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of EKI’'s work product. Any such unauthorized reliance on, modification of, or use of this report, including
any of its information or conclusions, will be at such third party’s sole risk.
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ABBREVIATIONS AND ACRONYMS

ac
ACS
AFY
AFY/ac
AWE
CA
CCF
CEC
clil
DU
DWR
EPA
ET
FMR
FY
gpd
gpf
gpm

gpy
HECW

HET
HUD

IRWD
KWhr
MFR
MWD
MWDOC
OPA
PHET
PRV
psi

SFR

SP

sq ft
TSV
Ucl
UWMP
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acre
American Community Survey
acre-feet per year

acre-feet per year per acre
Alliance for Water Efficiency
California

one-hundred cubic feet
California Energy Commission
commercial, industrial, and institutional
dwelling unit

Department of Water Resources
Environmental Protection Agency
evapotranspiration

Metro Fair Market Rents

fiscal year

gallons per day

gallons per flush

gallons per minute

gallons per year

high efficiency clothes washer
high efficiency toilet

Housing and Urban Development
identifier

Irvine Ranch Water District
kilowatt hour

multi-family residential

Metropolitan Water District of Southern California
Municipal Water District of Orange County

Orange Park Acres

premium high efficiency toilet
pressure regulating (reducing) valves
pounds per square inch
single-family residential

service point

square feet

thermostatic shut-off valve
University of California Irvine

Urban Water Management Plan
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WBIC weather-based irrigation controller
WE water efficiency
WF water factor
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1. EXECUTIVE SUMMARY

The Irvine Ranch Water District
(IRWD or District) provides water
and wastewater service to over

Figure ES-1
IRWD Location and Village Groups

I |
Village Groups

115,000 connections across its
approximately 181-square mile
service area in  Southern
California (Figure ES-1).

A - West
Irvine/Tustin
Ranch

H - Central &
Irvine/ICD P .
G - Santa Ana ; / A

Tt v '_

C - Lake
Forest/Foothills

IRWD has a long and progressive
history of providing innovative
water use efficiency (WE)
programs that have resulted in
increased water efficiency by its
customers for decades. At the

F - Central
Irvine/University

same time, the State of California E- Coast

is increasing its water efficiency
requirements for water suppliers
including the development of new
urban water use objectives under
the Making Water Conservation a
California  Way of Life (AB-
1668/SB-606) legislation. The
methods for setting these new
water use objectives are still in
development. Urban retail water suppliers are supposed to begin reporting on and complying with the
water use objectives in the 2023-2024 timeframe.

Given both IRWD’s long history of WE and the uncertainty in the forthcoming State requirements, this
Future Potential Water Efficiency Study (Study) was developed to take a thorough look at IRWD’s progress
to date in WE in order to: (1) identify the remaining WE potential in the IRWD service area, and (2) provide
the District with a set of analyses and analytical tools that serve as a foundation to strategically inform
and guide the District’s future WE program planning efforts as the State requirements and other WE
drivers evolve. Figure ES-2 outlines the process documented in this Study to achieve these two objectives.

To address the first objective of identifying the remaining WE potential in the IRWD service area, this
Study includes: (1) analysis of past WE program participation and effectiveness, (2) an assessment of
device saturation, (3) quantification of the water savings achieved through past WE program
implementation, (4) identification of four specific future WE program strategies, (5) an assessment of the
avoided water and embedded energy cost savings, and the cost-effectiveness of these strategies, and (6)
an assessment of potential water savings that could be achieved during future droughts.

Per the second objective, the analyses presented throughout the document were designed to provide the
District with a set of analytical tools that can serve as a foundation to strategically inform and guide the
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Figure ES-2
Future Potential Water Efficiency Study Process

New / Refined
WE Programs

Section 7
Historical IRWD-Specific .
- Saturation Remaining WE
Program Water Savings ; -
ograrm Analysis Potential
Participation Factors Section 5 Section 6
; . ection
Section 3 Section 4 Drought
Savings
Potential
Section 8

District’s future WE program planning. The resulting work product is presented as both static figures and
tables in this Study, and as dynamic tools through the raw data files, queries and other content provided
as companion to this document.

This Executive Summary presents the key findings for each of the analyses conducted as part of this Study.
Details describing the methodologies, assumptions, and additional results are presented in Sections 3
through 8 and the Study Appendices. For purposes of this Study, IRWD’s 76 villages were grouped into
eight “Village Groups” based on location and similar characteristics, as described in Section 2.3 and shown
in Figure ES-1.

Based on the analyses performed for this Study, the largest remaining opportunities for water savings are
in outdoor water use across all customer sectors, particularly through continued turf removal, and
potentially through the implementation of a Pressure Reducing Valve (PRV) program. Marketing and
outreach has proven to drive customer participation in WE programs to date, as particularly evidenced by
the increased participation rates observed in response to marketing efforts during the statewide 2013-
2017 drought. In fact, these outreach and marketing efforts appear to have a much more significant effect
on program participation than the dollar amounts of rebates (Section 3.7). Therefore, this Study
recommends that WE efforts by the District focus on outdoor water savings potential and strategic ways
to target the marketing and cross promote these programs.

Past Program Participation (Section 3)

The District’s customers are offered a wide range of WE programs, and the particular programs and suite
of offerings are continually adapted to respond to a variety of drivers. A subset of programs offered to
IRWD customers was selected for detailed geospatial and customer demographic trend analyses,
including:

e Participation rates over time and by Village Group;

e Statistical “hot spot” or participation density analysis (see example shown in Figure ES-3);

e Analysis of building stock and landscape characteristics;

e Demographic factors including income and home-ownership;

e Participation in multiple programs;

e Land use and business type characteristics for large landscape and commercial, industrial, and
institutional (Cll) programs; and
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e WE program funding levels (i.e.,

rebate values). o _ FigureES-3 . _
Participation Density Hot Spot Analysis for Single Family
The key take-aways relative to the historical Residential Turf Removal Rebates

performance of the WE programs that were
reviewed and analyzed are summarized
below:

e The WE programs appear to have
effectively targeted customers with
the most potential to achieve water
savings (i.e., service points [SPs] at
older homes had a higher
participation rate in indoor device
replacement programs and SPs with
larger-than-typical landscapes had a
higher participation rate in irrigation
efficiency device programs).

e Program participation rates are not
consistent throughout the District
and reflect diverse demographic and  Participation Hot and Cold Spots

property characteristics, which can I cold Spot - 99% Confidence Hot Spot - 90% Confidence
_O59,

be generally correlated based on Cold Spot - 95% Confidence Hot Spat 199 Conliience

geographic location within the District Cold Spot - 90% Confidence Sl Hot Spot - 99% Confidence

(i.e., Village Groups). On the whole, higt AR MEst

the highest participation rates by Single-Family Residential (SFR) customers occurred in the Lake
Forest/Foothills, Central Irvine/University, and Central Irvine/ICD Village Groups, and the lowest
participation rates have been in the Canyons/OPA and Coast Village Groups. In addition, SFR
customers in predominantly high income areas (median household income between $85,000 and
$128,000) tended to participate at lower rates than those in very high income areas (median
household income >$128,000/year). As such, there appear to remain potential opportunities for
more targeted outreach to encourage increased WE program participation in certain areas and
across certain demographics.

e Different program models can broaden/accelerate participation. As shown in Figure ES-4,
although WE programs are made available to all customers, residential customers have generally
tended to participate in only one program, typically replacing only one device. Of those customers
that have participated in multiple programs, they have tended to do so over the course of multiple
years with approximately half participating in both indoor and outdoor-focused programs. The One-
Stop-Shop program was specifically targeted to a subset of SFR customers and, through a
partnership with local energy utilities, provided a suite of water and energy efficient devices to
customers at no-cost. In its short lifetime, the One-Stop-Shop program was very successful at
distributing a large number of devices and at reaching different subsets of customers. Specifically,
participants in the One-Stop-Shop program tended to reflect a broader cross-section of SPs than
was otherwise observed in the more traditional, primarily rebate-based, programs. While very
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successful, programs that are “no-cost” to the customer, like the One-Stop-Shop, are costly and
resource-intensive for the District. However, if the goal is to accelerate progression towards water
efficiency in a short period of time, comprehensive no-cost programs such as the One-Stop-Shop

have proven more effective at increasing the change out of multiple WE devices than relying on a
series of rebate-based, single-device programs.

Cll and landscape irrigation customers remain a potential untapped opportunity. In general, the
overall participation rates and trends between Village Groups by non-residential landscape
irrigation customers are similar to those of SFR customers. The highest participation in Weather-
Based Irrigation Controller (WBIC) and Turf Removal Programs has been in the Lake Forest/Foothills
and Central Irvine/ICD Village Groups, while the lowest level of participation relative to the total
irrigated area has been in the Canyons/OPA and Santa Ana Heights/UCI Village Groups. Overall there
has been relatively little participation in programs by Cll customers compared to that by SFR and
landscape irrigation customers. What participation there has been, has been primarily in West
Irvine/Tustin Ranch Village Group for the Indoor Device Rebates and in Santa Ana Heights/UCl and
Central Irvine/ICD Village Groups for the Turf Removal Rebates. As such, these areas of lower
participation remain a potential opportunity for more targeted outreach to encourage increased
WE program participation.

Opportunities have been Figure ES-4
identified for increased Participation by Residential Customers in Multiple WE Programs
water savings through
strategic WE program SFR Program Participants
plannerg, . including A - West Irvine/Tustin Ranch 5%
strategic targeting based on B - Canyons/OPA o
program type, key C - Lake Forest/Foothills 8%
customer  demographics, D - Central 2%
and SP location within the E - Coast 6%
District. Taken together, the F - Central Irvine/University 6%
analyses conducted as part G - Santa Ana Heights/UC| 7%
of this Study suggest that, H - Central Irvine/ICD 11%

. IRWD Total 7%
depending on IRWD’s goals
for its future WE programs, B 1 Program 2 Programs More than 2 Programs
there remain large portions
of the District for which MFR Program Participants
there may be a substantial A - West Irvine/Tustin Ranch 1.2%
benefit in terms of WE C - Lake Forest/Foothills 0.7%
program participation rates D - Central 0.3%
and  associated  water E - Coast
savings. Depending on F - Central Irvine/University 1.0%
IRWD’s goals, these WE G - Santa Ana Heights/UCI 1.0%
results can be achieved by H - Central Irvine/ICD 2.6%
modifying program design IRWD Total 0%

B 1 Program 2 Programs more than 2 Programs

and/or focusing outreach in
areas of the District and to
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customers that have had comparatively low levels of WE program participation to date, but for
which opportunities for increased WE remain.

Unless a rebate increase is coupled with a substantial marketing and outreach effort, the actual
rebate value does not appear to be a substantial driver for customer participation. Given this
finding, in order to increase WE program participation, increased marketing and outreach should
be considered as well as the rebate value when considering WE program development and
implementation.

The analyses included in this Study are intended to be tools that will support WE implementation
into the future and as the State annual water use objectives are further developed. This Study
included multiple analyses, including hot spot/participation density, difference-in-difference water
savings analysis, demographic, property characteristic and funding level trend assessments, and
more that are well-documented and can provide a basis for future analysis by the District. In
addition to the written Study, the tools developed as part of the Study (e.g., the database queries,
GIS shapefiles, etc.) are provided to IRWD for on-going use.

Estimated Water Efficiency Program Water Savings (Section 4)

Per

customers is declining in part due to the

capita water use by IRWD’s

Table ES-1
Summary of IRWD-Specific Water Savings Factors for WE

District’'s  implementation of WE Program Implementation
programs. However, passive water IRWD-Specific
savings, regulatory requirements, Sector Measure Savings Factors
drought conditions, economic | SFR Turf Removal 3.0 AFY/ ac
influences, and a greater public | SFR WBIC 0.017 AFY/unit
awareness of responsible water use are | SFR HET 0.014 AFY/unit
likely also contributing to the observed | sfr PHET 0.013 AFY/unit
water use reduction, all to varying | g HECW 0.012 AFY/unit
degrees. In order to isolate and quantify SFR One-Stop-Shop 0.046 AFY/SP
the impact of IRWD’s WE programs, the T 0.38—0.77 AFY/ac
amount of water savings directly ;z:)r;:lts)lcjpe Imgation, | 1rf Removal based on size of
resulting from WE program landscape area
participation was estimated using a Landscape Irrigation, 0-0.017 A.FY/ac
Difference-in-Differences method.* The | potable WBIC based on size of
landscape area

resultant water savings estimates on a

per-participant and per-program basis are summarized in Table ES-1, and presented on a Village Group-
by-Village Group basis in Section 4.

Of the WE programs considered in this analysis, the Turf Removal Rebate and One-Stop-Shop programs
resulted in the largest per-participant water savings. However, it is noted that these are currently among

! The Difference-in-Difference method is a standard method used in economics and social science for quantitatively
evaluating observational study data by studying the differential effect of a treatment on a “treatment group” versus
a “control group,” when a true controlled experiment cannot be performed.
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the highest cost programs for the District to implement, which may limit their implementation and/or
scalability.

The One-Stop-Shop program has been particularly effective in creating water savings because it has
resulted in the change-outs of multiple device types? at a single account for over 60% of SFR participants
and approximately 57% of multi-family residential (MFR) participants. By comparison, only about 25% of
SFR customers and about 10% of MFR customers received more than one type of device/measure through
participation in more than one of the WE programs that have been offered to date. This disparity in
“multiple device changeout rates” points to an opportunity to either introduce a new multiple device
program or to increase cross-promotion of WE programs at the time of customer engagement.

Among the programs that target large landscapes, the Turf Removal Rebate program appears to result in
more savings per acre for smaller landscapes than for larger landscapes. This same size vs. savings
relationship is not observed, however, for the WBIC Rebate program.

The IRWD-specific unit water saving factors differ somewhat from the general industry standard and
regional savings rates that have historically been used to assess program cost-benefits (Section 4.7). Using
IRWD-specific savings rates that have been developed as part of this Study and that reflect participation
trends and intra-District customer variability can be used to improve local planning estimates and inform
program prioritization, funding, targeting, and marketing.

Device Saturation Assessment (Section 5)

A key focus of this Study was to assess what the remaining water savings potential might be. There has
been extensive participation in WE programs in the District to date, and the District was concerned that
participation rates may have already achieved effective “saturation” (i.e., that the majority of high-water-
using devices have already been replaced through natural replacement and/or WE program participation).
Therefore, as presented below, the saturation levels of key devices and measures were estimated based
on known program participation and estimates of natural device replacement.

e Toilet Saturation — Based on this assessment, very few pre-1994 toilets appear to remain within the
District. It is estimated, however, that the majority (i.e., 70%) of the toilets installed in the 1994 to
2009 period remain; these present a potential opportunity for increased water efficiency through
replacement with a premium high efficiency toilet (PHET). However, the relative amount of savings
that would be realized by replacing a 1994 to 2009 era toilet (likely 1.6 gallons per flush [gpf]) with
a PHET (~0.8 gpf) will be less substantial than that achieved by replacing a 3.5+ gpf pre-1994 toilet
and may not be cost effective. For SFR accounts, nearly 60% of the remaining potential to effect
toilet change-out rates is located in the West Irvine/Tustin Ranch and Coast Village Groups. For MFR
accounts, nearly 70% of the remaining potential to effect toilet change-out rates is located in the
West Irvine/Tustin Ranch, Coast, and Central Irvine/ICD Village Groups.

2 The One-Stop-Shop program includes the replacement of faucet aerators, showerheads, toilets, weather-based
irrigation controllers (WBICs) and lighting fixtures.
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e Clothes Washer Saturation — It is estimated that between 35% and 56% of pre-2010 era clothes
washers remain in the District.? For SFR accounts, nearly 50% of the remaining potential to effect
clothes washer change-out rates is located in the Lake Forest/Foothills and Central Irvine/ICD Village
Groups. For MFR accounts, nearly 70% of the remaining potential to effect clothes washer change-

out rates is located in the Lake Forest/Foothills, Central Irvine/University, and Santa Ana
Heights/UCI Village Groups.

o Turf Removal — Approximately 20% of the irrigated area (excluding agricultural and horse corral
areas) within the District consist of turf areas. To date, turf removal programs have removed over
100 acres of turf, which amounts to approximately 5.6% of the irrigated turf area, where the total
irrigated turf is estimated to be 1,863 acres (Table 3-16).* Commercial and SFR uses comprise
approximately 44% and 21% of irrigated turf area in the District, respectively, and represent an
opportunity to reduce overall turf area and associated irrigation water use. Over 800 acres® of turf
is associated with commercial land uses, with the majority located in the Coast, Central
Irvine/University, and West Irvine/ Tustin Ranch Village Groups. Approximately 400 acres of turf is
associated with the SFR sector, with over 200 acres associated with SFR customers with the largest
overall turf sizes, based on a quartile analysis (Table 6-2). The majority of turf for the SFR customers
with the largest turf areas is located in the Central Irvine/ICD and Lake Forest/Foothills Village
Groups.

Based on these saturation rates, it is estimated that up to 3,800 acre-feet per year (AFY) of indoor savings
were achieved through toilet and clothes washer change-outs by SFR and MFR customers from 2009 to
2018. Based on estimated device saturation alone, the opportunities for additional residential sector
indoor WE appear to be limited. However, these are estimates based on a variety of assumptions and
modeled values. To further confirm this finding, changes in indoor water use were evaluated in Section 6.

Between 2009 and 2018, over 100 acres of turf have been replaced by IRWD customers directly through
WE programs, resulting in an estimated potable savings of 383 AFY (when the SFR multiplier effect is
accounted for). Given the acreage of turf remaining in the District, outdoor WE programs that target the
removal of turf present the greatest opportunity for increased WE.

Opportunities for Increased Water Efficiency (Section 6)

Overall, indoor water use has decreased throughout the IRWD service area over the last several decades
and, based on the analysis conducted as part of this Study, is approaching the apparent “maximum

3 Water use by clothes washers is measured by “water factor,” or the number of gallons of water used per cycle per
cubic foot of washer capacity. The lower the water factor, the more efficient a washer is. Clothes washers historically
and currently available on the market have a wide range of water factors, and the market has been trending towards
more efficient washers over time.

41t should be noted that while this is the best and most comprehensive available data for total turf area, the
landscape classification dataset (from the 2016 Quantum Spatial Study) has certain key limitations that are expected
to somewhat underrepresent the total turf area and a lower level of precision in attributing the landscape uses to
specific customer accounts, particularly for non-SFR customers. These limitations are discussed in detail in Section
2.2.5.

5 This estimate includes all turf assumed to be associated with commercial accounts, and includes some areas
functional turf, including golf courses, that would not be a candidate for removal.
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reasonable efficiency” based on current

technology and practices. This finding suggests Figure ES-5

that limited cost-effective potential remains to Population Shift in Estimated Annual Indoor Water Use

further reduce indoor water use through for SFR and MFR SPs

implementation of WE programs. 2009 Estimated Annual Indoor Water Use

o
o
~N

Figure ES-5 shows how estimated indoor water
use by residential customers has changed over
the last ten years. This shift reflects the increased
efficiency due to IRWD’s WE program success as
well as passive savings due to natural changeout
of fixtures and appliances, more proactive
identification and repair of leaks, and changes in
customer behavior, among other things. SFR
customers tend to have a higher estimated indoor
water use than MFR customers; however,
estimated indoor water use within the two
sectors appears to have converged for the lowest
30% of water users, and the gap appears to have Percentile

narrowed for the remaining 70% of residential

customers. This convergence is likely reflective of 2018 Estimated Annual Indoor Water Use
the large portions of the population that have 500

reached a “maximum reasonable efficiency” 180 | ====SFR

based on current technology and practices.

Water Use per SP (CCF)

164

160
140
120
100
80
60

In further support of this, when indoor water use
by SFR homes is compared relative to the age of
the home, the newest constructed homes appear
to be inherently more efficient than older homes,
and that due to WE program efforts and natural
replacement of fixtures, the oldest homes (pre 40
1994 homes) in the District have become more 20
efficient over time (Figure ES-6).

Water Use per SP (CCF)

100
While outdoor water use has also decreased Percentile

throughout the IRWD service area, potential

appears to remain to reduce outdoor water use through implementation of WE programs, especially in
some Village Groups where outdoor water use still accounts for 70% of total water use. As such, four
potential programs were evaluated to assess potential for increased outdoor water use efficiency:

SFR Turf Removal Prioritized by Turf Size

SFR Turf Removal Targeted at Customers That Reduced Water Use During the Drought
Targeted Non-Residential Turf Removal Program

Potential Pressure Regulating Valve Program

PwNE
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SFR  Turf Removal Rebate

Figure ES-6
Programs: Based on the aerial Estimated SFR Average Monthly Indoor Water use by Year of
imagery study conducted by Construction
Quantum Spatial (2016),
9504 Year of Construction

approximately 400 acres of
irrigated turf area associated with
SFR accounts are present within the
District. Two approaches for
targeting and implementing SFR
Turf Removal programs were
identified:

1993 or before

=== between 1994-2009

2010 or after

8004

e Prioritize SFR Turf Removal
Rebate program marketing ,
by turf size. Approximately 2000 2610 201 2012 2013 2014 2015 20%8 207 2018 2019
60% of the SFR turf area e
(239 acres) is associated with one-quarter of SFR customers Table 6-2).

e Target SFR customers that decreased their outdoor water use during the drought, but have since
increased their water use to pre-drought levels (i.e., likely let their lawns or other landscaping go
brown during the drought). This represents approximately 23 acres of turf and 2,800 SPs.

Average Monthly Indoor Water Use per SP (CCF/month)

Non-Residential Turf Removal Rebate Programs: Approximately 118 acres of irrigated turf associated
with non-SFR uses (i.e., commercial, industrial, and potable landscape irrigation accounts) are present in
areas of the District that are not currently served by recycled water.® Given that these areas are not served
by recycled water, turf removal is the best option for reducing potable water use in these areas.

Pressure Reducing Valves:
Pressure within the
District’'s potable water
distribution system ranges
from 30 to 180 pounds per SFR 31,233 SPs 14,897 SPs 9,177 SPsg 456 sps
Z?(E:;Zs'”‘:hﬂfzs') 7;;’::‘%‘:} MFR 20,834 SPs 9,638 SPs 57445Ps 3 519 cps
design operating pressure
of most water using Institutional 129 SPs 53SPs 51SPs 49 SPs
devices (i.e., 40 to 60 psi)

Figure ES-7
Number and Percentage of SPs by Average System Pressure

Landscape Irrig., Potable 673 SPs 364 SPs 321 SPs = 400 SPs

‘ Industrial ~ 217SPs  138SPs 204 SPs 274 SPs
and can increase leakage
rates (see Figure ES-7). Commercial 1,548SPs  1,138SPs 1,236SPs 1,165 SPs
Further, based on an 0% 20% 40% 60% 80%  100%
analysis of water use by Percentage of SPs
potable landscape <80psi ~ 80-90psi = 90-100psi =2 100 psi

irrigation accounts within

6 As discussed in Section 2.2.5, due to data limitations, this is a rough estimate and may be an underestimation of
actual turf area.
"Data provided by IRWD, Potable Water System Average Water Pressure, 10-psi contour shapefile, on 9 August 2019.
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IRWD, an increase in water pressure of 10 psi is correlated with approximately 0.8 to 1.9 gallons of
additional water use per square foot of landscape during the summer months due to increased irrigation
inefficiency. The California Plumbing Code (§608.2) requires that property owners install pressure
regulating valves or pressure reducing/regulating valves (PRVs) at service connections where the system
water pressure exceeds 80 psi. However, not all SPs may have PRVs installed and not all PRVs may be
regulating the pressure to the degree intended. Further, while the Plumbing Code requires an 80 psi PRV
to be installed, use of PRVs in the 60 psi to 70 psi range may result in additional water savings, while still
maintaining pressures within an ideal range for customers. To assess whether a new WE program
designed to increase pressure regulation would have value, the District could consider implementing a
pilot program to install 60 psi PRVs at SPs in targeted areas of the District and evaluate the resultant water
savings.

Estimated Potential Savings by New / Refined Water Efficiency Programs (Section 7)

Based on the above analysis,

. Table ES-2
the' potential water and er?ergy Summary of Benefit/Cost Ratios for WE Program Implementation
savings and the associated Scenarios
benefit-cost ratios for IRWD Benefit/Cost Ratio for
(i.e., expected savings in terms Implementation Scenario
f reduced water and ener Program Approach Business-
° ) 8y Increased | Aggressive
costs relative to the cost to : As-Usual
implement the WE program) SFR Turf - Targeting Largest 23 23 1.7
Landscape Areas
were calculated for four SFR Turf Tareetina D ™"
. . urf -Targeting Drought-
potential new or refined WE . geting & 2.3 2.0 2.0
q ited Reducing Customers
!oroglrams .an a559C|ate Non-Residential Turf Removal 0.2 0.2 0.2
imp eme%ntzhcl;nl scen:rlc;s, V\:;\; Rebate Targeting® . . .
summarize elow. Eac
PRV Program Pilot Study for SFR SPs 0.6
program was evaluated at three .
. . PRV Program Pilot Study for Potable
implementation levels, S 4.4
. Landscape Irrigation Accounts
generally consisting of

(1) “business-as-usual”, (2) “increased”, and (3) “aggressive and targeted.” These scenarios bracket a
range of potential savings, which are dependent on how the programs are implemented. This analysis also
shows that there are generally diminishing returns (i.e., a lower benefit/cost ratio) with increased intensity
of implementation. Thus, the more aggressive scenarios are not recommended under normal conditions.
However, the aggressive scenarios can be used to support planning for future extreme drought or other
conditions. Table ES-2 summarizes the relative benefit/cost ratios for each program and implementation
scenario.

e SFR Turf Removal Rebate Program Prioritized by Size. The potential water savings for the SFR Turf
Removal program, depending on implementation approach (i.e., from “business-as-usual” to
“aggressive”) ranges from 23 AFY to 79 AFY, for one year of implementation. The associated cost
savings to IRWD, inclusive of water and embedded energy costs, is estimated to range from

8 Based on this assessment, the Non-Residential Turf Removal Rebate program targeting areas of the District not
served by recycled water was not found to be cost-effective.
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approximately $33,000/year to $112,000/year. The associated benefit-cost ratio for IRWD for all
scenarios over an assumed lifetime of 10 years ranges from 1.7 to 2.3.

e SFR Turf Removal Rebate Targeted at Customers that Reduced Water Use During Drought. By
targeting SFR accounts that reduced their water use during the 2013-2017 drought but have since
increased their water use to post-drought levels (and thus likely let their lawn or other landscaping
go brown during the drought), the potential savings could range from 3.2 AFY to 14 AFY for one year
of implementation, depending on the implementation approach. The associated cost savings to
IRWD is estimated to range from approximately $4,700/year to $20,000/year. The associated
benefit-cost ratio for IRWD for all scenarios over an assumed lifetime of 10 years ranges from 2.0 to
2.3.

¢ Non-Residential Turf Removal Rebate Program. By targeting commercial, industrial, and potable
landscape irrigation accounts in the areas of the District that do not have access to recycled water,
the identified potential savings ranges from 0.7 AFY to 15 AFY for one year of implementation,
depending on the implementation approach. The associated cost savings to IRWD is estimated to
range from approximately $1,000/year to $21,000/year. The associated benefit-cost ratio for IRWD
for all scenarios over an assumed lifetime of 10 years is about 0.2, and thus not considered to be
cost-effective by this assessment. Of the programs analyzed, the cost-effectiveness of this program
is the least sensitive to varying levels of program participation and implementation.

e PRV Pilot Programs. Opportunities for a new WE program based on the installation of PRVs in high
pressure zones within the IRWD service area are identified. Recommendations are made for
implementation of a pilot program to help the District better quantify the specific opportunities and
water savings potential for this potential new program. Based on a preliminary estimate, a benefit-
cost ratio range of 0.6 was estimated for a pilot program targeting SFR accounts and a ratio of
4.5 was estimated for a pilot program targeting potable irrigation landscape accounts. Based on this
assessment, only the program targeting potable irrigation landscape accounts is found to be cost-
effective. However, it should be noted that the available water savings data on this program are
more limited than the others evaluated, and thus further evaluation or a smaller scale SFR pilot
study could be appropriate.

Drought Savings Opportunities (Section 8)

IRWD customers reduced their water use during the historic statewide 2013-2017 drought, and water use
has not fully rebounded to pre-drought conditions. Water savings during the drought would have resulted
from a combination of behavioral changes (such as irrigating less) and more permanent fixture/device
changes (such as replacing old fixtures and removing turf). Customers whose water use has not rebounded
are assumed to be “demand-hardened.” The water use rebound by customers is identified and quantified
as those savings that were likely the result of behavioral changes and represent the remaining potential
for short-term savings opportunities in a future drought. Depending on the water savings needed in future
droughts or water shortages, IRWD will likely need to increase outreach and other efforts to achieve the
same results as during the 2013-2017 drought period, and even then, due to demand hardening, the same
level of savings may not be feasible.

Figure ES-8 illustrates the changes in water use by SFR customers in response to the drought and in
rebound from the drought, where water use in 2013 is considered pre-drought water use, water use in
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2016 is the drought response, and 2018 is the drought rebound.® This analysis was performed for all
sectors, but SFR is provided as an example. Accounting for the demand hardening based on the limited
rebound to date, if drought outreach and messaging were conducted at levels similar to that done in the
2013-2017 drought timeframe, it is estimated that approximately 15% water savings could be achieved in

the SFR sector, 11% in the MFR sector, and 19% in the potable landscape irrigation sector. This represents
approximately 5,000 AFY of potential potable water drought conservation savings.

Figure ES-8
Summary of Drought Response and Rebound by SFR SPs

Drought Response Drought Rebound
A - West Irvine/Tustin Ranch 24% 12% 6% 39' 25% 30%
B - Canyons/OPA 20% 10% 69. 19% 26%
C - Lake Forest/Foothills 22% 10% l3% 3" 25% 30% %
D - Central 2% 1% | 3%  25%
E-Coast [T 26%  15% a) 22%  29% 6%
F - Central Irvine/University 24% 10% I 5% 4‘}. 24% 31% g
G - Santa Ana Heights/UCI 25% 12% % 49. 23% 27% 8%
H - Central Irvine/ICD 22% 10% I 4% 39' 26% 30% E
0% 50% 100% 0% 20% 40% 60% 80%  100%

Change in Customer Water Use
Water Use Reduction:  m Reduced >30% Reduced 10-30% Reduced 0-10%

Water Use Increase: Increased 0-10% Increased 10-30% M Increased>30%

Conclusions

The WE programs implemented to date by IRWD have been successful, with over 150,000 devices and
over 100 acres of turf replaced by District customers through participation in the wide variety of WE
programs offered over the last ten years. Participation in these WE programs coupled with natural
replacement with newer more efficient devices has resulted in measurable water savings and a substantial
reduction in water use per account.

Based on the analyses performed for this Study, the largest remaining opportunities for water savings are
in outdoor water use across all customer sectors, particularly through continued turf removal, and
potentially through the implementation of a PRV program. Marketing and outreach has proven to drive
customer participation in WE programs to date, as particularly evidenced by the increased participation
rates observed in response to marketing efforts during the 2013-2017 drought. In fact, these outreach

® The change in water use patterns calculation was normalized by ET zone but not explicitly normalized by annual
ET. As shown in Table 6-1, the evapotranspiration rate has been consistent each year, and between 2013, 2016, and
2018 has varied at most by 0.1 inch within each of the three ET zones. The method applied controls for the variation
between ET zones, which over the period evaluated varied by more than 10 inches.
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and marketing efforts appear to have a much more significant effect on program participation than the
dollar amounts of rebates (Section 3.7). Therefore, the WE program opportunities and scenarios
evaluated in this Study focused on the outdoor water savings potential and strategic ways to target the

marketing of these programs. As new technologies and devices are developed and available on the market,
more water savings opportunities may arise.

In addition to the specific conclusions and recommendations detailed herein, the analyses and associated
raw files developed as part of this Study provide an extensive set of data and analytical tools that will
serve as a foundation to strategically inform and guide the District’'s WE program planning efforts as the
new State WE requirements and other WE drivers evolve.

How this Study Supports IRWD’s Future WE Efforts
In support of IRWD’s future WE planning efforts, this detailed and comprehensive Study:

e Documents the estimated water savings achieved through IRWD’s implementation of WE
programs over the last 10 years;

e Provides a detailed evaluation of WE program participation drivers and trends based on past
participation, and in terms of intra-District geography and key demographic and property
characteristics;

e Provides IRWD-specific water savings factors for WE key programs that reflect participation trends
and intra-District customer variability and can be used to improve local planning estimates and
inform WE program prioritization, funding, targeting and marketing;

e Provides a framework for periodic future analyses to monitor changes in WE program
performance (e.g., by evaluating participation density/hot spot analyses change over time);

e Documents analyses that will serve to support future targeted marketing outreach efforts, grant
applications, and documentation of WE program implementation to the State;

e Provides an assessment of device saturation based on historical WE program implementation,
natural replacement rates, and the observed changes in customer water use;

e Concludes that residential indoor WE devices are highly saturated and little opportunity for
increased water savings remains, based on both a device saturation assessment and an analysis
of change in estimated indoor water use;

e Concludes that the greatest potential WE remains in outdoor water use and identifies four new
and refined WE programs and a cost-benefit analysis of the associated implementation scenarios
targeting these opportunities: (1) SFR Turf Removal Rebate Program Prioritized by Size, (2) SFR
Turf Removal Rebate Targeted at Customers that Reduced Water Use During Drought, (3) Non-
Residential Turf Removal Rebate Program,’® and (4) PRV Pilot Programs; and

e Evaluates the demand hardening that has occurred since the statewide 2013-2017 drought and
estimates that the maximum conservation savings that could be achieved in a future similar
drought or water shortage scenario is approximately 5,000 AFY of potable water.

10 Based on this assessment, the Non-Residential Turf Removal Rebate program targeting areas of the District not
served by recycled water was not found to be cost-effective.
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2. INTRODUCTION

The Irvine Ranch Water District (IRWD or
District) provides water and wastewater
service to over 115,000 connections across
approximately 181-square mile. IRWD has a
long and progressive history of providing
water use efficiency (WE) programs to its
customers to encourage more efficient use of
water. The primary purpose of this Water
Efficiency Potential Study (Study) is to identify
the remaining water conservation potential in
the IRWD service area and to strategically
inform and guide the District’s future WE
program planning efforts. The work
conducted as part of the Study included: (1)
analyzing past program participation and
effectiveness, (2) conducting an assessment
of device saturation, (3) quantifying the water
savings achieved through past WE programs,
(4) identifying future WE program strategies,
(5) conducting an assessment of the avoided
water and embedded energy cost savings,
and cost-effectiveness of these strategies,
and (6) conducting an assessment of potential
water savings that could be achieved during
future droughts.

