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Problem Definition:  Aging Sewers and a 
City Poised for Revitalization 

Pittsburgh has a serious sewer infra-
structure problem, which has profound 
impacts on the regional economy, public 
health, recreation opportunity and envi-
ronmental water quality.  The sewer au-
thorities responsible for maintaining the 
sewers is under a multi- billion Consent 
Decree by the EPA to reduce and elimi-
nate sewer overflows by the Year 2036.  
There are numerous strategies which can 
be employed to address sewer over-
flows.  Some focus on gray infrastructure 
- tunnels, tanks and pipes.  Others try 
to emulate natural systems using green 
infrastructure (GI) - rain gardens, porous 
pavement, green roofs, etc.  Recently 
the City and PWSA released a City-Wide 
Green First Plan, that is largely prefer-
ential to green infrastructure over gray.  
This is due largely to the known second-
ary environmental, social and economic 
benefits of green over gray.  The Green 
First Plan was also driven, however, by 
the strong desire of various stakeholder 
to see such a large investment spent 
above ground within disadvantaged, 
blighted and struggling neighborhoods, 
rather than below ground on gray in-
frastructure that is largely out-of-sight 
and out-of-mind. Many communities are 
planning their revitalization, in which 
green infrastructure, sustainabilty, and 
resilience are the dominant themes.

EXECUTIVE SUMMARY Pittsburgh’s Green First Plan 

Over the course of the past several years, 
PWSA has been evaluating the technical 
feasibility of using green infrastructure 
on a city-wide scale, as a means of ad-
dressing the Consent Decree, as well as 
realizing other triple bottom line (TBL) 
benefits - flood reduction, property val-
ues, air quality benefits, etc.  In all, thirty 
watershed were studied in detail - with 
six priority watersheds chosen for sub-
stantial green infrastructure investment.  
At this time, PWSA is planning to move 
forward with approximately $100 million 
in GI investment over the next 4-5 years.  
Many of the necessary partners in this 
endeavor are already in place - including 
the City and its various agencies, non-
profits, foundations, and the business co-
munity.  What is lacking is not the willing-
ness of these partners to move forward 
with a Green First Plan or to share in the 
overall costs.  What is missing is a coher-
ent and flexible financing framework 
for such cross-organizational collabora-
tion, at this very large scale.   
 
Long-term Investment Needs 
If the initial $100 million planned for the 
Green First Plan performs well, then it is 
our understanding that the City-wide GI 
investments could grow to $750 million 
to over $1 billion, over a 20 year period. 
This has the potential to create between 
$428 and $850 million in added Triple 

Bottom Line benefits over a 50-year 
period.  At this time, however, those TBL 
benefits have not been monetized in a 
way that brings added value to Investors.  
The solution offered here strives to real-
ize those TBL benefits directly.

Pay-for-Success + Benefit Fund = TBL 
This document outlines an innovative 
variation of the Pay-for-Success (PFS) 
model, designed to address the imme-
diate need for a robust and dynamic 
framework to realize the Green First Plan.    
At its core, the Green Infrastructure Pay-
for-Success model would be structured 
as a relatively simple transaction.  Private 
investment would provide capital for the 
purpose of implementing select portions 
of the City-Wide Green First Plan, with 
repayment of the principal and interest 
conditioned upon how well the planned 
green infrastructure investment achieves 
the desired outcome of reducing wet 
weather flows.     The PFS-specific perfor-
mance metrics would simply be gallons 
of sewer flow removed from the system 
per year, given the investment.

The primary distinction between the pro-
posed Pay-for-Success model and previ-
ous ones is that the Intermediary - that 
central player in organizing the Pay-for-
Success stakeholders and facilitating the 
structuring process - is much more than 
just the transaction coordinator and bro-
ker.  This entity, in fact, helps to create 
and manage a Green First Benefit Fund, 
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as part of the proposed Pay-for-Success 
program intervention.  The sole purpose 
of this fund is to serve as a vehicle for 
capture and monetization of second-
ary social, environmental and economic 
benefits of green infrastructure.  Done 
correctly, this has the potential to create 
substantial added value to Investors, Pay-
ers and community stakeholders alike .

