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Using tools in 3 categories… 

 

 Using LID to reduce impacts from 
existing development 

 Using LID to reduce impacts from 
new development 
 City of Phoenix Case Study 

 Putting it in the larger 
perspective: Triple Bottom Line 
Analysis 

 
 



 

Watershed Improvement-  

Getting at the Existing 
Impairment of Our Streams  



How can we improve runoff conditions from 

existing development? 
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Neighborhood Streets Retrofits 
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Photo courtesy Watershed Management Group 

Photos courtesy Watershed Management Group 



Green practices aren’t just pretty gardens…. 
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Dry Well Vegetated Swale Bioretention Area or Raingarden 



Downtown Streetscape and Public Space Retrofits 
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Photos  courtesy City of Phoenix 



DOT Highway Retrofits 
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I-19 and Canoa Ranch Road, Pima County, AZ 

Arizona State Highway179, Sedona, AZ 



Public Property Retrofits 
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School micromanaging 

stormwater. 

Park stormwater detention basin 

also serving as playing field. 

Municipal facility onsite capture. 



Private Property Retrofits 

10 

Photos courtesy Watershed Management Group 



Look around. You’ll see lots of retrofit opportunities…  
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Photo courtesy Watershed Management Group 
Photos  courtesy City of Phoenix 

Photos  courtesy City of Phoenix 



How can we pay for these retrofits? 
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 State DOT- Local Partnership 

 Stormwater fees  

 Wastewater utility fees (Fayetteville, Ark., Portland, 

Philadelphia, etc.) 

 Trading (Washington, D.C) 

 Private-Public Cost Sharing (Raleigh) 



Wastewater Utility Fee Example Fayetteville Ark 

 State proposed strict, costly wastewater discharge 

Phosphorus limit. 

  Agreed to allow the treatment plant to continue to 

meet current limit IN EXCHANGE FOR reducing 

nonpoint source loading in watershed. 

 The City agreed to pay $200,000/yr for retrofit and 

restoration projects. 
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Trading Program Example Washington D.C. 

 Washington D.C. Stormwater Retention Trading 

Program 

 Increases retention of stormwater at all regulated 

development 

 Dense downtown areas allowed to purchase credits 

 Less dense regulated and unregulated areas can install 

BMPs that generate retention credits 

 Provides more flexibility and cost-effectiveness 
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Cost-Share Program Example City of Raleigh 

 Up to 50-50 cost-share for private development 

 BMP retrofits for existing development 

 BMPs on new construction  

 Must go beyond regulatory requirements 

15 

Bioretention  Area  
Residential Cistern Project – Installation 



It’s important to prioritize…… 

 In times of decreasing funds, it’s important to 

prioritize potential sites for LID/Green Infrastructure. 

 Most effective to prioritize by watersheds. 

 There are existing watershed and site modeling tools 

and economic tools to assist in priortizing. 
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Prioritize Potential Sites  

Example Multi-Criteria  

Water Quality Treatment  

– most cost effective for reducing existing pollution.  

Habitat and Biological Integrity  

– most successful at improving stream habitat .     

Streambank and Channel Protection  

– minimizes erosion of streambanks and channels.  

Community Enhancement  

– added benefits to the citizens .  

Implementation Issues  

– most feasible in terms of public acceptance,  

cost, site access, etc. 

Public Safety and Public Property  

– most protective of public safety and public 

property. 
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Watershed Protection-  

Performance Standards for 
New Development 



First….. 

