Questionsfor Lon House
Water and Energy Consulting
Committee on Energy and Natural Resources Hearing- March 10, 2009

Responses provide by Lon W. House, Ph.D., arein Bold.

Questions from Senator Bingaman:

1. Question for All Panelists— Several of you talked about the opportunity to reduce
energy consumption by reusing or conserving water. Mr. Bolze, your testimony
specifically references that the U.S. presently reclaims and reuses 6% of its
wastewater compared to other countries with much higher percentages.

Can each of you comment on the magnitude of potential you see for significant
water savings yielding significant energy savingsin this country? Are we just at
the tip of the iceberg with respect to the water & energy savings possible through
water conservation efforts? Has any established entity quantified the potential ?

Federal Facilities: Estimates of 24% of Federal water use can be saved using cost-
effective, existing “ off the shelf” technologies, primarily domestic water fixtures'.

Even more can be saved using advanced technologies and improved process water
using equipment such as cooling towers, steam systems, and irrigation. The GSA

found tgat federal water conservation potential is estimated at 121 million gallons
per day“.

Water Systems: The most promising areas for intervention within water supply
systemsare: improving the pumping system, managing leaks, automating system
operations, and regular monitoring (preferably with metering of end use)®. While
the water and energy savings are system specific (but can reach 30%), it should be
noted that these improvements often pay for themselvesin months, most do so
within ayear, and almost all recover their costs within three years.

Customer Use: Thereare multiple state and regional estimates of water
conservation potentials. In California, the state Department of Water Resources, in
its current draft of the California Water Plan, isusing estimatesof agricultural
water conservation savings potential of 2 million acre-ft per year (with an

L “Update of Market Assessment for Capturing Water Conservation Opportunitiesin the Federal Sector”,
Pacific Northwest National Laboratory, PNNL-15320, August 2205
2 Water Management Guide: A Comprehensive Approach for Facility Managers” , General Services
Administration, available at:
http://www.gsa.qgov/gsa/cm_attachments/ GSA_DOCUMENT/waterquide new_R2E-c-t-r 0Z5RDZ-i34K -
gR.pdf

“WATERGY': Energy and Water Efficiency in Municipal Water Supply and Wastewater Treatment”, The
Alliance to Save Energy, February 2007.
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investment of $75 million per year)* and urban water savings potential of 2.1
million acre-ft per year (35% of total use)®.

2. Question for All Panelists— As discussed today, one of the hurdles to coordinated
energy and water policy isthat energy policy is developed at a national level and
water policies are more local and regiona in nature.

How much of an impediment is that to integrating energy and water policy and
what other impediments do you see to this goal ?

Appliances’/Plumbing Fixtures. Thereareanumber of federally regulated
appliances or equipment in the water sector. “Federally-regulated commercial
and industrial equipment” is commercial and industrial equipment for which
there exists a test method and an energy conservation standard prescribed by or
under EPAct. “Federally-regulated consumer product” is a consumer product
for which there exists a test method and an ener gy conservation standard
prescribed by or under NAECA.

Oneissue that should be addressed isthe methodology on how the federal
standards are established. EO 13211 requires federal agenciesto conduct an
analysis of energy and useit to develop a statement of energy effectsin any
proposed rulemaking. However, only direct energy useincluded. In particular,
while energy savings are used in the determination of standardsfor hot water
using appliances and equipment thereisnot a consideration of the energy
savings associated with cold water savings (e.g., with toilets).

Buildings: Thereare proposed green building ANSI standardsincluding
ASHRAE Proposed ANSI Standard 189.1P Standard for the Design of High
Performance Green Buildings Except L ow-Rise Residential Buildings,
GreenGlobes-Green Building Initiative (GBI) Proposed American National
Standard 01-2008P, and Green Building Assessment Protocol for Commer cial
Buildings and National Association of Home Builders (NAHB) National Green
Building Standard®.

Recycled/Reclaimed Water: Regulationson the use of recycled water vary
acrossthe U.SAA. Thereareno national standards. California hasthe most
stringent regulations, as set by the Department of Public Health (“ multiple
barrier” approach).