The analyses presented throughout the
document were designed to provide the
District with a set of analytical tools that can
serve as a foundation to strategically inform
and guide the District’s future WE program
planning. The resulting work product is
presented as both static figures and tables in
this Study, and as dynamic tools through the
raw data files, queries and other content
provided separately from this document. The
text box above highlights the specific findings
and analytical tools that will be used to
support IRWD’s WE efforts into the future.
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How this Study Supports Future WE Efforts

In support of IRWD’s future water efficiency planning
efforts, this detailed and comprehensive Study:

Page 2-1

Documents the water savings achieved through IRWD’s
implementation of WE programs over the last 10 years;
Provides a detailed evaluation of WE program
participation drivers and trends based on past
participation, and in terms of intra-District geography
and key demographic and property characteristics;
Provides IRWD-specific water savings factors for WE
key programs that reflect participation trends and intra-
District customer variability and can be used to improve
local planning estimates and inform WE program
prioritization, funding, targeting and marketing;
Provides a framework for periodic future analyses to
monitor changes in WE program performance (e.g., by
evaluating participation density/hot spot analyses
change over time);

Documents analyses that will serve to support future
targeted marketing outreach  efforts, grant
applications, and documentation of WE program
implementation to the State;

Provides an assessment of device saturation based on
historical WE program implementation, natural
replacement rates, and the observed changes in
customer water use;

Concludes that residential indoor WE devices are highly
saturated and little opportunity for increased water
savings remains, based on both a device saturation
assessment and an analysis of change in estimated
indoor water use;

Concludes that the greatest potential WE remains in
outdoor water use and identifies four new and refined
WE programs and a cost-benefit analysis of the
associated implementation scenarios targeting these
opportunities: (1) SFR Turf Removal Rebate Program
Prioritized by Size, (2) SFR Turf Removal Rebate
Targeted at Customers that Reduced Water Use During
Drought, (3) Non-Residential Turf Removal Rebate
Program, and (4) PRV Pilot Programs; and

Evaluates the demand hardening that has occurred
since the statewide 2013-2017 drought and estimates
that the maximum conservation savings that could be
achieved in a future similar drought or water shortage
scenario is approximately 5,000 AFY of potable water.
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2.1. Document Organization

The Water Efficiency Potential Study is organized as follows:

Section 1 provides an Executive Summary, or high-level overview of key findings and takeaways
for this Study;

Section 2 provides an overview of the Study development goals, organization, primary data
sources, and approaches to grouping data for purposes of these analyses;

Section 3 provides a detailed discussion and analysis of past participation in WE programs,
including analysis of geospatial, demographic, land use, and funding level trends relative to
customer participation in selected WE programs;

Section 4 provides an analysis of the water savings achieved by IRWD customers as a result of WE
program participation and a comparison of these results to industry standard savings estimates;

Section 5 provides a discussion and assessment of WE device saturation within the IRWD service
area, including WE devices replaced as a result of both active WE program participation and
natural replacement, as well as an assessment of the associated water savings;

Section 6 evaluates the remaining potential water savings opportunities and strategic WE
program targeting, and identifies four specific program opportunities;

Section 7 provides an analysis of the potential water and costs savings and a benefit-cost analysis
of the identified WE program opportunities;

Section 8 provides an assessment of future drought savings potential based on the degree of
rebound and demand hardening observed by IRWD customers since the historic statewide 2013-
2017 drought; and

Section 9 provides a summary of the Study conclusions and how the elements of this Study will
support future efforts by IRWD; and

Section 10 provides key references and sources.

Additional supporting information is provided in Appendices A through F.

Future Potential Water Efficiency Study Process

New / Refined
WE Programs

- Section 7
Historical R pgie Saturation Remaining WE
Program Water Savings : :
Analysis Potential
Participation Factors Section 5 Section 6
A . ection
Section 3 Section 4 Drought
Savings
Potential
Section 8
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2.2. Primary Data Sources

The key data and sources used to support the Study are described briefly below and in Appendix A.

2.2.1. Customer Water Use Data

The District provided EKI with monthly customer water use information for the past 10 years (2009 -
2018). This dataset consists of over 11,000,000 records and includes: monthly water use by account,
service type (customer sector and subsector), water source (potable or non-potable), monthly water
budgets, and a unique service point (SP or meter) identifier (ID). Customer water use data were used to
evaluate water savings achieved through WE program participation, water efficiency gained through
passive conservation, and potential remaining opportunities for increased water use efficiency.

2.2.2. Water Efficiency Program Participation Data

The District provided EKI with participation records for the WE programs implemented from 2006 through
2018. This dataset consists of approximately 35,000 records documenting IRWD’s implementation of
device and turf rebate and installation programs. The available data generally include: SP ID, device type,
number of installed or rebated devices, and installation and/or purchase date. In addition, the data for
programs related to turf removal include the area of turf replaced. The WE program participation data
were used to evaluate geospatial, demographic, and temporal trends in program participation, water
savings achieved through program participation, and to inform the assessment of efficient device
saturation.

2.2.3. Parcel Data

The District provided EKI with georeferenced Orange County Assessor parcel data for the IRWD service
area, consisting of over 160,000 parcels. This dataset includes detailed property characteristic information
tracked by the Assessor Department, including: lot size, building size, building construction age, and
property transfer date, among other characteristics. These data were used to assess the building stock,
rates of water savings and use relative to property characteristics, and opportunities for future WE
programs within the IRWD service area.

2.2.4. Census Data

The United States Census Bureau American Community Survey (ACS) 5-year estimates (2012-2016),
TIGER/Line Shapefiles by Block Group were used to support analyses of key customer demographics and
characteristics.!* Census data used for this Study included estimates of median household income and
home ownership.

2.2.5. Land Use Classification Data

Land use classification data are based on aerial imagery processing study conducted by Quantum Spatial
in 2016. Quantum Spatial identified irrigated and non-irrigated land within the District, and further
classified it as irrigated turf, irrigated non-turf, swimming pools, etc. This Study primarily uses the areas
identified as irrigated turf area. The geospatial data provided by Quantum Spatial were further processed

11 TIGER/Line Shapefiles by Block Group, available: https://www.census.gov/geo/maps-data/data/tiger-data.html
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by IRWD for purposes of this Study to attribute the land use classifications to individual parcels and SP IDs.

This processing necessitated certain assumptions, and as a result some data limitations and uncertainties,
including:

The identified landscape areas are limited to the areas within the Village Groups that could be
assigned to an SP ID and parcel. The resultant excluded area is expected to be primarily
undeveloped and unirrigated land.

A single parcel may be served by multiple meters and thus have multiple SP IDs (e.g., a
commercial lot served by a dedicated irrigation meter and a primarily indoor water use meter, or
a mixed-use development with a combination of commercial, multi-family residential [MFR], and
dedicated irrigation meters). In these cases, the specific SP ID and associated sector assigned to
a given parcel may not reflect the dedicated irrigation meter. Therefore, while the assignment of
SFR parcels and SP IDs is expected to be generally accurate, the assignment of non-SFR sector
classifications and SP IDs is expected to have a higher degree of error.

For the SFR sector, the landscape area associated with SPs with recycled water service were
excluded from this dataset. However, for the same reasons as above, for non-SFR sectors, a
landscape area may be served by recycled water and not identified as such by the assigned SP ID.

The Quantum Spatial Study was conducted using 2016 aerial images. It is known that some
customers let their lawns go brown as a specific result of the drought, and thus these lawns would
be identified as non-irrigated areas in the available dataset.

Because the landscape area measurements are based on aerial imagery, and not boots-on-the-
ground measurements, areas of turf obscured by tree canopies or other impediments are not
reflected in the data.

Some of the turf area, particularly that associated with Institutional sector accounts, is considered
to be functional turf and as such is not reasonably expected to be replaced by alternative
landscaping.

For the SFR sector, these data limitations are expected to result in an underestimate of the amount of turf
within the District, primarily due to the timing of the imagery and visual obstructions. For the non-SFR
sector, these data limitations also result in a lower level of certainty as to what specific turf areas are
associated with a given SP and whether such turf is a true candidate for turf removal. These limitations
should be considered in context of the turf area data and associated analyses presented herein.

2.2.6. Other Service Area Characteristic Data

The District provided several other additional datasets of service area characteristics, which were used to
supplement the evaluation of WE program opportunities, cost savings, and other analyses. These datasets
include, among others:

Prior IRWD studies (IRWD, 2016;' and Navigant, 2015);
Boundaries of evapotranspiration (ET) zones within the service area;

12 |RWD, 2016. Multiplier Effect Study 2016 Update, Irvine Ranch Water District.
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e Geospatial landscape classification data, identifying irrigated and potentially irrigated lands
within the service area;
e Meter locations corresponding to customer water use and parcel data;
e Self-reported WE device saturation results from Water Smart software surveys;
e Boundaries of 76 villages and unincorporated areas;

e Embedded energy zones; and
e Average water distribution system pressures.

2.3. Data Grouping for Analysis

In order to support streamlined and meaningful analyses in this Study, some consolidation and grouping
of key District characteristics was necessary. Specifically, grouping of District villages and SP types were
done based on the classifications described below.

2.3.1. Villages

The IRWD service area is comprised by 76 villages and unincorporated areas (see Figure 2-1). The number
of SPs per village ranges widely, from dozens to over 12,000, and over half of the villages currently have
less than 1,000 SPs. To facilitate analyses and discussion for this Study, the 76 villages were consolidated
into eight (8) “Village Groups”, identified in Figure 2-1 and Table 2-1. Villages were grouped based on
geographic location, age of SPs, and building construction date, and based on IRWD’s direction. Table 2-
1 shows which villages are included in each group. The majority of SPs in most villages consist of SFR and
MFR SPs, generally consistent with the overall proportion of SPs by sector for the service area. However,
afew villages have predominantly commercial, industrial, and institutional (Cll) (particularly industrial SPs),
and therefore would be expected to have different water use patterns; these villages are identified in
Table 2-1 as well.

2.3.2. Customer Sector

The District classifies customer SPs (or meters) into 28 categories. For the purposes of this Study, these
categories have been grouped into seven water use sectors: (1) SFR, (2) MFR, (3) Potable Landscape
Irrigation, (4) Non-Potable Landscape Irrigation, (5) Commercial, (6) Industrial, and (7) Institutional/Public
Authority. Table 2-2 presents the grouping of these 28 categories into water use sectors. The table also
provides a breakdown of the number of SPs (also referred herein as accounts) by sector and by water
source type. Over half of all SPs in the service area are SFR sector. Together with MFR, the residential
sector comprises nearly 90% of SPs within the IRWD service area.
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Table 2-1
Village Grouping
Irvine Ranch Water District

E g Number of Service Points
Village .g § Commer- Institu-
Group Village Name S & Total SFR MFR Landscape cial Industrial tional
Eastwood 1,332 431 842 43 16 0 0
Northpark 3,142 1,743 1,149 172 73 0 5
Orchard Hills 1,932 1,177 517 173 58 1 6
A-West [qione Gate 2,340 1,491 715 110 22 0 2
/I.;:Isr:n Stone Gate East 251 2 234 10 5 0 0
Ranch Tustin Ranch 5,229 1,886 2,960 239 124 13 7
Tustin Ranch North 1,529 1,202 208 105 9 0 5
West Irvine 2,162 1,410 592 79 66 0 15
Village Group A 17,917 9,342 7,217 931 373 14 40
Modjeska Canyon 225 215 0 0 3 0 7
Orange Park Acres 561 551 0 2 8 0 0
B - Canyons |Santiago 17 12 0 1 2 0 2
/OPA  |sjlverado Canyon 432 419 0 1 6 0 6
Williams Canyon 44 41 0 1 1 0 1
Village Group B 1,279 1,238 0 5 20 0 16
Baker Ranch 1,736 1,106 424 87 117 2 0
Foothill Ranch 3,921 2,646 846 219 201 2 7
C-Lake |lICEast X 2,218 1 60 757 1,016 373 11
Forest |Lake Forest 12,563 8,328 2,788 718 702 4 23
[Foothills |porio)a Hills 1,836 1,018 755 54 8 1
Trabuco Canyon 36 8 16 12 0 0 0
Village Group C 22,310 13,107 4,889 1,847 2,044 381 42
Cypress Village 2,104 687 1,235 139 35 0 8
Heritage Fields 2,787 1,341 1,249 157 40 0 0
Hidden Canyon 255 235 0 16 4 0 0
Laguna Altura 637 597 0 36 0 0
Lambert Ranch 188 170 0 15 3 0 0
D - Central |Los Olivos 198 0 118 61 19 0 0
Portola Springs 1,574 524 909 115 25 0 1
Portola Springs North 1,153 678 379 86 10 0 0
Woodbury 2,681 1,517 932 141 87 0 4
Woodbury East 620 220 367 26 7 0 0
Village Group D 12,197 5,969 5,189 792 234 0 13
Crystal Cove 957 669 0 260 25 0 3
Newport Coast 4,274 2,616 727 712 204 1 14
Oak Creek 1,846 1,137 570 90 46 0
E- Coast |Quail Hill 1,859 1,081 636 86 51 0
Shady Canyon 746 386 0 351 9 0
Turtle Ridge 1,374 892 358 94 27 0
Village Group E 11,056 6,781 2,291 1,593 362 1 28
EKI Environment & Water, Inc.
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Table 2-1
Village Grouping
Irvine Ranch Water District

E g Number of Service Points
Village .g § Commer- Institu-
Group Village Name S & Total SFR MFR Landscape cial Industrial tional
Culverdale 466 460 0 5 1 0 0
Deane Homes 315 304 0 10 1 0 0
Orangetree 522 270 204 29 17 0 2
Parkwest Apts. 33 0 26 3 3 0 1
Parkwood Apts 34 0 11 5 18 0 0
F - Central -
Irvine Rancho San Joaquin 187 0 122 47 17 0 1
/University The Terrace 530 1 508 18 3 0 0
Turtle Rock 3,977 2,228 1,456 234 49 0 10
University Park 1,793 613 1,093 49 31 0 7
University Town 1,696 0 1,534 74 75 10
Woodbridge 8,888 3,158 5,160 378 167 6 19
Village Group F 18,441 7,034 10,114 852 382 16 43
IIC West X 1,869 0 375 312 783 391 8
Newport Beach 708 432 161 78 35
Riviera 203 161 25 9 6 0
Aﬁa':::::ts Santa Ana Heights 3,276 1,873 1,050 160 191 0
Juc Tustin Legacy 2,663 1,319 980 157 183 10 14
Westpark 5,517 2,272 2,876 206 145 3 15
Windwood 1,023 268 660 43 49 2 1
Village Group G 15,259 6,325 6,127 965 1,392 407 43
Cal Homes 757 649 84 9 13 0 2
College Park 1,059 1,018 5 27 0
Deerfield 1,022 609 369 31 0
Greentree 656 626 0 27 0
Heritage Park 393 0 317 25 40 0 11
Irvine Grove 239 18 214 5 2 0
H.- Central Laurelwood 544 244 278 21 1 0 0
Irvine /ICD Northwood 9,190 6,258 2,410 331 168 1 22
Peppertree 357 354 0 2 0 0 1
Raquet Club 300 296 0 3 0 0 1
The Colony 1,016 931 1 37 44 3 0
The Ranch 892 732 96 20 41 0 3
Tustin Industrial X 240 0 0 34 174 32 0
Willows 515 510 0 4 0 0 1
Village Group H 17,180 12,245 3,774 576 497 36 52
EKI Environment & Water, Inc.
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Table 2-1

Village Grouping

Irvine Ranch Water District

E g Number of Service Points
Village .g § Commer- Institu-
Group Village Name S & Total SFR MFR Landscape cial Industrial tional
East Lake 0 0 0 0 0 0 0
" East Orange X 7 0 0 2 1 4
E Unincorporated X 10 0 0 2 7 0 1
g Great Park X 50 0 0 24 24 1 1
= UC Regents X 4 0 0 3 1 0 0
s ucl X 107 0 0 53 46 1 7
E’ Irvine Coast X 8 0 0 4 0 0 4
§ Newport Beach North 0 0 0 0 0 0 0
Santa Ana 0 0 0 0 0 0 0
Tustin 0 0 0 0 0 0 0

Abbreviations:
MFR = Multi-Family Residential
na = not applicable

SFR = Single Family Residential

Notes:

(a) See Table 4-2: Housing Stock Characteristic of Cohort Group and SFR Program Participants for service point characteristics.
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Table 2-2

Service Point Types Grouped by Water Use Sector

Irvine Ranch Water District

Number of Service Points Number of
Water Use Sector Service Point Type Description Water Source Service
Potable Non-Potable Total .
Points
Residential - Single Family - Potable Water - No Sewer Potable 2,681
Residentia! - Single 62,625 0 62,625 Residential - Single Family - Potable Water & Sewer Potable 59,412
Family OPA - Residential - Potable Water - No Sewer Potable 526
OPA - Residential - Potable Water & Sewer Potable 6
Residential - Apartment - Potable Water & Sewer Potable 5,345
Residential - Condo - Potable Water - No Sewer Potable 766
Residential - Condo - Potable Water & Sewer Potable 28,346
Residential - Multi- 40,203 0 40203 Residential - Detached Condo - Potable Water & Sewer Potable 2,519
Family ’ ’ Residential - Multi Family Apartment- Potable Water & Sewer Potable 2,103
Residential - Multi Family Apartment- Potable Water- No Sewer Potable 83
Residential - Multi Family Condo - Potable Water & Sewer Potable 759
Residential - Multi Family Condo - Potable Water- No Sewer Potable 282
Potable Landscape 1879 0 1879 Landscape Irrigation - Potable - Water Potable 1,877
Irrigation ’ ’ OPA - Landscape Irrigation - Potable Water Potable 2
Non-Potable Landscape Irrigation - Irvine Lake Pipeline - Water Non-Potable 76
L 0 5,849 5,849 Residential - Landscape Irrigation - Recycled Water Recycled 665
Landscape Irrigation
Landscape Irrigation - Recycled - Water Recycled 5,108
Commercial - Potable - Water - No Sewer Potable 457
Commercial - Potable - Water & Sewer Potable 4,866
Commercial 5,331 98 5,429 Commercial - Recycled - Water & Sewer Recycled 97
Commercial - Santiago Aqueduct Commission - Water Non-Potable 1
OPA - Commercial - Potable - Water - No Sewer Potable 8
Industrial - Potable - Water - No Sewer Potable 21
Industrial 846 6 852 Industr?al - Potable - Water & Sewer Potable 825
Industrial - Recycled - Water - No Sewer Recycled 4
Industrial - Recycled - Water & Sewer Recycled 2
Institutional/ Public 317 0 317 Public Authority - Potable Water - No Sewer Potable 83
Authority Public Authority - Potable Water & Sewer Potable 234
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3. PAST PROGRAM PARTICIPATION DRIVER ANALYSIS FOR SELECTED

PROGRAMS
The following section evaluates past
participation in water efficiency (WE) Key Program Participation Findings

programs by Irvine Ranch Water District
(IRWD) customers in ten (10) selected
programs, including participation trends
based on customer demographics, property
characteristics, and geography within the
District, as well as changes in participation
relative to rebate funding levels. The goal of
these analyses is to identify participation
drivers and help IRWD better understand
more about which customers are participating
in which WE programs so that IRWD may
accordingly use this information to inform the
strategic design, selection, and marketing of
future WE programs and services. By
reviewing and analyzing past participation in
WE programs, this Study highlights key
insights on how and which IRWD customers
tend to participate in various programs (see
text box to the right and Section 3.8 for further
discussion). Section 5 takes a comprehensive
look at participation in all programs (i.e., not
just the ten selected programs reviewed in
Section 3) for purposes of evaluating device

The key take-aways relative to the historical performance
of the WE programs that were reviewed and analyzed are
briefly summarized below and further described in Section
3.8:

The WE programs appear to have effectively targeted
customers with the most potential to achieve water
savings.

Program participation rates are not consistent
throughout the District and reflect diverse
demographic and property characteristics, which can
be generally correlated based on geographic location
within the District (i.e., Village Groups).*3

Different program models can broaden/accelerate
participation.

Cll and landscape irrigation customers remain a
potential untapped opportunity.

Opportunities have been identified for increased water
savings through strategic WE program planning,
including strategic targeting based on program type,
key customer demographics, and SP location within the
District.

Unless a rebate increase is coupled with a substantial
marketing and outreach effort, the actual rebate value
does not appear to be a substantial driver for customer
participation.

saturation. These collective findings were
used to inform the program opportunity evaluation and approaches identified in Sections 6 and 7.

The District’s customers are offered a wide range of WE programs, and the particular programs and suite
of offerings are continually adapted to respond to a variety of drivers. The following ten WE programs
(which represent a subset of all programs offered to IRWD customers) have been selected for geospatial
and customer demographic trend analyses. A brief description of each program and key marketing
strategies are provided below.

1. Single-Family Residential (SFR) Turf Removal Rebates — 2010 to present. This is a regional
program administered by Metropolitan Water District of Southern California (MWD), Municipal
Water District of Orange County (MWDQOC), and/or IRWD. The available funding level and

13 Village Groups are represented as letters in the attached tables and figures, and their full names are as follows: A
- West Irvine/Tustin Ranch; B - Canyons/OPA; C - Lake Forest/Foothills; D - Central; E - Coast; F - Central
Irvine/University; G - Santa Ana Heights/UCI; H - Central Irvine/ICD.
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maximum project size have varied by fiscal year over the course of the program. At times, IRWD
has added additional funding to the regional incentive.

2. SFR Weather-Based Irrigation Controller (WBIC) Rebates — 2005 to present. This is a regional
program administered by MWD. Participants must choose from a list of eligible WBIC models to
qualify for the program. The list of qualifying models is subject to change over time. At times,
IRWD has added additional funding to the regional incentive.

3. SFR WBICs through One-Stop-Shop Program — 2017 only. The One-Stop-Shop program was a
direct-installation program provided at no cost to participants. Qualified customers of IRWD,
Southern California Edison, and SoCalGas were eligible to receive faucet aerators, showerheads,
HETs, WBICs, and energy saving features, such as lighting fixtures and heating, ventilation, and air
conditioning (HVAC) tune-ups.* A strategic marketing approach was employed to identify
customers with the highest savings potential for all three utilities. Bundling water and energy
efficiency devices in a single visit made customers more likely to participate. These customers
typically lived in older homes (pre-2000) and had no previous participation in rebate programs.
Customers were targeted with marketing through email, physical mail, or both, and distributed
materials included an application deadline date.

4. SFR High Efficiency Toilet (HET) Rebates — 2013 to present. This is a regional program
administered by MWD. Participants must choose from a list of eligible models to qualify for the
program. The list of qualifying models is subject to change over time. At times, IRWD has added
additional funding to the regional incentive.

5. SFRHETSs through One-Stop-Shop Program — 2017 to 2018. HETs were provided through the same
program described under #3 above.

6. SFR High Efficiency Clothes Washer (HECW) Rebates — 2005 through present. This is a regional
program administered by MWD. Participants must choose from a list of eligible models to qualify
for the program. The list of qualifying models is subject to change over time. At times, IRWD has
added additional funding to the regional incentive.

7. Turf Removal Rebates for Landscape Irrigation Service Points (SPs) — 2010 through present. This
is a regional program administered by MWD, MWDOC, and/or IRWD. The available funding level
and maximum project size have varied by fiscal year over the course of the program. At times,
IRWD has added additional funding to the regional incentive.

8. WBIC Rebates for Large Dedicated Irrigation — 2009 through present. This is a regional program
administered by MWD. Participants must choose from a list of eligible models to qualify for the
program. The list of qualifying models is subject to change over time. At times, IRWD has added
additional funding to the regional incentive.

9. Turf Removal Rebates for Commercial, Industrial, Institutional (Cll) SPs — 2010 to present. This
is a regional program administered by MWD, MWDOC, and/or IRWD. The available funding level

14 IRWD did not provide funding for the non-water using energy-saving features, such as lighting fixtures and HVAC
tune-ups.
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and maximum project size have varied by fiscal year over the course of the program. At times,
IRWD has added additional funding to the regional incentive.

10. Cll Indoor Device Rebates — 2011 to present. This is a regional program administered by MWD.
Participants must choose from a list of eligible models to qualify for the program. The list of
qualifying models is subject to change over time. At times, IRWD has added additional funding to
the regional incentive.

The specific analysis that were conducted to ascertain trends in WE program participation include:

e Participation rates over time and by Village Group;®®

e Statistical “hot spot” or participation density analysis;

e Analysis of building stock and landscape characteristics;

e Demographic factors including income and home-ownership;

e Participation in multiple programs; and

e Land use and business type characteristics for large landscape and Cll programs; and
e Funding Levels.

3.1. Temporal and Spatial Trends in Program Participation

The IRWD service area includes 76 villages and covers approximately 181-square miles and most of the
WE programs analyzed herein have had high levels of participation. Given the large amount of
participation data spread across such a large area, it can be difficult to ascertain whether participation in
these programs has been evenly distributed across the service area, or if participation tends to be
clustered in certain parts of the service area. In order to better understand the spatial distribution of WE
program participation a statistical “hot spot” or participation density analysis was performed for selected
programs and is described in the following sections. The results of this analysis are provided in Figure 3-1
through Figure 3-10. In addition, Table 3-1 through Table 3-10 show the breakdown of participation within
each Village Group!® and the total participation relative to the total number of devices and rebates, as
applicable. The blue shading in the tables is provided as a visual mechanism to compare relative
participation, where darker blue indicates a higher level of participation in a given year or Village Group
area. A discussion of the change in participation levels relative to rebate amounts is provided further
below under Section 3.7.

In order to identify program participation density for WE programs in the IRWD service area, a
geostatistical spatial analysis was performed.’ This analysis identifies participation “hot spots,” which are
areas where a higher density of participation is observed than would be expected by randomly distributed
participation. Similarly, “cold spots,” or areas of lower than expected participation, are identified. High
density participation areas are identified in red on the attached figures and low density participation areas

15 Section 2.3 describes how the 76 IRWD villages were grouped into eight Village Groups.

16 Section 2.3 describes how the 76 villages were grouped into eight Village Groups.

17 The ESRI ArcGIS 10.6 Optimized Hot Spot Analysis tool was used for spatial hot spot analysis of program
participation. The hot spot analysis calculates a Getis Ord GI* statistic for each cell. This statistical z-score evaluates
how the event (in this case, participation in the program) clusters spatially, by looking at the cell in the context of
the neighboring cells. For the purposes of this study, hot and cold spots are identified as cells with a 90% or greater
level of statistical confidence.
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are identified in blue. The size of the cluster analysis hexagonal grid cells is a function of the amount of
participation data included in the analysis; therefore, larger grid cells are shown in the attached figures
for WE programs with lower overall participation. This analysis is sensitive due to several factors, including
the pre-processing of the data to address the irregular parcel/neighborhood shapes, particular
configurations of neighborhoods, and the selection of the analysis grid (i.e., hexagonal or square grid). In
acknowledgement of this, two alternative pre-processing methods were used and are presented in

Appendix B to illustrate this affect. It should be noted that these analyses are intended to be a measure
of relative performance between neighborhoods/areas of the District and between programs.

3.1.1. Outdoor Irrigation Programs for Single-Family Residential Customers

This section includes analysis and comparison of the following three programs:

1. SFR Turf Removal Rebates;
2. SFR WBIC Rebates; and
3. SFR WBICs through One-Stop-Shop Program.

Participation Rate and Temporal Trends

Table 3-1 provides a summary of participation in the SFR Turf Removal program by SFR SPs. Since its start
in 2010, over 1,700 SFR landscapes in the IRWD service area have been converted from turf to a water
efficient landscape through this program during the eight-year implementation period, representing
nearly 3% of residential parcels. As identified in Section 4.2, this amounts to 33 acres of turf area directly
replaced through this program and approximately 119 acres total replaced when accounting for the
multiplier effect identified by IRWD (2016).8 The number of participants peaked in 2015 during the height
of the statewide drought and then gradually decreased. In Fiscal Year (FY) 2018-2019, the program
underwent several modifications, including renaming the program to the “Landscape Transformation
Program” and adjustments to the project requirements. The program name change may have contributed
to the decrease in participation observed during this time, as well as the loss in momentum from the
regional program being suspended, and given that the drought-associated marketing and outreach was
no longer being implemented. The Lake Forest/Foothills and Canyons/OPA Village Groups have the
highest participation rates at 4.8% and 3.5% of SFR SPs, respectively. The Central Village Group, which
generally consists of newer homes and smaller lots (less turf area), had the lowest participation rate at
just 0.43% of SFR SPs.

18 The Multiplier Effect Study suggests that the multiplier effect may be as high as 2.6 (i.e., for every acre of turf
transformed through a regional rebate program, another 2.6 acres is also transformed).
IRWD, 2016. Multiplier Effect Study 2016 Update, Irvine Ranch Water District.
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Table 3-1
Summary of Participation in SFR Turf Removal program

Year Percentage
VillageGroup | ® | @ | 9 | =2 | & | @ | % | 10 | 9 | N | «|Total [ ofRes.
R | R R/ R/ R R R/ R|R|R Meters

A-Westirvine/ | 1| | | 3 | 1 |35 | 62|56 | 15| 4 | 174 1.8%
Tustin Ranch
B - Canyons/
OPA - | -] - - 2] 2] 6 15 12
C - Lake Forest/
Foothills -l 2|86 ]9 (74
D - Central - - - - - - 2 12 7
E - Coast -- -- - -- 2 -- 17 | 42 28
F - Central
Irvine/University | - - 1 3 > 26 | 75 | 54
G - Santa Ana
Heights/UCI i i i i T I -
H - Central
Irvine/ICD s e A I T R

Total -- -- -- 4 20 | 28 | 230

As shown in Table 3-2 the SFR WBIC Rebate program has had more than 1,400 participants during the
11-year implementation period analyzed.? This represents 2.4% of the SFR SPs in the District. The SFR
WBIC Rebate program has shown a high level of participation over the last four years. While participation
increased during the drought, the highest levels of participation have actually been following the drought.
This participation trend may reflect the maturing market and increased awareness and availability of this
relatively new technology. This increased awareness may also be influenced by the WE programs outside
of the rebates, that provide direct installation of WBICs as well. Participation rates between Village Groups
are generally consistent, ranging from 1.5% for the Canyons/OPA and Coast Village Groups to 3.1% for the
Lake Forest/Foothills Village Group. Based on this assessment, SFR customers in the Central Village Group
seem to favor the SFR WBIC Rebate program over the SFR Turf Removal program, while customers in the
Canyons/OPA and Central Irvine/ICD Village Groups tend to favor the SFR Turf Removal program.

1% |n addition to the rebate program, WBICs have been offered to IRWD customers through direct installation
programs, such as one funded through a Proposition 84 grant. WBICs installed through these programs are included
in the saturation analysis described under Section 4.

December 2019 Page 3-5 EKI B80129.00



Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water
Table 3-2
Summary of Participation in WBIC Rebates for SFR SPs Program

Year Percentage
Village Group © o | o - | ~ P < n © ~ © of Res.
o =) = - o g - = - - o Total
<] <] o o =) o o =) =) o =) Meters
~N ~ ~ ~ ~ ~N ~N ~N ~ ~N ~
A - West Irvine/
Tustin Ranch -- 1 5 4 17 | 13 10 29 40
B - Canyons/OPA -- 1 1 1 -- - 1 3 4 5 2 18 1.5%
C- Lake o o ;
Forest/Foothills & 2 £ 12 . 4 - o0 ’
D - Central -- - 2 1 4 4 3 22 21 42 38 2.2%
E - Coast 1 1 -- 4 6 2 8 17 21 26 19 105 1.5%
F-Central 2 4 | - | s | 9| 4a| 1|26 28| 30 | 40 ELE 2.1%
Irvine/University
G - Santa Ana .
Heights/UCl 1 - 1 6 9 6 4 20 14 38 26 125 2.0%
H - Central o
Irvine/ICD 2 4 2 2 20 | 20 11 35 3 0
Total 10 13 | 17 | 35 | 84 | 68 68 0 b 9 S 46 4%

The One-Stop-Shop program funded through a Department of Water Resources (DWR) Water-Energy
Grant was offered to IRWD customers from January 2017 through February 2018. Through this program,
customers were offered a variety of energy- and water-saving devices, including WBICs, HETs, and others,
at no cost. As shown in Table 3-3, in its short history, the One-Stop-Shop program provided WBICs to
about 600 participants, representing approximately 1% of SFR SPs. Participation varied between Village
Groups, with the highest rate of participation in the West Irvine/Tustin Village Group, and very little to no
participation in the Canyons/OPA, Central, and Coast Village Groups. Due to the targeted marketing
efforts, the One-Stop-Shop program appears to have been particularly successful in reaching customers
in the Central Irvine/ICD Village Group, compared to the SFR WBIC Rebate program.

Table 3-3
Summary of SFR Participation in One-Stop-Shop Program, Receiving WBIC
Year
I &3 Percentage of Res.

Village Group § § Total Mefers
A - West Irvine/ Tustin Ranch 81 - 81 0.86%
B - Canyons/OPA - - 0 0%
C - Lake Forest/Foothills -
D - Central 23 -- 23 0.38%
E - Coast 13 | - 13 0.19%
F - Central Irvine/University
G - Santa Ana Heights/UCI

H - Central Irvine/ICD
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Participation Density Analysis

Figures 3-1, 3-2, and 3-3 show the results of the participation density analysis for SFR Turf Removal Rebate,
SFR WBIC Rebates, and WBIC One-Stop-Shop program participants, respectively. Participation rates for
the SFR Turf Removal and WBIC Rebates programs are similar, at approximately 1,700 and
1,500 participants, respectively. However, as shown on the figures, the spatial distribution of these
programs is somewhat different. Participation in the SFR WBIC Rebate Program is more even across the
service area, with some distinct areas of higher participation (Lake Forest/Foothills and Central Irvine/ICD
Village Groups) and lower participation (Canyons/OPA, Coast, and Santa Ana Heights/UCI Village Groups).
While participation in the SFR Turf Removal program has been much more intensely concentrated in the
same general areas. One notable area of difference is in the Portola Springs area, which is a new
development and may not have much turf to be removed, within the Central Village Group, where there
was a high level of participation in the SFR WBIC Rebate program, but very low in the SFR Turf Removal
program.

Although much shorter in duration, the One-Stop-Shop program has had nearly half as many participants
as the SFR WBIC Rebates Program, with approximately 600 participants. The One-Stop-Shop program was
a targeted program, with outreach and marketing aimed at SFR customers with older homes and no prior
participation in WE programs. The spatial distribution of these two programs is similar, although like the
SFR Turf Removal program, the One-Stop-Shop program reflects more discrete areas of high density and
low density participation. The Central Village Group has had a higher level of participation in the WBIC
and in the One-Stop-Shop or Turf Removal program. The northern portion of the Lake Forest/Foothills
Village Group (Foothill Ranch area) has had higher participation in both the WBIC and Turf Removal
rebates than in the One-Stop-Shop program. Targeting of the One-Stop-Shop program was successful,
having been fully allocated and reaching customers in the southwestern portion of the Lake
Forest/Foothill Group (southwestern Lake Forest) and in the Central Irvine/University Village Groups
(Woodbridge and Westpark areas) than the SFR Turf Removal program.

Across all three SFR outdoor irrigation focused programs, there is consistently low density of participation
in portions of the Coast and Santa Ana Heights/UCI Village Groups.
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February 2019.
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3.1.2. Single-Family Residential High Efficiency Toilet Programs

This section includes analysis and comparison of the following 2 programs:

1. SFR HET Rebates; and
2. SFR HETs through One-Stop-Shop Program.

Participation Rate and Temporal Trends

As shown in Table 3-4, the HET Rebate program has been very popular, with over 3,000 participants,
representing 5% of the SFR SPs within the District. No rebates were issued during 2011 or 2012. Although
these rebates have been offered for years, there was a large increase in participation in 2015, at the height
of the drought, representing approximately one-third of participation over the study period. Since 2015,
participation has declined, with the lowest participation yet in 2018. Participation rates vary between
Village Groups, with the highest rates of participation in the Lake Forest/Foothills, Central
Irvine/University, and Central Irvine/ICD Village Groups, and the lowest participation in the Central and
Coast Village Groups. The Central and Coast Village Groups tend to have newer homes, which are not
eligible for participation in HET replacement programs.

