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T
he following article summarizes the Water Research Foundation 
(WRF) report, Public–Private Partnership Opportunities for Water 
and Water Resource Recovery Utility Energy Projects (Hammond 
et al. 2017). The report was produced to assist water and water 
resource recovery utilities (W&WRRUs) in undertaking energy 

projects through public–private partnerships (P3s). The scope of the report 
includes a detailed review and discussion of relevant P3 issues, including energy 
and P3 project drivers, legal matters, allocation of risk, financing options, con-
tractual drafting, and monitoring and oversight. Two of the report’s authors 
summarize key findings and conclusions in this article.

BACKGROUND 
The energy use of W&WRRU operations is becoming more significant to 

the operating budgets of local governments. With substantial power demand 
from large equipment such as pumps and unit treatment processes, utilities 
can be among the largest consumers of electricity in a community, accounting 
for 30–40% of the total electricity consumed (Liu et al. 2012). Collectively, 
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A full report of this project, Public–Private Partnership Opportunities for Water and Water 
Resource Recovery Utility Energy Projects (project 4634), is available for free on the Water 
Research Foundation website at www.waterrf.org/PublicReportLibrary/4634.pdf.
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W&WRRUs spend about $4 billion 
annually on energy (USEPA 2008). 

Given that most electricity in the 
United States is generated from 
fossil fuels (Eisen et al. 2015), util-
ity electricity use contributes to 
emissions of greenhouse gases 
(GHGs) and other air pollutants. 
According to the US Environmen-
tal  Project  Agency (USEPA), 
W&WRRUs account for approxi-
mately 3–4% of energy use in the 
United States and emit more than 
45 million tons of GHGs annually 
(USEPA 2013).

Furthermore, certain biological 
treatment processes at water 
resource recovery facilities produce 
biogas; its primary component, 
methane, is a much more potent 
GHG than carbon dioxide. Facilities 
with anaerobic digesters flare the 
biogas—i.e., continuously burn it 
off—thereby wasting the energy con-
tent and releasing carbon dioxide. 
The composition of anaerobic 
digester gas is 60–70% methane (the 
rest being mostly carbon dioxide) 
(USEPA 2011), and for every mgd of 
treated wastewater, anaerobic 
digester biogas can produce 26 kW 
of electric capacity and 2.4 million 
Btus/day (USEPA 2013).

Energy projects at utilities provide 
significant opportunities both for 
controlling costs and minimizing 
environmental impacts (Tarallo et al. 
2015). Depending on a facility’s age, 
processes, and operations, efficiency 
measures can reduce costs as much 
as 25% (USEPA 2008); USEPA esti-
mates an average 10% reduction in 
costs through efficiency measures 
alone, which amounts to a savings of 
more than $400 million annually 
(Lieby & Burke 2011). For suitably 
sited utilities, generating electricity 
from wind or solar power is a mean-
ingful option (Environmental Finan-
cial Advisory Board 2008). 

For utilities, energy optimization 
can provide cost savings, introduce 
new revenue streams, provide tax ben-
efits, improve reliability, and reduce 
the facility’s environmental footprint. 
Given all of these considerations, 

reducing energy use and related costs 
has become an achievable goal for 
W&WRRUs. At the same time, local 
governments and utilities have increas-
ingly embraced policies and cultures of 
sustainability, providing W&WRRUs 
opportunities to reduce their environ-
mental impacts.

Energy projects include a wide 
spectrum of activities, from under-
taking efficiency measures to self-
generating electricity. P3s offer a 
promising way to assess and allocate 
risks, raise new capital, tap private 
expertise, and promote innovation 

while meeting utilities’ obligations to 
their consumers. Energy projects can 
be particularly well suited to P3s 
because they often require expertise 
outside of W&WRRU capabilities; 
moreover, such projects involve 
many financing mechanisms that are 
attractive to private partners. 

As we discuss P3s, it is important 
to answer a basic question: what kind 
of partnership is a P3? The authors 
subscribe to the following working 
definition from the Environmental 
Financial Advisory Board (2008): 

A [P3] is a contractual, institu-
tional, or other relationship between 
government and a private sector 
entity that results in sharing the 
duties, risks, and rewards of provid-
ing a service in which the govern-
ment has an interest, recognizing 
that the government retains ultimate 
responsibility for insuring that 
social needs and objectives are met.

