2018 Water Brief for Fossi ENERGY
Applications

NETL Crosscutting—Briggs White

TECHNOLOGY
LABORATORY

June 2012018

Solutions for Today | Options for Tomorrow B e

ENERG




—!'V\./ater scarcity ; N — ENI\?EIIQ%I\YIAL
% ay ’."ﬁ‘r S Increased * .
% ?T o 0‘ ¢ thermoelectric ‘.. TL EE%S%R_’_.&%Y

water (Ijemand

Available Water and
Thermoelectric Power Plants:
Grc;wing R&D OPPORTUNITIES

F;gg;;'gggg’_ « As thermoelectric power grows to
X i Yo g P ermaelectric keep up with demand in the east,
® 3 [ ] '
PR il P ‘-/"‘::o 'f{',:*,“'g more effective water management
8% . .o e ' e S 0 ¢ . . c
Ll v PRI '."}:’ '] "'a.;y may help maintain low operating
growing e TR Y, costs.
population £ ¢ s 5 "‘ .
Wby et  In the water constrained west,

2010 U.S. National Map of Total Available Water * I’I IIII thermoeleCtriC power iS |00king to

with All Thermoelectric Power Plants \\ II ’ e '

Total Available Water Thermoelectric Power Plants (planned) S N ) 'I Ut| | |Ze teCh n0|og I eS SUCh aS

Mm3/day Pr:mecliln(:::‘:de(:yo:ep (all fuel types) b P 0 t e n t | a _____ .

-0-0.01 B Integrated Gasification ~‘ “ AreaS Of \‘ Wate.rless plants .employlng dry
a0 Growing ErrEE . L cooling technologies to help
0.1-05 Thermoelectric Power Plants (operating) i 8 O rowing '
(1)..5;1 Prlme;:::::f;::ep (all fuel types) , F:gsg:ggg' ben Eflttlng population, a"eVIate Current Water StreSS-
5-10 B intsgrated Gasfation {> thermoelectric ~ from R&D increased
10 - 50 A Nuclear Reactor y ; water demand thermoelectric

=i°1'0;°° o R 0 100 200 400 600 800 et LT

5 U.S. DEPARTMENT OF




N: NATIONAL

«m |[ENERGY

TL TECHNOLOGY
LABORATORY

Projected 2030 Available Water
and Urban Expansion: R&D
OPPORTUNITIES
* In western locations of Arizona,
Colorado, and Texas, planned
thermoelectric power plants may
want to consider effluent reuse
technologies  because  several
watersheds are expected to have
limited availability by 2030.
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Fresh Surface Water and Thermoelectric Water Withdrawal: R&D OPPORTUNITIES
» Six circled areas represent locations where thermoelectric water withdrawals (left map) nearly equal or exceed available fresh surface water (right map). These locations
stress the need for advances in dry cooling and water management technologies to minimize water use throughout thermoelectric power generation.
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Appropriated Water and Power
Sources: R&D
OPPORTUNITIES
* In the west, renewable sources of
power utilizing little to no water are
more common (33% to 9% net
generation), which may be partly
due to water appropriation; flexible
effluent and cooling technologies
may help thermoelectric power
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U.S. National Map of Projective Change in Consumptive Use from 2010 to 2030
with Projected 2030 Population

Projective Change in Consumptive Use from 2010 to 2030

Mm3/day

<010

[ Joo01-0
B Global Grid of Probabilities of Urban Expansion to 2030*
i

[Jo-o001

© o d > © L & i\ ® ® &

N g ¥ ; ¥ A 5 % 5 N @
[ Joot-00s & et s e & e § &
[ Joos-01 ;“f
o
[Joa-0s &
I::l 05-1 “Grid cell values 0 to 100 represent the probability of the area becoming urban by the year 2030.
~ Seto, K.. B. Glneralp. and L.R. Hutyra. 2015. Global Grid of Probabilities of

- Palisages, NY: NASA Socioeconomic Data and Applications Center (SEDAC)
>4 hitp:/idx doi.org/10.7927/H4Z899CG. Accessed: Feb. 20, 2018.

. o
Four (4) HUC8 watersheds
outside of Phoenix plan to
have increases in
consumptive water use.

s
0 100 200

T L TECHNOLOGY
LABORATORY

Change in Consumptive Use
and Growth in Population:
R&D OPPORTUNITIES

As populations grow in the west,
consumptive water use is projected
to grow; to avoid water availability
issues, thermoelectric power in
these locations may look towards
advances in dry cooling and hybrid
technologies.

