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Conventions
WERF vs. WE&RF
Subsequent to the Water Resource Recovery Leadership Summit on April 8, 2016, the Water
Environment Research and Water Research Foundations joined to form the Water Environment
& Reuse Foundation (WE&RF). All references to WERF have been changed to WE&RF.
Water Resources Utility of the Future vs. Water Resource Recovery Facility
The term Water Resources Recovery Facility (WRRF) will be used to represent the same
concepts and ideas as the term Water Resources Utility of the Future (UOTF).
Wastewater Treatment Plant vs Water Resource Recovery Facility
This document describes the transformation of the wastewater industry towards resource
recovery. For the purpose of clarity and continuity all facilities will be referred to as Water
Resource Recovery Facilities. Where specific facilities are referred to, efforts are made to
respect the legal name of the facility.
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Water Resource Recovery Facility of the Future
The term Water Resource Recovery Facility of the Future used in the Michigan Water Strategy
shall be taken as being synonymous with the term Water Resource Utility of the Future used in
this document.
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Transformation
The wastewater industry is undergoing changes that may be more profound than at any time in
its history. Those changes will have a major impact on the industry and those who are a part of
it.
In 2013, the National Association of Clean Water Agencies (NACWA), Water Environment
Federation (WEF), and the Water Environment Research Foundation (now Water Environment
and Reuse Foundation (WE&RF)) released the Water Resources Utility of the Future… Blueprint
for Action.1 The document was prepared in response to unprecedented challenges faced by the
wastewater industry and the need to change traditional ways of thinking to meet these
challenges. Water Resources Utilities of the Future (UOTF) produce clean water, protect
the Great Lakes, recover nutrients (such as phosphorus and nitrogen), generate energy,
utilize green infrastructure, and contribute to the sustainability of local communities.
A successful transformation to the UOTF approach will achieve beneficial outcomes for
environmental, social and economic improvements, commonly referred to as the triple bottom
line.2 It is of utmost importance that everyone realize that this will be accomplished without
relaxation of water standards or treatment while moving Michigan to better water quality overall.
The transformation is not just a physical challenge or change, however. It is also a cultural one.
The road we decide to travel will affect our industry, engineering firms, construction contractors,
equipment companies, laboratories, public officials, and local communities large and small.
Today there are 393 municipal wastewater treatment plants in our state. Collectively, those who
work in those plants are responsible for more than 1.364 billion gallons of wastewater daily.
That’s an incredible daily achievement. It benefits millions of us in Michigan. But we need to
raise awareness of this accomplishment and tell others about it if we are to attract more young
men and women to the wastewater treatment profession.
One way to do this is by creating a strong positive image of the UOTF as an asset to the
community. A resource for Michigan facilities is the Utility Branding Network (UBN) website3.
UBN is designed to help water and wastewater agencies build a strong, positive brand that
clearly communicates the value they provide to their communities. By clearly communicating
the value that your utility provides, you will increase trust and support from policy makers and
the community.
Trends in society - including concern and care for our resources - as well as advances in
technology and innovation are sparking interest among countless students in primary and higher
education. By collaborating with educators and mentoring students, we have an opportunity to
enhance successful programs that will help us create our future.
I invite you to take time to read and learn more. After you do, I think you will agree that the
future we envision and the potential we have to make that vision a reality by working together, is
indeed, awesome.
Peter V. Cavagnaro, P.E.
Lead Author / Editor: Michigan’s Wastewater Industry, A Vision for the Future
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Chapter 1: A New Challenge
In June of 2015, Ed McCormick of Oakland, California, then president of the Water
Environment Federation (WEF), spoke at the opening session of the annual conference of the
Michigan Water Environment Association (MWEA). Mr. McCormick’s presentation on the
Water Resource Utility of the Future included a vision for improved energy, nutrient and solids
recycling and recovery at wastewater treatment plants throughout the country. This vision
sparked an impassioned interest in Mr. William “Bill” Creal, then Chief of the Water Resources
Division (WRD) of the Michigan Department of Environmental Quality (MDEQ), regarding the
opportunities these concepts provide for communities in Michigan.
Later that year, Mr. Creal proposed, with the support of the Governor’s office and the head of
DEQ, to develop recycling metrics for the state’s wastewater treatment plants. The metrics focus
on biosolids, nutrients (nitrogen and phosphorus), and energy resources. In late summer, WRD
leadership invited the Michigan Water Environmental Association (MWEA) to review and
comment on draft metrics. The metrics were reviewed and feedback was provided to WRD. The
metrics were presented at the Michigan Water Environment Association (MWEA) Sustainable
Energy Seminar on October 20, 2015.4
The next step was formation of a joint MDEQ/MWEA task force to discuss the opportunities.
These discussions led to MWEA submitting a grant proposal to MDEQ. After review, the grant
proposal was eventually approved in January 2016 to develop and explore ideas to assist in
launching a program to promote recycling at the state’s treatment facilities. The following tasks
were established to help reach these objectives.


Task 1: Grant Management



Task 2: Recycling Metrics & Baselines, including an energy survey



Task 3: Literature Search



Task 4: Water Resource Recovery Leadership Summit (Summit)



Task 5: Summit Recap Document and Roadmap



Task 6: Recognition Program Recommendations



Task 7: Outreach Program

The following document was prepared in fulfillment of Task 5 – Summit Recap Document and
Roadmap. The Summit Recap document was prepared in fulfillment of Task 5 including:


Documenting information shared & gained during the Summit.



Documenting information gathered during topics identified during the Summit.



Updating Vision Statement.



Offering suggestions for adjusting Recycling Metrics, developing baseline, and
establishing benchmarks.



Organizing recommendations as an action plan for consideration by MDEQ.



Preparing a vision document for Michigan Water Resources Recovery Facilities.
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The original goal of the work product was intended to provide both a summary of the Summit
and a Michigan Water Resources Utility of the Future Roadmap. The subject matter of the
proposed document was diverse. One part looked to the past. The other to the future. For this
and other reasons, the work product was divided into two volumes:


Michigan’s Water Resource Utility of the Future, Recap of Michigan’s Water Resource
Recovery Leadership Summit.



Michigan’s Water Resource Utility of the Future, A Vision for the Transformation of
Michigan’s Wastewater Industry to Water Resource Recovery Facilities.1

The wastewater industry is in need of
renewal. Are we going to replace it with 30year-old technology, or create the water
resources Utility of the Future?
William Creal, February 2016

