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EXECUTIVE SUMMARY

The Sonoma County Water Agency's water supplymstcained by limits on its
withdrawals from the Russian River and by its stefavater storage capacity. The
Agency’s 2005 Urban Water Management Plan (UWMBaees that the Agency will
expand its rights to withdraw water from the Rusd$taver by 2016 in order to meet
projected increases in water demand. However, tlengy is not currently pursuing
plans to expand its water rights, and such an estipamight be difficult given various
regulatory limitations on the Russian River. Withowcreased supply, projections in the
2005 UWMP suggest that the by 2020 the Agency'plsupill fall 13,166 ac-ft short of
its contractors’ demand for water.

In addressing projected shortfalls, SCWA'’s optiarss limited by its need to raise
enough revenue to cover both its fixed and variabkts. The Agency is also constrained
by being a water wholesaler; it does not interaetatly with the end users of water.

The most cost-effective solution to addressingguigid water deficits will likely involve
both supply expansion and demand reduction. Tiisrte@nalyzes demand reduction
options that the Agency could pursue. Further aislyould be necessary to determine
to what extent projected water shortfalls can lresked through supply expansion and
what the most cost effective mix of supply expansiad demand reduction is. Reducing
water demand has the additional benefit of reduemgygy required to pump and treat
water, which will help SCWA meet its goal of makiitg water supply and transmission
system operations carbon-free.

In order to continue operating during a 2009 draug§WA obtained permission from
the State Water Resources Control Board (SCWRB)dace downstream Russian River
flows below normally allowable levels. As part betagreement with the SCWRB, the
Agency reduced its diversions from the Russian Rayeover 25% through conservation
programs and increased use of local supply. Howdaasting less water to sell resulted in
a significant revenue loss for the Agency. Whilegderm conservation can reduce the
frequency and severity of short term supply shasdny reducing baseline water use and
maintaining higher storage levels, they will dikkly occur.

Based on the above factors, we recommend that SCWA:

1. Focus non-price conservation programs on increablimgaturation of high
efficiency toilets and on changing water use bebravi

2. Implement a seasonal tiered pricing structure tmarage conservation
during the peak period of water use;

3. Negotiate a protocol for a short-term, immediaiegpincrease at the onset of
a temporary shortage.

We evaluated the non-price conservation programesdy utilized by SCWA and its
contractors, including indoor retrofit rebates,dacaping rebates, and education and
outreach. We estimate that these programs alreauerve approximately 10,000 ac-
ft/yr, and significantly reduce SCWA'’s energy usel greenhouse gas emissions. We



also estimate the maximum potential future consenmvahat could be achieved with
these methods if 100% saturation of efficient emépt and landscaping is attained. We
project that, at most current programs could caresan additional 8,000 ac-ft/yr,
insufficient to balance anticipated future suppid @emand. Additionally, non-price
conservation programs require funding, and, if enpented without a price increase,
reduce agency revenue as they reduce water demand.

Accordingly, we consider four different pricingwttures that might be used to maintain
revenue and encourage conservation: flat wholeasdg currently used by the Agency),
seasonal rate, tiered rate, and two-part tarife évaluate the rate structures based on
whether they would send a strong conservation sigeal, how well they would
maintain Agency revenue stability, and how likédg public would be to accept them.
The two-part tariff is the most revenue stablea &iggh fixed charge always allows the
Agency to recover fixed costs, regardless of tHame of water sold. However, this
benefit is outweighed by the fact that the two-pauriff would reduce the per-unit charge
for water use, sending a weaker conservation gigieal than the current tariff. We
argue that the seasonal and tiered structuresdébeutombined into a seasonal tiered
rate that will send a strong price signal and gexenue stability in the long run. A
seasonal tiered rate is also more equitable bet¢hadeghest price is charged when the
water system is under the most strain.

Additionally, we suggest a strategy to address teary water shortages. Mandating
water conservation during a shortage and thenilatezasing price to recover lost
revenue is unpopular with customers who comply witonvenient mandatory water use
restrictions and then see themselves being punisttad price increase. Increasing
water rates at the onset of a temporary shortaggdradiow for efficient water
conservation by motivating reduction of the leadtied uses of water and maintains
revenue throughout the shortage.

STRUCTURE OF THE REPORT
Section | presents the motivations for SCWA to emage conservation.

Section Il provides a description of SCWA'’s watepgly, its contractors, and its
regulatory and environmental constraints.

Section 1l is a detailed discussion of the prgeatieficit between the Agency’s water
supply and its contractors’ demand, and why coragem will likely be necessary to
close that deficit.

Section IV analyzes current non-price conservatn@thods, estimates their
effectiveness, and projects the potential for fituon-price conservation. Section IV
also compares the revenue stability and conservateentive of four pricing structures:
flat wholesale rate, seasonal rate, tiered ragpa&n-part tariff.

Section V suggests an immediate price respongaripdrary shortages.

Finally, Section VI summarizes our conclusions eembmmendations.
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I. CONSERVATION IS INTEGRAL TO SCWA'S LONG-RUN
GOALS

The Sonoma County Water Agency's water supplymsttained by limits on its
withdrawals from the Russian River. The regionsgng population will cause water
demand to pass the Agency's current supply. Iniaddio supply expansion, the Agency
should pursue strategies to reduce the quantityatér demanded by its contractors.
Reducing water demand will also help SCWA purssigdal of providing carbon free
water by 2015. Currently, the Agency is pursuingrgg efficiency and renewable
energy projects to reduce the carbon emissiongia$sd with water production.
Reducing water demand will reduce energy use imisteibution and wastewater
treatment process, making it easier for the Agaaayeet its 2015 goal. Demand
reduction strategies must fit within the econonmd @olitical constraints that the agency
faces and will likely include price and non-priqgpeaoaches.

[I. DESCRIPTION OF SCWA AND THE REGULATORY
ENVIRONMENT

A. SONOMA COUNTY WATER AGENCY

The California Legislature created the Sonoma CoWdter Agency (SCWA) in 1949.
Although SCWA is a separate legal entity from Soad@ounty, with independent
revenue and taxation powers, its Board of Direciothe Sonoma County Board of
Supervisors and the Agency shares some of itseoffiwith Sonoma County. SCWA has
the power to levy property taxes and receives aqoof the general Proposition 13
property taxes. SCWA also collects fees for theises it provides, which may only be
used for the purpose for which they are collecBdce the 5 members of the Sonoma
County Board of Supervisors are elected from ditstnvithin the county, SCWA is
ultimately responsible to county residents. Thisvoek of regulations and entities that
guide SCWA's decisions are presented in Figure 1.

SCWA is a wholesale water supplier that providetewtn nine cities and special
districts in Sonoma County (contractors), whichum supply residents with drinking
water (Map 1). SCWA is also responsible for manggire county sanitation zones and
districts, which are in charge of wastewater coitecand treatment. The Agency also
plays a role in flood protection. SCWA has workethviederal agencies to help build a
flood protection strategy for the community.

Table 1 provides key information about SCWA's majomtractors. Contractors are
charged a flat per-acre-foot water charge thaedifbased on the distribution pipe that
serves them. They also vary widely in size, botterms of population and water
demand. Most contractors have alternate water ssuhat can be used in addition to
SCWA water, including local storage and groundwdtesugh all but Marin Municipal
Water District and the Town of Windsor rely on SCék the majority of their water.
Other customers, including Forestville Water Digteind the towns of Kenwood and
Penngrove, constitute only a minor portion of t@&WA deliveries.
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Table 1. SCWA Contractor Statistics

Populationa  Charge/ac-ft SCWA Water SCWA Water
Contractor

(2005} (2009¥ Deliveries, Deliveries,
ac-ft (2007f  ac-ft (2008§
City of Cotati 7,105 $564.78 849 649
Marin MWD - $699.81 8,138 6,901
North Marin WD 58,816 $611.90 8,342 8,186
City of Petaluma 57,277 $564.78 9,682 9,529
City of Rohnert Park 41,640 $564.78 4,254 4,088
City of Santa Rosa 153,790 $564.78 23,214 22,253
City of Sonoma 10,733 $622.11 2,319 2,357
Valley of the Moon WD 22,685 $622.11 2,935 2,905
Town of Windsor 22,909 $677.74 528 509

“a: "2005 Urban Water Management Plan.” Sonoma Cplviater Agency. 2006. The population of Marin
MWD was not included in this report.

b: "Sonoma County Water Agency Rates for WatewBedis in FY 09-10" (scwa.ca.gov/water-rates/)
c: Open System KWh-acft study 2007-2008.xIs (peaviy SCWA)

B. WATER SUPPLY IN SONOMA COUNTY

Surface water

SCWA gets most of its water supply from a RussiareRdiversion facility near
Forestville. The Agency is a part of the RussiaveRmanaged system. Originating in
Mendocino County, the Russian River is approxinyatdl0 miles long and consists of
five main tributaries: the East Fork of the Rusdtaver, Big Sulphur Creek, Mark West
Creek, Maacama Creek, and Dry Creek. Decision 16a0e by the State Water
Resources Control Board (SWRCB) in 1986, requinesAgency to maintain minimum
flows in the Russian River downstream of its di@rdacilities to preserve the ecology
and recreational value of the river. The Agencysusservoir releases along the system
to control river flows. If water levels are low, B\ supplements the supply by
releasing water stored in the reservoirs to augrienhatural flow of the river.



Groundwater

Groundwater plays an important role in Sonoma Coutprovides water to most of the
unincorporated part of the county and is a pringyrce for agricultural water use.
Approximately 5% of SCWA'’s supply comes from growader, and several of the
Agency’s contractors also have local groundwatppkes. There are four main
groundwater basins in Sonoma County: Sonoma Valllsxander Valley, Santa Rosa
Valley, and Petaluma Valley. The Department of W&esources has not classified any
of these basins as in overdraft. Overdraft is alittom where the amount withdrawn by
pumping exceeds the amount of water rechargingakan during a set period of time.