Table 3-4
Summary of Participation in SFR HET Rebate Program
Year Percentage
L) -3 o - ~ ) < n © N ) fR
o o - - - - - - - - - o1 Res.
. <3 ] o o o o o o =) =) o | Total

Village Group N N N N N N N N N N N Meters
A- West Irvine/ 17 24 | 28 -- -- 24 | 86 114 37 | 11 4 345 3.7%
Tustin Ranch
B- 2 7 7 - - 3 8 13 5 1 1
Canyons/OPA a7 4.0%
C - Lake 34 86 | 75 -- -- 60 294 71 | 25
Forest/Foothills 6.5%
D - Central 1 1 3 - - 10 17 23 9 4 3 71 1.2%
E - Coast 1 9 11 -- -- 4 24 52 24 6 7 138 2.0%
F - Central 37 88 55 - - 22 87 146 29 9 3
Irvine/University 6.8%
G - Santa Ana 12 34 24 - - 7 46 90 22 11 1
Heights/UC 247 3.9%
H - Central 62 | 113 | 92 -- -- 43 | 160 76 | 21
Irvine/ICD 910 7.4%

Total | 166 | 362 | 295 | -- - | 174 273 | 88 3,094 5.0%

As discussed above, the One-Stop-Shop program was only available from January 2017 through February
2018. As shown in Table 3-5, over 1,200 SFR SPs have participated in this program, representing 2% of SFR
SPs within the District. As with the HET Rebate program, participation between Village Groups is highly
variable, in large part due to the fact that program marketing targeted customers with older homes. As
with the SFR HET Rebate program, the Central Irvine/ICD Village Group has had the highest rate of
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participation with One-Stop-Shop HETs. Compared to the rebate program, relatively lower rates of
participation are observed in the Canyons/OPA, Central, and Coast Village Groups.

Table 3-5
Summary of SFR Participation in One-Stop-Shop Program, Receiving HET

Year

~ P Percentage of
Village Group § § Total Res. Meters
Qa—n\lcvhest Irvine/ Tustin 131 4 135 1.4%
B - Canyons/OPA 3 - 0.3%
C - Lake Forest/Foothills 266 2.0%
D - Central 29 1 0.5%
E - Coast 40 -- 0.6%
F - Central Irvine/University 149 2 2.1%
G - Santa Ana Heights/UCI 2 124 2.0%
H - Central Irvine/ICD 481 487
Total JREWYE 1,238

Participation Density Analysis

Figures 3-4 and 3-5 show the results of the participation density analysis for SFR HET Rebate and One-
Stop-Shop HET program participants, respectively. Overall, there has been nearly three times as many
participants in the HET Rebate program (approximately 3,000 participants) as there has been in the much
shorter duration One-Stop-Shop program (approximately 1,200 participants). The highest levels of
participation in both programs are generally consistent with the oldest areas of the District, as would be
expected. Areas of high density participation in the One-Stop-Shop program are somewhat more
discretely clustered than those in the SFR HET Rebate program. Both the Santa Ana Heights area of Village
Group G and the Orange Park Acres areas of Village Group B have high portions of older (pre-1992) homes,
but have had low levels of participation in both programs.

3.1.3. Single-Family Residential High Efficiency Clothes Washer Rebate Program
This section includes analysis of the SFR HECW Rebate program.

Participation Rate and Temporal Trends

As shown in Table 3-6 and Figure 3-6, the SFR HECW Rebate program has been very successful, with nearly
20% of total SFR SPs within the District having participated (i.e., the highest participation rate of any WE
program). Overall participation increased through 2010 and then has been gradually decreasing since.
Over time, the number of washer models on the market that meet the rebate eligibility criteria has varied.
Rebate eligibility is based on washers meeting a minimum efficiency (i.e., water factor (WF)? value) and
the minimum qualifying efficiency has been increased over the course of the program. As fewer eligible
washers are available, this may also play a factor in the observed participation rate decline. Given that

20 WF is measured as the number of gallons of water used to wash one cubic foot of laundry.
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participation in this program can include purchase of new machines, rather than replacement of devices,
some of the participation in this program may be driven by new development. Apart from Village Group
B, rates of participation appear to be very consistent between Village Groups. Participation by the

Canyons/OPA Village Group SFR customers, however, has been less than half that observed in the other
areas.

Table 3-6
Summary of Participation in SFR HECW Rebate Program
Year Percentage
(=) (<)) o (] (o] o < wn o ~N o0 of Res.
Village Group S 8 s s s s s s S | 8| 3 | Total
N ~ ~N ~ ~N N ~N ~N ~ ~N ~N Meters

A-Westinine/ | 44, | 157 BEFRS 261 147 | 164 | 168 @ 82 _
Tustin Ranch
B- o,
Canyons/OPA 3 14 17 15 9 9 9 7 5 8 4 100 8.4%
C - Lake
Forest/Foothills 130 187 329 187 | 172 | 91 18%
D - Central 32 36 148 113 91 166 182 115 93 89 85 1,150 19%
E - Coast 64 96 167 146 141 89 104 92 86 67 34 1,086 16%
F-Central 1 o0 1408 | 196 | 168 | 162 | 137 | 124 | 119 | 95 | 83 | 43 | 1,312 19%
Irvine/University
G - Santa Ana 52 |121| 151 | 126 | 127 | 68 | 106 | 87 | 93 | 47 | 43 | 1,021 16%
Heights/UCI
H - Central
Irvine/ICD 170 160 | 157 | 67

Total | 632 | 990 BBy oy 57 (o) BRE (e 1) 1,051 | 883 | 794 | 460 [kWEY:} 19%

Participation Density Analysis

Table 3-6 shows the results of the participation density analysis for the SFR HECW Rebate program. There
have been very high levels of participation in this program, with over 11,000 participants across the
District and representing nearly 20% of SFR SPs. However, despite this high level of participation, there
are still clear spatial density trends observed. The overall density distribution is similar to that of the SFR
HET Rebate program, with the highest density of participation generally corresponding to the oldest and
highest density residential areas of the District. However, between the HET and HECW Rebate programs,
the higher levels of participation are observed in the SFR HECW Rebate program in the West Irvine/Tustin
Ranch and Central Village Groups, including the Stonegate, Portola Springs, Woodbury, and Heritage
Fields areas. The homes in these areas are very new, generally constructed since 2000. The homes in the
Baker Ranch area of the Lake Forest/Foothills Village Group are also very new (generally constructed since
2014) but show a low level of participation density. The Portola Hills area of the Lake Forest/Foothills
Village Group is dominated by homes constructed in the 1980s to 1990s but shows a low level of
participation in the SFR HECW Rebate program. These results suggest that new construction is a strong
driver of participation in this program, rather than merely replacement of existing appliances.

As with the other programs evaluated herein, there is consistently low density of participation in the SFR
HECW program in the Canyons/OPA, Coast, and Santa Ana Heights/UCI Village Groups.
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3.1.4. Qutdoor Irrigation Programs for Landscape Irrigation, Commercial, Industrial, and
Institutional Service Points

This section includes analysis and comparison of the following three programs:

1. WBIC Rebates for Large Landscape SPs;
2. Turf Removal Rebates for Landscape Irrigation SPs; and
3. Turf Removal Rebates for ClI SPs.

Participation Rate and Temporal Trends

Tables 3-7a and 3-7b show participation in the Cll WBIC Rebates program by potable and non-potable
large landscape SPs, respectively. While this program is primarily aimed at SPs with dedicated landscape
irrigation meters, it is also open to SFR SPs with very large landscapes. Of the 692 total participants in the
program, 21 have been SFR SPs. The program participation percentages shown represent the rate of
participation relative to the total number of potable and non-potable landscape irrigation SPs.
Participation rates in this program have not been particularly consistent over time. A peak in participation
occurred in 2014, in the middle of the drought, followed by decreases and increases in subsequent years.
Overall, 4.2% of potable landscape irrigation SPs and 10% of non-potable landscape irrigation SPs have
participated in this program. The Coast Village Group has had by far the highest participation rate, at 59%
of potable and 23% of non-potable landscape irrigation SPs. To date, no landscape irrigation SPs in the
Canyons/OPA Village Group have received a WBIC rebate through this program; however, IRWD did
implement a separate non-rebate WBIC program in OPA, which is not reflected here.

Table 3-7a
Summary of Participation in WBIC Rebates for Potable Water Large Landscape SPs Program
Year Percentage
Total - Total - of Landscape
R g9 2N LT w9 N R Including Landscape Irrigation

VilageGroup | Q ([ 1 2/ /18/2/1218/23/2|°8 SFR SPs | Irrigation SP SPs
A - West Irvine/
Tustin Ranch i e e e O R
B - Canyons/OPA | - | 1 1(-11 1 |-]11]-1|1 1
C- Lake
Forest/Foothills Sl e ||
D - Central T e e T T B e I I IR e
F-Central | ||| -l6ls|1]1 13 6 2.9%
Irvine/University
G - Santa Ana o
Heights/UCI - - -3 21 |2]-]|- 8 8 2.1%
H - Central o
Irvine/ICD B ™ =t . W I A T I O O T e 6 a4 2.7%

Total| 0 1 1 0| 4 |13 m 16 | 8 6 104 78 4.2%
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Table 3-7b
Summary of Participation in WBIC Rebates for Non-Potable Water Large Landscape SPs Program

Year Percentage
-
Village Group % % % § g % % g é g g Total I‘:‘:‘i::i(:)s: aS'I:'es
éa—n\ivhest Irvine/ Tustin S U N I 71121 21alo9 1 36 4.1%
B - Canyons/OPA e e T B I I e I N I 0 0%
C - Lake Forest/Foothills - - -] -] 2 2 2 1 1| -] - 8 1.0%
D - Central - === -] - [59] 4| -] -|- 63 8.0%
E - Coast 1|2 |- |- |12 |14 |30 |27 |65 46 [EEEL] 23%
::rviiz;tlr:ilversity A A A >0 7.9%
G - Santa Ana Heights/UCI | - | - | - | -- 2 8 - | —-124| 1 1 36 6.3%
H - Central Irvine/ICD - - - - - - |15 |11 | 10 | -- 1 37 8.8%
Total 1 | 2 | 0 | O |17 | 39 E 53 184 n 588 10%

Table 3-8a and Table 3-8b show participation in the Cll Turf Removal program by potable and non-potable
landscape irrigation SPs, respectively. Despite the program being targeted at potable irrigation accounts,
overall total participation is split evenly between potable and non-potable SPs. This amounts to
approximately 3% of all potable landscape irrigation SPs having participated in this program, and only 1%
of non-potable landscape irrigation SPs having participated. As identified in Section 5.3.3, this amounts to
approximately 59 acres of turf area replaced for landscape irrigation accounts through this program.
Participation in this program peaked in 2015 at the height of the drought, with very low levels of
participation before and after. The highest proportion of participation by potable SPs has been in West
Irvine/Tustin Ranch and Coast Village Groups and by non-potable SPs in the Lake Forest/Foothills Village
Group.
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Table 3-8a
Summary of Participation in Turf Removal for Potable Water Landscape Irrigation SPs Program

Year
i = = o S ot © ~ © Percentage of
Village Grou = o o o o = o -
& P S Q 2 2 < < S S | Total Potable SPs
A - West Irvine/ o
Tustin Ranch - - - 2 n - - 1 12 19%
B - Canyons/OPA - - -- -- - - - - - 0%
C- Lake .
Forest/Foothills - . - 1 5 . - - 6 0.6%
D - Central -- - - - - - - - - 0%
E - Coast - - -- 2 3 - - 1
F -.Centra.l . _ _ B 4 ; 3 } __
Irvine/University
G - Santa Ana
Heights/UCI - - |1 1 : 1| - | -
H - Central .
Irvine/ICD - - - -- 1 - 1
Total| O 0 1 10 44 2 0 3

Table 3-8b
Summary of Participation in Turf Removal for Non-Potable Water Landscape Irrigation SPs Program
Year Percentage of
Village Group g‘ g g E g g g g . Non-Potable
I I N « I I ~ ~ otal SPs
A - West Irvine/ Tustin -- - - - 1 - - - 1 0.1%
Ranch
B - Canyons/OPA -- -- - - -- -- -- -- - n/a
C - Lake Forest/Foothills 1 1 1 2 ﬂ 5 4 1
D - Central -- -- -- -- -- -- -- - - 0%
E - Coast -- - -- -- -- -- -- -- - 0%
pre e e e e e e e N
G - Santa Ana Heights/UCI -- -- 2 3 3 1 - 1
H - Central Irvine/ICD -- -- 1 1 4 -- -- -
Total 1 2 4 6 H 7 4 2

Table 3-9 shows the participation in the Turf Removal program by Cll SPs. Overall, there has been
moderate participation in this program by Cll SPs to date, representing approximately 3% of SPs with
mixed-use meters (i.e., both indoor and outdoor water use on the same meter). As identified in Section
5.3.3, this amounts to approximately 10 acres of turf area replaced through this program. As with
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participation by large landscape SPs described above, participation in this program peaked in 2015 at the

height of the drought, with low levels of participation before and after.

Table 3-9
Summary of Participation in Turf Removal Rebates for Cll Program

Year Percentage
of Cll SPs
Village Group o < n © ~ 0 (Mixed Use
S S S S S S Total Meters)
N N N N N N
A - West Irvine/ Tustin Ranch - - - - - - 0 0%
B - Canyons/OPA - - - - - - 0 0%
C - Lake Forest/Foothills -- -- 3 1 -- -- 4 3.2%
D - Central - - - -- - - 0 0%
E - Coast - - - -- -- - 0 0%
F - Central Irvine/ University - - - -- -- - 0 0%
G - Santa Ana Heights/UCI 3 1 12 3 1 1
H - Central Irvine/ICD - 1 “ - 1 -
Total 3 2 19 4 2 1

Participation Density Analysis

Figures 3-7, 3-8, and 3-9 show the results of the participation density analysis for the Cll WBIC Rebate and
Turf Removal programs for large landscape SPs and the Turf Removal program for Cll SPs, respectively.
Overall District-wide participation in these programs ranged from 30 participants in the Turf Removal
program for Cll SPs, 120 participants in the Turf Removal program for large landscape SPs, and nearly 700
participants in the Cll WBIC Rebate program for large landscape SPs, which includes potable and non-
potable dedicated irrigation SPs, as well as 21 SFR SPs with large landscapes. The relatively low level of
participation in the two Turf Removal programs is reflected by the large grid cell size in their respective
figures. The participation density analysis is more robust for the Cll WBIC Rebate program and identifies
two large areas of high participation in the Coast Village Group and the Central and Central Irvine/ICD
Village Groups, centered on the Woodbury area. Overall program saturation in these programs are
discussed in Section 4.

3.1.5. Commercial, Industrial, and Institutional Indoor Device Rebate Programs

This section includes analysis of the Cll Indoor Device Rebate program.

Participation Rate and Temporal Trends

Table 3-10 shows by CII SPs in the Cll Indoor Device Rebate program, inclusive of all indoor devices offered
to Cll customers. Devices received by District customers include HETs, urinals, HECWSs, cooling tower
controllers, and plumbing control valves. It should be noted that participation by the University of
California at Irvine campus is excluded from the summary below and the comparison to total Cll SPs, and
that the number of Cll SPs is highly variable between Village Groups. As with the Turf Removal program
participation by Cll and landscape irrigation SPs described above, participation in the Cll Indoor Device
Rebate program peaked in 2015 at the height of the drought, with very low levels of participation before
and after. Overall, less than 1% of Cll SPs have received rebates for indoor devices.
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Table 3-10
Summary of Participation in Cll Indoor Device Rebate Program

Year
. — ~ () < n ©o N ) Percentage
Village Group = = = b= b= b=, =] g Total e
I S S S S S S N ota o S
A - West Irvine/ .
TUStin RanCh - - - - - - - 5
B - Canyons/OPA - - -- -- -- -- - - - 0%

C - Lake :
Forest/Foothills - - 1 1 3 1 - - 10 0.41%

D - Central - - -- - - -- - - -- 0%

E - Coast -- -- - -- -- -- -- -- - 0%

F- _Cent_ral Irvine/ B B _ 1 _ _ 1 _ 2 0.45%

University

G - Santa Ana

Heights/UC 1 - 3 3 1 1 -- 14 0.74%

H - Central o

Irvine/ICD . - N B N B B 1 0.17%
Total 2 4 4 5 2 2 -- -' 0.5%

Participation Density Analysis

Figure 3-10 shows the results of the participation density analysis for the Cll Indoor Device Rebate
program. There has been relatively little participation in this program, which is reflected in the large grid
cell size of the participation density analysis. Due to the small amount of participation to date, little
information can be gleaned from the participation density analysis; however, it indicates that there are
opportunities for growth and increased participation in the program.

3.2. Building Stock Characteristics

Certain characteristics related to building age can influence, or at least be correlated with, water use. In
general, older homes and businesses tend to have higher water using fixtures that were installed prior to
passage of key changes to the Federal and California Plumbing, Energy, and Building Codes; these SPs
present an opportunity for increasing water efficiency. Homes and business with larger landscaped areas
tend to use more water than those with smaller landscaped areas. Similarly, larger homes may have more
occupants and, therefore, more water use.

3.2.1. Customer Sector and Village Group

In order to assess the distribution of housing stock and other key water use characteristics, service area-
wide data were evaluated based on Orange County Assessor parcel data and IRWD customer account
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records. These data included lot and building sizes, landscape area,?! and building construction date.
These data are summarized in Table 3-11 by Village Group and on a service area-wide basis for SFR, multi-

family residential (MFR), landscape irrigation, and Cll SPs, and building construction date is shown on
Figure 3-11.

Single-Family Residential

Across the IRWD service area, the median construction date for SFR homes is 1993, with nearly half of the
building stock having been constructed after the implementation of the Energy Policy Act of 1992, which
was the first of several pieces of legislation to mandate minimum water efficiency standards for selected
devices. Approximately one third of the SFR homes were built between 1961 and 1980, and nearly one
third were built after 2000. As shown in the chart in Table 3-11, the distribution of housing stock varies
widely between Village Groups, with median construction dates ranging from 1964 to 2013. The oldest
areas of the District include the Canyons/OPA, Central Irvine/University, and Central Irvine/ICD Village
Groups, and the newest areas include the West Irvine/Tustin, Central, and Coast Village Groups.

Across the IRWD service area, the median lot size is approximately 5,600 square feet (sq ft) and the
median home size (interior) is approximately 2,200 sq ft. Median lot size is generally consistent among
Village Groups, with the notable exceptions of the Canyons/OPA Village Group (northern canyon area of
the District) and the Coast Village Group (southern coastal area of the District) with median lot sizes of
approximately 20,000 sq ft and 11,000 sq ft, respectively. Based on the available billing system landscape
area data, the Canyons/OPA and Lake Forest/Foothills Village Groups tend to have larger irrigated
landscape areas at approximately 5,700 sq ft and 2,200 sq ft, respectively. The median interior home size
is similarly consistent across Village Groups, with a tendency for larger homes in the West Irvine/Tustin,
Central, and Coast Village Groups (corresponding with the areas of newer homes), and smaller homes in
the Canyons/OPA Village Group (the area with the oldest homes).

Multi-Family Residential

Across the IRWD service area, the median construction date for MFR homes is 1989, with over half of the
building stock having been constructed prior to the implementation of any water efficiency legislation.
The distribution of MFR housing stock varies between Village Groups, although less widely than with SFR
housing stock; median MFR construction dates range from 1980 to 2014 between Village Groups.

Landscape Irrigation

Table 3-11 shows a summary of lot size and landscaped area for potable and non-potable landscape
irrigation SPs, based on landscape area identified in the billing system data, which includes both measured
landscape values and, where measured values are not available, default values for purposes of
establishing a water budget. Lot size varies among landscape irrigation SPs. Based on available parcel data,
landscape irrigation SPs supplied by potable water have a median lot size of approximately 2 acres across
the District, and a range of median lot sizes from 0.2 acres to 5 acres among Village Groups. The actual

21 Landscape area is based on customer billing data. For billing purposes, landscape area is assumed for service points
where exact landscape area measurements are not available. These assumptions are reflected in the SFR and MFR
landscape area medians summarized in Tables 3-11 and 3-12.
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Table 3-11

Distribution of Building Stock by Village Group

Irvine Ranch Water District

Single-Family Residential SPs Multi-Family Residential SPs
Median Year Median Median Lot Median Year of Construction Median Year Median Median Lot Median Year of Construction
Village Group Built Interior Size size (sq ft) Landscape 1960 or 1961 - 1981 — 1991 - 2001 - Built Interior Size size (ac) Landscape 1960 or 1961 — 1981 - 1991 - 2001 -
(sq ft) Area (sq ft) [ Before 1980 1990 2000 2019 (sq ft) Area (sq ft) [ Before 1980 1990 2000 2019
A - West Irvine/Tustin Ranch 2001 2,470 5,269 1,300 0% 0% 5.5% 42% 52% 2000 1,482 6.2 435 0% 0% 31% 24% 45%
B - Canyons/OPA 1964 1,682 20,423 5,738 46% 19% 7.3% 20% 8.5% na na na na na na na na na
C - Lake Forest/Foothills 1985 2,130 5,616 2,159 0.02% 46% 19% 23% 13% 1987 1,060 6.7 435 0% 17% 54% 18% 11%
D - Central 2013 2,459 6,900 1,300 0% 0% 0% 0% 100% 2014 1,719 3.5 435 0% 0% 0% 0% 100%
E - Coast 2002 3,023 11,063 1,300 0% 0% 0% 43% 57% 2002 1,533 7.8 435 0% 0% 0% 41% 59%
F - Central Irvine/University 1977 2,093 5,500 1,300 0% 76% 15% 5.6% 3.7% 1980 1,498 7.3 435 0% 50% 47% 2.4% 0.08%
G - Santa Ana Heights/UCI 1994 2,105 5,000 1,300 13% 10% 24% 25% 28% 1989 1,580 6.5 435 1.5% 7.0% 50% 15% 27%
H - Central Irvine/ICD 1977 2,092 5,200 1,300 0% 69% 10% 15% 5.8% 1985 1,336 6.6 435 0% 38% 47% 12% 3.0%
IRWD 1993 2,239 5,562 1,300 2% 33% 11% 22% 31% 1989 1,435 6.5 435 0% 19% 37% 13% 31%
Potable Landscape Irrigation SPs Non-Potable Landscape Irrigation SPs
Median Year Median Median Lot Median UL @l Gl el Median Year Median Median Lot Median LR e e el
Village Group Built Interior Size size (ac) Landscape 1960 or 1961 — 1981 — 1991 — 2001 — Built Interior Size size (ac) Landscape 1960 or 1961 - 1981 - 1991 - 2001 -
(sq ft) Area (ac) Before 1980 1990 2000 2019 (sq ft) Area (ac) Before 1980 1990 2000 2019
A - West Irvine/Tustin Ranch na na 0.59 0.12 na na na na na na na 7.5 0.9 na na na na na
B - Canyons/OPA na na na 0.085 na na na na na na na na na na na na na na
C - Lake Forest/Foothills na na 1.9 0.68 na na na na na na na 2.8 1.0 na na na na na
D - Central na na 0.17 0.61 na na na na na na na 12 1.0 na na na na na
E - Coast na na 4.9 2.2 na na na na na na na 0.56 0.73 na na na na na
F - Central Irvine/University na na 2.0 0.52 na na na na na na na 2.2 1.3 na na na na na
G - Santa Ana Heights/UCI na na 2.3 0.26 na na na na na na na 5.0 0.99 na na na na na
H - Central Irvine/ICD na na 2.4 0.24 na na na na na na na 4.6 1.0 na na na na na
IRWD na na 2.0 0.50 na na na na na na na 1.2 0.99 na na na na na
CII SPs
Medi Medi i
- Median Year ej |ar3 Median Lot ccian Year of Construction
Village Group Built Interior Size size (ac) Landscape 1960 or 1961 — 1981 — 1991 - 2001 -
(sq ft) Area (ac) Before 1980 1990 2000 2019
A - West Irvine/Tustin Ranch 2001 na 3.2 0.12 0% 0% 17% 31% 51%
B - Canyons/OPA 2000 1,705 1.6 1.7 14% 17% 2.9% 63% 2.9%
C - Lake Forest/Foothills 1995 17,257 2.3 0.14 0.12% 7.9% 40% 15% 37%
D - Central 2012 957 12 0.44 0% 2.4% 0% 0.8% 97%
E - Coast 2004 na 3.1 0.17 0% 0.25% 0.76% 21% 78%
F - Central Irvine/University 1982 55,036 4.6 0.085 0% 45% 38% 10% 7.0%
G - Santa Ana Heights/UCI 1981 17,850 1.6 0.20 2.2% 47% 18% 12% 21%
H - Central Irvine/ICD 1980 17,770 1.9 0.28 0% 54% 18% 7.2% 21%
IRWD 1990 17,853 2.3 0.20 0.77% 24% 25% 15% 35%
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Table 3-11
Distribution of Building Stock by Village Group
Irvine Ranch Water District

Single-family Residential SPs - Year of Building Construction Multi-family Residential SPs - Year of Building Construction
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Table 3-11
Distribution of Building Stock by Village Group
Irvine Ranch Water District

Abbreviations:
ac =acre SFR = single-family residential

Cll = commercial, industrial, institutional SPs = Service Points

IRWD = Irvine Ranch Water District sq ft = square feet

Notes:
a) SPs included in this assessment are limited to those for which relevant parcel data or customer billing landscape area are available.

b) Landscape area is based on customer billing data. For billing purposes, landscape area is assumed for service points where landscape area measurements are not available. These assumptions are reflected in the SFR landscape area
medians.

EKI Environment & Water, Inc.
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landscape area tends to be smaller, with a median of 0.5 acres District-wide, ranging from almost 0.1 acres
to 2.2 acres by Village Group.

The lot size for irrigation accounts supplied by non-potable water tends to be smaller, but the landscaped
area tends to be larger. Across the District, the median lot size is 1.2 acres, with Village Group medians
ranging from 0.6 acres to 7.5 acres. However, the actual landscape area for these SPs is much more
consistent, with a District-wide median of 1 acre and variation between Village Groups ranging from just
0.7 acres to 1.3 acres.

Commercial, Industrial, and Institutional

The median construction date for Cll SPs is 1990, and median construction dates range between the
Village Groups from 1980 to 2012. At least 80% of the properties in the West Irvine/Tustin, Central, and
Coast Village Groups were built after 1990. The Central Irvine/University, Santa Ana Heights/UCI, and
Central Irvine/ICD Village Groups contain older Cll properties, with more than 60% of the properties built
before 1990.

Similar to the Landscape Irrigation SPs, the properties for the Cll SPs also have a wide range of median
interior size, median lot size, and landscape area. The Central Village Group has the largest median lot size
and yet smallest median interior size among all the Village Groups. The Central Irvine/University Village
Group has the largest median interior size. The median landscape area (based on billing data landscape
area) for all Cll SPs in the District is 8,700 sq ft; however, the Canyons/OPA and Central Village Groups
tend to have larger Cll landscape areas, with medians of 75,000 sq ft and 19,000 sq ft, respectively.

3.2.2. WE Program Participants

Single-Family Residential

Table 3-12 shows the building stock characteristics of WE program participants. The distribution of
building ages for SFR program participants is generally skewed much older than that of the overall building
stock in the District. The overall median home construction date for SFR SPs in the IRWD service area is
1993, but the median home construction date for SFR participants in the HET One-Stop-Shop, HET Rebate,
Turf Removal, and WBIC One-Stop-Shop Programs is 1986 or earlier. Based on this, it appears that the SFR
HET One-Stop-Shop, HET Rebate, Turf Removal, and WBIC One-Stop-Shop Programs have been
successfully reaching those customers with older homes and the least water-efficient devices.

Participants in the SFR HECW Rebate and SFR WBIC Rebate programs tend to have newer homes, with
median construction dates of 1994 and 1992, respectively, which indicates that program participation
rates are generally consistent with that of the overall District building stock. Participants receiving a WBIC
through the One-Stop-Shop tended to have much older homes (median 1986) than those participating in
the WBIC Rebate program (median 1992). This suggests that the targeted marketing and outreach for the
One-Stop-Shop program was effective at reaching more customers with older homes than would likely
have installed one through the rebate program alone. By contrast, the distribution of participant home
age for the HET Rebate program and the no-cost HETs through the One-Stop-Shop program are essentially
the same.
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Building Stock Characteristics by Program Participants
Irvine Ranch Water District

Table 3-12

Median Median Median Lot Median Year of Construction
Water Efficiency Program (a) S~ Year Built Interior Size Size Landscape Unknown 1960 or | 1961 - 1981 - | 1991 - 2001 -
(sq ft) Area Before 1980 1990 2000 2019
SFR Turf Removal Residential - Single Family 1983 2,272 5,850sqft | 1,959sqft | 0.24% 2.3% 46% 16% 26% 10%
SFR WBIC Rebates Residential - Single Family 1992 2,355 5,525 sq ft | 1,300 sq ft 0.48% 0.82% 34% 12% 27% 25%
SFR One-Stop-Shop WBICs Residential - Single Family 1986 2,254 5,400 sq ft | 1,300 sq ft 0% 0.16% 43% 16% 30% 11%
SFR HET Rebates Residential - Single Family 1981 2,152 5,390sqft | 1,300sqft | 0.16% 1.4% 48% 18% 25% 8.1%
SFR One-Stop-Shop HETs Residential - Single Family 1981 2,129 5,275 sq ft | 1,300 sq ft 0% 0.24% 50% 16% 24% 10%
SFR HECW Rebates Residential - Single Family 1994 2,233 5,489 sq ft | 1,300 sq ft 0.74% 0.98% 32% 12% 26% 28%
Turf Removal for Landscape Irrigation SPs, Potable Landscape Irrig., Potable na na 4.7 ac 0.73 ac na na na na na na
Turf Removal for Landscape Irrigation SPs. Non-Potable Landscape Irrig., Non-Potable na na 0.58 ac 1.0ac na na na na na na
WBIC Rebates for Large Landscape SPs, Potable SFR & Landscape Irrig., Potable na na 0.58 ac 0.64 ac na na na na na na
WBIC Rebates for Large Landscape SPs, Non-Potable Landscape Irrg., Non-Potable na na 3.0ac 1.6 ac na na na na na na
ClI Turf Removal Cll 1979 31,115 2.4 ac 0.32 ac 19% 0% 69% 9.4% 3.1% 0%
All Cll Indoor Device Rebates Cll 1979 25,200 5.4 ac 0.20 ac 42% 3.2% 19% 16% 6.5% 13%

WE Program Participants - Year of Building Construction

0.0%
SFR Turf Removal SFR WBIC Rebates SFR One-Stop-Shop SFR HET Rebates SFR One-Stop-Shop
WBICs HETs
W 1960 or Before | 1961 -1980 W 1981 -1990 W 1991 -2000
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Table 3-12
Building Stock Characteristics by Program Participants
Irvine Ranch Water District

Abbreviations:

ac = acre SFR = single-family residential

Cll = commercial, industrial, and institutional SPs = service Points

HECW = high efficiency clothes washer sq ft = square feet

HET = high efficiency toilet WBIC = weather-Based Irrigation Controller
Notes:

a) Program participant SPs included in this assessment are limited to those for which relevant parcel data are available.

b) Landscape area is based on customer billing data. For billing purposes, landscape area is assumed for service points where landscape area measurements are not available. These assumptions
are reflected in the SFR landscape area medians.

EKI Environment & Water, Inc.
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The interior and lot sizes for the SFR program participants are very consistent with that of the IRWD service

area and between programs, indicating that these factors are not primary drivers influencing program
participation.

Landscape Irrigation

As shown in Table 3-12, the median landscape area for potable landscape irrigation SPs participating in
the Turf Removal and WBIC Rebate programs are approximately 4.7 acres and 0.58 acres, respectively.
For non-potable SPs participating in these programs, the median landscape areas are approximately 0.58
acres and 3.0 acres, respectively. The median landscape area for potable and non-potable landscape
irrigation SPs in the District is approximately 0.5 acres and 1 acre, respectively. Based on this, landscape
irrigation SPs served by potable water that participate in the Turf Removal program and to a lesser extent
the WBIC Rebate program tend to be those that have larger than typical landscape areas. For non-potable
landscape irrigation SPs, larger than typical landscape areas are likely to participate in the WBIC Rebate
program, but a similar effect is not apparent with the Turf Removal program. It should be noted that
recycled water SPs have not always been eligible for the Turf Removal program.

Commiercial, Industrial, and Institutional

As shown in Table 3-12, the median landscape area for Cll accounts participating in the Turf Removal
program was 0.32 acres, nearly twice the overall median for the District. The median lot size for these
participants is approximately 2.4 acres, indicating that on whole, the landscape represents a small portion
of these Cll properties. The median construction year for Cll Indoor Device Rebate participants was 1979,
substantially older than the overall District median of 1990. This indicates that this program is successful
at reaching the older Cll SPs in the District.

3.3. Demographic Characteristics of Residential Water Efficiency Program Participation

Residential WE programs are generally open to all residents in the IRWD service area. Although the
programs are available to all residents, those with certain demographic characteristics can tend to
participate at higher rates than others in some WE programs. The analyses described in the following
sections were performed for ten selected programs in order to better understand trends in customer
demographics among residential WE program participants in the IRWD service area — specifically, income
and whether the home occupants rent or own the property.

3.3.1. Methodology

Household income data were based on the estimated 2016 median household income by Census Block
Group (Census, 2019).%2 The estimated 2016 median household income by Census Block Group was
compared to the Income Limits for the Santa Ana-Anaheim-Irvine, California (CA) Housing and Urban
Development (HUD) Metro Fair Market Rents (FMR) Area for a 3-person household in FY 2016 (HUD, 2016).
These income levels are defined as follows: low income (<$70,200/year), moderate income ($72,001-
$85,000), high income ($85,001-$128,000), and very high income (>$128,001). For these purposes, very

22 Census Block Group is the smallest geographical unit for which the United States Census Bureau publishes income
data.
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high income is considered to be greater than 1.5 times the area’s median income.?® The following sections
discuss the breakdown of program participation in residential programs by income classification. Given
that these classifications reflect the median of all households in a given Census Block Group, this reflects

the predominant income for that area but does not mean that every participant or household in that area
falls within the same income group.

Rentership status was based on 2016 Census estimates of the population within a Census Block Group
that live in a renter-occupied home versus an owner-occupied home (Census, 2019). Rentership is thus
presented as the proportion of the population within a Census Block Group that lives in a renter-occupied
home. Thus, a Census Block Group with a rentership of less than 25% indicates that the area consists
primarily of owner-occupied homes, while a rentership population of greater than 75% indicates that the
area is predominantly made up of those who rent their homes.

3.3.2. Household Income Trends

Figure 3-12 shows the distribution of median household income by Census Block Group across the IRWD
service area and Table 3-13a shows the distribution of SFR WE program participants by income level.
Nearly 90% of SFR SPs in the District are located in predominantly high income or very high income
neighborhoods. The first chart in Table 3-13a shows the percentage of participants in each program that
live in areas of each income level grouping. In every WE program, between 89% and 93% of participants
live in high income and very high income areas, which is generally consistent with the overall population
of SFR SPs.