THE ENERGY PROJECT 
LANDSCAPE AND P3s 

Whether a utility is exploring P3 
options to tackle a potential energy 

project or seeking to enhance one 
already in progress, there are four 
important drivers to consider:

• Engineering drivers reflect 
needs to manage costs and 
risks, upgrade equipment, 
enhance reliability, and manage 
resource streams.

• Environmental and sustainabil-
ity drivers include requirements 
to reduce harmful emissions, 
build resilience, and enhance 
social responsibility.

• Federal statutory and regula-
tory drivers, which are subject 

to change and therefore require 
close consultation with quali-
fied legal counsel, include 
investment and production tax 
credits, policies promoting 
renewable energy, and energy 
market incentives.

• State statutory and regulatory 
drivers provide grant funding, 
set standards, create secondary 
markets, and authorize con-
tracting mechanisms; as these 
are also subject to change, util-
ities should consider them in 
consultation with knowledge-
able counsel.

Four classifications effectively 
describe the range of projects that 
utilities typically consider to produce 
energy, manage costs and risks, and 
promote sustainability:

• Demand-side measures, includ-
ing energy efficiency upgrades 
and demand response efforts

• Combined heat and power, such 
as biogas resource recovery 
technologies and applications

• Alternative biogas applica-
tions, which capture, treat, 
and feed biogas into a natural 
gas pipeline
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Utilities can be among the largest consumers of 

electricity in a community, accounting for 30–40% 

of the total electricity consumed. 
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• Non-emitting renewables, 
which involve technologies 
focused on solar, wind, and in-
pipe and effluent hydro

There are six areas utility decision 
makers should keep in mind when 
evaluating the relative merits of 
conventional design–bid–build pro-
curement against those of alterna-
tive P3 options:

• Access to private sector exper-
tise—conduct an analysis to 
determine the best contractual 
framework for capturing 
required access to the industry-
wide best practices, advanced 

technologies, and enhanced 
asset management skills.

• Efficiency gains—compare the 
economies of scale, input opti-
mization, integrated project 
delivery, cost, and performance 
guarantees of each procure-
ment option.

• Transfer of risk—identify the 
best way to spread between the 
utility and its project partner 
the risks of potential regula-
tory, financial, managerial, per-
formance and technology, proj-
ect delivery, and output 
projection issues.

• Value for money—conduct a 
comprehensive project delivery 
financial evaluation, based on 
a life cycle accounting of costs, 
risks, and benefits, to deter-
mine which project delivery 
option produces the best value 
over the life of the project.

• Alternative financing—measure 
the extent to which each pro-
curement option provides 
access to private capital, avoids 
adding to public debt, and 
leverages guaranteed cost savings 

and other revenue streams and 
incentives such as grants or 
tax credits.

• Accountability—assess the 
capacity of each procurement 
approach to produce a contract 
with needed performance spec-
ifications, transparency, and 
oversight.

Broadly speaking, four types of 
structures are used in undertaking P3 
energy projects:

• Energy savings performance 
contracts (ESPCs) guarantee 
tha t  the  i n f ra s t ruc tu r e 
improvements, replacements, 

or upgrades will deliver a 
specified amount of energy, 
water, or operational savings 
over a period of time. ESPCs 
represent a combination of 
project financing–design–
upgrading funded by a guar-
anteed pool of economic sav-
ings or cost avoided. 

• Power purchase agreements 
(PPAs) are contracts providing 
a guaranteed price on electric-
ity purchases; these create a 
dedicated revenue stream to 
attract investors and may be 
embedded into other structures 
or stand alone. 

• An alternative delivery model 
based on best value relies on a 
request for proposal (RFP) 
process to generate a contract 
with a private partner that 
assumes full responsibility of 
timely new project financing, 
delivery, operations, and per-
formance. A PPA is a key con-
tracting mechanism. A com-
mon energy-focused P3 model 
in this category is design, 
build, own, operate, and transfer, 

through which the private 
partner provides design and 
building services, owns and 
operates the facility for a 
period of years, and then 
transfers it to the utility.

• Leases are used when the pri-
vate partner is merely operat-
ing on utility property and 
accessing utility assets to pro-
duce and sell  an energy 
resource.