C. WATER DEMAND IN SONOMA COUNTY

The majority of water supplied by SCWA goes todestial and commercial use, with a
very small fraction going to irrigation. Santa Rogee largest contractor, delivered
approximately 70% of its water to residential castos (Santa Rosa 2005) and Rohnert
Park delivered over 90% of its water to residerdigdtomers in 2005 (Rohnert Park
2005). Other contractors are similar, with resiggntse generally accounting for at least
half of water demand, and irrigation accountingrformore than 10%. Across major
contractors, 83% of water use is residential, 3%rigation (including large landscape
and agriculture), and 14% is commercial or indaktAlthough agriculture uses a
substantial amount of water in Sonoma and Marinn@les, it is primarily supplied by
sources other than SCWA and its contractors.

Table 2. SCWA Contractor Water Use by Sector in 2005 (deet)

Contractor Residential Irrigation Commercial / Other  Total
City of Sonoma 1,609 194 -- 1,803
City of Petaluma 6,914 -- 3,360 10,274
City of Santa Rosa 17,232 2,807 4,363 24,402
City of Rohnert Park 8,259 -- 648 8,907
City of Cotati 801 187 1,489 2,477
Marin MWD 55,525 -- 5,715 61,240
Sector Total 90,340 3,188 15,575 109,103
% of Total 83% 3% 14% 100%

Source: Contractor 2005 Urban Water Management ®lan

Notes: Plans could not be obtained for North Manb, Valley of the Moon WD, or City of Windsor, but
the above table includes the majority of SCWA deldg. Total water use for some districts includes
water from sources other than SCWA.
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Water demand among SCWA contractors varies suleligridy month. As there is little
need to irrigate lawns and other landscape duhegdiny season, winter water use
primarily represents indoor uses, such as fautmlsts, and showers. Peak water use
occurs during the summer, between June and Septewlten temperatures are highest
and there is generally no rain. Water use is l@ashg the winter and early spring,
between December and February.

Chart 1. Monthly Percent of Total Annual Water Deliveri@905-2008 Average
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D. KEY PLAYERS INFLUENCING SCWA'S ACTIONS

The State Water Resources Control Board grants wateights

The State Water Resources Control Board (SWRCB$ &nensure the "highest
reasonable quality” of water in the state. It d&las the primary responsibility for
allocating water across users according to theiefigial use. The Water Board has five
members appointed by the Governor and confirmeithéysenate.

National Marine Fisheries Service

Three fish species found in the Russian River sttibutaries, Central California Coast
steelhead, Central Coast Coho salmon, and Cali#d&nastal Chinook salmon, are listed
as threatened in the federal Endangered SpeciedEA&t). The National Marine
Fisheries Service (NMFS) is charged with ensurivag the Agency’s actions comply

with the ESA. Central California Coast Coho salmom also listed as endangered by the
California ESA. This gives the California DepartrhehFish and Game authority to
oversee management of the Russian River watershedlh
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Contractors

SCWA'’s direct customers are the nine contractors pdrchase its water. The 2006
Restructured Agreement for Water Supply, a multipagreement between SCWA and
its contractors, governs the sale of water to theractors. Unless amended, the
Agreement will be in effect until 2040. The annuaiter delivery limit that the
Agreement sets for a contractor can be changedthathcontractor and the Agency’s
consent, if notice of the change is given to dlleotcontractors. Other than delivery limit
changes, SCWA and the eight contractors who sigmedriginal agreement must agree
upon all amendments to the Agreement. SCWA alsplmsgpwater to the Marin
Municipal Water District, but those deliveries atdbject to more limitations under the
terms of a Supplemental Water Supply Agreement.

While the Restructured Agreement does not set Speegter rates, which will clearly
change over 40 years, it lays out how those ratédevcalculated and structured. The
Agreement calls for a “uniform annual charge peedoot.” A change to SCWA's rate
structure to include tiered rates or seasonal ratesd likely require an amendment to
the Agreement. The Restructured Agreement also ¢tsnthe signing contractors and
SCWA to become members of the California Urban Watenservation Council
(CUWCC) and follow the Council’s conservation Be&inagement Practices (BMPs).

Voters of Sonoma County

Unlike investor-owned utilities in California, SCWA not regulated by the CPUC.
Instead, it is responsible to its Board of Direstavhich is the Sonoma County Board of
Supervisors. Since the Board of Supervisors igetelsy Sonoma County residents,
SCWA is ultimately responsible to its contract@ad-use customers.

[ll. REDUCING WATER DEMAND WOULD HELP CLOSE
PROJECTED WATER DEFICITS

By requiring contractors to follow the CUWCC consdion BMPs, the Agency is
already making efforts to reduce or slow the growfttis customers’ water demand.
Based on projected water supply and demand, wemaend that the Agency explore
further demand reduction measures. SCWA'’s 2005 rJWater Management Plan
(UWMP) assumes the Agency will increase its RusBiaer diversion rights by 26,000
ac-ft/yr by 2016. However, SCWA no longer plang&bition for this increase (Seymour
2010). Without increased diversions, by 2020 SCWbe unable to meet water
demand projected by the 2005 UWMP (Table 3). Supbbytfalls of 13,166 ac-ft,
21,442 ac-ft and 25,999 ac-ft are projected for®2@®25, and 2030. Based on this
analysis, we conclude that the Agency must clossdluleficits either by expanding
supply or reducing demand.

While the Agency’s Russian River supply is consiedi by regulatory limits, particularly
during drought years, options are available toaase or more efficiently manage water
supply in order to meet higher demand. Howeverelmggions would almost certainly
come at a cost. Projecting the cost of supply esiparns not within the scope of this
report. We assume, however, that an effective memagt strategy will also include at
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least some demand reduction. Further analysis waeileequired to determine what the
most cost-effective mix of demand reduction andpbupxpansion will be.

This section first analyzes SCWA'’s 2005 UWMP, teswuanptions it makes, and how the
Agency’s water supply outlook has changed sincé&2R@xt, we look at the case of the
2009 water shortage, which was caused by a drarghtegulatory limitations on
SCWA'’s management of the Russian River. The ev&#i2609 show that the Agency
must improve its ability to meet water demand dyidnought years in a sustainable
manner.

Table 3 Projected SCWA Supply and Demand

Supply and demand
projections (ac-ft/yr)
Supply with increased
diversion

Supply without increased 78,870 78,870 78,870 78,870 78,870
diversion

Demand 77,511 78,853 92,036 100,312 104,869

Supply - Demand) without
(Supply - Demand) 1,359 17 (13,166)(21,442) (25,999)

*Supply with increased diversion and demand praject are from the 2005 UWMP. For supply without
increased diversion, we assume the Agency will taigithe same supply after 2016 as it had before.
The 2005 UWMP gives the same 2010 and 2015 supgcpons for normal years and drought years,
thus we assume these figures are valid for all year

2010 2015 2020 2025 2030

78,870 78,870 104,870 104,870 104,870

A. 2005 URBAN WATER MANAGEMENT PLAN

SCWA'’s 2005 UWMP, published in December 2006, ptg@nnual water demand and
supply through 2030. Accounting for single drougéars and three-year drought
periods, the UWMP predicts that supply will meetndad through 2020. The UWMP
predicts that demand will also be met from 2020080, with the exception of a one-
year drought, in which case supply would fall 1586r$ of normal demand. While the
2005 UWMP projects that the Agency will be ablerteet future water demand, it is
based on several assumptions:

* New Facilities: Regulators will not prevent the Agency from builgliand
operating the facilities planned in its Water Sypplransmission, and Reliability
Project.

» Potter Valley Project: Pacific Gas and Electric’'s (PG&E) Potter Valley jecd
(PVP) will continue to divert water from the EeMer basin to the Russian River.
This diversion is controversial and could be lirditey the Federal Energy and
Regulatory Commission (FERC).

» Threatened Fish SpeciesThe listing of three salmonid species as threatened

endangered under the federal Endangered Specig&34) will not reduce the
guantity of water the Agency is able to supply.
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» Expansion of Water Rights:The SWRCB will give the Agency water rights to
increase its Russian River diversions from 75,08€/gr to 101,000 ac-ft/yr by
2016.

» Conservation MeasuresConservation measures currently being implemented
by the Agency and its contractors will result iojected demand reduction.

Also, the UWMP makes its projections on an annaaig) not accounting for seasonal
variation in supply and demand. Based on commuitatith Agency staff, high water
demand during the summer months, when supply i$ corstrained, is a major
challenge (Jeane, Lesko, Seymour 2010). Thus, geméy could face seasonal water
shortages not predicted by the UWMP.

Some, but not all 2005 UWMP assumptions will be rdiaed, resulting in less water
supply than the UWMP predicts

» Potter Valley Project: SCWA does not anticipate the flows from the PVP to
change in the near future. PG&E is licensed by FERGperate the project
through 2022 (Jeane 2010).

» Threatened Fish SpeciesA September 2008 NMFS Biological Opinion
regarding salmonid species protected by the ESAsgBCWA 15 years to
implement measures to protect fish that are imployats water supply and
flood control operations. The Agency is implemegtamhancement projects on
Dry Creek tributaries and the mainstream of DryeRr@Restoration and Fish
Passage Projects 2010). If these projects aretigan enhancing salmon
habitat, the Agency will be in compliance with 2@08 Opinion. If not, the
Agency may have to reduce flows in Dry Creek anastruict a bypass pipeline
that would convey water from Lake Sonoma to thesiRusRiver to meet water
demands in the lower Russian River without sendihgf the flow through Dry
Creek (Seymour 2010).

