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Water for Energy

2015 WATER WITHDRAWALS
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~7-8 BGD Total Consumption
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Current Impacts

Climate Extremes Impact Power Production
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Yome Idaho Places Moratorium on Coal-
Fired Power Plants
May 24, 2006
Idaho b: blished 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 hmdylamsbun\xl]mkgsud:mmmouunhhl\ atlesst forthe

THE VALLEY ‘; * et two years o until the Idaho legislture, ihrough the Idaho |
s o R it sl gy il
re e ;Z e comprabandir e aoergy .
s inspired in part by a controversial plan by California-based
S ration to build a 600 mega-watt plant in Jerome County,
401.334.9555 120 miles southeast of Boise. Following the Senate’s passage of

. mat

Sempra announced that it would end efforts to construct the Jerome

" B : - pm)«i and a similar et northern Nevadsa. Crag D. Rose,
f , Home News Obituaries Opinion Sports Living E Stiff Opposition, San Diego Union Tribune

(Mnmb 30,2006). 0 ltter 0 Kaho Governor Kempthorne, 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. Id.

Introduced by House Speaker Bruce Newcomb (R), H. 791 was passed by the
Idaho House on a 65-4-1 vote on )hlr}:“x 2006, and by the Senate on 3 30-5
votoeight dayslter. Rabocea Meany, Plant Moratorium B

Governor’s Desk, Idaho Mountain prm [)lmh 31, 2006). The Idaho
Legislature rouud 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, et seg. Under the rrs as 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.

. tice and tha Idahea Jd Ohsalitn: Jhibitad
energy produced by the plant, a key argument made by representatives of the
company.
Tha dacicinn wag a vietaru for concarvationicte and laeal vasidante many f
AP NEWS
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Company’s bid to use groundwater for nuclear plant denied

jovember 12, 2019

For madate Sumase Frtruiry 3 2900
Contact Avmy Mmoot Certertx Bisogsca Comesty. (41) 3344372
Statement on NV Energy Inc.'s Abandonment of Plans to

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

st e g
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The state rtment of Water Resources denied the request from Arizona Pu

Buckeye aren and study it as an alternative ta expensive reclaimed water because it it
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Cascading Impacts on Electric

Increased Increased
— , temperatures temperature leads to
o o’ increased peak
Change in electricity demand
precipitation




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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Withdrawals = — median— = Consumption

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



Climate
Adaptat
Opportun

1011

ties

i

LT

[

I.-..-u.. )

wiy W
...wgrQ g e
w‘l_ , .. x.w

=

i

h-.-m_..._...,m,
| ¥

t ----




Alternative Water Source s @y

Retrofit existing plants to eliminate freshwater use
= Retrofit options: = Costs:

=  Dry cooling = (Capital
= Municipal waste water = QOperating and Maintenance
= Brackish groundwater = Capture

= Treatment

Parasitic energy losses

—r

Water Availability
Municipal Wastewater Brackish Groundwater
i A e 2
1 178 Freshwater Usmg h |
Thermoelectrlc Power Plants e e




Alternative Water Source

Technology Nupr:;:i:ﬂz |,178 Freshwater
Waste@vaterd 373 Using Thermoelectric
Brackish@vater 109 Power Plants
DryXooling 246

Note: ALCOEs tend
to be lower in the
West, Texas Gulf
Coast and south
Florida, which are
areas prone to

Least cost alternative values
mapped on watersheds
vulnerable to drought (outlined
in red)

drought stress With wholesale cost of electricity about S40/MWh*, many retrofits could be
accomplished at levels that would add less than 10% to current power plant Source: Tidwell et al. 2014
generation expenses.

*average 2012 wholesale cost over 3 US trading hub regions



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)




Appropriated Water

Limited Supply for Development Y.

Fresh Groundwater

Fresh Surface Water
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Limited Water for Hydropower

Moderate emissions pathway

Extreme emissions pathway

Relative trends in available hydropower

Impact (%)
2038 vs 2018

0 -500
501 - 1,500

1,501 - 6,809



Climate Impacts on Capacity
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Implications for System Reliability and Cost
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=== Load - Pump Load
~ 80,000 ;
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: e
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-~
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Bl Cofire . .
w CoaldGCC * Hydropower production is key
Il Coal
Hl Nuclear

uncertainty.

* Considerable adaptive
capacity available in the grid.

Tidwell et al 2020
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Heat-driven demand can increase costs, but increased hydropower can reduce costs
Cumulative climate impacts on cost range from -17.7-17.6 billion §

Climate impacts on electricity prices are small compared to technology and electrification
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Climate Impacts on Environment.y

Implications for Future Water Use
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Combined influence of climate
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siting decisions
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Key Points B ©

|. Energy-Water-Climate issues are affecting
energy 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.
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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
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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
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