BEST PRACTICES FOR 
CONDUCTING A P3 ENERGY 
PROJECT

There are valuable lessons to be 
learned from P3 energy projects 
already undertaken at other utilities. 
The WRF report features five P3 util-
ity energy projects from around the 
United States (Hammond et al. 
2017). Following are some of the 
best practices used to address the 
most common challenges a utility P3 
energy project will likely encounter. 
The best practices have been grouped 
around the following areas:

• Setting utility priorities, select-
ing the energy project, and 
identifying the optimal project 
delivery tool 

• Socializing the P3 by desig-
nating a political champion 
who engages both internal 
and external stakeholders in a 
sustained consensus-building 
dialogue

• Approaching the procurement 
process, which includes bid-
ding, requests for qualifications 
and proposals, proposal review, 
partner selection, and contract 
negotiation 

• Ensuring that the final P3 con-
tract is as detailed and compre-
hensive as possible, including a 
term-by-term guide to contract 
provisions

It is important to remember that 
these best practices prescribe steps 
that will often take place simultane-
ously and adaptively as further 
information becomes available. In 
fact, an overarching best practice is 
adaptive management, which 

Energy projects at utilities provide significant 

opportunities both for controlling costs and 

minimizing environmental impacts. 
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reflects the ability to remain flexible 
throughout the project development 
and procurement processes and to 
update expectations and approaches 
as needed. Such an approach is crit-
ical to success. 

Setting utility priorities and selecting 
the energy project. A utility needs to 
get started by identifying its energy 
priorities, creating an action plan, 
establishing an energy improvement 
leadership team, and conducting a 
project delivery evaluation and a 
value-for-money analysis. The first 
step is to evaluate the utility’s energy 
use and costs. Armed with that infor-
mation, the utility can then establish 
clearly defined goals. Easily articu-
lated examples include the following:

• Improve a facility’s energy effi-
ciency by 15%.

• Leverage excess biogas to turn 
a profit.

• Self-generate 65% of a facility’s 
power and heat.

The utility should then align these 
well-defined goals with its opera-
tional needs, including current or 
planned upgrades and construction, 
and engage in a planning process to 
develop an action plan. This should 
identify tasks, responsibilities, and 
priorities, as well as potential capac-
ity constraints and the necessary 
resources to carry out a project. It 
is critical to seek top management’s 
approval, commitment, and involve-
ment even at the early stages of goal 
setting and action-plan develop-
ment. The authors therefore suggest 
the utility establish an energy 
improvement leadership team to 
advance the effort.

Because a P3 can help a public 
partner transfer or mitigate risk, 
thinking in terms of risk allocation 
is key. The authors recommend 
engaging in a risk analysis that con-
siders the project’s entire life cycle. It 
would include three tasks:

• Identify all risks.
• Assess their likelihood and 

severity.
• Consider options to manage or 

potentially reallocate those 
risks to a private partner. 

This process will also inform the 
value-for-money evaluation, which 
will aid in identifying the most 
appropriate project delivery model 
by enabling the utility to deter-
mine whether an alternative P3 
option is financially preferable to 
a traditional approach for under-
taking a project.

With all these steps completed, the 
utility can identify the optimal deliv-
ery tool for its energy project.

Socializing the P3 project. New 
approaches differing significantly 
from established norms have a small 
chance of success unless a political 
champion steps forward to socialize 
the project and pave the way for its 
success. The political champion 
should be a recognized and 
respected community leader, 
whether a private citizen or a public 
figure, including but not limited to 
a mayor, county or city manager, or 
utility director. Whoever assumes 
the role of political champion must 
take the lead by engaging and edu-
cating all stakeholders, including 
representatives of the local govern-
ment, the community, the utility, 
any affected unions or business 
groups, and local media.

Furthermore, the political cham-
pion must build an environment of 

trust and transparency, developing 
strategic partnerships with stakehold-
ers who are necessary participants in 
the engagement and evaluation of 
vital project predevelopment objec-
tives. This is hard work, and it can 
take time, but time spent up front 
promoting awareness, understanding, 
and buy-in will save time later. Sam-
ple objectives include the following:

• Explain the need for the project.
• Anticipate and overcome barriers.

• Design a communication and 
outreach strategy. 

• Build and maintain support for 
the project. 

The champion must engage stake-
holders and draw them into a con-
sensus-building dialogue with diplo-
macy and transparency and without 
dictating a preferred outcome. 
Ensuring that all project analyses, 
such as the findings of the value-for-
money analysis, are disclosed to the 
public as part of the communication 
effort will engender public under-
standing of and support for the 
project and encourage greater 
accountability for the investment of 
public dollars. In the end, the criti-
cal importance of the political 
champion to a P3 project’s success 
cannot be overstated.

