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“A Sustainable Utility in Support  
of a Sustainable City” 

Regional utility  

• 2,000 people serving 2 million customers over more than 200 square miles 

• $700 million annual operating budget 

• $6.2 billion capital program for next 25 years 

 

Three water sectors: 

• Drinking water treatment, storage and distribution 

• Waste water collection and treatment 

• Stormwater management 

 



The US Water Industry in the 21st Century 
10 Key Trends to Watch 

• Uncertain economy 

• Adequacy of water resources (quantity and quality) 

• Aging infrastructure  (expanded capital needs) 

• Shifting water demands (demographics and conservation) 

• Changing workforce, dynamic talent life-cycle 

• New technology applications 

• Social media explosion 

• Increasing / expanding regulations 

• Resource Recovery and Energy Efficiency (R2E2) 

• Climate uncertainty 

 Paraphrased from The Water Research Foundation, 2012 



Southeast Philadelphia (10th & Moyamensing), photo by Andrew Dobshinsky 

 



• Expedite Compliance with the Clean Water Act 

– Must attain WQS 

• Use – Swimming, Aquatic Life, Ind. & Ag. supply 

• Criteria – Numeric and Narrative 

• Anti-degradation policy 

• Control Discharges from CSOs  

– NPDES Permitting Process 

– Authorization to Discharge to Waterways 

• Wet Weather Water Quality Act of 2000 

National CSO Control Policy of 1994 



$800 million 

$200 million 

Green Stormwater Infrastructure 

Adaptive Management 

Wet Weather Treatment Plant Upgrades 

$200 million               

Green City, Clean Waters 



Time     25 years 

An Unconventional Path 



Green City, Clean Waters -  Multivalent, City-wide 
Investment in Green Infrastructure 

 Philadelphia’s Green City, Clean Waters program will address pollution and 
build the city’s resilience to future challenges, while at the same time 
making it a better place to live.  



Investments in Green Stormwater 
Infrastructure Have Powerful Outcomes 

Example: Stormwater Management 

Investments in distributed green infrastructure to manage stormwater will:  

• augment a city’s overall resilience to urban pollution and climate change 

• advance livability and public health,  

• increase market attractiveness, 

• reduce pollutant contributions, 

• create local, green economy jobs and  

• recharge water supplies 

 



• Public: invest in creating green stormwater infrastructure 

• Private: apply strong stormwater regulations for development; new stormwater 
billing structure rewards LID practices 

• Public Works: standardize green infrastructure for all city projects 

9,564+ Impervious Acres Converted  
to “Greened Acres” 



Illustration: WRT 





National Trends in Infrastructure Financing 

• Conservatives place US water investment needs 
around $630 billion over the next 20 years, while 
others estimate the need is as much as $4.8 trillion 

• An investment of $188.4 billion spread over the next 
five years would generate 265.6 billion in economic 
activity and create close to 1.9 million jobs 

• The initial investment in Green City, Clean Waters 
and subsequent spending is estimated to create over 
8,600 jobs 

 
Sources 
1. http://www.waterforjobs.org/wp-content/uploads/2013/03/Summit-Flyer_.pdf  
2. “Capturing the Storm”, Ecolibrium Group and GSP, 2010 
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Investment Strategy for Green Infrastructure 

• Includes traditional and alternative financing tools 

• Goals include:  

– Increase capital investments 

– Leverage scarce public dollars  

– Incentivize private market economies and 
participation  

– Improve cost effectiveness for ratepayers 

– Help build Philadelphia’s regional economy and 
innovation center around green stormwater 
technology 

– Enhance inclusion and number of jobs overall 



Opportunities & Barriers 

Traditional Financing for  
Green Infrastructure 

• Revenue bond financing 

• Operating fund financing of projects and O&M 

 



Green City, Clean Waters is a Catalyst for Public 
Investments  

• Federal and State regulations that require municipalities to address 
combined sewer overflows help to justify use of public funds.  

• City agencies seek partnerships to leverage each other’s funds and expand 
opportunity 

• Partnerships look outward to seek grants and other funds to further 
leverage investments. 