 Adopt clear stormwater management objectives 

(what you want to achieve) 

 Evaluate/select LID practices that you want to 

encourage (to meet those objectives) 
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WASHINGTON D.C. GREEN AREA RATIO LANDSCAPE ELEMENTS MULTIPLIER 

Landscaped area (select one of the following for each area) 

Landscaped areas with a soil depth of less than 24 in. 0.3 

Landscaped areas with a soil depth of 24 in. or more 0.6 

Bioretention facilities 0.4 

Plantings 

Ground covers, or other plants less than 2 ft tall at maturity 0.2 

Plants at least 2 ft tall at maturity 0.3 

Tree canopy for all trees 2.5 in. to 6 in. in diameter 0.5 

Tree canopy for new trees 6 in. in diameter or larger 0.6 

Tree canopy for preservation of existing trees 6 in. to 24 in. in diameter 0.7 

Tree canopy for preservation of existing trees 24 in. diameter or larger 0.8 

Vegetated wall, plantings on a vertical surface 0.6 

Vegetated roofs 

Extensive vegetated  roof over at least 2 in. but less than 8 in. of growth medium 0.6 

Intensive vegetated roof over at least 8 in. of growth medium 0.8 

Water features (using at least 50% recycled water) 0.2 

Permeable paving 

Permeable paving over at least 6 in. and less than 2 ft of soil or gravel 0.4 

Permeable paving over at least 2 ft of soil or gravel 0.5 

Enhanced tree growth systems 0.4 

Renewable energy generation (area of) 0.5 

Bonuses 

Native plant species 0.1 

Landscaping in food cultivation 0.1 

Graphic  courtesy Laine Cidlowski 



What would you need to do to avoid non-functional, 

barren practices (and get the LID practices you want)?  

 Revise ordinances to 

eliminate barriers: 

 Landscaping 

 Screening 

 Setbacks 

 Open Space 

 Right-of-Way 

 Barren, unsightly BMPs 
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City of Phoenix Code Review  

 Code review technical assistance provided by EPA 

(through Tetra Tech) 

 City Team including 
 Office of Environmental Programs 

 Parks and Recreation 

 Water Services Dpt 

 Planning and Development Dpt 

 Street Transportation Dpt 

 Arizona State University 

 Local consultants 

 EPA 

 Used EPA Water Quality Scorecard (tested/ modified    

for urban, arid environment) & LID Checklist 
22 

Photo courtesy Summer Waters,UA 



Tool #1: EPA Water Quality Scorecard –  

Evaluates at 3 Scales 

 Site 

 Raingardens, bioswales, pervious 

pavers 

 Neighborhood/District 

 Street network, parking, mixed use, 

open space 

 Municipal 

 Infill development, infrastructure 

extension, open space 
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Photos courtesy Summer Waters,UA 

Photo courtesy Watershed Management Group 

Photos source City of Phoenix 



Scorecard’s 5 Categories 

1. Protect natural resources and open space 

2. Develop in areas with existing infrastructure 

3. Design complete, smart streets that reduce overall 

imperviousness. 

4. Encourage efficient parking. 

5. Adopt green infrastructure stormwater 

management provisions. 

Within these – 21 policy areas, more than 230 

different policies, codes, or incentives with “points” 
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4 Ways to Impact  

Change 

 Adopt 

plans/educate 

 Remove barriers 

 Adopt incentives 

 Enact regulations 

25 



Tool #2: LID Opportunity Checklist 

 More detailed focus on site scale code 

barriers/opportunities 

 5 goals 
 Minimize effective or connected impervious area 

 Preserve the hydrologic functions of unpaved areas 

 Harvest rainwater to enhance potable and nonpotable supply 

 Allow and encourage use of multi-use stormwater controls 

 Manage stormwater to sustain stream functions 
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City of Phoenix Code Review – Key Findings 

Existing Strong Practices 

 Community level plans and incentives to promote 

infill, redevelopment, and mixed use 

 Regulations promoting and protecting urban tree 

canopy 

 Requirements for drought tolerant plants 

 Tree care workshops and Citizen Forester Program 

 Progressive stormwater retention standards (for 

100-year, 2 hour duration storm) 

 Policy favoring multi-use stormwater controls 
29 



City of Phoenix Code Review – Key Findings 

Existing Barriers 

 Lack of tree protection regulations for existing, 

private development 

 Need to allow LID in street right-of-way 

 Requirements for overly wide streets, right-of-ways, 

and parking areas 

 Parking area screening and landscaping 

requirements 
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City of Phoenix Code Review – Key Findings 

