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EXECUTIVE SUMMARY

Introduction

Past research has shown that considerable energy is required to obtain, treat and distribute water
supplies to end-use customers. In October 2006, the Assigned Commissioner to the energy efficiency
proceeding issued a ruling soliciting Investor-Owned Utility (IOU) applications for an approximately
$10 million one-year pilot program “to explore the potential for future programs to capture water-
related embedded energy savings.”! More specifically, the ruling directed the four largest 10Us to

partner with one large water provider to implement agointly funded program designed to maximize
embedded energy savings per dollar of program cost.“ This pilot would focus on efforts that would:

1) Conserve water;

2) Use less energy-intensive water (gravity-fed or recycled versus groundwater, aqueducts or
desalination); and

3) Make delivery and treatment systems more efficient

The 10Us initially filed their proposed program designs in January 2007, and the proposed programs
were further refined through a series of workshops and supplemental filings. In December 2007, the
California Public Utilities Commission (CPUC) approved the Pilot programs (in D. 07-12-050),
through which the four largest IOUs would develop partnerships with water agencies, undertake
specific water conservation and efficiency programs, and measure the results.’

This report presents the process evaluation results for the Pilots that were implemented by Pacific
Gas and Electric Company (PG&E), Southern California Edison (SCE), San Diego Gas and Electric
Company (SDG&E) and Southern California Gas Company (SCG). The Pilots were initiated in July
2008 and were initially scheduled to end June 30, 2009. The program end date was later extended to
December 31, 2009 as several programs and projects experienced implementation delays. Tasks
completed for this process evaluation included: logic model and program theory development, in-
depth interviews with a wide range of program participants, customer phone and mail surveys, and
reviews of program-specific materials. Following are key findings for each of the Pilots.

PG&E Large Commercial Customers Program

PG&E partnered with East Bay Municipal Utility District (EBMUD) and water retailers of Sonoma
County Water Agency (SCWA) and the Santa Clara Valley Water District (SCVWD) to offer audits
to large commercial, industrial and institutional customers to recommend water efficiency
improvements. The program also offered financial incentives to help offset the cost of improvements.

! October 16, 2006, ACR, R.06-04-010, page 3.

2 Embedded energy is defined as “the amount of energy needed to acquire, pump, treat, distribute, and operate water
treatment and delivery systems for a given amount of water.” It excludes the savings directly associated with end-use
application.

¥ Decision (D.) 07-12-50, “Order Approving Pilot Water Conservation Programs Within the Energy Utilities’ Energy
Efficiency Programs” in Application 07-01-024.
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Types of eligible improvements included: water recirculation systems, new ozone laundry systems,
winery and food processing changes, commercial Kitchen retrofits, toilet and shower upgrades, and
recycled water retrofit projects. For ozone retrofits in laundry facilities, program-approved ozone
installers performed the audits. For other water efficiency improvements, audits were conducted by
water agency (or city) staff or consultants retained by PG&E.

The program initially planned to serve about 50 customers in a variety of sectors and ended up
installing water conservation measures at 11 customers (primarily ozone laundry systems); other
customers received program audits but did not proceed to install measures. The main challenges for
this program were a poor economy that limited capital investments, difficulties engaging busy water
agencies staff to track potential projects, and insufficient time. When the program was initially
approved, PG&E and its partners only had one year to recruit customers, conduct their audits, obtain
project approvals and complete the project installations. Several ozone laundry projects were
completed because one program vendor aggressively marketed the program rebates. Despite these
challenges, most of the program customers had a positive participation experience, as did the water
agencies, some of which developed entirely new water conservation programs to serve their
customers going forward. Recommendations for improving this type of program include: a longer
period to accommodate large capital projects, careful selection of partner water agencies with
adequate staff resources, increased program budget to allow additional comprehensive water audits,
and continued focus on recruiting food processing companies (which have high water usage) and
high-level management of hotel chains, who can decide to install ozone laundry systems at multiple
sites.

PG&E (Single Family) Low Income High Efficiency Toilets Program

PG&E partnered with the Santa Clara Valley Water District (SCVWD) to install high efficiency
toilets (HETS) for low-income customers living in single-family residences. Only toilets that flush at
3.5 gallons per flush or greater were eligible for replacement. PG&E utilized its existing Low Income
Energy Efficiency (LIEE) program contractors to identify the target customers and eligible toilet
replacements and hired a direct install contractor to complete the HET installations.

PG&E planned to install between 850 and 900 HETs in SCVWD territory. When the program ended,
478 HETSs had been installed in 206 households. The main challenge for this program was participant
recruitment. The program was designed so that energy audit staff would identify eligible households
through the audit process. However, the auditors were not focused on water-using equipment and did
not generate enough participants (and also identified ineligible toilets). Towards the end of the
program, PG&E was able to increase participation by involving the installation contractor, with
expert knowledge of water measures, in the recruitment. In addition, the program specifically focused
on single-family residences, however, many low-income households live in more affordable housing
types, such as mobile homes and apartments. The narrow focus also made it difficult to meet
participation goals. While the program did not meet its participation goals, the installation contractor
and participant households were satisfied with their program experience. Recommendations for
improving this type of program include: ensuring that program contractors are sufficiently trained to
identify program-qualifying equipment, expanding the program to include mobile homes, and
working with community organizations that serve low-income populations.

PG&E Emerging Technologies Program
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PG&E partnered with two water agencies to integrate real-time electricity consumption data from
water pumping into existing SCADA* systems. One water agency planned to utilize the energy data
in a new water-pumping algorithm that would automatically control a subset of system pumps. The
other water agency planned to have system operators manually change the pump operations in
response to displayed energy consumption. PG&E hired two consultants to assist the agencies with
project implementation and data analysis. This program was not designed to conserve water, and
instead focused on reducing energy consumption under different flow and pressure conditions.

Both projects successfully connected a subset of PG&E energy meters to their SCADA systems,
which was a key achievement since it was not known how this would occur at the program start. At
one water agency, a new pumping algorithm was developed to reduce energy use at four pumping
stations, however the algorithm was not programmed into the SCADA by the agency during the
program period due to schedule delays and the need for further consideration by management. At the
other agency, the SCADA screen display was updated to show real-time energy efficiency data at
three pumping stations, giving operators the opportunity to change the pumping operations in
response to changing water demand and energy use. However, the operators did not utilize the new
information to adjust the pumping operations during the program period.

The main challenge for this program was allocating sufficient water agency staff time to the projects.
While the consultants could give hardware installation assistance and conduct the data analysis,
agency staff were still needed to develop pumping test data, do the SCADA programming and
coordinate between departments (e.g., management, engineering, operations, design). One agency
had so much difficulty obtaining staff time it nearly dropped out of the Pilot Program. The Pilots
schedule extension was critical for both projects, enabling one to actually implement new SCADA
screen metrics and the other one to collect sufficient data to develop a pumping algorithm for future
implementation. In addition, operational policies and time constraints at one agency prevented the
operators from manually responding to the new energy consumption data that were available to them.
On a positive note, more water agency staff developed an awareness of operational energy
consumption, and there is still an interest in learning how to more effectively utilize the new data.
Recommendations for improving this type of program include: a longer implementation period,
requiring water agencies to contribute to new equipment and study costs, contracts enabling IOUs to
terminate projects with non-cooperating water agencies, and requiring water agencies to select high-
level project managers with broad oversight responsibilities.

SCE (Multifamily) Low Income High Efficiency Toilet Program

SCE partnered with the Metropolitan Water District of Southern California (MWD) and its member
water agencies to install high efficiency toilets (HETSs) for low-income customers living in multi-
family residences. Only toilets that flush at 3.5 gallons per flush or greater were eligible for
replacement. To target multifamily properties, SCE utilized its existing LIEE contractors as well as
existing local government partnerships. SCE also coordinated with MWD and its member water
agencies with larger low income and multifamily customer bases to identify and reach target
customers.

* SCADA are Supervisory Control and Data Acquisition systems, which typically monitor and store data on water flows,
pressure, and storage levels.
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The program targeted the installation of approximately 550 HETSs. At one project in Irvine, 276 HETS
were installed in 176 apartment units reserved for low-income households. Subsequently, the
program also installed 170 HETSs at another apartment building in Long Beach (this evaluation only
focused on the Irvine project due to budgetary constraints). A primary challenge for this Pilot was
MWD’s funding issues at the start of the program. In the years between the Pilot proposal and the
program implementation, MWD’s financial situation changed significantly and the agency had to
reduce its planned financial contributions. During this period, it was not clear if or how the Pilot
could proceed. Once MWD’s funding was restored, however, the program moved forward relatively
smoothly. Another challenge was identifying low-income apartment tenants. The Pilot was ultimately
able to identify eligible participants because the City of Irvine has very few property owners of multi-
family properties and the water agency has very detailed customer data. Lastly, although the
apartment tenants’ satisfaction with the HETs was fairly high overall, a high number were flushing
their toilets multiple times and/or not always using the two-button models correctly. To improve this
type of program in the future apartment tenants and property managers should periodically be given
instructions about proper HET usage, and additional testing and volume calibrations should be
performed during the installation process.