1

The reader will probably note reference to Water Resources Recovery Facility (WRRF) instead of Water
Resources Utility of the Future (UOTF). The term WRRF will be used in this document to represent the same
concept as the term UOTF.
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Chapter 2: The Possibilities
Introduction
A new term is being heard at professional gatherings across the country and in the halls of the
nation’s wastewater treatment facilities - Water Resources Utilities of the Future (UOTF).
These facilities produce clean water, protect the Great Lakes, recover nutrients (such as
phosphorus and nitrogen), generate energy, utilize green infrastructure, and contribute to
the sustainability of local communities.
New names have been used in the past to describe the facilities that treat wastewater, however,
none have represented the type of transformation occurring in the industry. Leaders of the
industry have created this vision, that within a few short years have been met by at least 61
facilities across the country.
Background
The following are excerpts from the Water Resources Utility of the Future… Blueprint for
Action5:
Urban sanitation in the U.S. evolved from the 18th century norm of dumping human waste in
the streets, through the era of sewage collection that occurred from the mid-1800s through
the early-1900s, to early treatment efforts of the early to mid-1900s, to the Clean Water Act
era of federal intervention requiring secondary or greater treatment following the Act’s
passage in 1972. Collection and treatment of human wastewater prior to discharge has been
identified as some as the single most important public health advances of the last two
centuries.6
The institutions that managed this transition have evolved. In the very early years, sewer
companies were nearly all owned and operated privately. As cities realized that modern
sanitation held the key to a healthy population and economic growth, governments stepped in
to expand collection networks.
Over the first couple of decades following Clean Water Act, mandates for enhanced
treatment and increasing financial sophistication led to larger, regional authorities with
broad technical, financial, legal, and management capabilities. Those employed by
wastewater utilities have diversified to include lawyers, economists, scientists, and
management experts.
Today, America’s wastewater treatment industry delivers services to more than 90 percent of
the U.S. population; their operations affect nearly every river, stream, lake, estuary, and
coastal waterway in the U.S.; they manage more than $500 billion in net depreciated assets;
they finance about $25 billion a year in capital investments; they manage a combined budget
of more than $55 billion a year. 7
Maintaining advances in protection of the environment is paramount. Today’s wastewater
treatment plants were not designed to treat and remove new and emerging contaminants of
concern.
Economic impacts are hurting our communities. The cost of energy to treat and deliver water
and collect and treat wastewater may make up 50 percent of a local governments electric bill.
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Social impact to the community include the steady stream of operators who are reaching
retirement age and the difficulty of finding new operators to replace them. The brain drain that is
currently occurring threatens the ability to maintain the high quality of treatment as the most
experienced operators leave the work force.
Traditional public health and environmental protection will always be central. However, a
new model, the water resources utility of the future is evolving. It contemplates a business
approach where - instead of simply collecting, treating, and disposing of municipal and
industrial wastewater - the utility of the future recognizes that it can produce valuable
resources. Water, energy and commodities, such as nutrients, can be reclaimed from
wastewater. Using utility assets in innovative ways can reduce costs and increase
revenue(s).8
In December 2006, the U.S. Department of Energy submitted a report to Congress on the
Interdependency of Energy and Water, in which the term “Energy Water Nexus” was first
coined. The report stated, “The continued security and economic health of the United States
depends on a sustainable supply of both energy and water. These two critical natural resources
are closely linked - the production of energy requires large volumes of water while the treatment
and distribution of water is equally dependent upon readily available, low-cost energy.”9
In a 2011 Position Statement on Renewable Energy Generation, the Water Environment
Federation stated, “WEF believes that wastewater treatment plants are not waste disposal
facilities, but rather water resource recovery facilities that produce clean water, recover
nutrients (such as phosphorus and nitrogen), and have the potential to reduce the nation’s
dependence upon fossil fuel through the production and use of renewable energy.”10
In 2013 The Water Environment Federation published “Energy Roadmap: A Water and
Wastewater Utility Guide to More Sustainable Energy Management.” This document provides a
framework of six topic areas in which a WRRF would work in order to achieve energy
efficiency.11
In 2013, NACWA, WEF, and WE&RF released the Water Resources Utility of the Future…
Blueprint for Action.12 The document was prepared in response to unprecedented challenges
faced by the wastewater industry and the need to change traditional ways of thinking to meet
these challenges. This document has led the way in acceptance of the term Water Resources
Utility of the Future.13 Key aspects of the UOTF described in the Blueprint for Action are:
The UOTF seeks to engage more fully with others that share the water resource through
watershed-based approaches, innovative partnerships and adaptive management techniques
to ensure that actions maximize environmental benefits.
The UOTF coordinates with local and state highway agencies to replace sewer pipes when
roads are being rebuilt or with telecommunications companies that lay fiber optic cable to
underserved areas when sewer lines are open for repair or replacement.
Similarly, the UOTF works closely with economic development agencies and real estate
developers to furnish new or expanded services to potential entrants.
The UOTF will partner with technology developers and solution providers.
In 2014, WEF issued a special publication titled “Moving Toward Resource Recovery
Facilities,” providing a more complete discussion on resources that can be discovered, with
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considerations on the identification, evaluation, and implementation of projects towards
achieving the goal of WRRFs. This publication was instrumental in presenting the concept of
the N-E-W paradigm, for nutrient, energy, and water as recoverable resources from wastewater.14
In February 2015, the Water Environment Research Foundation published “Demonstrated
Energy Neutrality Leadership: A Study of Five Champions of Change (ENER1C12b). This
document presents five case studies on key facilities that had achieved or made significant
accomplishments towards becoming net zero energy facilities, demonstrating that the goals of
the Utility of the Future paradigm were achievable.15
In 2015, an interagency work group composed of the National Science Foundation, United States
Department of Energy, and United States Environmental Protection Agency (US EPA) published
a report on an Energy-Positive Water Resource Recovery Workshop. It stated, “As water
treatment facilities, pipes, and related infrastructure in cities around the country approach the
end of their expected service life, a unique window of opportunity exists to replace the aging
infrastructure with the WRRF of the Future—reducing stress on energy systems, decreasing
air and water pollution, building resiliency, and driving local economic activity.”16 This seems
like an important milestone. Three separate federal agencies are agreeing upon the same
objective.
On April 8, 2016, Michigan’s Water Resource Recovery Leadership Summit was held.
Sponsored by the MDEQ WRD, and hosted by the Michigan Water Environment Association,
the purpose of the summit was to:




Introduce the concept of the Water Resources Utility of the Future.
Obtain feedback from participants.
Identify obstacles and obtain commitments to develop solutions.

Those attending the summit represented the broad interests of the wastewater industry and were
people who could affect or enable leaders of wastewater treatment plants to transform to
WRRFs.
The Summit was organized in three sections. The first presented information about Michigan
DEQ’s vision, information and insight on the state of the industry, a wastewater recycling
metrics initiative, and an energy survey.17
The second section focused on describing the Water Resources Utility of the Future, the concept
of Water Resource Recovery Facilities, the N-E-W paradigm, and resources available to guide
the transformation from WWTP to WRRF.
The third section was an opportunity for participants to meet and share insights and information
and the following focus groups: metrics and benchmarking; regulatory challenges; funding;
technology; and outreach.
Key Points made by nationally recognized speakers at the summit, including presentations are
available on the MWEA web site.18 Additional results of the summit, including feedback
obtained during focus group sessions are referenced in the summary document Overview of
Michigan’s Water Resource Recovery Leadership Summit.19
In a news release issued on April 21, 201620, NACWA reported that “A partnership of water
sector organizations—the National Association of Clean Water Agencies (NACWA), the Water
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Environment Federation (WEF), the Water Environment Research Foundation (WERF) and
WateReuse—with support from the U.S. Environmental Protection Agency (EPA) — instituted a
new recognition program titled “Utility of the Future Today.” The program was designed to
celebrate the progress and exceptional performance of wastewater utilities and to support the
widespread adoption of the innovative business model.
The recognition program encourages the adoption of: water reuse, watershed stewardship,
beneficial biosolids reuse, community partnering and engagement, energy efficiency, energy
generation and recovery, and nutrient and materials recovery.
On August 11, 2016, NACWA announced the recipients of the inaugural Utility of the Future
Today Recognition Program21. Sixty-one public and private utilities from across the U.S.,
Canada, and Denmark were selected. One of the 61 utilities was the City of Grand Rapids,
Michigan.
Resource Recovery
The most common resources recovered at
wastewater treatment plants are
N(utrients), E(nergy), and W(ater),
commonly referred to as the N-E-W
paradigm. This concept focuses on the
potential resources that may be recovered
rather than the source or raw material from
which those resources are recovered. As
noted by Ed McCormick at the Water
Resource Recovery Summit22, the water
utility of the future will use local organic
waste as source of raw material to produce
valuable resources such as energy, power,
nutrients and water, see Figure 1.

Figure 1: Water Resource Recovery Facility:

Nutrients
Nutrient recovery in the form of biosolids application to agricultural land has become standard,
and metrics have been in place for two years in Michigan to monitor this form of recycling.
Already, there is evidence that some states far exceed Michigan in recycling nutrients in this
manner.
Recycling of nutrients by agricultural application also keeps the solids out of landfills, extending
the useful life of the landfill. This document recognizes that some plants have no choice but to
landfill their solids and in no way intends to establish a roadblock to that practice.
Another method of recovering phosphorus is as a byproduct of the anaerobic digestion process,
as magnesium-ammonium-phosphate also known as struvite. The formation of struvite
associated with anaerobic digestion has historically been a problem in that the material forms a
lining on the inside of pipes, pumps and associated equipment resulting in costly maintenance.
Struvite is a good agricultural fertilizer, and new technologies exist to capture the material as a
marketable product. As noted in Figure 2, one company has developed a commercial application
to recycle phosphorus in the manner.
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Figure 2: Recovery of Phosphorus

Energy
By far, the most interest is with the recovery of energy from wastewater. A significant amount of
energy is involved in treating wastewater, and increases in or lack of predictability in energy
prices affects the plant’s budget and subsequently rates to the users.
A Congressional Research Service Report to Congress indicated that municipal drinking water
and waste water systems consume approximately 75 billion kWh per year of electric energy, or
roughly enough energy to power 6.75 million homes in the U.S.23 Information published by
WE&RF24 indicates that wastewater contains sufficient energy (chemical, hydro, and thermal) to
far exceed the energy requirements of the treatment process. Recovery of heat from wastewater
is a well-known resource recovery technique in some northern climates, with more and more
interesting devices on the market for recovery of the waste heat. In Michigan one plant is known
to recover heat from its wastewater as well as heat from aeration equipment.
Over the past few years, the concept of energy neutrality, or net-zero energy consuming plants
has become a reality for many water and wastewater utilities, and some plants are generating
enough energy for onsite use and selling electricity back to the grid. Figure 4 demonstrates one
way for plants to produce electric energy. 25
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Key to the on-site generation of electricity is the presence of an anaerobic digester that
converts the organic material in wastewater solids to methane gas - the same component
present in natural gas. The use of anaerobic digestion is also key to the reclamation of
phosphorus from the waste stream.