In locations such as Phoenix, where
consumptive use is projected to
grow across all  surrounding
watersheds, thermoelectric power
may actively consider effective
automation technologies to use as
little water as possible.
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Northern Appalachia:
Available Water and
Thermoelectric Power: R&D
OPPORTUNITIES

When multiple thermoelectric power
plants are placed upstream of one
another, two issues impacting the
ecosystem arise: increasing effluent
water  temperature and water
quality.
To ensure thermoelectric power
remains environmentally  friendly,
efficient cooling and water treatment
detection technologies may benefit
the Northern Appalachia region.
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r « Even though the Midwest region is
b water-rich and has a diversified
energy portfolio, advancements in
water quality detection may benefit
the major cities in the region.
 Agriculture accounts for a significant
portion of the Midwest's economy;
designing effluent reuse techniques
deployable in a drought may benefit
both thermoelectric power and
agriculture.
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Southern Atlantic Coast:
Available Water and
Thermoelectric Power: R&D
OPPORTUNITIES
« Due to potential cycling from

distributed generation in this region,
advancements in  anti-corrosion
Pomer Plaats, aud Frojected 2030 Urhan Expansion materials, boilers, and load following
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Eastern Gulf Coast: Available
Water and Thermoelectric
Power: R&D OPPORTUNITIES
o Estuaries are common in the Gulf;

alike the Carolinas, advancements

reducing effluent temperatures will
help preserve these ecosystems.

Power Paats, and Projected 215 Urban Expansion  Agriculture plays a major role in the

Total available water ~~ Major River and Lakes (cross hatch)

Mm3/day Operating Electric Generating Units Easte rn Gu |f Coast’s economy;

0 by fuel type (> 1 MW capacity)

— T ol improvements treating alternative
e | Yo e sources of water, such as brackish
oo B e water, may alleviate future stresses
Thermoelectric fuel ygs: ric Renewal uel S: 5.00-10.00 . 100 - 250 \ g
:gg;le - Other Renewable Fuel Waste 10.00=50:00 . 250 - 500 w¢>s between thermoelectrlc pOWer and
:g::z:a??;\s Other fuel types: - il ‘ 500 - 1000 S B
- Uranium - Agriculture Byproduct - >100 0 125 25 50 75 100 a g rl Cu |tu re .

- Blast Furnace Gas
- Oil >1000 S
- Propane

- Refuse
sssssssss - Purchased Steam Global Grid of Probabilities of Urban Expansion to 2030*




TX, OK, and LA 2010 Total Available Water with Rivers,
Power Plants, and Projected 2030 Urban Expansion

Total available water ~~~ Major River or Lake (cross hatch)

Mm3/day
0

B o-001
0.01-0.05
0.05-0.10
0.10 - 0.50
0.50 - 1.00
1.00 - 5.00
5.00 - 10.00
10.00 - 50.00

[ 50.00 - 100.00

B > 100

Global Grid of Probabilities of Urban Expansion to 2030*

Operating Electric Generating Units
by fuel type (> 1 MW capacity)
(O Renewable fuel types
. Thermoelectric fuel types
. Thermoelectric renewable fuel types
® Other fuel types
Circle size indicates capacity (MW)
@ 1-100
@ 100-250

N
© 250-50 w{>» €
s

. 500 - 1000

NATIONAL

N ENERGY

0 25 50 100 150 200
.>1ooo RS

o

Thermoelectric fuel types:

- Landfill Gas
- Other Renewable Fuel Waste

ic Unit Prime Mo
C Cycle, G
Nuclear Reactor, Steam Turbine

TE TECHNOLOGY
LABORATORY

Western Gulf Coast: Available

Water and Thermoelectric

Power: R&D OPPORTUNITIES

While Oklahoma and Louisiana in
the Western Gulf Coast have
moderate water availability, Texas is
arid, and the region may benefit
from advancements in dry cooling
and hybrid technologies.

Due to the high population density,
improvements in water quality
detection may also benefit the
region and thermoelectric plants
downstream of one another.
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Northern Mountain West:
Available Water and

) Thermoelectric Power: R&D

OPPORTUNITIES

» The Northern Mountain West is arid
and may benefit from a similar array

e — of advancements as the Mountain
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