The California State Water Resour ces Control Board recently adopted a
Recycled Water Policy in which established goalsto increase recycled water by

4 «California Water Plan Update 2009 - Draft”, Volume 2 Resource Management Strategies, Chapter 2,
Table 2-2.

°«CaliforniaWater Plan Update 2009 - Draft”, Volume 2 Resource Management Strategies, Chapter 3.
6 Alliance for Water Efficiency, available at:
http://www.allianceforwaterefficiency.org/Green_Building_Introduction.aspx
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an additional million acre-ft of water per year by 2020 and substitution of as
much recycled water for potable water as possible by 2030,

It isimportant to note that water issues are generally local/regional issuesand
thereisaneed to be able to respond to these issues on a much smaller scalethan
at the national level. The Association of California Water Agenciesrecently
adopted water conservation and efficiency policy principlesthat stateit
succinctly:

“Water conservation and water use efficiency programs must have the flexibility to
adjust to widely varying local circumstances. ... Effective water conservation and
water use efficiency programs must be responsive to local circumstances, including
changing water supply sources, water uses and demands, and water reliability
challenges.”®

3. Lon House, Water and Energy Consulting — While the mgjority of water-related
electricity useis by end users to pressurize, heat, cool and condition the water,
treatment of water is still asignificant area of energy consumption. Programs which
encourage water conservation can minimize costs of both drinking water and
wastewater.

Which treatment type — drinking water treatment or wastewater treatment — has
the greatest potential for reduction of energy intensity?

Follow-up: In addition to water conservation and efficiency programs, are there
additional policies, incentives, or technologies that could further minimize either
drinking water or wastewater treatment?

There aretwo responses: improving the efficiency of the treatment process, and
increasing the amount of renewable generation provided by the water /wastewater
treatment facilities.

I mprove Treatment Efficiency: Water treatment facilities can decrease their energy
use by 10-20% ener gy savingsthru treatment process optimizationand another 10-
20% energy savings thru equipment modifications®. Thefollowing table providesa
summary of typical standard equipment and high-efficiency equipment available for
water /wastewater treatment systems®®. Drinking water typically starts with cleaner
water, but isgenerally treated to a higher quality (at least in the past). Wastewater
isgenerally “dirtier” than fresh water when it startsthe process, and the increased
emphasis upon recycling water use generally makes the wastewater treatment
dightly more expensive. However, astheindustry shifts to lower quality water for

"http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/final_policy 021109.
df

E“Water Conservation and Water Use Efficiency Policy Principles’, Association of California Water

Agencies, adopted March 27, 2008.

® ACEEE Water and Wastewater Energy Road Map, American Council for an Energy Efficient Economy,

available at: http://www.aceee.org/industry/water.htm.

10" “Municipal Water Treatment Plant Energy Baseline Study” submitted to Pacific Gas and Electric

Company by SBW Consulting, August 28, 2006
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potable water, the energy requirement differences between fresh and waste water
are becoming increasingly blurred.

Category Baseline Design Energy Efficiency Measure Example
Treatment Technigua
Screaning EPAct motars Premiom efcent mators
Aaration
Coagulation and Flecculation
Sedimantation
Granular Filtration
lan Exchange
Membrana Filtration EFAct motars Premium efficient motors
Limited pretreatmeant Ceoagulation/Fleccul ation/Sedimentation
L Disinfection Medium pressura lamps Low pressure lamps
Ozane Fine bubble diffusers Na
Crone ganeration starting from air | Ozone generation starting from LOX
Czone/Paroxide S53MeE a8 ozong 53ame a5 ozoneg
LiParoxide Medium pressura lamps Low pressure lamps
Raw Water Pumping EPAct matars Pramium efficient motars
Throttling or by-pass VED
Finished Water Pumping EPAct matars Pramium efficiant motars
High pressure for antire systam Booster pump for high alevation customers
Thrattling or by-pass WED
BEquipment
Matars EPAct motors Pramium afficient motors
Constant speed WVED
Pumps Standard components High durability companants
Standard interior surface Linar to reduca friction
Boastar pump High distribution systém pressuré Lacalized booster pump
Blowears Constant speed, multi-stags High efficiency single stage
Compressars Madulating Load/uniead with receéner
No sequancer Sequenter
Valves High head loss Low head loss vahle ar VED
Vater storage capacity Standard capacity Increéased slorage capacity
Infarmation and controls Limited data collection & contrals Integrated data collsction & control system
Piping Standard interior surface Lingr ar coating to reduce friction
Lighting Title 24 Motion detector to activate lighting
Multi-level switching
Usa of day-lighting
Photocell to contral exterior lighting

