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Welcome & Opening

Remarks

Bevin Buchheister, Senior Policy Analyst, National Governors
Association

Chuck Podolak, Natural Resources Policy Advisor, Office of Arizona
Governor Doug Ducey

Megan Levy, Local Energy Programs Manager & Energy Assurance
Coordinator, Wisconsin Office of Energy Innovation




Water Energy Nexus Learning Lab Agenda

Day 1 - Tuesday

Day 2 - Wednesday

Day 3 - Thursday (Optional)

12:00-12:30 pm

Virtual Site Visit
—91st Ave
WWTP

12:30-1:30 pm

Facilitated State
Team Time and
Action Planning

1:30-2:00 pm

State Final
Report Out

12:00- Welcome 2:20-2:40 | Wisconsin
12:15 pm pm Benchmarking
(ET) Energy
Performance
12:15 - State Participant 2:40-3:15 | State Team
12:40 pm Introductions pm Time
12:40-1:05 | The Big Picture: 3:15-3:30 | Break
pm Nationwide Drivers pm
and Strategies for
Water-Energy Savings
1:05-1:30 State Integrated 3:30-4:00 | State and
pm Water & Energy pm Partner Best
Planning Practices for
Education &
Outreach
1:30-2:00 Break 4:00-4:15 | Report Out and
pm Conclude Day 1
2:00-2:20 Wisconsin Focus on

pm

Energy Program

12:00-12:30 Data Use and

pm Benchmarking for
Energy and Water
Efficiencies

12:30-1:15 Cross Sector Savings
Opportunities at
Water and Power
Utilities

1:15-2:00 pm Agricultural Sector
Water Use Efficiency

2:00-2:30 pm Break

2:30-3:15 pm Funding & Financing

3:15-4:00 pm State Team Time

4:00-4:20 pm Report Out and

Conclude Day 2

GOVERNORS




NGA==>

NATIONAL GOVERNORS ASSOCIATION

States Participant

Introductions

Bevin Buchheister, Senior Policy Analyst, National Governors Association




State Introductions

* For state attendees, in 5 minutes or less, please introduce
your state team and briefly describe your governor’s energy

and water policy priorities and your state team’s goals for
this Learning Lab.

e Guidance: Please remember to unmute yourself. I'll ask for introductions
In alphabetical order by state based on the participant’s list.
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The Big Picture: Nationwide
Drivers and Strategies for

Water-Energy Savings

Vincent C. Tidwell, PhD, Principle Member of the Technical Staff, Sandia
National Laboratories




The Big Picture: Nationwide
Drivers and Strategies for
Water-Energy Savings

Vincent Tidwell
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Water for Energy

2015 WATER WITHDRAWALS

Public
12%

Domestic
1%

Thermoelectric
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Irrigation
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Source: USGS 2018

322 BGD Total Withdrawals
~7-8 BGD Total Consumption
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Energy for Water

Water Sector
Consumes 4-8%
of Total U.S.
Energy
Production

Energy Consumption by County
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or Electric Power




Current Impacts

Climate Extremes Impact Power Production
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Home Idaho Places Moratorium on Coal-

Fired Power Plants
May 24, 2006

Idaho has established a two-year jum on the of most types
of coal-fired power plants. Idaho is the only Western state currently without
any coal-fired power plants. The moratorium does not prohibit construction of
all coal hmdylan&bm\uﬂmkgsud:mmmouunhkah atlesst forthe
Dext two years or until the Idaho mlamn through thedaho

i Yoaliihagy: el

THE VALLEY

£

on Energy, Envirg
compesbansios it S sl

s inspired in part by a controversial plan by California-based
to build 2 600 mega-watt plant in Jerome County,

el 5 i G B, Following the Senate’s passage of

401.334.9555
Sempra announced that it would end efforts to construct the Jerome

2 : ecect and a sllar projet i northern Nevada. Crag D. Rose,
f , Home News Obituaries Opinion Sports Living E Stiff Oppe  San Diego Union Tribune

(Oarch. ,2006). 10 ltter 0 Kaho Governor Ltmplhnmr. Sempra stated
6/20/2019 that it withdrew from the Idaho project because it was focusing on its natural

gas related business. Id. Sempra plans on seeking buyers for the development
work it has already done at the sites. /d.

b

Introduced by House Speaker Bruce Newcomb (R), H. 791 was passed by the
Idaho House on. 6544 vote on March 21, 2006, and by the Senate ona 30°5
voto eght days later. Rebocca Meany, nt Moratorium B

ernor’s Desk, Idaho Mountain Express (March 31, 2006), The Idsho
llp.dalurr fo\md that it was “in the public interest to adopt an integrated
energy plan ... that provides for the states’ power generation needs and protects
the health and safety of the citizens of Idaho.” H. 791. The Legislature also
found that “certain coal fired power plants may have a significant negative
impact upon the health, safety and welfare of the population, the quality and
financial security of existing business.... and th
quality and natural resources of [the] state.” Id.

The decision came after just a few hours of public debate duriny H. 791 amends the Idaho Environmental Protection and Health Act, Idaho
members of the state board expressed doubt about the state's n Code Ann. § 39-101, e seq. Under the P amended, municipalities,

State denies permit to
Burrillville power plant

BURRILLVILLE - In a gripping decision that followed several
debate, the state Energy Facility Siting Board today denied an a
Chicago-based Invenergy to build an oil-and-gas-burning powe
Wallum Lake Road.

. tias and tha Idaha Jd Ohsalitn: Jhibitad
energy produced by the plant, a key argument made by representatives of the
company.
Tha dacicinan wae a vietaru for concervationicte and laeal rasidante many of
AP NEWS

Top Stories  Topics Video Listen

Company’s bid to use groundwater for nuclear plant denied

lovember 12, 2019

PHOENIX (AP) — Arizona water regulators have rejected an application by an electr
nuclear power plant west of Phoenix because the water is being used by nearby resid

rtment of Water Resources denied the request from Arizona Pu {mt g g

The state
Mort s e

Buckeye aren and study it as an alternative to expensive reclaimed water beeause it is

Monday.

[The permit requires water has no other beneficial use, state department officials said
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Intensifying Drought -y

Climate-Water Impacts Without

Power Supply Systems Context: ° Power generatlon at r|Sk from

Adjusted Available Capacity (AAC)
drought.

* Elevated water temperatures
can necessitate plants to limit
their generation.

Current
Climate

* Shown is the potential impact

on current generation
capacity:

Future
Climate

o Under current climate, and

o Under future climate
conditions.

Capacity (MW)

O >1,000
O 500 - 1,000 State
O 100 -=500 — | nterconnect

o <100 [l NERCRegion Source: Miara et al. 2017




Reduced Water Use Ly

Systems are Moving to Less Water Intensive Forms of Generation

Current generation relies on New capacity favors low-
high-water use technology: water use technology:
¢ Coal * Natural gas combined cycle
*  Gas-Steam * Wind
*  Nuclear * Solar PV
once-through cooling pond recirculating dry-cooled
| 1
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Ranges reflect minimum and maximum water-use values.



Reduced Withdrawals

Systems are Moving to Less Water Intensive Forms of Cooling

More i= I

Official Publication of: E g:lplsigﬁggum ELECTRIC @Pow © Checkoutthenew
myPOWER section of

POWER

Business & Technology for the Global Generation Industry Since 1882

§ ourwebsite. It's for
) content you control.

Show me more @

Home | Coal / EPATssues Final Cooling Water Intake 3/GG___"

EPA Issues Final Cooling Water Intake
316(b) Rule

05/19/2014 | Sonal Patel

Save to myPOWER

PRINT MODE : OFF
PAGES: 1 2

Afinal rule released by the Environmental Protection Agency (EPA) today will affect cooling
water intake structures at 544 U.S. power plants and provide those plants with lower-cost
compliance options than previously proposed to reduce fish impingement and entrainment.

The final rule issued under Section 316(b) of the Clean Water Act applies to facilities that each
withdraw at least two million gallons per day of cooling water from waters of the U.S. The na-
tional requirements, which will be implemented through National Pollutant Discharge Elimina-
tion System (NPDES) permits, "puts implementation analysis in the hands of the permit writ-
ers so requirements can be tailored to the particular facility,” the EPA said today.

