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Executive Summary

The Sonoma County Water Agency is committed to reduce greenhou® gas (GHG)
emissionsfromits opeations The Water Agency contracted with the Climate Protection
Campagn to measure the amountof GHG emissionsproduced by its opaations andto
make recommendaionsfor emission redudion targets and strategies to achieve those
targets. Thisreport summarizes theresults of thiswork. A companion report,
GGreenhou® Gas Emissionsfrom Water Supply Operations Current Inventory and
Potential RedudionsOby Rosenblum Environmental Engineering, is also pat of this
work. It isimportant to note tha the Water Agency has undetaken many projectsin
recent years to make its opeationsmore energy efficient and to switch its energy sources
fromfossil fudsto renewables. Theresults of these efforts may not bereflected in this
report.

Greenhouse Gas Emissions Inventory Results

Total greenhou® gas emissionsproducd by Sonana County Water Agency (SCWA or
QAgencyQ opaationsin 2000were 12,365tons in 2005they were 22 217tons
representing an 80 per cent increase. Emissionsspiked in 2005dueto thetrangtionto
Power and Water Resources Pooling Authority (PWRPA) as the primary power source
and the unavailability of Western Area Power Administration (WAPA) hydropower in
thefirst three monthsof 2005 Asthegraphtha followsillugrates, GHG emissionscan
increase at the same time tha energy use decreases dueto changes in the source of
power.

Sonoma County Water Agency Greenhouse Gas
Emissions and Total Energy (2000-2005)
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Figurel

Energy and Emissions Study Results

This study* focuses on greenhou® gas emissions(GHG) from electricity used to pump
water across SCWAQ service area. Figure 2 shows that water-supply pumping
represented 71 percent of SCWAQ total GHG emissionsin 2005.

DISTRIBUTION OF SCWA GHG EMISSIONS IN 2005

3% 2% 4o

N Buildings

B Vehicle Fleet
8 Employee Commute
O Water Supply

B Wastewater Treatment
Water Supply

71%

Solid Waste

Figure 2

Basdlines were derived for theannud water supply, electricity use, electricity cog, and
GHG emissions(based on thefud mix used to generate the electricity supplied to SCWA
in 2005) Data from years 2004and 2005were usd to derive these baselines, which are
shown in Table 2, alongwith theunit values.

! Sonoma County Water Agency Greenhouse Gas Emissions from Water Supply Operations: Current
Inventory and Potential Reductions, Rosenblum Environmental Engineering, May 2007.
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2005Basline Valuesfor SCWA Operations

TOTAL TOTAL TOTAL TOTAL ELECTRICTY UNIT UNIT UNIT
WATER ENERGY COST GHG RATE ENERGY COST GHG
MGlyr MWhr fyr $lyr Ton-CO2/yr $MWhr MWhr/MG $MG Ton-CO2/IMG
21,200 56,800 $4,390,000 10,600 $77 27 $207 05
Tablel

Three pathways to sign ificant GHG red uction

SCWA has made a commitment to reduce GHG emissionsfromits opaations The
guestion tha this study seeks to answer is. Wha actionswill berequired for SCWA to
meet both the countywide GHG target of 25 percent redudion bdow 1990levels by
2015,as well asthestatewidetarget of 80 pecent redudion bdow 1990levels by 20507
Both of these targets arein linewith the Fourth Assessment of the Intergovenmental
Pand on Climate Chang€® of emissionsredudion required to Gavoid dangerous
anthropogaic interference in the climate (stabilization of aamospheic carbondioxide at
less than 500ppm).O

Thestudy evaluates and quantifies the potential for reduang GHG emissionsby
estimating redudionsin energy use from three approaches or pahways:

Improving equipment and aqueduds
Optimizing punp/storage opeationsfor peak power redudions

¥ Improving water efficiency throughoutthe service area to reduce theneed for
punping

End-use water efficiency significantly affects SCWA emissions

Thestudy compaes the effect on SCWA GHG emissionsof three end-use water
efficiency scenariosfor 2020with the 2005baseline. Thethree scenaiosare:

¥ Standard Efficiency is based on SCWAGQ current conservation target of 9,200
acre-feet per year (AF/yr). This scenario indudesimplementation of al the
Cdifornia Urban Water Congervation Coundl@ Best Management Practices
(BMPs).

2 Climate Change 2007: Mitigation of Climate Change Summary for Policy Makers, Page 23.
http://www.ipcc.ch/SPM 040507 .pdf
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¥ Available Efficiency is based on the Pacific Inditute recommendaions’ and
indudes off-the-shdf equipment and controls, proven designs and readily
available services conddered econonically feasible at a $600acre-feet (AF)
averagelife-cycle cod for new water supply. The averageredudion from
efficiency measures across SCWAGQ service areaand al user sectors would be 38
percent of the2020supply tha would have been required withoutefficiency
measures.

¥ GHG Targe Efficiency or GHG Reduction Optimized Efficiency*reduces
SCWA GHG emissionshy 70 percent. The average water use redudion required
from end-use efficiency measures across SCWAQ service areaand all user
sectors would be 51 percent of the2020supply that would have been required
withoutefficiency measures. Since theredudionisso large, feasibility mus be
confirmed with demand-side andyses. Another study is beng conduded by
Climate Protection Campagntha is intended to be a companion report for the
City of SantaRosa.

