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Power Generation Analysis

« Plants distinguished by

— Fuel type, - Installed capacity,

— Utility vs. non-utility, - Geographic location,
— Boller type, - Annual power output,
— Build date, - Cooling type.

 Water use data based on eGRID reports,
state reported data and rectification with
USGS county-level thermoelectric water use
data base
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Power Generation Analysis

Market Module regions that intersect the
Great Lakes Basin.

Future generation in each basin is assumed to
follow similar ratio at that in 2005

“Planned” power plants are taken from EIA

Future mix of remaining fleet defined by
analyst

Plants sited according to current ratio of
watershed to EMMR production in 2005
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Model Domain

The Great Lak < Basin
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\Water. Use AnalysiIs
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« Data are available at the
national, state, county and
watershed levels

» [For purposes of analysis data
are disaggregated by:
— Sector {municipal, industrial,
thermoelectric, mining, livestock, — o =
and agriculture} T

— Source {groundwater, surface
water, other}

— Distinguish between use and
consumption

05 is in progress

lease send e-mail to the USGS Water Use contact for that State. IF you have questions ahout water use in the United States, please contact the Water-Use [nformation

* More water-use informabn from USGS:
Water Science for Schaols, especially the Water Questions & Answers

Tstan. cEeco
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\Water. Use Analysis

Industrial Use

the available 20 years of
data (10 years for
consumptive use)

e Trends explored in terms of:

— Direct water use
— Per capita use

— Economic intensity
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Dynamic Supply: Indicators

Sustainable Groundwater Recharge

e August average flows are from

the Large Basin Runoff Model
(Croley, 2002)

Annual Average Flow
by Accounting Unit (MGD)
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RPlant- FEuel ype by State 2007
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Basin in 2007

Total Water Withdrawal 2007 (MGD)
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Basin in 2007

Non-Lake Withdrawal 2007 (MGD)
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State Water, Use 2007
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Water. Use by \Watershed 2007
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TThermoelectric Source \Water
Use 2007
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Envirenmentali Quality: 2007
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Key: Einding

generation are significant in the Great
Lakes Watershed. The thermoelectric
sector accounts for 76% of the basin’s
withdrawals and 13% of the consumption.
Most of this water use comes directly from
the Great Lakes, accounting for 81% of all
withdrawals from the Great Lakes.
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SCenanorAnalysis

and Census Bureau/BER population and GDP
projections
— New power plants adopt:
o 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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SCenariorAnalysis

« Water source mix favors tributary/groundwater
source

* 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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SCenariorAnalysis

e 50% wind, 25% biofuel and 25% NGCC
o Carbon Capture and Sequestration

— Same assumption as RPS except

o Carbon cap set at 20% of 2007 levels
e Takes effect in 2015 and with target date of 2030
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Electric Capacity
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Scenarios: Ihermoelectric

Withdrawal

Total Water Withdrawals
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Scenarios: Ihermoelectric

Consumption

Total Water Consumption
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Scenaros: Change in Withdrawals
Between 2007 2035
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Key Eindings

« According to these five scenarios, water withdrawals for thermoelectric
power production in 2035 could grow by 2695 MGD (10%) for the BAU
scenario or decrease by 22,671 MGD (87%) for the OLCP scenario.
Alternatively, all cases result in growth in consumptive use ranging
from 31 MGD (7.6%) for RPS to 97 MGD (24%) for the CCS scenario.

* In comparison non-thermoelectric withdrawals are projected to
increase by 1811 MGD while consumption will grow by 335 MGD.
Fortunately, some of the new growth in the thermoelectric sector is

projected to occur in watersheds experiencing negligible non-
thermoelectric growth.
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Vulneraple Watersheds

B Change from 2007
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Scenares: Change in'Withdrawal from

Vulnerable Watersheds (2007-2035)
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Key: Einding

classified as vulnerable, 19 of which had some
thermoelectric withdrawal. Projected growth in the
thermoelectric sector is expected to increase the
number of watersheds classified as hydrologically
vulnerable by 3, 3, and 6 for the NNOLC, RPS and
BAU cases respectively. There is no change In
vulnerable watersheds for the CCS while the OLCP
decreases by 6.
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Scenaries: Plants Requiring

Permitting Under; Compact
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Scenaros: New Plants Exceeding
CompactWithdrawal Iihreshoelds
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Key: Einding
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Lawrence River Basin Water Resources Compact
(state mandated thresholds were used). Permitted
facilities would range from 22 (NOLC) to 113 (CCS)
and tend to be clustered in New York, Wisconsin,
and Michigan. Fewer facilities subject to permitting
due to consumptive water use are projected ranging
from 1 (BAU) to 12 (316b), which largely match the
locations for withdrawal violations.
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Contact: Vincent Tidwell
Sandia National Laboratories
PO Box 5800; MS 0735
Albuquerque, NM 87185
(505)844-6025
vctidwe@sandia.qov

More Information at:

www.glc.org/energy/
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