The second chart on Table 3-13a shows participation rates controlled for the number of parcels within
the IRWD service area within each income group. When the relative proportion of number of parcels
within each income group is controlled for, all the WE programs show a clear trend that households in
very high income areas are more likely to participate than those in high income level. This difference
appears to be relatively substantial, with households in very high income areas up to 12% more likely to
participate and those in high income areas up to 9% less likely. SFR SPs in low and moderate income areas
participate at slightly lower rates, from 1% to 3%, but the largest discrepancies are found with households
in the high and very high income areas. This discrepancy is most pronounced in the Turf Removal and the
One-Stop-Shop WBIC programs, while the participation rate in the SFR HECW Rebate program is the most
consistent with the income composition of the District. SFR SPs in very high income areas have a higher
level of participation receiving WBICs through the One-Stop-Shop program than compared to the WBIC
Rebate program. When comparing HETs received though rebates versus the One-Stop-Shop program, the
income effect is less pronounced (as would be expected given that the One-Stop-Shop program is no-cost),
with a higher rate of very high income area participation in the rebate program.

Tables 3-13b through 3-13g show a breakdown of each SFR WE program by income and by Village Group,
including total participation and relative percent difference in participation compared to the income
composition of each Village Group. In general, the biggest disparities in participation by income is seen in

23 |t was initially proposed in the first technical memorandum that very high income classification would be identified
as two times the median income. However, using a factor of 1.5 times the median results in a more even distribution
of service points among the classifications and was used in all subsequent analyses.
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Table 3-13a
SFR Program Participation by Median Household Income
Irvine Ranch Water District

Percentage of Participating SFR SPs (b)
Median Household Income (a) Percentage of SFR One- SFR One-
SFR SPs SFR Turf SFR WBIC | Stop-Shop SFR HET Stop-Shop | SFR HECW
(District-Wide)| Removal Rebates WBICs Rebates HETs Rebates
Low Income <$70,200 3.2% 3.8% 2.3% 2.3% 3.6% 3.2% 2.8%
Moderate Income $72,001-$85,000 7.9% 5.4% 6.4% 4.7% 6.6% 4.7% 7.7%
High Income $85,001-$128,000 54% 44% 51% 48% 49% 52% 53%
Very High Income >$128,000 35% 47% 40% 45% 41% 40% 37%
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Table 3-13a
SFR Program Participation by Median Household Income
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Income Group (c)
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SFR Turf Removal SFR WBIC Rebates SFR One-Stop-Shop SFR HET Rebates SFR One-Stop-Shop SFR HECW Rebates
WBICs HETs

Low Income  H Moderate Income B HighIncome mVery High Income

Abbreviations:

FY = fiscal year SFR = single-family residential
HECW = high efficiency clothes washer SPs = service Points
HET = high efficiency toilet WBIC = weather-based irrigation controller

HUD = United States Department of Housing and Urban Development

Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by income group minus the overall percentage of SFR service points
by income group within the service area.

EKI Environment & Water, Inc.
EKI B80129.00 20f3 December 2019



Table 3-13a
SFR Program Participation by Median Household Income
Irvine Ranch Water District

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-13b
Turf Removal SFR Participation by Median Household Income
Irvine Ranch Water District

Percentage of Participating SFR SPs (b)
Median Household Income (a)

Village Village Village Village Village Village Village Village

Group A Group B Group C Group D | Group E Group F Group G Group H
Low Income <$70,200 3.1% 0% 5.3% 0% 0% 1.6% 13% 1.3%
Moderate Income $72,001-$85,000 4.9% 10% 4.5% 31% 0% 2.7% 15% 4.4%
High Income $85,001-$128,000 36% 51% 41% 69% 38% 65% 40% 45%
Very High Income >$128,000 56% 38% 49% 0% 62% 31% 32% 49%
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Table 3-13b
Turf Removal SFR Participation by Median Household Income
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Income Group (c)
80%
60%
40%

20% I I

0% . | B —_— — . m -m | R
-20% I
-40%

-60%

-80%
Village Group A Village Group B Village Group C  Village Group D  Village Group E  Village Group F  Village Group G  Village Group H

Low Income  ® Moderate Income B High Income M Very High Income

Abbreviations:
FY = fiscal year SFR = single-family residential
HUD = United States Department of Housing and Urban Development SPs = service Points
FMR = fair market rents

Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by income group minus the overall percentage of SFR service points
by income group within each village group detailed on Table TM2-13h.
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Table 3-13b
Turf Removal SFR Participation by Median Household Income
Irvine Ranch Water District

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-

13c

WBIC Rebate SFR Participation by Median Household Income

Irvine Ranch Water District

Percentage of Participating SFR SPs (b)

Median Household Income (a)
Village Village Village Village Village Village Village Village
Group A Group B Group C Group D | Group E Group F Group G Group H
Low Income <$70,200 1.9% 0% 3.5% 0% 0% 2.0% 6.4% 1.3%
Moderate Income $72,001-585,000 8.8% 28% 3.2% 23% 0% 4.1% 5.6% 3.7%
High Income $85,001-$128,000 52% 39% 44% 77% 42% 63% 62% 43%
Very High Income >$128,000 38% 33% 50% 0% 58% 31% 26% 52%
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Table 3-13c
WBIC Rebate SFR Participation by Median Household Income
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Income Group (c)
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Abbreviations:

FY = fiscal year SFR = single-family residential

HUD = United States Department of Housing and Urban Development SPs = service points

FMR = fair market rents WBIC = weather-based irrigation controller
Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by income group minus the overall percentage of SFR service points
by income group within each village group detailed on Table TM2-13h.

EKI Environment & Water, Inc.
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Table 3-13c
WBIC Rebate SFR Participation by Median Household Income
Irvine Ranch Water District

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-13d
SFR WBIC One-Stop-Shop Participation by Median Household Income

Irvine Ranch Water District

Percentage of Participating SFR SPs (b)
Median Household Income (a)

Village Village Village Village Village Village Village Village

Group A Group B Group C Group D Group E Group F Group G Group H
Low Income <$70,200 1.3% 0% 2.2% 0% 7.0% 7.3% 0.44%
Moderate Income $72,001-$85,000 13% 0% 5.9% 17.4% 0% 1.4% 0% 2.2%
High Income $85,001-5128,000 40% 0% 35% 83% 77% 65% 53% 48%
Very High Income >$128,000 45% 0% 57% 23% 27% 40% 49%
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Table 3-13d
SFR WBIC One-Stop-Shop Participation by Median Household Income
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Income Group (c)
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Abbreviations:

FY = fiscal year SFR = single-family residential

HUD = United States Department of Housing and Urban Development SPs = service Points

FMR = fair market rents WBIC = weather-based irrigation controller
Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by income group minus the overall percentage of SFR service points
by income group within each village group detailed on Table TM2-13h.

(d) No SFR SPs from Village Group B participated in the SFR WBIC One-Stop-Shop program.

EKI Environment & Water, Inc
EKI B80129.00 20f3 December 2019



Table 3-13d
SFR WBIC One-Stop-Shop Participation by Median Household Income
Irvine Ranch Water District

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-

13e

SFR HECW Rebate Participation by Median Household Income

Irvine Ranch Water District

Percentage of Participating SFR SPs (b)
Median Household Income (a)

Village Village Village Village Village Village Village Village

Group A Group B Group C Group D | Group E Group F Group G Group H
Low Income <$70,200 1.7% 0% 5.8% 0% 0% 5.3% 5.2% 1.2%
Moderate Income $72,001-585,000 8.7% 32% 4.8% 33% 0% 3.9% 6.9% 3.2%
High Income $85,001-$128,000 54% 46% 45% 67% 50% 66% 55% 46%
Very High Income >$128,000 36% 22% 44% 0% 50% 24% 33% 50%
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Table 3-13e
SFR HECW Rebate Participation by Median Household Income
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Income Group (c)
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Abbreviations:

FY = fiscal year FMR = fair market rents
HECW = high efficiency clothes washer SFR = single-family residential
HUD = United States Department of Housing and Urban Development SPs = service Points

Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by income group minus the overall percentage of SFR service points
by income group within each village group detailed on Table TM2-13h.

EKI Environment & Water, Inc.
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Table 3-13e
SFR HECW Rebate Participation by Median Household Income
Irvine Ranch Water District

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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SFR One-Stop-Shop HET Participation by Median Household Income
Irvine Ranch Water District

Table 3-13f

Percentage of Participating SFR SPs (b)

Median Household Income (a)
Village Village Village Village Village Village Village Village
Group A Group B Group C Group D | Group E Group F Group G Group H
Low Income <$70,200 0.78% 0% 6.7% 0% 0% 6.0% 4.8% 1.1%
Moderate Income $72,001-585,000 10.9% 0% 5.6% 37% 0% 2.7% 1.6% 2.3%
High Income $85,001-$128,000 41% 25% 38% 63% 63% 69% 60% 54%
Very High Income >$128,000 47% 75% 50% 0% 37% 22% 34% 43%
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Table 3-13f
SFR One-Stop-Shop HET Participation by Median Household Income
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Income Group (c)
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Abbreviations:

FY = fiscal year HUD = United States Department of Housing and Urban Development
HET = high efficiency toilet SFR = single-family residential
FMR = fair market rents SPs = service Points

Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by income group minus the overall percentage of SFR service points
by income group within each village group detailed on Table TM2-13h.

EKI Environment & Water, Inc.
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Table 3-13f
SFR One-Stop-Shop HET Participation by Median Household Income
Irvine Ranch Water District

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.

EKI Environment & Water, Inc.
EKI B80129.00 30f3 December 2019



Table 3-
SFR HET Rebate Program Participation by Median Household Income
Irvine Ranch Water District

13g

Percentage of Participating SFR SPs (b)
Median Household Income (a)

Village Village Village Village Village Village Village Village

Group A Group B Group C Group D | Group E Group F Group G Group H
Low Income <$70,200 3.2% 0% 5.0% 0% 0% 6.0% 6.1% 1.4%
Moderate Income $72,001-585,000 18% 31% 5.5% 23% 0% 4.3% 5.7% 3.3%
High Income $85,001-$128,000 32% 53% 45% 77% 44% 63% 50% 48%
Very High Income >$128,000 46% 16% 44% 0% 56% 27% 38% 47%
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Table 3-13g
SFR HET Rebate Program Participation by Median Household Income
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Income Group (c)
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Abbreviations:

FY = fiscal year HUD = United States Department of Housing and Urban Development
HET = high efficiency toilet SFR = single-family residential
FMR = fair market rents SPs = service Points

Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by income group minus the overall percentage of SFR service points
by income group within each village group detailed on Table TM2-13h.

EKI Environment & Water, Inc.
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Table 3-13g
SFR HET Rebate Program Participation by Median Household Income
Irvine Ranch Water District

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-13h
Median Household Income by Village Group
Irvine Ranch Water District

Percentage of SPs (b)
Median Household Income (a) Village Village Village Village Village Village Village Village
Group Group Group Group Group Group Group Group
A B C D E F G H
Low Income <$70,200 1.8% 0% 6.9% 0% 0.44% 8.4% 11% 2.0%
Moderate Income $72,001-5$85,000 9.3% 59% 5.7% 29% 0.48% 3.9% 13% 2.9%
High Income $85,001-5128,000 61% 39% 47% 71% 39% 65% 53% 49%
Very High Income >$128,000 28% 1.8% 40% 0% 60% 23% 23% 46%
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100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

_—

Village Group Village Group Village Group Village Group Village Group Village Group Village Group Village Group
A B C D E F G H
Low Income B Moderate Income B High Income B Very High Income

EKI Environment & Water, Inc.
EKI B80129.00 1of2 December 2019



Table 3-13h
Median Household Income by Village Group
Irvine Ranch Water District

Abbreviations:

FY = fiscal year FMR = fair market rents
HUD = United States Department of Housing and Urban Development SPs = Service Points
Notes:

(a) Household income is based on estimated 2016 median household income by Census Block Group, per Census (2019). Income level groupings
are based on the Income Level Summary for the Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area for a 3-person household in FY 2016
(HUD, 2017). Low income includes HUD extremely low income, and very low income classifications. Very high income is shown as greater than
1.5 times the Santa Ana-Anaheim-Irvine median household income.

(b) The overall percentage of residential service points by income group within the service area is calculated by dividing the service points
of a village group that falls into the income category by the total service points of that village.

References:

HUD, 2017. Santa Ana-Anaheim-Irvine, CA HUD Metro FMR Area, income thresholds for 2016 downoaded from HUD webpage:
https://www.huduser.gov/portal/datasets/il.htmI#2016

EKI Environment & Water, Inc.
EKI B80129.00 20f2 December 2019



Irvine Ranch Water District environment

Future Potential Water Efficiency Study ekl & water

the West Irvine/Tustin Ranch and Canyons/OPA Village Groups and appears to be driving the majority of
the income discrepancies observed at the District level. A notable disparity is seen in the Coast Village
Group, where there has been a higher participation rate in the One-Stop-Shop programs by customers in
high income areas, counter to the overall trend of higher participation by those in very high income areas.
Given that the One-Stop-Shop program was a targeted program, with marketing and outreach specifically

focused on customers with older homes, this illustrates the success of program targeting in reaching a
different set of customers to participate than would otherwise participate without targeting.

3.3.3. Homeownership Trends

In order to evaluate whether home ownership appears to be a driving factor in program participation, SFR
program participation was compared to the proportion of the population that live in renter-occupied
homes, based on Census data. Figure 3-13 shows the distribution of SFR homes by renter-occupancy rate
across the District. Table 3-14a shows the distribution of residential WE program participation by the
percentage of the population that live in renter-occupied homes (“rentership”). Nearly half of the SFR SPs
are located in areas where more than 75% of the population own the home they occupy, and nearly 90%
of SFR SPs are located in areas where 50% or more of the population own their homes.

The first chart in Table 3-14a shows the percentage of participants in each program that live in areas of
each percent rentership grouping. For each WE program analyzed, close to half (46%-61%) of participants
are from areas of predominantly owner-occupied homes (low rentership). This trend was consistent
across all programs, but slightly less pronounced for the HECW Rebate program.

The second chart on Table 3-14a shows participation rates controlled for the number of SPs within the
IRWD service area that fall within each rentership classification. When the relative proportion of number
of SPs within each income group is controlled for, all programs except for the SFR HECW Rebate program
show a clear trend that SFR customers in low rentership (high home ownership) areas are much more
likely to participate than those in high rentership areas. The composition of participants in the SFR HECW
Rebate program, however, is consistent with that of the distribution of SFR SPs across the District. That is,
there is no correlation between home ownership and likelihood of participating in the HECW Rebate
program. There is a very slightly higher tendency for those in very high rentership areas to participate in
the no-cost, One-Stop-Shop programs.

Tables 3-14b through 3-14g show a breakdown of each SFR WE program by rentership level and by Village
Group, including total participation and relative percent difference in participation compared to the
rentership composition of each Village Group. It should be noted that the rentership distributions are
highly variable across different Village Groups, as illustrated in Table 3-14h . For example, 99% of the SFR
SPs in the Canyons/OPA Village Group are located in low rentership (high home-ownership) areas, and no
high rentership areas are present within the Canyons/OPA and Central Village Groups. To normalize the
difference in participation rates for each program, relative percent differences in program participation
are shown in the second chart on each of Tables 3-14b through 3-14g. Therefore, the analysis on home
ownership will focus on the relative percent difference instead of the total participation rate.

Rentership trends by Village Group are generally similar across programs, with the exception of the One-
Stop-Shop program. Program participants from low to moderate rentership areas in the Central Village
Group have a higher level of participation across programs, consistently showing a different trend than
other Village Groups. Compared to the WBIC Rebate and HET Rebate programs, there is a much higher
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Table 3-14a

SFR Program Participation by Percent Rentership
Irvine Ranch Water District

Percentage of Participating SFR SPs (b)
Percent Rentership (a)
Percentage of SFR Turf SFR WBIC |[SFR One-Stop{ SFRHET |SFR One-Stop] SFR HECW
SFR SPs Removal Rebates Shop WBICs Rebates Shop HETs Rebates
Low Rentership <25% 47% 61% 51% 56% 55% 51% 46%
Low to Moderate Rentership 25.1%-50% 41% 30% 39% 36% 35% 39% 41%
Moderate to High Rentership 50.1%-75% 11% 6.9% 8.7% 6.7% 8.1% 7.2% 11%
High Rentership 275% 1.8% 1.8% 1.4% 2.1% 1.9% 2.9% 1.8%
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Table 3-14a
SFR Program Participation by Percent Rentership
Irvine Ranch Water District

Relative Percent Difference in Program Participation to Percent Rentership (c)
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WBICs
Low Rentership Low to Moderate Rentership B Moderate to High Rentership MW High Rentership
Abbreviations: SPs = service points
HECW = high efficiency clothes washer WBIC = weather-based irrigation controller

HET = high efficiency toilet
SFR = single-family residential

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership indicates
an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied homes. Rentership
is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by percent rentership minus the overall percentage of SFR service points by
rentership within the service area.

EKI Environment & Water, Inc.
EKI B80129.00 20f3 December 2019



Table 3-14a
SFR Program Participation by Percent Rentership
Irvine Ranch Water District

References:
(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-14b

Turf Removal SFR Participation by Village Group
Irvine Ranch Water District

Percentage of Participation by Village Group (b)
Percent Rentership (a)
Village Village Village Village Village Village Village Village
Group A | Group B Group C Group D Group E Group F Group G Group H
Low Rentership <25% 50% 100% 72% 0% 45% 52% 39% 64%
Low to Moderate Rentership 25.1%-50% 43% 0% 20% 69% 42% 43% 26% 34%
Moderate to High Rentership 50.1%-75% 4% 0% 7.6% 31% 13% 6% 22% 0%
High Rentership 275% 2.9% 0% 0.32% 0% 0% 0% 13% 1.5%
Program Participation by Village Group
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Table 3-14b
Turf Removal SFR Participation by Village Group

Irvine Ranch Water District

Relative Percent Difference in Program Participation to Percent Rentership (c)
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Abbreviations:
SFR = single-family residential
SPs = service points

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership
indicates an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied
homes. Rentership is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by percent rentership minus the overall percentage of SPR service
points by income group within each village group detailed on Table TM2-14h.

EKI Environment & Water, Inc.
EKI B80129.00 20f3 December 2019



Table 3-14b
Turf Removal SFR Participation by Village Group

Irvine Ranch Water District

References:
(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.

EKI Environment & Water, Inc.
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Table 3-14c
WBIC Rebate SFR Participation by Village Group

Irvine Ranch Water District

Percentage of Participation by Village Group (b)
Percent Rentership (a)

Village Village Village Village Village Village Village Village

Group A | Group B Group C Group D Group E Group F Group G Group H
Low Rentership <25% 36% 100% 68% 13% 44% 46% 53% 61%
Low to Moderate Rentership 25.1%-50% 55% 0% 27% 64% 39% 46% 18% 37%
Moderate to High Rentership 50.1%-75% 6.1% 0% 5.0% 23% 17% 8.1% 23% 0.66%
High Rentership 275% 2.6% 0% 0.25% 0% 0% 0% 6.4% 1.3%
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Table 3-14c
WBIC Rebate SFR Participation by Village Group

Irvine Ranch Water District

Relative Percent Difference in Program Participation to Percent Rentership (c)
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Abbreviations:
SFR = single-family residential
SPs = service points
WBIC = weather-based irrigation controller

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership
indicates an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied
homes. Rentership is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by percent rentership minus the overall percentage of SPR service
points by income group within each village group detailed on Table TM2-14h.

EKI Environment & Water, Inc.
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Table 3-14c
WBIC Rebate SFR Participation by Village Group

Irvine Ranch Water District

References:
(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.

EKI Environment & Water, Inc.
EKI B80129.00 30f3 December 2019



Table 3-14d
WBIC SFR One-Stop-Shop Participation by Village Group

Irvine Ranch Water District

Percentage of Participation by Village Group (b)
Percent Rentership (a)

Village Village Village Village Village Village Village Village

Group A | GroupB | GroupC | GroupD | GroupE Group F Group G Group H
Low Rentership <25% 63% 0% 80% 4.3% 7.7% 49% 40% 52%
Low to Moderate Rentership 25.1%-50% 27% 0% 15% 78% 46% 40% 27% 46%
Moderate to High Rentership 50.1%-75% 8.6% 0% 4.4% 17% 46% 9.6% 16% 0.87%
High Rentership 275% 1.2% 0% 0% 0% 0% 1.4% 16% 0.43%
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Table 3-14d
WBIC SFR One-Stop-Shop Participation by Village Group

Irvine Ranch Water District

Relative Percent Difference in Program Participation to Percent Rentership (c)
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Village Group A Village Group B Village Group C  Village Group D  Village Group E Village Group F Village Group G

Low Rentership Low to Moderate Rentership B Moderate to High Rentership B High Rentership

Abbreviations:
SFR = single-family residential
SPs = service points
WBIC = weather-based irrigation controller

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership
indicates an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied
homes. Rentership is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by percent rentership minus the overall percentage of SPR service
points by income group within each village group detailed on Table TM2-14h.

(d) No SFR SPs from Village Group B participated in the WBIC SFR One-Stop-Shop program.

EKI Environment & Water, Inc.
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Table 3-14d
WBIC SFR One-Stop-Shop Participation by Village Group

Irvine Ranch Water District

References:
(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-14e
SFR HET Rebate Participation by Village Group

Irvine Ranch Water District

Percentage of Participation by Village Group (b)

Percent Rentership (a)
Village Village Village Village Village Village Village Village
Group A | Group B Group C Group D Group E Group F Group G Group H

Low Rentership <25% 49% 100% 68% 1.4% 37% 42% 46% 60%
Low to Moderate Rentership 25.1%-50% 35% 0% 24% 76% 43% 50% 22% 38%
Moderate to High Rentership 50.1%-75% 12% 0% 8.2% 23% 20.3% 8% 20% 0.88%
High Rentership 275% 4.6% 0% 0.23% 0% 0% 0% 12% 1.3%

Program Participation by Village Group
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Table 3-14e
SFR HET Rebate Participation by Village Group

Irvine Ranch Water District

Relative Percent Difference in Program Participation to Percent Rentership (c)
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Abbreviations:
HET = high efficiency toilet
SFR = single-family residential
SPs = service points

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership
indicates an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied
homes. Rentership is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by percent rentership minus the overall percentage of SPR service
points by income group within each village group detailed on Table TM2-14h.
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Table 3-14e
SFR HET Rebate Participation by Village Group

Irvine Ranch Water District

References:
(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Irvine Ranch Water District

Table 3-14f
SFR One-Stop-Shop HET Participation by Village Group

Percentage of Participation by Village Group (b)
Percent Rentership (a)
Village Village Village Village Village Village Village Village
Group A | Group B Group C Group D Group E Group F Group G Group H
Low Rentership <25% 43% 100% 73% 0% 15% 48% 42% 51%
Low to Moderate Rentership 25.1%-50% 48% 0% 18% 63% 53% 47% 22% 47%
Moderate to High Rentership 50.1%-75% 5.9% 0% 9.0% 37% 33% 4.6% 16% 1.2%
High Rentership >75% 3.0% 0% 0% 0% 0% 0.66% 20% 1.0%
Program Participation by Village Group
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Table 3-14f
SFR One-Stop-Shop HET Participation by Village Group

Irvine Ranch Water District

Relative Percent Difference in Program Participation to Percent Rentership (c)
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Low Rentership Low to Moderate Rentership M Moderate to High Rentership M High Rentership

Abbreviations:
HET = high efficiency toilet
SFR = single-family residential
SPs = service points

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership
indicates an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied
homes. Rentership is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by percent rentership minus the overall percentage of SPR service
points by income group within each village group detailed on Table TM2-14h.

References:
(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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SFR HECW Rebate Participation by Village Group

Table 3-14g

Irvine Ranch Water District

Percentage of Participation by Village Group (b)

Percent Rentership (a)
Village Village Village Village Village Village Village Village
Group A | Group B Group C Group D Group E Group F Group G Group H
Low Rentership <25% 36% 100% 64% 3.9% 39% 40% 50% 59%
Low to Moderate Rentership 25.1%-50% 56% 0% 27% 63% 42% 52% 16% 39%
Moderate to High Rentership 50.1%-75% 6% 0% 7.8% 33% 19% 8% 24% 0.46%
High Rentership 275% 2.5% 0% 0.85% 0% 0% 0.08% 10% 1.3%
Program Participation by Village Group
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Table 3-14g
SFR HECW Rebate Participation by Village Group

Irvine Ranch Water District

Relative Percent Difference in Program Participation to Percent Rentership (c)
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Abbreviations:
HECW = high efficiency clothes washer
SFR = single-family residential
SPs = service points

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership
indicates an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied
homes. Rentership is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) Program participation rates are summarized in the report text.

(c) Relative difference is calculated as the percentage of program participation by percent rentership minus the overall percentage of SPR service
points by income group within each village group detailed on Table TM2-14h.
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Table 3-14g
SFR HECW Rebate Participation by Village Group

Irvine Ranch Water District

References:
(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Table 3-14h
Percent Rentership by Village Group
Irvine Ranch Water District

Percentage of SFR SPs (b)
Percent Rentership (a)

Village Village Village Village Village Village Village Village

Group A Group B Group C Group D Group E Group F Group G Group H
Low Rentership <25% 34% 99% 50% 24% 46% 28% 26% 45%
Low to Moderate Rentership 25.1%-50% 50% 1.0% 36% 46% 39% 44% 16% 41%
Moderate to High Rentership 50.1%-75% 7.8% 0% 9.4% 30% 13% 14% 26% 5.8%
High Rentership >75% 7.9% 0% 4.3% 0% 2.2% 14% 32% 7.9%

Percent Rentership by Village Group

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

> T - i il -

Village Group A Village Group B Village Group C Village Group D Village Group E Village Group F Village Group G Village Group H

Low Rentership Low to Moderate Rentership B Moderate to High Rentership B High Rentership

EKI Environment & Water, Inc.
EKI B80129.00 lof2 December 2019



Table 3-14h
Percent Rentership by Village Group
Irvine Ranch Water District

Abbreviations:
SFR = single-family residential
SPs = service points

Notes:

(a) Percent rentership reflects the proportion of population within a given Census Block Group that lives in renter-occupied homes. Low rentership indicates
an area consists predominantly of owner-occupied homes; high rentership indicates an area consists predominantly of renter-occupied homes.
Rentership is based on estimated 2016 percentage of rentership by Census Block Group, per Census (2019).

(b) The overall percentage of residential service points by percent rentership group within the service area is calculated by dividing the service points of a
village group that falls into the percent rentership category by the total service points of that village.

References:

(1) U.S. Census Bureau, 2019. 2012-2016 American Community Survey (ACS) 5-year estimates, TIGER/Line Shapefiles by Block Group,
https://www.census.gov/geo/maps-data/data/tiger-data.html, United States Census Bureau, downloaded 14 February 2019.
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Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water

level of participation by SFR SPs in moderate to high rentership areas in the Coast Village Group. There is
also a less strong rentership trend observed in One-Stop-Shop program participants in the Central

Irvine/University, Santa Ana Heights/UCI, and Central Irvine/ICD Village Groups than in the corresponding
rebate programs.

3.4. Trends in Multiple Program Participation

Through a partnership with SoCalGas and Southern California Edison, IRWD residential customers were
offered a suite of water- and energy-saving devices at no cost through the One-Stop-Shop program.
Water-saving devices distributed through this program included faucet aerators, showerheads, HETs
(standard HETs and premium high efficiency toilets [PHETs]), and WBICs. Depending on the existing
devices in a customer’s home, each customer was eligible to receive one or more type of device. Table 3-
15a provides a summary of the number of SFR and multi-family residential (MFR) participants in this
program, and the suite of devices they received. These same types of devices have been incentivized for
IRWD customers through other programs, including rebate and other no-cost programs. Table 3-15b
provides a summary of SFR and MFR participants who have received the same devices as offered through
the One-Stop-Shop, but through other programs.

When IRWD customers are offered individual programs focused on just one type of device, 91% of SFR
and 97% of MFR customers have participated in only one program. Through the One-Stop-Shop program,
however, 61% of SFR and 57% of MFR customers received two or more different types of devices. By
offering a program through which customers can receive multiple types of devices, the chances of that
customer replacing multiple devices greatly increases. Therefore, it appears that the One-Stop-Shop has
been much more successful at achieving greater water savings on a per-customer basis than through the
traditional device-based programs. Trends in participation in multiple programs are further explored in
Section 5.2.

3.5. Large Landscape and Commercial, Industrial, and Institutional Participant
Characteristics

Within the ten programs evaluated, compared to programs offered to SFR customers, those aimed at ClI
and large landscape customers have had lower rates of participation, especially those for Cll customers.
This section provides a review of landscape and Cll customer characteristics for key programs based on
available data.

3.5.1. Large Landscape Participation and Irrigated Land Use Characteristics

Table 3-16 provides a summary of the total irrigated area within each Village Group, identified as irrigated
lawn/turf area, irrigated non-turf landscape, and swimming pools, based on an aerial image processing
land use classification study done by Quantum Spatial (2016).2* In the District there is approximately 1,863
acres of irrigated turf area, 6,028 acres of irrigated non-turf landscaping, and 103 acres of swimming pool
area, with irrigated turf area representing approximately 23% of the irrigated lands. The highest

24 The Quantum Spatial study also identified irrigated lands in use as horse corrals/arenas, agriculture, irrigable, and
non-irrigated classifications. For purposes of WE program assessment, this Study focuses on irrigated turf, irrigated
non-turf, and swimming pools.
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Table 3-15a
Summary of Residential SPs Receiving Multiple Devices
through One-Stop-Shop Program
Irvine Ranch Water District

Single Family Residential Multi-Family Residential
Measure Measure
: ;
Number of | Number | = g S % Number | = g S %
Measures | of SPs T £ $2 = of SPs T £ $8 =
56 X 5 X
1 302 X 73 X
70 X 13 X
160 X 0 X
Subtotal 588 56 302 70 @160 91 5 73 13 0
97 X X 22 X X
49 X X 8 X X
5 31 X X 0 X X
231 X X 49 X X
145 X X 0 X X
34 X X 0 X X
Subtotal 587 177 | 473 314 210 79 30 71 57 0
85 X X X 42 X X X
3 65 X X X 0 X X X
18 X X X 0 X X X
114 X X X 1 X X X
Subtotal 282 168 | 264 | 217 | 197 43 42 43 43 1
4 45 X X X X 0 X X X X
Subtotal 45 45 45 45 45 0 0 0 0 0
Total SPs 1,502 446 1,084 646 612 213 77 | 187 113 1
Abbreviations:
HET = high efficiency toilet SPs = service points
PHET = premium high efficiency toilet WBIC = weather-based irrigation controller
Notes:

a) The above table summarizes the number of residential service points that received
water-saving devices through the One-Stop-Shop Program from January 2017 to February
2018. Faucet aerators were also distributed, but are not summarized herein.

EKI Environment & Water, Inc.
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Table 3-15b
Summary of Residential SPs Receiving Multiple Devices
through Traditional Programs
Irvine Ranch Water District

Single Family Residential Multi-Family Residential
Measure Measure
5 5
Number of | Number | = g S E‘ Number | = g o E‘
Measures | of SPs T T |2 = of SPs T T |2 =
2,347 X 807 X
1 617 X 203 X

0 X 0 X
1,696 X 99 X
Subtotal | 4,660 2,347 617 0 1,69 1,109 807 | 203 0 99

19 X X 5 X X

0 X X 0 X X
5 200 X X 11 X X

190 X X 13 X X
54 X X 3 X X
0 X X 0 X X
Subtotal 463 219 263 | 190 254 32 16 21 13 14

14 X X X 0 X X X
3 4 X X X 3 X X X
0 X X X 0 X X X
5 X X X 0 X X X
Subtotal 23 18 23 19 9 3 3 3 0 3
4 0 X X X X 0 X X X X
Subtotal 0 0 0 0 0 0 0 0 0 0

Total SPs 5,146 2,584 903 209 1,959| 1,144 826 227 13 116

Abbreviations:

HET = high efficiency toilet SPs = service points
PHET = premium high efficiency toilet WBIC = weather-based irrigation controller
Notes:

a) The above table summarizes the number of residential service points that received water-saving
devices through a variety of programs from 2008 to 2018, including the Water Smart Device

Rebate program and other shorter-term efforts.

EKI Environment & Water, Inc.
EKI B80129.00 lof1l December 2019



Table 3-16

Summary of Irrigated Landscape by Village Group
Irvine Ranch Water District

Total Irrigated Area (ac) Percentage Irrigated Area
Irrigated Irrigated Irrigated Irrigated
Landscape - Landscape- | Swimming Landscape - Landscape - Swimming
Village Group Lawn/Turf Non-Turf Pools Total Lawn/Turf Non-Turf Pools
A - West Irvine/ Tustin Ranch 220 634 13 867 25% 73% 1.46%
B - Canyons/OPA 22 341 3 366 6% 93% 0.88%
C - Lake Forest/Foothills 280 1,452 24 1,757 16% 83% 1.38%
D - Central 65 289 4 358 18% 81% 1.23%
E - Coast 357 829 24 1,210 30% 69% 2.0%
F - Central Irvine/University 427 925 9 1,361 31% 68% 0.67%
G - Santa Ana Heights/UCI 240 900 8 1,149 21% 78% 0.74%
H - Central Irvine/ICD 250 657 17 925 27% 71% 1.9%
Total 1,863 6,028 103 7,995 23% 75% 1.29%

Abbreviations:
ac = acre

Cll = commercial, industrial, institutional

SFR = single family residential

Notes:

SPs = service points

WBIC = weather-based irrigation controller

a) The above table summarizes the irrigated areas based on Reference 1, data processed by IRWD. Only Parcels that could be

attributed to a SP ID are included in this dataset. The above summary does not include areas identified as irrigated horse

corrals/arenas or agriculture, or irrigable and non-irrigated classifications.

References:

(1) Quantum Spatial, 2016. IRWD Land Use Classification Project, Technical data Report, prepared by Quantum Spatial and Eagle

Aerial Solutions, dated 1 August 2017, as provided by IRWD on 27 November 2019.
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Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water
proportion of turf to non-turf irrigated lands is in the Central Irvine/University, Coast, and Central

Irvine/ICD Groups Village Groups, and the lowest proportion is in the Canyons/OPA, Lake Forest/Foothills,
and Central Village Groups.

Of all of the WBIC and turf removal programs, the highest participation has been in the Lake
Forest/Foothills and Central Irvine/ICD Village Groups, on both a total participant basis, and based on the
number of participants per total irrigated land area. Similarly, the lowest level of participation relative to
the total irrigated area has been in the Canyons/OPA and Santa Ana Heights/UCI Village Groups. While
there are likely to be efficiencies gained through improved water management of swimming pools (e.g.,
increasing use of pool covers and encouraging cleaning method alternatives to draining), compared to
irrigated turf area, the total pool area in the District is still comparatively very small (approximately 103
acres of pool area versus approximately 1,863 acres of turf area).

3.6. Commercial, Industrial, and Institutional Program Participation and Business Type
Characteristics

Tables 3-17 and 3-18 list the participating SPs in the CIl Turf Removal and Cll Indoor Device Rebate
programs, respectively, and include the associated water use sector, North American Industry
Classification System (NAICs) Economic Subsector (3-digit level) designation, and the land use designation
per parcel data.?® The participants in the Device Rebate Programs receiving the most devices (typically
more than 100) appear to be primarily hotels. Those receiving fewer devices (i.e., less than ten) appear to
be businesses that are likely to have primarily office type operations.