Note: Electrical power redudionsof 12 percent from pump/drive efficiency
improvements, optimization of opaationsto reduce peaks, and trangmission system
improvements implemented in the Water Supply, Tranamission, and Reliability Project
(Water Project) areinduded in all the scenarios

Figure 3 summarizes changesin water demand, electricity use, electricity costs, and GHG
emissionsfor thethree scenariosdescribed above All of these parameters inarease for the
Standad Efficiency scenaio, while al parameters are reduced for thetwo other
scenarios It mug benoted that withoutthe water and energy efficiency measures tha are
indude in Standad Efficiency scenaio, theincreases in these four areas would have
been much larger: 45 percent for water; 77 percent for energy; 100 percent for cog; and
150 percent for GHG emissions

Themain points summarized in Figure 3 are:
¥ Current water supply planswill lead to a 62 percent increase in GHG emissions

by 2020,while additiond water efficiency could decrease GHG emissions 43t070
percent.

% Waste Not, Want Not: The Potential for Urban Water Conservation , Pacific Institute, 2003.
* Required to achieve the 70 percent or more reduction in GHGs estimated to be required by the
Intergovernmental Panel on Climate Change to stabilize atmospheric carbon dioxide.
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Current water supply planswill beaccompanied by a nearly three-fold increase in
energy cogs by 2020,while additiond demand-sidewater efficiency could even
stabilize energy cods at 2005levels (the48 percent increase for the Available
Efficiency scenario would still save $6 million pe year compared to the current
plan, and cog stabilization unde the GHG Target Efficiency scenario would save
$8.2 million per year).

ANNUAL CHANGES FROM 2005 BASELINE

W 2020 Standard Efficiency
2020 Available Efficiency
1832020 GHG Target

7
%
7,

Figure3

mportant to note tha the additiond water efficiency scenariosexamined in this

report are notthe only meansto reduang GHG emissionsand cods.

Other methodsfor SCWA to redue GHG emissionsindude

¥
¥

Additiond energy efficiency beyond 12 percent
Displacement of potable water with recycled water
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¥ Procurement of additiond electricity from renewable resources’

Thebottom lineisthat finding cog-effective combinaionsof methodsto reduce GHG
emissionsshould be pat of all current and future project designs.

Hydropower : Advantages and drawbacks

SCWAG GHG emissionsare very sendtive to theavailability of hydropower fromthe
Western Area Power Agency (WAPA). Maximum hydropower is available in May with
zero GHG emissions then hydropower falls off during subsequent summer months and
GHG emissionsincrease N jus as SCWAG energy demandsfor water purrping increase
(see Figure 4). Thevery largeredudionin water demand called for in the GHG Target
Efficiency scenaio istheonly way for SCWA to potentially get by with only
hydropower from May throughAugug, with zero GHG emissionsand no need to
purchase fossil-fuded market power. Otherwise, additiond non-emitting resources are
required.

SCWA Monthly Emissions from PWRPA-Supplied Electricity (2005)
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® These methods were not evaluated or included in cost comparisons. No assumptions were made about the
availability or cost of obtaining additional renewable resources. However, strategies such as Community

Choice Aggregation might allow SCWA to obtain electricity from new renewable resources at a
competitive cost.
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Figure4

In 2005,very little WAPA hydropower was available in Januay, February, and March,
caugngrelatively high GHG emissions It is posible tha, in other years, more
hydropower will beavailable in these months If so, theincreased hydropower would
reduce annud GHG emissions

Thecombinaion of water and energy efficiency measures with other renewable energy
sources besides WAPA hydropower could result in very much lower GHG emissions
and lower cods, by 2020Q It is also important to nate tha large-scale hydropower such as
WAPAG s not eligible for renewable resource funding from the State of California.
Eligible renewables could be cog-effectively developed locally by SCWA in conjundion
with aload aggregation program such as Community Choice Aggregation.

Figure 5 shows the breakdown between hydropower and market power for each of the
efficiency scenaios based onthe assumption tha WAPA hydropower energy supplied to
SCWA in each month will remain the same asin 2005 This might nat bethe case,
especially in droughtyears, so creating a portfolio of additiond renewable resources will
notonly replace market power, butwill also provide a safeguad agang climate impacts
on hydropower.
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ANNUAL ENERGY FROM WAPA HYDROPOWER AND MARKET PURCHASES
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Figure5

Far lower life-cycle cods, and even net savings are expected if regiond end-use energy
savingsand wastewater processing energy savingsare induded in the calculations This
will bedemongrated in a companion study for the City of Santa Rosa, which will
estimate implementation cogs and performance for the efficiency measures, with thar
end-use and wastewater savings and displacement of potable water with recycled water.
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Introduction

The Sononma County Water Agency (SCWA or GAgencyQ is committed to a process to
reduce greenhou® gas (GHG) emissonsfromits operations This process has five steps

Condud abasdlineinventory

Set an emissionsredudion target
Create a plan for redudng emissions
Implement the emissionsredudion plan
Monitor emissions

agrwbdE

TheWater Agency contracted with the Climate Protection Campagn to measure the
amountof GHG emissionsproduced by its opaations and to make recommendaionsfor
emission redudion targets and strategies to achieve thos targes.

Greenhouse Gas Emissions Inventory

The GHG inventory conduded for the Agency by Climate Protection Campagn covered
the following sectors of opaations

Buildings

Vehicle Fleet
Employee Commute
Water/Wastewater
Solid Waste

K K K K K

Electricity use, natural gas use, fud use, and solid waste disposal numbers were used to
compute GHG emissions Datafromtheyears 2000ER005was used for theinventory,
athoughonly daafromthebaselineyear (2000)and emissionsstudy year (2005)are
presented here.

Inventory Results
For theyear 2000,baseline inventory results are shown in Table 2 and Figure 6.