Figure 3: Energy Content of Wastewater

Figure 4: Pathway to Energy
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Other uses for digester gas identified by Dr. Liner included pasteurization of wastewater, as
demonstrated in Figure 526, and Ed McCormick spoke of digester gas as an alternative supply of
compressed natural gas fuel, Figure 627

Figure 5: Concept for Pasteurization of Wastewater

Figure 6: Digester Gas as a Source of Vehicle Fuel
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In September 2014, the EPA published “Food Waste to Energy: How Six Water Resource Recovery
Facilities are Boosting Biogas Production and the Bottom Line.” This report is important to
Michigan because of the challenge to divert food waste from landfills to meet targets for increasing
household residential waste recycling rate from 15% to 30%. Refer to Figures 728, 829, 930, and
1031 below

Figure 7: Problems Caused by Discharge of
Fats, Oils, and Grease to the Sewer

Figure 8: Commercial Option for
Management of Fats, Oils, and Grease

Figure 9: Food Waste as a Source of Organic
Material

Figure 10: Michigan State University
Anaerobic Digester
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Another familiar resource is power from hydraulic generation. Dr. Liner identified two
companies that provide hydroelectric systems to the water. 32,33

Figure 11: InLine Energy Installation for recovery of hydraulic
energy

Figure 12: Lucid Energy for recovery of hydraulic energy
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Water
Because of its abundance, water reuse or recovery has not been a high priority in Michigan. This
could change as the state’s water strategy is implemented and new areas for conservation explored.
There are niche opportunities in the state for industrial use of reclaimed water. There are
agricultural and water resource uses as well (See Figures 14 34, and 1535).
The US EPA has documented interesting and innovative uses
that could benefit Michigan, including: Irrigation – Golf
Course & Rec Fields; Agricultural Reuse; Impoundments
(landscape or recreational); Environmental (wetlands, river
flow augmentation); Industrial Reuse; and Ground Water
Recharge.

Figure 13: EPA Guidelines for
Water Reuse

Figure 14: Recycle versus Discharge of Treated
Effluent

Figure 15: Michigan's Water Consumption
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Innovation
In addition to the focus on nutrients, energy, and water, there are a range of new and exciting
resource recovery opportunities developing. For a few years, researchers have been investigating
wastewater fuel cells. One company produces a naturally occurring biopolymer from waste
biogas (methane) that is economically competitive with conventional oil-based plastics.36
Wastewater has long been considered as a media in which to grow algae, with the goal of
producing oil products. A list of high value carbon products that can be recovered from
wastewater was presented by Lauren Fillmore of WE&RF:37


Dimethylether (DME)



Biomethanol



Lipids



Bioplastics



Polyhydroxyalkalnoates (PHA)



Isoprene



Plasmids

For additional information, WEF’s 2014 special publication, “Moving Toward Resource Recovery
Facilities,” offers a complete discussion on resources that can be used, with considerations on the
identification, evaluation, and implementation of projects towards achieving the goal of WRRFs.38
Proof of Concept
The concepts sound interesting, but can they be implemented? The 61 facilities selected as
recipients of the first Utility of the Future – Today recognition indicate that the concepts are
achievable, practical, and widespread. A number of references have been made to the East Bay
Municipal Utility District (East Bay MUD). This facility now generates more power than needed
to treat wastewater, exporting excess energy; has a program for co-digestion of high strength
waste; and has constructed a facility specifically designed to accept and process food waste.
This site has generated power on site since the 1980’s, and undertook to reduce energy
consumption in the early 2000’s.39
In 2015 the Water Environment Research Foundation (now Water Environment & Reuse
Foundation) published a report titled “Demonstrated Energy Neutrality Leadership: A Study of
Five Champions of Change”40. This document reported five case studies:






Philadelphia’s Northeast Water Pollution Control Plant
Los Angeles County Sanitation District, Joint Water Pollution Control Plant, California
Melbourne Water Western Treatment Plant, Melbourne, Australia
Johnson County Wastewater, Douglas L. Smith Middle Basin Wastewater Treatment
Plant, Kansas,
Ithaca Area Wastewater Treatment Facility, Ithaca, New York
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The WERF researchers, reported that the staff and managers at each facility demonstrated
commitment to a set of long-term goals, tapped internal advocates who drove the process, and
demonstrated eagerness to innovate and lead. These facilities worked to educate community
leaders and the public; planned the facilities goals using key performance indicators to monitor
progress towards those goals; leveraged available resources to enable staff to become subject
matter experts; and explored alternative funding options, specifically the use energy service
companies and independent research agencies. They found that co-digestion was the best near
term solution to achieve onsite energy production, preventive maintenance, and avoiding
overbuilding energy projects were key to success.
Michigan’s Transformation
There are already examples of municipalities that have taken steps towards becoming WRRFs.
The Cities of East Lansing and Grand Rapids have formally changed the names of their
wastewater treatment facilities to water resource recovery facilities. At the time of this writing,
the Great Lakes Water Authority was in the process of changing the name of the Detroit facility
on its NPDES permit. As noted elsewhere in this report, the City of Grand Rapids was among
the 61 recipients of the Utility of the Future – Today recognition.
Delhi Charter Township Publicly Owned Treatment Plant is an example of a facility that has
embraced sustainability principles.









Two phase anaerobic digestion were installed, producing class A biosolids.
The digesters produce methane gas that is used to fuel micro turbine generators that
produce electricity for the site.
Waste heat from the turbines is captured and used to heat the digesting wastewater solids.
An innovative pilot program has been
implemented with a local elementary
school that teaches the students the
importance of recycling food waste.
The “Scrappy” program diverts food
waste from the trash to a recycle
container. The food waste is
subsequently transported to the
facility, where it is prepared and fed to
the digesters, generating additional
methane gas.41
Green Infrastructure has been
Figure 16: Delhi Township Anaerobic Digestion
implemented.
Facility
A program to divert grease from the
sewer, and
A number of public outreach programs.
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The City of Grand Rapids, Michigan, has undertaken a number of sustainability projects in
keeping with a WRRF.










Excess heat from the aeration blowers is captured and diverted to a nearby building to
meet its heating needs.
Heat exchangers in the basement of the administration building capture heat from the
wastewater which is used to maintain the work environment in the facility’s laboratory.
Using advanced monitoring technology, the facility’s leadership has reduced power
required to operate the UV disinfection units as well as reduced power required to operate
aeration blowers.
High efficiency blowers have replaced the original aeration blowers.
Green Infrastructure has been implemented.
The energy use of all facilities is monitored and tracked.
Public outreach activities are conducted
Facility management works with local community
and local industry.

The City of Grandville, Michigan, has constructed the first
egg shaped anaerobic digester in Michigan. The innovative
design maximizes utilization of digester volume, energy
required to mix the digester contents, and reduces the
digester footprint. Methane gas produced by the digester is
used to generate power that is used to operate the plants
aeration blowers.42

Figure 17: City of Grandville,
Michigan - Egg Shaped Digester

The City of Midland, constructed a Gas to Energy
Building, using methane produced at on-site digesters and
imported from the City’s landfill, the building generates
power used to operate the wastewater treatment facility.
These are exciting examples of progress being made
towards transforming Michigan’s wastewater industry to
WRRFs, but there is much more work to be done. The
2012 Clean Watershed Needs Survey indicates that
Michigan has 393 municipal wastewater treatment plants,
treating a total flow of 1,364 MGD.43
GLWA is the largest, treating over 660 million gallons
per day, almost half the wastewater treated in the State of
Michigan at 48% of total. The state’s 26 largest
wastewater treatment plants (5 MGD and larger) treat
86% of the average daily wastewater flow. These are the
facilities most likely to implement processes that
produce methane gas – the same fuel as is in natural gas
– from which energy can be produced, recover heat, and
recycle or recover nutrients. As presented in Figure 18,
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Figure 18: Location of 26 Largest
Facilities, Treating 86% of the Flow