SCE Express Water Efficiency Program

SCE partnered with MWD to deliver pH controllers for cooling towers and Weather Based Irrigation
Controllers (WBICs) to commercial customers with chilled water HVAC and/or large landscape
irrigation systems. A pH controller is a programmable device that monitors and adjusts the chemistry
of the system to reduce water that must be bled from cooling towers. WBICs achieve water savings
by switching from manual irrigation to weather based controllers. MWD provided rebates for the two
program measures and SCE served as the “marketing arm” of the Pilot, incorporating these measures
into its existing Express Efficiency nonresidential retrofit rebate program. SCE planned to market the
program directly to customers through its customer account executives, providing access to
customers previously unavailable to MWD.

SCE’s program was budgeted to serve up to 100 pH controllers and 20 WBICs participants, however
the program did not have any formal participation goals. When the program ended, no customers had
installed WBICs or pH controllers as a direct result of SCE’s marketing efforts. While some SCE
account executives did promote the measures, most did not because they were not made aware of the
program or were busy promoting many other SCE programs, and water savings obtained through the
Pilot would not contribute to representatives’ formal energy saving goals. After MWD started to have
funding problems, the SCE program manager and account executives stopped marketing the Pilot.

Going forward, it is unlikely that SCE’s program, as designed, would have a significant impact on
attracting participation or changing the market for this equipment, and thus a wholly different
program delivery approach is needed. If the Pilot’s core design is retained, then SCE should: ensure
that account executives have an incentive to promote program measures, provide account executives
with training on relevant water and equipment issues (e.g., service territories and other rebates,
equipment performance, expected paybacks) and consider other water saving measures with broader
applicability.
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SCE Leak Detection Program

For this program, detailed, top down water audits that comply with International Water Association
and American Water Works Association protocols were completed for three water agencies. These
audits identify and validate different types of water volumes (e.g., authorized consumption, “apparent
losses” due to metering errors, leakage) that collectively add up to each agency’s total water supply
for the audit period. The program contractor hired by SCE also conducted proactive leak detection for
each agency, and the agencies repaired the found leaks. The Pilot did not have formal goals for the
number of audits to be completed or water savings to obtain through leak detection and repairs. When
the program ended, actual water savings from leak repairs totaled to approximately 83 million gallons
(255 acre feet) per year, and the audits also identified opportunities to significantly reduce leakage in
the future.

The participant water agencies had high satisfaction with the program because they received
comprehensive, detailed and credible information about their water systems, and pragmatic guidance
on how to improve their system operations. All of the agencies noted that their system understanding
is now strong enough that they can continue to conduct audit activities more regularly on their own.
The agencies were also pleased that system leaks had been detected and repaired in the short-term. It
was possible to achieve these results in part because SCE’s program manager was highly involved,
increasing the program’s credibility and agency staff interest. Similarly, the experienced contractor
was able to clearly present and justify the project goals and tasks, which enhanced the perceived
value of audits and reduced staff reluctance to assist with leak detection and data collection tasks. If
SCE continues this type of program in the future it should: pre-screen prospective participants for
high expected leakage (to maximize water/energy savings), obtain basic information about agencies’
data and billing systems during program recruitment (to identify potential audit problems), engage
high-level water agency staff as project managers, and proactively discuss and diffuse agency cultural
issues that may reduce staff cooperation.

SDG&E Managed Landscapes Program

This Pilot was conducted in the San Diego region and targeted multifamily apartment complexes,
condominiums, office parks, commercial properties, homeowner associations, and estate properties
with at least four irrigated acres. SDG&E hired a contractor to recruit participant properties and
install proprietary equipment and software that converts conventional irrigation controllers into
controllers that utilize daily evapotranspiration (ETo) and weather information to automatically and
dynamically control the amount of water used for irrigation. SDG&E paid for the first year
equipment and installation costs at each site, after which participants could sign an agreement with
the contractor for continued services. Water savings incentives were also available from MWD.
San Diego County Water Authority (SDCWA) contributed $25,000 to the program, helped to select
the irrigation contractor, and provided technical assistance to SDG&E staff.

The program goal was to serve about 20 sites with 3 to 5 controllers each, for a total of 60 to 100
installed controllers. When the program ended, 71 controllers had been installed at 13 sites, which
satisfied the terms of SDG&E’s contract with the installation contractor. From a delivery standpoint,
the main program challenges were obtaining water consumption data from city water agencies (so the
contractor could track water savings) and obtaining variances to city watering restrictions imposed
during the program period. Due to the persistence of the contractor and SDCWA staff, all the
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required data and variances were obtained and no sites were forced to drop out of the program. On
the administrative side, the contract language regarding the installer’s incentive payment was unclear
and could be improved. In particular, terms pertaining to the contractor’s savings goals and claimable
water savings (e.g., from leak repairs) were not completely clear. Despite these issues, the program
partners and implementation contractor were generally satisfied with the overall program delivery
and outcomes. Recommendations for improving this type of program include: proactively defining
procedures for obtaining city water billing data and variances; more precise contract language
defining contractor goals, claimable savings, and normalization methods; staggered contractor
incentive payments and periodic reporting on customer landscape conditions and satisfaction.

SDG&E Recycled Water Retrofits Program

This program increased the use of recycled water by assisting retrofit projects that switched from a
potable water source to a recycled water source. To implement the program, SDCWA and its member
agencies identified sites with completed retrofit plans that would allow the customer to switch from
potable water usage to recycled water usage during the program period. After the final program
participants were selected by SDCWA, SDG&E provided matching capital funding to projects that
completed installation and started operations during the program period.

The program goal was to assist “about 6” retrofit projects. Six projects were selected and all six were
installed and operational before the program ended. This program highlighted the fact that schedule
flexibility (i.e., a sufficiently long program period) is particularly important for recycled water
projects, as each retrofit faces unique construction and permitting issues related to location, terrain,
and facility uses. In addition, many public agencies have slow moving administrative processes and
the program sponsors have no control over the project installation staff and third party contractors.
For this Pilot, the program extension of 6 months was critical in allowing two of the six projects to
complete construction and commence recycled water deliveries. Importantly, all three agencies that
completed retrofit projects were satisfied with the Pilot, and appreciated SDG&E’s schedule
flexibility and efforts to extend the program period so they could resolve unforeseen issues. The
SDG&E funding also elevated the priority of these projects within the agencies, enabling the projects
to be completed sooner. While SDG&E staff were initially unfamiliar with the unique nature of
recycled water retrofit projects, they have more knowledge now that the projects are completed.

SDG&E Large Customer Audits Program

For this Pilot, SDG&E provided capital funding to install water conservation measures at sites that
had received prior water audits through SDCWA, upon which the customers had not acted. The
second part of the program strategy was to develop and implement an integrated water/energy audit
for large customers, where water and energy savings can be significant. Working with an auditing
contractor retained through an RFP process, SDG&E and SDCWA coordinated in the development of
an integrated water/energy audit template that could be used to conduct water/energy audits of
commercial, industrial and institutional high water users in San Diego County. Incentives were also
(temporarily) available through MWD’s regular conservation programs for some measures, although
these incentives were not part of the core program design and could not be affected by SDG&E or
SDCWA. Participant recruitment was conducted by SDCWA, the audits contractor and SDG&E
account executives.
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The program goal was to complete 7 to 10 new, combined water and energy audits (hopefully leading
to measures installations). When the program ended, combined audits had been completed for

9 customer sites, and 4 customers had installed a range of measures including a boiler water reuse
system, autoclaves equipment and process changes, reverse 0smosis process changes, water saving
toilets and urinals, and toilet flush timers (to prevent misuse and flooding at an institutional facility).

Participant recruiting was a key challenge for this program. In particular, many large water users had
already received SDG&E energy audits in the past, and customer budgetary constraints in a poor
economy reduced the number of companies that could feasibly consider expensive water process
changes. One key finding from the recruitment is that the combined water/energy audits should
probably be separated. Some customers need water audits, others need energy audits, but few need or
want both. MWD’s loss of incentive funding also exacerbated the recruitment challenges, although
this was beyond SDGE’s control. On the implementation side, SDG&E staff turnover and the
CPUC’s delayed program extension contributed to coordination problems temporarily. Regular
participant tracking by the program auditor stopped for a period, and when it resumed it was initially
unclear how to coordinate with the impacts evaluator, and who should give implementation guidance
to the customers. These issues were resolved relatively quickly, however. Importantly, program
satisfaction among the customers interviewed for this evaluation was very high, due to the high
quality of audits, observed water savings after the installations, and positive interactions with
SDG&E and contractor staff. Recommendations for improving the program include: removing the
energy portion of the audit, contacting potential participants earlier in the program so they can
reserve funding, defining process and communication protocols among program implementers and
evaluators early in the program, and involving wastewater agencies in the program.