| ncrease Renewable Energy: Water/wastewater treatment facilities have several
characteristics that make them ideal locations for certain types of renewable
generation: they have a large amount of electricity use on site; they are comfortable
with up-front capital expendituresfor long lived projects; and they usually have a
lot of open land available at the site (treatment facilities maintain a buffer of land
around the treatment plant for aesthetic and siting pur poses).

Solar —most of the over 200 kW solar generation facilitiesin California are located
at treatment facilities for the above mentioned reasons. Indeed, one of the criticisms
of the current California solar program isthat the renewable generation islimited

to the amount of electricity the treatment facility uses annually. The water agencies
have the space and inclination to install more solar generation if they could be
compensated for the excess electricity generated.

Biogas — shifting wastewater treatment from aerobic to anaerobic treatment systems
allows the wastewater treatment facility to generate significant amounts of biogas

LWH Responses, 3/31/2009, 1:18 PM page 4



(methane) for usein producing electricity (viainternal combustion engines,
microturbines, or fuel cells) and reduces the amount of natural gasused to keep
their digester bedswarm. In California, the majority of wastewater treatment
facilitiesare using their own biogasfor generation, and the remainder of the
facilitiesarein the processof converting to biogas generation in order to meet
Greenhouse Gaslimit requirements. Thisbiogas generation isnot limited to
municipal water treatment. Farms, dairy plants, and heavy industries could reduce
or eliminate their energy billsby running their high-strength or ganic wastewater
streams through treatment systemsthat generate methane biogas. In California,
several of the electric utilities have contracts to purchase biogas generated by dairy
farms and biogas produced electricity.

4. You advocate the installation of Advanced Metering Infrastructure (AMI) asit is
relatively inexpensive, and can provide cost savings through the rapid identification
of water leaks.

Can you estimate how expensive it would be to install such infrastructure
throughout California?

Theinvestor owned electric utilitiesin the state are spending $4 billion on Advanced
Meter Reading (AMR) / Advanced Metering Infrastructure (AM1) installations for
their customers, so this may serve as a reasonable estimate (except that the electric
utility systems ar e significantly mor e expensive that the AMR/AMI systems
considered by the water systems). A lot of the AMR/AMI infrastructureiscurrently
being installed in California water systems anyway. Through a California Energy
Commission study it was determined that over one-half of the water agenciesin the
state have some level of AMR on their system, and for 34% of the water systems
AMR isthe predominant type of water meter'!. Additionally, over 75% of the
water systemsin California areinterested in adding more AMR or AMI to their
systemsin the next several years!?

Follow-up: Could cost-savings from improved leak detection and reduced system
loss offset the price of AMI in a reasonable timeframe?

Administrative impacts arecurrently the primary reasons for selecting AMR among
the water systemsin California. The overwhelmingly dominant benefit expected
from AMR isreduced meter reading costs, followed by mor e efficient billing and
increased customer service. Operational benefits: theuse of AMR in conservation
programs, loss detection, and in increasing safety/security for personnel followed
administrative benefits asreasonsfor selecting AMR. The operational benefits from
AMR are expected to change as systems become mor e familiar with the technology
and dueto changesin tariff design, aswater conservation becomes increasingly

1 CEC500-07-022
12 House, L. W., “Smartmeters and California Water Agencies: Overview and Status’, California Energy
Commission, in press.
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mor e important in California and as more water systems switch from traditional
tariff design to water budget tariffs.*®

5. Your testimony notes that a number of current financial incentives for renewable
energy do not work for publicly-owned water systems.
Notwithstanding that problem, have California water agencies proceeded with
devel oping renewabl e energy supplies to integrate into their systems? |If so, what
benefits are driving this integration?