these facilities are located in the lower half of the Lower Peninsula. This area of Michigan is
also where most of the population and agriculture production are located, giving many different
opportunities to consider using food wastes to boost methane gas production, and considering
options with the agriculture community.
With regards to energy, WRRFs first focus should be on reducing demand for and consumption
of energy. In order to become net-zero energy, a facility must also generate power.
Conventional wisdom maintains that in order for a facility to generate sufficient power to meet
its energy needs, it has to have an anaerobic digester. Anaerobic digestion is also key to
recovery of phosphorus in the form of struvite. An alternative method of producing energy is
with solar photovoltaic cells. Alternative technologies that could be available in the not to
distant future include algae harvesting to produce oil; wastewater fuel cells; or the use of
methane gas a feed stock to manufacture plastics.
The National Biosolids Partnership (NBP), operated by the Water Environment Federation
(WEF) in collaboration with the National Association of Clean Water Agencies (NACWA)2, has
created a data base of wastewater treatment plants with anaerobic digesters. The locations of
Michigan wastewater treatment plants with anaerobic digesters are presented in Figure 19 (blue
icons). Figure 19 also shows the locations of landfills (yellow) and the locations of agricultural
digesters (red).
Anaerobic digesters are in place at approximately 65 wastewater facilities in Michigan44. These
65 facilities treat a combined flow of 150 MGD, representing a little more than 10% of the
wastewater treated in Michigan on a daily basis (150 vs 1,364 MGD). Of the 65 facilities with
digesters, 34 report using the digester gas in some fashion, and 12 report using digester gas to
produce electricity.
Conventional wisdom is that a plant needs to have a flow of 5.0 to 7.5 MGD with local electric
prices of $0.0700 per kWh to make electric generation viable based on energy savings alone.
Co-digestion of high strength waste with wastewater solids can increase gas production by 2 to 3
times. With co-digestion, the minimum size of a plant needed to support energy production
could be reduced to 1.5 to 2.5 MGD. The economics could be even better if supported by a
group purchasing program.
But what about the 300 municipal plants that do not have anaerobic digesters. Many are lagoons
and small package plants, that are too small, but there are many large and mid-sized plants that
could benefit from the addition of anaerobic digesters to the solids handling process. Some may
not be able to fit the digesters on the site, although the egg shape digester such as the one used in
Grandville requires much less space than conventional digesters. Such digesters, if properly
designed, could be used to co-digest food waste, producing additional digester gas, rather than
simply wasting space in Michigan’s landfills. A partnership between wastewater and solid waste
advocates, with creative input by universities, and innovative financing by energy savings
performance contracts could lead to interesting long term solutions that facilitate the
transformation to water resource recovery facilities.

2

The National Biosolids Partnership is also run in collaboration with local and regional biosolids management
organizations across the U.S. and Canada supported by the U.S. Environmental Protection Agency (EPA)
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Figure 19: Biogas Council Location Map of Anaerobic Digesters in Michigan
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Chapter 3: Utility of the Future Today Metrics
In May 2016, a collaboration of industry leaders (National Association of Clean Water Agencies,
Water Environment Federation, Water Environment Research Foundation, Water Reuse, in
collaboration with the United States Environmental Protection Agency), published an invitation
to utilities that own and operate WRRFs to apply for the Utility of the Future Today recognition.3
This recognition program was designed to: 4


Further promote and enable the
emergence of this new business
model for the sector and
recognition for those achieving
these achievements.



Promote actions that build on this
foundation of excellent
management and help small,
medium, and large utilities
transform their operations over
time.

The following information from the
UOTF Today application form provides
the best summary of key characteristics
and activities. Adoption of these
characteristics by Michigan’s wastewater
treatment plants would be an immediate
step in the transformation to becoming
WRRFs.

Figure 20: Utility of the Future Metrics

Organizational Culture
Organizational culture relates to the intentional establishment of organizational excellence that
inspires and embraces positive change and empowers the workforce to imagine, create, test, and
implement innovative approaches from every day work to extreme challenges. It enforces a culture
of managing and recovering valuable resources, rather than one of the disposal of “waste.” It
promotes leadership that establishes a long-term vision for the organization, embodies a
commitment to cultivating the organization’s culture, and embodies communication that creates
employee understanding, makes knowledge more productive, and harnesses the power of employee
engagement.

3

https://www.nacwa.org/index.php?option=com_content&view=article&id=2372&Itemid=49
The Utility of the Future Today, Joint Recognition Program, Application for Recognition, United States
Environmental Protection Agency, National Association of Clean Water Agencies, Water Environment Federation,
Water Environment Research Foundation, WateReuse.
4
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Beneficial Biosolids Use
Biosolids produced during the treatment process can be beneficially used to support: agriculture,
silviculture, horticulture, fire restoration, and general landscape maintenance through land
application; production of marketable products such as compost, amended topsoil, or construction
products (e.g., bricks, road bed); and land reclamation as a substitute for other fill materials. This
Activity Area does not include use of biosolids to produce energy or recovery of resources from
biosolids.
Community Partnering & Engagement
Community partnering is collaboration with local organizations and other stakeholders to enable
the utility to meet its own Utility of the Future goals while also enhancing the overall
environmental, economic, and social wellbeing of the community or communities it serves.
Community engagement is the interaction with customers and other local stakeholders to provide
ongoing opportunities for dialog along with communication and education related to utility
operations and the value of water and utility services. Under Community Partnering &
Engagement, the utility proactively engages with stakeholders and community decision makers to
promote the utility as a valued, competent, and trustworthy community asset.
Energy Efficiency
Energy efficiency is the reduction of overall energy use by the utility. A utility is more energy
efficient if it delivers more services for the same amount of energy or the same services for less
energy.
Energy Generation & Recovery
Energy generation and recovery captures efforts to minimize the use of non-renewable energy;
generate renewable (green) energy to the maximum extent practicable; and recover thermal,
chemical, and hydraulic energy to the maximum extent possible. In doing so, the clean water Utility
of the Future Today will not only seek to optimize its water quality performance, but also look to
minimize its carbon footprint, reduce its vulnerability to climate change, and better manage energy
costs and requirements.
Integrated Growth Planning
Example activities include:






Use of the Integrated Planning Process to provide the most environmental benefit at the
lowest cost to ratepayers
Climate impact resilience incorporated into planning of new infrastructure
Unified vision statement established that integrates water supply, water conservation,
water recycling, runoff management, wastewater facilities planning, and infrastructure
planning using a regional watershed approach
Use of a ‘Triple Bottom Line’ approach to analyze growth planning alternatives,
allowing consideration of financial, social and environmental benefits and costs.
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Stakeholders involved in evaluation of alternatives in triple bottom line analysis, as
appropriate
Evaluation of water quality trading options