SCG Gas Pump Testing Program

Many water agencies measure the efficiency of their natural gas pumps using assumptions based on
standard product load curves, and not actual performance. This Pilot was designed to conduct gas
pump field-testing at Eastern Municipal Water District (EMWD) and Crestline-Lake Arrowhead
Water Agency (CLAWA) to measure actual pump performance and identify equipment maintenance
and upgrades that would improve overall pumping efficiency at the water agencies. The program was
also to integrate the results of the field-testing into a new gas pump testing protocol that would allow
other water agencies to conduct similar testing and improve energy efficiency also. The program did
not have a specific short-term energy savings goal.

While CLAWA dropped out of the program at the very start, SCG’s engineering contractor
successfully completed gas pumps testing at EMWD and developed new testing protocols within the
program period. The contractor was also able to utilize innovative testing techniques and equipment
at EMWD, which was a secondary goal of the program. The primary implementation challenge was
that pump testing scheduling was more complicated than planned. The contractor needed to work
with multiple individuals, all of whom had full schedules. In addition, the engineering firm had not
fully understood how the pumps needed to be scheduled. The pumps are essential to delivering water,
and coordinating when individual pumps could be taken out of service was more complicated than
expected. Despite these scheduling challenges, all parties perceived that the program implementation
went relatively smoothly, resulting in high satisfaction levels. In particular, EMWD learned how to
accurately measure the horsepower of gas pump engines, and planned to purchase new testing
equipment so they could continue testing other pumps and identify energy saving opportunities. Key
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factors to the program’s success were EMWD’s high level of enthusiasm and engagement, and
significant involvement by an SCG account executive with a strong knowledge of water agency
operations. Future IOU gas pump testing programs should: involve dedicated 10U staff that
understand water production issues, obtain pumping schedules and operating requirements early in
the project or as part of scoping process, and implement gas testing activities during off-peak seasons
for the water agencies.

Overall Observations

The CPUC’s final decision approving the Pilots was made in December 2007, and the
implementation start date was moved to July 1, 2008. The delayed approval, in conjunction with the
economic downturn and drought conditions, negatively impacted almost all of the Pilots, as the
compressed schedule gave little leeway for 10U staff turnover, recruitment challenges, competing
water agency priorities, projects planning and installations, and M&V activities. In addition, the late
approval of the Pilots schedule extension by the CPUC was problematic, as the 10Us could not tell
their water agency partners or customers if they should move forward on projects or not with
certainty, and some momentum was lost.

MWD’s funding problems caused recruitment problems for some of the southern California
programs, and this needs to be addressed in the future if possible. Ideally, MWD’s funding cycle
would be synchronized with those of future electric IOU water programs, and MWD’s program
funding would be increased (or a higher percentage would be reserved to specifically supplement
IOU incentives). If this is not possible, then future partnership programs must clearly and consistently
communicate to prospective participants that MWD and/or other water agencies funding may only be
available for a limited period. This is the most likely scenario, since it highly unlikely that the electric
I0Us would be able to synchronize their funding cycles with the hundreds of water agencies that
exist in the state.

Collecting water and energy data from the water agencies to estimate embedded energy savings was
very challenging. Water agencies that were involved in conceptualizing the programs from an early
stage expected that production and energy data would eventually be required in some form. Other
water retailers, however, were not aware that they would need to provide data, even if their water
wholesaler was a Pilot program partner. Similarly, wastewater and recycled water agencies that
operate independently of water wholesalers and retailers did not know of the need for embedded
energy data until contacted by the evaluators. While most of the agencies did eventually provide data,
they were surprised at the detailed level of data that was initially requested, and the amount of staff
time required to collect and review the data. Future studies of embedded energy need to
systematically inform all of the agencies from which data will be requested about the pending need,
and also the staff that will be affected (i.e., not just the conservation managers).

Despite the challenges that many of the programs experienced, there was generally high satisfaction
among the participating water agencies, contractors and customers. Water agency customers highly
valued the energy savings incentives, capital projects funding and other services (e.g., comprehensive
water audits) provided by the 10Us, and the water agencies were pleased to serve their customers
better and forge stronger relationships with 10U staff. Program contractors were able to learn more
about available water conservation incentives, increase their revenues, and strengthen ties with
existing and new clients, and 10U program managers.
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1. INTRODUCTION

1.1 EVALUATION OVERVIEW

This report presents the process evaluation results for the Water Pilots Programs (Pilots) that
were implemented by Pacific Gas and Electric Company (PG&E), Southern California Edison
(SCE), San Diego Gas and Electric Company (SDG&E) and Southern California Gas Company
(SCG). The Pilots were initiated in July 2008 and were initially scheduled to end June 30, 2009.
The program end date was later extended to December 31, 2009 as several programs and projects
experienced implementation delays for reasons explained in this report.

Past research has shown that there is considerable energy that is required to obtain, treat and
distribute water supplies to end-use customers.” In October 2006, the Assigned Commissioner to
the energy efficiency proceeding issued a ruling soliciting Investor-Owned Utility (I10U)
applications for an approximately $10 million one-year pilot program “to explore the potential
for future programs to capture water-related embedded energy savings.”® More specifically, the
ruling directed the four largest IOUs to partner with one large water provider to implement a
jointly funded program designed to maximize embedded energy savings per dollar of program
cost.” This pilot would focus on efforts that would:

1) Conserve water;

2) Use less energy-intensive water (gravity-fed or recycled versus groundwater, aqueducts or
desalination); and

3) Make delivery and treatment systems more efficient

Funding for these programs was to be separate from the 2006-2008 energy efficiency program
cycle and the utilities could not get credit for these savings towards their 2006-2008 savings
goals, since the primary purpose of measuring such savings is to develop a general understanding
of program benefits, rather than affecting rewards or penalties.

The 10Us initially filed their proposed program designs in January 2007, and the proposed
programs were further refined through a series of workshops and supplemental filings. In
December 2007, the California Public Utilities Commission (CPUC) approved the Pilot
programs (in D. 07-12-050), through which the four largest IOUs would develop partnerships
with water agencies, undertake specific water conservation and efficiency programs, and
measure the results.?

® California’s Water — Energy Relationship. California Energy Commission. November 2005.
® October 16, 2006, ACR, R.06-04-010, page 3.

’ Embedded energy is defined as the amount of energy needed to acquire, pump, treat, distribute, and operate water
treatment and delivery systems for a given amount of water. It excludes the savings directly associated with end-use
application.

® Decision (D.) 07-12-50, “Order Approving Pilot Water Conservation Programs Within the Energy Utilities’
Energy Efficiency Programs” in Application 07-01-024.
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A separate impact evaluation will help inform the Commission in determining whether water
conservation programs and/or measures should be added to the utilities’ energy efficiency
portfolios.’ Impact evaluations serve many purposes including supporting cost-effectiveness
analyses, providing data for future programs, and strategic planning in California. As some
programs may be problematic from a cost effectiveness perspective, that evaluation will develop
data to help quantify the benefits and problems with these programs and measures, and find out
whether deploying them in the future on a larger scale would be beneficial from an energy
efficiency perspective. This process evaluation is to provide additional information that can be
used to improve the delivery of Pilot programs that are recommended to continue in the future.

Following are the programs that were evaluated in this report:

PG&E Large Commercial Customers

PG&E Low Income High Efficiency Toilets (Single-family)
PG&E Emerging Technologies

SCE Low Income High Efficiency Toilets (Multi-family)
SCE Express Water Efficiency

SCE Leak Detection

SCE/SCG Lake Arrowhead Water Conservation
SDG&E Managed Landscape

SDG&E Recycled Water Retrofits

10 SDG&E Large Customer Audits

11. SCG Gas Pump Testing

CoNoR~ LN E

Some of the key issues assessed in this evaluation include:
e Program delivery successes and challenges (e.g., recruitment, data collection, measures
installations)
e Program staffing and coordination issues
e Program funding issues

e Satisfaction among IOU staff, water agency staff, program vendors and customer
participants

e Barriers to customer participation
e Programs goal attainment

The evaluation tasks were generally the same for each program and are discussed in each of the
individual program chapters. Major evaluation tasks included:

e Logic model and program theory. A logic model and program theory for each program
established a starting point for all evaluation activities. The structure of the logic model
that links program activities and expected outcomes is a useful instrument for identifying

® ECONorthwest and a team of subcontractors conducted the impact evaluation.
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specific program assumptions that can be tested using a survey or other primary data
collection activities. Importantly, the logic models describe the programs as they were
originally designed; significant changes from the planned delivery approach (and the
resulting impacts) are discussed in more detail in each program chapter.

e In-depth interviews. Seventy-five in-depth interviews were conducted with Pilots
program managers and other IOU staff, water agency program managers, program
contractors (e.g., auditors, installers), and program participants. Program staff members
helped to gauge program achievements, provided valuable insight into program delivery,
and proposed research topics to be addressed by the evaluation. For most programs,
ECONorthwest conducted phone interviews with the person at the customer sites most
knowledgeable about the project. Table 1 summarizes the interviews that were conducted
by program (program managers are denoted as “PMs”).