High Water Withdrawal
Low Water Consumption

Steam

Increased River

Condenser Evaporation

Condensate <——

~300 gal/MWh
20,000-50,000

gal/MWh River—s

Open-loop “once-through” cooling cycle

Low Water Withdrawal
High Water Consumption

~480 gal/MWh

I

Water

Vapor
Steam
Cooling
Tower
Condensate
Pump
Freshwater Blowdown
Supply

500-600 gal/MWh

Closed-loop cooling cycle
Source: EPRI 2002



Integrated Planning

The North American Electric
Reliability Corporation Regions

R WeSTERN

GOVERNORS'
Ll ASSOCIATION
of 19 State

Serving the Governors of 1t tes and 3 US-Flag Pacific Isla

&’ Western States Water Council

Analysis platform
included:

* Hydrologic modeling,

* (Capacity expansion
modeling, and
* Production Cost Modeling

* Integrated climate into WECC's capacity
expansion planning exercise

* Explored how water extremes influence planning
decisions

Climate (4 GCMs)

Heating & Cooling
Degree Days: Impact on
Load and Transmission

Degree Days: Impact on
Load and Transmission

ReEDS WM/WBM-TP2M T vy PLEXOS
i e System
Climate-Water — =l Impacts on -'-4 ] e
Impacts on Water | - | Electricity Capacity, o “a-DVy Reliability,
Availability Hydropower and o8| Cost and
b Transmission f Emissions

Capacity Expansion
Projections

Energy Futures (4 Scenarios)




Climate Impact on Planning
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Implications for System Reliability and Cost
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uncertainty.

* Considerable adaptive
capacity available in the grid.

Tidwell et al 2020



Climate Impact on Planning

Implications for Future Water Use
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Integrated Plant-Level Planning WY

Techno-economic assessment of water

options for the Palo Verde Nuclear Power There are many dimensions
Plant, Phoenix, AZ

to a power plant’s water
footprint:

* Water supply reliability and
cost.

* Variable/changing chemistry
of water supply.

e Changing cost of cooling and
water treatment technology.

* Wastewater management
options and costs.

AR
PN

Source: Middleton and Brady 2020



Integrated Plant-Level Planning WY,

Interactive Decision Platform to Support Presents tradeoffs in plant
Water Planning economics due to:

|
S o ot o tacore * Alternative cooling technologies,

Capital Expenses for Infrastructure :I Capital

O&M Costs LCOW,, | 5 0&M

Supplemental Treatment Cost fieanydeatmentin Treatment Cost

Water Source Cost Data ($/AF) [ ]

Water usage and treatment,

Water Chemistry — [Xs], [Xs;, ... [Xsu] _
Base Model Inputs e Water disposal options, and

_

Atmospheric: T-DB(;gy.ng (M+SD), RHsov.n (M+SD) - °F
AtmosphericScaling Factor: (+/- °F/Yr) Model Output ° n u e n Wa e r C e is r
SROG Effluent Contract Cost Data ($/AF)* I | t t h I I I t y
SROG Effluent Baseline Chemistry — [Xs,], [Xsa], o [Xsp] Total Annual Cooling Water Cost ($/MWhr) vy Yy
SROG Effluent Chemistry Component Scaling Factors Total Annual Generation (MWhr) Yy
Tolleson Effluent Contract Cost Data ($/AF) Total Annual Revenue ($) Yyt
Tolleson Effluent Flow Rate ($/AF) Averaged lifetime LCOW
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1. Effluent cost data to include annual non-usage penalty

PALO VERDE GENERATING STATION COMPREHENSIVE WATER CYCLE MODEL

PRCIECT DESCRIPTION LUSER MANUAL OPTIMIZATION




e ‘ Water for Oil and
Gas Production




Current Impacts Ly

Disruptions Caused by Drought
Water extremes . and Storm Damage
impact oil and gas HL
production:

*  Water policy,
* Water cost.

Money Companies Markets Tech Media

Drought strains U.S.
oil production

By Steve Hargreaves @CNNMoney July 31, 2012: 4:55 AM ET

L5 AN

2011 DrOUght Source: DOE 2013
Impacts Rig Count

1.00

Sample Average

0.75

Excavators prepare water for the oil industry in Kansas. The drought is restricting water available
for fracking, which could harm U.S. oil production.

0.50

0.25

D2 Severe Drought

Mean Wells Drilled per County-Week

0.00

0 20 40 60 80 100
Source: US Drought Monitor. Source: Stevens and Torell 2018 Drought Intensity



Intensifying Demands

Projected Increases in Production

U.S. crude oil production in the AEO2019 Reference case (2000-2050)
million barrels per day

2018
16 - T
history | projections

|
14 ? i,
12 !
10 Permian
8

1

1
4
2 nontight oil
0 =
2000 2010 2020 2030 2040 2050 Cla

Legend
- Fresh water

- Produced water

W Treated produced water

Source: Zemlick et al. 2018

Much of Production in Water-

Shale plays Basins
I current plays * Mixed shae &
¥ Prospective plays z";ﬂz“ A
** Moedshala
Stacked plays fmestone pay
e Shallowest' youngest " Mixad shals &
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Water choices are complicated:
* Alternative water sources,

* Water disposal options,

Intensity of production, and
Produced water use options.



Produced Water Solutions -y

Fit-for-use treatment:
Reclaiming well pads

Source: American Oil and Gas Reporter 2020

25BG of water used in unconventional oil
production each year

Over one trillion gallons of produced water
generated in 2012

$40B in annual disposal costs

Source: Dwyer and McDonald 2016



Energy for Water
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Existing and Proposed Western Water Supply Projects

Intensifying Demands

Projected Change in Energy Demand
for Water Services 2015-2030

—p Existing Projects P
—p Proposed Projects

p GDP
— L Sps
Siifnal ‘ SJ-Chama
° | |
Carlsbad ' ‘
Desal. ¢ CAP ‘ |
YDP |

Energy Use (MWhlyr)
Total Change Low

I <-100.000

[ -100,000 - (-25.000)
[ -25.000 - (-1.000)

Source: Western Resource Advocates 2010

Source: detoxifynow.com
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Power Requirements For Treatment

[ 10.000 - 25,000
[ 25.000 - 50.000
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I 100,000 - 500,000
I > 500,000
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7-13% increase projected over 15 yrs.

Source: Tidwell and Moreland 2020
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Projected Water Use of Non-traditional Water
(Billion Gallons per Day)
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Today The Future
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Conventional
| Treatment

Brackish Brackish Sea Water
NF RO RO

0
1990 2000 2010 2020

Year EPA 2004, Mickley 2003

Modified from Water Reuse 2007,

Source: Einfeld 2007



Advanced Treatment Technologi

Treatment Paradigm

SOURCE WATERS

Agricultural
Return Flows

Brackish Produced

Seawater  Groundwater Water

Municipal &
Industrial
Wastewaler
Effluents
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Interface chemistry
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» Water
L} Contaminants
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Thermoelectric

[ Municipal Supply Manufacturing Cooling
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Source: Sandia 2019

Goal 1:
Desalination
Goal 2: Produced
Water

Goal 3: Cooling
Water

Goal 4: Energy
Recovery

Goal 5: Modular
Systems



Resource Recovery

Water Resource Recovery Facility of the Future
Energy Positive and Beyond: The Vision for Transforming Wastewater Treatment

Energy Efficiency and Resource Recovery
Facilities will use energy-efficient operations to recover water, energy,
and nutrients as well as to produce clean water and other products.

. (((( ))))

Integrated Production
Facilities will produce clean water, energy, other water
grades, and a slate of products for industry, agriculture, etc.

\/
\ | \ .
B © V= X >
Lt Healthy
Clean Drinking Other Water —
! Water Grades Squsltl::Acs Fuels Electricity Chemicals Fertilizer

Smart Systems

Sensors, software, and advanced Outcomes
devices monitor volume and content « Healthy environment
of incoming streams, inform plant

operations, track performance, and * Renewable energy supply
verify output safety and quality. « Reduced carbon emissions

* Economic growth

« Vibrant and green communities

[ §
() ﬁ 1" = | l@% @o‘&‘ m /ﬂ«\‘

Residential Commercial Power Plants Transportation Industrial Agricultural

Engaged & Informed Communities
Officials, industry, and the public will manage demand and waste better, support resource
recovery goals, and contribute to integrated solutions for water, energy, and food supply.

Source: DOE 2015

Biogas Potential

~ DOE Water
N .
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[125,000- 50,000
[ 50,000 100,000
[ 100,000 - 500,000
I 500,000 - 1,000,000
1,000,000 - 1,500,000 N
i - 44

Source: Tidwell and Moreland 2020

« S2 billion of electricity each year.

« $200 billion in future capital investment.

*  Wastewater treatment plants can account for a
third or more of municipal energy bills.

* Recoverable resources include:

* Energy,
*  Nutrients for fertilizer, and
* Clean water.



