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Water for Energy

Energy and power
production requires
water

 Thermoelectric
Cooling

e Energy Minerals
Extraction/Mining

e Fuel Processing
(fossil fuels,
H,,biofuels)

« Emission Control

Water
production,
processing,
distribution,
and end-use
requires energy
e Pumping

« Conveyance

e Treatment

e Distribution

e Use
Conditioning



s I Water for Oil and Gas

System Dynamics Modeling — Develop a system dynamics (SD)
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_| Water for Energy in San Juan Basin
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Framework that links natural and
engineered systems to evaluate climate

vulnerabilities and adaptive measures:
*Multiple interacting sectors, and
*Multiple forcings.
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6 | Water in Transmission Planning (WECC)

Generation Expansion Profiles

REF.NOCLIM LOW.VG.COST.NOCLIM HIGH.VG.COST.NOCLIM ELEC.NOCLIM
500 500 - 500 _
£ =F ]
o ; |
% 300 = 300 J 300
¢ ]
§ 200 0.......... 200 ..l.llllll'.. 200 ]
= Eemlpyggguuill S
LTI LT T LTI

Difference with and without Water Constraint

—
=< REF LOW.VG.COST HIGH.VG.COST ELEC
O
= * .
=% i .
8‘5 .
Q. 3 .
S . | e I
S . . . . . !
S o I . = B e 5]
=p = = = o
g..s I—
=10
Q > m > = > = > [ > - > - > oy > ks
s § ¢ ¢ ¢ & ¢ ¢ ¢ & ¢ F P 8 £
E 8 8 g g 8 8 Q o =} Q o o 8 8 o o
I p 3 Q Q - I T &
= & & i & 2 = 2 2 2 2 2 o o 153 g 3
) g g . B 8 g g 8 g z g 8 i g @ d
< < o o o} s} o w ]
T} o > > o ) > g
> > = = > > T x
2 2 e} [+ x T o [}
S S - = g z T I

IR

JH1

Imp

lications for System Reliability and Cost
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Climate Effect on 2038 Capacity (GW)

B <=-10 0.25-0.5
Bl -1.0--0.75 0.5-0.75
Bl -0.75--05 0.75-1.0
-05--025 W 10-1.25
-0.25--0.001 MW 1.25-15
-0.001-0.001 W 15-1.75
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7 | Energy for Water Services

Map electricity use for water
services at the county level,
distinguishing between four
sectors:

= Large-scale conveyance,
= Irrigation,
" Drinking water, and

= \astewatet.

Agricultural Pumping
(Groundwater)

Large-Scale Conveyance

GBS MmN 13

|

Agricultural Pumping
(Surface Water)

pengont O T ST
e - —— — T

i

- (D 3 B

Drinking Water
(Surface Water)

Drinking Water
(Groundwater)

Municipal Wastewater

L D) 3 " o

Source: Tidwell et al. 2014