The PFS + Benefit Fund Playbook 
This document identifies five crucial 
steps to be taken, in order to realize the 
full impact investing vision:

1. Establish Terms and Conditions 
for Pay-for-Success, based on Re-
ducing Wet Weather Sewer Flow.

2. Create the Green First  
Benefit Fund.

3. Implement  Community-Based 
Public Private Partnerships (CBP3) 
to Minimize Construction Costs 
and Maximize CSO Benefits of 
Green Infrastructure

4. Be Intentional About Monetizing 
TBL Benefits by Creatinge an Im-
pact Market.

5. Spin-off New Pay-for-Success Op-
portunities, Creating Additional 
Value to Investors.

This report goes through a number of 
investment scenarios to illustrate how 
this integrated frameworks achieves the 
desired project outcomes, helps to maxi-

mize ROI to Investors, mitigates risks, 
and creates new PFS-related opportunity 
overall.

Risk Assessment 
As with all investments, the proposed PFS 
opportunity carries a variety of risks, to 
be assessed and mitigated.  This report 
focuses on two types - performance and 
appropriation risks.  

The assessment of performance risk 
evaluates qualitatively what should occur 
if the project meets or exceeds Outcome 
goals, whether over or under budget.  It 
also assesses the risk if the project does 
not meet Outcome goals, and is substan-
tially over-budget.

The assessment of appropriation risk 
adresses capability and willingness of 
the Payer to fulfill repayment obliga-
tion.  The report outlines a number of 
different mitigation strategies for deal-
ing with appropriation risks - including 
use of blocked accounts and setting up 
appropriations from an ongoing, reliable 
revenue stream, such as a stormwater 
authority.   The proposed PFS framework 
is designed to address both types of risk 
effectively.

Feasiblity and Immediate Investment 
Opportunities

Although numerous details still need to 
be worked out and negotiated during 
structuring, this report concludes that the 
proposed PFS is indeed feasible - from a 

technical, financial, legal, and stakeholder 
perspective.  

Note that the document you are read-
ing is intended to be a standalone nar-
rative of the proposed PFS concept, the 
methodologies used, and offers substan-
tial background information.  As such, 
included as a companion to this narra-
tive, is a brief sewershed-specific Green 
Infrastructure Investment Summary 
for Negley Run.  This is a brief snapshot 
of the immediate and long-term invest-
ment needs in just one area of the City, 
based on the City-Wide Green First Plan.  
The summary include sewershed maps, 
anticipated TBL benefits, the investment 
needs overall, and summary of several 
investment options. 

In short, Negley Run is a $50 million 
investment opportunity over 4 to 7 
years, with the potential to grow to over 
$200 million over 20 years.  The total 
TBL Benefits with full build-out would be 
between $149 and $219 million.  Assum-
ing outcomes are achieved, the invest-
ment scenarios evaluated indicate that 
Investors could see ROI between 2.06% 
and 5%, with added benefit to the sewer 
authority, residents and others.  The 
PFS component would split the risk of GI 
underperformance between Investor and 
Payers, as well as share in cost savings.  

Other sewershed-specific investment 
summaries can also be generated, as  
demand for such investments increase.
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What is WIFIA? 
 
The Water Infra-
structure Finance 
and Innovation Act 
(WIFIA) provides 
a five-year pilot 
loan and guaran-
tee program for 
water infrastruc-
ture development, 
commencing with 
$40 million for 2015 
and increasing to 
$100 million in 
2019. While these 
amounts appear 
small, WIFIA appro-
priations are not for 
loans and guaran-
tees themselves, 
but to provide loss 
reserves against 
which loans and 
guarantees may be 
granted. 

About the Green Infrastructure Pay-for-Success Partnership

The Green Infrastructure PFS Partnership could take on several forms, depending upon how the final PFS transaction is structured, and as 
current municipal authority procurement laws dictate.  Ideally, it would be similar to a Community-Based Public-Private Partnership (CBP3) 
Championed by the Environmental Protection Agency (EPA), the CBP3 model is a transparent, legally binding framework to facilitate large-
scale green infrastructure implementation, in a way that effectively aligns public, private, and community stakeholder interests.  
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Negley Run (A42 Sewershed)
INVESTMENT OPPORTUNITY

Negley Run (A-42 Sewershed) consists of 3,300 acres of dense urbanized 
neighborhood, and includes areas of Homewood, Larimer, East Liberty, 
Lincoln-Lemington-Belmar, and Highland Park.  The area is under tremen-
dous development pressure at this time, in particular within the upper sewer-
shed in East Liberty, Larimer and Homewood.  The map above indicates just 
how important this sewershed is to meeting PWSAs target compliance goals.  
Areas in dark blue are particularly critical, as they have the highest potential 
for cost-efficient stormwater capture.