Key Points ey

|. Energy-Water-Climate issues are affecting
energy and water production today.

2. Without attention these issues will intensify.

3. Changes in the energy and water sectors are
mitigating some climate vulnerabilities.

4. Options are available to adapt to a changing
and uncertain future.



£~ B¢ % | @ sandia National Laborateri.. * |

Sandia.gov Home

Vincent Tidwell

Sandia National Laboratories
vctidwe@sandia.gov
(505)844-6025
http://water.sandia.gov

Sandia
National
Laboratories

Energy and Climate

RENEWABLE SYSTEMS

CLIMATE/ENVIRONMENT ENERGY INFRASTRUCTURE ENERGY RESEARCH ABOUT EC

Energy and Climate = Climate/Environment =Water Security Program =Energy and Water in the Western and Texas Interconnects

Energy and Water in the Western and Texas Interconnects

i = .
OLETID

Water Scarcity Impacts Energy Production

In the United States the energy seclor accounts for approximately 41% of daily fresh water withdrawals
and 49% of total overall daily water withdrawals for the following energy-related uses:

WATER SECURITY
PROGRAM

Wiater Infrastructure Security
Water, Energy, and Natural Resource
ystems

= Hydroelectric power generation
= Thermoelectric power plant cooling and air emissions control
= Energy-resource extraction, refining, and processing

&

n the Western and

Energy and Wi
Texas Intercon:

» Energy and Water Data Portal
, Electric Power Generation and Water
e Data

» Water Availal , Cost, and Use

ENERGY-WATER DATA
The Energy Information Administration projects the U.S. population will grow by T0 million people PORTAL

between 2005 and 2030, increasing electric power demand by 50 percent and transportation fuel
demand by 30 percent. This will require more water. Unfortunately, this growth in water demand is

occurring at a time when the nation’s fresh water supplies are seeing increasing stress from: A

= Limitations of surface-water storage capacity
u Increasing depletion and degradation of ground water supplies
u Increasing demands for the use of surface water for in-stream ecological and environmental uses

= Uncertainty about the impact of climate variability on future water fresh surface and ground water
resources

EER ] wree] [Pk

Tagged with: Air Emicsions Control = ARRA « Climate = Ciimste Variabilty « Energy « Encrgy Resource Extraction « Energy Water

‘

Nexus - ERCOT - Groung plies - Hydroelectric

Recovery Act~ - Consumpiive Use « ic Powsr - Water« i Water

Demand - water scareity - Water Valustion - Watershad Model - Westem and Texss Interconnscts - Westem United States

Last Updated: August 7, 2014 Go To ToP »

Exceptional service in the national interest

 EC Highlights EC Top Publications Related Topics Connect
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State Integrated Water &

Energy Planning

Carol Ward, Dexuty Assistant Director, Water Planning and Permitting,
rizona Department of Water Resources




Governor’s Water Augmentation, Innovation

and Conservation Council
National Governor’s Association

Carol M. Ward, Deputy Assistant Director

Arizona Department of Water Resources

September 1, 2020




SECURING ARIZONA'S

WATER FUTURE

“We aren’t going to wait 40 years to begin the process for Arizona’s
next big step to secure our water future. We’re going to continue
building upon the great work we have done this year, so Arizona
remains a leader in water management and conservation.”

S———

——
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- Governor Doug Ducey ~+ = = =




Structure & Function

L S—

* 43 individuals from across the state, appointed by the Governor
* Chaired by the Director of the Arizona Department of Water Resources
* May form committees — open to public

« Committees work to identify and discuss issues and develop, evaluate, and
prioritize recommendations for the Council to consider

* Staffing and technical support provided by ADWR

* Meets quarterly



Council Members

Governor’s Water Augmentation, Innovation & Conservation Council Current Members

Thomas Buschatzke (Chair)

Basilio Aja Glenn Hamer Maria Dadgar Spencer Kamps
Chris Camacho Grady Gammage Mark Smith Stefanie Smallhouse
Christopher Udall Doug Dunham Misael Cabrera Stephen Q. Miller
Cheryl Lombard Jamie Kelley Patrick Graham Stephen Roe Lewis
Craig Sullivan Jay Whetten Philip Townsend Timothy Thomure
Dave Roberts John Kmiec Philip Richards Ted Cooke
David Brown Kathleen Ferris Ronald Doba Virginia O’Connell
Dennis Patch Kevin Rogers Sandra Fabritz Wade Noble
Edward P. Maxwell Lisa Atkins Sarah Porter Warren Tenney
Chuck Podolak William Garfield

Legislators Participating

Council Members Appointed by Executive Order

Representative Rusty Bowers, Speaker of the House Representative Gail Griffin
Karen Fann, President of the Senate Senator Sine Kerr

Senator David Bradley, Senate Minority Leader Senator Lisa Otondo
Representative Charlene Fernandez, House Minority Leader Senator Victoria Steele




A Forum for Discussion

L S—

The Council is a forum for discussion of water issues

* Convenes diverse stakeholders from across the state to discuss what are often
difficult, complex issues

* Encourages stakeholders to confront issues and work collaboratively to identify
and develop solutions to challenges

* Builds greater understanding among stakeholders
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Outcomes — Year One

L S—

Recommendations regarding how the Council should proceed:

* Provide direction to the Director of ADWR, upon the Director’s request, on any issues
that the Director determines may impact water management

* Advocate for continued implementation of water conservation measures and make
additional recommendations regarding actions to be taken by ADWR with respect to
conservation

* ldentify augmentation opportunities, as a means to improve water supply availability
to ensure legal certainty for water users and investors



In 2019, the Council released the report, Long-Term
Augmentation Options for Arizona, which identifies the
augmentation opportunities appropriate to each of the
state’s 22 planning areas, providing communities a
prepared toolbox of solutions tailored to their area.

Council recommended incremental increases to
conservation requirements in the remaining Fourth
Management Plans over what would have been
essentially the status quo, in response to request from
ADWR requesting their input. The Director implemented
this recommendation.




L S—

Council recommended statute be amended to allow the underground storage of effluent
to qualify for the accrual of long-term storage credits beyond 2025. This was achieved as
part of the legislative package that enabled Arizona to enter into the Drought
Contingency Plan.

Council recommended ADWR assist
providers outside of AMAs address
distribution system water loss control.
ADWR partnered with WIFA to
implement a two-phased water loss
control technical assistance program
(TAP) pilot for small and mid-sized
utilities. ADWRis currently funding a
third phase for large utilities through the
Arizona Municipal Water Users
Association.




Post-2025 Active Management Areas Committee

L S—

identify challenges within Arizona’s Active Management Areas (AMAs) and generate
strategies and solutions beyond 2025

Purpose

Activities Currently under discussion:
Groundwater Demands, Incidental Recharge

& Artificial Replenishment Dashboard o Role of groundwater in the
Assured Water Supply
First three Issue Briefs: program and the Central
o Unreplenished Groundwater Withdrawals Arizona Groundwater
Replenishment District
o Exempt Wells

o Hydrologic Disconnect



Non-AMA Groundwater Committee

Purpose

address groundwater issues outside of Active Management Areas (AMAs)

Topics for Discussion

Groundwater Management Strategies

““Rural management areas” - alternative to
the AMA or Irrigation Non-Expansion Area
structures

* Water adequacy requirements
*  Well spacing [ well impact requirements
e  Groundwater transportation basins

Data Needs, Understanding Impacts, Enabling
Planning, Identifying Areas of Concern

Best Management Practices and Education

— Well Monitoring or Measurement and Reporting



Questions

Credit: ADWR




The Council and committees’ agendas, materials, presentations, recordings,
summaries, and reports are available on the Council’s page on the ADWR
website at azwater.gov/gwaicc.

Carol M. Ward
Deputy Assistant Director

cward(@azwater.gov

azwater.gov/gwaicc
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Wisconsin Focus on Energy

Program

Joseph Cantwell, Senior Energy Engineer, Focus on Energy
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Partnering with Wisconsin utilities




What is Focus on Energy?

0
® ® focus on energy®

Partnering with Wisconsin utilities

Wisconsin utilities’ statewide program for energy efficiency and renewable energy
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Created in 2001 by Act 141 Wis. Stat.
§ 196.374(2)(a)

Funded by rate payers of state’s
investor-owned and participating
municipal & co-op utilities

Provides financial and technical
support to undertake projects that
otherwise would not be
implemented.