» Expansion of Water Rights:The Agency is not currently moving forward with
plans to increase its water rights to divert moagerfrom the Russian River
system. Consequently, after 2016 the Agency willhave the right to the
additional 26,000 ac-ft/year from the Russian Riban the 2005 UWMP
contemplated (Seymour 2010).

» Conservation MeasuresThe 2006 Restructured Agreement for Water Supply
between the Agency and its contractors obligatestimtractors to implement
California Urban Water Conservation Council (CUWQ@st management
practices (BMPs).

Options for increasing supply exist, but most invale infrastructure improvements
and are likely costly

The 2005 UWMP acknowledges that all of its watgpdy assumptions may not be
realized. The UWMP mentions several possibilit@saddressing such unanticipated
supply shortages:
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» Petition to the SWRCB for a change in the in-strélamw requirements in the
Agency’s water rights permits.

» Construct a pipeline between Warm Springs Dam hadgency’s water
diversion facilities.

» Construct a water treatment facility.
* Implement an aquifer storage and recovery project.

» Participate as a member of a regional consortiuenproject to increase the water
supply storage capacity of Lake Mendocino.

» Acquire, either individually or as a member of giomal consortium, the Potter
Valley Project.

» Establish “conservation” hatcheries for listed sathid species.

* Implement other actions or projects to enhance @alnabitat that were proposed
by a 2004 Biological Assessment prepared for thensg and the U.S. Army
Corps of Engineers (ENTRIX, INC.).

Increasing the use of recycled wastewater would ceerve water, but impacts would
be limited

In 2020, the UWMP projects that sanitation distrisithin the Agency’s coverage area
will collect and treat 56,972 ac-ft of wastewatdost of that wastewater is put to
beneficial uses, such as groundwater rechargeameetiabitat and restoration,
agricultural irrigation and urban irrigation to séft potable water demand. However, the
UWMP projects that in 2020 18,421 ac-ft of the wastter, 12,891 ac-ft of it having
received tertiary treatment, will be dischargea iloical bodies of water. Some of that
water could be recycled to offset potable water @@ Some contractors already make
use of recycled wastewater, and the UWMP taked l@=aof recycled water into
account. Additional water reuse would require usesurchase the recycled water and a
means of transmitting the water to those userseNleeless, in addition to supply
expansion, increased water reuse is another ofticeduce the Agency’s projected
water deficits.

B. CASE STUDY: 2009 WATER SHORTAGE SUGGESTS THAT EIAGENCY'S
ABILITY TO MEET DEMAND DURING SUMMER DROUGHTS IS LIMITED

In 2009, the Agency projected that if it continuednaintain required flows downstream
of its Russian River diversion facilities, its Lalkkendocino reservoir would be dry by
September, 2009. This shortage was partially cabgedduced flows into the Russian
River from PG&E’s PVP, which were mandated in 2004~ERC. To address the
projected shortfall, the Agency applied for a tengpp urgency change from the
SWRCB. The temporary urgency change allowed thendgéo release less water down
the Russian River. The SWRCB approved the Agemneyjsest. The SWRCB order
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approving the temporary urgency change in minimastieam flow required the
Agency to reduce its diversions from the RussiareRby 25% from April 6 to October
2, 2009 (as compared to diversions during the saorghs of 2004), impose a
prohibition of irrigation of commercial turf unlessanaged with a water budget, and
develop a plan to engage agricultural and munidfaasian River water users in
conservation efforts. The SWRCB had issued a sirtelaporary urgency change for the
Agency in 2007 (Sonoma County Water Agency 2009).

In accordance with the SWRCB order, the Agencyitndontractors implemented
conservation programs. These measures, combinbdwiitractors' increased reliance
on their local surface and groundwater suppliegylted in about a 35%r eduction in the
Agency's Russian River diversions. However, theiced water sales cut the Agency’s
revenues by $2.6 million (Term 16 Water ConservaStatus Report 2009). While
producing less water reduced the Agency’s variab$s, its fixed costs, such as
administration, capital, and payroll did not drgprtearly as much. Sudden, drastic
conservation measures, like those implemented @9 2€an be problematic for the
Agency'’s bottom line.

Future water shortages, resulting from Sonoma aadnMCounties’ limited water
supplies being stressed by drought conditions, likély have negative economic
consequences. One study estimates that a 10% sugielly shortfall in relation to
demand would result in the loss of 1,595 jobs &2iB3$nillion in economic output in
Marin and Sonoma Counties (Eyler 2009). Based erexample of 2009, and the
possible economic consequences of future shorttakksAgency should improve its
ability to reliably meet water demand, even duingught conditions.

C. THIS REPORT FOCUSES ON DEMAND REDUCTION

While supply expansion or water reuse could hefjuce the Agency’s projected water
deficit, this report focuses on gains that can lagefrom demand reduction. The 2005
UWMP presents several options for supply expangiahare probably still viable.
However, most involve new infrastructure, which htige costly. Increased water reuse
would allow the Agency’s supply to cover more dethdsut more water reuse would
require customers willing to purchase the recyelater. We think that demand
reduction will likely be a part of a cost-effectigirategy to address the Agency’s
projected gap between supply and demand. Demandtied options should be
considered to the extent that they are more cdsttefe than expanding supply and
increasing water reuse. Water conservation with &lslp the Agency achieve its goal of
making its water supply and transmission systematjoms carbon-free.

It is not within the scope of this report to examthe cost-effectiveness of supply
expansion and water reuse or to determine the cossteffective mix of supply
expansion, water reuse and demand reduction t@ssitiie Agency’s projected water
deficit. Our objective is simply to examine whaighmi be accomplished through demand
reduction.
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V. CONSERVATION STRATEGIES

In practice, multiple conservation approaches hélly be used together (e.g. wholesale
price increase, public information campaign, impdatation of stricter landscape
ordinances). However, it is useful to look at eawthod separately to determine which
to apportion resources to. Interactions betweeatesires also need to be considered, as
some may reinforce or counteract others. For exantipé literature suggests that
implementing a price increase after a mandatoryestgiction leads to an overall water
use reduction less than sum of the independentdngba price increase or use
restriction (Howe 2002). This suggests that we maasider the order in which
conservation strategies are implemented as well.

Water agencies currently use price and non-priddogks to encourage conservation. In
general, increasing price is a more cost-effeatreans of reducing water demand
compared to non-price conservation programs. Howegviee increases meet with
significant public resistance, and non-price coveson is more commonly used by
water utilities throughout the country. Non-pri@nservation programs include
restrictions on quantities of water per customangoon certain types of water use like
car washing, and water efficiency incentives (Obadt2007). Another option for
encouraging conservation, but one that has not Wwedérested, is to introduce a system
of conservation credits.

As the Agency implements conservation measuresllibe constrained by its position

in the water supply chain and its operating cdsitsce the Agency does not sell water
directly to consumers, non-price conservation pogr must be implemented through its
contractors. Its position as a wholesaler alsactdfthe Agency's ability to implement
price-based conservation. As a water wholesalerAtgiency cannot directly control the
rates that consumers face. The Agency can onlyadhe rate at which it sells water to
its contractors, which may or may not be passeddantirely to consumers. We
contacted all of SCWA's primary contractors to #skm how they would react to a
wholesale rate change. Santa Rosa’s Senior WatstéWater Planner indicated that any
future SCWA wholesale rate increase will be pasksemligh to Santa Rosa’s tiered retail
rates. Santa Rosa was the only contractor to rels@ma we assume that they are
representative of how all contractors would reac tate change.

Any change in the Agency's rate structure mustgpeaved by the Agency and eight of
its contractors, a process that can take a fewsyeaen for small changes (Jeane 2010).
Conservation strategies will only be effectivehiéy are implemented with the
cooperation of the Agency's contractors.

In implementing both price-based and non-price eoration, the Agency must maintain
sufficient revenue to cover its fixed operatingtso®therwise, revenue shortfalls like the
one experienced during the water shortage of 200&Iaesult.
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A. ANALYSIS OF SCWA NON-PRICE CONSERVATION METHODS

Non-price conservation strategies will decreaseaewtnue by decreasing the amount of
water sold. The non-price conservation strategigget different types of water use and
will each be associated with a different cost to0A#C The decrease in net revenue from
a non-price conservation strategy will depend @naimount of conservation it induces
and the costs SCWA avoids by not supplying or imgethe amount of water conserved.
Since the 2005 UWMP already takes into accountemgintation of CUWCC BMPs, the
potential savings estimated in this section ararer bound for what can be achieved
with current non-price conservation.

We focus on residential non-price conservation wethsince residential use makes up
83% of SCWA'’s demand. Since similar methods coildely be applied to industrial,
commercial and irrigation water use, we assumetkigasame proportional demand
reduction could be achieved in those areas as kallinstance, if increasing the
prevalence of indoor and outdoor residential coregemn methods could result in a 10%
reduction in residential water use, we assumeahalkogous programs could result in a
10% reduction in industrial, commercial and irrigatwater use.

The potential savings estimated in this sectiorcaleulated based on a 100% saturation
of efficient equipment in the SCWA service areaisTih certainly the eventual goal of
SCWA, but is not expected to be achieved in the futare. However, considering the
additional savings from reaching 100% saturatiéowad us to estimate the remaining
potential of non-price conservation programs andeimonstrate the value of combining
price and non-price conservation incentives.

Supplying, distributing, and treating water consaraesignificant amount of energy. The
primary economic value of water conservation to JCi/the energy cost avoided.
Additionally, reducing energy consumption bringsV&& closer to meeting its goals of
making its water supply and transmission systematjoms carbon-free.