Equiv CO2 Equiv JEnergy

Sector (tons) | co2 @) Jmitiion Btu) Remarks
Buildings 379 3.1 4,325 Electricity and natural gas
Vehicle Fleet 946 7.7 11,016 Diesel and gasoline*
Employee Commute 762 6.2 8,896 71,168 gallons gasoline
Water/Wastewater 9,583 77.5 212,000 62,115,913 kWh (PG&E, WAPA)
Waste 694 5.6 Biosolids and green waste
Total 12,365 100.0 236,236 |

Table2
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Sonoma County Water Agency Greenhouse
Gas Emissions - 2000 (12,365 tons)

6% 3% 8%

6% O Buildings

B Vehicle Fleet

O Employee Commute
O Water/Wastewater
B Waste

7%

Figure6

For 2005(the example emissionsstudy year), inventory results are shown in Table 3 and
Figure 7 bdow.

Equiv cO2 | Equiv CO2 JEnergy

Sector Sons) )  lmillion Btu) Remarks
Buildings 553 3 6,501 Electricity and natural gas
Vehicle Fleet 946 4 11,016 Diesel and gasoline
Employee Commute 668 3 7,800 63,934 gallons gasoline
Water/Wastewater 19,307 87 203,650 159,669,487 kWh (PWRPA & PG&E)
Waste 743 3
Total 22,217 100 228,967

Table3

Sonoma County Water Agency Greenhouse Gas
Emissions - 2005 (22,217 tons)

3% 2% 4% 3y, @ Buildings

m Vehicle Fleet
o Employee Commute
0 Water/Wastewater

88% m Waste
Figure?7
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Comparative Analysis of Baseline and Current Years

Theoveal energy use by SCWA in all sectors decreased by about3 percent compaing
2000and 2005,butthe GHG emissionsincreased by almog 80 percent. Thetwo sectors
tha increased themog in GHG emissionsare the Building Sector (379tonsin 2000;553
tonsin 2005)and the Water/Wastewater Sector (9,583tonsin 2000;19,307tonsin
2005) Thechangein the Building Sector was caused by the congruction of the new
administration building on Airport Boulevard. However, the changein the
Water/Wastewater Sector, which accounts for themajority of theinarease overall, was
caused by the changein the power provider from WAPA and PG& E to Power and Water
Resources Pooling Authority (PWRPA).

The Change in the Water/Wastewater Sector

The GHG emissionscaused by opeationsin the Water/Wastewater Sector increased by
amog 10,000tons or more than doubk, in 2005compared to 200Q Theindirect
emissionsfrom electricity use resulted from the consumption of 62115913kWh for
water supply and wastewater opaationsin 2000.1n 2005,emissionsresulted from the
conumption of 59,669487kWh. Theenergy usisfairly directly related to water
ddiveries. Specifically, the opeation of the Wohler pumps (44,777 MWh in 200Q
38,965MWh in 2005)account for mog of theenergy use by the Agency.

Althoughthe Wohler pumpsused less electricity in 2005vs. 2000,GHG emissionsfrom
this electricity use more than doubked. There are two factorsin thisincrease: (1) the
reduced availability of WAPA hydropower and (2) the acquisition of GHG-produang
market power® by PWRPA.

Water/Wastewater GHG Emissions Profile

From 2000through2004,the Agency purchased energy from Western Area Power
Administration (WAPA) for the Wohler Road punping indallation, thelargest energy
user for the Agency. WAPA supplies hydrodectric power primarily fromfederal damsin
the Central Valley. Except for 200Q” al theremaining energy needs of the Agency were
filled by PG&E. In addition, any shortfal in the energy requirement of the Agency was
hackstoppalOby PG&E. If the available hydropawer fell bdow therequired energy
level, the necessary excess would be supplied by PG& E.

This made the emissionsprofile of the Agency dependent onthe availability of
hydrodectric power. Less hydrodectric power (which is zero emissiong in 2001, 2002
and 2003, meant more PG& E power. This accouns for theincrease in emissionsin those
years, even thoughtheenergy use was the same or less than 2000.Figure 8 shows the
increase in emissions even as energy use decreased.

® Market power is electricity that is purchased on the Glay aheadOor GypotOel ectricity market. This market
iswhere additional electricity can be purchased. PWRPA uses these market purchases to make up for
shortfallsin hydroelectric power.
" Energy was purchased from Constellation New Energy in 2000.
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In 2005,the Agency joined the Power and Water Resources Pooling Authornity

(PWRPA). All of thelargest energy usersin the Agency were tranderred to PWRPA,
while the smaller accounts remained on PG&E. All of the WAPA power formerly applied
only to Wohler was now distributed amongall thelarge energy users. Additiond energy,
beyondwha was available from WAPA, was purchased by PWRPA throughvarious
power marketers, induding Coral Energy and Calpine Theoveal effect onemissions
was alarge GHG increase in 2005because the market power purchased by PWRPA is
much QlirtierQ(highea GHG emissiong than PG& E. Where PG& E power has an
emissionscoeficient of 0.731bseCO,/kWh, market power has an emissionscodficient
of 1.391bseCO/kWH’.

Emissions for the Water/Wastewater Sector 2000-2005
7 - 250,000
8 — 200,000 E
H GHG Emissions

O L i)

) 150,000 S (Tons eC0O2)
7] | —

S 100,000 = | m Total Energy
= - 50,000 E (million Btu)

-0
Figure8

Inventory Summary

Since 2000,greenhou® gas emissionsfrom Agency opeaationshave been largdy
dependent ontheavailability of hydrodectric power from WAPA. When power
purchasing was switched over to PWRPA, the QlirtierOpower purchased on the market
displaced GxleanerOpower from PG& E. This nearly doubled emissionsin 2005from the
baselineyear, 2000.

