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Local Technical Assistance Toolkit:
Energy Efficiency in Water and Wastewater Facilities

Introduction

A local government can have immediate impact on the energy performance of one of the key facilities
under its control by targeting wastewater and water treatment facilities. Wastewater plants and drinking
water systems can account for up to one-third of a municipality’s total energy bill (EPA 2009a). These
facilities represent a significant portion of controllable energy usage and offer opportunities for cost-
effective investments in energy-efficient technologies.

Local governments can advance the implementation of energy efficiency measures at water and
wastewater utilities by constructing practical policy and programmatic structures to support utilities
throughout the process. While the onus of implementation rests with utility managers, mayors, local
government councils, and local agency personnel are key strategic partners needed to overcome
barriers. Local governments may require utilities to determine their baseline energy use to understand
energy use patterns. Identification of an energy baseline can lead to an implementation plan, which local
governments can help finance.

Energy efficiency measures in water and wastewater facilities can deal with the installment of energy-
efficient equipment and also the adoption of improved processes. Pumping requires much of the energy
used for treating and delivering water. Installing new, more efficient pumping systems and controls and
sensors to improve system automation can produce energy savings on the order of 20%, as experience
shows in Sheboygan, Wisconsin (ACEEE case study coming soon). Energy is embedded not only in
water facilities, but throughout pipe systems as well since leaking pipes for drinking water requires the
use of more energy to deliver water to the end user. The inefficient use of water also has energy
implications. Projects to fix leaky pipes and improve end-use efficiency can be promoted as both water-
and energy-saving investments. Finally, devising a strategy to regularly monitor the energy usage in the
water and wastewater infrastructure will allow for continuous improvement.

Stakeholders

Depending on the scope of the initiative, engaging and communicating with the right stakeholders
throughout the process of project design, implementation, and evaluation is critical to project success.

Energy Program Leadership

The creation of a leadership team comprised of water utility management and operations personnel is a
key step to maintain commitment and buy-in throughout the project lifetime. A team with local government
representation or input can also be beneficial to tie in broader energy efficiency initiatives in local
government operations and the broader community.

Local Government

Local governments can be a key partner for energy efficiency projects. Depending on the ownership
structure of the water utility, the ability of the government to influence action differs. Seldom does a local
government mandate energy efficiency measures. In many cases, the local government can play a role in
marketing, financing, and providing general oversight for projects.

For many local governments, it may be desirable to develop voluntary, multi-sector environmental and
energy programs in which energy efficiency efforts at water and wastewater facilities compose one
element. For example, in Lexington, Kentucky, the Lexington-Fayette Urban County Government
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oversees Live Green Lexington, a program that joins environmental policy, water quality, and waste
management agencies to provide a set of environmental and energy programs aimed at consumers,
businesses, and the public sector.

Utility

Senior management at utilities must have an understanding of how energy efficiency measures align with
existing objectives, plans, and programs. Senior managers should know the scope of projects, the cost
and labor they will entail, and their roles throughout the implementation process. Facility managers must
demonstrate real commitment to energy improvements. They must be able to communicate with and
delegate responsibility to operators throughout the utility and ensure their contributions are properly
recognized.

Supporting Policies and Regulations

Many wastewater and water treatment facilities are aging and in need of renovation and expansion. For
local governments with direct control over facility policies, requiring facility managers to undergo
an energy audit in the project design phase can help identify how to improve energy performance along
with overall facility performance.

States and local governments can amend existing regulations for public water and wastewater systems to
include energy considerations in equipment procurement and improvements. Following the release of the
Water and Wastewater Energy Best Practice Guidebook, the Wisconsin Department of Natural
Resources encouraged energy considerations to be included in the required project cost-effectiveness
calculations. Water and wastewater utilities can also incorporate energy efficiency into existing
environmental goals or initiatives.

Program Planning and Design

Data collection, benchmarking, and goal setting can raise awareness of the importance of energy
efficiency measures to decision-makers.

Most water and wastewater facilities were constructed decades ago when electricity costs were too low to
be of much concern. Facilities and the equipment within them were designed to run continuously, without
regard for wasted energy. Utility managers may not understand how to reduce, or even control, energy
costs.

Raising awareness within local governments and water and wastewater utilities on the benefits of energy
improvements requires a clear demonstration of where waste exists in facilities, which can be
accomplished for a low cost through a professional energy audit. Use EPA Portfolio Manager, or a similar
tool, to gather and track energy data. NYSERDA's Web page and the Best Practices Handbook listed
below also contain excellent resources on benchmarking and payback analysis.

A clearly communicated strategy with measurable goals helps overcome the aversion to risk.

Even if energy waste is well known at a facility, managers can be averse to implementing new measures,
equipment, or processes, which carry with them added burdens on staff or financial risk, real or
perceived.