About Us ©°® focus on energy®
Partner ing with Wiscons| in utilities

» FOCUS ON ENERGY® empowers the people and businesses of
Wisconsin to make smart energy decisions with enduring economic
benefits. Since 2001, Wisconsin’s energy efficiency and renewable
resource program has stayed true to that mission statement. On
behalf of 107 Wisconsin electric and natural gas utilities, Focus on
Energy’s information, resources and financial incentives benefit all
Wisconsinites by implementing energy efficiency and renewable
energy projects that otherwise wouldn’t happen, or in some cases
years sooner than scheduled.




Introduction ¢," Tocus on energy«

Partnering with Wisconsin uti lities

- The objective of the Best Practice Manual was to provide information
and resources to assist the W/WW industry to identify, assess and
implement energy efficiency and renewable energy opportunities

 Provide information in a format that anyone can understand

- Developed because research did not identify an existing document to
provide similar information

- Utilized as a tool to deliver the program and assist in implementation
of the program

- Manual accepted because a committee of consultants, equipment

suppliers, regulatory and program representatives were involved-
actually a letter from the WDNR urging its use was obtained




Why Energy Efficiency at W/ WW £ focus on onergy-

- Water /Wastewater systems need to provide service continuously

- Wastewater treatment systems are generally biological systems thus
they operate 8760 hours/year — no time off - vacation — holidays

» Operating 8760 hours compared to a 40 hour work week 2080
hours/year provides: 8760/2080 = 4.2 more time for savings




Why are there EE opportunities £ focus on onergy-

- Facilities sized per codes for twenty year projected flows and loadings
- Capability to meet 20 year projected peak conditions also required

- Redundant equipment required

- Usually assumed all equipment needs to operated

- Priority to meet water quality standards

- Rarely to never see their energy bills

- Not aware of the information on their energy bill
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Partnering with Wisconsin utilities

Small Wastewater System Process Flow Diagram

| Aeration Blower(s)

''''''' 1 S i

: GRIT  Grit Chamber
- AER Aeration Tank
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DISINF  Disinfection

RAS Return Act. Sludge
WAS Waste Act. Sludge
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Supernatant Aerobic Biosolids
--------------- Digester > Liquid Disposal




Partnering with Wisconsin utilities

Large Wastewater System Process Flow Diagram ¢.7 focus on energy”
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Table of Contents of Manual 2.% foous on energy”

Introduction

- Energy Use in Water Treatment and Distribution Systems
- Energy Use in Wastewater Treatment and Collection Systems
- Energy Baseline - Benchmarks

Energy Management

- Program Development

- Understanding Goals
- Building a Program
- Basic Steps in Building an Energy Management Program

- Constraints

Best Practices
- General
- Water Treatment
- Wastewater

- Buildings

Appendix




Basic Steps in Building an

Energy Management Program
S .0 do°
e ba o
N SUUD
Step 1 Step 2 Step 3
Estabilish Azsemble and Develop a basalineg
organizational initliate an of the facility's
commitment Energy Team ENETEY UsE
o %
O=
{:i/_,» =) &) , 7._@
Step 6 Step 5 Step 4
Priaritize Identify and Develop profiles of
opportunities for B35655 project energy usage for major
implementation oppartunities aquipment types

Step 7

Develop and
implemement
the plan

Step 8
Track and
meport progness

G

Step 9
Continually update
plan and achieve
ENETEY management
Eoals

-
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Partnaring with Wisconsin wtilities
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Appendices

Baseline Energy Use and KPI

Understanding Your Electric Bill
Economic Evaluation Process

Small Utility Energy Management Checklists
- Additional Resources
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Partnering with Wisconsin utilities

Questions — Comments - Contact
Information

Joseph Cantwell
Focus on Energy
Leidos Engineering, LLC
Telephone: 262-786 — 8221
Joe.Cantwell@focusonenergy.com
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Wisconsin Benchmarking

Energy Performance

Megan Levy, Local Energy Programs Manager & Energy Assurance
Coordinator, Wisconsin Office of Energy Innovation




Best Practices in Benchmarking
Energy Performance
at Water and Wastewater
Treatment Facilities

Examining Data From 584 Resource Recovery Facilities Across Wisconsin
2016-2018

Megan Levy
NGA Energy Water Nexus Learning Lab
September 2020
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Presentation Overview

 Why Address Energy Use Through Regulatory
Reports?

* Collaborative Process to Develop Questions

* Process Questions

* Facility Distribution

* What The Data Is Telling Us

* Summary-Actions-Q&A



Why Address Energy Use Through the Regulatory Process

One of the primary purposes of the Compliance Maintenance
Annual Report (CMAR) is to foster communication.

Communication of Wastewater Resource Recovery Facilities
needs among operators, governing bodies, and the DNR.

This project allows the CMAR to become an educational tool
that increases awareness of the importance and value of
wastewater treatment energy efficiency.

" OEI

Wisconsin Office of Energy Innova tion



Why Address Energy Use Through the CMAR?

The Clean Water Loan Fund requires an Energy
Audit, first step of energy audit is to create an
energy use baseline.

Focus on Energy provides energy efficiency
incentives to Wisconsin Wastewater Treatment

Facilities. WATER &
WASTEWATER
INDUSTRY

| @7z o
) R
Jifo:

FOCUS on

Click here to

WAST EWATE

download your
free guide!




Collaborative Process to Develop Questions

Design Phase (2015)

CMAR Energy External Workgroup with in-person meetings to
develop the new questions and data table with the charge

of keeping it short, simple and easy to complete.

Jack Saltes — DNR Madison ﬂk__# WISCONSIN WASTEWATER
Joe Cantwell, Focus On Energy -—its

Jeremy Cramer, Fond du Lac WWTP

Kevin Freber, Watertown WWTP ® O )
Sharon Thieszen, Sheboygan WWTP focus on energy
Gary Hanson, Short Elliot Hendricksen Partnering with Wisconsin utilities

Steve Ohm, DNR-Rhinelander
David Argall, DNR-Madison
Megan Levy, OEl

Kevin Splain, OEI

WISCONSIN“

DEPT. OF NATURAL RESOURCES

G rOEN

Wisconsin Office of Energy Innovation



Initial Questions on Energy Use/ Training Initiative

Wisconsin Office of Energy Innovation



Facility Distribution Across the State
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Process Questions

7.2 Energy Related Processes and Equipment

7.2.1 Indicate equipment and practices utilized at your treatment fadility (Check all that apply):

| Aerobic Digestion

[] Anaerobic Digestion

[ Biological Phosphorus Removal
(] Coarse Bubble Diffusers

[ Dissolved O2 Monitoring and Aeration Control
L] Effluent Pumping

[ Fine Bubble Diffusers
[1Mechanical Sludge Processing
L] Nitrification

(] SCADA System

(] UV Disinfection

[JVariable Speed Drives

[ ] Other:

G rOEN

Wisconsin Office of Energy Innovation



Facility Performance and Benchmarking Analysis

6,000
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Monthly Performance Benchmarks - kWh/MG

mm Mauston Wastewater Treatment Facility Total kWh/MG
e Best Quad Total Electricity kWh/MG
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e [Viauston Wastewater Treatment Facility Collection kWh/MG
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= Mauston Wastewater Treatment Facility Total kWh/BOD klbs
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e oorest Quad Total Electricity kwWh/BOD
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Water and/or wastewater utility managers index their facility’s energy usage through a production or demand index, such as kWh/MGD or kWh per 1,0001b of Biological Oxygen Demand (BOD). This
index is called a Key Performance Index (KPI) or Energy Performance Index (EPI). Establishing an energy baseline helps facility managers understand the relative efficiency or change in efficiency
relative to the core purpose of the operation, i.e., water production or wastewater treatment. It is recommended utilities set a goal to save five to ten percent of its energy after it has implemented
energy efficiency measures, a new annual average lineis set as the targeted KPI level with monthly Monitoring & Verification (M&V).

G rOEN

Wisconsin Office of Energy Innovation



Water Utility

Analysis

Quartile statistical Benchmarks where 1 = Top Quadrant 25% Best, 2 = 2nd Quadrant Good, 3 = 3rd Quartile below Median & 4 = 4th Quadrant Bottom 25% Poorest

e . 2010-2017
Utility 1D Utility Performance Benchmark 2010 2011 2012 2013 2014 2015 2016 2017 Average
3740 Mineral Point Mun Water Utility kwh/1000 Gal Quad 4 3 3 3 3 3 3 3 3
3740 Mineral Point Mun Water Utility % Water Losses Quad 4 4 4
3740 | Mineral Point Mun Water Utility | $ per kwh Pumping Quad ________
3740 Mineral Point Mun Water Utility 5 per 1000 Gallons Cuad 2

Water utilities with benchmarks of 3 (Yellow) and 4 (Red) can request that MEETAP prepare a system analysis of wells, towers and pumps to estimate demand, energy and cost savings (capacity and
average operating characteristics — on-peak, capacity factor, constant flow high pressure control vs variable flow constant pressure, etc.).