 



Opportunities & Barriers 

• Coordinate capital projects 

• Integrate green designs as code or policy 

• Aggregate stormwater retrofits 

• Train workforce to reduce risk 

• Use Federal /State innovate grants and Foundation dollars as seed money 

• EPA Star Grant 

•William Penn Foundation 

• Land and water conservation funds 

• State revolving fund loans 

 

 

Alternative Financing of Green Infrastructure: 
Current Approaches 



Opportunities & Barriers 

Privatizing the Responsibility through Regulations 

• Development over 15K square feet triggers stormwater management 

regulations 

• Regulation enables the private sector to help meet stormwater management 

goals 

•Redevelopment rate is between 0.5-1.5% annually of impervious surface 

Alternative Financing of Green Infrastructure  - 
Current Approaches 



Opportunities & Barriers 

Incentives for Private Investment 

•Parcel-based billing lays foundation for incentives 

•Credits, or stormwater fee reductions, provided for non-residential property 

owners to manage or reduce runoff  

•Performance based grant program for private properties 

Alternative Financing for  
Green Infrastructure  - Current Approaches 



Opportunities & Barriers 

Offsite Mitigation 

• Could allow for flexibility for physically challenged properties to further stimulate 

private investment 

 

Third-Party Financing 

• Stormwater services company (SWSCO) 

• Modeled after “ESCOs” from energy sector 

• An entity delivers a stormwater mitigation portfolio in exchange for payment from 

property owners 

• Reduce investor risk through asset and functional aggregation 

 

Credit Enhancement 

• Provide credit enhancement through loan loss reserves 

Alternative Financing for  
Green Infrastructure – Possible Options 



Green City, Clean Waters  
Pay-for-Performance Pilot 

• PWD is pursuing a Pay-for-Performance model for delivery of green 
infrastructure. 

• A third party delivers a portfolio of green infrastructure in exchange for a 
fee paid for by the City.  

• Private funds from technology startups, commercial banks, etc., can be 
aggregated to provide the upfront capital investment. 

• PWD is piloting these concepts through its stormwater management 
incentives program 

 



Alternative Financing Considerations 

• Access to benefits: design of programs must look toward equitable access 

•  Risk: private and public investors seek to minimize risk 

•  Engagement: should be robust and continual with local leaders, interest 

groups and all  tiers of government 

•  Phasing of implementation: consider impacts to customers, programs, 

related policies 

•  Mitigation tools: be ready and willing 

•  Proof of concept: sharing of data and findings is key 

•  Regulatory tools: refinement of regulatory tools is an ongoing need 

•  Structuring: both of asset pools and of receiving entities are large 

questions 

 



“Instead of investing in one project that treats 
one concern, green infrastructure allows us to 
protect the health of our waters, save money 
and make our communities more attractive 
places to buy homes and build businesses.” 
“We want to use the win-win strategies we see 
here [Big Green Block, Philadelphia] and other 
projects throughout the city to make every 
community healthier, more prosperous and 
more sustainable.”  

Lisa Jackson, Former Environmental Protection Agency Administrator 

 



Summary 

• Green City, Clean Waters demonstrates the strength of a single investment 
in generating multiple benefits, igniting “domino-like” investments, and 
providing a model to other cities 

• Both strategically adapting program financing and setting the market DNA 
early are key to success of green infrastructure programs  



EPA / Stormwater Rule 

 
• Philadelphia is among a growing list of cities with local requirements to 

reduce volume of runoff from new development and redevelopment sites. 
 
• EPA has once-in-a-generation opportunity to reform the minimum 

nationwide requirements. 
 
• Proposed stormwater rule expected June 2013 (finalized late 2014)  

 
• EPA is considering improvements that can drive private investment in 

green infrastructure, including: 
 
• Performance requirements for control of runoff volume from new 

development and redevelopment sites. 
 
• Retrofit requirements to reduce polluted runoff from already-developed areas 

and as part of infrastructure reconstruction projects. 