Approaching P3 procurement and 
selecting a partner. On the basis of 
the findings from the WRF report, 
the authors recommend a two-part 
competitive bidding process begin-
ning with a request for qualifica-
tions (RFQ) phase followed by an 
RFP phase. The benefits of this 
approach are many, but key is that 
it will help ensure an expansive, 
competitive search and the oppor-
tunity to evaluate and compare mul-
tiple proposals.

The RFQ phase prequalifies 
potential bidders and lays the foun-
dation for an effective competitive 
process. It will typically yield a 
short list of three to five qualified 
bidders based on a screening pro-
cess reflecting three key parameters: 
(1) financial capacity (i.e., historical 
financial health), (2) financial capa-
bility (i.e., ability to raise needed 
capital), and (3) organizational sta-
bility and experience. Subsequently, 

P3s offer a promising way to assess and allocate 

risks, raise new capital, tap private expertise, 

and promote innovation.
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the RFP phase leads to bidder pre-
sentations of detailed proposals; 
using an interactive RFP process to 
exchange feedback and clarifica-
tions is ideal for promoting creativ-
ity and reducing the possibility of 
misunderstanding or inappropriate 
reliance on a predefined solution. 

When selecting the optimal part-
ner, unless required by law, a util-
ity should award a contract on a 
best-value basis, and not on a 
lowest-bid basis. This is best done 
by selecting the winning proposal 
through the combination of lowest 
life-cycle cost and best value, 
which includes an analysis of a 
private partner’s past successes in 
performing its assigned tasks and 
meeting quality standards, as well 
as its financial strength and tech-
nical expertise. 

Creating a win–win partnership. A 
win–win partnership relies on the 
strength of a well-written contract 
underpinning the arrangement. 
Especially if the utility is entering 
into a P3 energy contract for the 
first time, the best practice is to 
enlist the assistance of outside coun-
sel that specializes in such agree-
ments. Simply put, the contract 
needs to be akin to a well-written 
owner’s manual: it should address 
all the obligations of both parties as 
well as state how any contingencies 
will be handled. The contract should 
be able to answer all questions that 
might arise in the future even after 
the original personnel involved in 
developing the agreement are no 
longer there. 

A high-level statement of impor-
tant contract considerations includes 
the following examples: 

• Clear and objective perfor-
mance criteria

• Ongoing accountability and 
oversight, with periodic report-
ing and monitoring provisions 
designed to assess contractual 
performance

• Mechanisms for dispute reso-
lution

• Mechanisms for renegotia-
tion and readjustment that 

maintain the parties’ rela-
t ionship and aim at fair 
results for all concerned

With a well-drafted contract in 
place, contract management becomes 
the priority. Defining monitoring and 
oversight responsibilities will help in 
achieving a successful project. 

Lastly, a successful project 
requires that the project champion 
and the utility’s top management 
continue to engage stakeholders as 
the project proceeds, keeping every-
one updated on the project’s prog-
ress, announcing any major mile-
stones and successes, and sharing 
measured effects to support future 
utility initiatives.

CONCLUSION 
As W&WRRUs increasingly 

adopt cultures of sustainability 
while seeking to manage costs or 
develop new revenue streams, the 
number of P3 energy projects will 
likely grow. Moreover, it is esti-
mated that more than 3,800 water 
resource recovery facilities could 
support energy projects through 
biogas systems development alone 
(ABC 2018). Critical success fac-
tors for energy-related P3s include 
the following: 

• Understanding the utility’s 
energy use and needs and its 
alignment with strategic and 
operational priorities

• Identifying a political cham-
pion who can engage stake-
holders in a sustained consen-
sus-building dialogue that will 
obtain buy-in and commitment 
from the local government, top 
managers, the workforce, and 
the public

• Building on that consensus to 
create an action plan that has 
concrete goals and is supported 
by stakeholders

• Selecting the right project deliv-
ery mechanism using risk tools 
and a value-for-money analysis

• Undertaking a procurement 
process that leads to a win–win 
contract with clear terms and 
flexibility for contingencies

• Monitoring contract perfor-
mance while collaborating with 
the P3 partner(s) to address 
issues as they arise and ensure 
successful outcomes
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