Of the indoor devices offered through this program, the greatest number of rebates have been granted
for plumbing flow control valves (1,942 rebates); however, these have gone to only two Cll SPs. The
second most popular rebated device is HETs, with 1,707 total rebates among 14 ClI SPs. Thirty-one ClI SPs
participated in the Cll Turf Removal program and includes a mix of commercial and industrial SPs. On
average, each of the Cll SPs participating in the Cll Turf Removal program replaced approximately 0.3 acres
of turf through the program. Substantial effort has gone into switching landscaped areas associated with
Cll SPs to dedicated irrigation meters, many of which are served by recycled water. Therefore, many Cll
SPs have no associated turf areas, and what turf areas they have are on whole much smaller than those
associated with the dedicated irrigation SPs.

3.7. Funding Levels

Over time, the dollar amount of rebates offered to customers has varied for each WE program reviewed.
In order to evaluate whether rebate amounts tend to be a strong driver of program participation, the
change in rebate amount available to customers versus program participation are evaluated below. The
rebate amounts reflected in Figures 3-14 through 3-20 are the total amount available to the customer,
which may be a combination of funds from IRWD, MWD, and/or MWDOC. Figures 3-14 through 3-20 also
show the number of SPs that have participated per month in a given WE program.

25> The University of California at Irvine had a very high level of participation in these programs, but are excluded
from this analysis primarily due to its uniqueness as a large institutional entity.
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Table 3-17
Summary of Business and Land Use Classifications for Cll Indoor Device Rebate Participants
Irvine Ranch Water District

Number of Devices

Village Water
Group Sector Source

Plumbing Flow

HET/ PHET
Cooling Tower
Control

HECW

NAICS - Economic Subsector (3 Digit Level) Land Use per Assessor Parcel Data

~ [ULWU/ ZWU

A Commercial | Potable 713 Amusement, Gambling, and Recreation Industries COMMERCIAL (GENERAL)

COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
AUTO), COMMERCIAL WHSE

AGRICULTURAL / RURAL (GENERAL)

COMMERCIAL-VACANT LAND
AGRICLIITLIRAI-LINIMPROVFN VVACANT | AND

A Commercial | Potable 8 713 Amusement, Gambling, and Recreation Industries COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
AUTO), COMMERCIAL WHSE

COMMERCIAL (GENERAL)

AGRICULTURAL / RURAL (GENERAL)

COMMERCIAL-VACANT LAND
AGRICUILTURAL-UNIMPROVED VACANT LAND

A Commercial | Potable 1 713 Amusement, Gambling, and Recreation Industries COMMERCIAL (GENERAL)

COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
AUTO), COMMERCIAL WHSE

AGRICULTURAL / RURAL (GENERAL)

COMMERCIAL-VACANT LAND
AGRICUITURAI-UNIMPROVED VACANT I AND

A Commercial | Potable 1 531 Real Estate MULTI-FAMILY DWELLINGS (GENERIC, ANY COMBINATION 2+)

A Commercial | Potable 1 713 Amusement, Gambling, and Recreation Industries COMMERCIAL-VACANT LAND
AGRICULTURAL-UNIMPROVED VACANT LAND
AGRICULTURAL / RURAL (GENERAL)

COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-

AUTO), COMMERCIAL WHSE
COMMERCIAI (GFNFRAI)

C Commercial | Potable 3 813 |Religious, Grantmaking, Civic, Professional, and --

Similar Organizations
C Commercial | Potable | 120 721 Accommodation COMMERCIAL (GENERAL)
C Commercial | Potable 780 | 721 Accommodation COMMERCIAL (GENERAL)

713 Amusement, Gambling, and Recreation Industries EXEMPT (FULL OR PARTIAL)
722 Food Services and Drinking Places

C Commercial Non- 6 523 Securities, Commodity Contracts, and Other Financial [COMMERCIAL (GENERAL)
Potable Investments and Related Activities
C Commercial | Potable 1 522 Credit Intermediation and Related Activities CONDOMINIUMS (INDUSTRIAL)

EKI Environment & Water, Inc.
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Table 3-17

Summary of Business and Land Use Classifications for Cll Indoor Device Rebate Participants

Irvine Ranch Water District

Number of Devices

E 2 S 2
. o =) c 8 9
Village Water = s E = | E =]
Group Sector Source T 3 £ S é S NAICS - Economic Subsector (3 Digit Level) Land Use per Assessor Parcel Data
C Commercial Non- 6 523 |Securities, Commodity Contracts, and Other Financial [COMMERCIAL (GENERAL)
Potable Investments and Related Activities
C Commercial | Potable 1 531 Real Estate MULTI-FAMILY DWELLINGS (GENERIC, ANY COMBINATION 2+)
C Commercial Non- 6 523 |Securities, Commodity Contracts, and Other Financial [COMMERCIAL (GENERAL)
Potable Investments and Related Activities
C Commercial | Potable | 160 - |- COMMERCIAL (GENERAL)
F Commercial | Potable 9 813 |Religious, Grantmaking, Civic, Professional, and COMMERCIAL (GENERAL)
Similar Organizations
F Commercial | Potable 1 813 |Religious, Grantmaking, Civic, Professional, and RESIDENTIAL-VACANT LAND
Similar Organizations
G Commercial | Potable 3 812 |Personal and Laundry Services COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
G Commercial | Potable 1 561 Administrative and Support Services LIGHT INDUSTRIAL (10% IMPROVED OFFICE SPACE; MACHINE
SHOP)
G Commercial | Potable | 303 - |- HOTEL
G Commercial | Potable 1 531 |Real Estate COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
AUTO), COMMERCIAL WHSE
COMMERCIAL-VACANT LAND
G Commercial | Potable 45 9 561 Administrative and Support Services COMMERCIAL (GENERAL)
G Commercial | Potable | 538 721 |Accommodation COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
713 Amusement, Gambling, and Recreation Industries AUTO), COMMERCIAL WHSE
G Commercial | Potable 1 541 Professional, Scientific, and Technical Services COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
236 |Construction of Buildings AUTO), COMMERCIAL WHSE
541 Professional, Scientific, and Technical Services
G Commercial | Potable 1 813 |Religious, Grantmaking, Civic, Professional, and --
Similar Organizations
G Commercial | Potable | 204 721 Accommodation COMMERCIAL (GENERAL)
561 Administrative and Support Services
G Commercial | Potable 171 1,162 | 561 | Administrative and Support Services COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
236 Construction of Buildings AUTO), COMMERCIAL WHSE
G Commercial | Potable 34 - |- COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
AUTO), COMMERCIAL WHSE
G Commercial | Potable 3 541 Professional, Scientific, and Technical Services COMMERCIAL (GENERAL)
G Commercial | Potable 115 561 Administrative and Support Services COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-
236 Construction of Buildings AUTO), COMMERCIAL WHSE
H Commercial | Potable 1 812 |Personal and Laundry Services COMMERCIAL (GENERAL)
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Table 3-17

Summary of Business and Land Use Classifications for Cll Indoor Device Rebate Participants

Irvine Ranch Water District

Number of Devices

B R g |
I ~ w | £ =
- o =) c 28 ¢
Village Water = s % = E £
Group Sector Source T 3 £ S é S NAICS - Economic Subsector (3 Digit Level) Land Use per Assessor Parcel Data
Total Participating SPs 14 9 6 1 2
Total Devices Rebated 1,707 41 6 1 1,942
Average Number of Device 122 5 1 1 971

Abbreviations:

HECW = high efficiency clothes washer

HET = high efficiency toilet

PHET = Premium high efficiency toilet
ULWU/ ZWU = Zero and Ultra Low Water Urinals

SP = Service Points
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Table 3-18

Summary of Business and Land Use Classifications for Cll Turf Removal Rebate Participants

Irvine Ranch Water District

Turf
Village Water Removed
Group Sector Source (ac) NAICS - Economic Subsector (3 Digit Level) Land Use per Assessor Parcel Data
C Commercial Potable 0.045 237 Heavy and Civil Engineering Construction COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-AUTO),
531 Real Estate COMMERCIAL WHSE
C Commercial Potable 0.206 311 |Food Manufacturing INDUSTRIAL (GENERAL)
C Commercial Potable 0.438 813 |Religious, Grantmaking, Civic, Professional, and Similar INSTITUTIONAL-VACANT LAND
Organizations
C Commercial Potable 6.268 813 |Religious, Grantmaking, Civic, Professional, and Similar -
Organizations
G Industrial Potable 0.097 424 \Merchant Wholesalers, Nondurable Goods INDUSTRIAL (GENERAL)
G Industrial Potable 0.163 - |- INDUSTRIAL (GENERAL)
G Commercial Potable 0.114 236 |Construction of Buildings COMMERCIAL (GENERAL)
G Industrial Potable 0.145 333 Machinery Manufacturing WAREHOUSE (INDUSTRIAL)
G Commercial Potable 0.048 531 Real Estate LIGHT INDUSTRIAL (10% IMPROVED OFFICE SPACE; MACHINE SHOP)
G Commercial Potable 0.129 561 |Administrative and Support Services COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-AUTO),
236 Construction of Buildings COMMERCIAL WHSE
G Commercial Potable 0.091 453 |Miscellaneous Store Retailers WAREHOUSE (INDUSTRIAL)
G Industrial Potable 0.162 335 |Electrical Equipment, Appliance, and Component INDUSTRIAL (GENERAL)
Manufacturing
G Commercial Potable 0.037 531 |Real Estate WAREHOUSE (INDUSTRIAL)
G Commercial Potable 0.028 531 |Real Estate COMMERCIAL BUILDING, MAIL ORDER, SHOW ROOM (NON-AUTO),
COMMERCIAL WHSE
G Commercial Potable 0.101 444 |Building Material and Garden Equipment and Supplies WAREHOUSE (INDUSTRIAL)
423 Dealers
Merchant Wholesalers, Durable Goods
G Industrial Potable 0.103 531 Real Estate INDUSTRIAL (GENERAL)
G Commercial Potable 0.153 813 |Religious, Grantmaking, Civic, Professional, and Similar COMMERCIAL (GENERAL)
Organizations
G Commercial Potable 0.112 531 Real Estate INDUSTRIAL (GENERAL)
G Industrial Potable 0.409 - |- INDUSTRIAL (GENERAL)
G Industrial Potable 0.043 - - LIGHT INDUSTRIAL (10% IMPROVED OFFICE SPACE; MACHINE SHOP)
G Commercial Potable 0.033 541 |Professional, Scientific, and Technical Services INDUSTRIAL (GENERAL)
G Commercial Potable 0.277 - |- COMMERCIAL (GENERAL)
G Industrial Potable 0.099 - |- WAREHOUSE (INDUSTRIAL)
G Commercial Potable 0.058 721 Accommodation HOTEL
G Commercial Potable 0.052 423 Merchant Wholesalers, Durable Goods WAREHOUSE (INDUSTRIAL)
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Table 3-18

Summary of Business and Land Use Classifications for Cll Turf Removal Rebate Participants

Irvine Ranch Water District

Turf
Village Water Removed
Group Sector Source (ac) NAICS - Economic Subsector (3 Digit Level) Land Use per Assessor Parcel Data
H Commercial Potable 813 |Religious, Grantmaking, Civic, Professional, and Similar RESIDENTIAL-VACANT LAND
Organizations
H Commercial Potable 0.019 531 |Real Estate INDUSTRIAL (GENERAL)
H Industrial Potable 0.128 323 |Printing and Related Support Activities INDUSTRIAL (GENERAL)
H Commercial Potable 0.188 921 Executive, Legislative, and Other General Government COMMERCIAL (GENERAL)
Support
H Institutional Potable 0.041 611 |Educational Services COMMERCIAL (GENERAL)
H Commercial Potable 0.202 561 Administrative and Support Services WAREHOUSE (INDUSTRIAL)
333 |Machinery Manufacturing
H Commercial Potable 0.021 813 |Religious, Grantmaking, Civic, Professional, and Similar COMMERCIAL (GENERAL)
Organizations
Total 9.759

Abbreviations:
AC = acre
Cll = Commercial, Industrial, and Institutional
NAICS = North American Industry Classification System
SP = Service Points

EKI B80129.00

20f2

EKI Environment & Water, Inc.

December 2019



Irvine Ranch Water District environment
Future Potential Water Efficiency Study I & water
3.7.1. Outdoor Irrigation Programs for Single-Family Residential Customers

Figure 3-14 shows the level of participation by SFR customers in the Turf Removal program by rebate
amount. In general, participation rates appear to have increased in 2014, which corresponds to when the
rebate value increased from $1.50/sq ft to $2.00/sq ft. Another increase in participation rates was
observed in summer 2015, which corresponds to the temporary increase in rebate value to $3.00/sq ft,
but also to the time period where there was increased marketing and outreach for the program associated
with the historic drought.

Given that, for the majority of the Turf Removal program, the rebate value has been $2.00/sq ft, and that
participation rates in 2017 and 2018 are lower than those observed in 2014, it appears that marketing
and promotion of the program has a more substantial effect on participation rates than just the rebate
value. It should also be noted that there is a clear seasonal pattern to applications by SFR customers,
wherein more applications are submitted in summer months compared to winter months.

Figure 3-14
SFR Turf Removal Rebate Program Participation by Rebate Level
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Figures 3-15 and 3-16 below show the level of participation in the SFR WBIC rebate program for
landscapes smaller than 1-acre and larger than 1-acre, respectively, along with the change in rebate
amounts over time. The majority of participation by SFR customers in the WBIC rebate program has been
by those SPs with landscapes smaller than 1-acre. When rebate amounts were increased from $80 to the
cost of the device (up to $425) in July 2011, there was an increase in the rate of participation. The rebate
amount was reduced to $150 in July 2014, but participation rates have continued increasing through 2018
despite the rebate amount remaining relatively low compared to the 2011-2013 levels. It should be noted
that in this time frame, the overall costs of WBICs available on the market has trended downward as well.
However, these data suggest that the rebate value does not appear to be the primary driver for
participation by SFR customers in the WBIC rebate program.
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Figure 3-15
SFR WBIC Rebate Program (<1-acre Landscape) Participation by Rebate Level
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Figure 3-16
SFR WBIC Rebate Program (>1-acre Landscape) Participation by Rebate Level
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3.7.2. Single-Family Residential High Efficiency Toilet Programs

Figure 3-17 shows participation by SFR customers in the HET rebate program by rebate amount. Overall
participation rates generally increased from 2008 through 2010 (when the program was suspended), even
though the rebate was reduced from $265 to $150 in July 2009. Once the program was re-instated,
participation rates increased through 2015, with an apparent relationship to increases in rebate value.
However, since 2016, participation in the program has declined, even though the rebate amount has
remained the same at $150. As with the turf removal and WBIC rebates, it does not appear that the rebate
amount for HETSs is the primary driver for participation, especially in recent years.

Figure 3-17
SFR HET Rebate Program Participation by Rebate Level
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3.7.3. Single-Family Residential High Efficiency Clothes Washer Rebate Program

Figure 3-18 shows participation by SFR customers in the HECW rebate program by rebate amount.
Compared to other programs, the rebate amount offered for HECWs has not varied as much. There does
appear to have been a distinct, short-term drop in program participation corresponding with the decrease
in rebate value from $310 to $250 in July 2009, but since that time, participation does not appear to have
varied relative to the amount of rebate offered. Over time, the number of washer models on the market
that meet the rebate eligibility criteria has varied. Rebate eligibility is based on washers meeting a
minimum efficiency (i.e., WF? value) and the minimum qualifying efficiency has been increased over the
course of the program. As fewer eligible washers are available, this may also play a factor in the observed
participation rate decline.

26 WF is measured as the number of gallons of water used to wash one cubic foot of laundry.
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Figure 3-18
SFR HECW Rebate Program Participation by Rebate Level
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3.7.4. QOutdoor Irrigation Programs for Landscape Irrigation, Commercial, Industrial, and
Institutional Service Points

Figure 3-19 shows the level of participation by Cll and large landscape customers in the Turf Removal
program by rebate amount. Participation rates increased in the summer of 2014, corresponding to a
decrease in rebate amount from $2.50/sq ft to $2.00/sq ft, and an increase in program marketing.
Following summer 2015 and corresponding with a drop in the rebate value to $1.00/sq ft, participation
rates have dropped off. The increase in rebate amount to $2.00/sq ft in 2017, does not appear to have
resulted in a corresponding increase in participation. Therefore, it appears that participation by Cll and
large landscape SPs is less influenced by rebate amount than it is by program marketing and outreach.
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Figure 3-19
Cll and Large Landscape Turf Removal Rebate Program Participation by Rebate Level
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Figure 3-20 shows participation by large landscape accounts in the WBIC rebate program by rebate
amount. As with SFR customers, the rebate amount does not appear to be the primary driver for
participation. Participation rates were generally highest during the 2014 — 2016 period, when the rebate
amount was $35/station. The rate of participation has decreased in recent years, even though the rebate
was increased to $55/station.

Figure 3-20
Large Landscape WBIC Rebate Program Participation by Rebate Level
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3.8. Summary of Program Participation Findings for Ten Selected WE Programs

By reviewing and analyzing past participation in ten selected WE programs, this Study provides insights
on how and which IRWD customers tend to participate in various programs. These findings are
summarized below, and were used to inform the program opportunity evaluation and approaches
identified in Sections 6 and 7.

o The WE programs appear to have effectively targeted customers with the most potential to
achieve water savings (i.e., SPs at older homes had a higher participation rate in indoor device
replacement programs and SPs with larger-than-typical landscapes had a higher participation rate
in irrigation efficiency device programs).

e Program participation rates are not consistent throughout the District and reflect diverse
demographic and property characteristics, which can be generally correlated based on geographic
location within the District (i.e., Village Groups). On the whole, the highest participation rates by
SFR customers occurred in the Lake Forest/Foothills, Central Irvine/University, and Central
Irvine/ICD Village Groups, and the lowest participation rates have been in the Canyons/OPA and
Coast Village Groups. In addition, SFR customers in predominantly high income areas (i.e., median
household income between $85,000 and $128,000) tended to participate at lower rates than those
in very high income areas (i.e., median household income >5128,000/year). As such, there appear
to remain potential opportunities for more targeted outreach to encourage increased WE program
participation in certain areas and across certain demographics.

e Different program models can broaden/accelerate participation. Although WE programs are made
available to all customers, residential customers have generally tended to participate in only one
program, typically replacing only one device. Of those customers that have participated in multiple
programs, they have tended to do so over the course of multiple years with approximately half
participating in both indoor and outdoor-focused programs. The One-Stop-Shop program was
specifically targeted to a subset of SFR customers and, through a partnership with other entities,
provided a suite of water and energy efficient devices to customers at no-cost. In its short lifetime,
the One-Stop-Shop program was very successful at distributing a large number of devices and at
reaching different subsets of customers. Specifically, participants in the One-Stop-Shop program
tended to reflect a broader cross-section of SPs than was otherwise observed in the more traditional,
primarily rebate-based, programs. While very successful, programs that are “no-cost” to the
customer, like the One-Stop-Shop, are very costly and resource-intensive for the District. However,
if the goal is to accelerate progression towards water efficiency in a short period of time,
comprehensive no-cost programs such as the One-Stop-Shop have proven more effective at
increasing the change out of multiple WE devices than relying on a series of rebate-based, single-
device programs.

e Cll and landscape irrigation customers remain a potential untapped opportunity. In general, the
overall participation rates and trends between Village Groups by landscape irrigation customers are
similar to those of SFR customers. The highest participation in WBIC and Turf Removal Programs
has been in the Lake Forest/Foothills and Central Irvine/ICD Village Groups, while the lowest level
of participation relative to the total irrigated area has been in the Canyons/OPA and Santa Ana
Heights/UCI Village Groups. Overall there has been relatively little participation in programs by Cll
customers compared to that by SFR and landscape irrigation customers. What participation there
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has been, has been primarily in West Irvine/Tustin Ranch Village Group for the Indoor Device
Rebates and in Santa Ana Heights/UCI and Central Irvine/ICD Village Groups for the Turf Removal

Rebates. As such, these areas of lower participation remain a potential opportunity for more
targeted outreach to encourage increased WE program participation.

e Opportunities have been identified for increased water savings through strategic WE program
planning, including strategic targeting based on program type, key customer demographics, and SP
location within the District. Taken together, the analyses conducted as part of this Study suggest
that, depending on IRWD’s goals for its future WE programs, there remain large portions of the
District for which there may be a substantial benefit in terms of WE program participation rates and
associated water savings. Depending on IRWD’s goals, these WE results can be achieved by
modifying program design and/or focusing outreach in areas of the District and to customers that
have had comparatively low levels of WE program participation to date, but for which opportunities
for increased WE remain.

e Unless a rebate increase is coupled with a substantial marketing and outreach effort, the actual
rebate value does not appear to be a substantial driver for customer participation. Given this
finding, in order to increase WE program participation, increased marketing and outreach should
be considered as well as the rebate value when considering WE program development and
implementation.
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4. ESTIMATED WATER EFFICIENCY PROGRAM WATER SAVINGS FOR SELECTED

PROGRAMS

Water use by Irvine Ranch Water District
(IRWD) customers has declined in recent
years (i.e., approximately 27% of total
potable use on a per capita basis since
2013).%” While the water efficiency (WE)
programs provided to IRWD customers
have certainly contributed to this
reduction in water use, other factors
including passive water conservation,
regulatory requirements, drought
conditions, economic influences, and a
greater public awareness of responsible
water use are likely also contributing to
this reduction, to varying degrees. In order
to isolate and quantify the impact of
IRWD’s WE programs, the amount of
water savings directly resulting from
participation in ten selected WE programs
was estimated. The values derived for
IRWD customers were used in the cost-
benefit assessment of potential WE
program scenarios in Section 7.

IRWD-Specific Water Savings Factors

IRWD-Specific

Sector Measure Savings Factors
SFR Turf Removal 3.0 AFY/ ac
SFR WBIC 0.017 AFY/unit
SFR HET 0.014 AFY/unit
SFR PHET 0.013 AFY/unit
SFR HECW 0.012 AFY/unit
SFR One-Stop-Shop 0.046 AFY/SP
Landscape 0.38 - 0.77 AFY/ac

Irrigation, Potable

Turf Removal

based on size of
landscape area

Landscape
Irrigation, Potable

WBIC

0-0.017 AFY/ac
based on size of
landscape area

Using IRWD-specific savings rates that reflect participation
trends and intra-District customer variability can be used to
improve local planning estimates and inform program
prioritization, funding, targeting, and marketing.

4.1. Water Savings Analysis Methodology

In order to estimate the water savings associated with participation in each WE program, water use by
program participants was compared to water use by a representative cohort. Water use savings were
estimated for the ten WE programs identified below.

O NV A WNRE

27 This estimate is based on monthly reporting to the State Water Resources Control Board.

December 2019

Single-Family Residential (SFR) Turf Removal Rebates;
SFR Weather-Based Irrigation Controller (WBIC) Rebates;
SFR High Efficiency Toilet (HET) Rebates;

SFR Premium High Efficiency Toilet (PHET) Rebates;
SFR High Efficiency Clothes Washer (HECW) Rebates;
SFR One-Stop-Shop Program (all devices);

WBIC Rebates for Potable Landscape Irrigation service points (SPs);
WBIC Rebates for Non-Potable Landscape Irrigation SPs;
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9. Turf Removal Rebates for Potable Landscape Irrigation SPs; and

10. Turf Removal Rebates for Non-Potable Landscape Irrigation SPs.

This selected list of WE programs is similar to those analyzed in Section 3 with the following modifications:
(1) water savings by HET and PHET rebates are evaluated separately;?® (2) water savings for participants
in the One-Stop-Shop program is evaluated regardless of which or how many devices were installed in
order to evaluate the water saved by the One-Stop-Shop approach as a whole; and (3) water savings by
commercial, industrial, and institutional (Cll) customers are not evaluated due to the limited amount of
available data.

In order to estimate the water savings associated with participation in each WE program, water use by
program participants was compared to water use by a representative cohort over the same time period,
that was stratified based on key criteria. Specifically, water use before and after implementation of a given
WE measure (e.g., device or turf removal) by program participants is compared to the water use by a
cohort of accounts who have not participated in the same or other WE programs in the given time frame.
The incremental volume of water saved by program participants compared to that of the cohort group
can then be attributed to program participation, as other factors have been normalized. This analytical
technique is also known as a “Difference-in-Differences Estimation”. The Difference-in-Difference method
is a standard method used in economics and social science for quantitatively evaluating observational
study data by studying the differential effect of a treatment, or in this case participation in a given WE
program as compared to a “control group,” when a true controlled experiment cannot be performed.

By comparing water use over time to a cohort group and identifying just the incremental change in water
use due to program participation, this methodology controls for variation in water use due to climate,
economic, and other temporally related factors. By stratifying (or weighting) the cohort group based on
key factors (i.e., village or landscape size), this method also effectively controls for geographic-linked
water use influencing factors, such as house and yard size, housing age, general socio-economic factors,
general landscape management factors, etc. The results of these savings analyses are compared to
industry standard values in Section 4.7.

Participant Sample Groups: In order to estimate the water saving attributable to a single WE program,
participant sample groups for this analysis were limited to SPs that participated in only one WE program,
and who participated in that program in only one year (e.g., did not receive several HET rebates over
several years). The participant sample groups were further limited to just those SPs that had active water
use over the study period.?® Active SPs were identified as those who received 12 or more water bills in a
given year. Further, in order to reasonably screen out residential SPs that are not fully occupied (e.g.,
partially occupied rental properties or a part-time residence), SFR SPs were further considered to be active
only if they used 20 one-hundred cubic feet (CCF) or more in a given year (approximately 42 gallons per

day [gpd]).3%3!

28 HET refers to toilets that are 1.28 gallons per flush (gpf) or less. PHET refers to toilets that are 1.1 gpf or less.

2% For purposes of the saturation analysis in Section 5.2.1, all program participants are considered.

3020 CCF, or 42 gpd was selected as this threshold because this represents the lowest 10% of water use by accounts.
31 |IRWD customers received one extra bill in 2015 due to a change in water billing system. For purposes of active
account screening, a full year of water bills was considered to be 13 water bills in 2015.
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Given that landscape irrigation SPs do not have the same occupancy issues, landscape irrigation SPs were
considered to be active if they received 12 or more water bills and used at least 1 CCF per year of water.
Due to these sample group “eligibility” limitations, the total number of participants in each participant

sample group evaluated herein is lower than the total number of program participants identified in
Section 3.

Comparison Cohort Sample Groups: SPs included in the cohort groups are limited to those SPs that had
not participated in any WE program based on available data and that meet the same active account
thresholds as described above for the participant sample groups (i.e., received 12 bills per year and had a
minimum level of annual water use). It is possible that members of the cohort group participated in a
program prior to 2009;32 however, given the large number of SPs included in these groups the effect of
participation prior to 2009 would be expected to be minimal. Although not participants in a specific WE
program, a portion of the cohort group members would be expected to have changed out water using
devices with more efficient ones through natural replacement. Given this, the WE program savings
identified by this method may actually be somewhat higher. Therefore, this approach results in a
conservative WE program savings estimate.

Study Periods: Table 4-1 below shows the selected study periods (shown in blue shading) for each of the
WE programs and the number of SPs meeting the above criteria. The study periods are generally selected
to incorporate the most recent three to four years of available data, in order to represent the most current
water use characteristics and devices available on the market. Water savings cannot be calculated for
participants in 2018 because no water use data are available to represent a period following the WE
program implementation. As shown in Table 4-1, these selected time periods generally capture the
majority of the overall program participants in the most recent years. In each case, the study period spans
a portion of the 2013-2017 drought. Given that both the participant and cohort populations were subject
to the same drought-related factors over this period, the effect of the drought on the analyses would be
expected to be relatively minimal. Including the drought in the study period would be expected to have a
larger effect on the results of savings for outdoor programs than indoor programs, and may be a factor
particularly in the variation and minimal savings observed in WBIC programs.

32 Between 1993 and 2008, IRWD customers received over 21,000 WE devices through WE programs, including HETs,
HECWs, WBICs, and other devices.
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Table 4-1
Selected WE Program Study Period

Number of SPs Participating in a Single WE Program?333* Total SPs | Percent of
WE Program in Study |Participant
2008 | 2009 |{2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 |2017 | 2018 | Period SPs
Single-Family Residential SPs
Turf Removal Rebates | -- 836 92%
WBIC Rebates 3 367 56%
HET Rebates 73 621 59%
PHET Rebates -- 204 97%
HECW Rebates 500 2,807 32%
One-Stop-Shop -- 884 99%
|Landscape Irrigation SPs
Turf Removal Rebates
Non-Potable - 46 94%
Potable - 36 82%
WBIC Rebates
Non-Potable 1 441 83%
Potable -- 58 92%

Stratification: For the SFR WE programs, the water savings calculations were stratified (or weighted) based
on villages as shown in Figure 2-1, as a way to control for geographically linked variables such as house
and yard size, housing age, general socio-economic factors, etc. Table 4-2 shows a comparison of key
characteristics for the SFR program participants and the cohort group SPs, as grouped by Villages. Based
on this assessment, the characteristics of the cohort group members are consistent with the program
participant sample group members and thus the cohorts are appropriately representative of the program
participants for purposes of this analysis.

For landscape irrigation WE programs, water savings calculations were stratified based on
evapotranspiration (ET) zone (Figure 4-1) and based on the size of the irrigated area per SP. That is, all
landscape irrigation SPs were categorized to control for the general differences in landscape management

33 The SPs included here includes SPs that did not have active water use for the analysis period before and/or after
participation. Thus, the actual number of SPs included in the participant sample groups are further reduced by 2%
to 25% depending on the program. Approximately 25% of the SFR HECW rebate recipient SPs lacked sufficient water
use data, reflecting the fact that rebates can be used to purchase HECWs for new homes, rather than only replacing
existing older washers.

34 Selected study periods are shown with blue shading. Total SPs in a study period refers to the number of SPs
participating in a program in a given year within the selected study period. Percent of Participant SPs is based on the
total number of SPs participating in a given year since 2009.
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Table 4-2

Housing Stock Characteristic of Cohort Group and SFR Program Participants
Irvine Ranch Water District