Compensating I ncentivesfor Non Tax Payers: In California, we have adjusted the
financial incentivesfor solar installation to provide increased incentive levels for
those customer s who do not pay taxes and cannot take advantage of tax credits, as
the following table shows. Thistableistheincentive paymentsfor solar installations
in California under the California Solar Initiative (CSl). Notethat the payments
are higher for government/non-profitsto account for their lack of ability to take
advantage of tax incentives.

| EPBBE Payments (per Watt) PBI Payments (per kWh }
MW Mon-Residential Non-Residential
Step in Residantial Commercial Government! | Residential Commercial Govarnmeant/
Step Non-Profit Non-Profit
1 50 n'a n/a n'a nfa n'a n/a
2 70 $2.50 $2.50 $3.25 $0.39 $0.39 $0.50
3 100 52,20 $2.20 5295 20.34 $0.34 $0.48
4 130 $1.90 $1.90 52.65 $0.26 $0.26 $0.37
5 160 $1.55 $1.55 se.30 $0.22 $0.22 +0.32*
B 190 £1.10 £1.10 £1.85 $0.15 £0.15 £0.26
7 215 $0.65 $0.65 51.40 £0.09 $0.09 $0.19
B 280 $0.35 $0.35 51.10 £0.05 50.05 $0.15
9 285 50.25 30.25 S0.90 $0.03 $0.03 $0.12
£0.10
10 | 350 $0.20 $0.20 $0.70 $0.03 $0.03

Power Purchase Arrangements: As the CSl rebates (above) continue to drop but
the tax incentives do not, the water agenciesin California areincreasingly using
Power Purchase Arrangements (PPA) asa means of procuring solar power rather
than owning the solar systemsthemselves. Under a PPA, a water agency agreesto
purchase electricity from a solar generation installation on itsland. The owner of
the generation equipment takes advantage of the accelerated depreciation and tax
creditsin determining the price of the electricity sold to the water agency.

Remote Net Metering Programs: Allow renewable generation at one location to be
credited against a portion of retail ratesat another system location. California’s
Assembly Bill (AB) 2466 is called the Local Gover nment Renewable Energy Self-
Generation Program and is codified as Section 2830 of the Public Utilities Code. It
allows gover nment entities to generate renewable energy at one location, and have it
credited against part (the generation part only) of retail rates at another location. It
isstill under development but the sizelimit of 1 MW and the inability to access any

3 pid.
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other incentivesin the development of the renewable project are limiting its
usefulness.

Renewables Feed-In Tariffs: Provide a utility standard contract with specified
renewable energy price. California’s Assembly Bill (AB) 1969 added Public Utilities
Code Section 399.20, authorizing tariffs and standard contracts for the purchase of
eligible renewable generation from public water and wastewater facilities. It has size
limitations (1 MW) and the inability to access any other incentivesin the
development of renewable projects isresulting in lessrenewable gener ation that
could be developed. However, several small in-conduit hydroelectric generation
projects are being developed under this program.

Questions from Senator Murkowski':

1 Please describe how the United States can satisfy all the expected water needs of
newly proposed power plants, including concentrated solar, in arid and semi-arid
regions.

Providing sufficient water for power plantsthat use significant amounts of water in
arid/semi-arid regions of the country will continueto be a challenge (PV solar,
certain types of concentrating solar such asthe Stirling engines, and wind use
negligible amounts of water in their operation).

Water usefor solar has become an issue in California. The Beacon Solar Energy
Project isa proposed concentrated solar electric generating facility proposed on an
approximately 2,012-acre site in Kern County, California. The project will use
parabolic trough solar thermal technology to produce electrical power using a steam
turbine generator (STG) fed from a solar steam generator (SSG). The SSG receives
heated heat transfer fluid (HTF) from solar thermal equipment comprised of arrays
of parabolic mirrorsthat collect energy from the sun.

