Decarbonize
and Thrive:

the crucial case for decarbonizing

water and wastewater
By: Matt Jensen and Rob Sowby

Municipalities across the United States continue to focus on ambitious climate

goals for economic growth, energy independence, and environmental health within
their communities. Although a municipality’s decarbonization initiatives depend on
collaboration among various departments and team members, water and wastewater
treatment facilities are often overlooked, despite their significant potential to support
low-cost and climate-resilient solutions.

Municipal water and wastewater treatment
facilities in the U.S. spend as much as 40 percent
of their operating budgets on energy, and across
the US, their energy use accounts for three to
four percent of total US electric energy use. The :
associated scope 2 emissions (indirect greenhouse l"
gas emissions from purchased electricity, heat, and

cooling) are equally significant. These facilities are \
responsible for approximately 44 million metric
tons of greenhouse gas emissions each year or the
equivalent emissions from more than nine million
gasoline-powered passenger vehicles.

In short, municipalities successfully decarbonizing
rests on the ability of their water and wastewater
treatment facilities to achieve deep, lasting,
energy-use reduction and demand management
processes. But it's no easy feat. Successful energy
management and carbon reduction within these facilities requires a holistic approach
that goes beyond merely constructing a sustainably designed administration building or
retrofitting a solar-covered parking area.

It takes collaboration and trust. What our team has found through working with over
150 water and wastewater treatment facilities across the country is that it takes actively
engaging operators, superintendents, and public works directors in energy management
activities that are specifically aligned with their unique operational realities.
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Decarbonization is often viewed as a technology challenge, but in our experience, it is

a technology and a people challenge. Maximizing impact requires addressing both, and
understanding energy intensity metrics can be a key opportunity for plants to reduce
their operating costs and simultaneously provide a cost-effective strategy for cities to
make progress toward their climate commitments. This article will outline two real-world
scenarios of cities who were able to do just that.

San Antonio Water System Embraces
Operational Energy Strategy

For most public water systems, the two largest operating expenses are people and
energy. For the San Antonio Water System (SAWS), with 1,900 employees, supplying 90
billion gallons of water to 2 million people requires 500 million kilowatt-hours (kWh) per
year and costs $47 million per year—and rising—in power bills.

Despite the cost, energy was historically rarely considered in the operational decision-
making process. For SAWS to reduce its utility expenses and support the City of San
Antonio's climate action goals, that needed to change. The City of San Antonio has

a Climate Action and Adaption Plan, which set a goal for the city to achieve carbon
neutrality by 2050. In San Antonio, energy use is responsible for 48 percent of the city's
greenhouse gas emissions, and SAWS is the local electric utility's largest energy user.

In a mega-organization like SAWS, change takes time and expertise. In 2019, SAWS hired
a new energy manager to help. Recognizing the need for further support, in 2021, SAWS
began a strategic energy management (SEM) engagement with consultants Cascade
Energy and Hansen, Allen & Luce under the consultants’ partnership, Aquafficiency.

The Aquafficiency team met with SAWS executives early in the process to discuss system
challenges, energy training needs, and key personnel to involve. The consultants led a
series of training workshops where water and wastewater operators, engineers, and
managers learned about energy management practices. Throughout the training, SAWS
leaders emphasized creating a decision-making process for better operations, asking,
“What's the energy impact?” when considering how things ought to run.

SAWS created five energy teams across its water and wastewater system who
participated in energy efficiency “treasure hunts,” visiting water treatment plants,
wells, distribution facilities, and wastewater plants to identify inefficiencies and discuss
opportunities. The treasure hunts uncovered over 100 potential energy efficiency
projects, which were sorted into a prioritized list. The most viable ones represent $6
million in avoided energy costs or 13 percent of the current expense. All the decision-
makers were present for the treasure hunts, and a discussion about energy strategy
helped develop trust among typically siloed departments.
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In 2023, SAWS wrote and adopted its first ever Energy Strategy Master Plan (ESMP),
which established the goal of reducing SAWS' energy intensity (kWh/unit) by 10 percent
by 2028, The reduction in energy intensity represents approximately 25,000 metric

tons of avoided carbon dioxide equivalent emissions per year, the equivalent of taking
about 5,800 passenger vehicles off the road for a year. In 2024, the ESMP was formally
adopted by SAWS' executive team and board, codifying the impact and importance of
energy management to SAWS' operations for its effect on SAWS' financial operations and
contributions to the City of San Antonio’s climate goals.

