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Presentation Outline

« About NETL

« Energy and water
ISsues

« Ongoing and planned
research
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National Energy Technology Laboratory

One of DOE’s 17 national labs
Government owned / operated

Sites in:
—Pennsylvania
—West Virginia
—Oklahoma
—Alaska

More than 1,100 federal and
support contractor employees
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Our Mission

« Resolve environmental,
supply, and reliability
constraints of producing and
using fossil resources

« Support development and
deployment of environmental
technologies to remediate
DOE’s weapons complex
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NETL PlaysKey Rolein Fossil Energy
Supply, Delivery, and Use Technologies

Electric Power
Using Coal

ﬂf"'q Coal | Exploration &

> L Production e Production i
Environmental Refining & . . | Pipelines &
Control Delivery Storage

Clean Liquid Fuels Natural Gas

: Exploration &
= | Production

| 21 Next Alternative == Fuel
Generation Fuels & Cells
8 Carbon | Future = Combustion
T\ Sequestration \ 8.~ Fuels B . Turbines

N_TL Photo of hydrogen fueled car: Warren Gretz, NREL
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What We Do

« Shape, fund, and manage
extramural RD&D

e Conduct onsite research

« Support energy policy
development
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Presidential Priorities

hféitinnal
nergy
Ij'nlil:g}}r

President’s National
Energy Policy clearly
articulates need to
protect nation’s
water resources

_T White House photo: Paul Morse
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“Whiskey is for drinking;
water is for fighting.”

— Mark Twain
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Water Issuesin the News
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Global Water Availability
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Desalination and Energy

« Growing desalination
market

 Energy 20-50% of
operating cost

« Research needed to
address:

—High capital and
maintenance costs

Umm Al Nar Desalination Plant,
—Brine disposal issues United Arab Emirates

—TL “ Desalting Facts,” American Membrane Technology Association
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Relative Water Availability and
Projected Change in Population (2000-2020)

Highest
population
growth projected

in regions with

limited water
resources

U.S. Census/ USGS
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Water and Energy Inextricably Linked

Thermoelectric power generation 80% of cost of treating,
IS second largest user of water in processing, and pumping
United States water is for energy

Clean, =
Affordable:
Water
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Aj !ord’abi'é
Energy
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California’s energy crisis of
2000 clearly demonstrated
Interdependency between
energy, water, and
economic health

Electric Power
Supply / Demand
Imbalance

Water Impact
Disruption of
Irrigation Pumps

Agricultural Impact
Crop Losses

N_TL Crop photo: Northern Sates Power, NREL F| nanc | al Losses
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Two Largest U.S. Fresh Water Use Categories

« Power Plants  Irrigation
— 131,900 Mgal / day used — 134,000 Mgal / day used
- 3,300 Mgal / day — 81,300 Mgal / day
consumed consumed
ETL “ Estimated Use of Water in the United Satesin 1995,” USGS Circular 1200, 1998
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Water Withdrawals and Consumptive Use
Mgal / Day

Fossil Fuel
Plants 2,500

Nuclear
800

Fossil Fuel
Plants

97,500

Irrigation
81,300

Withdrawals Consumptive Use

“ Estimated Use of Water in the United Statesin 1995,” USGS Circular 1200, 1998
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Thermo Power Plants Discharge M ost of
Water They Use, But . ..

« Cooling water intake
structures may impact
aquatic organisms

 Regulations have been
proposed to address
adverse environmental
effects
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| ssues and Ongoing and Planned Resear ch

Electric utilities and cooling water

Water quality trading

Carbon sequestration

Air-water interface

Mining and watersheds

Coalbed methane
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Power Plant Cooling

« Largest use of water for
condenser cooling

« EPA proposed cooling water
Intake structure regulations
for new and existing plants

 Proposed regulations could
Impact plant efficiency

« Zebra mussels can also
Impact plant operation and
efficiency
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Potential | mpact of Cooling Water Regulations
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on Existing Steam Electric Utility Boilers

Closed
Cycle

51% Other

5%

Once-
Through
44%

250,000 MW of Total Capacity
Employing Once-Through
Cooling

Edison Electric Institute, 1996
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Indirect Wet or Dry Cooling Could Have
Significant Energy Penalty
[ ] Indirect Wet