Comparision Cohort Members

SFR Turf Removal

SFR WBIC Rebates

SFR HET Rebates

Median Median Median Median
Number | Year |Medianlot| Interior |Number | Median Year Built | Median Lot Number | Year Year Built Median Lot | Lot Size Range (sq | Number | Median | Year Built Interior Interior Size
Village and Village Group | of SPs Built | Size (sq ft) |Size (sq ft)| of SPs | Year Built Range Size (sq ft) | Lot Size Range (sq ft)| of SPs Built Range Size (sq ft) ft) of SPs | Year Built| Range |Size (sqft) | Range (sq ft)
Northpark 1,213 2001 5,265 2,486 19 2001 1999 - 2003 5,053 3,684 - 207,968 12 2001 2000 - 2003 5,711 4,053 - 8,288 11 2001 1999 - 2005 2,971 1,491 - 3,902
Orchard Hills 395 2015 6,196 3,628 - - - - - 3 2015 2014 - 2015 6,900 5,781 - 7,925 - - - - -
Stone Gate 913 2013 7,318 2,291 2 2011 2010 - 2012 4,008 4,008 - 4,008 7 2014 2013 - 2015 4,836 3,317 - 165,307 - - - - -
Tustin Ranch 1,290 1994 6,683 2,476 28 1994 1989 - 1999 9,875 2,434 - 489,566 9 1994 1989 - 1999 9,660 2,424 - 489,566 18 1993 1989 - 1997 2,057 1,281 - 3,467
Tustin Ranch North 810 1998 5,300 2,526 18 1998 1993 - 2002 5,728 2,450 - 36,982 9 1998 1993 - 2001 4,929 4,310 - 16,989 15 1998 1992 - 2001 2,117 1,788 - 4,333
West Irvine 878 1999 4,433 2,140 16 2000 1997 - 2001 4,860 3,690 - 6,841 10 1998 1997 - 2001 4,709 3,083 - 699,962 19 1999 1997 - 2001 2,246 1,649 - 3,114
Modjeska Canyon 168 1964 - 1,208 4 1990 1941 - 2000 - 3,643 - 43,560 - - - - - 4 1965 1948 - 1980 1,625 654 - 2,582
Orange Park Acres 397 1966 - 1,913 14 1966 1936 - 1992 - 4,128 - 47,916 3 1992 1979 - 2007 - 43,560 - 43,560 3 1955 1918 - 1966 1,978 1,664 - 2,025
Silverado Canyon 336 1945 6,338 1,032 4 1961 1933 - 1999 8,198 5,500 - 32,000 3 2000 1976 - 2002 - 8,676 - 34,100 2 1959 1940 -1977 1,104 781 - 1,427
Williams Canyon 35 2000 - 810 - - - - - - - - - - - - - -
Baker Ranch 358 2015 3,980 2,252 1 2014 2014 - 2014 4,439 4,439 - 4,439 4 2014 2014 - 2015 3,476 2,257 - 6,915 - - — — —
Foothill Ranch 1,690 1994 4,800 2,004 55 1994 1991 - 1997 5,280 3,125 - 10,400 22 1994 1990 - 1996 4,815 3,500 - 7,475 34 1993 1990 - 1998 1,995 1,086 - 2,684
Lake Forest 5,603 1976 6,000 2,105 220 1977 1964 - 2013 6,225 3,000 - 18,000 69 1977 1968 - 2012 5,912 3,000 - 13,340 137 1976 1928 - 1990 2,110 945 - 3,569
Portola Hills 641 1992 6,300 2,513 36 1992 1987 - 1995 6,188 3,180 - 16,875 9 1994 1988 - 1996 6,360 3,030 - 19,800 11 1992 1987 - 1994 2,513 1,788 - 3,246
Cypress Village 499 2014 3,691 2,448 - - - - - 1 2014 2014 - 2014 3,659 3,659 - 3,659 - - - - -
Heritage Fields 630 2014 6,515 2,696 1 2014 2014 - 2014 4,550 4,550 - 4,550 8 2014 2013 - 2015 5,497 4,680 - 7,067 - - - - -
Hidden Canyon 21 2015 8,026 5,039 - - - — - 1 2015 2015 - 2015 7,394 7,394 - 7,394 - - - - —
Laguna Altura 484 2012 - 2,075 1 2012 2012 - 2012 4,235 4,235 - 4,235 1 2011 2011 - 2011 4,231 4,231 - 4,231 1 2013 2013 - 2013 2,075 2,075 - 2,075
Lambert Ranch 137 2013 6,325 3,937 - - - - - 3 2013 2013 - 2013 5,643 5,009 - 8,669 - - - - -
Portola Springs 294 2010 - 2,095 1 2012 2012 - 2012 - - 2 2011 2009 - 2013 - - - - - - -
Portola Springs North 492 2012 7,188 2,398 2 2008 2007 - 2009 8,174 5,881 - 10,466 3 2011 2010 - 2013 4,312 3,118 - 5,634 - - - - -
Woodbury 1,046 2005 5,986 2,414 5 2009 2005 - 2013 5,000 3,600 - 7,083 14 2006 2005 - 2013 5,304 3,668 - 99,000 8 2005 2005 -2007 1,691 957 - 2,299
Woodbury East 130 2009 8,287 2,313 — — - — — 1 2010 2010 - 2010 — - - - — — —
Crystal Cove 444 2003 - 3,997 3 2007 2003 - 2008 — 9,844 - 18,644 - — - — - - - - - -
Newport Coast 1,898 1998 9,569 3,495 20 1998 1992 - 2006 8,101 3,800 - 26,400 13 1998 1993 - 2006 7,150 3,840 - 11,660 8 1998 1993 - 2003 2,936 1,919 - 4,176
Oak Creek 770 2000 - 1,750 15 1999 1998 - 2001 5,104 3,373 - 259,393 8 1999 1998 - 2000 8,415 3,804 - 356,957 6 1999 1999 - 2002 2,186 1,166 - 3,023
Quail Hill 809 2003 - 1,930 6 2004 2003 - 2006 7,000 4,328 - 381,432 7 2004 2003 - 2006 8,843 5,870 - 381,432 2 2004 2003 - 2004 2,155 1,775 - 2,535
Shady Canyon 317 2005 - 6,909 1 2005 2005 - 2005 - 25,962 - 25,962 - - - - - - - - - -
Turtle Ridge 693 2003 — 2,921 10 2004 2003 - 2006 9,697 5,477 - 386,998 7 2005 2003 - 2006 7,242 6,438 - 10,535 2 2003 2003 - 2003 3,258 3,184 - 3,331
Culverdale 326 1970 5,457 1,807 8 1971 1969 - 1971 6,222 4,956 - 8,250 3 1969 1969 - 1970 5,135 4,980 - 5,525 5 1970 1969 - 1971 1,273 1,075 - 2,311
Deane Homes 216 1974 4,607 2,275 7 1974 1973 - 2013 4,494 4,050 - 5,729 2 1994 1975 -2013 3,487 3,373 - 3,600 4 1974 1974 - 1996 2,591 1,841 - 2,762
Orangetree 205 1977 2,739 1,133 - - - - - - - - - - 4 1977 1977 - 1977 916 867 - 964
Turtle Rock 1,561 1976 7,076 2,516 29 1977 1968 - 1996 7,500 5,000 - 19,800 19 1977 1968 - 2006 8,000 5,500 - 47,916 25 1973 1968 - 1994 2,384 1,702 - 4,676
University Park 430 1969 5,100 1,916 11 1968 1965 - 1973 5,500 4,144 - 6,750 2 1970 1968 - 1971 4,500 3,000 - 6,000 6 1970 1965 -1973 1,841 1,495 - 2,294
Woodbridge 2,229 1980 5,000 1,946 30 1980 1976 - 1986 4,760 3,024 - 679,775 17 1980 1976 - 2013 5,000 3,024 - 334,253 43 1979 1976 - 1990 2,007 1,440 - 3,847
Newport Beach 352 1998 6,807 2,951 3 1998 1986 - 1998 7,269 3,500 - 11,503 - — — — - 3 1986 1986 - 1986 1,217 1,191 - 2,105
Riviera 127 1964 1,766 1,780 - - - - - - - - - - - - - - -
Santa Ana Heights 1,530 1963 7,390 1,789 29 1961 1907 - 2004 7,560 2,483 - 25,500 7 1960 1949 - 2013 7,425 3,640 - 9,479 8 1954 1949 - 1966 1,554 1,162 - 5,872
Tustin Legacy 770 2007 5,084 2,921 6 2006 2005 - 2009 5,098 3,042 - 6,891 15 2007 2005 - 2009 5,014 3,042 - 7,144 3 2007 2005 - 2007 2,921 2,526 - 3,360
Westpark 1,553 1989 4,050 2,013 28 1989 1986 - 1997 4,225 3,300 - 7,500 7 1989 1987 - 1996 4,050 2,850 - 5,400 24 1991 1987 -1997 1,988 1,085 - 3,107
Windwood 201 1984 913 1,096 1 1984 1984 - 1984 — - — — — - 2 2004 2004 - 2004 1,607 1,607 - 1,607
Cal Homes 432 1971 5,500 1,480 15 1971 1970 - 2007 5,600 5,000 - 6,600 4 1971 1970 -1971 5,300 5,000 - 6,440 7 1970 1970-1971 1,200 975 - 1,967
College Park 674 1973 5,200 1,970 14 1974 1971-1975 5,000 4,500 - 6,700 5 1974 1972 -1974 5,300 5,000 - 6,300 11 1974 1971 -2001 1,970 1,420 - 2,318
Deerfield 408 1975 5,400 2,122 7 1975 1974 - 1976 5,400 5,400 - 7,200 4 1976 1975 - 1976 5,400 5,390 - 7,840 2 1976 |1975-1976/ 2,358 | 2,125 - 2,591
Greentree 412 1973 5,406 1,762 8 1971 1971 - 1974 5,545 5,000 - 5,624 5 1974 1972 - 2004 5,002 4,896 - 5,467 5 1971 |1971-1974 1,611 1,448 - 2,089
Irvine Grove 13 2005 3,200 2,004 2 2005 2005 - 2005 3,616 3,616 - 3,616 - - - - - 2 1991 1976 - 2005 2,041 2,004 - 2,078
Laurelwood 181 1973 3,822 1,576 3 1973 1973 -1973 4,000 3,720 - 4,140 1 1973 1973 - 1973 3,500 3,500 - 3,500 3 1973 11973 -1974 1,801 1,242 - 1,801
Northwood 4,056 1980 5,029 2,251 85 1979 1977 - 2005 5,296 3,150 - 394,711 42 1985 1977 - 2004 5,493 3,360 - 364,959 94 1979 1977 - 2004 2,287 1,063 - 4,345
Peppertree 248 1973 5,940 2,232 10 1973 1973 - 1976 5,463 5,310 - 6,024 1 1973 1973 - 1973 6,000 6,000 - 6,000 5 1973 1973 - 1976 2,235 2,232 - 2,539
Raquet Club 188 1970 5,605 2,255 5 1970 1970 - 1971 5,500 413 - 6,300 3 1970 1970 - 1971 6,000 5,500 - 6,500 4 1971 |1970-1978 2,192 2,039 - 2,508
The Colony 608 1974 5,050 2,206 11 1998 1973 - 2000 5,000 4,450 - 7,439 3 1998 1997 - 1999 5,353 5,064 - 6,893 10 1985 1972 -1998 2,169 1,403 - 3,309
The Ranch 482 1970 6,240 2,086 18 1970 1969 - 1971 6,255 5,952 - 7,623 5 1969 1969 - 1971 6,400 6,072 - 6,450 14 1971 1969 - 1972 1,910 1,400 - 3,120
Willows 342 1971 5,000 1,307 2 1981 1970 - 1992 5,000 5,000 - 5,000 2 1971 1971 -1971 4,975 4,950 - 5,000 3 1971 1971 -1972 1,116 1,116 - 1,205
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Table 4-2

Housing Stock Characteristic of Cohort Group and SFR Program Participants
Irvine Ranch Water District

Comparision Cohort Members

SFR PHET Rebates

SFR HECW Rebates

SFR One-Stop-Shop

Median Median Median Median Median Median
Number | Year |Medianlot| Interior |Number | Median Year Built |Interior Size| Interior Size Range | Number | Year Year Built Interior | Interior Size Range | Number | Median | Year Built Interior Interior Size
Village and Village Group | of SPs Built | Size (sq ft) |Size (sq ft)| of SPs | Year Built Range (sq ft) (sq ft) of SPs Built Range Size (sq ft) (sq ft) of SPs | Year Built| Range |Size (sqft) | Range (sq ft)
Northpark 1,213 2001 5,265 2,486 2 2003 2000 - 2005 1,884 1,491 - 2,277 106 2001 1999 - 2006 2,704 1,491 - 4,640 21 2001 1999 - 2006 2,201 1,491 - 4,315
Orchard Hills 395 2015 6,196 3,628 - - - - 7 2014 2014 - 2014 4,047 2,709 - 5,396 2 2014 2014 -2014 3,377 3,145
Stone Gate 913 2013 7,318 2,291 2 2014 2013 - 2014 3,114 2,613 - 3,614 26 2013 2011 - 2015 2,117 1,685 - 3,794 4 2013 |2012-2013 2,627 1,918
Tustin Ranch 1,290 1994 6,683 2,476 8 1994 1989 - 1998 2,405 1,876 - 3,337 104 1994 1987 - 2006 2,539 1,213 - 4,468 28 1993 1987 - 2000 3,030 1,213 - 4,879
Tustin Ranch North 810 1998 5,300 2,526 4 1995 1993 - 1998 2,071 1,830 - 2,276 65 1997 1992 - 2002 2,575 1,510 - 5,240 20 1998 1992 -1999 2,400 1,788 - 2,768
West Irvine 878 1999 4,433 2,140 6 1999 1997 - 2000 2,277 1,649 - 3,393 99 2000 1997 - 2001 2,140 1,489 - 3,748 20 1999 1997 - 2001 2,072 1,649 - 3,748
Modjeska Canyon 168 1964 - 1,208 - - - - - 4 1949 1932 - 2000 667 190 - - - - -
Orange Park Acres 397 1966 - 1,913 - - - - - 7 1962 1950 - 1988 2,719 1,256 - 8,169 1 1978 1978 -1978 3,446 3,446 - 3,446
Silverado Canyon 336 1945 6,338 1,032 2 1931 1930 - 1932 736 512 - 960 11 1948 1927 - 1996 848 480 - 2,601 - - - - -
Williams Canyon 35 2000 = 810 - = - - - - - = = - 1 1978 |1978-1978 2,600 2,600
Baker Ranch 358 2015 3,980 2,252 — — - — - 6 2015 2014 - 2015 2,422 1,537 - 3,401 - - — — -
Foothill Ranch 1,690 1994 4,800 2,004 14 1994 1992 - 1998 1,838 1,086 - 2,882 161 1994 1990 - 1998 2,004 1,086 - 3,607 40 1993 1990 - 1998 2,148 1,086 - 3,607
Lake Forest 5,603 1976 6,000 2,105 32 1977 1969 - 1999 2,225 1,124 - 3,456 399 1977 1964 - 2012 2,136 945 - 4,752 137 1976 1952 - 1999 2,124 1,144 - 3,809
Portola Hills 641 1992 6,300 2,513 3 1992 1987 - 1993 3,208 2,513 - 3,383 38 1992 1987 - 1996 2,378 1,210 - 3,642 17 1991 1987 - 1996 2,009 1,154 - 3,938
Cypress Village 499 2014 3,691 2,448 - - - - - 16 2013 2013 - 2015 2,762 1,745 - 2,923 2 2014 |2013-2014 2,340 2,284
Heritage Fields 630 2014 6,515 2,696 1 2014 2014 - 2014 1,746 1,746 - 1,746 17 2014 2012 - 2014 2,448 1,971 - 3,018 5 2014 2013 -2015 2,925 2,206
Hidden Canyon 21 2015 8,026 5,039 - - - - - - - - - - - - - - -
Laguna Altura 484 2012 - 2,075 - - - - - 9 2012 2012 - 2013 2,075 1,775 - 3,236 1 2013 2013 - 2013 2,827 2,827 - 2,827
Lambert Ranch 137 2013 6,325 3,937 - - - - - 7 2012 2012 - 2013 3,848 3,458 - 4,935 - - - - -
Portola Springs 294 2010 - 2,095 - - - - - 16 2010 2007 - 2013 2,095 1,621 - 2,495 3 2007 {2007 - 2012 2,495 2,095
Portola Springs North 492 2012 7,188 2,398 5 2010 2006 - 2013 3,322 2,339 - 4,271 28 2012 2006 - 2015 2,339 1,753 - 4,134 - - - - -
Woodbury 1,046 2005 5,986 2,414 3 2005 2005 - 2009 2,347 2,299 - 3,285 85 2005 2005 - 2013 2,429 957 - 4,606 12 2007 2005 -2013 2,479 1,223 - 4,389
Woodbury East 130 2009 8,287 2,313 - - - - - 8 2010 2009 - 2010 1,904 1,904 - 2,313 1 2010 |2010-2010 1,904 1,904
Crystal Cove 444 2003 - 3,997 - - - - - 17 2004 2000 - 2008 3,838 3,162 - - - - -
Newport Coast 1,898 1998 9,569 3,495 2 1997 1994 - 1999 2,172 1,912 - 2,432 67 1999 1993 - 2006 3,435 1,459 - 10,379 5 1997 1994 - 2004 2,916 2,185 - 4,948
Oak Creek 770 2000 - 1,750 4 1999 1998 - 2000 2,212 1,656 - 2,500 73 2000 1998 - 2002 1,750 1,166 - 3,328 9 1999 1998 - 2000 2,269 1,585 - 3,554
Quail Hill 809 2003 - 1,930 4 2004 2003 - 2004 2,287 1,904 - 2,919 61 2003 2003 - 2006 2,407 1,534 - 4,761 8 2004 2003 - 2004 2,030 1,534 - 2,445
Shady Canyon 317 2005 - 6,909 - - - - - 16 2004 2002 - 2009 5,991 3,954 1 2005 2005 - 2005 7,899 7,899
Turtle Ridge 693 2003 - 2,921 1 2004 2004 - 2004 3,469 3,469 - 3,469 41 2003 2003 - 2006 2,032 1,850 - 6,141 3 2004 |2004 - 2006 3,224 3,214 - 3,902
Culverdale 326 1970 5,457 1,807 1 1969 1969 - 1969 1,449 1,449 - 1,449 18 1971 1969 - 2011 1,939 1,273 - 3,381 13 1969 1969 -1971 2,067 1,054 - 2,376
Deane Homes 216 1974 4,607 2,275 2 1974 1974 - 1974 2,838 2,577 - 3,099 12 1975 1974 - 2013 2,232 1,663 - 2,862 5 1996 1974 - 1996 2,480 2,122 - 2,779
Orangetree 205 1977 2,739 1,133 1 1976 1976 - 1976 964 964 12 1977 1976 - 1977 1,289 867 6 1977 1976 - 2004 1,220 964 - 2,036
Turtle Rock 1,561 1976 7,076 2,516 2 1992 1992 - 1992 5,019 4,676 - 5,361 101 1977 1968 - 2015 2,519 1,442 - 4,198 35 1973 1968 - 1996 2,248 1,442 - 4,675
University Park 430 1969 5,100 1,916 4 1971 1965 - 1973 2,501 1,714 - 2,810 32 1970 1965 - 2006 2,143 1,309 - 4,557 13 1971 1965 - 1973 1,916 1,215 - 2,304
Woodbridge 2,229 1980 5,000 1,946 10 1981 1976 - 1986 1,923 971 - 3,212 172 1980 1976 - 2013 1,946 971 - 4,512 41 1979 1976 - 1999 2,135 1,332 - 4,275
Newport Beach 352 1998 6,807 2,951 - - - - - 14 1998 1986 - 1999 3,367 1,739 6 1986 1986 - 1998 1,836 1,217 - 2,911
Riviera 127 1964 1,766 1,780 - - - - - 3 1964 1964 - 1964 1,574 1,574 - - - - -
Santa Ana Heights 1,530 1963 7,390 1,789 2 1967 1963 - 1970 2,067 1,571 - 2,563 40 1966 1949 - 2014 2,163 759 - 5,973 8 1964 1953 - 2015 1,993 1,574 - 2,386
Tustin Legacy 770 2007 5,084 2,921 2 2007 2007 - 2007 2,680 2,640 - 2,719 49 2007 2005 - 2012 2,878 1,342 - 5,014 9 2005 2005 - 2008 3,270 1,871 - 4,326
Westpark 1,553 1989 4,050 2,013 12 1988 1986 - 1995 1,934 919 - 2,914 99 1989 1986 - 1998 2,153 919 - 3,432 55 1989 1986 - 1997 1,868 1,157 - 3,595
Windwood 201 1984 913 1,096 1 2004 2004 - 2004 1,607 1,607 - 1,607 10 2004 1984 - 2005 1,459 1,096 7 1984 1984 - 2005 1,096 1,096 - 1,607
Cal Homes 432 1971 5,500 1,480 5 1971 1970 -1971 1,489 1,200 - 2,648 25 1971 1970 - 1971 1,540 963 - 2,757 17 1971 1970 - 1972 1,480 963 - 2,332
College Park 674 1973 5,200 1,970 4 1973 1971 -1974 1,973 1,552 - 2,729 34 1973 1971 - 2001 1,970 1,400 - 2,579 25 1973 1971 - 2001 1,970 1,420 - 3,413
Deerfield 408 1975 5,400 2,122 3 1974 1974 - 1976 1,903 1,305 - 2,592 26 1975 1974 - 1976 2,125 1,587 - 3,023 17 1975 1974 -1976| 2,564 1,305 - 2,597
Greentree 412 1973 5,406 1,762 10 1973 1972 - 1974 1,782 1,192 - 2,274 19 1973 1971 - 2003 1,785 1,448 - 2,840 22 1973 |1971-1974 1,703 1,192 - 2,732
Irvine Grove 13 2005 3,200 2,004 - - - - - 1 2005 2005 - 2005 2,078 2,078 - - - - -
Laurelwood 181 1973 3,822 1,576 2 1973 1973 -1973 1,522 1,242 - 1,801 8 1973 1973 - 1974 1,624 1,576 - 1,801 4 1974 1973 - 1974 1,689 1,242 - 1,801
Northwood 4,056 1980 5,029 2,251 35 1979 1977 - 2004 2,364 1,323 - 3,913 352 1980 1977 - 2015 2,382 948 - 4,345 149 1984 1977 - 2005 2,337 1,054 - 4,412
Peppertree 248 1973 5,940 2,232 1 1973 1973 -1973 1,649 1,649 - 1,649 10 1974 1973 - 1976 1,942 1,320 - 2,419 6 1973 1973 - 1975 1,605 1,346 - 3,227
Raquet Club 188 1970 5,605 2,255 - - - - - 11 1970 1970 - 1971 2,344 1,464 - 2,610 7 1970 |1970-1971| 2,514 1,470 - 3,178
The Colony 608 1974 5,050 2,206 3 1973 1972 - 1974 1,614 1,403 - 2,268 45 1997 1970 - 2008 2,206 1,228 - 3,246 19 1998 |1970-1999 2,239 1,238 - 3,309
The Ranch 482 1970 6,240 2,086 3 1971 1971 -1972 2,160 1,950 - 2,479 25 1971 1969 - 1971 2,039 1,400 - 3,086 17 1971 1969 - 1972 2,086 1,400 - 2,659
Willows 342 1971 5,000 1,307 4 1971 1971 -1972 1,292 1,116 - 1,588 23 1971 1970 - 2006 1,156 780 - 4,051 39 1971 1970 - 1972 1,200 976 - 2,640
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Table 4-2
Housing Stock Characteristic of Cohort Group and SFR Program Participants
Irvine Ranch Water District

Abbreviations:

HECW = high efficiency clothes washer SPs = service points

HET = high efficiency toilet WBIC = weather-based irrigation controller
PHET = premium hight efficiency toilet sq ft = square feet

SFR = single-family residential —-=not available

Notes:

(a) Housing stock characteristics are based on available parcel and billing data. At the time of this analysis, some MFR SPs were miscategorized as SFR SPs in the billing system. Thus, the maximum
lot sizes for some villages may not reflect SFR SPs, and the median and lot sizes may be skewed somewhat higher. However, these data did not factor into the water savings analyses, and the
SFR/MFR error rate is expected to be the same between the participant and cohort groups.

(b) Only villages with SFR SPs participating in specified programs are summarized herein.
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Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water
practices related to landscape size by dividing the SPs into the following irrigated landscape area
classifications: <0.25 acres, 0.25-0.49 acres; 0.5-0.99 acres; 1.0-1.99 acres; and >2 acres.*

Water Savings Calculation: For each active account, the average annual water use for a period of three
years prior to WE program participation is compared to the average annual water use in the one to three
years following WE program participation, dependent on available data. The change in water use by WE
program participants is then compared to that of the cohort group over the same time period. As
discussed below, the resultant WE program-specific water savings is calculated for the District as a whole,
as well as by Village Group for SFR accounts and by landscape size for landscape irrigation accounts.®

Population Variation: Box-plots illustrating the population variation for both participant and program
sample groups, as well as the resultant water savings estimates are presented in Appendix C. Based on
this, the sample and cohort populations appear to reflect a similar level of variability, and do not appear
to be skewed by outliers. By using the largest participant and cohort group population sizes available, this
analysis minimizes the effects of individual outlier results and instead reflects the inherent variability
associated with people’s behaviors, habits, and needs.

4.2. Outdoor Irrigation Programs for Single-Family Residential Customers

Tables 4-3 and 4-4 below summarize the estimated water savings associated with participation in the SFR
Turf Removal Rebate®” and WBIC Rebate programs by Village Group and across the District. Tables 4-5
and 4-6 present the comparison of water use by the program participants and the cohorts over the
selected study periods.

Participation in the SFR Turf Removal program results in approximately 0.055 acre feet per year (AFY) of
reduced water use per participating SP, or approximately 3 acre-feet per year per acre (AFY/ac) of turf
replaced. The amount of water saved by a participant varies between Village Group. Notably, the highest
savings was observed in the Coast Village Group, which is primarily located in the Coastal ET zone. This
result is somewhat counterintuitive, as homes located in an area with the lowest ET rate would be
expected to use less water for irrigation to start with and therefore experience less of a reduction in water
use through this landscape change. However, in this area, homes often have larger lots, serviced by
professional gardeners, and/or the homeowners are generally less price sensitive than in other areas of
the District.%®

The water savings results for WBIC rebates, shown in Table 4-4, show a similar trend. Annual water savings
resulting from a WBIC rebate is approximately 0.17 AFY, or roughly one-third the savings observed by Turf
Removal Rebate participants.

35 As discussed in Section 4.6, landscape water use on a per acre basis decreases as the overall landscape area
increases. The landscape size ranges selected for each group were chosen to provide a rough grouping of similar-
sized landscapes in order to control for such variations.

36 potable and non-potable landscape irrigation accounts are assessed separately.

37 It should be noted that some SPs in the participant group may have participated in the program prior to 2009,
which may result in a lower savings estimate.

38 As discussed further below in Section 4.6, this result is supported by the fact that in practice, landscape irrigation
usage by dedicated irrigation accounts is actually highest by SPs in the Coastal ET zone, and lowest in the Foothill ET
zone.
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Summary of Water Savings for SFR Turf Removal Rebate Participants, Based on 2014 - 2017

Participation

Average Turf

Annual Water

Annual Water

Predominant ET N‘.'".‘be’ of Area Removed | Savings per SP Savings per
Village Group Zone Participant SPs (sq ft) (AFY) Acre (AFY/ac)
A - West Irvine/Tustin Ranch Central 82 715 0.053 3.2
B - Canyons/OPA Foothill 20 2,308 0.14 2.7
C - Lake Forest/Foothills Foothill/ Central 305 882 0.064 3.2
D - Central Central 9 421 -0.0085% -0.88%
E - Coast Coastal/ Central 55 825 0.076 4.0
F - Central Irvine/University Central 81 602 0.037 2.7
G - Santa Ana Heights/UCI Central 65 767 0.057 3.3
H - Central Irvine/ICD Central 173 673 0.039 2.5
Weighted Total n/a 790 808 0.055 3.0
Table 4-4
Summary of Water Savings for SFR WBIC Rebate Participants, Based on 2015 — 2017 Participation
Predominant ET Number of Annual Water
Village Group Zone Participant SPs Savings per SP (AFY)
A - West Irvine/Tustin Ranch Central 46 0.0083
B - Canyons/OPA Foothill 5 0.0904°
C - Lake Forest/Foothills Foothill/Central 86 0.12
D - Central Central 34 0.025
E - Coast Coastal/Central 32 0.032
F - Central Irvine/University Central 43 0.019
G - Santa Ana Heights/UCI Central 28 -0.014
H - Central Irvine/ICD Central 61 0.025
Weighted Total n/a 335 0.017

4.3. Single-Family Residential High Efficiency Toilet Rebate Program

Tables 4-7 and 4-8 below summarize the estimated water savings associated with replacement of older
toilets with HETs and PHETSs, respectively. Tables 4-9 and 4-10 present the comparison of water use by
the program participants and the cohorts for the selected study periods.

39 Due to the small sample size the resultant estimate is a negative value. Total savings calculated for the District are

weighted by number of SPs.

40 Due to the small sample size, the resultant estimate is much higher than for other Village Groups. Total savings
calculated for the District are weighted by number of SPs.
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Table 4-5
Water Savings Analysis for SFR Turf Removal Program
Irvine Ranch Water District

2014 Participation 2015 Participation 2016 Participation 2017 Participation
Participants| Cohort |Participants| Cohort |Participants| Cohort [Participants Cohort
Units (a) (b) (a) (b) (a) (b) (a) (b)
SP Parcticipation
Number of SPs - 119 26,762 360 33,902 217 34,968 94 28,462
Total Area of Turf Replaced sq ft 85,240 n/a 287,219 n/a 195,135 n/a 70,392 n/a
Average Area of Turf Replaced per SP sq ft 716 n/a 798 n/a 899 n/a 749 n/a
Water Use
Average Annual Water Use - Before Period CCF 206 194 202 186 183 175 160 152
Average Annual Water Use - After Period CCF 140 155 138 150 144 155 136 149
Annual Water Use Reduction per SP CCF 67 39 64 37 39 21 24 3
Estimated Water Savings
Reduction in Water Use per SP due to the CCE 28 28 18 n
Turf Removal Program (c)
| . . CCF 39 35 20 28
/;”““a YV:te,r Sa"'”gz per 1,000 sq ft AFY 0.090 0.080 0.047 0.065
emoval Project (c) (d) gal 29,234 25,990 15,191 21,229

Average Annual Water Use

200
180
160
140
120
100
80
60
40
20

188 177

Water Use (HCF)

Average Annual Water Use - Before Period Average Annual Water Use - After Period

M Program Participants B Comparison Cohort

Abbreviations
CCF = one hundred cubic feet SFR = single-family residential
gal = gallons SP = service point
n/a = not applicable sq ft = square feet

Notes
(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program, (2) have only

participated in the program in the specified year, and (3) have sufficient water use data within the study periods.

SPs included in the comparison cohort sample groups are limited to those that: (1) have not participated in any water efficiency program based

on available data and (2) have sufficient water use data within the study periods.

(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the program
participants over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is stratified based on Village.

(d) Annual Water Savings per 1,000 sq ft Removal Project = (reduction in water use per SP X number of SPs)/(total area of turf replaced/1,000)
Rebate cost per gallon of water saved over a ten-year period is calculated as the total dollar value of rebates issued divided by the annual
water savings per average turf removal project (assumed to be 947 sq ft) extended over a ten-year period. Rebate cost does not include the
cost of program administration.

(e) Totals may not sum exactly due to rounding.

(b

EKI Environment & Water, Inc.
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Table 4-6
Water Savings Analysis for SFR WBIC Rebate Program
Irvine Ranch Water District

2015 Participation 2016 Participation 2017 Participation
Participants Participants Participants
Units (a) Cohort (b) (a) Cohort (b) (a) Cohort (b)
SP Participation
Number of SPs -- 71 26,664 110 34,919 154 36,591
Total Number of Rebates Issued -- 71 n/a 116 n/a 165 n/a
Water Use
Average Annual Water Use - Before Period CCF 182 181 173 161 162 146
Average Annual Water Use - After Period CCF 151 148 151 144 148 145
Annual Water Use Reduction per SP CCF 31 33 22 17 14 1
Estimated Water Savings
Annual Water Savings due to Program Participation| CCF -2 5 13
per SP (c) gal -1,441 3,999 10,002
; CCF -2 5 12
Annual Water Savings per Rebate
AFY -0.004 0.012 0.029
Issued (c) (d)
gal -1,441 3,792 9,335

Average Annual Water Use

200
180
160
140
120
100
80
60
40
20

Water Use (CCF)

Average Annual Water Use - Before Period Average Annual Water Use - After Period

M Program Participants B Comparison Cohort

Abbreviations
CCF = one hundred cubic feet; 748 gallons SFR = single-family residential
gal = gallons SP = service point
n/a = not applicable WBIC = weather-Based Irrigation Controller

Notes

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program, (2) have only participated
in the program in the specified year, and (3) have sufficient water use data within the study periods.

(b) SPs included in the comparison cohort sample groups are limited to those that: (1) have not participated in any water efficiency program based on available
data and (2) have sufficient water use data within the study periods.

(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the program participants
over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is stratified based on Village.

(d) Totals may not sum exactly due to rounding.

EKI Environment & Water, Inc.
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The term HET generally refers to toilets with a flush rate of 1.28 gallons per flush (gpf) or less, while PHETs
have a flush rate of 1.1 gpf or less. Based on this analysis, the water savings associated with a HET is
approximately 0.014 AFY, while that of a PHET is approximately 0.013 AFY. Given that PHETs have lower
water usage rates than HETs, it would be expected that PHETs would result in a greater overall savings.
However, based on the results broken down by year (Tables 4-9 and 4-10), it appears that greater water
savings were achieved through HET rebates in 2015 than in 2013 or 2014. Thus, the toilets installed under
the HET rebate likely included more efficient toilets (i.e., PHETs) as they become available on the market,
and thus the savings results for HET and PHET rebates are very similar. Given that rebates are only
currently offered for PHETSs, water savings associated with future rebates would be expected to be similar
to that shown in Table 4-8. On average, two rebates were issued per SP, resulting in a savings of
approximately 0.028 AFY per home through this program.

Table 4-7
Summary of Water Savings for SFR HET Rebate Participants, Based on 2013 — 2015 Participation
Number of Annual Water | Annual Water
Participant Number of | Savings per SP | Savings per
Village Group SPs Rebates (AFY) Rebate (AFY)
A - West Irvine/Tustin Ranch 63 107 0.0032 0.0018
B - Canyons/OPA 9 11 0.019 0.016
C - Lake Forest/Foothills 182 276 0.0087 0.057
D - Central 9 21 -0.014% -0.0060%*
E - Coast 18 28 0.039 0.025
F - Central Irvine/University 87 142 0.021 0.013
G - Santa Ana Heights/UCI 40 67 0.16 0.096
H - Central Irvine/ICD 160 253 0.010 0.0062
Weighted Total 568 905 0.022 0.014
Table 4-8
Summary of Water Savings for SFR PHET Rebate Participants, Based on 2015 — 2017 Participation
Number of Annual Water | Annual Water
Participant Number of | Savings per SP | Savings per
Village Group SPs Rebates (AFY) Rebate (AFY)
A - West Irvine/Tustin Ranch 22 51 0.018 0.0078
B - Canyons/OPA 2 2 0.0023 0.0023
C - Lake Forest/Foothills 48 93 0.034 0.017
D - Central 9 23 0.011 0.0041
E - Coast 10 20 0.025 0.012
F - Central Irvine/University 20 43 0.064 0.030
G - Santa Ana Heights/UCI 17 45 0.023 0.0087
H - Central Irvine/ICD 70 149 0.019 0.0087
Weighted Total 198 426 0.028 0.013
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Table TM4-9
Water Savings Analysis for SFR HET Rebate Program
Irvine Ranch Water District

2013 Participation 2014 Participation 2015 Participation
Participants Participants Participants
Units (a) Cohort (b) (a) Cohort (b) (a) Cohort (b)
SP Participation
Number of SPs - 47 18,713 176 28,539 345 32,988
Total Number of Rebates Issued - 72 n/a 249 n/a 584 n/a
Number of SPs Receiving 1 Rebate - 29 n/a 129 n/a 195 n/a
Number of SPs Receiving 2 Rebates - 11 n/a 25 n/a 70 n/a
Number of SPs Receiving more than 2 Rebates -- 7 n/a 22 n/a 80 n/a
Water Use
Average Annual Water Use - Before Period CCF 152 176 161 178 182 176
Average Annual Water Use - After Period CCF 130 153 118 142 136 142
Annual Water Use Reduction per SP CCF 22 23 43 36 46 34
Estimated Water Savings
Annual Water Savings due to Program Participation CCF -0.20 7 12
per SP (c) gal -151 5,382 8,973
. CCF -0.13 5 7
]Annujl Wa(tjer Savings per Rebate AFY 0.0003 0.012 0.016
ssued (c) (d) gal -99 3,804 5,301
Average Annual Water Use
200
180
160
w 140
O
< 120
b
2 100
g 80
©
= 60
40
20
0

Average Annual Water Use - Before Period

M Program Participants

Abbreviations
CCF = one hundred cubic feet; 748 gallons
gal = gallons
HET = high efficiency toilet

Notes

n/a = not applicable
SFR = single-family residential
SP = service point

W Comparison Cohort

Average Annual Water Use - After Period

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program, (2) have only participated
in the program in the specified year, and (3) have sufficient water use data within the study periods.
(b) SPsincluded in the comparison cohort sample groups are limited to those that: (1) have not participated in any water efficiency program based on
available data and (2) have sufficient water use data within the study periods.
(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the program participants
over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is stratified based on Village.

(d) Totals may not sum exactly due to rounding.
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Table 4-10
Water Savings Analysis for SFR PHET Rebate Program
Irvine Ranch Water District

2015 Participation 2016 Participation 2017 Participation
Participants Participants Participants
Units (a) Cohort (b) (a) Cohort (b) (a) Cohort (b)
SP Participation
Number of SPs - 52 21,743 115 33,021 31 22,157
Total Number of Rebates Issued -- 111 n/a 244 n/a 71 n/a
Number of SPs Receiving 1 Rebate -- 16 n/a 38 n/a 7 n/a
Number of SPs Receiving 2 Rebates -- 17 n/a 36 n/a 10 n/a
Number of SPs Receiving more than 2 Rebates -- 19 n/a 41 n/a 14 n/a
Water Use
Average Annual Water Use - Before Period CCF 160 168 159 154 119 136
Average Annual Water Use - After Period CCF 121 136 129 138 104 133
Annual Water Use Reduction per SP CCF 39 32 30 17 16 3
Estimated Water Savings
Annual Water Savings due to Program Participation CCF 7 14 12
per SP (c) gal 5,450 10,157 9,271
. CCF 3 6 5
ﬁ:g:g' (\CA)/?:)” Savings per Rebate AFY 0.0078 0.015 0.012
gal 2,553 4,787 4,048

Average Annual Water Use

180
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60
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20

Water Use (CCF)

Average Annual Water Use - Before Period Average Annual Water Use - After Period

M Program Participants B Comparison Cohort

Abbreviations
CCF = one hundred cubic feet; 748 gallons n/a = not applicable
gal = gallons SFR = single-family residential
PHET = premium high efficiency toilet SP = service point

Notes

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program, (2) have only participated
in the program in the specified year, and (3) have sufficient water use data within the study periods.

(b) SPs included in the comparison cohort sample groups are limited to those that: (1) have not participated in any water efficiency program based on available
data and (2) have sufficient water use data within the study periods.

(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the program participants
over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is stratified based on Village.

(d) Totals may not sum exactly due to rounding.

EKI Environment & Water, Inc.
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4.4. Single-Family Residential High Efficiency Clothes Washer Rebate Program

Table 4-11 below summarizes the estimated water savings associated with replacement of older clothes
washers with HECWs.* Table 4-12 presents the comparison of water use by the program participants and
the cohorts over the selected study periods.

