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One Stormwater
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Watershed Health

Water Quantity

Water Quality

Stream Health

Erosion and Sediment

Storm Pipes
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Natural Disasters
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Land Development
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The Challenge



4Protecting People, Property, & the Environment

The Consequences
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The Consequences



To overcome the challenge of 
“more water”
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Regulations

Process

Technology

Science
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What percentage of the watershed 
do municipalities build?
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5%
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What percentage of the watershed 
is built by others?
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95%



13

Regulations

Process

Technology

Science
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Public Sectors Private Sectors



Common Vision
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Westerly Creek 18



Westerly Creek 19
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Foundation
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Framing
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Plumbing
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HVAC
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Electrical
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Insulation
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Interior Finishes
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Watershed Health 29



Stream Health



City

Plan Zone Design Build Operate
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(re)Build Out Process



City

Plan Zoning Design Build Operate

Subdivision
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(re)Build Out Process



Plan Zoning Design Build Operate

Subdivision Neighborhood
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City

(re)Build Out Process



MP Zone Design Build Operate

SubdivisionSubdivision Neighborhood
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City

(re)Build Out Process



City

Plan Zone Design Build Operate

City

Subdivision Subdivision
Neighborhood
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Private Sector



New Development Case Study 
Process
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1937

Little Dry Creek
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2015

Little Dry Creek
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1937
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2015
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Picture of watersheds and streams
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44Protecting People, Property, & the Environment



45Protecting People, Property, & the Environment

Undeveloped



Protecting People, Property, & the 
Environment
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Road Centric
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Stream Centric
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Road Centric



Protecting People, Property, & the Environment

Stream Centric





Amount of Water

Road Centric

Stream Centric
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Development Metrics

Road Centric Stream Centric

797Lots

320(AC) Total Boundary

5.6(AC) Park

11.9(AC) School

20.4(AC) Mixed Use

2.5Gross Density (Units/Acre)

878 Lots

320 (AC) Total Boundary

5.6(AC) Park

11.9(AC) School

20.3(AC) Mixed Use

2.7Gross Density (Units/Acre)
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ROAD CENTRIC

EARTHWORK / EROSION CONTROL
$               

13,228,725 

PUBLIC ROADWAY IMPROVEMENTS
$               

23,141,006 

PARKS, TRAILS, AND RECREATION
$                 

1,271,334 

SIGNAGE & STRIPING
$                    

512,039 

DRAINAGE AND STORMWATER
$                 

1,011,200 

SANITARY IMPROVEMENTS
$                 

3,092,015 

WATER SYSTEM IMPROVEMENTS
$                 

9,381,008 

76,500 

STREAM CENTRIC

EARTHWORK / EROSION CONTROL $           8,237,200 

PUBLIC ROADWAY IMPROVEMENTS $         21,556,033 

PARKS, TRAILS, AND RECREATION $           1,271,334 

SIGNAGE & STRIPING $               503,706 

DRAINAGE AND STORMWATER IMPROVEMENTS $           1,005,200 

SANITARY IMPROVEMENTS $           3,779,383 

WATER SYSTEM IMPROVEMENTS $           8,325,552 

73,000 



Redevelopment Case Study
Science and Technology
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• Benefit the receiving waters

• Strategic use of the river corridor

• More effectively manage land use and 

community amenities

• Allows for site scale flexibility in design

• More efficient use of the watershed

• Holistic design approach to 

stormwater management





Building/Roof Treatment

Surface/Roadway 
Treatment

Underground 
Treatment

End-of-Pipe
Treatment

70-80%
Treatment

20-30%
Treatment



Minimize Impervious Area Increase Tree Health Cool Roofs

Trash/Debris Collection Vegetated Streetscapes Infiltration/Storage







http://www.rivermiledenver.com/










• Key Components

• Building/roof footprint

• Right-of-way (curb to 

building face)

• Roadway limits

• Goals

• Holistic design approach

• Design flexibility

• Runoff volume reduction

• Infiltration and WQ

• Meet regulations

Let’s meet the INTENT

of the regulations



Building/Roof Treatment

Surface/Roadway 
Treatment

Underground 
Treatment

End-of-Pipe
Treatment

70-80%
Treatment

20-30%
Treatment



Building & Roof

• Green/Blue Roof
• Aesthetic
• Functional
• Social
• Improve quality of life
• Provide economic 

opportunities



Right-of-way 
Pedestrian Zone

• Multi-functional & 
Multi-modal

• Aesthetic
• Provide balance and 

efficient use of space
• Improve safety



Surface Treatment

• Multi-functional
• Flexible & modular
• Provide context
• Aesthetic
• Convey stormwater to 

treatment facilities



Tree Wells

• Versatile & Flexible
• Low Maintenance
• Improve tree health
• Runoff reduction



Underground Treatment

• Multi-functional
• Low Maintenance
• Promote Infiltration & 

improve tree health
• Runoff reduction
• Work with pedestrian 

mobility



Pedestrian Zone Context



Roadway Treatment

• Multi-modal
• Low Maintenance
• Pedestrian Safety
• Stormwater 

conveyance



Inlet Options

• Design flexibility
• Low Maintenance
• Pedestrian Safety
• Stormwater 

conveyance
• Trash Collection





Design Retrofit Example
“Urban Street Stormwater Guide”

Existing ConditionsInterim RedesignCapital Reconstruction

New York, NY



End-of-Pipe Treatment

• Max Infiltration Surface
• Low Maintenance
• Aesthetics
• Vegetation Diversity & 

Resilience
• Use of Trees
• Elevation Variation
• Multi-functional
• Bottom Slope







• PARTNERSHIPS & COLLABORATION

• Public & private sectors

• Use all of the available tools

• Meet the INTENT of the regulations 

and make adjustments to policy and 

criteria

• Avoid being constrained by criteria-

driven “checklists”

• Community/amenity focus

• Keep an open mind

• Each project is case-by-case









Outfall

• Technical Details

• 1,000+ Acre Drainage Basin

• Extends from South Platte River to MLK Jr. Blvd.

• 5-YR Storm System     [Qpeak = 920 cfs (re-calibrated CUHP v. 2)]

Primary Goals:

• Flood reduction

• Conveyance

• Replace undersized inlets

GREEN 

INFRASTRUCTURE 

POTENTIAL
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Street System





• Shared use corridor

• Active & passive park space

• Integrate green infrastructure

• Bioswales, stormwater 

planters, curb extensions & 

permeable pavers

Coors Field

Benedict 

Fountain 

Park















The Challenge to You

•Build strong partnerships that share 
win-win visions.

•Growth that sheds less stormwater.
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Thank you



Additional Case Studies





















East High School



• Reduce overall impervious area

• Promote infiltration

• Integrate stormwater 

management with community 

amenities

• Distributed treatment approach



Looking North on Josephine St.







• Previously a large 

warehouse

• Medical office complex

• Multi-functional design 

project

• Art component

• Treatment-train approach 

to stormwater 

management







YouTube Video

(Stop at 3 Min)

https://www.youtube.com/watch?v=PB5VBZqo3vI&t=2s