8 Based on Cora Energy Power Content Label for 2005: 5 percent Eligible Renewables, 38 percent Coal,
24 percent Large Hydroelectric, 33 percent Natural Gas.
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Setting a GHG Emissions Reduction Target

An emission redudion target can be expressed either as an intensty god® or asan
absolute redudion god. In order to be congstent with redudion targets set by local
govenments in Sonama County, only an absolute redudiontarget is consdered. This
target is expressed in thefollowing way: OX percent redudion b ow basdlineyear Y
emissionsby target year Z.OIn thisreport, we use year 2000as a baselineyear. Thisis
condgstent with the baselineyear used by thelocal govenmentsin Sonoma County.™

Target Setting Process
The process of setting atarget can be expressed as follows:

Determine strategies for GHG redudion

Quantify electrical energy and GHG redudionsfrom variousstrategies
Quantify finandal effect of variousstrategies

Determine GHG target

|dentify stepsrequired to achieve target

|dentify risks to achieving target

ouahrwWNE

In thefollowing sections we present the results of each step of this process. We begin
with an overview of therelationship beween energy, water use, and greenhou® gas
emissions

Overview

Energy, water, and greenhou® gas emissionsare integrally related. At each stagein the
Cdifornia Water Use Cycle, shown in Figure 9 bdow, energy is used, and greenhoug
gas emissionsoccur as aresult of theenergy use*?

° Anintensity goal uses ametric called the Qyreenhouse gas intensityQ which is the amount of greenhouse
gas produced per unit of production or revenue.
10 AB 32, Californial® new greenhouse gas emissions control law, sets atarget of reducing emissions
statewide to 1990 levels by 2020. It islikely, but not certain, that QupstreamOemitters will be capped. This
means that electricity producerswill probably be subject to the cap, but not consumers. Thiswill raise the
cost of electricity and fossil fuels generally, which increases the strategic value for large energy consumers
of setting aggressive reduction targets.
Ycalifornia® Water-Energy Relationship, California Energy Commission Final Staff Report, 2005:
http://energy.ca.gov/2005publications/ CEC-700-2005-011/CEC-700-2005-011-SF.PDF
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Energy isused, and corresponding greenhou® gas emissionsoccur, at different levels
throughoutthis cycle. Table 4 bdow shows the amountof energy used in each portion of
thecycle, alongwith the percentage of thetotal energy used in California

Table4
. Natural Gas Diesel
E'fé{,{,'ﬁ;‘y (Million | (Million
Therms) Gallons)
Water Supply and Treatment
Urban 7,554 19 ?
Agricultural 3,188
End Uses
Agricultural 7,372 18 88
Residential
Commercial | 27,887 4,220 ?
Industrial
Wastewater Treatment 2,012 27 ?
Total Water Related EnergyUse | 48,012 | 4284 | 88
Total California Energy Use 250,494 13,571
Percent 19% 32%

As Table 4 shows, the portionsof the Water Use cycle tha the Sonana County Water
Agency (SCWA) and its subaontractors are conaerned with represents 26.5 percent of the
electricity and 1 percent of thenaural gas use. Thisis about11 percent™ of thetotal

2Total greenhouse gas emissions from water-related energy use are calculated using standard statewide
coefficient for electricity use, and standard coefficients for natural gas and diesel combustion. Using these
coefficients, total greenhouse gas emissions are 44,790,580 tons. SCWA and its subcontractors are
concerned with the Water Supply and Treatment and Wastewater Treatment portions of the cycle. The
14 GHG Emissions, Energy Use, and
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greenhou® gas emissionsassodated with electricity, naural gas, and diesel usein the
Water Use Cycle. Thisisimportant to keep in mind when evaluaing GHG redudion
measures. End-use water redudionwill reduae energy use and emissionsin the End Uses
portion of the Water Use Cycle. There is also aripple-througheffect tha will reduce
emissionsin the other sectors of the Cycle.

Theopeaationsof the SCWA represent the Water Supply and Conveyance portion of the
cyclein Sononma County, aswell as providing the Wastewater Treatment/Recycled water
portionsof thecycle for some areas. Thefocusof thisreport is onthe water supply-side
activities of the Agency, which conditute themgority of its energy use and greenhou®
gas emissions

To providea demand-side perspective to this supply-sidereport, a companion report™ is
aso being prepared for GHG redudionsfor Santa Rosa@ water and wastewater
opeations(Santa Rosa uses 36 percent of SCWAQ® annud supply). Theoverall intent of
both reportsisto consde thefeasibility and effectiveness of GHG-redudionsthroughout
theentire water cycle, fromriver extraction through cusomer use to wastewater
treatment, discharge, and reclamation. This approach allows congderation across
jurisdictiond boundaies, and the combinaion of private and public cogs and bendfits.
For example, cugomer (demand-side) energy savingsresulting from water efficiency
improvements will betwo to three times highe than savingsfrom decreased water supply
punping, greatly multiplying regiond GHG redudionsfrom SCWAQG water efficiency
efforts.

Summary of Energy and Emi ssions Study Findings

Thefull report™* prepared for the Agency discussing energy use, greenhou® gas
emissions and thefeasibility and cog of variousemission redudion targetsis available
unde separate cover as (Bonoma County Water Agency Greenhou® Gas Emissionsfrom
Water Supply Operations Current Inventory and Potential RedudionsONovember 1,
2006 by Rosenblum Environmental Engineering.

I ntroduction to Study

SCWA delivers water to urban water agendes in Sonoma and Marin counies fromthe
Russian River.