Asthe California Energy Commission StatusReport #6 notes“ ... oneissue, use of
potablewater for power plant cooling, was highlighted in the Committee's
scheduling order because ‘' The Committeeisinterested in alternative cooling
technologies and alter native cooling water sourcesthat may be used at the plant to
reduce the projects need for groundwater...” **

2. Are there any regions in the country that are not expecting a significant water
problem in the next decade?

Whilethere arethe chronic water shortage problem areas such California and the
desert Southwest, we are seeing water problemsin areasthat previously never
experienced them, such asthe Southeast. A recent article stated that 36 of the
states are facing water shortages within the next decade®. Combine shortage

14 available at: http://www.energy.ca.gov/sitingcases/beacon/documents/index. html
15 «At Least 36 U.S. States Face Water Shortage”, by David Gutierrez, Natural News, March 31, 2008.
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problems with climate changeswith current concer ns about radionuclidesand
pharmaceuticals in the water and there are virtually no major areas of the country
that areimmuneto water problemsin the next decade.

3. Please describe how policies aimed at climate mitigation and adaption may affect
policies developed in the energy and water sectors, and, specifically, the energy-
water nexus.

In California, Green House Gas (GHG) emission targets are pushing water utilities
to improve efficiency of operation (to reduce energy consumption), increase water
conservation programs (to reduce water provided and the associated ener gy used),
are converting wastewater treatment to biogas operation (to reduce methane
emissions) and ar e increasing renewable generation, primarily solar and small
hydroelectric.

4. Please describe the impact on energy use with stricter treatment standards for
water and wastewater. Are there any energy related tradeoffs that may occur with
stricter treatment standards?

It isatruism that all of the increased treatment requirementsincrease energy use
over past operations. Aswe control to lower and lower allowable limits, increase the
number of contaminantstreated for, and are investigating treating for even more
problem chemicals such asradionuclides and phar maceuticals, thetreatment
processand energy requirementsfor the treatment areincreasing significantly.
Combineincreased treatment requirements for these contaminants with using
poorer and poorer quality water for water supply (such as brackish or sea water)
and in the next decade water systems ar e expected to add significant amounts of new
electrical load asthey access previously unused water sources and address increased
treatment requirements®®.

A recent AWWA article detailstheincreased energy costs associated with water
regulations, finding that the 18 National Primary Drinking Water Regulations
adopted between 1975 and 2006 cost 1.8 billion kWh per year in increased ener gy
use and an additional $187 million per year in costs®’

5. Please describe the impact of energy policies and regulations on water demands
and its availability.

Theimpact depends upon the generation technology used and the water used.
Certain renewables such as PV solar and certain concentrating (non thermal) solar,
wind, and hydroelectric generation do not materially impact water demands. If
recycled water isused, theimpact on fresh water isreduced. Thelargest
geothermal generation field in the world, the Geysersin Northern California, is

18 House, L. W.2007. “Will Water Cause The Next Electricity Crisis?’ Water Resources Impact 9 (1),
January 2007.

17« Drinking Water Regulations: Estimated Cumulative Energy Use and Costs’, by S. J. Reiling, Journal
AWWA, March 2009.
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being “fueled” by recycled water from the City of Santa Rosa. Many of the new
generation facilitiesin California likewise are using recycled water .

6. As we further examine the interrelationship between water and energy, what type
of qualitative data do you believe is needed to better understand the connections
to biodiversity and ecological health?

| think that the current data collection is adequate for biodiversity and ecological
health analysis. What islacking isgood data on water use and water and ener gy
savings, something California is attempting to obtain through its Water-Ener gy
Pilot proceeding with the California Public Utilities Commission®. Therearethree
studies and an evaluation being done.

