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Challenge

Thermoelectric energy production
withdraws more water in the U.S.
than any other use sector.

Industrial,
15000
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Mining, 2250
1%

Source: USGS 2014

Energy-Water Nexus Issues are playing
out all across the U.S.
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Need

= |nterconnections are conducting

long-range transmission : :
The North American Electric

pla nning (20 yrs.) Reliability Corporation Regions
= Siting of new power plants

= New transmission capacity

= Where will the next drop of
water come from?

= Develop a National Water Atlas
at the watershed level (8-digit
HUC, or roughly 2250
watersheds) to estimate:
= Water availability,

= Water cost, and
= Competing demands.




Methods: Collected Data from States

Water Supply

Current Groundwater

Availability per year
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Methods: Metric Development

= Data on ‘“available water’” are rare

= As such, metrics were estimated from available
information

= Assisted by volunteer team from WSWC
= Bret Bruce (USGS)
= Dan Hardin (TX)
= SaralLarsen (WSWC)
= Dave Mitamura (TX)
= Andy Moore (CO)
= Ken Stahr (OR)
= Todd Stonely (UT)
=  Steve Wolff (WY)
= Dwane Young (WSWC)




Water Availability: Fresh Surface Water

= Surface water beyond
current use that is
available for new
development.

= Based on
environmental
constraint:
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Water Availability: Fresh Groundwater

= Groundwater beyond
current use that is
available for new
development.

= Difference between
sustainable recharge and
pumping while
considering:
= Areas of overdraft, and
= Principle aquifers.

= Areas of Concern (basins
outlined in blue)
designated regions
requiring additional
permitting.
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Water Availability: Appropriated Water

= Water potentially
available for transfer
from one use to another
(generally agriculture to
municipal or industrial
use)

= Limited to 5% of
irrigation demand in any
watershed based on
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feedback from state — il
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water managers. ]
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Water Availability: Wastewater

= Projected future
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Water Availability: Brackish Groundwater

Brackish water defined by
salinities between 1,000 |

and 10,000 ppm TDS no s _ @,_,;i’}f &
deeper than 2500 ft. PASIS, LS - LW
Estimates are data limited |
based on:

=  Current brackish water
use, and

=  USGS well logs that
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Projected Future Use 2010-2030

= \Water needed for
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Water Supply Availability

Fresh Surface Water Fresh Groundwater Appropriated Water
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Water Cost

Fresh Surface Water  Fresh Groundwater

= Goal is to establish a N g
consistent and comparable . |
measure of cost to deliver A o

: et
water of potable quality to the iiﬁ‘* i
point of use ; 5;75
. . ] r,.;i_"nﬁ N
= Basic costs considered: '1“‘\
= Capital costs: | o
* Purchase water, s e

« Wells, Municipal Wastewater

- Conveyance, and T A

«  Treatment. '
= QOperation and Maintenance:

«  Electricity,

 Labor,

«  Consumables, and

« Disposal.
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Data Access

Project data available at:
http://water.sandia.gov
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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 SECURITY

Water Scarcity Impacts Energy Production
In the United States the energy sector accounts for approximately 41% of daily fresh water withdrawals R0 G R
and 43% of total overall daily water withdrawals for the following energy-related uses

(in J= O

Water Infrastructure Security

» Hydrosleciric power generation
Waler, Energy, and Natural Resource
ystems ‘

= Thermoelectric power plant cooling and air emissions control

» Energy-resource exiraction, refining, and processing the Westem and

» Energy and Water
Texas Interconnects

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

» Water Availability, Cost, and Use

ENERGY-WATER DATA

The Energy Information Administration projects the U.S. population will grow by 70 million people PORTAL
between 2005 and 2030, increasing eleatric pewer demand by 50 percent and transportation fuel
demand by 30 percent. This will require more water. Unfortunately, this growth in water demand is 7

)
occurring at a time when the nation’s fresh water supplies are sesing increasing stress from: . > £ ‘%

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

= Uncertainty about the impact of climate variabilty on future water fresh surface and ground water
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Planning: Scenario Development

u Reference Case: adopted High & Wide Spread
trajectory of recent WECC
planning information.