2010-2017
Utility 1D Utility Performance Benchmark 2010 2011 2012 2013 2014 2015 2016 2017 A
verage
3740 Mineral Point Mun Water Utility kwh/1000 Gallons 2.89 2.67 2.80 258 272 297 262 2.76 2.75
3740 Mineral Point Mun Water Utility % Water Losses 34 .07% 41.39% 31.15% 43.07% 47 78% 34.77% 34.66% 38.55% 38.18%
3740 Mineral Point Mun Water Utility 5 per kwh Pumping 5 008 |5 010 5 009 5 oo s 007 & 009 5 011 | & 010 | 5 0.08
3740 Mineral Point Mun Water Utility | § per 1000 Gallons 5 023 5 026 S 026 S 024 | 020 S 028 S 030 S 028 5 0.26

—&— Top Quadrant 25% Best kwh/1000 Gallons

Median kwh 1000 Gallons
== dth Quadrant Bottom 25% Poorest kwh,/ 1000 Gallens
—— Mineral Point Mun Water Utility kwh,/1000 Gallons

—#— Top Quadrant 25% Pumping 5/kwh
—8— 4th Quadrant Bottom 25% Poorest 5//lewh
—— Mineral Point Mun Water Uility 3 per kwh Pumping

—&8— Top Quadrant 25% Best % Loses

—— 4th Cuadrant Bottom 25% Poorest % Loses

== Nineral Point Mun Water Ltility % Loses
Median % Losses

Median 5/kwh
is 017 G0
30 =015 ._.___4._._,_.———4—0—0—. 50%
S0.13 A0
25
5011 308
20
=005 2013 ._-—-.—-_._,_‘_._._,_._-—-—-.—.-—-—.—.
i -._._.__,—.—.—-—.—.—- _
L5 50.07 10%
o e i i i 4 = o
& * - . 3 L . o
10 50,05 iz
2010 2011 2012 2013 2014 2015 2018 2017 2010 2011 2012 2013 2014 2015 2016 2017 2010 2011 2012 2013 2014 2015 2016 2017

10
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Top 25 Low Cost No Cost Measures to Implement

'l:‘)‘iivv l 48 'j I /\\' 3 - A

TOP 25 LOW COST - NO COST SAVING OPPORTUNITIES

i tOEI

Wisconsin Office of Energy Innovation



2017 Energy Advisor Territory Map

9
O Jessica Anderson - 7
Jjessica.anderson@focusonenergy.com
Al Bohl -1 owgen |1 715.720.2146
al_bohl@focusonenergy.com ' . R S 8
715.720.2154 o yanh Sprague -

) i Viles ryan.sprague@focusonenergy.com
David Voss - 2 Bumett Savser Aowca 715.720.2144
david.voss@focusonenergy.com | o Oneida s O David Rheineck - 9
715.720.2166 Poik: | ‘Barron Rusk ot david.rheineck@focusonenergy.com
Adam Snippen - 3 ‘ Linooin Y iace < 715.720.2152

. Taylor 8

adam.snippen@focusonenergy.com S, . o Chris Seitz - 10

715.720.2120 Dusn S rng,| Oconto chris. seitz@focusonenergy.com

Nicole Zaidel - 4 Piorce Emcwe | Gk Shwano 715.720.2129

nicole zaidel@focusonenergy.com ]

715.720.2142 ot L | Wood  Jeertage oo @ Tom Dragotta - 11

] Mekaon ) tom dragotta@focusonenergy.com
Bill Plamann -5 g 7157202151
bill.plamann@focusonenergy.com R Adamy . Saurabh Betawadkar - 12
7157202135 o J
oau Foed du Lac saurabh_betawadkar@focusonenergy.com
O Joe Kottwitz - 6 Vornon 715.720.2180

joe kottwitz@focusonenergy.com Oodes

715720 2157 D BE

Q paneflR® . Talk to an AgSG Rep today!

Call 888.947.7828
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Take Away & Actions

Small Wastewater
Plant Assessment .
Wastewater offering

interactions

DNR & Focus on Energy
2018

Wastewater

Energy
Management
(Low Cost/No
Cost)

Capital Projects Project

I T Project Identified

assessment

Energy increase and incentive from from Clean Water

DNR loan Fund Prioirity list

Focus on Energy

i tOEN

Wisconsin Office of Energy Innovation
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State Team Time




Break Until 3:30
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NATIONAL GOVERNORS ASSOCIATION

State and Partner Best
Practices for Education &

Outreach

Speakers:

Megan Levy, Local Energy Programs Manager & Energy Assurance
Coordinator, Wisconsin Office of Energy Innovation

Warren Tenney, Executive Director, Arizona Municipal Water Users
Association

Facilitator:

Jessica Rackley, Program Director, NGA Center for Best Practices



Connecting the Dots

Best Practices in Outreach and Education

Collaboration Between State Agencies to Better Serve Wisconsin’s Citizens
Megan Levy

NGA Energy Water Nexus Learning Lab
September, 1 2020

" OEI

Wisconsin Office of Energy Innovation



Education and Outreach Initiative

One of the primary purposes of the Compliance Maintenance
Annual Report (CMAR) is to foster communication.

Communication of Wastewater Resource Recovery Facilities
needs among operators, governing bodies, and the DNR.

This project allows the CMAR to become an educational tool
that increases awareness of the importance and value of
wastewater treatment energy efficiency.

Further this project involved OEI and Focus on Energy, non-
regulatory partners.

" OEI

Wisconsin Office of Energy Innova tion



Education and Outreach Initiative

Partnership with DNR enabled CEU for operators.
Fostered very good attendance.




Benchmarking Tool for Communication

Contact Info:
Megan Levy, MEETAP Manager

Wastewater Treatment Facility

q Save & Close Save & Create New
Energy Tracking Tool Dashboard I a———
a MEETAP tool for energy usage tracking (608) 266 - 5054
Welcome to the Wastewater Treatment Facility Energy Tracking Tool! Input Data Generate Graph Electricity Summary Table
c - Total Demand Charges  Off Peak (kWh) Daily Average Energy
Full Name Phone Email Total Energy Total Energy Charges  On-Peak Demand
] Electricity Other Energy Consumption & Cost Consumption (kWh) © (kw) On Peak (kwh)
Address 1 | City |

LiftStations On-Peak Demand ‘

Natural Gas Use and Cost

The Wastewater Treatment Facilitiy Energy Tracking Tool was developed by MEETAP to help
WWTF operators easily track facility energy usage. For questions or comments, contact OEI

staff. Follow the instructions below : Natural Gas.

GrinderPumps ‘
‘ Total Flow & Energy Efficiency

1. Collect energy usage information - gather all utility bills for all components of your
facility (i.e. Lift Stations, Grinder Pumps, Administrative Offices, etc.) Flow Data

2. Enter bill data - enter the appropriate bill data into the tables following the into their
appropriate pages. Calculated columns won't allow you to edit them.

Natural Gas Summary Table Flow Summary Table
3. Track your energy usage - The Summary Data button will bring you to the summary
dashboard. It will populate once you have entered billing data in the appropriate tables. Total th 0 EEEE S Natural Gas Use Average Cost Monthly Total Flow to Monthly Total BOD to Total kWh/Total Flow ~ Total kWh/Total BOD
otaltherms use otal Charges SIERE (Mmbtu) ($/therm) Facility (MG) Facility (Ibs) (KWh/MG) (KWh/Ib)
ENERGY CONSUMPTION AND COST
X = Total Energy Consumption (cWh) Total Energy Charges (5)
z
5 0.9 0.9 =
= 0.8 08 o
z g
S o7 078
S o0 0s
H 5
2 os 05 &
g £
8 o 04 2
9 ]
2 o3 03 2
£ o 028
2
\‘é 0.1 0.1
0 0
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e v b e G o b e®
o™ o e O A N N &V W o’ W W
RO W e e e December
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Wisconsin Office of Energy Innovation



Facility Distribution Across the State
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2017 Energy Advisor Territory Map
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National Governors
Association

Water Energy Nexus
Learning Lab
September 1, 2020
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Arizona Municipal Water
Users Association
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Regional Approach to
Water Conservation

* Collaborate with members and
regional partners to create
consistent messaging about the
importance of appropriate
landscapes in the desert.