Table 1: In-Depth Interviews Conducted

Program I0U PMs Water Contractors Participants
and Staff Agency PMs
PG&E Large
Commercial Customers 3 S 2 8
PG&E Low Income 2 1 1 hone surve
High Efficiency Toilets P y
PG&E Emgrglng 2 NAX 2 1
Technologies
SCE Low Income High 1 manager (and
. - 1 3 1 .

Efficiency Toilets mail survey)
SCI_E _Express Water 4 2 1 1
Efficiency
SCE Leak Detection 1 NA* 1 3
SDG&E Managed 5 1 1 4
Landscapes
SDG&E Recycled .
Water Retrofits 2 1 NA 3
SDG&E Large
Customer Audits 3 1 3 4
SCG Gas Pump Testing 2 NA* 1 1
Total 22 14 13 26

* For these programs, water agencies were the program participants.
** Program participants used their own installation contractors.

e Participant phone and mail surveys. For the two programs that installed high efficiency
toilets, participant surveys were conducted to assess the recruitment and installation
processes, and participants’ experience with measure usage and satisfaction. Similar
questions were used for both surveys so that comparisons could be made on key
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elements. However, each survey also included questions to address differences in the
participant recruitment and specific measures.

e Program-specific materials reviews. ECONorthwest also reviewed program documents
and marketing materials provided by the I0Us, including marketing brochures, vendor
contracts, audit reports and contractor project tracking tools.

e Water agencies email survey. A short questionnaire was sent to water and wastewater
agencies that were expected to provide production and energy usage data to the Pilots
impact evaluation team, to support the embedded energy calculations. Agencies that
provided data directly to the Embedded Energy in Water (EEW) Study 2 team were not
contacted, as they were recruited differently.™®

The remainder of this report is organized as follows. Separate chapters present detailed
evaluation results for each of the Pilot programs covered in this evaluation. Each chapter
includes sections describing: the program goals and achievements, a logic model and program
theory, an assessment of the partnership delivery strategy, the experience of program vendors
and participants, and recommendations for changes if the programs are continued. The Lake
Arrowhead Water Conservation Program was officially cancelled by the CPUC (at the request of
SCE and SCG) soon after it started, however, and as a result this chapter is limited to presenting
the planned program elements and reasons for the cancellation. The report concludes with a
summary of issues that affected all or many of the Pilot programs; this includes findings from the
water agencies survey and experience gleaned from the impact evaluation. Lastly, the appendices
contain the data collection instruments used for the evaluation.

19 Study 2 was charged with developing a database of water agencies data and energy intensity calculations
(kwh/million gallons), and there was significant coordination between the Pilots evaluators and Study 2 team
regarding data collection instruments and processing methods. While the Pilots evaluators utilized data collected by
Study 2 for some water agencies, they were originally recruited by Study 2 to populate the statewide database,
which could be used for multiple evaluation purposes.
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2. PG&E LARGE COMMERCIAL CUSTOMERS PROGRAM RESULTS

2.1 PG&E LARGE COMMERCIAL CUSTOMERS PROGRAM BACKGROUND

PG&E partnered with East Bay Municipal Utility District (EBMUD) and water retailers of
Sonoma County Water Agency (SCWA) and the Santa Clara Valley Water District (SCVWD) to
implement the Large Commercial Customer Program. Large commercial and industrial
businesses that are joint customers of PG&E and EBMUD, SCWA or its water supply retailers,
or SCVWD retailers were eligible to participate in the program. SCWA retailers that participated
in the Pilot include the cities of Santa Rosa and Petaluma, the Town of Windsor, the Sonoma
Valley County Sanitation District, and the Marin Municipal Water District.

The program offered audits to large commercial and industrial customers to recommend water
efficiency improvements at selected facilities. The program also offered financial incentives to
help offset the cost of improvements implemented by the customer within the program period.
Types of eligible improvements included: ozone laundry systems, winery and food processing
changes, hospitality sector bath and shower upgrades, and large customer landscape projects.

For ozone retrofits in laundry facilities, a program-approved ozone installer performed the audits.
For other water efficiency improvements, audits were conducted by a combination of water
agency (or city) staff and consultants retained by PG&E. Each audit included:

e A review of existing water bills and facility information
e A physical inspection of the customer’s facility to observe existing equipment and its
operation
Preparation of an inventory of water-using equipment, processes and operating times
¢ Identification of options to reduce water use

In the ozone laundry element of the program, PG&E contractors installed machinery that adds
ozone to water used to do laundry in commercial buildings such as hotels. The ozone increases
the cleaning power of the water, allowing a smaller quantity of cooler water to do the work of a
large quantity of hot water.

PG&E and its partners also advocated for the inclusion of recycled water projects, which utilize
treated wastewater that has been diverted for reuse rather than returned to a receiving water
body. PG&E and the water agencies gave financial incentives to participants that decided to
install a recycled water system, and the customers used independent contractors to do the work.

In the water audit element of the program, a water agency or contractor audited large customer
facilities and gave recommendations for water savings. Water audit participants were given
financial incentives if they hired independent contractors to install recommended equipment.
Some customers also came to PG&E with water savings ideas already identified.

Program Goals and Achievements

Table 2 shows the expected and actual participation for the program, and shows that the majority
of program participants were hospitality sector customers (e.g., hotels) that installed new ozone
laundry systems. Collectively, these new ozone systems were estimated to save approximately
5,828,000 gallons of water per year according to calculations performed by the project applicants
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and water agencies. Other projects installed through the program include plumbing and toilet
upgrades at a county prison, university cafeteria improvements, and recycled water equipment at
a manufacturer and a school district, resulting in total (estimated) annual water savings of 27.4
million gallons for the program.

PG&E and water agencies staff also worked with several other customers in various sectors

(e.g., wineries, a boys school), and some of these customers also received audits and/or
considered implementing water conservation projects. However, these customers did not proceed
to actually install measures or implement process changes during the program period ending
December 31, 2009, and thus they are not tabulated as participants.
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Table 2: Planned and Actual Program Participation

Business type

Possible water efficiency

Expected

Actual

Estimated water

improvements participation | participation | savings (gallons
per year)*
Hospitality Ozone treatment 15-20 7 5,828,000
Wineries Hot water closed loop systems, 2-3
barrel washer efficiency and
tank washing cascaded rinsing
Food processors Cleaning and sanitation 15-20
measures, cooling tower
improvements, water recycling
and re-use
Health care facilities Kitchen operations and ozone 2-5
treatment
Medical facilities Dialysis and toxicology services 1-2
Health clubs Bathroom/showers and 2
landscaping
Prison Food service and laundry, toilet 1 1 2,428,000
upgrades
Residential boy’s school | Kitchen operations, ozone 1
treatment, bathroom water use
and landscaping
University Cafeteria operations 0 1 535,000
Manufacturer of personal | Cooling water holding tank, 1 1 5,947,000
care products recycled water
Manufacturer of laminate | Retrofit of steam kiln and boiler 1
trusses
Carwashes Recirculation systems 2-5
Wine storage Retrofit chilling system 1
Municipal facilities Recycled water, plumbing 0 1 12,704,000
retrofits
Total 44-62 11 27,442,000

*Estimated by the project applicants and water agencies.

2.2 PG&E LARGE COMMERCIAL CUSTOMERS PROGRAM LOGIC MODEL AND
PROGRAM THEORY

The following program theory for PG&E’s Large Commercial Customer program builds on the
program logic model and provides additional detail on program activities, outputs, and outcomes.
(The logic model diagram follows the discussion of program theory.)

ACTIVITIES

Partnership formed with water agencies

Water Pilots Process Evaluation
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PG&E partners with East Bay Municipal Water District (EBMUD), Sonoma County Water
Agency (SCWA) and its associated water retailers, and retailers in the Santa Clara Valley Water
District (SCVWD) territory to develop a program that provides water audits to large commercial
and industrial businesses. The goal of the program is to achieve water efficiency improvements
through installations of equipment and process changes.

Targeted customer recruitment

PG&E and the partner water agencies identify large industrial and commercial businesses that
are joint customers of both PG&E and the partner water agency. Once a qualifying customer is
identified, they are recruited to join the program, primarily by PG&E account executives.
Potential candidates include: hospitality sector businesses, wineries, food processing companies,
prisons, municipal facilities, health clubs and large customer landscapes.

Water audits

PG&E partners with the water agencies to conduct the water audits. Some of the water agencies
use their own staff members to conduct audits, and PG&E also hires a consultant for those
agencies that need them. Audits consist of: a review of water bills and facility information, an
on-site inspection of the facility and inventory of water-using equipment, a review of water
process and operating schedules, and identification of various options to curtail water use. For
ozone retrofits in laundry facilities, audits are performed by installation contractors approved by
the program.

Water conservation measure incentives

Performance-based cash incentives are provided by both PG&E and the water agencies to
customers who implement water saving process or equipment changes as recommended in their
audit. PG&E provides an incentive of $.08 per estimated kWh saved by the measure, EBMUD
pays an incentive based on its rebate calculator, and each SCWA or SCVWD water retailer has
differing cash incentive structures. Together, these contributions may cover a significant portion
of the project cost.