Study 1: Statewide and Regional Water-Energy Relationship
* The goal of Study 1 isto develop a predictive model of the functional relationship
between wholesale water deliveriesin California and the energy used to deliver that
water. Essential model inputs are the primary deter minants of the energy intensity
of the state’ s lar gest wholesale water systems.

Study 2: Water Agency and Function Component Study and Embedded
Energy-Water Load Profiles
» The goal of Study 2 isto characterize and quantify the relationships between water
and energy use by water and wastewater agencies, and to deter mine the range of
magnitudes and key driversof embedded energy in water.

Study 3: End-Use Water Demand Profile Study
» Study 3 isdesigned to provide accurate hourly water use profiles. End-use Water
Demand Profile study measur es cold water demands of six end-use (customer)
categories:
1. Residential (Normal and L ow-income, Single-family)
2. Residential (L owincome, M ulti-family)
3. Commercial
4. Industrial
5. Public Buildings
6. Agriculture

Thefinal analysisisthe Embedded Energy in Water Pilot Programs measur ement
and verification. The focusison verifying and quantifying the water and energy
saved as a result of water-usereduction measures. There are a host of measures
being tested, ranging from pH controllersto laundry ozoneretrofitsto high
efficiency toiletsto recycled water useto leak detection. These studies/programs are
underway, and results expected in 2010.

7. How can we encourage coordination and collaboration of research, development
and policy efforts in the energy-water domain, with a view to cross-cutting
learning?

18 Rulemaking (R.) 06-04-010.
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Federal responsibility for water (primarily with the Environmental Protection
Agency) and for energy (primarily with the Department of Energy) residein
different federal agencies (the Department of Interior is heavily involved with water
supply and energy in the western states).

- Joint studies and research on thewater and energy can beinitiated

- These agencies should be required to address both water and energy as
part of their on-going mandate (the EPA should evaluate ener gy impacts when
developing water policy and regulations and the DoE should address water impacts
of energy policy and regulations).

Thereis considerablevalue associated with developing the science, resear ch, and
monitoring techniquesto address new generation products, and associated water
pollution beforethe fact, as opposed to investing in costly remedial work after the
water has become contaminated. California hasinitiated a Green Chemistry

I nitiative which seeksto eliminate or reduce the use of toxic substancesin products
and manufacturing processes rather than managing wastes at the end of a product’s
lifecycle® that could be followed on a national level.

8. Please describe the linkages between energy and water consumption, as a society
becomes more affluent. How do measures to improve water use efficiency and
energy efficiency correlate, as societies become more affluent?

Energy use tendsto increase with increasing affluence. Water usetendsto increase
initially with arisein affluence, and then stabilize. It isaxiomatic that water
consumes ener gy and energy consumeswater. Saving water will save energy, but
saving energy does not necessarily save water. These two resour ces have
fundamentally different characteristics that influence policy decisions.

- Therearevery limited sources of additional fresh water available (primarily
desalinization of sea water) but there are a host of options available for the
creation of electricity.

- Asdtated in my previous testimony, water conservation tends to result in
mor e consistent and stable savings ascompared to ener gy conservation,
primarily because new technologies ar e constantly being developed to use
electricity. Theenergy usein California hastracked the population growth,
while water use hasremained flat for thelast 30 years.

- Water issuestend to belocalized (or regionalized) while energy concerns
tend to be more national (the price and availability of oil has national
implications while the price and availability of water in Los Angeles
primarily concernsLos Angelians.

In my opinion, the water crisisisa more pressing matter than the energy crisis,
because there arefewer options available to addressit.

19 http://www.dtsc.ca.gov/Pol lutionPreventi on/GreenChemistry! niti ative/index.cfm.
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0. Please describe how water resource constraints can become energy constraints.

Depending on the type of cooling tower, the cooling process for thermal electrical
generators can account for up to 90%—-95% of total plant water use®. However,
there are optionsthat can significantly reduce the amount of fresh water used in
electricity production. Asthefollowing table shows, two states, Floridaand
California, have the majority of power plants using reclaimed water®* with Texas
close behind.

