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Introduction
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• Released in March 2018

• Explores how ESPC can 

help facilities achieve 

priorities for the 

wastewater market

• One of a series of 

guides for markets 

underserved by ESPC



Overview

▪ What is Energy Savings Performance 
Contracting (ESPC)?

▪ Why ESPC?

▪ A Look at the ESPC Market

▪ ESPC Wastewater Case Studies

▪ DOE Resources for the Wastewater Sector
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What is ESPC?



A contracting and financing method that 

provides upfront financing for energy 

efficiency projects and repaid by the savings 

on utility bills resulting from the upgrades

Definition

ESPC is
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How Does it Work in Practice?



ESPC Relationships



ESCO

Agency/Owner

Financier

ESCO guarantee: 

Projected savings => 

Payment

Performance Contract

Funding Arrangement

Financing Options



The Performance Guarantee

▪ Unique feature of ESPC

The ESCO:

▪ Assumes financial, operating, and performance risk

▪ Guarantees project savings

▪ Measures and verifies savings

▪ Provides reimbursement if guaranteed savings not 
met and/or fixes the problem at no additional cost



Why ESPC?



General ESPC Benefits

▪ No upfront costs needed

▪ ESCO accountable for project design, construction, 

and post-installation monitoring

▪ ESCO serves as single point of contact for project

▪ ESCO takes on project risks

▪ Guaranteed cost and energy savings

▪ Savings measured and verified as “real”



Opportunities for Wastewater Facilities

▪ Achieve Wastewater Sector Mission

▪ Upgrade Infrastructure

▪ Manage Energy Costs



Achieve Wastewater Sector Mission

Issue

▪ Increasingly stringent regulatory requirements

▪ Demand on facilities expected to grow 23% by 20321

▪ Need for reliable service for customers through outages

Opportunity

▪ ESPC project upgrades can help plants meet NPDES 

discharge permit requirements

▪ Streamlined operations help meet the demand for clean water 

at reasonable user rates

▪ Generating energy onsite can support operations resiliency

1 https://www.infrastructurereportcard.org/the-impact/explore-infographics/americas-infrastructure-grade/



Upgrade Infrastructure

Issue

▪ WRRFs built to meet supply, not efficiency

▪ Aging equipment costs more to operate & maintain

▪ Infrastructure rated a D+ and capital investment needs 

estimated at $271B1 ($2.4B over next 20 years in MN2)

Opportunity

▪ Comprehensive nature of ESPC projects allows 

upgrades that improve overall project operations

▪ Upgrades can ensure operational stability

▪ ESPC projects can provide upfront investment not 

readily available

1 https://www.infrastructurereportcard.org/cat-item/wastewater/
2 https://www.infrastructurereportcard.org/state-item/minnesota/

https://www.infrastructurereportcard.org/cat-item/wastewater/


Manage Energy Costs

Issue

▪ 2000-2010 energy costs rose by ~80%3 and are 

estimated to continue rising through 20404

▪ Energy often second highest operating cost in WRRF

▪ WRRFs represent 30-40% of energy use in community

Opportunity

▪ Individual ESPC projects have demonstrated up to 50% 

energy savings

▪ ESPC project can reduce utility bills

▪ Equipment improvements can also reduce other 

operating & maintenance costs
3 “Annual Energy Review 2011.” (2012). US Energy Information Administration. DOE/EIA-0384(2011). September 2012. Page 72. 

http://www.eia.gov/totalenergy/data/annual/pdf/aer.pdf
4 “Annual Energy Outlook 2013.” (2013). US Energy Information Administration. DOE/EIA-0383(2013). April 2013. Page 97-98. 

http://www.eia.gov/outlooks/archive/aeo13/

http://www.eia.gov/totalenergy/data/annual/pdf/aer.pdf
http://www.eia.gov/outlooks/archive/aeo13/