* Creating a foundation for a
conservation culture.



S

-

< 'Landscape Plants

AEUEERERES  Desert-Adapted

2 Landscapes

* Printed and online resources were
developed to educate the public on all
elements of creating and maintaining a
desert-adapted landscape.

A step-by-step guide for planning
installing and caring for your landscape

XERISCAPE

Water conservation and efficiency are a way of life in the desert. Together, we have significantly reduced water use and
weathered ongoing drought, without sacrifice. That commitment will ensure our communities and economy continue to thrive.

LANDSCAPE & GARDEN LANDSCAPE & GARDEN : LANDSCAPE & GARDEN
Plants for the Arizona Desert Website Xeriscaping: Landscaping with Style Website Watering



https://www.amwua.org/landscaping-with-style
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ARIZONA'S WATER MANAGEMENT SUCCESS Wate r

Management
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Report Out and

Conclude Day 1




Welcome Day 2




Water Energy Nexus Learning Lab Agenda

Day 2 - Wednesday

12:00-12:30 pm Data Use and Benchmarking for
Energy and Water Efficiencies

12:30-1:15 pm Cross Sector Savings
Opportunities at Water and Power
Utilities

1:15 -2:00 pm Agricultural Sector Water Use
Efficiency

2:00-2:30 pm Break
2:30-3:15 pm Funding & Financing
3:15-4:00 pm State Team Time

4:00-4:20 pm Report Out and Conclude Day 2
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Data Use and Benchmarking
for Energy and Water

Efficiencies

Brian Biesemeyer, Executive Director, Scottsdale Water
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Balancing Energy and Water Efficiencies
Brian K. Biesemeyer, P.E. SCOTTSDALE
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About Scottsdale Water
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About Scottsdale

e Population ~ 255,000

* Build Out ~ 300,000

* New Growth — North

* Redevelopment — South
e 184.5 square miles

* 31 miles long

e Elevation change 3,727 feet HIGHEST
POINT
e 4,877 ft

SCOTTSDALE

LOWEST  AIRPORT
POINT 1,510 ft

1,150 ft Change in Elevation

TONTO
NATIONAL
FOREST

CAVE CREEK

CAREFREE

SCOTTSDALE

MCDOWELL
MOUNTAIN

184.5 REGIONAL PARK

PHOENIX
SQUARE MILES

FOUNTAIN
HILLS

PARADISE

VALLEY SALT RIVER PIMA

INDIAN COMMUNITY

TEMPE 11.4
MILES WIDE

31
MILES LONG
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Award-winning Utility

e 2019: Sustainability Champion, Arizona Forward
Environmental Excellence Crescordia Award

e 2018: Sustainable Utility Management Award,
American Association of Metropolitan Water
Agencies

e 2017: Public Education Program of the Year
(Scottsdale Water Citizen Academy), WateReuse
Association

e 2016: Utility of the Future Today, EPA and national
consortium of water organizations

ARIZONA FORWARD

ENVIRONMENTAL EXCELLENCE
CRESCORDIA AWARD

2019

Sustalnable
| Utility

( “Management | )
. Award

""3?::_;. Associ of Me t p olitan »f:.’-‘-""'.“'
W i rAgen 4




Scottsdale Water’s History
of Sustainable Water Practices

* Gainey Ranch Water Reclamation Facility - 1981

 Water Campus — October 1998
e CAP Water Treatment Facility
* Water Reclamation Plant
* Advanced Water Treatment Facility

o Ozone/Ultrafiltration/Reverse
Osmosis/Ultraviolet Photolysis

o Two end uses: recharge, turf irrigation
 Safe Yield 2006
* First Facility DPR Permit — September 2019

A QY OF
&>~ SCOTTSDALE

A




Operating Systems

* Drinking Water System:

« CAP WTP (Water Campus)— 70 MGD (combined traditional treatment 50 mgd
with membrane treatment 20 mgd and GAC)

Chaparral WTP (SRP Water) — 30 mgd (submerged membrane system)
e 3 Arsenic Treatment Plants

2 Superfund Treatment facilities (air stripping and GAC)

1 Groundwater Treatment facility (under construction)

16 wells

21 booster station

* 43 reservoirs

SCOTTSDALE
NWATER

TSDALE



SCOTTSDALE

WATER

S\

Arsenic Treatment
Facility 115

Arsenic Treatment
Facility 7

Arsenic Treatment
Facility 32

North Groundwater
Treatment Facility
(4 mgd)

Drinking
Water
Treatment
Facilities

CAP Water Treatment Plant
(70 MGD)

Chaparral Water Treatment
Plant (27 MGD)

Central Groundwater
Treatment Facility (12 MGD)

Thomas Groundwater
Treatment Facility (online 2021)




Operating Systems (continued)

e Water Reclamation
e SROG connection (20 mgd)
Water Campus Reclamation Facility (20 mgd)
Water Campus Advance Water Treatment Facility (20 mgd)
5 Pump Back Stations
Gainey Ranch Water Reclamation Facility (1.8 mgd)
33 Lift Stations

SCOTTSDALE
NWATER & SoTrsoaLe



Water Reclamation Facilities

Water Campus
 Water Reclamation Plant — 20 mgd
* Advanced Water Treatment PIant 20 mgd

SCOTTSDALE
NWATER




Pumpback System

Campus T
!
North
Pumpback
Station
i i
! i
-~
Northwest
Pumpback
Station Northeast
¥ Pumpback
Station
-
I !
i Southwest Southeast
e Pumpback W Pumpback
b Station Station

Wastewater Flow Basin
1

SCOTTSDALE
N WATER




Operating Systems (continued)

* Reclaimed Water Distribution System
e 23 Golf Course
* 14 miles of distribution system
e 4 booster stations

* Recharge Operations

* 61 vadose zone wells (Water Campus)
e 2 ASR wells
* Westworld and Desert Mountain Recharge sites

SCOTTSDALE Iy OF
NWATER & $otrsoaLe



* Optimization Control Room
 Staffed 24-7-365 with experienced operators “""fg T aa o
* Responsible for: 3
* Water deliveries (including water balancing)
* Optimizing Energy
e Repair and maintenance scheduling
 Communications hub

A an oF
+» SCOTTSDALE

o




Scottsdale’s Energy and Water Efficiency Efforts

* Hoover Dam Power Allocation

e 2.371 MW
e 28% of our Water Campus energy requirements

* Peak Solutions Demand Response Program
* In 2020 over 5 days saved over 16,000 kW at peak periods

* Over the previous eight years of participating, received rebate checks of over
$1.0 Million

* Non-Revenue Water/Water Conservation

SCOTTSDALE Iy OF
NWATER & $otrsoaLe
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Scottsdale Water Trends

Service Connections

1HLIUT

2006

2007

2008

2009

2010

2011

2012

Year

2013

2014

2015

2016

2017 2018

2019

94,000

92,000

90,000

88,000

86,000

Water Service Connections

84,000

82,000
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Questions?

SCOTTSDALE o
WATER SCOTTSDALE
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Cross Sector Savings
Opportunities at Water and

Power Utilities

Speakers:

Robert Woods, Operations Manager, O&M Baseload Generation, Salt
River Project

Joseph Cantwell, Senior Energy Engineer, Focus on Energy
Facilitator:
Jessica Rackley, Program Director, NGA Center for Best Practices
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SRP Water & Energy Nexus

PAZY Y

DR

Delivering water and power™




What is SRP?

« A community-based not-for-profit water and
energy company.

* Provides reliable, affordable water and power to
more than 2 million people living in central
Arizona.

« SRP has provided these essential resources for
more than a century to meet the needs of
customers and help the region grow

PAZY Y

Delivering water and power™ R.J. Woods September 2, 2020 110



Water Use and Power Production
FY20 Energy (GWh)

. . . 31,327 GWh
* Resource Planning Considerations

 Facility Siting Considerations

Nuclear
18%

« Customer Goals in the Water/Energy Nexus

a2 B

Delivering water and power™ R.J. Woods September 2, 2020 111



2035 Sustainability Goals

Reduce the amount of CO2 emitted (per MWH) by
62% from 2005 levels by 2035 and by 90% by fiscal
year 2050.

20% reduction in generation related water use
Intensity across all water types.