Existing Barriers 

 Lack of weather based or moisture based irrigation 

controls 

 Lack of design templates for LID in Street 

Landscape Standards & Street Planning and 

Design Guidelines 

 Lack of LID Design Manual 

31 

Example streetscape 
LID standard 



City of Phoenix Code Review – Key Findings 

Existing Barriers 

 Lack of inspections program for post-construction 

BMPs 

 Lack of off-site mitigation provisions for developed 

infill areas (linked to habitat conservation goals and 

regional BMPs) 
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Potential offsite 

mitigation site linked to 

conservation goals 

Photo  courtesy City of Phoenix 



 

Healthy environment 

Healthy economy 

Healthy community 

 

Triple Bottom Line 



 Job Creation 

 Reduced Infrastructure Costs 

 Increased Property Values  

 Increased Recreational Opportunities 

 

 

 

 

 

 

Greener Infrastructure - Triple Bottom Line Benefits  

   
 



 Carbon Sequestration 

 Offsetting annual carbon emissions 

from autos/homes  

 Reduced Energy Use 

 Reduction of kWh in energy use and 

energy savings 

  

 

 

 

Greener Infrastructure -  Triple Bottom Line Benefits 



 Load Reductions and Runoff Benefits 

 TSS removed per year 

 Reduction in runoff 

 Groundwater recharge 

Greener Infrastructure - Triple Bottom Line Benefits  
 

Photo courtesy Watershed Management Group 



 Interesting research findings on less “quantifiable” 

benefits such as  

 Downtown revitalization 

 Productivity  

 Health  

 Here’s a quiz 

Triple Bottom Line Analysis – Other Benefits 
 



 Amenity and comfort ratings are ______% higher for a 

tree-lined sidewalk compared to a non-shaded street. 

 20% 

 60% 

 80% 

 

Triple Bottom Line Analysis – Other Benefits 
 



 Amenity and comfort ratings are ______% higher for a 

tree-lined sidewalk compared to a non-shaded street. 

 20% 

 60% 

 80% 

 

Triple Bottom Line Analysis – Other Benefits 
 



 Desk workers who can see nature from their desks 

experience approx ___% less time off sick.  

 10% 

 25% 

 45% 

Triple Bottom Line Analysis - Other Benefits 
 



 Desk workers who can see nature from their desks 

experience approx ___% less time off sick.  

 10% 

 25% 

 45% 

Triple Bottom Line Analysis - Other Benefits 
 



 Study of green space amenity values related to 

customers’ price valuation, participants priced goods 

____% higher in landscaped districts.  

 3% 

 9% 

 12% 

Triple Bottom Line Analysis - Other Benefits 
 



 Study of green space amenity values related to 

customers’ price valuation, participants priced goods 

____% higher in landscaped districts.  

 3% 

 9% 

 12% 

Triple Bottom Line Analysis - Other Benefits 
 



 Survey of one community, _____% of the public 

preferred to patronize commercial establishments 

whose structures and parking lots have trees and 

landscaping.  

 50% 

 75% 

 100% 

Triple Bottom Line Analysis - Other Benefits 
 



 Survey of one community, _____% of the public 

preferred to patronize commercial establishments 

whose structures and parking lots have trees and 

landscaping.  

 50% 

 75% 

 100% 

Triple Bottom Line Analysis - Other Benefits 
 



 People make more walking trips when they are aware 

of natural features, and judge distances to be greater 

than they actually are in less green neighborhoods.  

 True 

 False 

Triple Bottom Line Analysis - Other Benefits 
 



 People make more walking trips when they are aware 

of natural features, and judge distances to be greater 

than they actually are in less green neighborhoods.  

 True 

 False 

Triple Bottom Line Analysis - Other Benefits 
 



Contact information… 

kimberly.brewer@tetratech.com 

919.485.2059 
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