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Water for Thermoelectric Power
Generation
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Water for Thermoelectric Power

Generation
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Indications of Water Stress

Status of Fresh Water Aquifers

} Potential Water Supply Crises by 2025

(Areas where existing supplies are not adequate to meet
water demands for peaple, for farms, and for the environment)
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Energy and Water Tomorrow

US Census Bureau Data
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Growth in Electric Generation Capacity
and Thermoelectric Consumption
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Competition Over Water

New Non-Thermoelectric Consumption:
2005-2035
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Water Stress Indicators
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New Production in At Risk
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At Risk Production

Thermoelectric Production at Risk

Drought

m Ground Water

02 W Surface Water

Baseline RPS Dry CcCs

Scenario

Thermoelectric Water Consumption

at Risk
2000
1500 —
a
g 1000 Drought
500 W Ground Water
W Surface Water
Sl BN I e .
Baseline RPS Dry CcCs

Scenario




Thermoelectric Power at Risk of
Drought
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Water for Energy

Energy for Water

processing,
distribution,
and end-use

requires water
 Thermoelectric ,

Cooling = :
- Energy Mineral =t requires energy
Extraction/Mining * Pumping
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Biofuel Water Use
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Water Demand Projection Model

Bio Irrigation; 6849; 5%

Irrigation; 106900; 74%

Represents
5.6% of total
United States
consumption
up from 3.7%
in 2007
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Water Use for Irrigation
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corn ethanol and eliminating
high use water states can greatly

ye A ce water co nti Graphing cumulative
VAV LAY AY A Y] [ | ethanol production versus
cumulative water
consumption shows that
large amounts of biofuels
can be produced at
relatively low impacts on
water consumption.
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Water Use for Energy Extraction
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Water Demand Projection Model
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Project Objectives

transmission and resource planning.
Pursue the formulation and development

of the Energy-Water DSS through a
StrOngly CO”abOl'atlve prOCeSS between Western Electricity Coordinating Council
Western Electricity Coordinating Council, F\
Electric Reliability Council of Texas,

Western Governors’ Association, and ERCOT

Western States Water Council.

« Exercise the Energy-Water DSS to \&E/ Western States
investigate water transmission planning g o ccreen

scenarios. GOVERNORS'
ASSOCIATION

Serving the Governors of 19 States and 3 US-Flag Pacific lslands

et 57
&
e WSWC




Project Partners
'

Laboratories A
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NATIONAL LABORATORY

— Chris Harto
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University of Texas | -

— Michael Webber

— Carey King



— 18 months for
ERCOT

* Planning horizon
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Transmission Planning

Decision Body
|:| Scenario Planning Steering Group

[ |TEPPC
[ ] weccBoard

I:l TEPPC Workgroup Concensus

[ ] Public

Scenario 1
Development
(SPSG) .
Scenario
Study Program .
| Development b Create Study it Analysis Meets
Cases Strategic
(Study Plan) Guidance
Stakeholder CI010] CIC0 ]
Requests
(Open Season)
vis
Publish Review and Reporting &
Report and  |m=vES Ap;;o;;a:)of ' Riconr'lc::zrd  Public Comment (=== Creation of
Plan(s) PP Process Plan(s)
'y IO .
NO

Note — The small boxes represent opportunities for stakeholders to be
directly involved in planning processes.

TEPPC Workgroup activities are open to all and decisions are made by
consensus. It is at these meetings where many of the details of the
planning process are decided.




Transmission Planning Output:
Operations at Existing Plants

Characteristics

o System
Upgrades, and

o Production, or
o Retirement




Transmission Planning Output:
New Power Plant Siting

aracterislics
o Location,
o Fuel Type,
o Size, and
o Production




Plant Level Evaluation/Tradeoffs

X

Evaluation
Metrics

Su N \\Vater
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Driving Questions

 How “vulnerable” are existing plants to
drought related water supply disruptions?