Eliminate or offset power generation groundwater use
In AMAS

Increase SRP's leadership role in forest restoration
treatments through partnerships, influence, education
and support for industry to thin 50,000 acres per year
or 500,000 acres total

FACY Y
Rr-

Delivering water and power™

R.J. Woods September 2, 2020

112




Contact Information

ALY Y

Delivering water and power™

Robert Woods

Manager, O&M Baseload Generation
SRP
602.236.5099

Robert.Woods@srpnet.com

Jason Baran

Manager, State & Local Government Relations
602.236.2467

Jason.baran@srpnet.com

R.J. Woods September 2, 2020
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Introduction

« FOCUS ON ENERGY® is Wisconsin’s statewide energy efficiency and
renewable energy program.

» Focus on Energy provides technical and financial assistance to
program participants to reduce their energy use and utilize renewable
energy.

- | assist municipal and industrial water and wastewater systems to
access Focus on Energy resources in order to become more energy
efficient and beneficially utilize renewable energy resources.
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® ® focus on energy®

Implemented project

- Community A — The municipality wanted to further utilize the biogas
it produced

 Results
- Energy assessment identified several energy efficiency opportunities:
- Aeration system, disinfection system and anaerobic digestion

- Flexible membrane diffusers, new technology blowers, micro turbines for
electric generation and additional heat for heating loop




Implemented project £ focus on onergy-

« Community B — The municipality wanted to become energy efficient
and utilize renewable energy

- Results

- Energy efficiency opportunities: aeration system, screw pump, direct convey
industrial high strength waste to anaerobic digesters, high strength receiving
station, auxiliary feed stock

- Renewable energy opportunities: increase biogas production, generator to
produce electricity, capture heat, install sludge dryer which reduced volume
to dispose




I m p I e me ntEd p rOj ec:t %o focus on energy®

Partnering with Wisconsin utilities

Industry C — Rural industry had installed an anaerobic treatment
system for pretreating waste load from product processing

Results

- The industry installed an anaerobic pretreatment system.

- After confirming the production level of biogas they sought to identity the
best way to beneficially utilize the biogas.

- They decided to operate a 500 kW generator to offset the electric energy
being used to power its aerobic treatment system.




Implemented project £ focus on enroy”

* Industry D — A rural (dairy) industry analyzed options to manage their
high strength waste stream

« Results

- Their consultant developed a report showing they could pretreat their waste
load with anaerobic treatment then follow it with aerobic treatment to
complete the treatment of their liquid waste.

- The report projected their system could produce enough biogas to operate a
generator to offset all of their treatment energy needs.

« They could move from hauling waste to land disposal to a secondary
treatment system without need of grid energy other than for backup.




Additional benefits from projects 5% focus on energy-

« Reduced cost of trucking high strength waste from industry to
disposal sites

- Fewer heavy truck loads reduced damage to the roads

- Reduced amount of acreage required for land spreading

- Beneficially utilized a waste product (fuel)

- High strength waste actually becoming a sought after product




o®%
0,0 focus on energy®

Partnering with Wisconsin utilities

Questions — Comments - Contact
Information

Joseph Cantwell
Focus on Energy
Leidos Engineering, LLC
Telephone: 262-786 — 8221
Joe.Cantwell@focusonenergy.com
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Agricultural Sector Water Use

Efficiency

Speakers:
Clint Chandler, Deputy Director, Arizona Department of Water Resources

Adrian Stocks, Water Quality Program Director, Wisconsin Department of
Natural Resources

Facilitator:
Timothy Schoonhoven, NGA Center for Best Practices




NGA Water-Energy Nexus Learning Lab
Agricultural Sector Water Use Efficiency
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34' Clint Chandler
EL' * Deputy Director
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> o Arizona Department of Water Resources
R ResO®

September 2, 2020




Arizona’s Water Future

If there's one thing
Arizonais the best in the
nation at - it's water.

GOVERNOR DOUG DUCEY
TRA e SOTEE TN * A DD RESS (1.11.16)




ARIZONA'S WATER MANAGEMENT SUCCESS
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Water Use By Sector (2018)

%21 %
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Arizona Water Use By Source (2018)

36%

-
COLORADO RIVER

4%

-
RECLAIMED WATER

18% -~

IN-STATE RIVERS

. 42%

GROUNDWATER




Yuma Agriculture Efficiency

Agribusiness in Yuma has adapted to changing
technologies and markets to evolve into a world
class venture that is a model for efficiently using

water to maximize agricultural production and

economic value. It is a driving force for the financial
strength of the community in Yuma and-is'a key
component of Arizona’s vibrant economy.

DIRECTOR TOM BUSCHATZKE

“A CASE STUDY IN EFFICIENCY = AGRICULTURE AND WATER USE IN THE YUMA,
ARIZONA AREA, FEBRUARY 2015"”




Yuma Agriculture Efficiency

* There have been numerous changes
within the Yuma districts to improve
water use efficiency. They include:

Modifications of conveyance systems and
turnouts to allow high volume deliveries

Implementation of improved scheduling

Delivery practices including the use of
Supervisory 12 Control and Data Acquisition
(SCADA) systems for gate control and the use
of electronic metering devices.

* “A Case Study in Efficiency — Agriculture and Water Use in the Yuma, Arizona Area, February 2015”

OF LEAFY
VEGETABLES

IN THE U.S.

DURING WINTER MONTHS
ARE GROWN IN THE

YUMA AREA

L —
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PRODUCTION
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1980 Groundwater Management Code

e E—

Issue: Severe groundwater depletion

Approach: Collaborate among different sectors and stakeholders
Goals:

* Control severe groundwater depletion

* Improve groundwater supplies through conservation and development
of additional water supplies

* Provide the means for allocating Arizona's limited groundwater
resources

Solution: Groundwater Management Code

130
Former Arizona Governor and Interior Secretary Bruce Babbitt signing the GMA



Groundwater Management

Active Management Areas

—

Active Management Areas

1 / COGONIND ‘
(AMAS) 3
=% NAVAJO APAGHE
*  Phoenix 5 4
. ‘ J h Ci
*  Pinal i l.‘;'s‘ip e
* Prescott oo
* Santa Cruz
*  Tucson

Irrigation Non-Expansion Areas
(INAs)

* Joseph City INA

* Harquahala INA

* Douglas INA

COCHISE

las
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Active Management Area Goals

Phoenix AMA -A

* To achieve safe-yield by the year 2025

Pinal AMA
* To preserve agricultural economy for as long as feasible, while considering
the need to preserve groundwater for future non-irrigation uses

Prescott AMA
* To achieve safe-yield by the year 2025

Tucson AMA
* To achieve safe-yield by the year 2025

Santa Cruz AMA
* To maintain a safe-yield condition in the active management area and to
prevent local water tables from experiencing long term declines

132



Groundwater Regulatory Structure

* Registration of all wells
* Adequate Water Supply

* Community Water Systems
Documentation

—Statewide

—

-+

* Expansion of irrigated acres is prohibited
* Monitoring and Reporting

—INA

-+

* Assured Water Supply
* Groundwater Withdrawal Fees

* Management Goals, Plans & Conservation Programs

—AMA

133
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Agricultural Base Program

L —

Each irrigation groundwater right is assigned a maximum annual
groundwater allotment based on the water duty and water duty
acres associated with the land, while allowing for some flexibility.

Components of the Base Program
* Water Duty - The amount of water that is reasonable to apply to irrigated land

* Water duty acres - The highest number of acres irrigated between 1975 - 1980

* Flexibility account - allows right holders to accrue credits or debits based on
annual water use to accommodate for varying climatic and market conditions

134



Best Management Practices Program

L —

A.R.S. § 45-568.02 (G)

The BMP Program shall be designed to achieve conservation that is at least
equivalent to that required under the Base Program

* Farm operator agrees to implement approved BMPs on their farm relating to
water conveyance, irrigation systems, and efficient water & soil management
practices.

* Must implement and report on practices annually, in addition to adhering to
water use reporting requirements, under BMP farm unit number.

* No annual allotment to adhere to, therefore the water duty and flexibility
account provisions are irrelevant to IGFRs while enrolled in the BMP Program.

135



Agricultural BMP Program

Category 1:
Water Conveyance System Improvements

Participants may earn points based on the
percentage of the farm’s acreage that is served by
an approved conveyance system.

* Concrete lined ditch
* Pipelines
* Drainback system




Category 2:
Farm Irrigation Systems

Participants may earn BMP points based on the types
of irrigation systems used. More efficient types of
irrigation systems are granted more points.

* Slope Systems
* Sprinkler Systems
* Drip Systems

. M " p—

e




Category 3:
Irrigation Water Management Practices

Participants may earn BMP points by implementing practices that will increase a farm’s
overall efficiency of water application in a growing season.

