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Water for Thermoelectric Power
Generation
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Water for Thermoelectric Power

Generation
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Location Matters
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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

POPULATION
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Energy-Water-Environment
Nexus for the Great Lakes

policy analysis around the energy-water-
environment nexus,

— Adopt a Great Lakes regional view while
allowing local analysis, and

— Provide interactive environment for
stakeholder/decision maker engagement
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Model Domain

The Great Lak s Basin
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Basin in 2007

Total Water Withdrawal 2007
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Water Use by Watershed 2007
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Environmental Quality 2007
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Scenario Analysis

and Census Bureau/BER population and GDP
projections

— New power plants adopt:
e Current fuel mix,
« Current mix of cooling technology,

e Current source water mix, and

« Siting based on 2005 watershed/EMMR production
ratios
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Scenario Analysis

 \Water source mix favors surface water

* Open Loop Cooling Prohibited (OLCP)

— Same assumptions as NNOLC except
« Existing plants with OLC are converted

 Plants older than 35 years with capacity factor
below 20% are retired
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Scenario Analysis

* 50% wind, 25% biofuel and 25% NGCC

« Carbon Capture and Sequestration

— Same assumption as RPS except
« Carbon cap set at 20% of 2007 levels
» Takes effect in 2015 and with target date of 2030
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Scenarios: Thermoelectric

Withdrawal

Total Water Withdrawals
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Scenarios: Thermoelectric

Consumption

Total Water Consumption
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Scenarios: Withdrawals
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Vulnerable Watersheds
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Scenarios: Plants Requiring
Permitting Under Compact

Withdrawal Compact

xceeding Threshold
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— 18 months for
ERCOT

* Planning horizon
is to 2030
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Project Objectives

Develop tools for quantitative assessment
of the energy-water nexus,

Engage stakeholders across the energy-
water spectrum, and

Evaluate water implications of alternative
iInterconnection-wide transmission
expansion scenarios.
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Multi-Stakeholder Process

-
estern Electricity Coordinating Council

N WESTERN

GOVERNORS'
ASSOCIATION

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

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 ]
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vis
Publish Review and Reporting &
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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.
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Scenario Analysis: Examples

High demand side management

* Extended drought
* Expanded emission controls

U.S. Drought Monitor Pecember39,2003
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Scenario Analysis: Existing Fleet

uuuuu
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 Plant
Characteristics

o System
upgrades, and

o Production, or
o Retirement
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Scenario Analysis: Fleet

Expansion

characteristics
Location,
Fuel type,
Size, and
Production

O
O
O
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Thermoelectric Water Use

— Current, and
— Future fleet.

* Potential policy
Changes

— Open loop cooling,
and

— Carbon capture
and sequestration

e Laboratories



Thermoelectric Water Use
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W Current
W Reference
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New Fuel types

Fuel Type

Power Production by Fuel Type
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State

WATER Withdrawal BY SECTOR AND STATE
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Water Use by Existing Fleet
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Water Use by Scenario

New Withdrawal 2010-2020
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Assess Water Availability

 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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Water Availability Indicators

* Institutional Factors WaterBudget
The Hydrologic Cycle R n J\MM//
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Water Availability Indicators:

Demand

Current Agricultural
Water Withdrawals

rizona

* Disaggregate by:
o 8-digit watershed
o Sector
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Competition for New Water Use
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Water Availability Indicators: Demand
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Water Availability Indicators: Supply
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1931

Regional Pattern of Severe Drought

Explanation -- Percentile Range

Eugene Yan, 2011
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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 Indicators:
Environmental Flows

Ratio of Mean Stream Flow to Enwronmental Flow Reqwrements 2004

Mean Flow
Env. Flow
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Water Availability Indicators: Value
of Water

conomic value o
water

» Cost of backstop
technolog
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Current Agricultural
Water Withdrawals
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Water Availability Indicators

Ratio of Mean Stream Flow to Total Water Consumption:2004
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Water Availability for
Development
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Vulnerable Planned
Thermoelectric Development

~75% of All
New Development
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Integrated Energy-Water Planning
EPRI Contact — Robert Goldstein

— Projected future consumptive water demand for thermoelectric power
production is of similar order to that for other key sectors (e.g., municipal,
industrial)

— Much of this future demand is likely to be located in basins experiencing
rapid municipal/industrial growth and/or in basins with limited water
availability

— Many potential options to relieve associated water stress

Relevance: Integrated energy-water analysis and planning is needed to
reduce the thermoelectric water footprint and associated stress over
future water development.

What can you do? Accurate data on water withdrawal and consumption
is lacking as is information on current power plant cooling technalogy..
and water source. m B s




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/

enerqgy-water.himl
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