SAND2013-4567C

Sandia
Exceptional service in the national interest @ National
Laboratories

carcity and its

Impact on Power Generation

Vincent C. Tidwell
Sandia National Laboratories

Water Conservation Technologies in the Energy Sector
Washington, DC, May 29, 2013

a
//;NA"S%%\ Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed
Nattonal Nuclear Security Administration Martin Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.




Technical Support Team

=  Sandia National Laboratories ]
Sandia

. Vincgnt Tidwell
= Barbie Moreland Nﬂﬁﬂ“al .
Laboratories Argonne'

= Howard Passell
NATIONAL LABORATORY

= Katie Zemlick
= Barry Roberts

= Argonne National Laboratory
= John Gasper

= E Y
= Cllfiesn:ar:; EPE'

ELECTRIC POWER
RESEARCH INSTITUTE

= Electric Power Research Institute -~
= Robert Goldstein ‘? él\) hla:.
= National Renewable Energy Laboratory @5@ | W -——
= Jordan Macknick National Renewable Energy Laboratory

= Kathleen Hallett
= |daho National Laboratory
= Gerald Sehlke
= DanJensen
= Chris Forsgren
= Pacific Northwest National Laboratory ST N

= Mark Wigmosta 7 - 2\ “ﬁ:q:;?’ﬁ

" Rubyleung Pacific Northwest
= University of Texas LTI B AT

" Michael Webber \ /
= Carey King

ldaho National Laboratory




Integrated Planning

\ Western Electricity Coordinating Council

2 WESTERN

GOVERNORS'
. ASSOCIATION

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




Potential Limits to Development

Gauged Streamflow vs. Consumption

Sustainable Recharge vs. Pumping




Key Water Sources

o Potable Water
= Unappropriated surface water
« Unappropriated groundwater

- Appropriated water (rights Relative
transfers) — Availability
and Cost

o Non-Potable Water

= Municipal/Industrial
wastewater

= Shallow brackish water —
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Water for Development

Unappropriated Water Sources - Change in Demand, 2030

All Water Sources - Change in Demand, 2030
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Relative Cost of Water
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HUC-12 Risk Map (From Surface Withdrawals)

Environmental
Risk Metric

Risk Calculation Methodology
* Only species utilizing aquatic and riparian habitats are considered
* Overall Risk to a region from Water Extraction (OR) =IR+AR ... Eql

* Individual Risk (IR) to a region is product of 4 Species Vulnerability Categories (sij’s)
and 3 Habitat Vulnerability Categories (hik’s)

* IR = ¥[(sij1 + sij2 + sij3 + sij4 + CF) * (hik1 + hik2 + hik3sw/gw) * EE] ........... Eq2
sij1 = Diversity hik1 = Area
sij2 = Imperilment hik2 = Critical habitat
sij3 = Endemicity hik3 = Habitat type
sij4 = Sensitivity hik3 risks are separate for surface- (sw) and groundwater (gw)

* Edge-effect filter EEs factors (0.5, 1) and EE12 factors (1, 2)

* Association Risk (AR) = 0.5 * IR of Inmediate Downstream Polygon ............ Eqg3

* Correction Factor (CF - Binary), Edge-effect (EE) filter, and Association Risk (AR) —
Not used for this analysis

Legend
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Water Use Data Exchange (WaDE)

« Use Web Services to
transfer data
« Data Stay at the

Source (i.e. the —z
states) [i"" A
* Provide transparent e
link between state i
data and integrated "
water metrics

* Link to metadata

« Changes in state data
are automatically
reflected in metrics

& [Data lives atthe source

® Catalogs allow for discovery and guick

browsing
&  Reguests are managed by ‘Nodes’
+  Data transfers are via XML

e All parmers will be able to operate a
‘Node’

# Catalogs are refreshed nightly




Water Availability

Unappropriated Surface Water Availability
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Potable Groundwater Availability
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, Saline Formation Sinks

U.S. CO

Legend

A Coal Power Plant
A Gas Power Plant

e Well

Well selected on depth
and salinity criteria

o

325 downselected formations from
original NatCarb Atlas data
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Residential/Non-Residential Control: Residential
Existing Population to Convert to Low Flow Low Flow Appliances in New Homes
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Feztlnin Click the buttons above to establish policies to
require installation of low flow appliances and/or
Xeriscaping in new home construction. On the
left, use the slider bars to choose percent of
existing population you would like to see retrofit
existing homes with these water conserving
. You also have the option to reduce
in ion by Xerit the average yard size for new home

construction.
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