Verification and QA
The water agency partners establish verification and QA processes.

SHORT TERM OUTCOMES
PG&E customers informed of audit/install opportunity

Program outreach efforts successfully reach the target customer groups, who understand the
program opportunity and its potential benefits to them.

Large commercial customers get water savings audit at no cost, potential water savings
identified

Decision makers at the large customer companies desire to learn more about potential water
saving opportunities, elect to participate in the program, and submit an application to their PG&E
account representative. The audits are conducted and recommendations to reduce water use are
given to the commercial customers.

Water savings equipment installed, processes changed.
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The customers receive their audit results and understand the water savings opportunities and
recommended measures and/or process changes. Some companies choose to adopt the audit
recommendations and proceed to install water saving measures and/or change their production
processes as their circumstances allow (e.g., available company budget, logistics constraints,
etc.)

Installations verified by water agencies, incentives paid to participants

A water agency representative verifies installation of all eligible equipment and process changes
initiated by participants after the audit and verifies the resulting water savings. Each partner
water agency or retailer estimates the rebate associated with the water savings and provides this
information to PG&E. PG&E estimates the incentive it will pay based on the water savings
reported by the partner water agencies. The customer provides project invoices, and incentives
are then awarded to participants.

MID TERM OUTCOMES

Water savings achieved, reduced water bills for participants

After the installations, water usage is reduced for the business, which leads to a reduction in
water bills.

kW, kWh savings for water suppliers and wastewater treatment, reduced operating costs

When large commercial customers reduce their water consumption, upstream water suppliers and
downstream wastewater providers realize indirect/embedded energy savings, by reducing surface
conveyance, groundwater pumping, treatment, distribution, as well as wastewater pumping and
treatment.

Improved understanding of embedded energy in water services

Analyses conducted by M&V contractors quantify the embedded energy savings that water
suppliers and wastewater providers are expected to realize. The findings are published so that the
CPUC, PG&E, and water agencies have an improved understanding of the embedded energy in
water supply and treatment systems. Data from the evaluation are used to update the embedded
energy calculator, which allows for simpler estimation of embedded energy savings for future
programs.

LONG TERM OUTCOMES

Additional measures (previously considered not cost effective) are now considered cost effective

Measures that were once considered not cost effective based on water savings alone may now
pass the cost effectiveness test when embedded energy savings are also considered. This may
allow PG&E to justify including water measures in other efficiency programs.

Cost-effective energy saving programs developed

The Large Commercial Customers program has successfully targeted and served large
commercial customers and has achieved both water and embedded energy savings. If the water
conservation measures are found to be cost-effective, then they may be included in energy utility
energy efficiency portfolios.
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Reduced PG&E energy demand

Large customers utilize PG&E’s new program, creating additional embedded energy savings to
upstream/downstream water suppliers and wastewater providers. As a result, PG&E achieves
long-term energy savings and California’s electric grid is positively impacted.
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Figure 1: PG&E Large Commercial Customers Program Logic Model

Partnership Formation Targeted Customer Water Audits® Water Conservation Verification and QA
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*Ozone laundry audits are performed by the program's ozone laundry installation contractors.
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2.3PG&E LARGE COMMERCIAL CUSTOMERS PROGRAM EVALUATION
OVERVIEW

The evaluation activities completed for this program included:
1. Three in-depth interviews with PG&E program managers and account executives
2. Five in-depth interviews with partner water agencies staff

3. Two in-depth interviews with program contractors that installed ozone laundry systems
and conducted comprehensive water use audits

4. In-depth interviews with six customers that installed water conservation measures
through the program (ozone laundry systems, recycled water retrofits, commercial

dishwasher) and two customers that initiated participation but did not complete the
program™

Interviews with program staff were conducted in the fall of 2009, while the other interviews were
conducted in January through March of 2010. Following are some of the topics that were
discussed during the interviews:

e Ease of partnership formation

e Success of customer recruitment

e Ease of customer participation

e Usefulness of the comprehensive water use audits

e Customer satisfaction with installed measures and participation experience

e Barriers to customer participation and installations

e Success of program coordination and tracking activities

e Overall satisfaction among 10U staff, water agency staff, program vendors and customer
participants

Detailed results of the data collection and analysis are discussed below.

1 Other customers were contacted but did not respond to requests for interviews.
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2.4 PG&E LARGE COMMERCIAL CUSTOMERS PROGRAM EVALUATION
RESULTS

Partnership Formation and Program Delivery

The partner water agencies stated that the program formation generally went smoothly, and only
required them to agree to partner with PG&E; there were no complicated contracts to sign.
Afterwards, some of the water agencies had to develop new incentives programs and more
coordination with PG&E was required, so that the account executives, program vendors and
customers would receive consistent information. The main barrier to launching the program was
the CPUC’s delayed approval, which caused some of the early program planning to lose
momentum.

Participant recruitment was done mostly through PG&E’s account executives, who proactively
contacted their own regular customers and also eligible companies identified by the water
agencies. Two PG&E account executives with extensive customer and water agency contacts in
the region were particularly involved in the program recruitment. Sometimes prospective
participants were discussed in face-to-face meetings, while some water agencies submitted
screened customer lists to PG&E. In general, it was not hard to identify program-eligible
customers. From there, agency representatives wanting a high level of involvement met with
selected customers personally (often with PG&E staff), while others relied on PG&E staff to
approach customers. Some potential participants were identified by PG&E and the water
agencies before the program was officially approved, however most of these customers ended up
not participating.

PG&E developed a fact sheet to promote the program, which was sent to targeted customers,
account executives and the water agencies. Because the program had restricted eligibility,
however, no program information was put on the PG&E website, and program marketing was
minimized so as not to turn away many ineligible applicants. Some water agencies developed
their own marketing flyers to send to customers, while others simply distributed PG&E’s
materials and followed up by phone or email.

The recruitment of ozone laundry participants went particularly well, and strategically started
with a well-known hotel that was expected to realize large water savings to show to other
prospects. Many of the ozone laundry participants were identified and successfully recruited into
the program by a single ozone installer (more information about their role and experience is
discussed subsequently).** Some companies could not participate, however, due to budget
constraints in the poor economy or because they could not complete an installation by the
program end date. Moreover, hospitals cannot use ozone due to sanitation (i.e., blood) issues, and
industrial cleaners with large tumble washers require significant hot water because of grease
used in the operations.

12 One water agency representative said that having the ozone installer also doing recruitment added complexity and
confusion, and required that they try to decipher long, detailed and sometimes incomplete email correspondence
between PG&E and the installer.
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Regarding the program implementation, the water agencies offered different levels of fixed and
custom incentives, which added complexity for the ozone installer who wanted to estimate rebate
amounts for their customers. To serve one prospective ozone customer, one agency developed a
new custom incentive program from scratch (which then had to be revised), leading to project
approval and implementation delays. Another agency had to develop a new 2-tiered incentive
structure, because they provide wastewater services to some areas but not others.

On the technical side, the impact evaluation required that the ozone installer use specialized
meters, which required frequent coordination with the evaluators and sometimes repeat site visits
by the installer (based in Texas) to switch meters. In addition, most of the hotels were not able to
record the number of washed loads or pounds correctly, and occupancy data then had to be used
to estimate water savings.

For one wine industry customer, multiple water sources became an issue. This customer obtains
water from both a program water agency and its own well, and does its own wastewater
treatment. When the customer asked for a comprehensive water audit, to estimate water savings
from recycling barrel washing water and other changes, the water agency representative
determined on their own that most the water savings would come from the customers own well
water, for which they should not receive city incentives. PG&E ultimately paid for the customer
audit, and the customer elected to defer installation of the recycled water system until 2010.

To track program progress (e.g., participation, estimated water savings, rebates paid), PG&E
continuously collected data from the water agencies, program vendors and account executives.
These data were also shared with the impact evaluation team on a weekly basis. PG&E staff also
attended one or two internal team meetings each week (in addition to calls with the impacts
evaluators) to discuss projects issues and next steps, so that information could be returned to the
water agencies and ozone installer. One water agency with more program participants also noted
that it took a lot of time to estimate water savings and give PG&E updates.

As the program progressed, PG&E staff found that the PG&E incentives were too small to justify
the calculation process and required staff time. Most of the participants were not PG&E’s largest
customers, and the time spent working on the projects far exceeded the paid incentives. Staff felt
that PG&E should only offer deemed incentives in the future, unless much larger water saving
projects were expected. Some water agencies staff also expressed frustration at amount of time
needed for tracking water savings and calculating incentives, and would favor a deemed
incentives approach also.

One PG&E manager said it was initially hard to know which water agencies served participating
customers. In addition, it was often difficult to get timely responses from busy water agency
staff, especially at smaller water agencies where staff perform many roles. In some cases, this
delayed the development and marketing of new water savings incentives, and also the tracking of
interested customers. When they were available, the water agencies staff were happy to give
assistance.