Overall, replacement of a clothes washer with an HECW saves approximately 0.012 AFY. Notably, no
savings are observed from participation in this program by SPs in the Santa Ana Heights/UCI Village Group.
In general, the highest rates of savings are observed in the Central, Coast, and Central Irvine/ICD Village
Groups. The Central Irvine/ICD Village Group is dominated by older homes, and thus a higher rate of
savings would be expected. It should be noted that while the highest per-SP savings was observed in the
Canyons/OPA Village Group, this result may be less accurate because it is based on such a small sample
size (i.e., only 17 program participants).

Table 4-11
Summary of Water Savings for SFR HECW Rebate Participants, Based on 2014 — 2017 Participation
Number of Participant | Annual Water Savings
Village Group SPs per SP (AFY)
A - West Irvine/Tustin Ranch 316 0.0078
B - Canyons/OPA 17 0.046
C - Lake Forest/Foothills 477 0.012
D - Central 169 0.016
E - Coast 228 0.023
F - Central Irvine/University 261 0.0078
G - Santa Ana Heights/UCI 188 -0.00030%?
H - Central Irvine/ICD 448 0.017
Weighted Total 2,104 0.012

4.5. One-Stop-Shop Program for Single-Family Residential Customers

Table 4-13 below summarizes the estimated water savings associated with participation in the One-Stop-
Shop program, and Table 4-14 presents the comparison of water use by program participants and the
cohorts over the study period.

Depending on the need and preferences of the individual household, devices installed through this
program included a combination of HETs, PHETSs, faucet aerators, showerheads, and WBICs. On average,
this resulted in a savings of 0.046 AFY per SP. As shown in Table 4-14, half of the water-saving devices

41 Water use by clothes washers is measured by “water factor,” or the number of gallons of water used per cycle per
cubic foot of washer capacity. The lower the water factor, the more efficient a washer is. Clothes washers historically
and currently available on the market have a wide range of water factors, and the market has been trending towards
more efficient washers over time.

42 This negative value may be the result of more SPs in this Village Group not having had a clothes washer in the
home prior to participation in this program than in other Village Groups. This value is included in the weighted
average total for the District, and thus may result in a more conservative savings estimate.
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Table 4-12
Water Savings Analysis for SFR HECW Rebate Program
Irvine Ranch Water District

2014 Participation 2015 Participation 2016 Participation 2017 Participation
. Participants Participants Participants Participants
nits (a) Cohort (b) (a) Cohort (b) (a) Cohort (b) (a) Cohort (b)
SP Participation
Number of SPs -- 552 31,535 552 35,618 515 38,436 485 39,662
Total Number of Rebates Issued - 552 n/a 552 n/a 515 n/a 485 n/a
Water Use
/:;’fl? dge Annual Water Use - Before | . 177 175 177 174 152 158 148 145
Average Annual Water Use - After | 139 142 138 142 133 141 140 143
Period
Annual Water Use Reduction per SP | CCF 38 33 40 32 20 16 8 2
Estimated Water Savings
A | Water Savi duet CCF 5 8 3 6
nnual Tater savings due to AFY 0.012 0.017 0.008 0.013
Program Participation per SP (c)
gal 3,799 5,675 2,489 4,395

Average Annual Water Use
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60
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20

Water Use (CCF)

Average Annual Water Use - Before Period Average Annual Water Use - After Period
W Program Participants B Comparison Cohort

Abbreviations
CCF = one hundred cubic feet; 748 gallons n/a = not applicable
gal = gallons SFR = single-family residential
HECW = high efficiency clothes washer SP = service point

Notes

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program, (2) have only participated
in the program in the specified year, and (3) have sufficient water use data within the study periods.
SPs included in the comparison cohort sample groups are limited to those that: (1) have not participated in any water efficiency program based on
available data and (2) have sufficient water use data within the study periods.
(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the program participants

over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is stratified based on Village.

(d) Totals may not sum exactly due to rounding.

(b
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Table 4-14
Water Savings Analysis for One-Stop-Shop Programs
Irvine Ranch Water District

2017 Participation
Units Participants (a) \ Cohort (b)
SP Participation
Number of SPs - 861 38,008
Total Number of Devices Installed -- 3,558 n/a
PHETSs Installed -- 1,363 n/a
HETs Installed -- 400 n/a
Faucet Aerators Installed -- 737 n/a
Showerheads Installed -- 720 n/a
WSBICs Installed - 338 n/a
Water Use
Average Annual Water Use - Before Period CCF 138 145
Average Annual Water Use - After Period CCF 115 142
Annual Water Use Reduction per SP CCF 23 3
Estimated Savings
Annual Water Savings due to One Stop Shop Program CCF 20
Participation per SP (c) gal 15,252
CCF 5
Annual Water Savings per Device Installed (c) (d) AFY 0.011
gal 3,691

Average Annual Water Use
160

140
120
100
80
60
40
20
0

Average Annual Water Use - Before Period

Water Use (CCF)

Average Annual Water Use - After Period

B Program Participants m Comparison Cohort

Abbreviations
CCF = one hundred cubic feet; 748 gallons
gal = gallons
HET = high efficiency toilet

PHET = premium high efficiency toilet
SP = service point
WBIC = weather-Based Irrigation Controller

Notes

(a) Program participants included in this analysis are limited to those that: (1) have only participated
in the specified program, (2) have only participated in the program in the specified year, and
(3) have sufficient water use data within the study periods.

(b) SPsincluded in the comparison cohort sample groups are limited to those that: (1) have not
participated in any water efficiency program based on available data and (2) have sufficient water
use data within the study periods.

(c) Estimated annual water savings associated with the program are calculated as the incremental
amount of water saved by the program participants over that of the comparison cohort SPs. Water
savings for program participants relative to the cohort is stratified based on Village.

(d) Totals may not sum exactly due to rounding.

EKI Environment & Water, Inc.
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installed were HETs or PHETS, 21% of the installed devices were faucet aerators, 20% were showerheads,

and only 9% were WBICs.

Table 4-13
Summary of Water Savings for SFR One-Stop-Shop Participants, Based on 2017 Participation

Annual Water

Number of Number of Savings per SP
Village Group Participant SPs Devices Installed (AFY)
A - West Irvine/Tustin Ranch 218 457 0.064
B - Canyons/OPA 2 4 0.083
C - Lake Forest/Foothills 443 788 0.048
D - Central 34 72 0.053
E - Coast 50 111 0.020
F - Central Irvine/University 234 418 0.069
G - Santa Ana Heights/UCI 207 403 0.048
H - Central Irvine/ICD 741 1,305 0.046
Weighted Total 1,929 3,558 0.046

4.6. Outdoor Irrigation Programs for Landscape Irrigation and Commercial, Industrial, and
Institutional Service Points

Tables 4-15 and 4-16 below summarize the estimated water savings associated with participation in the
Turf Removal Rebate*® and WBIC Rebate programs by landscape irrigation SPs. Given that landscape
management practices differ depending on the overall size of the landscape, participants were compared
against a cohort of similar sized landscapes within the same ET zone. Water savings results are
summarized below by landscape size. Tables 4-17a,b and 4-18a,b present the comparison of water use
by program participants and the cohorts over the selected study periods.

In reviewing the cohort data for landscape irrigation accounts, several trends were identified. The
attached Table 4-19 summarizes water use by landscape irrigation SPs, by landscape size, water source,
and ET zone. In general, more water per acre is used by non-potable irrigation SPs than by potable
irrigation SPs, and the larger the total landscape size, the more efficient the water use is. These findings
could be the result of higher water budgets for non-potable SPs and the tendency for large landscapes to
be managed by professional landscape contractors. Although counterintuitive based on ET rates, SPs
located in the Coastal ET zone consistently used more water per acre than those in the Central ET zone,
and those in the Foothill ET zone consistently used the least water per acre.

On average, the Turf Removal Rebate program results in approximately 0.77 AFY/ac water savings for
potable irrigation accounts and 0.38 AFY/ac for non-potable irrigation accounts. Participation in the WBIC
Rebate program results in far less savings, with no savings observed by potable water landscape irrigation
SPs and approximately 0.017 AFY/ac savings for non-potable irrigation SPs. It is noted that the relatively

43|t should be noted that some SPs in the participant group may have participated in the program prior to 2009,
which may result in a lower savings estimate.
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small sample size of program participants in the Turf Removal Rebate program and the potable water SPs
in the WBIC Rebate program results in a lower level of confidence in the accuracy of the water savings
results for those programs relative to the other programs evaluated herein. That being said, in general, it
appears that the WBIC Rebates tend to save more water at larger landscapes than they do at smaller
landscapes, while the Turf Removal Rebate program appears to result in more savings per acre for smaller

landscapes.

Table 4-15
Summary of Water Savings for Landscape Irrigation Turf Removal Rebate Participants, Based on
2014 - 2015 Participation

Potable Water SPs Non-Potable Water SPs
Total
Number of Total Turf Annual Water Number of Total Turf Annual Water
Landscape . . . .
Area (ac) Participant | Area Removed Savings Participant Area Savings
SPs (ac) (AFY/ac) SPs Removed (ac) (AFY/ac)
<0.25 4 0.59 0.15 1 0.02 -1.7%4
0.25-0.49 3 0.31 1.2 7 1.2 0.70
0.5-0.99 11 1.9 14 12 5.0 0.61
1.0-1.99 0.51 0.11 14 8.9 0.10
22 3 1.2 0.41 10 12 0.49
Total 27 4.6 0.77 a4 27 0.38
Table 4-16

Summary of Water Savings for Landscape Irrigation WBIC Rebate Participants, Based on
2014 - 2017 Participation

Potable Water SPs Non-Potable Water SPs
Total Landscape
Area (ac) Number of Annual Water Number of Annual Water
Participant SPs Savings (AFY/ac) Participant SPs Savings (AFY/ac)
<0.25 12 -0.61 12 -0.49
0.25-0.49 9 -1.5 26 -0.10
0.5-0.99 10 0.085 86 -0.0021

1.0-1.99 6 0.041 137 0.028

22 21 -0.75 171 0.071

Total 58 -0.61 432 0.017

4 Due to the small sample size the resultant estimate is a negative value. Total savings calculated for the District are
weighted by number of SPs.
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Table 4-17a

Water Savings Analysis for Potable Water Landscape Irrigation Account Turf Removal Program

Irvine Ranch Water District

2014 Participation 2015 Participation
Units | Participants (a)  Cohort (b) [ Participants (a) Cohort (b)

SP Participation

Number of SPs -- 5 291 17 1,104

Total Area of Turf Replaced Under Rebate ac 0.51 n/a 2.6 n/a

Average Area of Turf Replaced per SPs ac 0.10 n/a 0.15 n/a
Water Use

Average Annual Water Use - Before Period CCF/ac 1,315 1,260 1,779 1,569

Average Annual Water Use - After Period CCF/ac 1,184 1,154 1,053 1,326

Annual Water Use Reduction per SP CCF/ac 131 106 726 243
Estimated Water Savings

0.057 1.11

Reduction in Water Use per SP due to the Turf AFY/ac
Removal Program (c) (d) CCF/ac 25 483
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Water Use (CCF/ac)
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Average Annual Water Use - Before Period

B Program Participants

Abbreviations
CCF/ac = one hundred cubic feet per acre
n/a = not applicable

Notes

Average Annual Water Use

B Comparision Cohort

Average Annual Water Use - After Period

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program,
(2) have only participated in the program in the specified year, and (3) have sufficient water use data within the study periods.
(b) SPsincluded in the comparison cohort sample groups are limited to those that: (1) have not participated in any water
efficiency program based on available data and (2) have sufficient water use data within the study periods.
(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the
program participants over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is
stratified based on size of total landscaped area and evapotranspiration zone.

(d) Totals may not sum exactly due to rounding.

EKI B80129.00
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Table 4-17b
Water Savings Analysis for Non-Potable Water Landscape Irrigation Account Turf Removal Program
Irvine Ranch Water District

2014 Participation 2015 Particpation
Units Participants (a) ‘ Cohort (b) | Participants (a) ‘ Cohort (b)
SP Participation
Number of SPs - 9 2,228 35 3,545
Total Area of Turf Replaced Under Rebate ac 2.3 n/a 25 n/a
Average Area of Turf Replaced per SP ac 0.26 n/a 0.71 n/a
Water Use
Average Annual Water Use - Before Period CCF/ac 1,556 1,472 1,736 1,387
Average Annual Water Use - After Period CCF/ac 1,331 1,448 1,450 1,258
Annual Water Use Reduction per SP CCF/ac 225 25 286 129
Estimated Water Savings
Reduction in Water Use per SP due to the Turf AFY/ac 0.460 0.36
Removal Program (c) (d) CCF/ac 200 157
Average Annual Water Use
1,800
1,600
1,400
’g 1,200
~
[V
O
Q 1,000
b
> 800
g
©
= 600
400
200
0
Average Annual Water Use - Before Period Average Annual Water Use - After Period
B Program Participants B Comparision Cohort

Abbreviations
CCF/ac = one hundred cubic feet per acre
SP = service point

Notes

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program,

(2) have only participated in the program in the specified year, and (3) have sufficient water use data within the study periods.

(b) SPsincluded in the comparison cohort sample groups are limited to those that: (1) have not participated in any water
efficiency program based on available data and (2) have sufficient water use data within the study periods.

(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the
program participants over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is
stratified based on size of total landscaped area and evapotranspiration zone.

(d) Totals may not sum exactly due to rounding.

EKI Environment & Water, Inc.
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Table 4-18a
Water Savings Analysis for Potable Water Landscape Irrigation Account WBIC Rebate Program
Irvine Ranch Water District

2014 Participation 2015 Participation 2016 Participation 2017 Participation
Participants| Cohort |Participants | Cohort |Participants| Cohort |Participants| Cohort
Units (a) (b) (a) (b) (a) (b) (a) (b)
SP Participation
Number of SPs - 31 2,228 13 1,147 9 861 5 832
Average Lot Size sq ft 135,992 n/a 25,533 n/a 25,120 n/a 24,568 n/a
Total Number of Rebates Issued -- 52 n/a 99 n/a 12 n/a 5 n/a
Water Use
Average Annual Water Use - Before Period CCF/ac 833 1,155 1,434 1,585 1,413 1,600 1,319 1,423
Average Annual Water Use - After Period CCF/ac 1,099 1,006 1,504 1,354 1,127 1,472 1,459 1,541
Annual Water Use Reduction per SP CCF/ac -266 149 -70 232 286 128 -141 -117
Estimated Water Savings
Annual Water Savings due to WBIC Rebate AFY/ac -0.95 -0.69 0.36 -0.05
Program Participation per SP (c) (d) CCF/ac -415 -301 159 -23
Average Annual Water Use
1,600
1,400
— 1,200
(s}
T
o
& 1,000
<
o 800
3 1,441
E 600 1,250
T
2 400
200
0
Average Annual Water Use - Before Period Average Annual Water Use - After Period
W Program Participants ® Comparison Cohort

Abbreviations
CCF/ac = one hundred cubic feet per acre SP = service point
WBIC = weather-Based Irrigation Controller

Notes

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program, (2) have only
participated in the program in the specified year, and (3) have sufficient water use data within the study periods.

(b) SPsincluded in the comparison cohort sample groups are limited to those that: (1) have not participated in any water efficiency program
based on available data and (2) have sufficient water use data within the study periods.

(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the program
participants over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is stratified based
on size of total landscaped area and evapotranspiration zone.

(d) Totals may not sum exactly due to rounding.

EKI Environment & Water, Inc.
EKI B80129.00 lof1l December 2019



Water Savings Analysis for Non-Potable Water Landscape Irrigation Account WBIC Rebate Program

Table

4-18b

Irvine Ranch Water District

2014 Participation

2015 Participation

2016 Participation

2017 Participation

Participants | Cohort | Participants | Cohort | Participants | Cohort | Participants | Cohort
Units (a) (b) (a) (b) (a) (b) (a) (b)
SP Participation
Number of SPs - 126 2,900 49 3,600 105 3,996 152 4,245
Total Number of Rebates Issued -- 230 n/a 61 n/a 158 n/a 167 n/a
Water Use
Average Annual Water Use - Before Period CCF/ac 1,284 1,244 1,059 1,146 1,282 1,229 832 1,004
Average Annual Water Use - After Period CCF/ac 1,272 1,224 983 1,043 1,165 1,174 913 1,079
Annual Water Use Reduction per SP CCF/ac 13 20 76 103 117 55 -81 -75
Estimated Water Savings
Annual Water Savings due to WBIC Rebate  AFY/ac -0.018 -0.061 0.14 -0.015
Program Participation per SP (c) (d) | CCF/ac -8 -27 62 -7

Average Annual Water Use

Water Use (CCF/ac)

Average Annual Water Use - Before Period

B Program Participants

Abbreviations
CCF/ac = one hundred cubic feet per acre
WBIC = weather-Based Irrigation Controller

Notes

I I

Average Annual Water Use - After Period

m Comparison Cohort

SP = service point

(a) Program participants included in this analysis are limited to those that: (1) have only participated in the specified program, (2) have only
participated in the program in the specified year, and (3) have sufficient water use data within the study periods.

(b

based on available data and (2) have sufficient water use data within the study periods.
(c) Estimated annual water savings associated with the program are calculated as the incremental amount of water saved by the program

participants over that of the comparison cohort SPs. Water savings for program participants relative to the cohort is stratified based

on size of total landscaped area and evapotranspiration zone.

(d) Totals may not sum exactly due to rounding.

EKI B80129.00
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EKI Environment & Water, Inc.
December 2019

SPs included in the comparison cohort sample groups are limited to those that: (1) have not participated in any water efficiency program




Coastal ET Zone

Irrigated Landscape

Average Water Use (CCF/ac)

AreaPerSP(ac) | 2012 | 2013 2014 2015 2016 2017 | 2018
Potable Landscape Irrigation SPs
<0.25 1,903 | 2,136 | 2,127 | 1,622 1,420 | 1,602 | 1,807
0.25-0.5 1,577 | 1,856 | 2,042 1,245 1,187 | 1,312 1,579
0.5-1 1,231 1,315 1,376 1,049 | 1,150 | 1,295 | 1,466
1-2 1,243 | 938 | 1,636 1,163 | 1,335 1,613 | 2,122
>2 116 125 174 84 109 105 105
IRWD Total 1,774 | 1,977 | 2,030 1,505| 1,359 | 1,534 1,753
Non-Potable Landscape Irrigation SPs
<0.25 2,066 | 2,020 | 2,515 2,149 2,105 | 2,244 | 2,568
0.25-0.5 1,581 1,583 1,913 1,522 | 1,541 | 1,618 | 1,816
0.5-1 1,159 | 1,204 | 1,386 1,199 | 1,199 | 1,271 1,472
1-2 825 819 970 787 806 760 983
>2 533 551 636 515 505 454 | 594
IRWD Total 1,117 | 1,146 | 1,398 1,159 | 1,169 | 1,204 1,423
Central ET Zone
Irrigated Landscape Average Water Use (CCF/ac)
AreaPerSP (ac) | 2012 | 2013 2014 2015 2016 2017 | 2018
Potable Landscape Irrigation SPs
<0.25 1,714 | 1,961 1,911 1,408 1,394 | 1,587 1,824
0.25-0.5 1,527 | 1,589 | 1,730 1,273 | 1,226 | 1,379 | 1,506
0.5-1 1,460 | 1,523 | 1,664 1,239 | 1,157 | 1,376 1,453
1-2 1,293 | 1,375 1,510 1,119 1,052 | 1,158 | 1,250
>2 998 | 1,108 1,199 894 | 824 899 965
IRWD Total 1,472 | 1,607 1,676 1,240 | 1,192 | 1,357 1,499
Non-Potable Landscape Irrigation SPs
<0.25 2,095 | 2,092 2,361 2,083 | 1,900 | 1,964 2,303
0.25-0.5 1,563 | 1,636 | 1,828 1,447 | 1,533 | 1,615 1,747
0.5-1 1,418 | 1,457 1,668 1,314 | 1,362 | 1,413 1,515
1-2 1,297 | 1,382 | 1,492 1,165| 1,197 | 1,240 1,311
>2 953 998 | 1,153 | 904 | 887 909 962
IRWD Total 1,354 | 1,413 | 1,587 1,265 | 1,282 | 1,329 1,432

EKI B80129.00

Table 4-19

Avg. Water Use (CCF/ac)

Avg. Water Use (CCF/ac)
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Average Water Use by Landscape Irrigation Accounts by ET Zone and Landscape Area Size
Irvine Ranch Water District

Coastal ET Zone 2018 Average Water Use

1,753
h
<0.25 0.25-0.5 0.5-1 IRWD Total
Irrigated Landscape Area Per SP (ac)
M Potable Landscape Irrigation SPs M Non-Potable Landscape Irrigation SPs
Central ET Zone 2018 Average Water Use

1,453 1,515 1,250 1,311 1,499 1,432
965 962

<0.25 0.25-0.5 0.5-1 IRWD Total
Irrigated Landscape Area Per SP (ac)

M Potable Landscape Irrigation SPs W Non-Potable Landscape Irrigation SPs
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Foothill ET Zone

Irrigated Landscape

Average Water Use (CCF/ac)

AreaPerSP (ac) | 2012 | 2013 2014 2015 2016 2017 | 2018
Potable Landscape Irrigation SPs

<0.25 1,230 1,259 1,254 | 1,139 1,073 | 1,126 | 1,208

0.25-0.5 1,423 | 1,571 | 1,599 | 1,298 1,270 1,566 1,416

0.5-1 1,145 | 1,322 | 1,262 | 1,040 1,027 1,141 1,112

1-2 906 995 | 1,032 | 866 927 | 1,003 | 984

>2 695 762 781 590 621 707 681

IRWD Total 967 | 1,062 1,058 870 881 990 968
Non-Potable Landscape Irrigation SPs

<0.25 1,409 | 1,166 1,730 1,778 | 1,953 | 2,133 | 2,073

0.25-0.5 1,347 | 1,331 | 1,617 | 1,449 1,732 2,021 2,197

0.5-1 1,256 | 1,314 | 1,484 | 1,470 1,611 1,591 1,573

1-2 1,214 | 1,215 | 1,295 | 1,052 1,106 1,251 1,323

>2 908 943 987 897 973 975 | 1,007

IRWD Total 1,177 | 1,170 | 1,323 | 1,206 1,315 1,396 1,434

Abbreviations

CCF/ac = one hundred cubic feet per acre

ET = evapotranspiration zone

SP = service point

EKI B80129.00
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Irvine Ranch Water District
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4.7. Comparison of IRWD Savings to Industry Standard Estimates

Table 4-20 summarizes the District-specific estimated water savings calculated based on the above
analysis, as well as the water savings utilized by the Alliance for Water Efficiency (AWE) Tracking Tool
Version 3 and as planning numbers for MWD customer agencies. Of the SFR WE programs considered, the
Turf Removal Rebate and One-Stop-Shop programs resulted in the largest savings for individual
participation, but it is noted that these are among the highest cost programs to implement. Overall, it
appears that the WE programs implemented within the District save less water than the default values
contained in the AWE Tracking Tool. This result is important for planning purposes, as it likely represents
a conservative (i.e., lower) estimate of the benefit of WE programs and/or IRWD customers are generally
more efficient to begin with as a result of budget-based water rates. The values derived for IRWD
customers were used in the cost-benefit assessment of potential WE program scenarios in Section 7.

Table 4-20
Summary of Estimated Annual Water Savings Factors
Estimated AWE Tracking
IRWD-Specific Tool Default MWD Savings
Sector Measure Units Savings Factors | Savings Factors Factors

SFR Turf Removal AFY/ac 3.0 2.8 5.7
SFR WBIC AFY/unit 0.017 0.023 0.041
SFR HET AFY/unit 0.014 0.032 0.025
SFR PHET AFY/unit 0.013 0.028 0.025
SFR HECW AFY/unit 0.012 0.015 0.034
SFR One-Stop-Shop AFY/SP 0.046 n/a n/a
Large Landscape | Turf Removal AFY/ac 0.38-0.77 2.8 5.7
Large Landscape WBIC AFY/ac -0.61-0.017 2.3 0.013 AFY/unit
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5. DEVICE SATURATION ASSESSMENT

In order to evaluate the saturation of key
water efficient devices in the District and to
understand the remaining potential water
savings, this section provides:

Key Saturation Assessment Findings

The key findings relative to device saturation are briefly
summarized below and further described in Section 5.5:

o Toilet Saturation — Based on this assessment, very few
pre-1994 toilets appear to remain within the District. It
is estimated, however, that the majority (i.e., 70%) of

1. A review of regulatory and market
place changes that drive water

efficiency; the toilets installed in the 1994 to 2009 period remain;
2. A summary of total participation in all these present a potential opportunity for increased
available device-based water water efficiency through replacement with a premium

efficiency (WE) programs; and high efficiency toilet (PHET).

3. An estimate of the
replacement of fixtures.

natural e Clothes Washer Saturation — It is estimated that
between 35% and 56% of pre-2010 era clothes washers
remain in the District.

In addition, an evaluation of property turnover

rates and self-reported rates of device

saturation for a subset of Irvine Ranch Water

o Turf Removal — Approximately 20% of the irrigated area
(excluding agricultural and horse corral areas) within
the District consist of turf areas. To date, turf removal
programs have removed over 100 acres of turf, which
amounts to approximately 5.6% of the irrigated turf

District (IRWD) customers are summarized in
Appendix D. This assessment includes all WE

programs for which implementation data
were made available, including and beyond
those evaluated in Sections 3 and 4. Due to
data availability, these analyses were limited
to WE program implementation between
2009 and 2018. These findings were used to

area, where the total irrigated turf is estimated to be
1,863 acres (Table 3-16). Commercial and SFR uses
comprise approximately 44% and 21% of irrigated turf
area in the District, respectively, and represent an
opportunity to reduce overall turf area and associated
irrigation water use.

support the identification of potential future
WE program opportunities in Section 6.

5.1. Key Regulatory and Market Place Changes

Over the last three decades, several major regulations and shifts in market availability have occurred,
which resulted in considerable increases in the water efficiency of devices available on the market. Key
regulations and changes are summarized in Table 5-1 below.* As a result of these regulations and market
changes, newly constructed buildings are typically more water efficient than older buildings. Older
building stock can become increasingly more efficient over time as older devices are replaced, with
changes often driven by renovation and remodeling activities.

% Nearly all water using devices have become more efficient over time. The selected technologies identified here
generally reflect the most common devices and technologies that are considered at the Federal level to be some of
the more promising water- and energy-efficient technologies.
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Table 5-1

Summary of Key Device Efficiency Market Changes and Newer Technologies

Regulation/ Market Change

Key Changes

Regulation

1992 Federal Energy Policy Act
(H.R. 776; Toilets, Showerheads,
Faucets)

effective 1 January 1994

Requires maximum water use of new toilets sold in the U.S. be 1.6
gallons per flush (gpf).

Requires maximum flow rate of new showerheads sold in the U.S. be
2.5 gallons per minute (gpm).

Requires maximum flow rate of faucets and aerators sold in the U.S. be
2.5 gpm.

Model Water Efficient Landscape
Ordinance (CCR Title 23, §490-495;
Landscaping)

Initially effective 1993, key updates
effective 2010 and 2015

Requires local agencies to adopt ordinances setting minimum water
efficiency standards for new and rehabilitated landscapes. Landscape
size and other thresholds and requirements were updated in 2010 and
2015.

California Energy Commission (CEC)
Clothes Washer Standards
Effective 2007, updated 2010

Sets a minimum water efficiency standard for clothes washers sold in
California. In 2007 the standard was set at 8.5 gallons per cubic foot of
washload (a water factor of 8.5), and in 2010 the standard was
tightened to a water factor of 6.0.

California Green Building Standards
Code (CalGreen)

Effective 1 August 2009, updated
every 3 years thereafter

Requires newly constructed and renovated buildings to comply with a
20% reduced indoor water use through either a prescriptive or a
performance method. Current efficiency standards under the
prescriptive method require the following minimum efficiency
standards: <2.0 gpm at 80 pounds per square inch (psi) showerheads
[to be reduced to <1.8 gpm at 80 in January 2020]; <1.2 gpm lavatory
faucets at 60 psi; <1.8 gpm kitchen faucets at 60 psi; <1.28 gpf toilets;
and <0.5 gpf urinals. This is an optional program.

AB 715 (Toilets and Urinals)
effective 1 January 2014

Requires 100% of toilets and urinals sold or installed in California be
high efficiency (maximum of 1.28 gallons per flush for toilets and 0.5
gallons per flush for urinals).

SB 407 (Toilets, Urinals,
Showerheads and Interior Faucets)
compliance by 1 January 2017 for
SFR properties, 1 January 2019 for
MFR and Cll properties

Requires all residential and commercial property constructed before
January 1994 to replace “non-compliant” plumbing fixtures with
fixtures that meet or exceed current plumbing standards.

Requires that a seller of transferor of property disclose in writing the
requirements, and whether or not the property includes non-
compliant plumbing. There is currently no enforcement of this
requirement.

Selected New Water Efficiency Technology

Weather-Based Irrigation
Controllers (WBICs) / Smart
Irrigation Controllers

WBICs are a newer technology that are gaining popularity and
availability in recent years as part of the “smart home” movement.
WBICs allow for automatic and remote adjustment of watering
schedules to adapt to real-time weather changes. First generation
WBICs used historical evapotranspiration data and were not widely
available for the residential market.

Irrigation Sprinkler Nozzles and
Drip Irrigation

New sprinkler nozzle designs and drip irrigation systems result in
increased irrigation water efficiency over the traditional fixed-spray
irrigation nozzles. Newer multi-stream rotational sprinklers, for

December 2019
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Table 5-1
Summary of Key Device Efficiency Market Changes and Newer Technologies

Regulation/ Market Change Key Changes

example, are widely available on the market and can reduce water use
by over 50% with increased coverage.*®

Premium HETs e Premium HETs (PHETs) with water usage as low as 0.8 gpf are broadly
available on the market to consumers. Toilets available on the market
today typically range from 0.8 to 1.28 gpf. PHETs have become readily
available to the general public primarily over the last five years.
Clothes Washers e Clothes washers of higher efficiency than that set by the CEC are
available on the market. The EPA Energy Star Program certifies high
efficiency clothes washers available on the market. Clothes washers
currently on the market must have a water factor of 3.2 or less for
front-loading washers and a water factor of 4.3 or less for top-loading
washers, for washers with a capacity of greater than 2.5 cubic feet.’
Current certified washers have water factors as low as 2.7.

5.2. WE Program Participation Patterns

5.2.1. Overall Program Participation

A wide variety of WE programs have been offered to IRWD customers over the years, including and in
addition to the selected programs analyzed in Section 4 above. Tables 5-2 and 5-3 show the total number
of devices provided and area of turf removed through these programs by customer sector, year, and by
Village Group between 2009 and 2018. From 1993 to 2008, IRWD customers received over 21,000 WE
devices through WE programs, including HETs, HECWSs, WBICs, and other devices. These older data,
however, are not included in the counts of WE program participation or saturation assessment herein.*

Table 5-4 provides an estimate of the amount of water savings associated with the implementation of the
devices provided from 2009 through 2018, based on the IRWD-specific savings rates calculated and
described in Section 4. Based on this rough assessment, these programs have resulted in over 2,300 AF
of water savings per year.