REPRESENTATIVE NEIGHBORHOOD - LARIMER

COMMUNITY-FOCUSED GOALS
• Create Healthy, Walkable Communities
• Re-establish Riverfront Connections
• Workforce Development
• Public Realm Investment = Cost-Effective
• Build Resilient Infrastructure
• Catalyze Revitalization
• Reduce Flooding Potential
• Complete Streets Approach

• 2010 Population: 1728
• Population Change ‘00 - ‘10: -34%

Population (2010)

• White: 9%, Black: 86%, Hispanic: 2%
Race (2010)

• No. Housing Units: 892
• % Vacancy: 26%

Housing (2010)

• Kingsley Association
• Operaton Better 

Block
• Larimer Consensus 

Group
• Homewood 

Children’s Village
• Westinghouse 

Academy
• Veteran’s 

Administration
• YWCA Greater 

Pittsburgh
• Pittsburgh Job Corp

COMMUNITY PARTNERS AND STAKEHOLDERS
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REPRESENTATIVE NEIGHBORHOOD - LARIMER

COST & BENEFIT: SEWER OVERFLOWS REDUCED BENEFIT: FLOOD REDUCTION

SUMMARY OF PROJECTED BENEFITS
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Anticipated Triple Bottom Line Benefit Over 50-Years
Negley Run Watershed, Pittsburgh

Low 90% CI Anticipated Value High 90% CI

$3,218,044

$5,873,233

$13,810,823

$2,545,829$1,124,274

$3,471,031

COMMUNITY-FOCUSED GOALS

BENEFIT: EVERYTHING ELSE

BENEFIT: WORKFORCE 
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As the number above indicate, Negley Run has a 
Capture-to-Cost Ratio of about $0.70 / gallon of 
sewer flow reduction to the system.  Overall, this is 
a higher-than average cost, relative to other sew-
ersheds studied.  That said, this is an important 
sewershed to PWSA, ALCOSAN and the City, and 
other stakeholders, for a number of reasons:

 
Capture 

 
71.4 M 

GALLONS

 
Cost 

 
$ 50 M 

$0.70 / GALLON

IMMEDIATE
INVESTMENT
NEEDED 

The proposed green infrastructure 
build-out in this watershed has the po-
tential to create both white-collar and 
green-collar jobs, many of which could 
be filled from directly within the com-
munity.  Several green infrastructure 
focused workforce development initia-
tives are already in the early stages of 
evaluation by local partners. 

Negley Run has poten-
tial to create numerous 
entry level  jobs, with 
opportunity to move onto 
higher paying design and 
construction jobs, as part 
of a planned workforce 
development pipeline. • From a sewer flow reduction perspective, the 

Negley Run Sewershed is a major contributor 
to combined sewer overflows.  Virtually any 
gallon removed from the system in this location 
equates to a gallon of CSO removed, as well.

• From the City’s perspective, Negley Run - in 
particular along Washington Boulevard when 
flooding claimed the lives of several people in 
2011 - has been a substantial public health and 
safety issue.  

• The communities of Negley Run are among the 
most disadvantaged and vulnerable in the City.    
Investment in these neighborhoods hold prom-
ise of new jobs, increased property value, and 
long overdue environmental justices. 

 
Capture 

 
213 - 306 M 
GALLONS

 
Cost 

 
$ 149 - 214 M 

$0.70 / GALLON

POTENTIAL 
FUTURE 
INVESTMENT
NEEDED 

COMMUNITY PARTNERS AND STAKEHOLDERS
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POTENTIAL GREEN INFRASTRUCTURE INVESTMENT PORTFOLIO
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Washington Blvd Bioswale - 13.6 MG capture potential.

Negley Run Blvd Bioswale - 4.6 MG capture potential.

VA Campus - 7.3 MG w/ potential with Workforce Training.

Highland Drive - Flood reduction to Washington Blvd.

Lincoln-Larimer Park - Naturalized Community Asset.