Optimizing water and wastewater treatment is one technical subject of
SAWS' energy management strategy. Staff training on energy issues is
building capacity for the future. (Photo courtesy of SAWS)

Energy-Saving Actions
The new perspective of energy management embraced by so many employees led to
many worthwhile ideas at SAWS. Here are just a few of the primary achievements:

| SAWS operates an aquifer storage and recovery (ASR) project with 30 wells that can
both recharge and recover water, but SAWS didn't have an organized strategy for
which ones to use or when. Today, SAWS only uses a few at a time and prioritizes
the most efficient ones. They also shifted behavior after an analysis suggested it's
beneficial to recover larger water volumes at once.
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<) 2.SAWS' hydraulic model—a computer simulation of the water system—has been
an important tool throughout. In partnership with the Aquafficiency team, SAWS
updated the model for seasonal scenarios, water contracts, and new facilities;
continues to train its own modeling team; and uses its hydraulic model for energy
analysis as well as capital planning, development review, and water quality.

;{f Water security has been a concern for SAWS. Historically, the water system drew

~nearly all its water from the Edwards Aquifer. As demands on the aquifer have
increased and droughts have become more common, SAWS was determined to
reduce its dependence on Edwards. Over the past two decades SAWS has made
significant investments to secure additional water sources. Each of the now 13
water sources has a different energy intensity to produce and deliver water.
SAWS reviewed energy and billing data to characterize the energy impacts of these
water sources so that energy could be factored into its complex water-sourcing
decision process.

/1 In the water distribution system, crews found a few valves that had been left shut

' after repairs years ago, constricting network flows and making pumps work harder.
The discovery—and the energy implications—justified additional modeling and
searching until dozens more closed valves were found and fixed. The reduced

head is estimated to save $300,000 per year in pumping costs, saving over 5

million kWh of energy in the process. Improved energy efficiency is also often mare
operationally sound.

SAWS crews found and opened dozens of accidentally closed valves that had been
constricting water flow in the distribution system. The change is reducing friction and
saving energy. (Photo courtesy of SAWS) '
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Breaking Barriers

Change takes time and expertise, but also persistence. Early on there were conflicting
views about energy: energy vs. water quality, energy vs. permit compliance, energy vs.
service pressure. As the training and the rest of the engagement unfolded, participants
came to see energy management as an important part of water system operations: a
resource that can work with, rather than against, other goals.

Even so, breaking old habits was tough. With millions of people depending on them
every day, water operators were rightly cautious about changing how the system
operated. The goal was not to complicate system operations but to enhance them.
With the training complete, SAWS needed to entrust operators to think through the
energy implications and empower them to make better decisions rather than go with
the old ways.

For that to succeed, operators needed management support and psychological safety
for any energy-motivated action that might backfire. Their supervisors provided that,
and operators went to work on their energy assignments. When they asked themselves,
“What's the worst that could happen?” the teams found that their system had sufficient
redundancy to avoid anything catastrophic from happening because of an energy
adjustment. Nothing backfired. It only got better.

As momentum built, internal peer pressure became a powerful motivator. An
underperforming team at one SAWS facility felt compelled to re-engage in energy efforts
when they saw another team cutting back kilowatt-hours or checking items off their
treasure hunt to-do list. In this way, a large organization with some friendly internal
competition has its advantages.

The initial engagement lasted two and a half years and many efforts continue today,

so people and performance had to stay aligned throughout. It's easy to be pumped up
immediately after a team meeting, but after a couple of weeks pass and other priorities
arise, energy tasks are quickly forgotten. But the sooner those tasks are implemented,
the longer the savings can accrue. Re-engaging the right people, over and over again,
was critical. “Follow up, follow up, follow up,” said one participant.