By measuring baseline energy use, identifying cost-effective efficiency measures, and creating a plan to
measure and verify savings, the project’s benefits attain a level of certainty that lowers the perception of
risk. Following the identification of energy efficiency opportunities, a presentation on the experiences of
similar facilities with energy efficiency improvements can develop concrete understanding. Engagement
with all levels of utility management and operations as well as with relevant actors in the local government
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http://www.lexingtonky.gov/index.aspx?page=2323
http://www.werf.org/AM/Template.cfm?Section=Home&TEMPLATE=/CM/ContentDisplay.cfm&CONTENTID=10245
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager
http://www.nyserda.org/programs/Environment/muniwaterwwt.asp
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is critical to manage expectations and delegate responsibility. The EPA, NYSERDA, and Focus on
Energy resources listed below are excellent guides for strategy development.

Financial incentives for public sector energy efficiency projects can help cover the upfront
premium for energy efficiency projects, which is eventually paid back over the project lifetime.

Cash-strapped local governments and water utilities may not be willing or able to invest in the upfront
costs necessary for energy improvements.

Incentives offered at the utility, state, and federal level can help cover the upfront cost in the form of
grants, rebates, or loans. The use of energy savings performance contracts (ESPCs) is also becoming
more widespread and represents a practical solution for local governments with budgets constraining the
upfront cost outlay. See Barry (2007) for more information on ESPCs.

Case Studies

A number of existing resources include case studies for further reference. The EPA
publication, Evaluation of Energy Conservation Measures for Wastewater Treatment Facilities, includes
nine case studies focusing on facility characteristics, energy conservation measures, costs, and results.
The California Energy Commission also offers a series of case studies.

Another excellent case study for water and wastewater utilities considering using methane co-generation
using micro-turbines comes from an ACEEE Summer Study paper documenting the experience in Essex
Junction, Vermont.

Leading Locality

The East Bay Municipal Utility District (EBMUD) Wastewater Department serves more than 600,000
residential and 20,000 commercial customers in seven San Francisco Bay communities. EBMUD adopted
goals of producing all of its energy with on-site resources (bio-gas) by 2010 and reducing its greenhouse
gas emissions by 10 percent from 2000 levels by 2015. In order to achieve these goals, the utility
encourages that all projects consider energy efficiency measures. At its Special District 1 facility, staff has
implemented numerous energy efficiency measures such as on-site cogeneration using waste methane,
high-efficiency pumps and motors with variable-frequency drives, and other process and equipment
improvements. The measures combine to save the site approximately $2.8 million annually. Read more
about the EBMUD’s climate change initiatives in this helpful case study. Learn about the energy efficiency
conservation measures taken at Special District 1 here.

Other Resources

Tools for Initial Planning Phase and Determining Baseline Energy Use

New York State Energy Research and Development Authority

The NYSERDA Focus on Municipal Water and Wastewater Treatment Web page features a payback
analysis tool that calculates energy and cost savings based on investment costs and utility
characterization. The site also features checklists and advanced benchmarking tools for water and
wastewater utilities. The resource also includes information on the results of energy
conservation measures from six case studies in New York State.
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http://water.epa.gov/scitech/wastetech/upload/Evaluation-of-Energy-Conservation-Measures-for-Wastewater-Treatment-Facilities.pdf
http://www.energy.ca.gov/process/water/index.html
http://www.aceee.org/proceedings-paper/ss05/panel02/paper02
http://www.ebmud.com/
http://www.aceee.org/glossary/9#term622
http://www.aceee.org/glossary/9#term622
http://www.ebmud.com/sites/default/files/pdfs/Journal-06-08_0.pdf
http://www.energy.ca.gov/process/pubs/ebmud.pdf
http://www.nyserda.org/programs/Environment/muniwaterwwt.asp
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ENERGY STAR for Wastewater Plants and Drinking Water Systems and EPA Portfolio Manager

Managers of drinking water systems and wastewater treatment plants can now track energy use, energy
costs, and associated carbon emissions by using Portfolio Manager, EPA's online benchmarking tool.
Portfolio Manager also offers wastewater treatment plant managers the ability to compare the energy use
of their plants with other peer plants using the EPA energy performance rating system.

Other resources on determining baseline energy use can be found at the EPA Sustainable Infrastructure
Web page.

Resources for Cutting Energy Costs and Use

California Energy Commission

The CEC Web site includes five case studies detailing facilities throughout the state that implemented
energy efficiency measures. The case studies describe the facility type, energy conservation measures,
and resulting energy and cost savings.

U.S. Environmental Protection Agency (EPA). 2008. Ensuring a Sustainable Future: An Energy
Management Guidebook for Wastewater and Water Utilities. Washington, D.C.: U.S. Environmental
Protection Agency.

This guidebook presents a management system approach for energy conservation, based on the
successful Plan-Do-Check-Act process, which enables utilities to establish and prioritize energy
conservation targets (Plan), implement specific practices to meet these targets (Do), monitor and
measure energy performance improvements and cost savings (Check), and periodically review progress
and make adjustments to energy programs (Act). The guidebook also provides real life examples of water
and wastewater utilities that have already realized significant benefits through use of an energy
management program and provide a step-by-step process to show how to achieve the same benefits for
other utilities.