State in Which Power Plant and Number of Power Plants Using Reclaimed
Wastewater Treatment Plant Are Located Water

A7 3
CA 1:3
CO 1
FL 17
1A
KS
MA
MD
MS
NH
NJ
NM
NV
PA
TX
W1 1

P | L | s [

frod | ot | s

o | e

)|

On June 19, 1975, amid concer ns about the diminishing availability of fresh water in
California, the State Water Resour ces Control Board (SWRCB) adopted its“Water
Quality Control Palicy on the Use and Disposal of Inland Waters Used for

Power plant Cooling” (Resolution No.75-58)?2. Resolution 75-58 states that from a
water quantity and quality standpoint, the sour ce of power plant cooling water
should come from the following sources (in order of priority): (1) wastewater being
discharged to the ocean, (2) ocean water, (3) brackish water or natural sources of
irrigation return flow, (4) inland wastewaters of low total dissolved solids (TDS),
and (5) other inland waters. Where the SWRCB hasjurisdiction, use of fresh inland
watersfor power plant cooling will be approved by the Board only when it is
demonstrated that the use of other water supply sourcesor other methods of cooling
would be environmentally undesirable or economically unsound. Additionally,
California Water Code Section 13550 et seq. requiresthe use of effluent for
industrial purposes, especially for cooling, whereit isavailable. In 1997, the siting
agency in the state, the California Energy Commission (CEC), and the SWRCB

20 « Comparison of Alternate Cooling Technologies for California Power Plants”, California Energy
Commission. 2002, CEC500-02-079F

2L «Yse of Reclaimed Water for Powerplant Cooling”, Argonne National Laboratory, ANL/EV S/R-07/3,
August 2007.

22 www.swrch.ca.gov/pl nspol s’wgpl ans/pwrpl ant.doc
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entered into a Memorandum of Understanding in order to coordinate the review of
projects for which aregional water quality control board or the SWRCB have
authority.

Theuse of dry cooling versus wet cooling for power plant operations hasthe
following impacts:
- the use of dry cooling reduces plant water requirements by about 90%,
- an associated increased plant capital cost of about 5% to 15% of the total plant
cost for the dry cooling system,
- energy out reductions of 1% to 2%, and
- capacity reduction of 4% to 6% .23

10.  What percentage of water used in California comes from reused water?

Currently 6% of the water usein Californiaisfrom reclaimed water, but that
per centage is projected to increase to 20% in the next two decades. The following
table listsrecycled water usein California in 2002.

RECYCLED WATER USE IN CALIFORNIA

Oa2003
Vahato of Recveled Watar Use Wighin Region, Acre-FoatYear
Typers of Rgusse
1 5 R 55 f i -1

Agriculiural ieegaion 12,p%4 H31E ol Bl 3,752 LTI 12 35348 E5HH 2,951 30,705 5033 2401.551
Landecape 2575 1,112 5 I a0 4 624 4,101 11,200
arigatioe and
Indusinal use o 4,80% 2 22376 o a1 i) [Ex] 27 257
Ciround water recharg 1} (] a 36,247 o L] 2,50k I 1] a 2Hi 49,053
Segmater Bamier [ 1] 0 10,681 [ ] ] i [ EXELT 0 23 631

. el . = . L L
Wild life habiiat o .

- AL 17T £, 198 H 5,437 [ o i 4,36 1 ¥

[ l [V [
il 1 9.5 L LHR 1536k

TOTAL 17,546 29,519 23295 152,306 1238 1,427 4n552 23,41= G747 H3,B50 HLFSS 525452
Soupce: Office of Water Recyeling, Califoenia Suae Wanr Reicurces Contol Boand

Recycled water use has increased shar ply since 2000, in part due to theincreased
use by electric power plants.

2 «Cost and Value of Water Use at Combined-Cycle Power Plants’, California Energy Commission, CEC-
500-2006-034, April 2006
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Figure 1. Recycled Water Use in California for 1570 to 2002.

The state water plan developed by the Department of Water Resour ces, the
California Water Plan®®, lists 1,670 acre-ft per year of recycled water in its future
portfolio of available water for consumption.