Anytime a weighty operational decision had to be elevated up the chain of command,
the proposal had to be supported by evidence—and so did the rebuttal. Analysts had to
keep showing hard data to back up correct decisions about why this valve should stay
open or why that pump should stay off. Often there were reasons besides energy to do
things one way or another, but the reasons had to be deliberate. No more “This is the
way we've always done it.”
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The Future

The SEM engagement focused on low-cost operational adjustments to achieve energy
savings. Results are still forthcoming, but the trend is positive. As of early 2025, SAWS
has reduced peak demand by nearly 10 MW during demand response events and saves
over 10 million kWh annually. Today, SAWS is positioning itself for high-cost capital
projects such as enhanced automation controls, facility upgrades, and renewable energy
to further advance its long-term energy strategy.

Clifton Water District Permanently
Shifts Peak Load

In 2023, the Clifton Water District joined an SEM program sponsored by their power
utility and led by Cascade. The main focus of the program, as with SAWS, is to identify
low- and no-cost energy efficiency projects to reduce Clifton’s operational costs and
achieve verifiable energy savings for the utility. This utility program goes one step
further, though. Through the long-term SEM engagement, Cascade and the power utility
were able to build a deep technical relationship and trust with the participants, including
Clifton, which allowed them to influence demand management and load-shifting
opportunities as well. Not only that, but the program allowed Clifton to earn incentives
for projects that shifted load outside of the power utility’s peak hours.

The grid is constrained from 2pm to 7pm on summer weekdays, and the SEM program
turned into a critical tool in influencing permanent demand curtailment. Cascade used
its technical expertise and conversations with Clifton about their operations to identify
peak-load-shifting opportunities and then leveraged incentives and education on the
electric rate structure to encourage participation.

Before they enrolled in the SEM program, Clifton staff used their reverse osmosis (RO)
equipment as needed, not considering any specific time of use. After they learned about
their billing structure details, cost savings, and available incentives from pursuing a peak
load shifting project, they trained operators and ultimately included in their standard
operating procedures that the RO system should not be run during the peak demand
window. Through this project, they achieved 96 kW in demand savings, which led to an
18 percent reduction in their energy costs, including incentives.

“I can't say enough about all the support Cascade has offered us
during this process, and | also can’t say enough about how it's
made us work better as a team. It brought everybody in on a
process that's normally a duty | handle, and it made it more
of a team effort.”

said Isaac Brown, water treatment plant supervisor at Clifton Water District.
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The energy efficiency projects have a direct impact on Clifton’s scope 2 emissions, and
their demand-shifting project has important carbon implications as well. During the
power utility's peak period each summer, demand eclipses what is available through
renewable energy generation. Additionally, peak demand does not align with the times
of day when the utility’s solar and wind power are highest. As demand rises above

what can be met through renewables, the utility leans more heavily on fossil-fuel based
power, which means customers’ energy use during the peak time doesn't just cost more
— it emits more too.

If the utility were to increase its
i e, A renewable generation capacity, at

most times during the day, it would
have excess power and no way to
reliably sell that excess. Through
peak-load-shifting projects, power
utilities can shift demand to times
during the day when they can
offer reliable, carbon-free power
ol o o without new renewable energy
TR S e s generation. They can achieve the
same outcome as battery storage
but at a fraction of the cost.
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—— CONCLUSION
By equipping municipal water and wastewater systems with a clear understanding
of the energy intensity associated with their operations, we can enable them to
transition to more efficient, lower-cost, and lower-carbon production methods
without negatively impacting water quality or other compliance priorities.

Additionally, when water and wastewater systems reduce their energy costs, they
can maintain customer rates and help alleviate the cost burden of these resources
for economically vulnerable customers. Through focusing on low- or no-cost changes
that also have significant decarbonization impacts for their operations and their
communities, these facilities can play an important role in cities around the country
making real progress against their climate goals.
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