A Look at

the ESPC Market



A Perfect Storm for ESPC

▪ Tight budgets for energy efficiency retrofits

▪ Good energy savings track record
▪ ESPC projects active in 2012 saved 34 million TWh and 224 

million MMBtu or approximately 1% of total US commercial building 

energy consumption6

▪ A typical ESPC project in the MUSH market saves approximately 

13% to 31% annually compared to its baseline consumption7

▪ High market growth potential for ESPC
▪ Anticipated 2017 revenues of $7.6 billion, representing an average 

annual growth of 13% over the period 2015-20178

▪ Estimated ESPC project investment opportunity in MUSH market: 

~$51.8-$86.8 billion9

6 LBNL, 2015.  “Estimating Customer Electricity and Fuel Savings From Projects Installed by the US ESCO Industry.”
7 LBNL/NAESCO database of ESCO projects



The Potential for ESPC in WRRFs

▪ State/local governments incur approximately 95% of the capital 

investments annually to maintain & improve the infrastructure

▪ ESPC can provide upfront project financing in the face of 

limited budgets

▪ Upgrades in WRRFs can achieve up to 50% energy savings19

8 “U.S. Energy Service Company Industry: Recent Market Trends.” by Elizabeth Stuart, Peter H. Larsen, Juan Pablo 

Carvallo, Charles A. Goldman, and Donald Gilligan. October 2016. Page 18.

Source: “U.S. Energy Service Company Industry: Recent Market Trends.” by Elizabeth Stuart, Peter H. Larsen, Juan Pablo Carvallo, Charles A. 

Goldman, and Donald Gilligan. October 2016. Appendix A. Page 48.



Note Regarding ESPC Legislation

▪ Most states have legislation enabling ESPC

▪ Individual states might have language addressing 
ESPC specifically for school districts

▪ Legislation may set requirements for procurement, 
allowable energy conservation measures, financing 
terms, structure of the guarantee, M&V, and budget 

streams

▪ Good practice to consult your General Counsel, the 
State Energy Office, and/or project facilitator
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9 “Current Size and Remaining Market Potential of the U.S. Energy Service Company Industry” by Elizabeth Stuart, 

Peter H. Larsen, Charles A. Goldman, and Donald Gilligan.  September 2013.  Page 37.
10 Ibid, Page A-4.



What’s Holding Back the ESPC Market

Frequent barriers to broad use of ESPC expressed by 
MUSH market:

▪ Complicated and time-consuming procurement 
process

▪ Hard-to-access data on existing projects

▪ Inadequate data to make business case for ESPC

▪ Insufficient knowledge about mechanism details

▪ Inexperience in using ESPC in certain market sectors
21

11 Ibid, Page A-6, A-5.



ESPC Case Studies

for Wastewater Facilities



City of Riverbank, CA
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▪ Small city – population 23,000

▪ Focus on infrastructure stability and product quality

▪ $3.9 million in energy improvements

▪ Upgraded to fine-bubble aeration system

▪ Variable Frequency Drives (VFDs)

▪ Filters, valves, gauges, control panels

▪ $200,000 annual savings



Hutchinson Wastewater Facility, MN
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▪ Small city – population 14,000

▪ Capacity 3.5 MGD/day

▪ Focus on infrastructure stability

▪ $375,000 in energy improvements

▪ Variable Frequency Drives (VFDs)

▪ Lighting

▪ Reduced maintenance needs

▪ Post-project motors can run at 30-35% capacity

▪ $60,000 annual savings (almost twice the guarantee)



Back River Wastewater Treatment Plant
City of Baltimore, MD
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▪ Service population 1.3 million

▪ Uses anaerobic digesters

▪ Goal to use all of methane gas

▪ $14 million in energy improvements
▪ New Combined Heat & Power (CHP) Plant

▪ Replaced boilers and chillers equipped to run on methane gas

▪ Replaced lighting

▪ Replaced electric motors

▪ Payback period of 15 years

▪ Methane supply projected to generate 2.4MW of 

electricity, providing 20% of plant’s needs; CHP plant can 

expand as needed
Photo source: Golden, Onion Dome Digesters by Kristian Bjornard is licensed under CC BY 2.0 