SCWA B maximum demand from its cusomers is 68,200 acre-feet per year (AF/yr)*
while current average demand is 65,200 AF/yr.*® Because a 2 percent annud popuktion

emissions from these portions of the Water Use cycle are 4,938,110 tons. This represents 11 percent of the
total.

13 Funded by City of Santa Rosa

14 Prepared by John Rosenblum, PhD, Rosenblum Environmental Engineering

> Thisisthetotal current Reasonable Annual Need defined in Description of Model that Calculates the
Allocation of Water Available to Sonoma County Water Agency for Its Customers During a Water Supply
Deficiency Taking Demand Hardening into Account, April 4, 2006, by John Olaf Nelson Water Resources
Management for the 11th Restructured Water Supply Agreement (JONWRM Modd!).

16 Average annual deliveries for 2004 and 2005, from SCWA records.
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growth is predicted in the service area, SCWA has initiated the Water Supply,
Transmission, and Reliability Project (Water Project) to satisfy amaximum demand of
94,100 AF/yr by 2020 This represents a 44 percent increase over SCWA® 2005water
ddiveries.

If no measures are taken that reduce greenhou® gas emissions theincreased energy use
to ddiver additiond water will result in dramatically increased (109 percent above 2005
baseline) greenhou® gas emissionsby 2020.

Oneof thekey objectives of the energy and emissionsstudy was to identify the mos
cog-effective, riggest bang for the budkOmeasures to reduce greenhou® gas emissions
by Agency opaations Greenhou® gas emissionsredudion mug occur while popuktion
isinareasing in the service territory. Given these factors, our study began by looking at
thefollowing areas:

Pumping, conveyance, and storageinfrastructure
Operationsmethodobgies

Electric power purchasing practices

Water system energy intendgty (unit-energy per unit-of-water-ddivered)

K K K K

Key Findingsof Energy and Emissions Study

¥ 17 percent emissionsredudion'® feasible in water system operations through
efficiency improvements

¥ Changein power purchasing practices inareased emissionsfrom 2004to 2005

¥y Future water demand increases will increase emissions given current power
supply fud mix,* even if system efficiency isimproved

¥y Decreasing end-user water demand is the mog cog-effective way to significantly
decrease Agency GHG emissions

Othe findingsof thetarget setting study:

¥ Future power supply fud mix to the Agency may become more GGHG-intenseO
(more GHG emissionsper kWh) if hydropower availability decreases

¥ Comparison of current per capita water use in Agency service territory with
American Water Works Assodation (AWWA) (1999) average® indicates
significant potential for redudions

Y Thisis the total future Reasonable Annual Need defined in the JONWRM Model.

18 17 percent emissions reduction corresponds to a 12 percent reduction in energy use. The non-linear
relationship is due to the use of agreater percentage of hydropower as the overall energy requirement
decreases. Please refer to companion technical report for details.

19 Power supply fuel mix is the mix of fuels used to generate electric power (e.g., hydro, natural gas, coal,
etc.)

% Mayer, DeOreo, Opitz, Kiefer, Davis, Dziegliewski, and Nelson, Residential End Uses of Water, AWWA
Research Foundation, 1999
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¥ Actud programsin areas with similar per capita water use have achieved
significant redudionsin water use (Seattle, 37 percent redudion)

¥ Aggressive water efficiency programsleverage GHG emissionsredudionsdueto
redudionsin trangmission energy as aresult of decreased water heating energy
use by end user

Strategies for Reducing GHG Emissions

Based on thefindingslisted above the study identifies the following strategies for
significantly reduang GHG emissionsfrom SCWA water supply opeations

Improve System Efficiency through Pu mp, Aqueduct
and System Man agement Imp rovement s

¥ All punpsand motors should be evaluaed for efficiency and should be upgraded
to more efficient modelsif necessary
Reduge friction in aqueduas™
Managethe combinaion of pumpsused at any time to minimize energy use for
different zoneand aquedud demands

¥ Managepunp and storage scheduling so punpsare run less with high flows™

¥ Improve coordinaion with contractors (e.g., by sharing real-time system
opeaation daa[Supeavisory Control and Data Acquisition])

Reduce Pumping Energy Use by Reduc ing Water Demand

Investments in aggressive demand-side solutionsto reduce potable water use compare
favorably with infrastructure expangon in terms of dollars-per-unit volume of water
ddivered. This concept is similar to thefamiliar GhegawattsOof energy efficiency (i.e.,
cutting energy use by efficiency improvements is more cog effective pe unit of energy
than inareasing generation capecity). This study shows tha the cos pe unit GHG
redudionislowest for demand-side redudion measures, when the additiond GHG
redudion from end-use energy redudionis consdered.

Increase Renew able Power Purchases

There areinteresting optionsavailable for increasing renewable power purchases. One
example might beto leveragethe market power of aggregaed demand to negotiate long
term contracts with renewable power developas. This could result in anincentive to
developloca power resources.