11. Please explain the energy requirements of reused water compared to freshwater
usein California, particularly in southern California.

Whilethereisa consider able range in the energy requirements of fresh water,
recycled water tendsto have a much narrower spread, asthe following table
illustrates®.

24 http://www.waterpl an.water.ca.gov/
% «california's Water — Energy Relationship”, California Energy Commission, CEC-700-2005-011-SF,
November 2005.
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Table 1-2: Range of Energy Intensities for Water Use Cycle

Segments
Range of Energy
Intensity
KWh/MG
Water-Use Cycle Segments Low High
Water Supply and Conveyance 0 14,000
Water Treatment 100 16,000
Water Distribution 700 1,200
Wastewater Collection and Treatment 1,100 4,600
Wastewater Discharge 0 400
Recycled Water Treatment and Distribution 400 1,200

As the following table?® shows, for the Inland Empire Utilities Agency, recycled
water hasthe lowest energy intensity of any of the water sources available. This

relationship istypical for water agenciesin Southern California.

Figure 2-2 Energy Intensity of IEUA Water Supply Options

Ocean Desalter [

] 13,503

Groundwater Pumping [ ] 2,915
Recycling [ 1.228

East Branch State Water Project |
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12. How do the figures for water reuse compare to other states, and or nations with

limited water supplies?

Themajority of water reusein the U.S. occursin four southern and western states.
Astheresponseto Question 9 states, the water reusein these states isdriven not
only by a shortage of fresh water, but also by the extensive use of reclaimed water

for power plant use.

26 | bid.
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13. How do you weigh the ecological impacts of seawater use for energy production
verses inland facilities, that likely use fresh water?

For humans, fresh water is more valuable that salt water. Asstated in responseto
Question 9 above, it isvery difficult to site a power facility inland in Califor nia that
uses fresh water without going to some alter native form of cooling or water.
Californiaisalso in the midst of evaluating a ban on once through cooling for power
plantslocated on the coast dueto its environmental impact.?’

Questions from Senator Stabenow:

1. Water scarcity in non-arid regions. When we talk about water supply, we often
think immediately of California and the arid Southwest. Y et the groundwater
situation around the Great Lakes is poor and we're facing major groundwater
depletion around population centers like Chicago, Milwaukee, and Detroit.
Furthermore, those areas have faced additional pressure on supply dueto
compacts with Canada restricting water extraction from the Great Lakes. | have
also been told that in Michigan, a power plant application was denied due to lack

27 http://www.waterboards.ca.gov/water_jssues/programs/npdes/cwa316.shtml
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of water availability. Could you expand upon this a bit more, to explain why the
Great Lakes region also requires better water efficiency, athough one might not
reaize it?

Clean fresh water isa premium resource. The use of such a valuable resourceto
carry heat away from a power plant may not be the highest and best use,
particularly when there are a number of alternative waysto either produce the
power or dispose of the heat.

Even in areas of perceived water abundance such asthe Great Lakes area, thereis
conflict over water policy and use®®. In 2008, the governments of the eight statesin
the Great Lakes basin adopted the Great L akes—St. Lawrence River Basin Water
Resour ces Compact (the Compact)?®, which was recently ratified by the federal
gover nment to finalize the agreement . The Compact puts strict limits on water
usein an attempt to minimize future threatsto theregion®’. One of the major

obj ectives of the Compact iswater conservation and efficiency goals and programs.
These goals and programs are attempts to minimize water use and create
sustainable use of the water within the Great L akes ar ea.

28 “The Great Lakes Water Wars’, by Peter Annin, Island Press, August 2006.

29 “The Great Lakes-St Lawrence River Basin Water Resources Compact”, Final Report, August 15, 2007.
30 Signed October 3, 2008, by President Bush. The U.S. House of Representatives voted to approve the
Compact by a 390 to 25 vote on September 23rd. The U.S. Senate approved the Compact on August 8,
2008.

31 The Compact prohibits all new or increased diversions from the Basin
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