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Energy and Water are Interrelated

* We use water for energy
— Cooling during power generation
— Liquid fuels production

* We use energy for water
— Treatment and disinfection
— Distribution
— Heating
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Different Fuels Require Different Amounts of
Water for Cooling

Nuclear: Il Consumes > 700 gal/ MWh
Once-through cooling [ Consumes > 550 gal/ MWh

] Consumes > 400 gal/ MWh
Fossil/Biomass/Waste: ] Consumes > 300 gal MWh
Once-through cooling [[] Consumes < 250 gal MWh

Natural gas/Oil
combined cycle:
Once-through cooling

Nuclear:
Nuclear Wet closed-loop

Coal/Petroleum residuum ¥etchsed-lap (tower)
fueled combined cycle:
Natural gas/Oll ‘Wet closed-loop
Natural combined

Wet closed-loo
oombmedcycl osLe)O % il/Bi te: Fossil/Biomass/Waste:

0 o Dry cooling Wet dmailnnle&hmiloap.ﬁme
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Source: Electric Power Research Institute’s “Water & Sustainability (Volume 3): U.S. Water Consumption for Power Production-
The Next Half Century.”
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Water Use for Energy Varies
with Cooling Method

Water for coal Cooling Pond
power generation

Open-Loop

Cooling Tower
e

Withdrawal: 450 gal/MWh
Consumption: 385 gal/MWh

Withdrawal: 35,000 gal/MWh Withdrawal: 550 gal/MWh

Consumption: 480 gal/MWh

Consumption: 300 gal/MWh Air'COOIing

Withdrawal: O gal/MWh

Consumption: 0 gal/MWh Ashlynn Stillwell
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Large Power Plants are Large Water Users
Generation Capacity (kW) Water Consumption (gal/kWh)

Electricity Generation
Capacity (kW)
e 1-128,400
128,401 - 376,900
376,901 - 815,000
815,001 - 1,433,300 50 100 200 Miles

' 1,433,301 - 3,969,000

Water Consumption
(gal/kWh)
e 001-014

@® 0.15-047

@ 048-088
0.89-1.55 0 50 100 200 Miles

@
@ 156-267

Texas consumes 157 billion gallons of water
to produce 400 billion kWh annually (more

than any Other State) Ashlynn Stillwell
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Energy Use for Water Treatment Varies with
Treatment Type

* National average (without distribution)

Water Collection and Treatment kWh/Mgal
Surface Water Treatment 220
Groundwater Treatment 620

Brackish Groundwater Treatment 3,900-9,700

Seawater Desalination 9,700-16,500

* Often over half of a city’s total energy consumption
goes toward water and wastewater treatment
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Distribution Constitutes a Large Portion of
Energy Use for Water

S—— * Distribution

nergy Use for Drinking

Water Treatment (kWh/Mgal) averages 85% of
total energy use

_ Treatment
15%

* Less for gravity
fed systems

Distribution
85%

* More for long-haul
transfer
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Most of Average American Residential Water
Use Is Outdoors

U.S. Residential Water Use

Other B;;h Dishwasher
domestic =" 2%

3%

Leak

Unknown 3%
1%
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Rights to Surface Water in Texas Vary with
Geography

* Large cities and
river authorities
hold large rights

Municipal Surface Water Rights ", T

(ac.re-feet/year) ._° . J;-Mg-‘r IV) W a.t er r I g h tS

0 -30,000

@® 30,001-113,000

e depends on

@ 381.877-792,000 0 50 100 200 Miles

- R existing allocations
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Energy Use for Wastewater Treatment Varies

with Treatment Type
* National average

Wastewater Treatment kWh/Mgal
Trickling Filter 950
Activated Sludge 1,300
Advanced Treatment without

JVanee Winou 1,500
Nitrification
Advanced Treatment with

oL 1,900
Nitrification

* Wastewater treatment plants show economies of
scale with larger treatment facilities
' g Ashlynn Stillwell
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Large Wastewater Treatment Plants are Near
Large Populations

* Wastewater
treatment alone
requires 25% more
energy per volume
than water treatment
and distribution
combined

* Unit energy
kWh/Mgal varies
widely with plant size
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Wastewater Treatment (MGD)

Plant Capacity (mgd)
e 00-35
® 36-130
@ 13.1-300
@ 301-830 50 100 200 Miles

T Y

@ s31-2000
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Texas Does Not Measure Electricity
Consumption for Water and Wastewater

* Energy for water and wastewater treatment
estimated based on national averages

— 2.1-2.7 billion kWh to treat 1.5 trillion gallons of
water annually

— 1.8-2.0 billion kWh to treat 1.2 trillion gallons of
wastewater annually

* Significant data gap of energy for water
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Texas Population I1s Projected to Increase

* TWDB estimates population to double by 2060 to 46
million people

* Without conservation or water reuse, more people
equals demand for more energy and more water

— Per capita energy use in Texas (55.4 kWh per person per
day) is highest nationwide (average 40.2 kWh/person/day)

— Per capita water use in Texas varies from 140-250 gallons
per person per day

* Existing water supplies projected to exceed
demand after 2012
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Saving Water Means Saving Energy

* Conserving water saves energy needed for
treatment and distribution, as well as wastewater
treatment

* Water reuse may also save energy, depending on
application

— Reclaimed water for irrigation reduces energy for potable
treatment

— Groundwater recharge maintains water levels to save
energy from pumping

* Conserving energy saves water needed for cooling
during electricity generation
' " Ashlynn Stillwell

WaterWi$e Panel 15
December 16, 2009




Drought Conditions can Prompt Water

Conservation
* Drought contingency

— Many violation citations
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Energy and Water Policy Decisions Affect One
Another

* Air-cooling of power plants
— Reduces water consumption
— Reduces power plant efficiency

e Stricter standards for water and wastewater
treatment

— Reduces risk to human health
— Increases energy use

* Distant water supplies or desalination
— Reliable water source
— Large distribution or treatment cost and energy use
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Tradeoffs Exist between Energy, Water, and

Carbon

* Greenhouse gas
emissions contribute to
climate change

* Changing climate alters
the hydrological cycle

* Inadequate water quality
or quantity leads to
more energy-intensive
water supplies
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Case Studies are Aimed at lllustrating Effects

of Policy Decisions

* Long distance transfer of desalinated seawater for
inland populations

* Changing power plant cooling technologies to
mitigate water management challenges

* Implementing statewide water conservation and
reuse practices

* Recovering energy from wastewater treatment
operations

* Harnessing wind power for brackish groundwater
desalination
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