2 Aqueduct improvements are included as part of the Water Project.

2 pymping and storage management to reduce high flows GpreadsOthe pumping energy use
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Summary Discussion of Strategies
There are three prindpd pathways to GHG emissionsredudion for the Agency:

1. Energy efficiency improvements and peak-power redudion oppotunities for the
Russian River supply punps storagetanks andthe booger punps

2. Obtaining electricity from sources with lower unit GHG emissions

3. Conveyance energy redudionsresulting from water efficiency improvements
throughoutthe service area tha lower the overall demand for water

Emissions Reductions throu gh Energy Efficiency I mpro vement

This study foundthat the current water system Qwire-to-water(® efficiency was high,
averaging 62 percent over all flow rates. Wire-to-water efficiency could beimproved,
according to a2003study?, by:

¥ Improvingtheefficiency of indvidud pumps
¥ Relieving piping condraints
¥y Changing booger pumping schedules

Improving system efficiency to 70 percent, for example, could reduce energy use by 12
percent. SCWA is already involved in making some efficiency upgrades. Piping
condraint relief dgpendsontheWater Project for implementation

Emissions Reductions through Load M anagement

There are patential emission redudions available throughload management to reduce
maximum flow rates. Increasing water demand resultsin much larger inareasesin power
demand, and load management will reduce both maximum flow rates and power demand.

Use of Hydroelec tric and Othe r Non -Emitting Electricity S ources

The primary non-emitting electric energy source for the Agency has been Western Area
Power Administration (WAPA) hydrodectric power. To theextent tha the Agency can
work with its power buying partners to buy more dectricity generated by nonfossil-fud-
powered geneators, the GHG emissionscaused by electricity use will bereduced.

In 2005,54 pecent of theenergy supplied to the Agency from PWRPA was from
hydrodectric resources. PWRPA projects tha the percentage of hydropower it will
supply in 2006will be highe, possibly as high as 70 percent.. However, hydrodectric
availability varies consderably from year to year. For example, in 2002 WAPA
hydrodectric power only accounted for less than 16 percent of thetotal energy used in
the Water and Wastewater opaationsof the Agency.”

% Total electric energy used for pumping vs. total volume of water delivered
4 Energy Efficiency Study of the Sonoma County Water Agency@ Russian River Pumping System,
Provimetrics, Corp., April 2003
% 9,442,911 kWh supplied by WAPA, out of atotal of 60,017,286 kWh used in Water Supply and
Wastewater operations.
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Emission Reducti on Potential in Water Demand Reduc tion

Theemission redudion potentials from three end-use water efficiency scenariosfor 2020
were compared with a2005baseline These three efficiency scenariosare based on
increasingly aggressive end-use water conservation policy with increasing demand
redudion effects:

¥ Standard Efficiency is based on SCWAGQ current conservation target of 9,200
AF/yr (10 percent of 2020supply) for water conservation,induding all the
California Urban Water Conervation Coundl® Best Management Practices
(BMPs). Energy efficiency ben€fits from tranamission system improvements are
also indudd in this option.

¥ Available Efficiency is based on the Pacific Ingitute@ November 2003report
Wage Not, Want Not: ThePotential for UrbanWater Congervation. Thisindudes
off-the-shdf equipment and controls, proven designs and readily available
services consdered econonically feasible at a $6006cre-feet (AF) averagelife-
cycle cod for new water supply. The averagereduction from efficiency measures
across SCWAQ@ service areaand all user sectors would be 38 percent of 2020
supply.

¥y GHG Targe Efficiency or GHG Reduction Optimized Efficiency is based on
achieving atarget of 70 percent GHG redudionsby 2020%. Theaverage water
use redudion required from efficiency measures across SCWAQ service area and
al user sectorswould be 51 percent of 2020supply. Since thewater use redudion
required is so large feasibility mug be confirmed with demand-side andyses,
which is theintent of the companion report for Santa Rosa.”’

These three water efficiency scenariosare compared in thefollowing sectionson the
basis of relative energy cod savings energy demand redudion, and water ddivery
redudions

Comparison of End Use Water Efficienc y Scenarios

SCWA hasinduded end-use water efficiency improvementsin its plan for 202Q This
study refers to the Agency@ currently planned level of water efficiency as Cstandard
Efficiency.O Figure 10 summarizes theimprovements in water, energy, cos, and
redudion in GHG emissionsresulting from the Agency@ planned Cstandard EfficiencyO
scenario over a ONo EfficiencyOscenario.

% According to the Intergovernmental Panel on Climate Change (IPCC) (http//:www.ipcc.ch), this
reduction target is required to stabilize atmospheric carbon dioxide concentration at alevel that avoids
dangerous anthropogenic interference in the climate. The Sonoma County communitywide target, adopted
by the Sonoma County Board of Supervisors, is 25 percent reduction below 1990 levels by 2015. The State
of Californiahas adopted atarget of reduction to 1990 levels by 2020. The governor of Californiahas
issued an executive order directing the state to reduce emissions to 80 percent below 1990 levels by 2050.

" This report is due to be released Fall 2007.
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ANNUAL CHANGES FROM 2005 BASELINE
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Figure 11 shows the comparison between thethree end-use efficiency scenariosin terms
of water deliveries, energy use, cos, and GHG emissions In this comparison thethree
scenariosare nomalized to the2005baseline
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Monthly Energy Cost Reduction Comparison
Figure 12 compares monthly energy cogsin 2020to the 2005baseline

Finding: The Standad Efficiency scenario will be accompanied by a nearly three-fold
increase in energy cods by 2020,but cogs would have quadrupled withoutthe energy
and water efficiency measures already included in Agency planning. The 48 percent
increase for the Available Efficiency scenario will still save $6 million per year compared
to the Standad Efficiency scenaio. Cod stabilization (i.e., the 0.7 percent redudion)
unde the GHG Target Efficiency scenario will save $8.2 million per year compared to
the Standard Efficiency scenaio.?®
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Monthly Energy Demand Reduction Comparison
Figure 13 compares monthly energy demandin 2020 to the 2005baseline.

