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Presentation Topics

1. Introduction to stormwater management
2. City legal requirements for stormwater 

management
3. Stormwater management practices in use 

today
4. How we can do a better job in the City
5. Using stormwater master planning to 

achieve these gains



Development impacts on hydrology



The City of Alexandria has requirements 
to manage stormwater impacts

• Manage peak runoff for the 2- and 10-year 
frequency storms

– Post development peak runoff will not exceed 
predevelopment peak runoff

– Excess runoff is to be detained on site
• Phosphorous loads are to be reduced

– Capture a specified water quality volume
– Select from defined best practices

• State is currently revising laws and is 
considering increasing stormwater 
volume, infiltration, and water quality 
requirements



The City uses a tool box approach to 
meet stormwater requirements

• A sample of options in the tool box include:
– Stormwater BMPs (LID practices, ponds, 

underground storage, filter strips, etc.)
– Stream restoration 
– Daylighting of streams
– Buffer restoration
– Buffer enhancement
– Separation of combined sewers
– Etc.



Appropriate precipitation analysis will result in 
correct sizing of stormwater best management 
practices (BMPs) and stream protection

• Appropriate BMP treatment volumes:
Maximize pollutant load reduction 
Provide groundwater recharge

• Evaluate impacts on floodplains, 
channel stability, erosion potential, 
and water supplies
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Conventional pipe and pond uses centralized control

““EfficiencyEfficiency””



Low Impact Development uses uniform distribution of 
micro controls



LID practices  (No Limit!No Limit!)

• Bioretention 
• Strategic Grading   
• Site Finger Printing
• Resource Conservation 
• Flatter Wider Detention Swales 
• Flatter Slopes
• Long Flow Paths
• Tree / Shrub Depression 
• Turf Depression
• Landscape Islands Storage 
• Rooftop Detention /Retention 
• Roof Leader Disconnection
• Parking Lot / Street Storage 
• Smaller Culverts, Pipes & Inlets

• Alternative Surfaces
• Reduce Impervious Surface
• Surface Roughness Technology 
• Rain Barrels / Cisterns / Water Use
• Catch Basins / Seepage Pits
• Sidewalk Storage
• Vegetative Swales, Buffers & Strips 
• Infiltration Swales & Trenches
• Eliminate Curb and Gutter
• Shoulder Vegetation 
• Maximize Sheet flow 
• Maintain Drainage Patterns
• Reforestation 
• Pollution Prevention…………..

““Creative techniques to use, store, detain and rechargeCreative techniques to use, store, detain and recharge””



Treatment chain - urban BMPs



Vegetated roofs

Duncan Library Health Department



Green islands



Green infrastructure solutions are 
limited only by your creativity



THE BIG IDEA is to 
interconnect a series of devices…



…AND create a livable city.



Baker’s experience in developing green 
infrastructure guidelines – AWI Manual



Green infrastructure integrated in the public 
realm - parking lanes

Source: Washington, DC AWI Manual



Green infrastructure integrated in the public 
realm - street trees
Source: Washington, DC AWI Manual



Green infrastructure integrated in the public 
realm – increase soil volume
Source: Washington, DC AWI Manual



Green infrastructure integrated in the public 
realm – bioretention cells
Source: Washington, DC AWI Manual



Hill East interim parking lots
Washington, DC

Permeable pavers in the northern lot Vegetative devices in the southern lot



Hill East Waterfront: The Mass. Ave. 
bioretention cell final design



There are achievable gains when stormwater is 
considered early in the master planning process 

• Green space can serve multiple purposes
• Stormwater can be aesthetically woven into roads, 

rights-of-way and open space
• Areas of increased and decreased opportunities for 

stormwater management can be identified early
• Balances can be defined to address variable 

stormwater management opportunities
• City guidelines and land use practices can be 

developed to accommodate change
• Phased development can be linked
• Flexibility is increased for future site planning



Baker’s is to incorporate stormwater 
planning into the master planning process

• Deliverables will include:
– Existing conditions plan
– Site analysis plan
– Phasing plan
– Conceptual implementation plan for green 

infrastructure
– Conceptual image library for green 

infrastructure elements



QUESTIONS?





Use Precipitation Analysis to Guide Sizing of 
BMPs and Protection of Streams

• Appropriate BMP treatment volumes:
Maximize pollutant load reduction 
Provide groundwater recharge

• Evaluate impacts on floodplains and 
channel stability



Urban 
Street 
Retrofit

(Seattle, WA)



How much water is collected?

• The system collects the 1 
inch of runoff.

• Each bioretention cell 
collects sidewalk and 
roadway runoff and can 
retain 600 cf of water.

• That’s enough water to fill 
60 regular bathtubs each 
time it rains more than one 
inch.

• There are 45 bioretention
cells on Mass. Ave.

• That’s a total of 27,000 
cubic feet of water!!!!