Current Non-Price Conservation Methods
Rebates encourage the adoption of high efficienoypenent

As with other indoor water efficiency improvementsireasing the stock of high
efficiency toilets and showerheads will reduceubkime of wastewater that must be
treated. In Northern California, wastewater treattreecounts for an average of 56% of
water agency energy use and costs (Trask 200@pyseizable reduction in wastewater
generation will likely significantly reduce SCWAésergy costs. If a viable carbon
market emerges in California, reductions in SCWArgg use will produce additional

1 SCWA does not own all of the wastewater treatrpéanits that it uses. Therefore, although the Agenc
will benefit from reduced energy costs, some ofgaeings will go to other facilities like the SafRasa
Subregional treatment plant.
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revenue, possibly offsetting any revenue loss fdatreased water demand. Table 4
presents typical rated water use of low and hifjsiehcy water-using equipment.

Table 4.Rated Water Use of Low and High Efficiency Equipine

Equipment Type Low Efficiency High Efficiency

Toilet 3.5 gallons per flush <1.28 gallons per flush
Urinal 1 gallon per flush <0.125 gallons per flush
Faucet aerator 2.2 gallons per minute <1.5 gallons per minute
Showerhead 2.5-5.5 gallons per minute <1.5 gallons per minute

“source: 2009 TUCP Term 16 Conservation Report
(http://lwww.scwa.ca.gov/lower.php?url=stateboard®00
source: http://www.energysavers.gov/your_home/wdieating/index.cfm/mytopic=13050

Use restrictions can effectively reduce outdoorewatse in the short term

Empirical analysis has shown that use restrictienge significantly reduced water
demand in the San Francisco Bay Area (Corral 198@strictions on the irrigation of
turf grass and car washing are the most commonsfoifithis conservation method.
Alternatively, outdoor water use may only be allovem certain days of the week;
however, this may simply encourage people to usessxwater on the approved days to
make up for the days in between when they canntegntiaeir yards. Use restrictions are
more appropriate for emergency situations than-teng conservation strategies.

Information programs improve customers' understagdif the value of water

Empirical analysis has shown that information paogs have substantially reduced water
demand in the San Francisco Bay Area (Corral 19@8her studies have also
highlighted the conservation effectiveness of mgkimter use and per-unit water cost
readily apparent on residential water bills (Olrast@007).

Estimated Impact on Water and Energy Use Vary by Coservation Strategy
Indoor Conservation Retrofits

In SCWA's service area, indoor water use accoumtagproximately 66% of total
residential use. On average, high efficiency teibete rated to use only 37% as much
water as low efficiency toilets use, and high éficy faucets and showerheads are rated
to use 68% and 27-60% as much water respectivaheasiow efficiency counterparts
(2009 TUCP Term 16 Conservation Report). A study theasured pre- and post-retrofit
indoor water use found that after the installabbefficient equipment households used
62% as much water for clothes washing, 42% as rfarditushing toilets, 96% as much
for showers, and 87% as much for faucets as theepefore (DeOreo 2001). We use the
values from the DeOreo field study to provide assmative estimate of the potential
water savings from indoor retrofits, as increasednsity of use (double-flushing of
toilets or longer showers) can result in a smalttual decrease in water use than
projected by efficiency ratings. If the discrepabetween theoretical and actual water
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use savings is not as large in SCWA service aheaywater savings from indoor
conservation retrofits may be greater than we ptediing the DeOreo values.

Indoor conservation retrofits have the additioreéfit of reducing the volume of
wastewater that must be treated, thus reducing S€\&tergy costs. The amount of
energy used in wastewater treatment differs am@wy&'s facilities, ranging from 1000
kilowatt hours per acre-foot (kwh/ac-ft) to 5,000H{ac-ft. In this preliminary analysis
we use the average value of 1,300 kwh/ac-ft, thabgrenergy savings may be
significantly higher depending on which water treant facility a retrofitted house is
connected to. Additionally, because SCWA does mat all of the wastewater treatment
plants that it uses, the Agency would not see uleshergy savings.

The City of Santa Rosa’s Senior Water/Wastewatenri&r informed us that of the end
users in Santa Rosa, 61% have high efficiencyttodad approximately 80% have high
efficiency faucets and showerheads, based on toed® of their rebate programs. As all
contractors offer similar conservation incentivad ave received no response from other
contractors, we use these values to estimate thaimeng potential for indoor water
savings’ Based on current assumptions we estimate thabimetrofits have already
saved 6,718 ac-ft/yr, and if applied to the remmgriiouseholds, could produce additional
water savings of 3,785 ac-ft/yr. The greatestcédas can be achieved by replacing the
remaining low efficiency toilets.

Outdoor Conservation Retrofits

Limiting turf area, switching to native or climaé@propriate plants, grouping plants by
their need for water, and limiting irrigation tcetiminimum amount necessary can
significantly reduce outdoor water use comparecltoent average landscape irrigation
demand. A survey of water conservation studies astgghat switching to efficient
landscaping and irrigation can reduce outdoor wagerby 10-43% (Barta 2004). Due to
similarities in landscape efficiency program stunet but climatic differences, we
estimate that outdoor conservation in SCWA's sergiea will result in a decrease in
water use between the 10% reduction reported amdskcape efficiency study in Seattle,
WA, and the 33% reduction reported in a similadgtin the Mojave Desert. We
evaluate outdoor conservation in SCWA service assaming a 21.5% reduction due to
conservation retrofits. Because most SCWA comraclready offer turf grass
replacement rebates and SCWA already offers théifi@daVNater Efficient Landscaper
program® we consider the impact of retrofitting the langsng of 50% of the existing

2 Santa Rosa’s rebate programs have been in plagerithan those of other districts, so saturatesrof
efficient equipment in Santa Rosa may be highar thahe service areas of other SCWA contractors.

% Qualified Water Efficient Landscaper (QWEL) traigiis a U.S. Environmental Protection Agency
WaterSense approved training program for landseapat provides an educational foundation based on
principals of proper plant selection for the loclinate, irrigation system design and maintenaand,
irrigation system programming and operation.
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houses served by SCWAWith our current assumptions, we estimate thatiefft
landscaping has already saved 2,350 ac-ft/yr, laaicfall conversion to efficient
landscaping could produce additional water savaoigs350 ac-ft/yr.

Education and Outreach

Education and outreach include advertisement, sesand lectures, training for
landscapers and contractors, and making waterndgspex-unit water cost readily
apparent on residential water bills. These prograimsto change the water use behavior
of end users, which is inherently difficult to d&ducation and outreach can effectively
reduce demand during a temporary shortage, but bfige only a slight impact on water
demand in the long run.

A survey of non-price conservation programs suggistt public education alone can
reduce water consumption by approximately 5%, priignghrough outdoor water
conservation (Barta, 2004). Assuming that watersiserved by SCWA'’s contractors
react to outreach similarly to the populations &ddn our literature review, we estimate
that education and outreach have already reducest w@nsumption by 975 ac-ft/yr.
Further conservation through education will madstlly require expanding SCWA'’s
outreach efforts; maintaining current programs mmayntain current conservation levels,
but is not expected to increase conservation indely. The following case study
discusses expanding education and outreach by@ddihock Leader program.

* Accordingly, we assume 50% current saturation oftficient landscaping. Santa Rosa responded to
our question about landscape conservation withstimate of average EtO, rather than saturation rate
Estimated water and energy savings for other sidareates can be calculated using the framewadrksie
in Appendix 1.
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CASE STUDY: EDUCATION THROUGH BLOCK LEADERS

Common public education and outreach programs askxss the country include flyers,
billboards, radio advertising, and events to rameservation awareness at schools. The
“Block Leader” program is an innovative approachdiby the Town of Cary, North
Carolina, which utilizes the framework of earlieagsroots recycling efforts to spread wate
conservation information to customers in its sendacea (Platt 2001). A similar program has
also been successfully implemented in Allen, Texas.

-

Block leaders are environmentally conscious comigunembers who volunteer to becomg
educated on the town’s water conservation needspmdd this information among their
friends and neighbors. Each spring new and expeztkblock leaders attend training
sessions to become familiar with the town’s sumwegtier conservation campaign, including
the status of projects and the expected supplydantand for water. These training sessior|s
endow block leaders with the necessary informatioadvise others and provide printed
materials to disseminate in their neighborhoodmciBleaders also receive more in-depth
workshops on leak detection and repair, landscapimg conservation techniques, building a
wealth of knowledge in the community.

A study of the Town of Cary’s conservation progrgmsjects annual water savings from
public education of 0.5 million gal per day, or% @ecrease in water use, at a program cost
of approximately $60,000 per year. This includeguction in both indoor and outdoor watg
use. Assuming several potential splits betweenandnd outdoor water use reduction, we
estimate the impact of a similar program on SCWAewdeliveries.

=

POTENTIAL ENERGY, ENERGY COST, AND GHG SAVINGS OFLB)CK LEADERS
PROGRAM

. Water Saved Energy Savec Energy Cost GHG Reduction

Scenario (acre feet) (MWh) Savings (tons)
(thousand $)

I 0
Assuming 50% of 1,721 2,783 $242 954 tons
reductions were indoor
Assuming 20% of
reductions were indoor 1,391 1,661 $140 o87 tons

Due to differences in community culture, this tydeorogram may not be as effective in
SCWA's service area as in the Southern cities wihbees already been implemented. In
areas with strong neighborhood sentiments and caritynspirit, a block leader program
could help to achieve water conservation. An add#l consideration is the intensity of
previous conservation efforts by the agency. ToeT of Cary has a history of conservation
awareness and outreach, but if SCWA has alreadgustbd easy sources of conservation, p
block leaders program may be less effective thadipred

Table 5 summarizes the estimated annual waterggnand green house gas savings
already achieved by conservation programs currémgtyace. These estimates are based
on the assumed efficiency improvements and saturadites discussed above.