Nutrient & Material Recovery
Nutrient & Materials Recovery is the extraction of ammonium (NH4), phosphorus compounds,
nitrogen compounds, metals, and other marketable commodities during the wastewater treatment
process, or lower tech activities such as recycling paper, pallets, containers, scrapped hardware
segregated for recycling.
Water Reuse
Water reuse covers opportunities to reuse treated waters fit for beneficial purposes such as
irrigation, buffering salt water intrusion, industrial processes, toilet flushing, fire protection,
surface/groundwater augmentation, and ultimately human consumption.
Watershed Stewardship
Watersheds are the geographic areas that channel drainage into a river or stream system. They
are defined by topographic boundaries and—depending on where they are located—might
encompass complex natural ecosystems, highly urbanized landscapes, or elements of both.
Watershed stewardship refers to utility investments and actions to improve water flow (reduced
flooding/increased local capture) and quality conditions outside of the traditional utility span of
infrastructure operations and control. It also draws on integrated growth planning to integrate
wastewater infrastructure expansion, repair, and replacement planning with community
development planning (i.e., area plans), stormwater management planning (i.e., TMDL
implementation plans), climate resiliency planning, and economic development planning to
maximize the benefits and fully assess cost implications (i.e., triple bottom line feasibility
analyses). Activities can include urban Green Stormwater Infrastructure investments,
conservation easements to preserve the ecosystem functions of undeveloped lands, and stream
channel restoration.
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Chapter 4: Alignment with State of Michigan Programs
There is a perfect storm occurring in Michigan that makes this the right time to undertake this
initiative.
At the time of drafting this document, a number of state-level initiatives focusing on recycling,
infrastructure, resource management and sustainability had been established or recently started.
These initiatives are at varying points of progress and have been created for multiple reasons.
The 21st Century Infrastructure Commission was established to recognize the need for significant
improvements for water, sewer, energy and communications, and transportation infrastructure.
The Governor’s Recycling Council emphasized that Michigan’s recycle rate is the lowest in the
Great Lakes region and there is an urgent need to boost residential recycling in the state.45
The State Water Strategy was created to establish a comprehensive and coordinated plan among
all state agencies. Included are specific goals and actions to protect, manage and enhance
Michigan’s water resources for the long term.
The diversity and timing of these efforts is notable. Many of the underlying goals for advancing
water resource recovery in Michigan also align with specific elements and desired outcomes.
When possible, it is important to align efforts to build momentum, develop synergies, and to
reduce overlap and duplicated efforts in commissions and other groups.
21st Century Infrastructure Commission
On March 10, 2016, Governor Rick Snyder created the 21st Century Infrastructure Commission
through Executive Order No. 2016-5.46 The commission, comprised of state and independent
industry experts, was responsible for identifying strategic best practices to modernize the state’s
transportation, water and sewer, energy and communications infrastructure.47 The commission’s
report includes a number of recommendations that align with principles of the Utility of the
Future. Specifically:
Section 7.3 21st Century Water Infrastructure
Section 7.4 Fiscally Sustainable Water, Sewer, and Stormwater Pricing Models
Section 7.5 Green Infrastructure
Section 7.7 Embracing New Technology to Develop 21st Century Utilities
7.7.1 The MDEQ, municipalities, and local utilities should put in place a process to
periodically review and update new technologies, procurement manuals, or standard
operating practices to allow for open competition for technology and materials
meeting relevant professional standards … Regulatory programs should be updated
to further enable innovative approaches to achieve environmental and public health
outcomes.
7.7.2 The MDEQ, municipalities, and local utilities should put in place a process to
periodically review and update regulatory programs, implement methods of
continuous improvement, and create standard work to further enable innovative
approaches to achieve environmental protection and public health outcomes, as well
as to control costs.
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7.7.3 The MDEQ should work with municipal utilities to amend the current wastewater
regulatory framework to advance the State of Michigan’s Water Resource Recovery
Facility framework and educate municipalities about the benefits of these approach.
7.7.5 The MDEQ should encourage and incent strategies like resource recovery, as well
as energy conservation and management options at wastewater and drinking water
facilities, to help conserve resources and drive down costs. Revisions to
Michigan’s revolving loan fund could help incent those changes.
7.7.7 The MDEQ and water utilities should support new and emerging cost-effective
technologies (such as smart metering and loss management technology) through
permitting requirements that integrate water utilities and innovative communication
and energy networks.
Governor’s Recycling Council
Governor Rick Snyder appointed a nine-member Council to advise the MDEQ in implementing
the Governor’s Residential Recycling Plan so that the state can achieve a 30% residential
recycling rate within two years.48
Michigan’s residential recycling rate is only 14.5 percent, lower than other Great Lakes states,
and one of the lowest in the country. The rest of our waste – $435 million of reusable materials
annually – goes straight into landfills.
Governor Snyder presented his "Proposed Plan of Action on Recycling" in April 2014. It aims to
make recycling easier for all Michiganders, with convenient access to residential recycling. It
also aims to make recycling even more economically beneficial, with further market
development for recycled products.
One of the key actions to take to achieve recycling goals is diverting food waste from landfills.
This is an area of opportunity for collaboration with WRRFs. Food waste can be co-digested
with the wastewater solids, increasing the production of digester gas and possibly generating
electricity. Composting is another way of managing food waste along with solids from WRRFs.
Collaborating on this initiative should occur by working with Governor’s Recycling Council,
MDEQ, Office of Waste Management and Radiological Protection Division (OWMRPD), and
MDEQ recycling specialists.
Michigan Water Strategy
“The Water Strategy is a 30-year plan for Michiganders to protect, manage, and enhance
Michigan’s water resources for current and future generations.
The Vision of Michigan’s Water Strategy is, “As the Great Lakes State, Michigan will protect
and promote wise use of its globally unique water resources to ensure healthy citizens, vibrant
communities, sustainable economies and the stewardship of Michigan’s water heritage.”
The Strategy identifies key actions for actors at many levels to promote healthy water resources.
It is organized around nine goals (Appendix 5) and outcomes designed to ensure the viability and
sustainability of Michigan’s water resources over time to enable Michigan to achieve its water
vision that builds economic capacity while sustaining ecological integrity of this globallysignificant resource.49
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The Water Strategy charts a course by providing recommendations and identifying strategic
actions to accomplish the stated goals.
Michigan has a history of developing innovative water technologies to help meet its water
quality challenges, and of exporting those technologies to global markets, and must nurture an
environment that fosters water entrepreneurs, supports a high-performing water technology
sector, and leverages the state’s innovation, research, development and extensive manufacturing
capabilities. Focusing on innovation in water technologies recognizes the importance of aligning
interests and connecting the pieces together to drive entrepreneurial innovation. Building robust
public-private partnerships will link innovation, research and development, capital investment,
entrepreneurialism, and end users to achieve desired environmental, economic and social
outcomes.50
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Chapter 5: Michigan WRRF Knowledge
The transformation from wastewater treatment to WRRF will require that people take action.
This will require that they know of the WRRF concept, understand the benefit(s), and have the
knowledge and understanding of how to proceed.
Partnerships
Much of the transformation will be driven by new partnerships created to solve new problems
and innovating new approaches to take advantage of local opportunities. New skills and ideas
are needed for creating new partnerships if the WRRF concept is to become a reality.
At the state level, new relationships will be needed between DEQ and other state agencies, such
as the Office of Great Lakes and the Michigan Agency for Energy, with goals of developing
policies that support the efforts of local communities to transform to produce energy and
recovery nutrients, all of which needs to occur while improving the quality of the environment.
Universities are seeking to develop partnerships with water and wastewater utilities. This is a
call to action to consider other relationships between universities and public agencies, and
universities and organizations such as MWEA. This is a call to action among the state’s
educational organizations and others to identify gaps in education and create the programs
needed to fill those gaps.
MDEQ and MWEA have forged an excellent working relationship, as evidenced by the WRRF
initiative, and this is a call to action for these two to explore ways of expanding this working
relationship.
Outreach Activities
Increased outreach activities are needed to engage citizens and public leaders on:






The importance of resource recovery
The WRRF vision – to build interest and excitement
Examples of plants that have implemented WRRF concepts and the benefits, both
nationally and within the state.
Explain the benefits of adopting the WRRF concept.
Provide information on where to obtain additional information.

A number of examples of successful outreach programs in Michigan communities were
identified at the April, 2016 Water Resource Recovery Leadership Summit. Messaging that is
consistent and efficient was strongly emphasized.
To help with these initiatives, a useful tool will be preparation of case studies of successful
projects and various communications programs. MWEA should lead development of case
studies to support individual utilities in their outreach efforts, and this should also continue.
Potential outreach and educational opportunities include:



Facility tours and open houses.
Water festivals and participation in community events.
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Participation in career fairs and career presentations.
Support of teacher initiatives, including grants and funding for water related education.
Scholarships and contests with water themes for students of all ages.

Utility Management
The transformation from wastewater treatment to resource recovery will require a culture shift
within the organizations of those responsible for operating Michigan’s wastewater treatment
plants. The Utility of the Future – Today recognition program, allows a plant to apply for
recognition in any of eight categories, so long as Organizational Culture is one of the categories
applied for. Organizational Culture is the foundation by which all other WRRF activities are
supported. WRRF managers will need new skills and obtain new resources as they change
culture, build new partnerships, and engage the community.
The WRRF will need to be capable of assessing new technologies, practices, and approaches.
Technologies that are selected today will determine if the facility will be able to transition to
higher performance with regards to resource recovery in the future.
Selecting, developing, and implementing resource recovery technologies that produce the
greatest benefit will require individuals with networks and who work well with others. This will
require knowledge and skills for utility managers that include “change management”, financial
management, and the ability to foster an inclusive and entrepreneurial spirit which not only
welcomes, but seeks and actively promotes positive change. Fortunately, programs exist which
can be enhanced to achieve these objectives.
This is a call to action for MWEA to examine its current educational program, and assess what
changes are needed to incorporate WRRF concepts. Partnerships with other organizations, such
as Michigan State Extension, should be explored for enriching the training program(s).
MWEA should lead the development of a wastewater utility manager certification program
paralleling the existing plant operator program.
Professional Development
A wide range of knowledge and skills (body of knowledge) are required by wastewater
professionals. This body of knowledge will need to expand to incorporate new concepts
associated with technical, operational, and management of potential resource recovery facilities.
Existing examination and certification programs should be reviewed to ensure that these basic
skills are acquired.
Those responsible for higher education in the state will need to determine what knowledge needs
to be acquired. Courses will be needed to cover the extensive and diverse nature of the basic
knowledge and skills required that will be required by entry level professionals. New
educational methods may be needed to assist mid-level professionals to acquire this knowledge.
Existing technical conferences may be one way of providing this knowledge. Others could
include on-line training and webcasts to provide opportunities to introduce new technologies and
practices with follow-up through both formal and informal educational vehicles.
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Operator Certification
Operator certification should be reviewed and provisions made for inclusion of resource recovery
facilities that will be implemented in the transformation to WRRFs, and of technologies that do
not even exist as this document is prepared.
The MWEA currently operates a wastewater professionals training program consisting of 16
basic training courses. This extensive and well-developed technical education and training
program supports the MDEQ operator certification program which exists for wastewater
professionals of all levels, with particular emphasis on the entry and middle levels.
In 2010, the Water Environment Federation launched an operator initiative to advance the
operator profession. The initiative focused on recruitment and retention of operators, education
and training for operators and operator trainers, and recognition for operators.51
Training resources include online courses, educational programming at WEF conferences and
events, and hands-on experience at workshops. Material is available at the Wastewater
Collection and Treatment Operations Center.52 As part of this initiative, WEF has obtained U.S.
Department of Labor (DOL) approval of National Guidelines for Wastewater Systems Operator
Apprenticeship Standards.53
Higher Education
Michigan is fortunate in the quality and number of institutions of higher learning, and by the fact
that education in areas of sustainability have already been implemented.
University of Michigan
A review of the University of Michigan’s “Deep Blue” for wastewater sustainability results
in a long list of research and reports on the subjects related to sustainability, 54 demonstrating
an active research program that includes relationships with utilities both within and outside
Michigan.
Michigan State University
Michigan State University has a wide range of courses supporting the water and wastewater
field, especially in the area of facility management.55
MSU Extension
Michigan State University (MSU) Extension5 is a resource available within the state for
community outreach and education.
Michigan Technological Institute
The Sustainable Futures Institute (SFI) uses a multi-discipline approach to draws together the
skills and capabilities required to support sustainability science.6