Mellon Park and Beechwood Streetscape- 1.4 MG

Westinghouse / Silver Lake - 13.9 MG potential

MLK Busway - Porous Pavement. 7.4 MG potential

Living Waters of Larimer - Community-Focused GI

Homewood / Nine Mile Run - Community-Focused GI
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PAY-FOR-SUCCESS INVESTMENT OPTIONS
Phase 1 Phase 2 Phase 3 Phase 4 Total

Model 1 - CSO Reduction as the Primary Benefit

Investment $ 9,500,000 $ 11,500,000 $ 13,500,000 $ 15,500,000 $ 50,000,000

Return $    195,392 $      235,527 $       277,662 $       318,797 $   1,028,378

Return Rate
2.06% 2.06% 2.06% 2.06% 2.06%

Model 2 - Incorporating Triple Bottom Line (TBL) Benefits

Investment $ 9,500,000 $ 11,500,000 $ 13,500,000 $ 15,500,000 $ 50,000,000

Return $     475,000    $       575,000 $       675,000 $       775,000 $   2,500,000

Return Rate 5.00% 5.00% 5.00% 5.00% 5.00%

Model 3 - Multiple Investors with CSO and TBL Benefits

Investment, 
Senior $ 6,650,000 $ 8,050,000 $ 9,450,000 $ 10,850,000 $ 35,000,000

Return, 
Senior $     332,500    $       402,500 $       472,500 $       542,500 $   1,750,000

Return Rate, 
Senior 5.00% 5.00% 5.00% 5.00% 5.00%

Investment, 
Subordinate $ 2,850,000 $ 3,450,000 $ 4,050,000 $ 4,650,000 $ 15,000,000

Return,  
Subordinate $     142,500    $       172,500 $       202,500 $       232,500 $      750,000

Return Rate, 
Subordinate 5.00% 5.00% 5.00% 5.00% 5.00%

Phase Starting-
Year 

% 
Complete

Invest-
ment

Acres 
Managed

BMP 
Acres

1 2017 19% $ 9.5 M  22.0 1.1
2 2018 23% $11.5 M  26.6 1.3
3 2019 27% $13.3 M  31.3 1.5
4 2020 31% $15.5 M  25.9 1.7

TOTAL $50 M 115.7 5.6

PHASED INVESTMENT NEEDS 

Scenario 1A:  Outcome Achieved; Costs <= Budget
              Benefit Fund Not Considered
      
 - Anticipated Cost per Gallon: $ 0.70 per gal. 
 - Actual Cost per Gallon:  $ 0.68 per gal.
 - Cost Savings to be Shared:  $ 1.43 M
 - Actual ROI, 80-20 Split:  +4.34%

Scenario 1B:  Outcome Achieved; Costs <= Budget
                  w/ Monetization of TBL Benefits 
     
 - Benefit Fund Contribution  $ 1.85 M 
 - New Cost Savings to be Shared: $ 3.28 M
 - Actual ROI, Adjusted for TBL: +5.00% 

EVALUATION OF PERFORMANCE SCENARIOS

Scenario 2A:  Outcome Achieved; Costs > Budget
              Benefit Fund Not Considered
      
 - Anticipated Cost per Gallon: $ 0.70 per gal. 
 - Actual Cost per Gallon:  $ 0.74 per gal.
 - Cost Savings to be Shared:  $ (2.86 M)
 - Actual ROI, 80-20 Split:  -2.52%

Scenario 2B:  Outcome Achieved; Costs > Budget
                  w/ Monetization of TBL Benefits 
     
 - Benefit Fund Contribution  $ 1.85 M 
 - New Cost Savings to be Shared: $ (1.01 M)
 - Actual ROI, Adjusted for TBL: +0.42% 

Scenario 3A:  Outcome NOT Achieved; Costs >> Budget
              Benefit Fund Not Considered
      
 - Anticipated Cost per Gallon: $ 0.70 per gal. 
 - Actual Cost per Gallon:  $ 1.30 per gal.
 - Cost Savings to be Shared:  $ (42.84 M)
 - Actual ROI, 80-20 Split:  -66.49%

Scenario 3B:  Outcome NOT Achieved; Costs >> Budget
                  w/ Monetization of TBL Benefits 
     
 - Benefit Fund Contribution  $ 1.85 M 
 - New Cost Savings to be Shared: $ (40.99 M)
 - Actual ROI, Adjusted for TBL: -63.74%

SAMPLE TRANSACTION TERMS
• Base Return on Investment:    + 2.06%
• Max. Anticipated Return on Investment: + 5.00%
• Pay-for-Success Performance Metric:  Gal. Captured per Yr
• Split of Risk and Cost Savings:   80% to Investors, 7 years or 5% ROI 

See the narrative for risk mitigation strategies, including use of a 
Guarantor against substantial loss Scenarios 3A and 3B.
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