1 Indirect Dry (20 °F)
I Indirect Dry (40 °F)
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Zebra Mussels
Ongoing Research

e

o Effect of calcium on zebra
mussel populations and
distribution

Zebra
Mussel
. Effectiveness of toxin from 5]'S|’\|tgrbtf]t'°”

species of common soil America

bacterium of genus

Pseudomonas
Intake
Grate
Partially
Blocked
by Zebra
Mussels
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Power Plant Water |ssues
Planned Activities

« Competitive procurement:

—Non-traditional sources of
process and cooling water

—Wet- and dry-cooling technology

—Cooling water intake / outflow
structures

—Process and wastewater
treatment and / or reuse

— Advanced sensors and controls
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Water Quality Trading

« EPA proposed innovative, flexible
approach to water quality improvement
under Clean Water Act’s TMDL program

« Would allow for water quality trading
between point and non-point sources
within a watershed

 Proven successful through pilot
programs

N=TL  emm
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Water Quality Trading
Ongoing Research

 Initiate summer 2002 pilot
project in Cheat River
watershed in West Virginia

« Partnering with EPA, electric
utility and coal companies,
and regional and local
watershed groups

« Project will involve surface
mine reclamation, water-
guality monitoring, and
carbon sequestration

-
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Untreated Acid Mine Drainage in
West Virginia Stream



Carbon Sequestration Options

Deep Saline
Formations

Enhanced Oil
Recovery
Fields

Baol oo B guidl ialioh B s valis | il
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Terrestrial Sequestration
Enhancing Eco-Assets

« Partnering with electric- F"" T [
utility industry to reclaim
disturbed lands in order to:

—Capture and store carbon

—Improve surface and
groundwater quality

—Provide wildlife habitat

—Increase aesthetic and Reclaimed Surface Mine
economic value
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Alr-Water Interface
How Might It Affect Power Plants?

« Emissions of Hg, NO,,
and SO, from coal-fired
power plants coming
under increased
scrutiny

 Power plants may be
required to reduce
emissions to address
water quality concerns

N=TL
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Mercury Emissions and Water
NETL’s Research Activities

« Collaborating with TVA and
EPRI to assess transport
and transformation of Hg in
power plant plumes

« Conducting Hg deposition
sampling at Holbrook, PA,
PM, . monitoring site as
part of national Mercury
Deposition Monitoring
Program

Hg Wet Deposition
Monitoring Station
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Mining and Water sheds
Mining Industry of the Future

Abandoned Mining Operations Reclaimed Surface Mines

 Mining used 3,770 Mgal / day of water in 1995
« Mining can impact both ground and surface waters

Photos: Chuck Meyers, Office of Surface Mining
—Tl “ Estimated Use of Water in the United Statesin 1995,” USGS Circular 1200, 1998
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Mining-Watershed Science & Technology
Ongoing Activities

« Remote sensing capabilities:
—Thermal infrared
—Very low frequency
— Magnetometry

- - NETL

Terrain conductivity Airborne

« Can be used to survey and map Remote
water pollution sources Sensing
Platform

« Completed airborne remote
sensing to assist EPA in mapping
and controlling mercury ground Conductivity
water pollution at Sulfur Bank " Stack” of

Superfund site Sulfur Bank
P Mercury Mine
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Mining-Watershed Science & Technology
Ongoing Activities

e More than 10,000 miles of
streams in the United
States affected by acid
mine discharge

« Successful development
and application of active
and passive treatment
technology to address
acid mine discharge

Active and Passive

Treatment Technology
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Coalbed Methane (CBM)

« 7.5% of total U.S. production

« Powder River Basin CBM
—151.2 million Mcf CBM in 2000

—337.9 million barrels (14 billion
gallons) of produced waters

« Potential produce water issues

—Groundwater and drinking water
contamination

—Stream morphology alteration and
sedimentation

N_TL U.S. EPA Region 8, September 29, 2001 Public Meeting, Billings, MT
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CBM Produced Waters
Ongoing Activities

« Working collaboratively with:
—EPA, BLM, various state agencies
—Operators and industry associations
—Service companies and suppliers
—Ranchers and farmers
— Environmental concerns

 Initiating R&D through March
2002 solicitation directed at:

— Lower cost treatment processes
—Beneficial use of produced waters
—Best management practices
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Electric Utilities& Water:
Emerging Issuesand R& D Needs

Photos lower left and right:

_TL Chuck Meyers, Office of Surface Mining
- I ]

167542 RAB 07/23/02



