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Presentation Outline

• Overview of climate 

resiliency planning in the 

metropolitan Washington 

region

• Stormwater needs as they 

differ from broader 

resiliency planning efforts

• Chesapeake Bay Program 

is one driver for climate 

resiliency planning

• How are you preparing for 

stormwater resiliency?

Chesapeake Bay Program
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• COG brings area leaders together 

to address major regional issues 

in the District of Columbia, 

suburban Maryland and Northern 

Virginia

• COG’s membership is comprised 

of 300 elected officials from 24 

local governments, the Maryland 

and Virginia state legislatures, 

and U.S. Congress

Metropolitan Washington Council of 
Governments (COG)
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First, some definitions

• Vulnerability: Function of exposure, sensitivity and 

adaptive capacity.

• Resiliency: The ability to anticipate, prepare for, and 

adapt to changing conditions and to withstand, respond 

to, and recover rapidly from disruptions.

• For stormwater, need to better understand:

• BMP vulnerability due to storm frequency and 

intensity, and 

• How can Best Management Practices be more 

resilient to climate change.
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Climate Change Factors

a. Storm surge and sea level rise

b.  Precipitation, including intensity, duration, and 

frequency

• Predicted  precipitation patterns for 

Chesapeake Bay Watershed are wetter springs 

and winters, and drier summers. 

c. Temperatures

What will all of this mean for climate resiliency 

planning, and especially stormwater?

Climate Forecast for the Chesapeake 
and COG region
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COG’s Climate Mitigation & Resiliency 
Planning

• Reduce green house gas 

consumption

• Increase use of renewable 

resources

• Focus on sustainable urban 

development, and transportation

• Move towards zero waste

• Restore wetlands, forested 

watersheds, and vegetated 

buffers. 

Mitigation Resiliency

• Assess community vulnerabilities 

• Update government plans to 

address climate

• Emergency Preparedness and 

Response, Homeland Security

• Update zoning and development 

codes
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District of Columbia Climate Resiliency 
Planning

DOEE’s Climate Ready DC Plan 

downscaled 9 climate models, using 

local data: 

• DC could see a doubling of 95°

heat index days by the mid-

2050s.

• 100-year storm is projected to   

become a 25-year storm by mid-

century and 15-year storm by the 

end of the century. 



Bar charts compare 24-hour and 6-hour design storms for each of the planning 

horizons. Trend lines show increase in rainfall volumes over time.



Drainage infrastructure is generally 
designed to handle rainfall from a 
15-year event.

Historically, that meant 5.5” of rain.

In the future, a storm with the 
same frequency will bring rainfall 
of:

• 6.8” in the 2020s

• 7.1” inches in the 2050s

• 8” inches in the 2080s

Without design upgrades, could 
mean more frequent flooding and 
CSO discharges.

Example:

DOEE’S 
Current Designs Compared to Forecast
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Regional resiliency plans 

are focused on the “big 

picture”:

• Transportation, 

• Housing, 

• Power and other 

infrastructure,

• Heat index

• Flooding

• Vulnerable populations

COG’s Regional Resiliency Plans

Washington Post
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Climate Resiliency Planning Specific to 
Stormwater

• Chesapeake Bay TMDL is a driver 

for metropolitan Washington 

stormwater planning and 

implementation.

• Chesapeake Bay Program is 

starting to assess the impacts of 

climate change on Bay water 

quality.

• In 2021, Bay jurisdictions are to 

adopt numeric nutrient reduction 

goals to offset climate impacts.

Dave Harp
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Possible climate effects on stormwater 

BMPs: 

• Overtopping of ponds 

• For green infrastructure, change in 

plant responsiveness/plant types

• Washing out stream restorations 

• Storm sewer outfalls and 

underdrains could reach maximum 

design capacity 

• Increased clogging of drains

• Increased pollutant loads from 

runoff

Chesapeake Bay Program’s STAC Panel 
Workshop: Examined Impacts to BMPs

Four Mile Run Wetlands Restoration, City of Alexandria
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Considering climate change factors when deciding BMPs can increase 

their effectiveness and decrease maintenance costs.

Guiding principles for now:

A. Maintenance will be increasingly important to sustain functionality

B. Aim for “low regret” BMPs—resilient to a variety of future scenarios

C. Green Infrastructure may be easier to resize than gray infrastructure

D. Maximize co-benefits (e.g., limit heat island effects; mitigate urban 

flooding; decrease runoff water temperatures) 

E. Consider installing treatment trains

F. May see more continuous monitoring and adaptive control 

technology (CMAC) 

Chesapeake Bay Program’s STAC Panel 
Workshop: BMP Resilience
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• Climate resiliency on 

the Chesapeake Bay 

Program’s 

scientific/technical 

radar

• Need to better 

understand BMP siting 

and design 

considerations

• May need to revisit 

design curves & 

nutrient removal 

efficiencies

Stormwater Resiliency 
Research and Planning: Looking Ahead 

Chesapeake Bay Program
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• Whether precipitation forecasts will change the design 

curves in the mid-Atlantic region (2- to 100-year events) 

• The projected impact of sea level rise on future outfall 

submergence problems in coastal storm drain pipes

• Influence of warmer temperatures and subsurface moisture 

on plant and microbial growth in BMPs (and their bottom 

sediments) and how these could impact pollutant removal 

• How hotter summers and milder winters might influence 

plant species in green infrastructure and stream restoration 

practices and affect their maintenance

Chesapeake Bay Program’s 
Urban Stormwater Work Group’s 
Research Plans
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What are you doing to prepare your 
stormwater practices for climate 
resiliency?