To improve program understanding and coordination at start of the program, PG&E conducted
monthly conference calls with the partner agencies. The agencies reported that these calls were
done very professionally, and that it was good to hear about issues that other agencies were
experiencing. Two agencies said that they were able to proactively improve their metering
requirements after hearing about metering issues at other sites. As the program progressed, the
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calls shifted from discussing general program topics to specific site issues (with smaller
attendance).

Although the water agencies were generally satisfied with communications from PG&E, two
agencies had specific complaints. One agency representative had heard rumors that PG&E had
moved ozone laundry projects into a regular two-year deemed savings program, and was only
able to confirm this by contacting PG&E directly. Another agency representative with only one
program project was initially unsure who the project “PM” was — the customer, PG&E, or the
water agency. After PG&E took charge of coordinating the impact evaluation metering, the
representative had more confidence that the project would be completed.

Despite the program’s challenges, PG&E staff claimed that working with the water agencies had
been a positive experience overall. Existing relationships had been solidified and new ones
developed, and staff gained insights into how the water agencies operate. The program has
brought increased attention to water use at PG&E, and many staff were pleased to learn that
embedded energy in water systems was receiving careful study. Staff were also pleased that the
water agencies were continuing to refer opportunities for direct energy saving projects to PG&E.

The water agency representatives were also generally pleased with the Large Commercial
Customer program. They stated that PG&E staff were easy to work with, and they highly valued
their strengthened relationships with PG&E’s account executives and their new vendor contacts.
The water agencies now know much more about PG&E’s program offerings (e.g., for hot water
projects) and can serve their own customers better. One representative was also pleased to learn
how his customers finance their improvements and calculate return on investment.

Most of the water agencies stated that the partnership caused their customers to learn about the
important connection between water and energy usage, which was one of their goals. Offering
both water and energy saving incentives through the program was particularly attractive to
customers with available capital funding, and customers were continuing look for water saving
opportunities after the Pilot Program ended. The water agencies that created new rebate
programs specifically for the Pilot Program were continuing to promote them, and most agencies
had projects lined up for 2010 installations.

The main source of water agency dissatisfaction pertained to the program impact evaluation. A
few agency representatives stated that some of the projects metering was taking a surprisingly
long time to start and complete, which prolonged their required involvement and tracking.
Moreover, some agencies were anxious to see the actual metering results, so they could confirm
their water savings estimates, and were frustrated that the impact evaluation was not able to
disclose interim findings.

Vendor Experience, Satisfaction and Challenges

ECONorthwest interviewed two vendors regarding their experience with the program. One was
an ozone laundry installer (not under contract to PG&E); the other, an engineering consulting
firm that conducted water audits for the program.
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Ozone Laundry Vendor

The ozone laundry vendor was involved in every step of the projects they worked on. The first
step was recruitment. Recognizing that program incentives could be used to leverage their own
sales revenues, the vendor aggressively recruited businesses in the healthcare and hospitality
industries, informing them of the benefits of ozone laundry equipment and the incentives
available. As a result, the vendor recruited the vast majority of all the PG&E ozone laundry
participants.

Factors that helped the vendor recruit customers were the size of the incentives, which could
collectively cover up to 90 percent of the project costs, and the vendor’s extensive contacts in the
hotel industry.*® Recruitment barriers were: unfamiliarity with the ozone technology, disbelief at
the incentive amounts (i.e., the program is not credible), and requirements for corporate office
approval. Many hotels said they could not spend any money at all on upgrades due to the poor
economy.

After a business became interested the program, the vendor would give them a preliminary
estimate of water savings. Then the vendor pre-metered their water consumption for 30 days to
establish a baseline measurement. This metering step could be challenging, as the vendor needed
data to be read from the meter every week but customer staff did not do this reliably. After
installing the new equipment, metering continued for 30 more days.

The vendor’s metering activities were complicated by the impact evaluation. For one customer,
the post installation data were collected with a different type of specialized meter that could be
read remotely, and the water agency had concerns that the post installation data was not
consistent with the pre installation data. In the end, all of the collected site data were valid and
usable, although the water agency had not expected the metering changes. At other sites, the
need to use specialized meters delayed some projects by 4 to 5 months, as the impacts evaluators
used their own subcontractors to change the meters.

The vendor also helped the customers to complete their rebate applications, and then tracked the
applications through PG&E’s payments process. The vendor knows that most hotel staff are too
busy to complete and keep track of program paperwork, and they provided this service to
enhance customer satisfaction. According to the vendor, it was taking both PG&E and the water
agencies 3 to 4 months to pay the customer incentives after the installations.

The vendor communicated frequently with PG&E staff concerning the projects. Staff at PG&E
would confirm that customers were approved for installation, validate meter readings, and help
make sure that incentives were paid quickly. The vendor was quite satisfied with
communications with PG&E staff, saying they were very accessible and involved.

The ozone laundry installer was very satisfied with the program overall. The vendor’s sole
recommendation for improvement was that higher incentives would help increase program
participation.

3 Three incentives were available, from PG&E’s Pilot and Nonresidential Retrofits programs, and the local water
agency.
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Water Audit Vendor

PG&E asked this vendor to perform comprehensive water audits for two wine industry
customers that PG&E staff had convinced to participate. In addition, the auditor also estimated
water savings from a specific proposed process change for a dairy products manufacturer. PG&E
and County funding only allowed for the two thorough audits and the limited analysis task.

The contracting process with PG&E took awhile to complete, but was typical of the auditor’s
prior experience with PG&E. On the other hand, the scope of work was very clear once the
negotiations were complete; this helped to make sure everyone’s needs were met.

For the two wine industry customers - one a bottling plant, the other a winemaker and bottler -
the auditor performed a site walkthrough and interviewed company staff. One of the customers
was surprised at how much time the vendor required with company staff to discuss operations,
and would have preferred that more of the information be gathered by sub metering. After
collecting as much information as possible, the auditor developed draft reports with
recommendations for process changes and equipment upgrades that would save water. The
vendor tried to make the list of feasible changes as comprehensive as possible.

After the wineries reviewed their draft reports, the auditor helped draft an action plan for each.
The auditor found the wineries generally easy to work with, although the wineries took a long
time to review their draft reports and schedule meetings to review the action plans.

The auditor was generally satisfied with communications with PG&E staff and the handoff to the
impacts evaluators, who asked questions about the audit reports. The auditor noted that when
performing the water audits they were unclear about what types of incentives were available. For
example, both wineries used ground and city water supplies. The vendor did not know if PG&E
would offer incentives for both water sources, and if one source was prioritized over another. In
addition, the vendor recommended many process changes, but speculated that these were harder
for PG&E to incentivize because no equipment is needed. Having more information on the
eligible incentives in advance would have helped the vendor to focus on areas with the highest
return on customer investment.

The vendor recommended a few changes to the program:

e Target wineries with grape-crushing operations; these customers consume large amounts
of water and can have complex wastewater issues to address on-site.

e Provide details about the incentive structure earlier in the process.
e Provide incentives for process changes as well as equipment upgrades.
e Clarify whether groundwater usage will be considered in water savings.

Participating Customer Experience, Satisfaction and Challenges

Customers’ participation generally occurred in three stages. First, the customer would hear about
the program and would contact PG&E staff or a contractor, who would guide them through the
program. Second, the customer and their contact(s) would determine which measures or
processes would (cost-effectively) conserve water and then proceed to plan and implement the
projects. Lastly, the customer would work to receive financial incentives from PG&E.

Customers learned of the program from the following sources:
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o PG&E staff - Four customers learned of the program through PG&E staff—in three cases
through their account representative.

e Program contractors - Two customers were contacted directly by an ozone laundry
installer contracted by the program.

e Local water providers - A municipal water utility and a recycled water provider told two
of the interviewed customers about PG&E’s program.

In the second stage, customers identified equipment and process changes that could contribute to
their water saving goals, and available PG&E incentives. The amount of effort that the customers
had to give in this stage varied widely.

Most of the ozone laundry customers found participating to be relatively straightforward, as a
single contractor took responsibility for physically inspecting their facilities, calculating
expected rebates, and installing new ozone laundry equipment. These customers’ responsibilities
were limited to interacting with the contractor and determining if the benefits of the project
outweighed the cost.

One ozone laundry customer, however, ran into problems and was ultimately unable to
participate due to their designated PG&E account type. This customer provides housing for the
elderly in a continuing care community, and their PG&E account is designated as residential,
rather than commercial. According to the customer, PG&E took a long time determining their
eligibility, which became “a burden” to the customer. In the end the customer was ruled
ineligible for rebates, and without these the customer could not justify installing the equipment.

The other four interviewed customers needed to expend more effort to participate in the program,
although they also implemented larger scale projects. The customer with the smallest project was
a University cafeteria, which installed a more efficient dishwasher and a system that reuses
dishwasher water to pre-rinse dishes. This customer found communication and coordination with
program staff to be problematic and frustrating. Specifically, they had many points of contact
among PG&E staff and installation subcontractors, with no one person clearly in charge.