5
6

http://msue.anr.msu.edu/about
http://www.sfi.mtu.edu/PDFs/SFI_brochure09.pdf
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Wayne State University
Wayne State University offers a range of environmental sustainability courses in its
departments and schools. Courses are in areas related to water, energy, ecosystems,
construction management, renewable energy, food systems, health, policy and governance.7
Lifelong Learning
Michigan’s Water Strategy states that the durability of this
Strategy and ensuring the health of our water resources for
generations to come depends on creating a culture of
stewardship through lifelong education about water.
Strategies need to connect with individuals of various age
groups:
Early and Middle Childhood: There is a growing
emphasis of the value of early childhood education,
especially in regards to sustainability. Children grow
healthier, wiser, and more content when they are more
fully connected throughout their childhood to the
natural environment in as many educational and
recreational settings as possible. These benefits are
long-term and significant and contribute to their future
well-being and the contributions they will make to the
world as adults.55

Training Tomorrow’s
Leaders Today
2015 Dan Wolz Clean Water
Education Grant
Josh Nichols, spoke at the 2016
MWEA Annual Conference on
an innovative program to teach
young students the importance
of clean water that included
learning about salmon, water
chemistry, construction of
remote operating vehicles, and a
visit to the local WRRF. See it
all on YouTube at:

https://www.youtube.com/watc
h?v=uLmdCs0X6t0&feature=y
Adolescence: Students in this age range are considering
career fields and educational paths for the future.
outu.be
Instilling the value of water, as well as the importance
of the efforts of the WRRF, will help grow support for
the initiative as well as possibly inspire students to join our field. Working closely with
STEM programs, high schools, and RESA programs will be critical to this effort and its
advancement.
Early Adult- Mature Adulthood: Individuals in this age range are career seekers, taxpayers,
voters, and have a vested interest in sustainability. Education of inclusion and collaboration
with this group is critical to the success of the transformation to WRRFs.

7

http://livinggreen.wayne.edu/academic/programs.php
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Chapter 6: Michigan Energy Policy
There are a number of aspects to the Michigan Energy Policy that will affect the transformation
to WRRFs.
Energy required to treat the State’s Wastewater
There is no readily-available and summarized information highlighting the amount of energy
used at the state’s wastewater treatment plants. To develop a framework from which to conduct
a discussion on the state-wide impact of energy consumption, the MDEQ WRD and MWEA
conducted an energy survey at WRRFs. The survey focused on energy used by the state’s largest
wastewater treatment plants during calendar year 2014. Since launching the survey, 16 facilities
have provided information. They account for approximately 68% of the states’ total volume of
wastewater treated.
Among the 16 facilities participating in the survey, annual average energy intensity figures
ranged from a high of 7400 kWh/MG to a low of 721 kWh/MG, demonstrating the wide range of
energy intensity. The data suggests that:




The energy intensity can vary for plants that treat similar volumes of wastewater based
on the type of treatment technology, specific kinds of equipment used, age, amount of
pumping, and physical size. As illustrated in Figure 21, there is a general trend of
decreasing energy intensity as the size of a WRRF increases.
The method of acquiring chemicals used in the treatment system can affect the apparent
energy intensity. Without adjusting this data to account for the amount of energy it
would take to generate the same amount of chemical on site, this results in an artificially
low energy intensity statistics.

E

D

C

B

Figure 21: 2016 Michigan WRRF Energy Survey
Facilities listed from smallest to largest flow
Data reported from 2014
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These facts highlight the importance of evaluating each facility and its energy use on a sitespecific basis and the need for a deeper understanding of energy use within the state.

A

Renewable Portfolio Standard & Renewable Energy Credits
Michigan’s energy law requires electric utilities to provide a percentage of retail-provided power
through renewable sources.56 This mandate has historically led to the development of renewable
resources including solar, wind, biogas, and others. With the recent passage of senate bills 437
and 438, Michigan’s renewable energy standard is now increased to 15%, which must be
achieved by 2021.
Rather than build its own renewable power generation capability, electric utilities can purchase
Renewable Energy Credits from other entities who have, to meet the renewable portfolio
standard.
Michigan’s energy law defines renewable energy to include biomass, which also includes energy
generated at wastewater treatment plants.57
The value of RECs can be a significant incentive in states where the right policies exist. For
example, the East Bay Municipal Utility District in California has sold RECs, providing a
significant source of revenue for investing in renewable power generation at WRRFs.58
To date the structure of this program in Michigan has not created strong demand, resulting in a
very low value for REC’s and failing to provide incentive for implementing power generation at
WRRFs in Michigan.
This could be remedied in part by continuing to increase the renewable standard over time. For
example, California power utilities must meet a 20% renewable energy standard by 2020.
Energy Efficiency Resource Standard
Michigan’s updated energy law will continue to require electric utilities to implement energy
optimization plans, including programs to achieve annual reductions for demand-side energy
consumption.59 These requirements have resulted in a variety of incentive programs implemented
by electric utilities to achieve the energy efficiency resource standard (EERS). In addition to the
energy optimization requirements, the updated energy law increases incentives for utilities to
meet efficiency targets and establishes a nonbinding goal of meeting 35 percent of Michigan’s
power needs by 2025 through a combination of renewable energy and energy optimization.
According to a report by the Michigan Public Service Commission, for every $1.00 spent on
energy efficiency programs, customers receive more than $4.00 back in benefits, including
savings on electric bills.60 Energy efficiency programs not only provide financial benefits to
customers, they also delay the need to build new generation facilities and also reduce emissions
of environmental pollutants from existing generation sources.
Energy optimization programs have the potential to help advance efficiencies at WRRFs of all
types and sizes. However, qualifying projects and incentives are largely at the discretion of the
electric utility and approved by the Michigan Public Service Commission (MPSC). State
policies on this matter, including energy optimization plans approved by the MPSC should have
additional stakeholders engaged and include standard elements and incentives that are targeted
specifically toward WRRFs in an effort to support increased implementation of energy efficiency
projects at WRRFs statewide.
Since electric utilities will likely view reduced energy sales associated with energy efficiency as
a discouraging factor, policies such as decoupling or other revenue adjustment mechanisms
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could be implemented to bolster support and implementation of their energy efficiency
programs.
The state’s RPS and REC programs should continue to be improved to encourage partnerships
between electric utilities and distributed and renewable sources of power, including power
generation implemented at WRRFs.
Net Metering and Interconnection:
Net metering is a program that allows customers of electric utilities to generate on-site power to
provide some or all of the customer’s electric service needs, while continuing to obtain service
from the grid. Net metering is allowed in Michigan for customers of investor-owned utilities,
cooperative utilities, and alternative electric suppliers.61 The structure of the program and
requirements however are not ideal for WRRFs, since it limits the size of qualifying projects at
150 kW. This could greatly diminish the cost feasibility of WRRFs that seek to develop larger
on-site power generation projects but still have the need to continue service from the grid. The
150 kW size ceiling should be suspended until 2025, which would help accelerate energy
efficiency improvements at utilities across Michigan.
State interconnection requirements meanwhile are important to protect grid function and
reliability. However, the requirement includes both technical and financial hurdles that are a
significant obstacle for investing in distributed power generation at WRRFs.62
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Chapter 7: Opportunities
There are important opportunities that will enable facilities to transition to WRRFs.
Opportunity: Alternative Methods of Financing Projects
Traditionally if a WRRF wanted to build significant renewable power capacity such as a
digester, solar or a wind turbine, it would have to raise the capital and the resources to design,
construct, and operate the facility. Today there are alternative delivery and ownerships models
available that allow the WRRF to shift risk and responsibility to a third party, while providing a
controlled utility rate. Information shared during the Financing Focus Group at the WRRL
Summit on April 8, 2016, demonstrates that there are a large number of ways for funding
infrastructure projects. MDEQ and MWEA are encouraged to develop training programs to
inform the industry on alternative financing methods and how to use them.
Power Purchase Agreements
A power purchase agreement (PPA) is a long-term agreement between the owner of generating
equipment (a private investor) and the wholesale energy purchaser, which in this case would be
the WRRF. A PPA allows the facility owner to secure a revenue stream sufficient to finance and
operate the project. Typically, PPAs address issues such as the length of the agreement, the
commissioning process, the purchase and sale of energy and renewable energy attributes, price,
curtailment, milestones and defaults, credit and insurance.
Public Private Partnership Facility
A Public-Private Partnerships (PPP or P3) between a government agency and a private-sector
company or group of companies can be used to finance, build, own and operate public projects
such as public transportation networks and public buildings. These arrangements can also be
adapted to include improvements such as dryer facilities or anaerobic digester facilities.
Monetizing Savings
The operators, scientists, and engineers that work in and serve the wastewater industry are
creative, often developing solutions to persistent problems. Review of professional journals
demonstrates clearly that this industry has a tradition of invention and innovation. The industry
has not done a good job of capturing the savings and using them to fund subsequent projects. If
properly recognized, the savings could be leveraged / monetized to fund subsequent projects.
This would require the cooperation of the administration and boards to reinvest savings in this
fashion.
The approaches used by energy services companies to implement Energy Savings Performance
Contracts are worth considering. Baseline conditions are measured and documented at the
beginning of a project, savings are calculated based on documented operating conditions, and
results are measured after the operational change or a capital project has been implemented.
Measurement and verification protocols would need to be established before the project was
implemented, such as those in the International Performance Measurement and Verification
Protocol (IPMVP).
Opportunity: Establish an Equipment Clearing House
As facilities expand and upgrade, previously used equipment is often no longer needed. In some
cases, this equipment is still functional and has years of useable life remaining. MWEA should
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consider creation of a clearinghouse for used equipment where municipalities can share, buy and
sell used water and wastewater equipment “as-is”. Providing such a platform would allow for:


The selling municipality to remove unneeded equipment from their site without having to
scrap it or send it to the landfill.



The selling municipality to obtain some income from the sale of that equipment.



The purchasing municipality to obtain needed equipment at an affordable price.



Potentially providing an option for selling municipalities to upgrade to improved
technology.

Potentially, this clearinghouse could also include a “wanted” section for municipalities to
indicate what equipment they are seeking.
Opportunity: Operational Efficiency Improvement
An important step in reducing energy consumption are through operational changes. A number
of tools are available from the EPA and DOE to help optimize existing processes and systems.
One tool that is available for optimizing wastewater treatment plants is the Composite Correction
Program (CCP), developed by the US EPA in 198463. The CCP involves an evaluation phase
and a performance improvement phase. The comprehensive performance evaluation (CPE)
examines four areas: operations, design, administration, and maintenance to identify factors that
limited performance and determine if improvements can be achieved without major capital
investment. The performance improvement phase is an approach that eliminates “factors” that
limit performance through a Comprehensive Technical Assistance (CTA) program.
The Ontario Clean Water Agency (OCWA) has established a Composite Correction Program
(CCP), for optimization of Sewage Treatment Plants, which is modeled after the CCP developed
by the US EPA.64
Using the Composite Correction Program is a fundamental part of optimizing total life-cycle
costs in delivering wastewater services. It supports long-term thinking that stretches
infrastructure spending, reduces operational costs, and improves product quality.
Likewise, DOE has a number of tools for optimizing pumping, variable speed drives, and
compressed air systems.
Opportunity: Technology Identification and Evaluation
Implementing new technology opens the door to other possibilities. Organizations that are
successful innovators often have processes to review new technologies, and conduct milestone
reviews during their projects to build quality and innovation in from the very beginning. Using a
disciplined approach, risks are identified early in the project, and steps taken that mitigate
negative impact.
Ideas to consider include:


Life cycle cost justification to factor the full cost and benefit of ownership.



University/Utility Partnerships, applying theory and research, validating innovative
technology
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Use WERFs Leaders Innovation Forum for Technology (LIFT) network as a resource.

The Leaders Innovation Forum for Technology (LIFT) is a multi-pronged initiative undertaken
by WE&RF and WEF to help bring new water technology to the field quickly and efficiently.65,
66
The LIFT MA toolbox outlines opportunities for WEF Member Associations (MAs) to connect
with LIFT and to help expedite new technology adoption in their region. The toolbox pairs with
MA leader training to help drive innovation in the water sector.

Figure 22: The Leaders Innovation Forum for Technology Evaluation Process
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Chapter 8: Recommendations
The following summarizes the steps, activities, and programs to facilitate the transformation of
Michigan’s wastewater industry to Water Resources Utilities of the Future.
MDEQ / MWEA Collaboration
The unique collaborative relationship between MDEQ and MWEA has led to the development of
the WRRF initiative. It should be recognized as a cornerstone in advancing important goals for
the future.
Today’s wastewater industry is the result of the renaissance that occurred with the development
and implementation of the Clean Water Program in the 1960’s and 1970’s. Under that program,
local municipalities and utilities relied on direction from the federal and/or state government to
tell them what to do. The conditions and atmosphere that led to the Clean Water Program no
longer exists. Instead of being regulatory driven, the WRRF transformation will be driven by
internal motivation. It makes sense for local utilities to implement a WRRF concept.
However, there will be the need for outreach and education to bring the WRRF concepts to local
municipal governments and to work with the state agencies to facilitate the regulatory changes
that will be required to address barriers and obstacles to progress.
There will be a need for champions to continue momentum that has been created to move this
initiative forward. Each municipality / utility does not need to establish its own program, and it
would make sense to have one state wide group to promote this.
It is logical that MWEA play a role in creating and possibly leading such an initiative.
Utility of the Future - Today
An effective tool for defining the WRRF vision is the application form used by the “Water
Resources Utility of the Future – Today” recognition program. Outreach should be conducted to
each wastewater treatment plant’s civil leaders and operators to inform them of the WRRF
initiative, the resources available on the Effective Utility Management web site, providing a copy
of the “Water Resources Utility of the Future – Today” application, and encouragement to adopt
those practices and policies, and finally to provide encouragement to submit the UOF Today
application.
Michigan Energy Policy
MDEQ and MWEA are encouraged to:
Meet with the Michigan Agency for Energy and the Michigan Public Service
Commission (MPSC) to discuss issues affecting on-site generation of power at the state’s
WRRFs.
2. To coordinate with legislators and other key stakeholders to ensure energy policy,
environmental regulations and regulated utility providers support the progress of
WRRF’s as key contributors to clean water and energy.
3. Collaborate to put into place a system for WRRFs to monitor and report daily energy
consumption. The report should include information on the current electric rate.
1.
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Education
Moving towards the concept of the WRRF will require acquiring additional skills and
capabilities to become “Operators of the Future.” This will require education and training in
many areas and levels, such as codigestion, power generation, and struvite recovery to name a
few.
This is a call to action for the state’s educational organizations and water sector professional
associations, including MWEA, to assess those needs, identify gaps in education, and create the
programs needed to fill those gaps. Examples include:


MWEA should reach out to interested parties, including those from the University of
Michigan, Michigan State University, and Michigan Tech, to enhance and expand its
existing training program.



MWEA should consider development of a utility management certification which
parallels the existing WRRT certification.



MWEA should leverage its relationship as a Member Association of the Water
Environment Federation to utilize the development of an “On Demand Wastewater
Library (OWWL), a compendium of 2-3 page documents for WRRF operators that focus
on the emerging needs of WRRF operators.