U.S. EPA. 2009. Clean Enerqgy Lead by Example Guide: Strategies, Resources, and Action Steps for
State Program. Washington, D.C.: U.S. Environmental Protection Agency.

The Lead by Example Guide is a comprehensive resource, mostly aimed at state-level officials and
stakeholders, to the creation and implementation of a Lead by Example (LBE) program. The Guide offers
numerous resources applicable to local-level programs in its appendix sections: resources for funding
LBE programs; resources for conducting communications and outreach for LBE programs; resources on
technical and financial assistance to local governments; and evaluation, measurement, and verification
(EM&V) protocols and guidance.

U.S. EPA. 2010. Evaluation of Energy Conservation Measures for Wastewater Treatment Facilities.
Washington, D.C.: U.S. Environmental Protection Agency.

This report encourages the implementation of energy conservation measures at publicly owned treatment
works by providing accurate performance and cost/benefit information for such projects. The report's
focus is mainly on energy-efficient equipment replacement, operational modifications, and process control
enhancements that lead to improved energy efficiency and cost savings with reasonable payback periods
(ten years or less). Appendix A of this report features nine case studies chosen from a review of 30 that
feature a wide variety of facility types, energy conservation measures, and cost/benefit ratios.

U.S. EPA and U.S. Department of Energy. 1995. Case Studies in Residual Use and Energy Conservation
at Wastewater Treatment Plants. Washington D.C.: U.S. Environmental Protection Agency and
U.S. Department of Energy.
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http://www.energystar.gov/index.cfm?c=water.wastewater_drinking_water
http://www.energystar.gov/index.cfm?c=water.wastewater_drinking_water
http://www.energystar.gov/index.cfm?c=water.wastewater_drinking_water
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager
http://water.epa.gov/infrastructure/sustain/baseline_energy.cfm
http://water.epa.gov/infrastructure/sustain/baseline_energy.cfm
http://www.energy.ca.gov/process/water/index.html
http://www.epa.gov/owm/waterinfrastructure/pdfs/guidebook_si_energymanagement.pdf
http://www.epa.gov/owm/waterinfrastructure/pdfs/guidebook_si_energymanagement.pdf
http://www.epa.gov/statelocalclimate/resources/example.html
http://www.epa.gov/statelocalclimate/resources/example.html
http://water.epa.gov/scitech/wastetech/upload/Evaluation-of-Energy-Conservation-Measures-for-Wastewater-Treatment-Facilities.pdf
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This report reviews efforts of wastewater treatment facilities that use residuals as fuels. Case histories are
presented for facilities that have taken measures to reduce energy consumption during wastewater
treatment. Most of the facilities discussed have retrofitted facilities to achieve energy conservation, which
has enhanced environmental compliance in several ways.

New York State Energy Research and Development Authority. 2010. Water & Wastewater Energy
Management Best Practices Handbook. New York: New York State Energy Research and Development
Authority.

This handbook provides the water and wastewater sectors guidance on the development of an energy
conservation program, implementation of capital and operational improvements to reduce energy
consumption, and methods to track performance and assess program effectiveness.

Focus on Energy. 2006. Water and Wastewater Energy Best Practice Guidebook. Prepared by Science
Applications International Corporation (SAIC).

This guidebook helps managers, administrators, and/or operators to identify opportunities to significantly
reduce energy requirements at their facilities without affective production. It also provides the user with
information on the value and need for proactive energy management with water and wastewater systems.
Contents include: benchmarking results from selected Wisconsin wastewater facilities; best practice
approaches to ongoing management of energy use; documentation of technical best practices for
planning, designing, and operating water/wastewater system treatment and for conveyance and
distribution; best practice funding and finance opportunities; and references for further opportunities in
water/wastewater system energy efficiency and power demand reduction.

Barry, Judith. 2007. Watergy: Energy and Water Efficiency in Municipal Water Supply and Wastewater
Treatment. Washington, D.C.: Alliance to Save Energy.

This resource outlines the challenges and opportunities facing municipal water and wastewater facility
managers as they seek to improve energy performance. The guide offers unique insight into the
importance of generating political will and how to create support for energy efficiency projects. The guide
also provides approaches to leak management as a strategy, which is not commonly addressed in best
practice guides. This paper also outlines steps on how to finance energy efficiency in these facilities with
performance contracting.
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http://www.nyserda.org/programs/Environment/best_practice_handbook.pdf
http://www.nyserda.org/programs/Environment/best_practice_handbook.pdf
http://www.werf.org/AM/Template.cfm?Section=Home&TEMPLATE=/CM/ContentDisplay.cfm&CONTENTID=10245
http://watergy.org/resources/publications/watergy.pdf
http://watergy.org/resources/publications/watergy.pdf
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