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About EPRI

e Founded in 1972 as an
iIndependent, non-profit center for | e
public interest energy and e
environmental research

» 450+ participants in more than 30
countries

 EPRI members generate
approximately 90% of the
electricity in the United States
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Freshwater Withdrawal and Consumption

Freshwater Withdrawal by Type (USGS) Freshwater Consumption (USGS)

Domestic — 13% Domestic — 7%
Commercial — 1%

Industrial — 3%

Thermoelectric — 3%

Mining = 1%
Livestock — 3%

Commercial = 1%

Industrial — 6%
Irrigation — 39%

Thermoelectric — 38% Irrigation — 82%

Livestock — 2%
Mining = 1%

Sources: EPRI, USGS
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EPRI Research — Water Management and
Water Conservation

_Mmimizefnithdrawal and
“Consumption of Water for
ROwer Production

Thought Leadership
Analytics

Minimize Environmental’ %
Impacts of Water Use by Efficient Use of Energy for

the Power Sector ' Water Treatment,
' M Transport and-Use
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Water Prism: EPRI tool for supporting
watershed-scale decisions

* Computes system water balance
on regional scale

* Projects consumptive and = s B

Consumptive Demand Without Strategies (BAU) - Upstream System
River 30; Critical Month: August
ystem Electric Power

withdrawal demands for 40- to 50-
year horizon

. 5588853

* Explores water saving strategies
through scenarios

« Complements other hydrological
and short term forecasting models
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Demonstration: Water Prism Applied
to Hypothetical Watershed

Consumptive Demand Without Strategies (BAU) - Upstream System
River 30; Critical Month: August
I Agriculture [ Ecosystem [ ] Electric Power [ Industrial M Municipal

:

:

Dy YearAvailable Water oIS

- 858 8 8

Flow (cfs)

Hypothetical example shows consumptive demand exceeding
available water under dry year conditions within 20 to 25 years
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Build Water Prism Scenarios to address
shortages

F waterPrismDSS (ver 1.4.1.0) - TestWatershed2
Application  Project  View  Tools  Help

PQ AT OB

er Priss EpS

Build Water Prism Scenarios -

Inputs The DSS is nguel -
ﬂ Scenario Builder

In this step

set of water | Avsilable Prism Scenario(s):
for one morg

arder to red Scenario 1D Description Created Time New...

dema ndi.. ¥gq | | Prism_1 Delete
or more “Sce Prism 2

roject. Each -
ONe or more
strategies w

iar:gi;iodr::lt;: Agricutture || ) Ecosystem Demand | Blectric Power | E2 industrial | &Y Municipal || Summary |

Mo Biomass plant, significant muni conservation

Prism D55 fe
step: Entity 1D Mame Type Min (cfs) Max (cfs) B
- Tz Biomass Plant Demand WITH 0 158511154
Pric [l Biomass Flant Retum 116.633362
5 Coal Plant Demand WITH 360785858 | 436.986328
= Water Use Entities Coal Plant Retum RET 2705854 327735746 | w
Mumicieal P42 efal b b

Industrial

Power Plant
Ecosystem Demand
Adgriculture

B[] USGS Gages Year | Type Value | Notes

Implementation Schedule

Months: o

B2l Altemative water source

USGS Gages u 25 % Reduction - 75

EI Surface Hydrology
Rivers
Lakes/Reservairs

[ Add |

Gl A Year 25: alternative water source
for new biomass plant

[ Basin Properties
Land Uses < >
Hydrologic ol Group Unspecifed Year Opion: ® Repest O Itrpolte Year 35: convert once-through

= Prism Watershed Layers

a0 savies = coal plant to hybrid cooling

77 Fine Rrained Hineansnids] [ ] Plot Entity Rate

¥ =AR4.N37.383. Y = R15.797.89A
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Schematic of a Water Prism Strategy Timeline
(Percent Reduction in Water Use)
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Reduced Demand Risk Potential Benefis of Water

Implementation

H water Prism Visualization (Surface Water) e Year 10: 36% reduction in
consumptive demand

Location: | Fiver 30 v|  Critical Month: Dry Flow (%) [5 v
. 0 . .
wiater Prism Awailable Start Scenanio: Testiatershed_WARM * Year 50 50 /0 reducuon In

Soenarics P! 3 Vister Source: consumptive demand

Consumptive Demand With Strategies - Upstream System
River 30; Critical Month: August
I Agriculture [ Ecosystem [ | Electric Power [ Industrial [l Municipal

BAU Consumptive De
Dry Year Available Water

Scenario Consumptive Demand

Flow (cfs)

- 583858583
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Muskingum Basin Analysis
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Land Use / Land Cover (2006

¥ Deciduous
Corn/Soybean
" Grass/Pasture/Hay

B Open Space
Dewv (Low)

B Caoniferous

B Dev(Med)

u Non-forested Wetland
Drev (High)

B Barren

® Shrubland

Mixed Forest
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Principal Aquifers

4 Principal
Aquifers

¢ 389 t0 3741 mi?

Unconsolidated

» Shallow, follows
river valleys, high
porosity, high yield

Bedrock

» Deeper, low
porosity, low yield

© 2014 Electric Power Research Institute, Inc. All rights reserved.

MUSKINGUM RIVER WATERSHED
ODNR Principal Aquifers
Groundwater Withdrawal
EXPLANATION
Unconsolidated Aquifers
Coarse Grained
I Fine Grained

Sedimentary Bedrock Aquifers
[7=] Sandstone

< Shale
ODNR principal aquifer data was geo-
referenced from Walter-Data Report
OH-05-1: Water Resources Data Ohio

Water Year 2005, Volume 1. Ohio River
Basin Excluding Project Data (Page 8).

8 Digit Hydrologic
D Unit Watershed
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Withdrawals and Returns

Surface water withdrawals

e 174 facilities
« 789 MGD (2009)
Groundwater withdrawals
e 329 facilities
« 131 MGD (2009)

Point source discharges

» 319 stations at 307 faclilities

. 915 MGD (20009)
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Observations of Muskingum River Basin

» Surface water system is
generally “gaining” water from
the groundwater system

* Isolated areas with potential
water risk during summer months
of dry years

* Most of watershed at relatively
low risk for consumptive and
withdrawal demands in both
groundwater and surface water
systems

Water Prism showed generally low water risk and
iImpacts of retirement of once-through units
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http://www.google.com/imgres?imgurl=http://gallery.nanfa.org/d/31914-4/head+of+riffle+at+Little+Muskingum+River_+11-4-11_+NT.jpg&imgrefurl=http://gallery.nanfa.org/v/members/Nate+Tessler/Collection+Sites/Ohio/head+of+riffle+at+Little+Muskingum+River_+11-4-11_+NT.jpg.html&docid=SnqyOFfnpnII1M&tbnid=iwLYMC5tXhciSM:&w=640&h=480&ei=N-hlUbr5AeqfiAfv0YGYBg&ved=0CAIQxiAwAA&iact=rics

Next step: Nationwide assessment?
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