NatLab: Innovative Financing for Green Infrastructure 2013 

Natural Infrastructure Financing Laboratory (NatLab) 

• NatLab is dedicated to advancing innovative financing mechanisms 
to encourage private investment in Green Infrastructure. 

• NatLab is working to develop multi-stakeholder partnerships 
between public and private entities to advance municipal Green 
Infrastructure development plans.  

NatLab’s  Mission 

• NatLab is a collaboration between two of the world’s leading 
environmental organizations, the Natural Resources Defense 
Council (NRDC) and The Nature Conservancy, and sustainable asset 
management firm EKO Asset Management Partners. 

What is NatLab? 



NatLab: Innovative Financing for Green Infrastructure 2013 

 

Philadelphia Stormwater: Challenges and GI Opportunity 

• To comply with the Clean Water Act, Philadelphia will need to 
install approximately 10,000 “greened acres” over the next 25 
years.  

• Philadelphia can achieve its greened acre goal more cheaply 
through a combination of policy measures to prime the private GI 
market than through greening in the public right-of-way alone. 



NatLab: Innovative Financing for Green Infrastructure 2013 

Private GI Investment Return Based on Avoided Stormwater 

Fees 

Practice type  Retrofit cost /ft2 
25-75% quartiles 

Downspout 
disconnections 

$0.33-0.38 

Vegetated  
Swales 

$0.64-2.13 

Infiltration  
Trenches 

$1.38-1.58 

Rainwater 
Harvest/Reuse 

$1.28-5.33 

Rain gardens $3.88-4.43 

Porous Pavement $4.88-5.58 

Green Roof $30.70-63.97 

Cost ranges can vary greatly on a case-by 
case basis. These ranges are most useful as 

points of comparison across types. 

• Avoiding fees is key incentive for an  
owner to retrofit 

 
• For a commercial property owner  

utilizing own capital and an assumed 
payback of four years 

 

 Project must cost less than  
approximately $0.40/ft2 

 
•  For a third-party investor and an 

assumed ten year repayment at 8% 
 

 Project must cost less than 
approximately $0.82/ft2 

 
 



NatLab: Innovative Financing for Green Infrastructure 2013 

 

Policy Measures Can Help Catalyze GI Investment in Philadelphia  



NatLab: Innovative Financing for Green Infrastructure 2013 

Private GI Investment Return Based on Avoided Stormwater Fees 

30 

Most private property owners will seek third-party financing for 
green infrastructure retrofits  

 



NatLab: Innovative Financing for Green Infrastructure 2013 

Challenges and Potential Solutions in Private GI Project 

Financing  

Challenges to financing 
• Lack of collateral 

• Existing mortgages on property 

• Unproven track record of project 
performance 

• Policy uncertainty 

Promising solutions 
• Utilization of existing revenue 

collection streams - property taxes 
and utility bills 

• Loan loss reserve (or other use of 
public funds for credit 
enhancement) to insulate investors 
from potential losses 

• Specify long-term stormwater fee 
structure 



NatLab: Innovative Financing for Green Infrastructure 2013 

 

Opportunity to Invest in GI on Vacant Lands 

• Overlap between older cities with vacant/abandoned parcels 
and cities with aging/inadequate stormwater infrastructure 

• GI on vacant/abandoned lands addresses a number of urban 
issues: 

• Community restoration and beautification 

• Open space development 

• Stormwater management 

• Barriers to overcome 

• Legal and administrative hurdles 

• Ownership and control 

• Creating long-term maintenance plan 

 



NatLab: Innovative Financing for Green Infrastructure 2013 

Where to find more info….. 

 

NatLab’s recent report:  “Creating Clean Water Cash Flows” (Feb. 2013)  
http://www.nrdc.org/water/stormwater/green-infrastructure-pa.asp 

 

• Analyzes opportunities for private capital to invest in GI in Philadelphia. 

• Recommends policies and programs to facilitate private sector 
investment in GI across land types.  

• Includes: 

• Strategies to leverage investment based on stormwater fee credits 

• Vacant lands strategies 

• Public-Private Partnerships / Pay-for-Performance 
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