 What limited set of metrics best characterize
answers to these questions?
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Thermoelectric Water Use

1400
. . . . . - Hybrid No Cooling
Recirculating Cooling Once-Through Cooling ‘ Pond Cooling Dry Cooling Cooling Required
1200
.l © ...
o o Eis povtay ar
o
O i
800 ] I- T o :\_c\-:-_c\r.l\rl:tuan:s
i T 7
L "
= |
600 T
= <
400 ® L o
<o
o o 1
200 l tij
T -
) == R __ o=
4 -y 3 2 % TR S S g £ 2 X PRSP} 'y XN "y A, o
& ¢ & e,‘bé\,o@‘) N e?@ & & & o F L & & (fr? c:b@ & & e,'b“(\ & &P Q;‘z'b ‘;a& i ..@‘z & o &F & & .o@‘a & dﬁt? & e’b@\\‘s’ Q ‘g\(‘b
PR & o ¢ P A S S N T P = G SIS e S S S s S SN ORI AR S e S
PR RPN S S (N C RS (Y S S S T RS M O TINC (E S S - SN C M~ S S - Ry & QY e S
VARG Oty S PR S il i P o IR e F PTG TFTEE CFG
C o > FE N NSARRCAO S IO NGNS ;& C > Q9
NS S 2O " & & FE R S A & P oS & &P R S
9 4 & o @ : & .4 ® o 2 @ ° & <@ Q o
N SN '
\9‘& G’(Q o"}‘) "& ‘,\‘{b &‘& -0’6}
\;’b\b,b{o © ® N N
& o .
o « BNREL
Natit Energy L y




Water Availability Indicators

* Institutional Factors Physical Water Budget
The Hydrologic Cycle R n J\MM//
* Value of Water |




Water Availability Indicators:

Demand

Current Agricultural
Water Withdrawals

rizona

* Disaggregate by:
o 8-digit watershed
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o Water source
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Water Availability Indicators:

Demand

Change from Current
Water Withdrawals
for M & lin 2030
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Water Availability Indicators: Demand
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Water Availability Indicators: Supply
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Water Availability Indicators:
Drought Vulnerablllty

B s Increased Power
Plant Vulnerabilities Demand

oPhysical factors, o E0 ““i,
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Water Availability Indicators:

Current Groundwater
Availability per year

Arizona
‘G Available for next 100 years
1000 Acre-Feet / Year
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Water Availability: Environmental Flows

Ratio of Mean Stream Flow to Enwronmental Flow Reqwrements 2004

Mean Flow
Env. Flow

©2010 Tele Atlas
@zmocs gle

; }‘.US Depto fSta! G graph e
35403340N 94°06'19.62"W  elev -Om




Water Availability Indicators:
Drought Vulnerability

e - i Increased Power
Plant Vulnerabilities Demand

oPhysical factors, \ \ ;

oWater rights, / - .
oEnvironmental constraints Reduced Streamflow
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onal Pattern of Severe Drought
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Regional Pattern
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Hydroelectric Power at Risk of
Drought
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Hydroelectric Power at Risk of
Drought
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Thermoelectric Power at Risk of
Drought

= Coal Power Plant
Observed Drought Trends 1958 to 2007
[ increasing Drought
£ Significantly Increasing Drought
[} Decreasing Drought
Elgmhcan:h.- Degreasing Drought

Argonne 2010




Thermoelectric Power at Risk of
Drought

= Flants Vnemabie 1o Supply Conceims
& Plants Vulnerable to Demand Conoems
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Water Availability Indicators: Value
of Water

conomic value o
water

» Cost of backstop
technolog

L

Current Agricultural
Water Withdrawals




Water Availability Indicators

Ratio of Mean Stream Flow to Total Water Consumption:2004
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o Water Supply
o Drought Vulnerability
o Institutional Factors
o Value of Water

* Request support in developing a set of
“‘consensus metrics” for use in
Interconnection wide transmission

planning




Contact: Vincent Tidwell
Sandia National Laboratories
PO Box 5800; MS 0735
Albuquerque, NM 87185
(505)844-6025
vctidwe@sandia.qov

More Information at:
www.sandia.gov/mission/energy/arra/

energy-water.himl
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