Finding: Both the Available and GHG Targe efficiency scenariosreduce annud energy
demand bdow thebaseline®. The32 percentincrease in annud energy use for the
Standad Efficiency optionislarger than theincrease in water ddiveries, but Figure 10
shows tha energy use would have been 77 percent highe than the baseline withoutwater
efficiency.

% The end-use efficiency improvements required to achieve this level of water demand reduction are cost-
effective for the customer. Although beyond the scope of this report, the companion report being prepared
for the City of Santa Rosa quantifies the cash flow for the customer using an on-hill financing system.

% The energy reductions in winter months are very small, reflecting the GlatteningOof the energy-flow

correlation in Figure 13.
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Monthly Water Delivery Reduction Comparison
Figure 14 compares monthly water ddiveriesin 2020to the 2005 baseline

Finding: Both the Available and GHG Redudion Optimized efficiency scenariosreduce
water ddiveries bdow the baseling and even though water ddiveries are 30 percent
larger for the Standad Efficiency option, they woud have been 44 pecent highe

withoutefficiency.
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GHG Emissions Reduction Comparison

Figure 15 compaes monthly GHG emissionsin 2020 to the2005baseline.

Finding: Both the Available and GHG Targe efficiency scenariosreduce GHG
emissionssignificantly bdow the baseline The 62 percent increase of GHG emissions

for the Standad Efficiency is still significantly bdow the 151 percent increase shown in
Figure 10 tha would have occurred withou water efficiency.
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Theimpact of the Qun-of-the-riverOavailability of WAPA hydropower is clearly
reflected in theshgpe of thecurve in Figure 15. Maximum hydropower is available in
May with zero GHG emissions then hydropower falls off during subsequent summer
months, and GHG emissionsincrease N just as SCWAGQ energy demandsincarease. In
2005,very little WAPA hydropower was available in Januay, February, and March,
caugngrelatively high GHG emissions It is possible that in 2020,more hydropower will
be available in these monthsto significantly reduce annud GHG emissions

Given the senstivity of SCWA® GHG emissionsto the availability of WAPA
hydropower, the details of the PWRPA contract are almog as important as water
efficiency. The combinaion of water and energy efficiency measures with other
renewable energy sources besides WAPA hydropower could result in very much lower
GHG emissions and lower cods, by 2020 It isimportant to note that large-scale
hydropower such as WAPAQ is noteligible for renewable resource funding fromthe
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State of California®. Eligible renewables could be developed locally by SCWA,
induding wind, methane/cogen from dary manure, landfill biogas, and phobvoltaics.**

Hydropower and Market Power Use Comparison

Figure 16 shows the breakdown between hydropower and market power for each of the
efficiency scenaios based onthe assumption tha WAPA hydropower energy supplied to
SCWA in each month will remain the same asin 2005 This might nat bethe case,
especially in droughtyears, so creating a portfolio of additiond renewable resources will
notonly replace market power, butwill also provide a safeguad agang climate impacts
on hydropower.

ANNUAL ENERGY FROM WAPA HYDROPOWER AND MARKET PURCHASES
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Other Implications of Water Demand Reduction

Althoughit isbeyondthe scopeof this repart, far lower life-cycle coss* are expected,
and even net savings when regiond end-use energy savingsand wastewater energy
savingsare included in the calculations Thiswill bedemongrated in thecompanion
study for Santa Rosa, which will estimate implementation cogs and performance for the
efficiency measures with ther end-use and wastewater savings and displacement of
potable water with recycled water.

% Hydropower produced from dams is not considered an eligible renewable because of the environmental
impact of the dam.

3 Although beyond the scope of this report, cost-effective local renewable resource rollout can be achieved
through a Community Choice Aggregator. This entity may construct renewabl e power projects using
municipal bonds. Preliminary analysis shows alife-cycle cost for renewables of under $0.05/kWh to just
over $0.08/kWh, depending on the resource.

| ife-cycle costs are the total costs associated with all phases of the Water Use Cycle (see Figure 9).
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Further Investigation
Life-cycle cog effectiveness will require thefollowing updaed information:

¥

Total cog for theWater Project, induding Caisson 6 and transmission system
improvements already undeway

|dentification of condruction projects tha will berequired to increase reliability
even if peak supply capecity isreduced

A projection of future electricity procurement contracts induding rates,
hydropower availability, and credits for lower demands

SCWAGQ opeaating budge for water efficiency

Bondterms and possible state finandal incentives
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Recommendations

Continuing the Three Pathways to Emission Reductions

The Sonoma County Water Agency (SCWA) isfacing apotentially significant increase
initsannud water ddiveries over thenext 20 years. At the same time, the need to
significantly reduce globd greenhou® gas (GHG) emissionsis becoming urgent. How is
it possible to recondle these two conflicting demands?

Many areas of municipd service and private busness are facing the same dilemma:
increasing need and demand for services in theface of increasingly severe pendties for
ignoring the GHG consequences of busness as usual. However, theway forward is clear.
There are three prindpd pahways for reduang greenhou® gas emissionsimpeacts:

¥ Continuing system opeation efficiency improvement in overal system opeaations
induding load shifting and redistribution

¥ Implementing renewable power purchase strategy to increase renewable portfolio,
induding local power sources

¥y Continuing effortsto significantly reduce per capita, end-use demand

Continuing System Operation E fficienc y Improvement

The Energy and Emissionsstudy® conduded by Climate Protection Campagn for the
Agency foundtha a 12 percentimprovement in system wire-to-water efficiency was very
likely. However, further improvements could possibly beidentified throughcontinued
study and andysis of available data. Some recommendaionsto improvefurthe study of
system opeation are:

1. Useadl 20042006 Supeavisory Control and Data Acquisition (SCADA) datafor
more detailed energy/water andysis

2. Developwork-aroundsfor missing parameters/data

3. Add pressure and power testYmeasurements where daia unavailable

4. Extract peak power effects by cross-referencdng Power and Water Resources
Pooling Authority (PWRPA) billing information with SCWA SCADA daa

5. Developfire safety limitsfor tank levels with local fire marshds

6. Quantify and define contractor punping needsand schedules

Closer coopeation with contractors could improve the Agency@® ability to use energy
more effectively. Specifically:

1. Coordinae punmping and tank filling schedules with contractors
2. Integrate ingrumentation and controls on both the Agency side and the contractor
sde

3 Sonoma County Water Agency Greenhouse Gas Emissions from Water Supply Operations: Current
Inventory and Potential Reductions. Rosenblum Environmental Engineering, June 22, 2007
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Implem enting Ren ewable Power Purch ase Strategy

The Agency isthelargest electricity user in thecounty. As such, there is significant
leveragein purchasing electric power. The Agency isudng thisfact to its advantagein its
relationship with PWRPA. However, there are other approaches to power purchasing that
may have bendits tha extend beyond simply offering lower rates. The Agency has
explored load aggregation with PWRPA. Load aggregation as a strategy can bendfit the
broader community in the county through Community Choice Aggregdion.

Community Choice Aggregation (CCA) can offer: (1) thebenefits of power purchasing
leveragefor favorable rates; (2) the capability to negotiate long-term power contracts to
lock in favorable rates; and (3) the ability to build an aggressive portfolio of renewable
resources. CCA will encourage development of locally based renewable power resources,
aswell asbeable to take advantage of pre-existing local power resources, such as Warm
SpringsDam.

Continuing to Reduc e Per Capital, End -Use Demand

Working closely with contractors, the Agency can pilot more effective ways to overcome
market bariersto significant redudionsin end-use demand. In thisway, the Agency and
the contractors can hdp the community capture thelarge GHG redudion bendfits of
technology tha is already cog-effective for cusomers (because of water, wastewater, and
energy savings.

Monitoring Progress

Theannud inventory of GHG emissionsis an essential element of an emission redudion
program. Inventorying and reporting GHG emissionsprovides critical information onthe
impact of the Agency@ internd opeations In addition, an annud GHG emissions
inventory will show the effectiveness of the measures the Agency is pursuing to reduce
itsemissions

Idedlly, the Agency will interndly track its electricity and naural gas use on a monthly
basis. Althoughtheoverall impact of efficiency and other measures may bemore visible
onlonge time scales, the Geal time feedbackOenebled by regular monitoring can alow a
fast response to hot spotsOor energy problem aress.

Action stepsto take to implement a GHG monitoring program:

1. Select software and popukbte adaabase with al historical electricity and naural
gas billing daa.

2. Improvetrangoortation fuel tracking system and integrate fud consumption data
with electricity and naural gas consumption data

3. Track individud Qnhot spotOenergy use so that system energy consumption
paternscan beidentified. This can indudemonitoring individud pumps
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Conclusion

The Sonoma County Water Agency (SCWA) has taken acritical first step to making
significant redudionsin GHG emissionscaused by its opaations An inventory of
emissionshas been completed tha establishes an emissionsbaseline It isnotsurprising
tha themajority of GHG emissionsin the Agency@ inventory are dueto energy usein
water supply punping. Theemissionsinventory shows tha total Agency emissonshave
nearly doubkd since the baselineyear, athoughemissionsare highly dependent onthe
availability of WAPA hydropower.

An emissionsand energy study was conduded for the purposes of deermining and
quantifying strategies for cog-effective emissionsredudion. Thethree prinapd
pahways for achieving emissionsredudionsare:

1. Improvesystem efficiency N up to 17 percent emissions reduction by 2020
More redudions might be possible with further study of system opeaation daa
(SCADA).

2. Improveend-use water efficiency N up to 70 percent emissions reduction by
2020with a 29 percent redudion in water ddiveries; a 44 percent redudionin
emissionsis possible with an 11 percent redudionin water ddiveries.®

3. Increase portfolio of renewablesin electric power purchasing N redudng
amountof power purchased on the spot market and substituting renewables will
decrease overal emissions

Significant efficiency increases and emissionsredudionscan be achieved from
optimizing system opeaation schedules, and could be quantified from adetailed
evauaion of opeaationsdaa Additiond energy savingsand emissionsredudionscould
probably be achieved throughcloser coopeationwith thewater contractors. There are
especially interesting oppotunities for real -time sharing of system opeation daa tha
might make coordinaion much easier.

Further study and the addition of more monitoring points in the system mightalso pave
theway for more aggressive automation of punping opeationrules. If real-time daawas
available from the contractors, more decision-making suppot could be provided so that
peak electrical demandscould be shifted or minimized.

Findly, improving end-use water efficiency can patentially have the greatest effect on
emission redudion, both from the Agency® standpoint, and from the standpoit of the
community. Water-related energy use comprises 19 percent of California® electricity
use, and 32 percent of natural gas uee.®. Almog all of its greenhous gas emissionsare
geneated by end-users, which meansthat water efficiency programswill have a
tremendousregiond multiplier effect.

% These emission reductions include the 17 percent reduction through system efficiency improvement.
% source: California(® Water-Energy Relationship, California Energy Commission Final Staff Report,
November 2005
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Going forward, climate protection and greenhou® gas emissionsredudion will become a
highe priority for both State and local govenments as a result of the passage of AB 32.
Thisfact should become the basis for future budgée planning by SCWA on both the
capital improvement sdeandontheopeationd side
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