Scenario 2:
Focus on Clean Energy

= Scenario One: favored continued Scenario 1:
. . Focus on Economic Recovery
trends in growing use of natural
gas and renewables.

uj Yamois Jjwouody

Evolutionary &
Current Patterns

Breakthroughs &
Paradigm Changing

Technology Innovation in Electric Supply & Distribution

= Scenario Two: distinct shift toward
renewables, energy efficiency and
significant carbon tax. SUeHEHS:

Focus on Short-Term
Consumer Costs

Scenario 4:
Focus on Long-Term
Societal Costs

uojay 22Im 2y

= Scenario Three: reliance on
traditional technologies while
simply meeting current state Low & Limited Areas
renewable portfolio standards. Source: WECC 2013

= Scenario Four: similar technology
development and policies as in
scenario two except limited by
sluggish economic growth.



Planning: Water Use

. . ) ) )
Withdrawals Uniform reductions in
o000 withdrawals:

£ 5000 = Similar additions across

Ja 5000 .

s 1000 scenarios,

= 3000

t .

fé i = Retirements of 14% of seawater

D T and 4 % freshwater
2012 5C1 5C2 SC3 SC4 .
o withdrawals,

= New Demand (MGD) 287 344 286 346 271

® NonFresh (MGD) 5516 | 4714 | 4714 | 4714 | 4714 | 4714 = >70% displacement of

® Fresh (MGD) 2267 1893 1883 256 1885 365 freshwater Withdrawal in

Consumption scenarios 2 and 4
g 1000 = Consumption varies by
800

s )
F 600 —pm- - scenario:

= 500

= 400 . -

: 300 I E = Uniform additions,

=
S e - = >30% decrease for scenarios 2

erere
012 | e | 51| 52| SG3 ) Sc4 and 4 (displaced coal)

# New Demand (MGD) 218 266 218 268 205 o/ :

& RonFresh [VMED] = - - — — = = >30% increase for other

® Fresh (MGD) 595 563 563 128 558 198 scenarios




Planning: Watershed Impact

Scenario 2
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Planning: Watershed Cost Analysis

Scenario1 ~. [ | Scenario2
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Planning: Watershed Impact
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Planning: EISPC EZ Mapping Tool

| @ Help ~ | Login | Register

EISPC EZ Mapping Tool

% | About the Study | Energy Resources | Data | Policies & Regs [ Maps | Documents | Links @ Launch Tool

EISPC EZ

A map-based tool for identifying areas within the eastern United States that may be
suitable for clean power generation.

F@ Launch Tool

About the Tool

The EISPC Energy Zones Mapping
Tool is a free online mapping tool to
identify potential clean energy resource
areas within the Eastern Transmission
Interconnection.

This web site provides information
about the study, background on the
enerqgy resources. and details on the
datiz layers used in the tool. There are .
also links to policies and requlations,
printable maps, documents, and
related finks.

Partners and Sponsors

The study is led by the Easlern Interconnection States® Planning Council (EISPC). The research support and technical assistance to EISPC is provided by Argonne Mational
Laboratory, National Renewable Energy Laboratory, and Oak Ridge National Laboratory. Funding is provided by the U.S. Department of Energy. More =

rINREL

REWEAARLS CHERTT LABORRTEATY.

SV EISPC

Argonn "

Features

Mine energy resources. Biomass,
Clean Coal, Geothermal, Natural Gas,
Muclear, Solar, Storage, Water, and
Wind

Flexibie analysis of siting factors such
as slope and land protections
Analysis of potential collocation of
energy technologies

Informed analysis to reduce new
transmission construction

Getting Started

Click the Launch Tool bulton above to
start the tool, on the image below to
view an introductory video, or use the
Help menu at the top of the page for
more detailed dirsctions

We are interested in your feedback.
Please email your comments to
ezmi@anl gov.
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March 16, 2016

New Enerqgy Infrastructure and
Related Data

The following energy
infrastructure layers, and
related themes, have been
added to the_.

~

March 15, 2016

Updates o Commerciall
Licensed Data

Due to expiration of the
commercial license on March
15:

= The following...

March 01, 2016
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Water Atlas: Next Generation

= Scoping study to envision decision support system to inform
technology and supply choices related to water for energy:
= Planning for new development, and
= Planning system up-grades at existing facilities.

" Propose basic system framework.

= Propose basic content while identifying potential sources of
information.