Two customers completed recycled water retrofit projects. These projects are typically larger in
scale and scope because new pipes or canals must be installed to bring the recycled water to the
project sites. The fourth customer created a system to reuse their own process water. This
customer had an employee planning and managing their water reuse project full-time for nearly a
year. The major tasks for this employee were getting approvals from regulatory agencies (e.g.,
the city health department), developing accurate calculations of the expected costs and savings
attributable to the project, and arranging for construction of the facility.

These three customers all had single primary PG&E contacts - either Pilot Program staff or the
customer’s account manager. For all three customers, having a primary contact was helpful,
because that person was tracking all aspects of their projects. In one case, the primary point of
contact changed midway through the program. This caused significant disruption while the new
person became familiar with the project.

Lastly, customers filled out forms to receive their rebates. The customers generally found the
forms easy to fill out. Customers whose PG&E contacts helped them fill out the forms, in some
cases by highlighting the appropriate portions, were especially pleased.
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Most of the interviewed customers were satisfied with the program, but all had at least some
complaints. On a scale of one to ten, with ten denoting “extremely satisfied”, six of the eight
customers rated their experience with the program an eight or higher. The other two customers
were quite unhappy with PG&E because they had invested significant time pursuing their
projects with little to show for it. They rated their experiences a three or four. The primary
determinant of customers’ satisfaction was whether or not they received the benefits they
expected from the program. This depended both on what benefits they received and on how clear
communications were during their participation.

The benefits that customers desired and expected varied greatly, but generally included financial
incentives, water savings, and/or new equipment. The two interviewed customers who were
dissatisfied with the program had received no incentives. One of these was pursuing a new ozone
laundry system, while the other had received a water audit and had their high priority water reuse
project deemed ineligible (other projects could have potentially received rebates).

For those who received incentives, the sizes varied greatly. One customer received a rebate for
less than one percent of the total cost of the installation, while others had essentially all of their
costs covered. One customer found that the ozone laundry contractor had made a calculation
error, and the rebate they received was less than they had expected. The contractor covered half
of the difference, but the remaining shortfall was poorly received by the customer’s
management.

Most interviewed customers did not have information on how much water the new equipment
was saving them, but two did. One was extremely satisfied with the quantity of savings, but the
other customer had not experienced as much water savings as anticipated.

Two of the ozone laundry customers had experienced problems with their equipment. One had
trouble with a strong odor in the laundry room, and was concerned that the odor might indicate a
health risk. As of the time of the interview, this problem had not been rectified.* The other had
found it difficult to figure out the proper mix of chemicals to use with the new equipment. By the
time of the interview, the second customer had figured out the correct chemicals mix, but it had
taken a while.

The nature and effectiveness of communications that customers experienced also varied
considerably. The two customers who ended up not receiving rebates both would have
appreciated clearer communication from program staff. One decided not to apply for rebates
because previous communications with program staff had been poor, and they thought it would
not be worth their time. The other was not eligible for rebates, but had invested significant effort
into the program before discovering this. Before their ineligibility was confirmed, this customer
had gathered baseline water and energy consumption data and supervised contractors measuring
their washers’ and dryers’ water and energy use. This customer would have preferred to find out
that they were ineligible sooner.

Two customers felt that they had no primary contact responsible for their participation in the
program. They thought that a primary contact would have made their participation easier. Four

4 Subsequently, the customer switched back to their old system, and the installer absorbed the cost to do this.
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customers would have liked greater clarity about the benefits of participation (both one-time
rebates and ongoing water savings) before installing the equipment.

The technical evaluation of water savings had not had an impact on most of the respondents as of
the time of the interview. However, one respondent had been negatively impacted by the
evaluation. This respondent had not known that they were “signing up” for the evaluation, and
they first heard of the technical evaluation when an evaluation contractor called. This respondent
was nervous about the evaluation procedure, which involved putting water meters on interior
pipes. The evaluator initially wanted to cut pipes in order to insert in-flow meters, but the
respondent refused this approach, fearing that the cutting and/or patching would be done badly
and that that they would incur the cost of subsequent repairs.

Customers had many ideas for program improvement:

e Have one person at PG&E coordinate a customer’s entire experience. This person should
guide the customer through the program from start to finish and inform the customer
about contractors and evaluators before the contractors and evaluators contact the
customer.

e Inform customers early on about potential impact evaluation activities, and how these
could impact them and their facilities.

o Assess program eligibility very early in the participation process. It is a burden on
customers to prepare for a program and then be told they are not eligible.

e Provide customers with research findings about worker health and recommended
chemical use in ozone laundry facilities.

e Make sure that rebates are accurately calculated and confirmed before equipment
installation. After customers detail the equipment they expect to install, PG&E should
confirm the amount of the rebates they will receive. When the customer subsequently
sends in receipts to confirm that they actually installed the expected equipment, PG&E
would send them the exact amount from the first step.

e Provide detailed pre-installation water usage measurements for customers that are
especially interested. This could require metering specific parts of a customer’s facility.

e Improve follow-up with ozone laundry customers to make sure their equipment is
working well.

2.5PG&E LARGE COMMERCIAL CUSTOMERS PROGRAM ISSUES AND
OBSERVATIONS

The main challenges for this program were insufficient time and a poor economy that limited
capital investments. When the program was initially approved, PG&E and its partners only had
one year to recruit customers, conduct their audits, obtain project approvals and complete the
project installations. In addition, projects undergoing an impact evaluation required additional
time for pre and post-project metering. Because PG&E and water agency staff were not sure how
many projects could actually be completed in the program period, program marketing was
relatively limited.
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In addition, the compressed timeframe exacerbated coordination difficulties with smaller water
agencies that needed to design new water incentives programs, or whose staff were hard to
engage due to busy schedules. Water agencies with existing programs had an easier time
working with PG&E, since their processes, materials, and applications were already developed.

Ozone laundry projects became the primary program driver, although interviewees noted that
food processing companies remain an untapped market, and that water reclamation projects have
large potential due to rapidly improving technologies. Several ozone laundry projects were
completed because one program vendor aggressively marketed the program rebates and brought
projects to PG&E. To grow this market, more key decision makers in the hospitality sector need
to be educated and convinced of the benefits and safety of ozone laundry systems.

Importantly, most of the program customers had a positive participation experience. Ozone
laundry customers were reportedly achieving their savings targets and had their new systems
mostly paid for. The installer also gave hotels staff training on how to tune up the new machines
so they could do this on their own. After the initial period of breaking-in and minor adjustments,
customers had few problems with the new equipment. Some customers, however, felt that they
were “hassled” to provide occupancy and laundry loads information to the program, which was a
function of the impact evaluation and not the core program design.

Although program participation lagged expectations, particularly at the start, it did not “die on
the vine”, and many interviewees attributed this to the persistence of PG&E’s program manager
to recruit and track potential participants. The rate of program participation increased as the
program continued past the original expiration date.

Lastly, the partner water agencies were generally pleased with the program. They perceived that
the water incentives offered through the program were truly valuable to their customers, enabling
the agencies to achieve much high water saving than they would through customary toilet and
showerhead replacement programs. For some agencies, the Pilot Program accelerated the
development of entirely new water conservation programs.

Program Recommendations

Based on the evaluation results, the following are recommendations for the Large Commercial
Customer program if it continues in the future:

e Ensure that the program period is long enough to accommodate large capital
project audits and installations. For some projects, it can take a long time to arrange,
conduct and debrief audits, and then complete the installations. This is particularly true
when companies must secure funding that they have not budgeted for, secure multiple
permits, and/or when additional metering is needed to measure water savings.

¢ Inform water agency partners of staff time and information needs during
partnership formation. In particular, staff at smaller agencies need to be able to give
customer recruitment updates in a timely manner, and also implement their own program
changes expeditiously. If agencies cannot commit to doing this, they should not be
included as program partners.
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e Inform water agency partners about embedded energy data that will be required of
them during partnership formation. Some of the partner water agencies did not
provide any water or energy data required to calculate embedded energy savings for their
customer projects. In addition, agencies that did provide data were surprised at the level
of detail of the data requested and the amount of staff time needed to collect the data. The
water agencies need to understand up front what types of data will be required from them,
so that appropriate agency staff can plan accordingly.

e Have one PG&E point of contact for customers. This happened for most of the
program projects, resulting in higher customer satisfaction. Customer project managers
became frustrated when new staff had to get up to speed on projects and momentum was
lost, and sometimes this added to confusion in dealing with the impact evaluation
contractors. Importantly, the primary contact should clarify the roles of program
contractors and evaluators early on, so customers know what activities to expect (e.g., pre
and post metering), how long they could take, and how they need to assist.

e Utilize a deemed incentives approach for less complex measures. PG&E switched to
this approach for ozone laundry systems as the Pilot Program was expiring, to reduce its
tracking and computations workload. (Ozone laundry customers no longer have to do
pre-installation metering or submit an initial application for approval). This program
design is also easier for customers to understand and reduces their anxiety about
reimbursement levels.