22



Table 5. Impacts of Conservation in SCWA'’s Service Area

Water Savings Energy Savings GHG Savi
(ac-ft) (thousand $) avings
Indoor retrofits 6,718 $2,387 4,631 tons

(13,759 MWh)

$145

Outdoor retrofits 2,350 (1,833 MWh) 687 tons
. . $60.3
Public education 975 (761 MWh) 285 tons

Table 6 summarizes the projected water, energygeseh house gas savings that could
be achieved by reaching 100% saturation of higlieffcy equipment and landscaping
in SCWA's service area. The associated reduati@agéncy revenue due to decreased
water sales is also projected, based on currentaaiar water prices.

Table 6. Maximum Potential Additional Savings from Non-Pricenservation Methods

Impact on Agency Water Savings Energy Savings
Revenue (ac-ft) (thousand $) GHG Savings
Indoor retrofits -$2.73 million 3,785 (7’7%3’,3&\5/%) 2,609 tons
Outdoor retrofits -$1.70 million 2,350 (1,8%4!\?Wh) 687 tons
Public education* -$1.24 million 1,721 (2,7$é?lt/I2Wh) 954 tons

“*Assuming implementation of a block leaders progmsimilarly effective expansion of education and
outreach programs, targeting indoor and outdooegselly.

Non-Price Conservation Conclusions and Recommendatis

The Agency's 2005 UWMP water use projections alemsume that many current
conservation programs will continue and that nemstwiction will meet low impact
development standards. Because projections of &@gemater demands already assume
some increase in the saturation of efficient eqeipinand landscaping, and 100%
saturation is not likely to be reached soon, themoal future water savings estimated
above are an upper bound estimate of the rolghkat types of non-price conservation
can play in reducing the anticipated future watgapdy deficit. In reality, saturation will
probably still be well below 100% in 2020. Thudile non-price conservation measures
will continue to help SCWA reduce energy use armeasted GHG emissions, other
measures will have to be taken to ensure thatdudamand will not exceed future
available supply.
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After efficient equipment and landscaping have togfull penetration rates, the
remaining options for conservation are to searcradditional higher-efficiency end-use
equipment, to invest more heavily in reuse (pogsiphome reuse), or to change
behavior. Changing behavior is difficult, partiady creating long-term changes toward
a water-efficient lifestyle. One way to targetdeterm behavior is to emphasize
efficiency and environmental awareness in scho®lgs way water-saving behavior
becomes incorporated into habits at an early ageer than having to try to reprogram
habits at a later age.

Price also has a significant influence on waterhedgvior. A visible increase in price
causes people to evaluate their water use andviys to conserve regardless of what
equipment they have in their homes. Given theniizel 3,000 ac-ft/yr supply shortfall
anticipated by 2020, current non-price conservati@thods alone are unlikely to
balance future water supply and demand. Priceediconservation will play a vital
role, both by providing funding for improvementsnon-price programs and by
motivating conservation through changes in waterhehavior.

NON-PRICE CONSERVATION RECOMMENDATIONS

1) Continue rebate incentives, particularly forthefficiency toilets due to their
effectiveness and the relatively low current sdtarerate.

2) Emphasize programs that will improve water uslealvior.

3) Consider instituting a block leaders programdpitalize on the community’s
interest in protecting the environment.

B. PRICE-BASED CONSERVATION METHODS

We analyze four ways that wholesale rates coulcha@ged: a flat wholesale rate
increase, a tiered rate structure, a seasonatraieture, and a two-part tariff. The
Agency could implement one of these methods ind&dly or a combination of them
could be used. Changing rate structures is feadblewould take several years to
implement and would require SCWA to renegotiatevisser supply agreement with
contractors.

The impact of SCWA rate changes will depend ompttee elasticity of demand for
water. Reviewing the literature, we find reportedues of the price elasticity of demand
for water ranging between -0.1 and -0.4, meaniagahl0% increase in the price of
water will result in a 1 to 4% reduction in watensumption (Howe, 1982; Weber, 1989;
Kiefer and Dziegielewski, 1991). The price elasticange represents the end user’'s
response to the price that they face. In whatfesmed to as “demand hardening” price
elasticity will likely go down as consumers conger@ur rough estimates of the effects
of price increases, assume fixed values for piliasgtieity, a lower bound and an upper
bound.
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Retail water districts will likely pass along amgrease in SCWA's wholesale rate to the
retail customers (residents and businesses). fronsg to our questionnaire, Santa Rosa
stated that “Santa Rosa will begin to pass thrarmghwholesale water increase when it is
enacted.” However, because Santa Rosa has its pevatmnal and fixed costs
incorporated in the rates it charges end user§CWVA increases its rates by 7.4% in
2010/11, Santa Rosa’s customers will see a 3% udagge.” The price signal of
SCWA'’s rate increase will be reduced by half bytihee it reaches the end user of the
water. Although we have not received responses &ibgontractors, we assume that
their responses to a SCWA rate increase wouldrbiesi This effect must be considered
in conjunction with price elasticity to project thater demand impacts of a wholesale
price increase.

Using -0.1 and -0.4 as the upper and lower lingtsour calculations, we estimate the
price increase that would be required to meet ttergial shortfall of 13,000 ac-ft/yr in
2020. In each case, we assume that non-price nettescribed aboweill not reach
100% saturatiorand will meet at most 6,000 ac-ft of this needherEfore, we calculate
the price increaseecessary to meet a projected 7,000 ac-ft defi@020.

Criteria used for price-based strategy evaluation
Maintaining revenue stability

The price strategies are designed to either maingasienues when water use decreases or
to increase revenues while motivating conservatiimer of these effects would allow
SCWA to implement further non-price conservatioramees without adverse financial
impacts.

Integrity of price signal / Effectiveness at promgtconservation

To effectively promote conservation through pricgtategies, the end consumer must
face a high marginal cost of water. Price signaid 8y SCWA may be partially offset if
the contractors simply switch to other water suggplirThe demand for SCWA water
would indeed be reduced, but so would the benefiteduced water and energy use to
the region as a whole.

Public Acceptance

A change in SCWA'’s wholesale water pricing wouldedtly impact its contractors’
water pricing decisions. To that end, a pricingesoh that disproportionately impacts
larger contractors compared to smaller contracforgxample, would impact the
political feasibility of implementing the new pn@ scheme.

Increase in wholesale rates would lead contractots pass the higher costs on to
consumers

Efficient water management requires a clear prigeas. To the extent that water demand
is elastic, SCWA can induce water conservatiomgydasing the wholesale rate it
charges contractors. Contractors in turn would gasse higher rates on to end-use
consumers in one form or another. Table 7 calcsiltte projected wholesale rate
increase needed in 2020 reduce demand by 7000 ac-ft
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Table 7.Projected Wholesale Rate Increase
Inelastic deman Elastic demand

(e =-0.1) (e =-0.4)
Projected 2020 water deficit (ac-ft) 7,000 7,000
Current unit price of water ($/ac-ft) 619 619
Needed rate increase (%) 76% 19%
Needed rate increase ($/ac-ft) $1160 $290
Total price of water after increase ($/ac-ft) $1779 $909

A seasonal rate structure would allow SCWA to accat for peak summer demand

The water needs of SCWA's contractors vary sigaifity by season. SCWA has plenty
of water in the winter, but in the summer, when dedhis particularly high, water supply
is more constrained. A pricing scheme that raisgtemrates during the summer months
would help to alleviate excess demand and woulderaocurately reflect the higher costs
of providing water during the summer.

Contractors facing higher wholesale rates durirgp#sak summer months would likely
pass that increase on to consumers, who would eectutsumption. A significant portion
of summer water use is landscape irrigation, wigahore elastic consumption than
indoor use, suggesting that customers will be mesponsive to the price increase.
Contractors could also react at a higher leveltfgisg a portion of their summer use of
SCWA water to the winter. For instance, they cquidchp more from local groundwater
supplies during the summer, when SCWA prices agk,tdnd use less groundwater
during the winter. Such a strategy would requinetiaxtors to increase groundwater
pumping capacity and then let it go unused duttegwinter, but a large enough
summer-winter price differential could cover thestsoof those changes.

In considering how to implement a seasonal raexgethre several approaches. The first
involves creating two specific rates — a peak andf&peak rate — which would be in
effect during the respective peak and off-peak@emasrhe second method involves
maintaining a uniform rate structure, but speciyathreshold of consumption during
the peak period, beyond which point the contrastould face a higher on-peak rate.
Seasonal rate structures can also be combinedavtiéined rate structure.

Seasonal pricing is most effective when there sstantial variation in demand between
peak and off-peak periods. This could be due teeesed consumption during peak
periods, or a seasonal fluctuation in the numbeymes of customers served. When
moving to a seasonal wholesale rate, the Agencyrgaimize large rate shocks to
contractors (and consumers) and allow for adedirateto adjust consumption patterns,
by making the initial peak/off-peak rate differattielatively small. The price differential
can be gradually increased over time in order toese the needed demand reduction.

Up until now, SCWA has had sufficient resourcemtet peak summer demand.
However, it is now reaching a point where it wdled to make decisions regarding
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building new infrastructure to increase capacithandle peak summer flows. The
Agency could implement a seasonal rate structuhelip mitigate future increases in
summer demand. When considering a switch to a sabsate, SCWA should keep in
mind the varying customer bases served by eadl obntractors. If there is great
variability in water usage between seasons by ififereht types of customers, a seasonal
rate would disproportionately affect some contrext@ertain types of customers, for
example, may have greater flexibility in adjustthgir consumption patterns than others.

Implementation of seasonal rates elsewhere

Seasonal rates are most common for natural gaslaatiic utilities. They have been less
widely implemented for water utilities, mostly besa water utilities have historically
been able to supply adequate water at affordalsies.cé/ater utilities have started to
implement seasonal rates in some areas whereitheaeticularly high demand for
irrigation during the summer, or where there agaificant seasonal resort activities.