DOE Resources for

Wastewater Facilities



ESPC Accelerator Toolkit

▪ The ESPC project process

▪ Model contract documents, ESPC project database, financing 

decision tree, online guide to implementing ESPC, best practices 

for selecting energy service company

▪ The ESPC institutional infrastructure

▪ Resources for developing ESPC project champions and for 

building support network for ESPC across jurisdiction, fact sheet 

on economic impact analysis tools, ESPC vs. Design-Bid-Build, 

guide for establishing ESPC technical assistance program

▪ Application of ESPC to new markets

▪ Guide to ESPC in the wastewater sector

https://betterbuildingssolutioncenter.energy.gov/ene

rgy-savings-performance-contracting-espc-toolkit



DOE Resources for Wastewater
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▪ Better Plants

▪ Superior Energy Performance (SEP) Program

▪ ISO 50 001 Ready

▪ Industrial Assessment Centers (IACs)

▪ CHP Deployment Program

▪ CHP Technical Assistance Partnerships (CHP TAPs)

▪ CHP for Resiliency Accelerator

▪ Sustainable Wastewater Infrastructure of the Future 

(SWIFt) Accelerator



SWIFt Goals & Structure

Goals

▪ Document model plans for transitioning to a sustainable infrastructure 

that will help drive more solutions in the industry

▪ Develop assessment and decision tools for selecting best-practice 

approaches and tools on the pathway toward a sustainable 

infrastructure

Structure

▪ Phase 1: Energy Data Management

▪ Phase 2: Measure Planning & Implementation

▪ Phase 3: Project Financing

▪ Phase 4: Plan Drafting
29

https://betterbuildingssolutioncenter.energy.gov/accelerators/wastewater-infrastructure



Energy Data Management Resources

▪ Published 2017

▪ Explains the energy data 

management process, provides 

step-by-step approach, and 

provides data tool comparison 

matrix

https://www.energy.gov/sites/prod/files/2018/01/f46/WastewaterTreatmentDataGuide_Final_0118.pdf



Assessments & Low- and No-Cost Measures
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Source: energy.gov

Photo courtesy of Dennis Clough, Energy Systems Group



Measure Planning
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23 measures across 4 categories

Process Improvements 
• Ammonia-based 

Aeration Control 

(ABAC)

• Blower Optimization 

(w/ Technologies)

• Chemically-Enhanced 

Primary Treatment 

(CEPT)

• Dissolved Oxygen 

(DO) Control (w/ 

Technologies)

• Modifying System 

Operations 

Seasonally

• Pumping System 

Optimization (w/ 

Technologies

Resource Recovery
• Anaerobic Digestion

• Biosolids Energy 

Recovery

• Combined Heat & 

Power (CHP)

• Heat Recovery

• Inline Hydropower

• Onsite Water 

Reuse

Management Approaches
• Energy Assessment

• Energy Conservation 

Programs

• Energy Management Systems

• Infiltration/Inflow (I/I) Studies

• Rate Structure Management

• Real-time Monitoring & Control

Technologies
• Blower Technologies + Optimization

• Dissolved Oxygen (DO) Control

• Emerging Diffuser Technologies

• Membrane Bioreactors (MBR)

• Pumping System Technologies + 

Optimization

• Pure Oxygen (Pure Ox) Systems

• Solar Photovoltaic (PV)

• Ultraviolet (UV) Disinfection Systems



Measure Planning Workbooks
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Project Financing Comparison Matrix
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Other Project Financing Resources

35



36

Questions?

For additional information, contact

Alice Dasek

alice.dasek@ee.doe.gov

Thank You!

mailto:alice.dasek@ee.doe.gov