¢ Contact high-level management at hotels about ozone laundry projects. Local hotel
managers often refer program information to these key decision makers, and this could
hasten the approval process. In addition, key managers often need to be convinced of the
benefits of ozone laundry systems, and it they can be “converted” they can change
company policies and bring other company hotels into the program.

e Continue to try to recruit food processors. These companies are large process water
users and each has unique operations and savings opportunities.

¢ Increase the program budget if more comprehensive water audits are needed. The
Pilot Program was only able to fund two comprehensive (non-ozone) water audits. If the
program expects to serve more large process water users in the future, it will require more
funding to do so.

e Give program auditors clear direction on which water sources, equipment and
processes to focus on. This will enable the auditors to focus their attention on projects
that will garner the highest incentives for customers, and to provide more detailed project
implementation plans.

e Look for ways to conduct regional (or statewide) marketing and implementation. It
is not cost effective for small water agencies to do extensive program marketing, and
agency staff are typically too busy working on program development and
implementation. Broad based marketing by agencies such as the Urban Water
Conservation Council or California Energy Commission could help to bring more partner
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water agencies into IOU programs, get them more engaged, and leverage additional
marketing from the local agencies. Similarly, a regional lead water agency could develop
a joint powers agreement to help smaller water agencies implement their programs.
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3. PG&E (SINGLE FAMILY) Low INCOME HIGH EFFICIENCY TOILETS
PROGRAM RESULTS

3.1PG&E Low INCOME HIGH EFFICIENCY TOILETS PROGRAM BACKGROUND

For the Low Income High Efficiency Toilets Program, PG&E partnered with the Santa Clara
Valley Water District (SCVWD) to offer direct install, high efficiency toilets (HETS) to low-
income customers living in single-family residences (up to a four-plex). PG&E utilized its
existing Low Income Energy Efficiency (LIEE) program contractors to identify the target
customers and hired a direct install contractor to complete the HET installations. Toilet
replacements were available to customers that meet the LIEE criteria for low income, are served
by both PG&E and a partner water agency, and have toilet models that flush at 3.5 gallons per
flush (gpf) or greater. Ultra Low Flush Toilets were not eligible for replacement. The cost for
each HET was estimated to be $280 per toilet. The participating water agencies paid $150 per
toilet, and PG&E covered the remaining cost. PG&E paid the contractor for their work directly
and invoiced SCVWD for $150 per toilet.

Program Goals and Achievements

PG&E initially planned to install up to 1,000 HETs in SCVWD territory. PG&E developed this
estimate based on the number of low-income customers the LIEE program planned to contact in
one year, and assumed that 30 percent of these homes would already have low-flow toilets and
not be eligible for the rebate.

Subsequently the installation goal was reduced to between 850 and 900 HETSs based on the
approved contractor’s cost proposal. When the program ended, 478 HETSs had been installed in
206 households.*

3.2 PG&E Low INCOME HIGH EFFICIENCY TOILETS PROGRAM LOGIC MODEL
AND PROGRAM THEORY
The following program theory for PG&E’s Low Income High Efficiency Toilet program builds

on the program logic model and provides additional detail on program activities, outputs, and
outcomes. (The logic model diagram follows the discussion of program theory.)

ACTIVITIES
Partnership formed with water agency

PG&E partners with the Santa Clara Valley Water District (SCVWD) to develop a program to
directly install High Efficiency Toilets (HETS) in low-income single-family homes. The goal of
the program is achieve both water and energy savings as a result of the installations.

Targeted customer recruitment

1> The program installed Vortens Loretto Round Front 1.28 gpf HETS, and each was estimated to save 23.75 gallons
per day.
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PG&E leverages existing Low Income Energy Efficiency (LIEE) contractors to identify low-
income single-family customers during standard home energy assessments. PG&E and SCVWD
also identify single-family homeowners in low-income mutual SCVWD and PG&E service
territories for the direct installation of HETS.

HET installations
A plumbing contractor is hired to perform direct installations of the HETS.

HET funding

SCVWD pays $150 per HET, while PG&E covers the rest of the cost (total HET cost is
estimated at $280). Together, these contributions cover the full cost of the equipment and
installations.

Verification and QA

SCVWD has established procedures to conduct follow-up installation verifications at program
participant homes.

SHORT TERM OUTCOMES
Low-income single-family homeowners are aware of the program opportunity

Program outreach efforts successfully reach the target customer group, who understand the
program opportunity and its potential benefits to them.

HET measures installed at no cost to homeowners

Low-income homeowners with existing high-volume toilets are motivated to install HETs by
expected water savings/financial benefits, environmental concerns or other factors and elect to
participate in the program. PG&E’s installation contractor installs the HETs at no cost to the
property owner.

SCVWD verifications
SCVWD may do follow-up verifications on a sample of homes where HETS are installed.

MID TERM OUTCOMES
Water savings achieved, reduced water bills for homeowners

After the HET installations, residents use the single-flush model toilets properly. Water usage is
reduced for the home, resulting in lower water bills.

kW, kWh savings for water suppliers and wastewater treatment, reduced operating costs

When low-income properties reduce their water consumption, upstream water suppliers and
downstream wastewater providers realize indirect/embedded energy savings, by reducing surface
conveyance, groundwater pumping, treatment, distribution, as well as wastewater pumping and
treatment.
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Improved understanding of embedded energy in water services

Analyses conducted by M&V contractors quantify the embedded energy savings that water
suppliers and wastewater providers are expected to realize. The findings are published so that the
CPUC, PG&E, and water agencies have an improved understanding of the embedded energy in
water supply and treatment systems. Data from the evaluation are used to update the embedded
energy calculator, which allows for simpler estimation of embedded energy savings for future
programs.

LONG TERM OUTCOMES
Additional measures (previously considered not cost effective) are now considered cost effective

Measures that were once considered not cost effective based on water savings alone may now
pass the cost effectiveness test when embedded energy savings are also considered. This may
allow PG&E to justify including water measures in other efficiency programs.

Cost-effective energy saving programs developed

The HET program has successfully targeted and served low-income homeowners and has
achieved both water and embedded energy savings. If the HET measure is found to be cost-
effective based on the embedded energy savings, then it may be included in energy utility energy
efficiency portfolios.

Reduced PG&E energy demand

Low-income customers utilize PG&E’s new program, creating additional embedded energy
savings to upstream/downstream water suppliers and wastewater providers. As a result, PG&E
achieves long-term energy savings and California’s electric grid is positively impacted.
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Figure 2: PG&E Low Income High Efficiency Toilets Program Logic Model
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3.3PG&E Low INCOME HIGH EFFICIENCY TOILETS PROGRAM EVALUATION
OVERVIEW

The evaluation activities completed for this program included:
1. Interviews with the Pilots and Low Income program managers at PG&E
2. An interview with the program manager at SCVWD*
3. An interview with the toilet installation contractor
4. A telephone survey of 76 customers that received HETS through the program

ECONorthwest conducted the interviews from November 2009 through January 2010 and
implemented the telephone survey in April 2010. Following are some of the topics that were
assessed in the interviews and survey:

e Ease of partnership formation

e Success of customer recruitment

e Ease of customer participation

e Actual HET usage patterns

e Customer satisfaction with the HETs and participation experience
e Success of program coordination and tracking activities

e Overall satisfaction among 10U staff, water agency staff, program vendors and customer
participants

Detailed results of the data collection and analysis are discussed below.

3.4 PG&E Low INCOME HIGH EFFICIENCY TOILETS PROGRAM EVALUATION
RESULTS

Partnership Formation and Program Delivery

Although there were no hurdles to forming the partnership in concept, PG&E staff noted that it
took over a year to actually approve the new water agency rebate form and amount. Program
implementation was also delayed because PG&E’s original installation contractor (the only
bidder to the RFP) was convicted of fraud in another jurisdiction and a new solicitation was
required. In hindsight, PG&E’s program managers would have liked to receive multiple bids to
the first RFP, although the initial contractor’s bid was acceptable.

'° Due to staff turnover, this was the third person to manage the program for SCVWD. PG&E staff perceived that
the level of engagement and responsiveness had varied noticeably among the three managers.
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PG&E and its contractors were responsible for customer recruitment for the program. SCVWD
posted information about the program on its website and helped to develop an informational
flyer, but it did not participate in the recruitment effort.

Initially, the program identified eligible households through contractors working for PG&E’s
low-income energy audit program. As energy auditors conducted assessments of energy
consumption, they were supposed to determine if households had inefficient toilets that would be
eligible for the program. Staff at PG&E and the toilet installation contractor reported that this
system was ineffective because the energy audit staff are trained on household energy equipment
and not water equipment. As a result, the energy auditors often reported households to the
program that had existing low-flow toilets, and the toilet contractor could not serve these
customers when they subsequently came out to their homes.*” In addition, some auditors targeted
multi-family housing that was ineligible for the program. These issues combined to give the
program a slow start.

To improve the low participation rate, PG&E changed the recruitment method by having the
installation contractor recruit households. To do this, the contractor called low-income
households in the SCVWD service area that are served by PG&E.® During the calls, the installer
ask