Southern Water, a water utility in Great Britaiecently employed a seasonal rate
structure. They add a 6% surcharge to the ratedder consumed between June and
September and discount the rate for the rest ofe¢he by 2%. The measure is designed
to encourage less water use in the summer, whesr vgagcarce, without affecting
consumers' overall annual bill (Wallop 2010).

Revenue Stability:

» In switching to a seasonal rate, SCWA may see gerenue volatility as
contractors react to the peak use price differenfiahigh summer rate may lead
some contractors to shift away from summer useimtewuse, which would also
shift SCWA's revenue stream.

Price Signal:

= A seasonal rate would send a strong message tervensuring peak summer
months when supply is the most constrained andrwlat®and is the most elastic.

Public Acceptance:

» Those contractors most responsible for higher pkskand costs are charged for
those higher costs. They will be disproportionatgfected by a seasonal price
increase.

= Some of this will be offset by customers who haalatively low peak-demand
and who will therefore see a reduction in theirevddills. Additionally, in the
long run, seasonal rates may reduce the cost @rwaall consumers. If higher
on-peak rates lead consumers to reduce peak dethandjlity may be able to
put off constructing additional supply projects.

A tiered rate structure would give more flexibility to SCWA

A tiered rate structure, also referred to as acldleate structure, changes the unit price
of water at different consumption levels. Whenilitytvants to send a strong
conservation message to its customers, it can mmgahé an increasing tier rate.
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Customers are charged a higher per-unit price &aemconsumed beyond a certain level,
creating a disincentive to consume beyond that.l8Vered rate programs are often most
effective when accompanied by an education campsighat customers understand that
the more water they use, the higher the price besom

A tiered rate program could work in a similar manfoe a wholesaler like SCWA, with
wholesale rates for contractors set at tiered se\@epending on how tiers are structured
compared to current water use, this could havengact similar to the impact of a flat
wholesale rate increase. An increasing block ratetsire would allow SCWA to send a
clear conservation signal to its contractors withmmllecting too much or too little
revenue.

Implementation of tiered rates elsewhere:

In 1991, the Irvine Ranch Water District in south@alifornia implemented a five-tier
increasing tiered rate structure to reward waticiehcy. The thresholds at which each
customer’s rate increases are set individually daselandscape square footage, number
of residents, any special customer needs, and eeadgotranspiration rates. In the year
the new rate structure was implemented, water aeskngéd by 19%. Surveys showed that
85% to 95%o0f customers approved of the rate stregtu.S. Environmental Protection
Agency 2002).

Revenue Stability:

»= An increasing block rate structure would allow SC\Wé#fadjust rates in order to
recover its full costs.

» Increasing block rates would result in short-teevenue volatility, until the
appropriate levels for the tiers are established.

Price Signal:
» Increasing block rates send a strong conservaitprals
Public Acceptance:

= Block rates are somewhat complex to design andnemiormation about water
sales for each of the blocks of consumption. Tiereld also be discretion on the
part of SCWA in determining how many blocks to ud#, as well as in
determining at what point the price level increg¢les size of the block) and by
what increment the price increases. Public acceptamuld likely depend on the
specific design of the tiered system.

In Table 8, we look at the effect of a tiered raenbined with a seasonal rate.
Specifically, we calculate the tiered rate increaseded in order to reduce demand by
7000 ac-ft in 2020. We first consider a scenarierglthe contractor does not change its
own rate structure, but responds to the tiered egadé rate with a flat summer rate
increase. We then consider a scenario where thteaobor adopts a tiered rate structure
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similar to that of SCWA. Because a seasonal rat@dvtarget summer water use, we use
elasticities of —0.3 and —0.4, which reflect therenelastic summer demand.

Table 8.Seasonal Tiered Rate Price Increase

Scenario 1: Scenario 2:
Contractors do not  Contractors adopt a
adopt a tiered retail tiered retalil rate

rate structure structure

Inelastic  Elastic Inelastic  Elastic
demand demand demand demand
(e=-0.3) (e=-0.4) (e=-0.3) (e=-0.4)

Projected 2020 water deficit (ac-ft) 7,000 7,000 7,000 7,000
Estimated retail rate ($/ac-ft) $1,526  $1,526  $1,526  $1,526
Current SCWA wholesale rate($/ac-ft)) $619 $619 $619 $619
Needed retail rate increase (%) 42% 31% 42% 31%
Needed rate increase ($) $1,758 $1,318 $634 $476

SCWA wholesale rate after increase ($/ac-ft) $2,377  $1,937  $1,253  $1,095

Two-part tariff would help SCWA recover its costs anidst conservation but would
also discourage conservation

Revenues are variable while many costs are fixed

As is the case with many water utilities, many 6V®A’s costs are fixed in the short run,
meaning that they do not vary with how much waterAgency sells. Revenues, on the
other hand, are completely variable. The vast ntgjof the Agency’s revenues are
derived from a per-acre-foot charge for water. Assault of this, the Agency loses
money if it sells less water, since its revenuegpanore quickly than its costs do. That
was the case in 2009, when the Agency reducedaitsrgales and lost $2.6 million in
revenues (Term 16 Water Conservation Status R2p0A). This situation results in a
fiscal disincentive for the Agency to promote comaéon.

Decoupling separates revenues from water sales

For conservation to be fiscally feasible, the Agesicate structure must allow it to cover
its operating costs even if sales decline. Thisusgon of revenues from sales volume,
which can take on different forms, is known as dgting. Recently, the California
Public Utilities Commission (CPUC), which regulategestor-owned water utilities, has
considered allowing for decoupling of water rat€®(JC 2005).

The two-part tariff

There are multiple ways to decouple revenues fraless Perhaps the most intuitive is
the two-part tariff, which would divide the rateacged to customers into a fixed fee,
charged regardless of how much water is used, aadable per-acre-foot fee. For
instance, if fixed costs are currently 50% of tatasts, a contractor who currently
purchases 1,000 ac-ft/yr at $500/ac-ft would péiyed charge of $250,000 plus a
variable charge of $250/ac-ft. By including a sfipaint fixed portion, this rate structure
would conform better to the Agency’s cost structimehe context of conservation, the
problem with this form of decoupling is that it texts the marginal cost of water. Now,
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instead of paying an additional $500 for using ddittonal acre-foot of water, a
contractor only pays $250, since the $250,000 fotearge is a sunk cost. This reduces
the incentive to conserve water. In the contexdlettricity pricing, Friedman and Weare
argue that the two-part tariff can be implementédenstill maintaining incentives for
conservation. They say that the negative exteresldf pollution caused by electricity
generation should be internalized through taxegaslution rather than inflated variable
electricity rates, since some forms of generatiencéeaner than others. However, this
argument might not hold here, since SCWA has nplgiway to internalize the negative
impacts of increased water use other than to dirddcourage increased water use.

Increasing rates to cover increasing average costs

Another way for the Agency to retain fiscal solvemdhile promoting conservation
would be to simply raise rates to cover increasingrage costs as sales volume
decreases. Since the 2006 Restructured Agreemewvtdter Supply allows SCWA to set
rates to cover its costs, such rate increaseuarently feasible. When it raised rates
after the 2009 water shortage, the Agency wasfecepursuing a form of decoupling.
Since this form of decoupling is already used leyAlgency, we do not discuss it further
here. However, in Section V, we do discuss howAgency could better use rates to
manage short-term water shortages in the future.

Revenue Stability:

= A two-part tariff would ensure that SCWA recovdssfull fixed costs, despite
any fluctuations in water demand from its contrestoA two-part tariff would
produce the greatest revenue stability of the pining structures that we
examine.

Price Signal:

= A two-part tariff would send a weak conservatioit@isignal. By switching to a
two-part tariff, the marginal cost of water mayuwasdly be lower in the short-run
and cause contractors to increase consumptionr rididue reduce consumption.

Public Acceptance:

= A two-part tariff would need to be accompanied hyeducational campaign by
SCWA to inform contractors of the new rate struetand reduce the negative
implications (hamely, a potential increase in waisg) of a weak price signal.

= Smaller contractors with overall lower water detige may face fixed costs that
are a disproportionately larger share of theirl tobats.
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PRICE-BASED CONSERVATION RECOMMENDATIONS

= SCWA should consider implementing a seasonal,dieate structure. A
tiered rate during peak summer use will send agtomnservation signal.
This will be especially important as summertimeevaupply becomes morg
constrained.

= A seasonal rate would also reflect the higher ingdatost to the system of
supplying water during peak use.

= While initially a seasonal tiered rate may leadame revenue volatility as
SCWA determines the correct price level for théeddnt tiers, in the long
run revenue collected under the new rate schemddsbe relatively stable.

V. PRICE RESPONSE TO A TEMPORARY WATER SHORTAGE

Due to variability in rainfall and potential regtday droughts, short-term supply
shortages cannot be avoided entirely. Long ternsesmation through improved water
use efficiency of the equipment stock and behawiodification helps prepare for supply
shocks by reducing the baseline demand on the wgstem. Without switching to a
two-part tariff pricing system, a decrease in wats necessitates an increase in price to
maintain necessary revenue to meet fixed cos®0®, conservation was first
mandated, then prices increased the subsequentoyesiover lost revenue.

This sequence of conserving first, then increapige creates short-term budget deficits.
Revenue from future price increases cannot be ins@@diately to cover current fixed
costs. It is also unpopular with customers who dedpwith inconvenient mandatory
water use restrictions and then see themselveg peimished with a price increase.