Outreach
Public engagement and education is critical to this initiative. More will be achieved if the public
is engaged as partners in the process of upgrading our systems. A strong public education and
engagement campaign is essential to the success of wastewater utilities in their transformation to
Water Resource Recovery Facilities. MWEA can play an important coordinating role in this
effort. Engagement by and financial support from MDEQ would further accelerate these efforts.
Efforts to recruit students and young professionals into the water sector should continue and
potentially be expanded. The current efforts by the MWEA should be built on to accomplish this
objective.
Recycling Metrics
The MDEQ WRD undertook to monitor and report on “recycling” metrics related to municipal
Water Resource Recovery Facilities. Implementation of recycling metrics at Michigan’s
wastewater facilities was the first step towards initiating the WRRF transformation. Resources
are needed to maintain and expand this initiative to include sustainability metrics, such as those
outlined in the state’s water strategy.
Solid Waste Recycling
Recognizing that there is a potential synergy between the WRRF and municipal solid waste
recycling efforts, MDEQ and MWEA are encouraged to establish a work group to explore the
pursuit of these synergies, provide funding of demonstration projects that will establish the
criteria for the proper handling and processing of organic fraction of municipal solid waste with
biosolids, and provide regulatory and policy assistance.
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State Wide Purchasing Programs
MWEA is encouraged to establish a purchasing program for replacement motors, pumps, and
blowers that have higher efficiency than existing equipment. The program would be, modeled
after the Michigan Municipal League (MML) program for municipal government that facilitates
purchase of office furniture and computers. These programs are especially important today as
treatment facilities operate with a very lean staff. Implementing this program will reduce the risk
associated with product or vendor selection.
State pre-qualified vendors for more uncommon, complicated solutions such as Energy Service
Company’s (ESCOs) for ESPC would also be established.
Innovative Technology
MDEQ should consider clarifying the process used to review new technologies.
MWEA should consider participation in the Leaders Innovation Forum for Technology (LIFT)
through the Member Association toolbox.
Anaerobic Digestion
At the present time, the use of anaerobic digestion is key to WRRFs becoming energy neutral;
creating opportunities for collaboration with solid waste recycling; and enabling nutrient
recovery.
MDEQ and MWEA should work together to inform State legislatures of the importance for
funding to assist utilities in construction or upgrades of anaerobic digestion, co-feed reception
and injection facilities, and biogas handling processes.
Operational Efficiency
MDEQ and MWEA should work together to identify and champion incentives for WRRFs to
review existing operating protocols and execute projects that increase their overall operational
efficiency. The recommendations should include the requirement for measurement &
verification of the results as part of the projects implementation.
Policy Incentives
MDEQ and MWEA should work together to inform state legislatures of the importance of create
incentives for private investment in energy efficiency and production at WRRFs.
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Appendix 2: Abbreviations
CCP

Composite Correction Program

LIFT

Leaders Innovation Forum for Technology

MDEQ

Michigan Department of Environmental Quality

MGD

Million Gallons per Day

MPSC

Michigan Public Service Commission

MWEA

Michigan Water Environment Association

NACWA

National Association of Clean Water Agencies

OCWA

Ontario Clean Water Agency

PPP

Public-Private Partnerships

P3

Public-Private Partnerships

UBN

Utility Branding Network

UOTF

Water Resources Utility of the Future [Note to reader: this abbreviation is
consistent with NACWA’s abbreviation of the phrase]

US EPA

United States Environmental Protection Agency

WEF

Water Environment Federation

WERF

Water Environment Research Foundation

WE&RF

Water Environment & Reuse Foundation

WRD

Water Resources Division

WRRF

Water Resource Recovery Facility

WWTP

Wastewater Treatment Plant
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Appendix 3: Commentary on 10 States Standards67
Discussions in the Technology Focus Group indicated that gaining approval of new technologies
or solutions, not covered in 10 States Standards, was overwhelming. Examples of the roadblocks
to implementing innovative technologies cited during the Water Resource Recovery Leadership
Summit were:


Regulations, specifically 10 States Standards, do not address innovative technologies or
require over-design. Both add to cost.



Risks of Implementation, i.e. “it may not work” and related financial consequences.



Performance guarantees, reliability.



Failure of compliance, resulting in enforcement actions.

Conversations with regulators indicate an equally challenging task of regulating new
technologies that have not been previously approved or implemented.
At the same time, many engineers are satisfied with using established approaches that are well
known in order to follow company policy, stay within limited budgets, or personal preference to
avoid risk.
The Regulatory Focus Group received comments requesting allowance for flexible application of
10 States Standards for advanced technologies associated with resource recovery and flexibility
with wet-weather design criteria.


Regarding the request for flexible application of 10 States Standards for advanced
technologies: While 10 States Standards has comprehensive design criteria primarily for
conventional wastewater design processes and equipment, MDEQ recognizes that lack of
criteria for a particular unit process or equipment, including new processes, does not
suggest it should not be used. In fact, Section 53.2 of 10 States Standards has
recommendations for how new processes are to be evaluated by the reviewing authority.
Within Michigan, the MDEQ District Engineers are the initial reviewers of new
technology. While the process is informal, the District Engineers meet as a committee,
reviewing new processes or technologies on a case-by-case basis.



Regarding the request for flexibility with wet-weather design criteria: Wet-weather
design criteria in Michigan are driven by the MDEQ SSO and CSO policies, along with
other federal and state requirements. Again, innovative designs have been proposed and
approved, including CSO treatment shafts in Dearborn, CSO screening and disinfection
facilities in Detroit, and SSO relief sewer/storage designs.

Regulatory Background
Public Act 451 of 1994 was created to protect the environment and natural resources of the state
and its purpose is to: 1) codify, revise, consolidate, and classify laws relating to the environment
and natural resources of the state; and 2) to regulate the discharge of certain substances into the
environment …”68
Part 41 of PA 451 presents the requirements for Sewerage Systems.69 Part 41 R 299.2933, Rule
33, requires that “Before the construction or alteration of a sewerage system or portions thereof,
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plans and specifications shall be submitted to the department for review and issuance of a
construction permit.”
Rule 38 (1) of Part 41 states , in part, that “…In making its review, the department shall consider
design criteria as set forth in recommended standards for sewage works [10 States Standards]
and shall be assured that the sewerage system or portion thereof is so designed so as to protect
the public health and prevent unlawful pollution.” Similar requirements exist for preparation and
review of Engineering Reports, basis of design, and Plans and Specifications.
The Water Resources Division (WRD) is charged with administering the Public Sewerage
System program governed under Part 41.70
The MDEQ has established a process “to ensure that sewerage systems governed under Part 41
are continually operated and maintained to avoid the unauthorized discharge of raw or
untreated sewage into the waters of the state; and to ensure that sewage is not potentially
prejudicial to the public health.”
The process requires submittal of a Part 41 Permit Application for the construction, alteration,
addition, or improvement of the wastewater system.71
Unlike some other states, wastewater facilities design standards are not codified into Michigan
Law, providing flexibility in the application of the 10 States Standards.
The reference titled “Recommended Standards for Wastewater Facilities”,72 otherwise known as
the “10 States Standards”, was reviewed for additional insights. Key points include:


10 States Standards was prepared by The Great Lakes-Upper Mississippi River Board of
State and Provincial Public Health and Environmental Managers (GLUMRB).



1950 – A Water Supply Committee was created consisting of one associate from each
state represented on the Board. A representative from the province of Ontario was added
in 1978.



Included are Policy Statements, Interim Standards, and Recommended Standards.



The 10 States Standards are intended to “serve as a guide in the design and preparation
of plans and specifications for public wastewater systems, to suggest limiting values for
items upon which an evaluation of such plans and specifications may be made by the
reviewing authority, and to establish, as far as practicable, uniformity of practice.”



10 States Standards states that it is not possible to cover recently developed processes and
equipment in the publication and that the policy is to encourage, rather than obstruct, the
development of new processes and equipment.

While not part of the formal 10 States Standards document, The GREAT LAKES – UPPER
MISSISSIPPI RIVER BOARD (GLUMRB) web site8 states that “It is not possible to cover
recently developed processes and equipment in a publication of this type. However, the policy is
to encourage, rather than obstruct, the development of new processes and equipment. Recent

8

(http://10statesstandards.com/)
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developments may be acceptable to individual states if they meet at least one of the following
conditions:”
1. Have been thoroughly tested in full-scale comparable installations under competent
supervision.
2. Have been thoroughly tested as a pilot plant operated for a sufficient time to indicate
satisfactory performance.
3. A performance bond or other acceptable arrangement has been made so the owners or
official custodians are adequately protected financially or otherwise in case of failure of
the process or equipment.
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