Heidi Bonnaffon

Environmental Planner

Department of Environmental 

Programs

(202) 962-3216

hbonnaffon@mwcog.org

mwcog.org

777 North Capitol Street NE, Suite 300

Washington, DC 20002

mailto:hbonnaffon@mwcog.org


18

COG’s Climate Change Planning 

Resources
Georgetown Climate Center http://www.adaptationclearinghouse.org/

Climate Resilience Toolkit https://toolkit.climate.gov/

North Atlantic Coast Comprehensive Study http://www.nad.usace.army.mil/CompStudy/

National Institute of Standards and Technology Guides https://www.nist.gov/topics/community-resilience

Climate Central http://sealevel.climatecentral.org/

Resilient Virginia events, links http://resilientvirginia.org/

and checklist http://www.gogreenva.org/

Climate Ready Water Utilities https://www.epa.gov/crwu

DC Climate Projections and Scenario Development

http://doee.dc.gov/node/1110407

Climate Ready DC Plan 

https://doee.dc.gov/sites/default/files/dc/sites/ddoe/service_content/attachments/CRDC-Report-FINAL-Web.pdf

DC Silver Jackets

https://silverjackets.nfrmp.us/State-Teams/Washington-DC

http://www.adaptationclearinghouse.org/
https://toolkit.climate.gov/
http://www.nad.usace.army.mil/CompStudy/
https://www.nist.gov/topics/community-resilience
http://sealevel.climatecentral.org/
http://resilientvirginia.org/
http://www.gogreenva.org/
https://www.epa.gov/crwu
http://doee.dc.gov/node/1110407
https://doee.dc.gov/sites/default/files/dc/sites/ddoe/service_content/attachments/CRDC-Report-FINAL-Web.pdf
https://silverjackets.nfrmp.us/State-Teams/Washington-DC
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COG’s Climate Change Planning 

Resources, Continued
Regional Climate and Energy Action Plan (MWCOG, 2017) ,

https://www.mwcog.org/documents/2017/03/23/regional-climate-and-energy-action-plan-climate--energy-climate-change-

energy/

National Capital Region Climate Change Report (MWCOG, 2008)

https://www.mwcog.org/documents/2008/11/12/national-capital-region-climate-change-report-climate-change/

Summary of Potential Climate Change Impacts, Vulnerabilities and Strategies in the Metropolitan Washington Region 

(MWCOG, 2013)

https://www.nist.gov/topics/community-resilience

Using Smart Growth Strategies to Create More Resilient Communities in the Washington, DC Region (EPA, 2014)

http://www.epa.gov/sites/production/files/2014-06/documents/mwcog-guidebook-final-508-111313.pdf

Building a Climate Resilient National Capital Region Report (NASA, MWCOG, GSA, GCRP, Smithsonian, 2014)

https://www.mwcog.org/documents/2014/09/24/building-a-climate-resilient-national-capital-region/

NASA Washington Metro Area Climate Information Handout

https://www.mwcog.org/documents/2016/3/2/nasa-washington-metro-area-climate-information-handout-climate-change/

MWCOG Climate Impacts Symposium (2012)

https://www.mwcog.org/events/2012/05/21/climate-impacts-symposium/

MWCOG Multi-Sector Greenhouse Gas Working Group Report (2016)

https://www.mwcog.org/documents/2016/08/01/multi-sector-approach-to-reducing-greenhouse-gas-emissions-in-the-

metropolitan-washington-region-final-technical-report/

https://www.mwcog.org/documents/2017/03/23/regional-climate-and-energy-action-plan-climate--energy-climate-change-energy/
https://www.mwcog.org/documents/2008/11/12/national-capital-region-climate-change-report-climate-change/
https://www.nist.gov/topics/community-resilience
http://www.epa.gov/sites/production/files/2014-06/documents/mwcog-guidebook-final-508-111313.pdf
https://www.mwcog.org/documents/2014/09/24/building-a-climate-resilient-national-capital-region/
https://www.mwcog.org/documents/2016/3/2/nasa-washington-metro-area-climate-information-handout-climate-change/
https://www.mwcog.org/events/2012/05/21/climate-impacts-symposium/
https://www.mwcog.org/documents/2016/08/01/multi-sector-approach-to-reducing-greenhouse-gas-emissions-in-the-metropolitan-washington-region-final-technical-report/
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Chesapeake Bay Program STAC 

Workshop Report

Monitoring and Assessing Impacts of Changes in Weather 

Patterns and Extreme Events on BMP Siting and Design (STAC 

Workshop Report, 2017)

http://www.chesapeake.org/pubs/392_Johnson2018.pdf

• Appendix E has Resilient BMP Planning Tools and Resources 

http://www.chesapeake.org/pubs/392_Johnson2018.pdf
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Ellicott City’s 1000-year Storm!

Photos courtesy of Howard County, MD