Increasing water rates at the onset of a tempatawstage would both signal the need to
conserve water and maintain revenue throughowhbeage. Price increases allow for
efficient water conservation by motivating reduntiaf the least valued uses of water.
Mandated use restrictions, on the other hand, dlalfow people to choose how they
conserve. A restriction on car washing, for examgtees not account for people who
may place a high value on keeping their car clbahpe willing to reduce their use of
water for other purposes. Additionally, when thendeted restriction is on a type or time
of use, people may find ways to cheat unless afleffort is put into enforcement. If a
price increase is implemented in combination witlsa restriction, the price increase
will reduce the incentive to ignore a mandatedrieigin. One disadvantage of
conservation through simple price increases isitlthsproportionately affects low-
income customers, unless a reduced rate is chéwged-income customers. A tiered
rate structure, in which enough water to fulfit@éstomer’s basic needs could be
purchased at the previous low rate, would alleviagse effects.
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The Restructured Agreement for Water Supply culyaitows SCWA to change its
water rates annually in order to cover its coske Agency should negotiate with
contractors to establish a protocol for immediategpincreases in supply crisis
situations. The temporary high conservation priceily both maintain Agency revenue
and encourage conservation, while allowing endsusechoose methods of water use
reduction. To avoid adversely affecting low-incoaustomers, the high conservation rate
should only apply to “luxury” water use above ataer basic allocation. Due to the
relatively low price elasticity of water use, ewvarluxury water use, a price increase may
not be enough to induce sufficient conservationveler, the price increase can be used
in conjunction with use restrictions and other @mation incentives, and will help the
Agency to cover its fixed costs.

Any rate increase is likely to be unpopular. TheeAgy would need to properly educate
contractors and their customers about the reasahérice increase. Even though per-
unit rates would increase, overall water costs w@a down for customers who used less
volume.
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CASE STUDY: ENERGY SAVINGS OF 2009 WATER CONSERVATION

During 2009, SCWA and its contractors implementkdfahe above-mentioned non-price
conservation methods, along with the following egeeicy measures: education and flyers,
home water surveys, mulching of turf grass, andtdichirrigation days. Major contractors
reduced water demand by approximately 10,000 duaffhg the summer of 2009. While this
combination of conservation measures proved effectt reducing water demand, SCWA
revenues dropped by $2.6 million during the impletaton period. This combination of
conservation measures cannot be used as a longstdution to SCWA's projected water
deficits. SCWA needs to target conservation meadia prevent the growth of demand, or
that significantly reduce SCWA energy costs to emshiat water conservation is achieved in p
financially sustainable way.

To estimate the water savings achieved with thislination of conservation measures, we
calculate the difference between summer 2004 amargu 2009 water deliveries by SCWA.
The summer of 2004 serves as an estimate of tledit@asvater use without conservation
because water supply conditions in 2004 were sirtoléhose of 2009, but no emergency
conservation measures were taken and reservoaigg@nd stream flow dropped to
dangerously low levels.

Estimated energy, energy cost, and GHG savingseethiby 2009 conservation

Scenario Energy Saved GHG Saved

(MWh) Cost Savings ($) (tons)
Assuming all reductions in 7820 $620,000 2899
outdoor water use
Assuming 20% of reductions we 10,434 $867,000 3,717
indoor
Savings net of All outdoor 6,908 - 2,516
increased contractt
use of local source:20% indoor 9,522 - 3,334

'source: 2009 TUCP Term 16 Conservation Report
(http://www.scwa.ca.gov/lower.php?url=stateboard2p0

The City of Santa Rosa estimates that it cost aqimately $100,000 to pay for the staffing and
outreach required to achieve a 3,500 ac-ft redaétiavater use in the summer of 2009.
Assuming other contractors' additional conservat@asures cost a similar amount per acre
foot conserved, the total cost of achieving theawate reduction is approximately $300,000.
Though revenues in 2009 significantly dropped dueonservation, this impact is partially
offset by the benefit of reduced energy cost, afid stream flow and storage levels were
maintained. After accounting for increased admiatste costs, conservation-induced energy|
savings still contribute positively to Agency firaas.
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VI. CONCLUSIONS AND RECOMMENDATIONS

Regulatory limitations on diversions from the RassRiver limit SCWA'’s water supply.
Projections in the Agency’s 2005 UWMP indicate that?020 the Agency’s current
supply will not be sufficient to meet increased ttactor demand. A cost-effective
strategy to close this projected deficit will ligghclude improved water supply
management and demand-reduction strategies. Tpostf®cuses on how demand-
reduction strategies could result in water savings.

Analyzing the Agency’s non-price conservations paogs, including indoor equipment
retrofits, outdoor landscaping retrofits and edwwraprograms, we conclude that
increased non-price conservation could result ith&r demand reduction. To increase
the impact of its non-price programge recommend that the Agency 1) Continue
rebate incentives, particularly for high efficiencytoilets, 2) Emphasize programs
that will improve water use behavior, and 3) Considr instituting a block leaders
program. While more can be achieved with non-price cong@masavings will not be
enough to cover the Agency’s projected water defialditional non-price conservation
programs also will require funding from the Agency.

To encourage more conservation and fund its naregmograms, the Agency could
change its rate structure. We evaluate four passitthnges to the Agency’s rate
structure: a flat increase in wholesale ratespa@®al rate structure, a tiered rate
structure and a two-part tariff. To send a strooigservation price signal and discourage
water use during the summer, when the Agency’slguppnost limited and demand is
highestwe recommend the Agency implement a seasonal tiereate structure that
charges contractors a higher rate for excess summaerater consumption.

While long-term conservation can improve the Agésepility to avoid short-term
supply shortages caused by droughts, such suppitesfes still may occur. The Agency
reacted to the 2009 supply shortage by implementigigr use restrictions without
changing its rates. Reduced water sales resultadamenue shortfall, making it difficult
for the Agency to cover its fixed cosWhen faced with future supply shortages, we
recommend that the Agency raise rates initially, tesend a conservation price signal
and to ensure that it will recoup its operating cots despite selling a lower volume of
water. To allow for short-term drought price increaség, Agency will likely need to
renegotiate the water supply agreement it has itgittontractors.
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APPENDIX 1: NON-PRICE CONSERVATION IMPACT
ESTIMATION

This Appendix describes the estimation procedwesadn-price conservation impacts.
Because of the number of factors taken into acc@uobntractors; 3 types of water-
using equipment; different prices for delivery engrtreatment energy, and water cost by
contractor) some of these equations have beenifizdpbut they are still representative
of the logic used for the estimates.

To divide SCWA water demand into indoor and outdes®, we assume that water
demand in the month of the year with the least aehnapresents the indoor use rate, and
that demand in excess of that in other monthstdamur use. Using data from 2005 to
2008, we estimate that 34% of SCWA water demand gmeutdoor use and 66% goes

to indoor use. We use these values in the consemiaipact estimation. All estimates
refer to annual values.

A. IMPACT FACTOR

The calculation of the conservation impact of hédficiency equipment and landscape
retrofit includes a conservation “impact factoifhe impact factor, an estimate of the
current effectiveness of each type of conservatigrovement, is calculated as follows:

Impact Factor = (Saturation of high efficiency) Migh efficiency water use / Low
efficiency water use) + (Saturation of low effiaggh

Consider the example of high efficiency toiletsthnan impact factor of 0.65. This
implies that because of the efficiency gains frostalling high efficiency toilets and
their saturation rate in SCWA's service area, @9 as much water is used for toilets
compared to having no high efficiency toilets ifisth An impact factor of 1 would
imply that no conservation has been achieved. dWweil the impact factor, the more
water conservation is being achieved.

B. INDOOR RETROFITS

We estimate the impact on water demand from theentisaturation of high efficiency
water-using equipment, as well as the potentiatedese in water demand that could be
achieved by increasing the saturation of high efficy equipment to 100%.

Additional information for these calculations confiesn the Microsoft Excel file “Open
System KWh-acft study 2007-2008.xIs”, obtained filS@WA Energy Efficiency Intern,
Cary Roberts.
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Table Al. Data for Indoor Retrofit Estimation

Toilet Shower Faucet
% of indoor use® 26% 18% 15%
(high eff. waterg / 42% 97% 87%
(low eff. water)
Saturation rate 61% 80% 80%
Remaining potential® 39% 20% 20%
Impact factor for current 0.65 0.97 0.90

_saturation rate
a: “Energy Down the Drain: The Hidden Costs of Gathia’'s Water Supply.”"NRDC and the pacific
Institute. 2004.

b: DeOreo, William B., Allan Dietermann, Time Sk&ster W. Mayer, David M. Lewis, and Jenna Smith.
“Retrofit Realities.” American Water Works Assodet Journal, 93(3): 58-72. 2001.

c: Santa Rosa Senior Water/Wastewater Planner, 2010

d: 1 — (saturation rate)

We estimate the current total annual water usacii @quipment type:
Current toilet water use = (Indoor water volume)Doilet % of indoor water)
Current faucet water use = (Indoor water volume)Fducet % of indoor water)

Current Shower water use = (Indoor water volumgpsKower % of indoor water)

We then estimate the amount of water that woulddssl by each equipment type if no
high efficiency units were installed:

All low-eff. toilet water use = (Toilet water ugg)Current toilet impact factor)

All low-eff. faucet water use = (Faucet water us@}urrent faucet impact factor)

All low-eff. shower water use = (Shower water ugg®urrent shower impact factor)
The estimated total water savings from currentyyalted high efficiency indoor water-

using equipment, summing over equipment types, is:

3
CurrentindoorSavings Y AllLowEfficiencyWaterUse CurrentWaterUse
i=1
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To estimate potential water savings, we first daliuthe amount of total current water
use due to low efficiency equipment:

Low efficiency toilet water use = (Remaining pot@htX (All low-eff. toilet water use)
Low efficiency faucet water use = (Remaining poadnK (All low-eff. faucet water use)

Low efficiency shower water use = (Remaining pa8t(All low-eff.shower water use)

From these values, we estimate the potential savheg could be achieved, summed
over all equipment types:

3
PotentiallndoorSavingsZ(LowEfficiencyEquipmentWateru@—Ws

LowEfficiencyWaterUs:
i=1

Based on the amount of water conservation estinugtesribed above, we estimate the
current and potential avoided energy consumptiowl{NMnd million dollars) and
greenhouse gas emissions.