* Field management such as laser touch-up or furrow checks

¢ lIrrigation management such as surge, temporary sprinklers, or scheduling
services

¢ Continuing education




Category 4:
Agronomic Management Practices

Participants may earn BMP points by implementing
combinations of plant and soil management practices to
conserve water over the length of growing season.

* Crop management: rotation, use of transplants,
residue management, etc.

¢ Other agronomic practices: surface conditioning,

using plastic mulch, planting in the bottom of
furrows, etc.




Agricultural Data — Reporting Entities

Water use data reported to ADWR
comes from:

* Irrigation rights greater than 10 irrigation
acres

* BMP Farm Units

Can be made up of multiple Irrigation
Rights, but only submit one report

* Irrigation Districts

Some districts report on behalf of their
right holders

140



Agriculture Water-Use by Source
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Agricultural groundwater use has declined ~37% since 1985 in response to the introduction of CAP water to the AMAs
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Questions?

Clint Chandler
Deputy Director

Phone: 602.771.8659
Email: cchandler@azwater.gov

Website: www.azwater.gov
Twitter: (@azwater

PROTECTING
ARIZONA'S WATER SUPPLIES
for ITS NEXT CENTURY


mailto:cchandler@azwater.gov
http://www.azwater.gov/

Reducing Energy
Consumption through
Manure Treatment
Technologies

Adrian Stocks

Wisconsin DNR Water Quality Bureau Director






Why Consider Manure Treatment?

Reduction in hauling costs
Remove water from material being hauled to fields

Increases distance that drier materials can be hauled
Reduction in liquid storage needs/increased cattle numbers for same sized storage
Create segregated nutrient streams

Solids: P

Liquids: N
Create products (e.g., bedding)
Reduced odors?

Water reuse

Water for cattle
Water for reuse on site



Potential Issues

How does the cost of hauling manure compare to the cost of treatment?

What level of treatment do you need to accomplish your desired goals?
Irrigation
Seepage Cells
Recurring Surface Water Discharge
On-site reuse

Cattle watering

Maintenance of treatment equipment







Landspreading “Math” Example

How many tankers does it take?

50 acre field
5,000 gallon tankers

15,000 gallons liquid manure/acre

15,000 gallons per acre / 5,000 gallon tankers = 3 tankers per acre

3 tankers x 50 acres = 150 tankers!







Permitted Wisconsin Manure Treatment
Systems

Son Bow (CAFO)

Majestic Meadows (CAFO)

BC Organics (proposed)
Emerald Dairy (inactive) (CAFO)
Springfield Clean Water




Treatment Train

Anaerobic Digestion (optional)
Product stabilization

Energy production/GHG offset
Solids separation
Ultrafiltration
Reverse osmosis
Air stripping (optional)
Activated carbon (optional)

Disinfection




BC Organics
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Common Problems

Consultant inexperience with NPDES/WPDES permit requirements
Permitting process
CAFO TBELs vs. WQBEL
Ammonia, the small molecule
Requires acidification to increase its size and get caught by membranes
Temperature
Discharge locations
Wetland issues
Low flow receiving waters
High quality/low quality streams
Available WLA in TMDL areas?
WET Testing Anion/Cation deficiency toxicity associated with RO discharges




Questions?




Break Until 2:40
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Funding & Financing

Speakers:

Adrian Stocks, Water Qualit% ProgrlaFrzn Director, Wisconsin Department of
atural Resources

Alice Dasek, Energy Efficiency &ERenewabIe Energy, US Department of
nergy

Facilitator:
Bevin Buchheister, Senior Policy Analyst, NGA Center for Best Practices




Supporting Innovations
through CWF Loan Program

Adrian Stocks
Wisconsin DNR Water Quality Program Director



Innovations

Regionalization-

Download from 4 [0 sss54800
Dreamstime.com

rmarked comp imaga Is for proviewing purpases only.

[E) Reinout Van Wagtendonk | Dreamstime.com



Innovations

Phosphorus Reduction




Innovations
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Questions?
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September 2, 2020



DOE’s Wastewater Energy Management Toolkit

Building Blocks of Energy Management & Planning
 Energy Data Management

« Measure Evaluation

<Financing>
* Improvement Planning SWIFt

Better https://betterbuildingssolutioncenter.energy.gov/accelerators/  us oeeasmwensor
Buildings i
wastewater-infrastructure




Project Financing & Funding

Comparison Matrix

DOE’s Better Buildings
SearC h TO 0 | S Financing Nawgator

DOE’s neﬂzr Bl.id'lgs ancl'g Na\rgalnr

Online tool helps public and private-sector organizations
identify the most appropriate finandng solutions for their
energy effidency and renewable energy projects.

Better
! Buildings’ Project Financing and Funding Comparison Matrix SWIFt

This uick-reference sheet pravides (1) 3 high-evel aveniew of the geners] types of financing and funding sources veitable far wastcwster energy efficiency projects, (2] et of tools to help identify patertial
fimancing or funding saunces for your project, and (3] 3 comparizan of sekected nationally available Snancing programs.

General Types of Wastewater Energy Eficiency Financing and Funding Sources
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Online portal designed to help communities locate
potential funding sources. The portal consists of a

searchable database of funding sources from
Toalsto Help ify s ingorFL Your Project federal, state, utility, nonprofit, and other public
b prrrreinpealaprad el and private organizations. The portal enables users
ey e [ Aeshatie duatass o rhormrsee 5
Crdna 1 W puslc 172 pAURS-aan aEITItoe

Cina poral danigras  hals R ents
Kreby tha miost apprprits dnncng iokelons Sriher petarsal
and 4

Macartires aid paicies it soppet to apply several filter categories and search citeria

ﬂﬁ%ﬁ; W; ﬁgﬁ:'& e ) B 1o find the most relevant opportunities.
Database of State Incentives for
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o @ . . _H A searchable database of information on
incentives and policies that support
165 4 renewable energy and energy efficency in
[ the United States. Wastewater faciities can
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Project Financing & Funding

Comparison Matrix

Comparison Matrix

! Better
Buildings’

Project Financing and Funding Comparison Matrix
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Comparison Criteria

1. Description
2. Eligibility
3. Activities
4. Deadlines
5. Application Requirements
6. Technical Assistance

7. Compatibility Options

MBetter
@ Buildings

U5, DERARTMENT OF ENERGY

U.S. DEPARTMENT OF

ENERGY



Financing Funds & Programs

e Clean Water State

Revolving Fund (CWSRF) T EPA e eroscion
 EPA Water Infrastructure
Finance & Innovation Act W!}E!ﬁ
(WIFIA) Program
«  HUD Community f ||||||| %
* *x @
Development Block Grant s Ml &
(CDBG) Program Yoan peve
 USDA Rural Development USDA
Water & Waste Disposal = —
. Loan & Grant Program e

Better ... u.s. DEPARTMENT OF

u.s.
Buildings ENERGY




Financing Mechanisms

ENERGY EFFICIENCY

e Lease-Purchase
Agreements

LA
5 ‘,—“

L) t Energy Savings Performance Contracting /&
1 for Water Resource Recovery Facilities .
5
/ March 2018 :
i | - :
T X A5 X

 Energy Savings
Performance Contracting
(ESPC)

168

Better ... u.s. DEPARTMENT OF

uU.Ss.
Buildings ENERGY




Thank You!

For more information:

Alice Dasek
U.S. Department of Energy
alice.dasek@ee.doe.gov

Shannon Zaret
U.S. Department of Energy
shannon.zaret@ee.doe.gov
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State Team Time




Report Out and

Conclude Day 2




Welcome Day 3




Water Energy Nexus Learning Lab Agenda

Day 3 - Thursday

12:00-12:30 pm Virtual Site Visit - 915t
Ave WWTP

12:30-1:30 pm Facilitated State Team
Time and Action
Planning

1:30-2:00 pm State Final Report Out




The Heat is On:
Sustainability in a Desert City

Nazario Prieto | Assistant Director, Wastewater

Cynthia Campbell | Water Resources Management Advisor
"/

St
National Governors Associationv p u
September 3, 2020 | ;




PHX Water: One of the Nation’s Leading Utilities

Largest potable water provider in Arizona

8 treatment plants
12,000 miles of water and sewer mains (540 sqg. miles)
Serve 1.7 million water and 2.5 million wastewater cust PHX

Produce 95 billion gallor ater annually | SMART




91st Avenue Wastewater Treatment Plant
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91st Avenue Renewable Biogas Project



3 »I { Jﬁ
lri'», A"

100% Reuse of Biosolids as a soil amendment

for non-edible crops
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Thank You

For More Information:
phoenix.gov/water

/PHXWATER




State Team Time




Report Out and

Conclude Day 3