Energy savings = (Indoor water savings) X (Delivenergy + Treatment energy)

Energy cost savings = (Indoor water savings) X ([iey energy x Delivery energy
price] + [Treatment energy x Treatment energy pfice

GHG savings = (Indoor water savings) X (Delivery GH Treatment GHG)

Finally, revenue reduction from reaching 100% satan is estimated:

Revenue Loss = (Water rate) X (Potential Indoorisgs)

C. OUTDOOR RETROFITS

We estimate the impact of current landscape eff@yerograms, as well as the potential
savings that could be achieved by reaching 100%sat&dn of efficient landscaping. We
consider current efficient landscaping saturatibb08%6.
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Table A2. Data for Outdoor Retrofit Estimation

Landscaping

Saturation rate 50%
Rema|_n|r;g 50%
potential

(high eff. water) /
(low eff. water)’
Impact factor 0.893

" a: Barta, Rachel. "Stretching Urban Water Supplie€olorado: Strategies for Landscape Water
Conservation." Colorado Water Resources Researstitlite. 2004.
b: 1 — (saturation rate)

79%

We estimate the amount of water that would be ifsgal landscape efficiency
improvements had taken place, then subtract thigevfeom current total outdoor water
use to estimate the current savings:

All low-eff. landscape water use =
(Current outdoor water use) / (Landscape impactdg

Current outdoor savings = All low-eff. landscapet@rause — Current outdoor water use

To estimate potential water savings, we first daliuthe amount of total current water
use due to low efficiency landscaping. We theewdate potential outdoor savings from
achieving 100% saturation of efficient landscaping:

Current low-eff. landscape water use =
(Remaining potential) X (All low-eff. landscapeterause)

Potential outdoor savings =(Current low-eff landpeavater use) >(1— Hig“Em‘e”cywaterUS;

LowEfficiencyWaterUsi

Current and potential landscape efficiency congemampacts on energy consumption,
energy cost, greenhouse gas emissions, and agareryue are estimated as described for
indoor efficient water-using equipment, though restewater treatment energy or
greenhouse gas emissions are included.

D. PUBLIC EDUCATION

We estimate the impact of current public educabipassuming that outdoor water use in
decreased by 5%. To do this, we use the sameduedescribed above for landscape
efficiency impacts.

Our estimate of potential conservation due to pubtiucation assumes that a program
like the block leaders program will be institutedth similar results to those achieved in
Cary, NC. We assume a 6% reduction in total wagercurrent water use, under two
scenarios: split evenly between indoor and outdmo20% indoor and 80% outdoor.
This estimation combines the methods describethftwor and outdoor retrofits.
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APPENDIX 2: PRICE-BASED CONSERVATION IMPACT
ESTIMATION

A. WHOLESALE RATE CHANGE

We estimate the flat wholesale rate increase needestiuce water demand by 7000 ac-
ft/yr. To do so we use project 2020 water sale320900 ac-ft. We assume a lower
bound water demand price elasticity (e) of -0.1 andipper bound elasticity of -0.4. We
first calculate the percent change in retail p(tbe price charged to the end user) needed
to create a reduction of 7000 ac-ft:

e=.0.1:  /P00ac-ft _ o
(1) 92000ac- ft x 0.1
e=-04: —P00RCT _ o0

92000ac- ft x 04

Water contractors’ retail rates are based on their operating costs and on the
wholesale rates they pay to SCWA. Using informafrom Santa Rosa Municipal Utility
District, we estimate what portion of their retaite is to cover water purchase costs. For
the purposes of this analysis, we assume that $o#a is representative of SCWA's
other contractors. For a hypothetical 7.4% inceeasSCWA wholesale rate in 2010,
Santa Rosa told us they would need to raise thtil rates by 3% to pass on the cost
increase. Given a current SCWA wholesale pricg6d/ac-ft, we estimate the current
total price of retail water (including contractqrayation costs):

% Change inretailra _ 3.0%
@) % Change in wholesale rater.4%

$619 /ac -Oft4v(\)/£10Iesale a1 526 /ac - ft retail rate

=Wholesale rate makes up 40.5#aretail rats

From equation (1) we calculated the necessaryl miae increase. Combining the
necessary percentage retail price increase frorateou(1) with the current retail price
estimated in equation (2), we calculate the pmoedase (in dollars) needed to induce
7,000 ac-ft/yr of conservation. This increase ithlibe necessary retail price increase
and the necessary wholesale price increase:

e=-0.1: (76%)x($1526ac- ft) =$1161/aec ft
e=-0.4: (9%)x($1526ac- ft) = $290ac- ft
Total SCWA wholesalerateafterincrease

e=-0.1: $116¥ac-ft +$61%ac- ft =$1779ac- ft
e=-0.4: $290ac- ft +$61%ac- ft = $90Fac- ft
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B. SEASONAL TIERED RATE CHANGE

Using the same method as for a flat wholesaleinatease, we calculate how large of a
seasonal tiered rate increase would be necessarguoe 7,000 ac-ft/yr of conservation.
Based on 2005-2008 SCWA water deliveries, averageem(November through April)

is 5,981 ac-ft/month. Average summer (May througio®er) is 9,358 ac-ft/month.
Under a seasonal tiered rate structure, the Agencyd charge its current rate for winter
water use and for summer water use below the wiretee use rate of 5,981 ac-ft/month.
For all summer use above 5,981 ac-ft/month, thengevould charge a higher rate.

It is unclear how contractors would react to a geaktiered wholesale rate. We analyze
two alternatives, which could be considered bast-\aorst-case scenarios for how much
conservation would be induced by the seasonaltieielesale rate. First, we consider
what would happen if contractors treat the seas@talas a simple cost increase for
summer water and raise all of their summer ratesrdingly, without changing their rate
structure to make it more tiered. This scenarioldianduce less conservation (or require
a larger rate increase to induce the desired A@0d0yr of conservation) because end
users would not be facing the increasing block ttzée the Agency built into the
wholesale rate.

Second, we consider what would happen if contragtass the seasonal tiered rate
structure on to their customers, charging a highaminal rate for summer use in excess
of base winter use. If we assume that no customiirbe able to reduce their summer
use below the average winter use, then all customeuld face the higher marginal cost
of water and would conserve accordingly. This sdenaould induce more conservation,
and not require as large of a rate increase inssxeg@mmer use to achieve the desired
goal of 7,000 ac-ft/yr of conservation.

Scenario 1: Contractors don’t change rate structure

Assuming that contractor rate structures areiaotd, or at least that they will not be
tiered any more progressively as a result of tlagk in wholesale rate structure, we
calculate the necessary increase in the summer vetd rate to induce 7,000 ac-ft/yr of
conservation:

e= -0.3: 7,000 ac-ft =42% increase in summer retail rate
9,358 ac - ft/montkx 6 monthsx 0.3
@) 7,000 ac-ft
e= -04: ! = 31% increase in summer retail rate

9,358 ac - ft/montk 6 monthsx 0.4

Using the estimated retail rate of $1526 /ac-ftrforevious section, we calculate the
necessary summer retail rate increase (in dollars):

-0.21  (429%)x ($152€/ac- ft) = $634/a- ft
-0.4: (31%X($1526/ac-ftF$476/ac - ft
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With the seasonal tiered rate, the increased walgeate would only apply to summer
use in excess of base winter use. This rate ineneasld have to be large enough to
cause the desired overall rate increase when spads all summer use:

Total summer us = 9,358 ai- ft/montf
Base summer use 5,981 ac - ft/month
Excess summer use 9,358 ac- ft/month - 5,981 ac - ft/month 3,377 ac - ft/month
3,377 ac - ft/month

= 36% of total summer use
9,358 ac - ft/month

Excess summer use

e = -0.3: Toincrease total summer retail rate b§GR{ac - ft
we must increase wholesale ratexamessive summer use by

$o3d/ac-_g, 758/ac-ft
36%

New summer excess use rat&619/ac - ft+ $1,758/ac - ft= $2,377/ac - ft
e = -0.4: Toincrease total summer retail rate byGpdc - ft
we must increase wholesale ratexamessive summer use by

$476/ac-Tt_ o1 31g/ac-1
36%

New summer excess use = $619/a-ft + $1 318/a-ft = $1.937/ac-ft

Scenario 2: Contractors also implement a seasonaéted rate structure

As with Scenario 1, to induce 7,000 ac-ft/yr of snen conservation, customers will need
to see a summer retail rate increase of 42% (e3y e 31% (e = 0.4). However, if the
contractors react to the tiered summer wholesaéelraimplementing their own higher
retail rate for excess summer use, and we assumedtustomers continue to consume
enough water to be affected by the high excessaieethen conservation will be driven
by this new higher marginal cost. Rather than iasireg the average summer rate by
$634 /ac-ft (e = -0.3) or $476 /ac-ft (e = -0.4) m@v only have to increase excess use
rate by that much.

e = -0.2: To increase the exci- use summer retail rate by $63¢- ft
we must increase wholesale ratexaessive summer use by $634/ac - ft
New summer excess use rat§619/ac - ft+ $634/ac-ft= $1,253/ac-ft

e = -0.4: Toincrease total summer retail rate byGpdc - ft

we must increase wholesale ratexaessive summer use by $476/ac - ft
New summer excess use rat§619/ac - ft+ $476/ac-ft= $1,095/ac - ft
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