5.2.2. Participation in Multiple Programs

Section 3 evaluated customer participation in the One-Stop-Shop program as compared to customer
participation in other rebate and no-cost programs that include the same devices. This analysis found that
IRWD customers tended to change out one type of device (i.e., participate in only one program) if water

46 https://www.energy.gov/eere/femp/water-efficient-technology-opportunity-multi-stream-rotational-sprinkler-
heads

47 https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Final%20Version%208.0%20Clothes%20
Washer%20Partner%20Commitments%20and%20Eligibility%20Criteria.pdf

48 The older data were not available until following the completion of this analysis. The inclusion of these data would
not have substantively changed the overall findings of a high rate of saturation of HETs and HECWs.
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Table 5-2

Summary of Devices Installed through WE Programs by Year and Program
Irvine Ranch Water District

Number of Devices / Area of Turf Replaced

Measure Program Units| 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 [ 2014 | 2015 | 2016 | 2017 | 2018 Total
Residential - Single Family
Faucet Aerator One-Stop-Shop Direct Installation qty -- -- -- -- -- -- -- -- -- 1,253 16 1,269
Faucet Aerator Stealth Toilet Direct Installation gty -- -- -- -- -- 473 -- -- -- -- -- 473
HECW WaterSmart Rebate qty 633 991 1,707 1,403 1,359 1,244 1,247 1,055 883 796 460 11,778
HET One-Stop-Shop Direct Installation qty -- -- -- -- -- -- -- -- -- 679 5 684
HET WaterSmart Rebate qty 272 654 566 -- - 366 1,199 1,911 - - 91 5,059
PHET One-Stop-Shop Direct Installation gty -- -- -- -- -- -- -- -- -- 2,286 28 2,314
PHET Stealth Toilet Direct Installation qty -- -- -- -- -- 662 -- -- -- -- -- 662
PHET WaterSmart Rebate qty - - - - - - - 248 563 206 16 1,033}
Showerhead One-Stop-Shop Direct Installation qty -- -- -- -- -- -- -- -- -- 1,278 16 1,294
Showerhead Stealth Toilet Direct Installation gty -- -- -- -- -- 320 -- -- -- -- -- 320
Cistern WaterSmart Rebate qty - - - - - - - 1 - 1 1 3
Moisture Sensor WaterSmart Rebate qty - - - - - - 1 2 2 - - 5
Precision Spray Nozzle Free Sprinkler Nozzle gty -- -- -- -- 8,777 -- -- -- -- -- -- 8,777
Precision Spray Nozzle prop84 qty - - - 478 31,664 4,368 - - - - - 36,510
Rain Barrel WaterSmart Rebate qty -- -- -- -- -- 7 71 357 479 29 13 956
Rotating Nozzle WaterSmart Rebate qty 1,083 1,249 1,546 1,561 907 449 1,408 1,643 477 410 70 10,803
WBIC/Smart Controller One-Stop-Shop Direct Installation gty -- -- -- -- -- -- -- -- -- 665 -- 665
WBIC/Smart Controller prop84 gty -- -- -- 8 459 51 -- -- -- -- -- 518
WBIC/Smart Controller watersage qty -- -- -- -- -- -- -- -- -- -- -- 48
WBIC/Smart Controller WaterSmart Rebate qty 10 15 19 39 87 71 71 214 284 399 346 1,555
Turf Removal WaterSmart Rebate sq ft -- -- -- 4,031 19,840 34,733 161,146 542,322 413,153 135,652 75,255| 1,387,050,
Turf Removal Turnkey WaterSmart Rebate sq ft -- - -- -- -- -- -- -- 16,138 6,588 -- 23,901
Turf Removal (Synthetic WaterSmart Rebate sq ft 10,727 2,570 -- - -- - -- - -- -- -- 13,297
Turf)
Residential - Multi Family
Faucet Aerator Stealth Toilet Direct Installation qty -- -- -- -- 630 2,124 1,772 -- - - -- 4,526
Faucet Aerator One-Stop-Shop Direct Installation gty -- -- -- -- -- -- -- -- -- 182 16 198|
Faucet Aerator Stealth Toilet Direct Installation gty -- - -- -- - 14 - -- -- -- - 14|
HECW WaterSmart Rebate qty 118 244 655 624 566 523 590 500 469 476 309 5,074
HET One-Stop-Shop Direct Installation qty -- -- -- -- -- -- -- -- -- 100 6 106
HET WaterSmart Rebate gty 28 127 120 - - 137 455 673 - - 45 1,585
PHET Stealth Toilet Direct Installation gty -- - - -- 443 1,429 192 -- -- -- -- 2,064
PHET One-Stop-Shop Direct Installation qty -- -- -- -- -- -- -- -- -- 346 16 362
PHET Stealth Toilet Direct Installation qty -- -- -- -- -- 21 -- -- -- -- -- 21
PHET WaterSmart Rebate gty - - - -- - - - 9,993 727 2,388 998 14,106
Showerhead Stealth Toilet Direct Installation gty -- -- -- -- 260 1,111 52 -- -- -- -- 1,423
Showerhead One-Stop-Shop Direct Installation qty -- -- -- -- -- -- -- -- -- 197 4 201
Showerhead Stealth Toilet Direct Installation qty -- -- -- -- -- 17 -- -- -- -- -- 17
Moisture Sensor WaterSmart Rebate gty - - - -- - - - - 1 - - 1
Precision Spray Nozzle Free Sprinkler Nozzle gty -- - -- -- 550 -- -- - -- -- -- 550
Rain Barrel WaterSmart Rebate qty -- -- -- -- -- -- 6 26 23 8 -- 63
Rotating Nozzle WaterSmart Rebate gty 39 10 -- -- -- 38 430 2,856 1,227 -- -- 4,600
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Summary of Devices Installed through WE Programs by Year and Program

Table 5-2

Irvine Ranch Water District

Number of Devices / Area of Turf Replaced

Measure Program Units 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total
WBIC/Smart Controller One-Stop-Shop Direct Installation gty -- -- - -- -- -- -- - -- 1 -- 1
WBIC/Smart Controller WaterSmart Rebate qty -- -- -- 4 1 8 9 21 22 29 36 130
Turf Removal WaterSmart Rebate sq ft -- -- -- 1,392 424 1,461 7,390 44,920 75,948 1,443 4,083 137,061
Turf Removal (Synthetic WaterSmart Rebate sq ft 575 240 250 - - - - - - - - 1,065
Turf)
Landscape Irrigation, Potable
Flow Regulator (Sprinkler)  |WaterSmart Rebate qty -- -- -- -- -- -- -- 750 -- -- -- 750
Precision Spray Nozzle Free Sprinkler Nozzle qty -- -- -- -- 100 -- -- -- -- -- -- 100
Rotating Nozzle WaterSmart Rebate qty -- - -- - -- 1,884 -- 3,045 471 - -- 5,400
WBIC/Smart Controller WaterSmart Rebate qty -- -- -- -- 1 13 54 107 19 6 -- 200,
Turf Removal WaterSmart Rebate sq ft -- - -- 12,794 3,916 39,879 25,135| 551,700 202,462 80,580 45,075| 1,037,395
Landscape Irrigation, Non-Potable
Precision Spray Nozzle Free Sprinkler Nozzle gty -- -- -- -- 25 -- -- - -- -- -- 25
Precision Spray Nozzle prop84 qty - - - - 6,693 2,383 - - - - - 9,076
Rotating Nozzle WaterSmart Rebate qty - 96 606 - 70 890 116 7,436 320 - - 9,534
WBIC/Smart Controller prop84 gty -- -- -- -- 47 11 -- -- -- -- -- 58
WBIC/Smart Controller WaterSmart Rebate gty 1 2 -- -- 30 47 238 74 176 218 52 838
Turf Removal WaterSmart Rebate sq ft -- - -- -- -- 20,334 108,625| 1,151,725 197,000 - 91,119] 1,568,803,
Turf Removal (Synthetic WaterSmart Rebate sq ft 871 -- -- -- -- -- -- -- -- -- -- 871
Turf)
Institutional
Faucet Aerator Cll Aerators gty - - - -- - - - - 25 - - 25
Precision Spray Nozzle Free Sprinkler Nozzle gty -- -- -- -- 100 -- -- -- - -- -- 100
WBIC/Smart Controller WaterSmart Rebate qty -- -- -- -- -- -- -- -- 1 -- 1 2
Turf Removal WaterSmart Rebate sq ft -- - -- -- -- -- -- 1,800 -- -- -- 1,800
Industrial
Faucet Aerator Cll Aerators qty - - - - - - - - - 18 10 28
Faucet Aerator Stealth Toilet Direct Installation gty -- -- -- -- -- 7 -- -- -- -- -- 7
PHET Stealth Toilet Direct Installation gty -- -- -- -- -- 7 -- -- -- -- - 7
Showerhead Cll Showerheads qty -- -- -- -- -- -- -- -- -- 11 -- 11
Turf Removal WaterSmart Rebate sq ft -- -- -- -- -- 17,798 4,244 32,416 -- -- 4,311 58,769
Commercial
Cooling Tower WaterSmart Rebate qty -- -- -- -- -- -- -- 1 -- -- -- 1
Faucet Aerator Cll Aerators gty - - - - - - - - 10 -- 130 140
Faucet Aerator Stealth Toilet Direct Installation qty -- -- -- -- -- 106 -- -- -- -- - 106
HECW WaterSmart Rebate qty - - - 2 1 - - 2 1 - - 6
HET WaterSmart Rebate qty - - - - - 426 639 718 - - - 1,783
PHET Stealth Toilet Direct Installation gty -- -- -- -- -- 10 26 -- -- -- -- 36
PHET WaterSmart Rebate gty -- -- -- -- -- -- -- -- 2 1 -- 3
Plumbing Flow Control WaterSmart Rebate gty -- -- -- -- -- -- -- 780 -- 1,162 -- 1,942
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Table 5-2

Summary of Devices Installed through WE Programs by Year and Program

Irvine Ranch Water District

Number of Devices / Area of Turf Replaced
Measure Program Units 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total
Showerhead Cll Showerheads qty - -- - - - - - - - - 10 10
Showerhead Stealth Toilet Direct Installation qty - -- - - - 97 -- - - - - 97,
Ultra Low Water Urinal WaterSmart Rebate qty - - - - - - 18 - - - - 18
Zero Water Urinal WaterSmart Rebate qty -- -- -- -- 18 3 -- 11 - - - 32
Precision Spray Nozzle Free Sprinkler Nozzle qty - - - - 200 - — - - - - 200
Rotating Nozzle WaterSmart Rebate qty - - - - - - - 185 - 535 - 720
WBIC/Smart Controller WaterSmart Rebate qty -- - - - 1 - 3 - - 3 1 8
Turf Removal WaterSmart Rebate sq ft -- -- -- -- -- 6,504 8,201 316,897 28,406 15,445 -- 375,453

Abbreviations

Cll = commercial, industrial, institutional
HECW = high efficiency clothes washer

HET = high efficiency toilet

PHET = premium high efficiency toilet

qty = quantity

Notes

SFR = single-family residential

SP = service point

sq ft = square feet

WBIC = weather-Based Irrigation Controller

(a) Devices installed at University of California Irvine properties are not included in this summary. Data provided by IRWD.
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Table 5-3

Summary of Devices Installed through WE Programs by Village Group

Irvine Ranch Water District

Number of Devices / Area of Turf Replaced by Village Group

A - West Irvine/| B -Canyons/ | C - Lake Forest/ D - Central E- Coast F - Central Irvine/ | G - Santa Ana H - Central
Measure Units | Tustin Ranch OPA Foothills University Heights/ UCI Irvine/ ICD Total

Residential - Single Family

Faucet Aerator gty 192 8 348 34 57 240 168 694 1,741
HECW qty 2,018 100 2,409 1,151 1,093 1,314 1,025 2,652 11,762
HET gty 702 59 1,528 156 276 837 517 1,665 5,740
PHET qty 467 42 766 124 167 504 341 1,597 4,008
Showerhead gty 161 7 314 37 64 219 137 674 1,613
Cistern qty -- 1 -- -- -- 2 -- -- 3
Moisture Sensor qty -- -- -- - 1 - 2 2 5
Precision Spray Nozzle qty 849 156 2,313 232 37,432 1,320 599 2,386 45,287
Rain Barrel gty 107 42 281 30 24 80 101 291 956
Rotating Nozzle qty 1,323 1,257 3,071 101 1,744 702 1,251 1,354 10,803
WBIC/Smart Controller gty 325 76 575 161 644 245 185 568 2,779
Turf Removal sq ft 126,752 94,162 547,998 12,261 86,940 134,571 118,981 283,500/ 1,405,165
Turf Removal (Synthetic Turf)| sq ft 1,904 1,798 6,290 260 188 271 1,624 962 13,297
Residential - Multi Family

Faucet Aerator qty 39 -- 2,712 2 3 46 104 1,770 4,676
HECW gty 991 -- 632 795 249 1,239 594 541 5,041
HET gty 225 -- 280 70 52 597 187 280 1,691
PHET gty 1,259 -- 2,858 255 199 3,869 6,314 1,617 16,371
Showerhead gty 34 -- 1,336 14 6 55 83 61 1,589
Moisture Sensor qty -- -- -- - -- - -- 1 1
Precision Spray Nozzle qty 15 -- 75 -- 50 210 150 50 550
Rain Barrel qty 5 -- 6 1 4 27 12 8 63
Rotating Nozzle qty -- -- 1,227 - 10 2,910 78 375 4,600
WBIC/Smart Controller qty 29 -- 8 25 5 45 6 13 131
Turf Removal sq ft 1,849 -- 35,916 836 724 48,445 19,037 29,674 136,481
Turf Removal (Synthetic Turf)| sq ft - - -- -- - 815 250 -- 1,065
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Table 5-3

Summary of Devices Installed through WE Programs by Village Group

Irvine Ranch Water District

Number of Devices / Area of Turf Replaced by Village Group

A - West Irvine/| B -Canyons/ | C - Lake Forest/ D - Central E- Coast F - Central Irvine/ | G - Santa Ana H - Central

Measure Units | Tustin Ranch OPA Foothills University Heights/ UCI Irvine/ ICD Total
Landscape Irrigation, Potable
Flow Regulator gty -- -- 750 -- - -- -- -- 750
Precision Spray Nozzle qty -- -- -- - -- - -- 100 100
Rotating Nozzle gty - -- 2,495 -- - 2,466 139 -- 5,100
WBIC/Smart Controller qty 1 -- 51 -- 37 95 11 4 199
Turf Removal sq ft 805 -- 499,708 -- - 19,594 480,823 17,663] 1,018,593
Landscape Irrigation, Non-Potable
Precision Spray Nozzle qty -- -- -- - 9,101 - -- -- 9,101
Rotating Nozzle qty 583 -- 4,804 - 1,477 202 2,468 -- 9,534
WBIC/Smart Controller qty 67 -- 59 90 502 65 60 62 905
Turf Removal sq ft 410,116 -- 47,856 -- 19,619 590,777 266,684 233,751| 1,568,803
Turf Removal (Synthetic Turf)| sq ft - - -- -- 871 -- - - 871
Institutional
Faucet Aerator qty -- -- -- - -- - 25 -- 25
Precision Spray Nozzle qty -- -- 100 - -- - -- -- 100
WBIC/Smart Controller gty 1 -- -- 1 - -- - -- 2
Turf Removal sq ft -- -- -- - -- -- -- 1,800 1,800
Industrial
Faucet Aerator qty -- -- 23 - -- - 12 -- 35
PHET qty -- -- -- -- -- -- 7 -- 7
Showerhead gty - -- 11 -- -- -- - -- 11
Turf Removal sq ft -- -- -- -- -- -- 53,179 5,590 58,769
Commercial
Cooling Tower qty -- -- -- - -- - 1 -- 1
Faucet Aerator qty -- -- 70 - -- - 12 67 149
HECW qty 1 - 2 - - - 2 1 6
HET gty - -- 281 -- - 9 1,493 -- 1,783
PHET qty - - 7 - - 1 6 15 29
Plumbing Flow Control gty -- -- 780 -- -- -- 1,162 -- 1,942
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Table 5-3

Summary of Devices Installed through WE Programs by Village Group

Irvine Ranch Water District

Number of Devices / Area of Turf Replaced by Village Group
A - West Irvine/| B -Canyons/ | C - Lake Forest/ F - Central Irvine/ | G -Santa Ana H - Central
. . D - Central E - Coast - . .

Measure Units | Tustin Ranch OPA Foothills University Heights/ UCI Irvine/ ICD Total
Showerhead gty -- -- 10 -- -- -- -- -- 10
Ultra Low Water Urinal gty - -- -- -- - -- 18 -- 18
Zero Water Urinal gty 11 -- 18 -- -- -- 3 -- 32
Precision Spray Nozzle qty 100 -- 100 - -- - - -- 200
Rotating Nozzle gty -- -- -- -- -- 185 535 -- 720
WBIC/Smart Controller gty 1 -- 1 -- 3 1 2 -- 8
Turf Removal sq ft -- -- 303,006 - -- - 53,690 18,757 375,453

Abbreviations

Cll = commercial, industrial, institutional
HECW = high efficiency clothes washer

HET = high efficiency toilet

PHET = premium high efficiency toilet

gty = quantity

Notes

(a) Devices installed at University of California Irvine properties are not included in this summary. Data provided by IRWD.

EK B80129.00
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Summary of Water Savings Assumptions for Devices Installed through Past WE Program Participation

Table 5-4

Irvine Ranch Water District

Estimated Savings per Estimated Total
Indoor/ Devices Unit Annual Savings
Measure Outdoor Use | Units | Replaced gpy | AFY Savings Basis (AFY)

Residential - Single Family
Faucet Aerator Indoor qty 1,741 n/a n/a n/a
HECW Indoor qty 11,762 4,039 0.0124 |IRWD-specific estimate 146
HET Indoor qty 5,740 4,413 0.0135 |IRWD-specific estimate 78
PHET Indoor qty 4,008 4,114 0.0126 |IRWD-specific estimate 51
Showerhead Indoor qty 1,613 2,062 0.0063 |AWE Model default value 10
Cistern Outdoor gty 3 n/a n/a n/a
Moisture Sensor Outdoor gty 5 n/a n/a n/a
Precision Spray Nozzle Outdoor qty 45,287 1,434 0.0044 |Planning numbers provided by IRWD, 199

assumed same as Rotating Nozzle
Rain Barrel Outdoor gty 956 n/a n/a n/a
Rotating Nozzle Outdoor qty 10,803 1,434 0.0044 |Planning numbers provided by IRWD 48
WBIC/Smart Controller Outdoor qty 2,779 5,610 0.0172 |IRWD-specific estimate 48
Turf Removal Outdoor sq ft 1,405,165 23 0.0001 |IRWD-specific estimate 97
Turf Removal (Synthetic Outdoor sq ft 13,297 23 0.0001 [IRWD-specific estimate 1
Turf)

Total 677

Residential - Multi Family
Faucet Aerator Indoor gty 4,676 n/a n/a n/a
HECW Indoor qty 5,041 9,290 0.0285 |[IRWD-specific estimate for SFR; scaled 144

relative to the number of MFR dwelling

units/SP (2.3)
HET Indoor qty 1,691 4,413 0.0135 |IRWD-specific estimate 23
PHET Indoor qty 16,371 4,114 0.0126 |IRWD-specific estimate 207
Showerhead Indoor qty 1,589 1,898 0.0058 |AWE Model default value 9
Moisture Sensor Outdoor gty 1 n/a n/a n/a
Precision Spray Nozzle Outdoor qty 550 1,434 1.9 Planning numbers provided by IRWD, 1,054

assumed same as Rotating Nozzle
Rain Barrel Outdoor gty 63 n/a n/a n/a
Rotating Nozzle Outdoor gty 4,600 1,434 0.0044 |Planning numbers provided by IRWD 20

EK B80129.00

Page 1 of 4

EKI Environment & Water, Inc.

December 2019



Table 5-4
Summary of Water Savings Assumptions for Devices Installed through Past WE Program Participation
Irvine Ranch Water District

Estimated Savings per Estimated Total
Indoor/ Devices Unit Annual Savings
Measure Outdoor Use | Units | Replaced gpy AFY Savings Basis (AFY)
WBIC/Smart Controller Outdoor qty 131 3,653 0.0112 [IRWD-specific estimate; assumed 2/3 of non- 1
potable landscape irrigation savings
Turf Removal Outdoor sq ft 136,481 23 0.0001 |[IRWD-specific estimate 9
Turf Removal (Synthetic Outdoor sq ft 1,065 23 0.0001 [IRWD-specific estimate 0
Turf)
Total 1,468
Landscape Irrigation, Potable
Flow Regulator (Sprinkler) Outdoor qty 750 n/a n/a n/a
Precision Spray Nozzle Outdoor qty 100 1,434 0.0044 |Planning numbers provided by IRWD, 0
assumed same as Rotating Nozzle
Rotating Nozzle Outdoor qty 5,100 1,434 0.0044 |Planning numbers provided by IRWD 22
WBIC/Smart Controller Outdoor qty 199 0 0 IRWD-specific estimate 0
Turf Removal Outdoor sq ft 1,018,593 5.8 0.00002 |IRWD-specific estimate 18
Total 41
Landscape Irrigation, Non-Potable
Precision Spray Nozzle Outdoor qty 9,101 1,434 0.0044 [Planning numbers provided by IRWD, 40
assumed same as Rotating Nozzle
Rotating Nozzle Outdoor qty 9,534 1,434 0.0044 |Planning numbers provided by IRWD 42
WBIC/Smart Controller Outdoor qty 905 5,535 0.0170 |IRWD-specific estimate 15
Turf Removal Outdoor sq ft 1,568,803 2.9 0.00001 |[IRWD-specific estimate 14
Turf Removal (Synthetic Outdoor sq ft 871 2.9 0.00001 [IRWD-specific estimate 0
Turf)
Total 111
Institutional
Faucet Aerator Indoor gty 25 n/a n/a n/a
Precision Spray Nozzle Outdoor qty 100 1,434 0.0044 [Planning numbers provided by IRWD, 0
assumed same as Rotating Nozzle
WBIC/Smart Controller Outdoor qty 2 3,653 0.0112 [IRWD-specific estimate; assumed 2/3 of non- 0
potable landscape irrigation savings
Turf Removal Outdoor sq ft 1,800 5.8 0.00002 [IRWD-specific estimate; assumed same as 0
potable-landscape irrigation
Total 0
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Table 5-4
Summary of Water Savings Assumptions for Devices Installed through Past WE Program Participation
Irvine Ranch Water District

Estimated Savings per Estimated Total
Indoor/ Devices Unit Annual Savings
Measure Outdoor Use | Units | Replaced gpy | AFY Savings Basis (AFY)
Industrial
Faucet Aerator Indoor qty 35 n/a n/a n/a
PHET Indoor qty 7 5,760 0.0177 |IRWD-specific estimate' assume to be 1.4X 0
that of SFR savings based on ratio in AWE
model default
Showerhead Indoor qty 11 n/a n/a n/a
Turf Removal Outdoor sq ft 58,769 5.8 0.00002 [IRWD-specific estimate; assumed same as 1
potable-landscape irrigation
Total 1
Commercial
Cooling Tower Indoor qty 1 210,188 0.6450 |Planning numbers provided by IRWD 1
Faucet Aerator Indoor gty 149 n/a n/a n/a
HECW Indoor qty 6 24,235 0 Assumes use is 6x that of SFR use per AWE 0
model assumption; uses IRWD-specific
estimate
HET Indoor qty 1,783 6,178 0.0190 [IRWD-specific estimate' assume to be 1.4x 34

that of SFR savings based on ratio in AWE

model default
PHET Indoor qty 29 5,760 0.0177 [IRWD-specific estimate' assume to be 1.4x 1

that of SFR savings based on ratio in AWE
model default

Plumbing Flow Control Indoor gty 1,942 n/a n/a n/a

Showerhead Indoor gty 10 n/a n/a n/a

Ultra Low Water Urinal Indoor qty 18 39,943 0.1226 |Planning numbers provided by IRWD 2

Zero Water Urinal Indoor qty 32 39,943 0.1226 |Planning numbers provided by IRWD 4

Precision Spray Nozzle Outdoor qty 200 1,434 0.0044 [Planning numbers provided by IRWD, 1
assumed same as Rotating Nozzle

Rotating Nozzle Outdoor qty 720 1,434 0.0044 |Planning numbers provided by IRWD 3

WBIC/Smart Controller Outdoor qty 8 3,653 0.0112 [IRWD-specific estimate; assumed 2/3 of non- 0
potable landscape irrigation savings

Turf Removal Outdoor sq ft 375,453 5.8 0.00002 [IRWD-specific estimate; assumed same as 7

potable-landscape irrigation

Total 52

EKI Environment & Water, Inc.
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Table 5-4
Summary of Water Savings Assumptions for Devices Installed through Past WE Program Participation
Irvine Ranch Water District

Abbreviations

AWE = Alliance for Water Efficiency PHET = premium high efficiency toilet

CCF = hundred cubic feet, 748 gallons n/a = not available

Cll = commercial, industrial, institutional gty = quantity

gpy = gallons per year SFR = single-family residential

HECW = high efficiency clothes washer SP = service point

HET = high efficiency toilet sq ft = square feet

MFR = multi-family residential WBIC = weather-Based Irrigation Controller
Notes

(a) Devices installed at University of California Irvine properties are not included in this summary. Data provided by IRWD.

EKI Environment & Water, Inc.
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Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water
efficient devices were offered as part of separate programs, whereas they were more likely to change out
multiple device types if they were offered as a “bundle”. In order to understand program saturation on
the “whole home-level”, as well as consider the water savings achieved by WE program no-cost “bundles,”

multiple-program participation is further evaluated below. Figures 5-1 through 5-6 below show the
relative percentage of participants and attached Table 5-5 presents the total number of participants.

As shown in Figure 5-1, 74% of the total single-family residential (SFR) participants only participated in
one WE program, 19% participated in two programs, and the remaining 7% participated in more than two
programs. Some variation is observed between Village Groups. For example, only 13% of participating
service points (SPs) from the Central Village Group participated in more than one program, while 33% of
participating SPs from the Central Irvine/ICD Village Group participated in more than one program. The
Central Village Group tends to have newer homes (which might limit their participation rates), while the
Central Irvine/ICD Village Group has much older homes.

Figure 5-1
SFR Participation in Multiple Programs

A - West Irvine/Tustin Ranch 80% 5%
B - Canyons/OPA 73% 6%
C - Lake Forest/Footbhills 73% 8%

D - Central 87% 2%

E - Coast 72% 6%

F - Central Irvine/University 73% 6%
G - Santa Ana Heights/UCI 77% 7%
H - Central Irvine/ICD 67% 11%

IRWD Total 74% 7%

B 1 Program 2 Programs More than 2 Programs

As shown in Figure 5-2, 89% of the multi-family residential (MFR) SPs only participated in one program,
10% of them participated in two programs, and the remaining 1% participated in more than two programs.
The MFR SPs have been less likely to participate in multiple programs to date. One possible explanation is
many MFR participants tend not to have private devices (such as washers) or turf at their properties.

Participation rates in multiple programs are similar across different Village Groups. Similar to the SFR
participation, MFR participants in the Central Irvine/ICD Village Group have been more likely to participate
in multiple programs while those in the Central Village Group have been less likely to do so.
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Table 5-5

Summary of Participation in Multiple Programs
Irvine Ranch Water District

Participation in Multiple Programs

SFR MFR
Total SPs Total SPs
Participating in 2 >2 Participating in 2 >2
Village Group WE Programs |1 Program| Programs | Programs | WE Programs |1 Program| Programs | Programs
A - West Irvine/Tustin Ranch 2,519 2,018 370 131 1,060 968 79 13
B - Canyons/OPA 218 160 44 14 0 0 0 0
C - Lake Forest/Foothills 3,839 2,801 741 297 731 645 81 5
D - Central 1,293 1,126 141 26 797 736 59 2
E - Coast 1,721 1,247 379 95 271 245 26 0
F - Central Irvine/University 2,050 1,496 428 126 1,577 1,363 199 15
G - Santa Ana Heights/UCI 1,429 1,097 238 94 673 603 63 7
H - Central Irvine/ICD 4,181 2,819 916 446 610 512 82 16
Total 17,250 12,764 3,257 1,229 5,719 5,072 589 58
Timing of SPs Participating in More than 1 Program
SFR MFR
SPs SPs
Particpating in Multiple Particpating in Multiple
Village Group >1 Program 1 year Years >1 Program 1 year Years
A - West Irvine/Tustin Ranch 501 135 366 92 28 64
B - Canyons/OPA 58 30 28 0 0 0
C - Lake Forest/Foothills 1,038 296 742 86 41 45
D - Central 167 54 113 61 21 40
E - Coast 474 264 210 26 5 21
F - Central Irvine/University 554 207 347 214 62 152
G - Santa Ana Heights/UCI 332 110 222 70 22 48
H - Central Irvine/ICD 1,362 544 818 98 29 69
Total 4,486 1,640 2,846 647 208 439
Participation in Indoor vs. Outdoor Programs
SFR MFR
SPs SPs
Particpatingin | Indoor | Outdoor | Indoor & | Particpatingin| Indoor | Outdoor | Indoor &
Village Group >1 Program Only Only Outdoor | >1 Program Only Only Outdoor
A - West Irvine/Tustin Ranch 501 210 25 266 92 79 1 12
B - Canyons/OPA 58 20 9 29 0 0 0 0
C - Lake Forest/Foothills 1,038 377 68 593 86 76 1 9
D - Central 167 65 5 97 61 51 0 10
E - Coast 474 90 220 164 26 23 1 2
F - Central Irvine/University 554 301 21 232 214 175 2 37
G - Santa Ana Heights/UCI 332 152 24 156 70 58 1 11
H - Central Irvine/ICD 1,362 722 38 602 98 83 1 14
Total 4,486 1,937 410 2,139 647 545 7 95

Abbreviations

MFR = multi-family residential
SFR = single-family residential
SP = service point
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Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water
Figure 5-2
MFR Participation in Multiple Programs

A - West Irvine/Tustin Ranch 91% 1.2%
C - Lake Forest/Foothills 88% 0.7%
D - Central 92% 0.3%
E - Coast 90%

F - Central Irvine/University 86% 1.0%

G - Santa Ana Heights/UCI 90% 1.0%
H - Central Irvine/ICD 84% 2.6%

IRWD Total 89% 1.0%

W1 Program 2 Programs more than 2 Programs

5.2.3. Participation in Multiple Programs Over Multiple Years

As shown in Figure 5-3, more than half of the SFR participants participated in multiple programs over
multiple years, except the Canyons/OPA Village Group and the Coast Village Group.

Figure 5-3
Timing of SFR SPs that Participated in More than One Program

A - West Irvine/Tustin Ranch
B - Canyons/OPA
C - Lake Forest/Foothills
D - Central
E - Coast

F - Central Irvine/University

G - Santa Ana Heights/UCI
H - Central Irvine/ICD
IRWD Total
B SPs participated in 1 year SPs participated in multiple years

As shown in Figure 5-4, in general, MFR participants that participated in multiple programs were more
likely to participate over multiple years. About two thirds of participants that participated in multiple
programs participated in multiple years except for the Lake Forest/Foothills Village Group.
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Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water
Figure 5-4
Timing MFR SPs that Participated in More than One Program

A - West Irvine/Tustin Ranch 30% 70%
C - Lake Forest/Foothills 48% 52%
D - Central 34% 66%
E - Coast 19% 81%
F - Central Irvine/University 29% 71%

G - Santa Ana Heights/UCI 31% 69%
H - Central Irvine/ICD 30% 70%
IRWD Total 32% 68%

M SPs participated in 1 year M SPs participated in multiple years

5.2.4. Participation in Multiple Programs — Indoor vs. Outdoor

As shown in Figure 5-5, for SFR SPs, the preference for indoor or outdoor programs varies between Village
Groups. In general, SFR participants have participated at higher rates in indoor programs, except for those
in the Coast Village Group, where homes tend to be larger with larger lots. Most SFR SPs that participated
in multiple programs either participated in indoor programs only or both indoor and outdoor programs;
less than 10% participated in outdoor programs only.

Figure 5-5
Preference for Indoor/Outdoor for SFR SPs that Participated in More than One Program

A - West Irvine/Tustin Ranch 42% 5% 53%
B - Canyons/OPA 34% 16% 50%

C - Lake Forest/Foothills 36% 7% 57%

D - Central 39% 3% 58%
E - Coast 46%
F - Central Irvine/University 54% 4% 42%
G - Santa Ana Heights/UCI 46% 7% 47%
H - Central Irvine/ICD 53% 3%

IRWD Total 43% 9%

H Indoor Only ® Outdoor Only H Both

As shown in Figure 5-6, MFR customers participate in indoor programs at a much higher rate than outdoor
programs, which is expected given that many MFR customers have little to no private outdoor space
(yards). However, among MFR customers that have participated in multiple programs, those that
participated in an outdoor program typically also participated in an indoor program.
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Irvine Ranch Water District environment
Future Potential Water Efficiency Study & water
Figure 5-6
Preference for Indoor/Outdoor for MFR SPs that Participated in More than One Program

A - West Irvine/Tustin Ranch
C- Lake Forest/Foothills

D - Central

E - Coast

F - Central Irvine/University
G - Santa Ana Helghts/UC
H- Central Irvine/ICD

IRWD Total

M Indoor Only Outdoor Only mBoth

5.3. Natural Replacement of Devices

Toilets and clothes washers are typically the highest water using devices within a residential home and
therefore have the greatest potential for water efficiency savings.

In order to evaluate the remaining potential for additional water savings through replacement of indoor
devices, the saturation of high efficiency toilets and clothes washers were evaluated. The results of this
assessment are presented in attached Tables 5-6 and 5-7, respectively.

Given the increased water efficiency standards and requirements for new construction and new devices
(Section 4.1), and at IRWD’s direction, this assessment focuses only on homes that were constructed prior
to 2010.%° Indoor devices in homes built after 2010 are assumed to be “fully efficient” due to plumbing
code requirements.

5.3.1. Toilets

Table 5-6 presents the total number of toilets at SFR and MFR SPs constructed before 2010 by Village
Group, based on the number of bathrooms identified by available parcel data. On average, SFR homes
tend to have 3.1 bathrooms per unit and MFR homes tend to have 1.9 per unit, with some variation
between Village Groups. The first toilet efficiency standard went into effect in 1994, and required all
toilets sold to have a minimum efficiency of at least 1.6 gpf.

For toilets in homes built before 1994, it is assumed that they are replaced at a rate of 4% per year, per
the natural replacement rate in the Alliance for Water Efficiency (AWE) Tracking Tool. This natural

4 Home construction date is estimated based on parcel data, where available. Where date of construction is not
available in parcel data, construction date is assumed to be the earliest of the date of SP install and service
agreement start date.
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Table 5-6

Irvine Ranch Water District

Estimated Number of Toilets in Homes Built Before 1994

Estimated Number of Toilets in Homes Built 1994-2009

Number of Total
Dwelling Units Estimated Toilets In Replaced Replaced Remaining Pre- Replaced through WE Replaced through Remaining 1994-
Constructed | Bathrooms No. of Homes Built through WE | through Natural 1994 Toilets Toilets In Homes Programs Natural Replacement 2009 Toilets
Village Group Priorto2010 | perUnit | Toilets |before1994| Programs | Replacement Built 1994-2009
Single-Family Residential
A - West Irvine/Tustin Ranch 6,219 3.3 20,333 3,570 274 3,570 0-0 16,763 831 6,690 9,242 - 10,073
B - Canyons/OPA 1,212 1.8 2,228 1,803 99 1,803 0-0 425 6 134 284 - 290
C - Lake Forest/Footbhills 11,528 2.8 32,678 27,865 1,955 27,865 0-0 4,813 329 2,579 1,905 - 2,234
D - Central 1,526 3.5 5,385 0 0 0 0-0 5,385 145 550 4,690 - 4,835
E - Coast 6,590 4.2 27,458 1,221 20 1,221 0-0 26,237 423 8,149 17,666 - 18,089
F - Central Irvine/University 6,874 2.8 19,247 18,082 1,276 18,082 0-0 1,165 61 525 579 - 640
G - Santa Ana Heights/UCI 5,718 3.0 16,929 9,042 465 9,042 0-0 7,887 386 2,614 4,887 - 5,273
H - Central Irvine/ICD 12,222 2.8 34,643 27,426 2,674 27,426 0-0 7,217 586 2,900 3,731 - 4,317
Total 51,889 3.1 158,901 89,010 6,763 89,010 0-0 69,891 2,767 24,141 42,984 - 45,751
Percentage - - - - 7.6% 100% - 0% - 4.0% 35% 62% - 65%
Multi-Family Residential
A - West Irvine/Tustin Ranch 10,790 1.8 19,029 6,034 132 5,911 0 - 122 12,995 865 3,747 8,383 - 9,248
B - Canyons/OPA -- -- - - - - -- - -- -
C - Lake Forest/Footbhills 13,046 1.8 23,454 16,063 468 16,063 0-0 7,391 73 1,286 6,031 - 6,104
D - Central 3,436 2.3 7,978 0 0 0 0-0 7,978 246 826 6,905 - 7,151
E - Coast 5,648 2.3 12,912 117 2 117 0-0 12,795 80 4,223 8,492 - 8,572
F - Central Irvine/University 15,266 2.0 30,745 30,481 833 30,481 0-0 264 0 136 128 - 128
G - Santa Ana Heights/UCI 17,532 1.6 28,761 12,916 1,627 12,916 0-0 15,846 1,159 4,172 10,514 - 11,673
H - Central Irvine/ICD 6,211 1.8 10,878 9,715 430 9,715 0-0 1,163 174 383 605 - 779
Total 71,929 1.9 133,756 75,325 3,492 75,202 0 - 122 58,431 2,597 14,774 41,060 - 43,657
Percentage - - -- -- 4.6% 99.8% 0% - 0.2% -- 4.4% 25% 70% - 75%
EKI Environment & Water, Inc.
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replacement rate is based on assumed average device lifetime of 25 years.* For homes built between

1994 and 2010, it is assumed that no toilets are replaced for the first 10 years and thereafter toilets are
replaced at a rate of 4% per year.

Table 5-6 shows the estimated number of toilets replaced through natural replacement as well as those
replaced in conjunction with a WE program such as rebates and direct installation programs. Based on
this assessment, all SFR toilets and nearly all MFR toilets (99.8%) for homes built before 1994 are
estimated to have been replaced through natural replacement. Approximately 7.6% of SFR and 4.6% of
MFR toilets have been replaced through participation in a WE program such as a rebate or direct
installation program. While this is an estimate based on assumed change-out rates, and not an inventory
of individual homes, based on this assessment, very few pre-1994 toilets are expected to remain within
the IRWD service area (i.e., the estimates would suggest that more than 100% of the pre-1994 toilets
“should have” been replaced by now through active or passive means).

Beginning in 2014, all new toilets sold in California were required to have a minimum efficiency of 1.28 gpf
or better, but these higher efficiency toilets penetrated the market well before the mandatory change. At
IRWD’s direction, for purposes of this assessment, 2010 is used as the transition period. Therefore, toilets
installed between 1994 and 2009 are more efficient than pre-1994 toilets, but still present a potential for
increased water efficiency. As shown in Table 5-6, it is estimated that approximately 35% of SFR and 25%
of MFR toilets in homes constructed during this period have been replaced through natural replacement.
Approximately 4% of toilets in homes constructed during this period were replaced in conjunction with a
WE program. It is unknown how many program participants would have replaced a toilet if an incentive
was not provided (known as “free ridership”). Based on this assessment, it is estimated that between 62%
and 65% of SFR toilets have not been replaced and between 70% and 75% of MFR toilets have not been
replaced. Therefore, while some potential opportunity for increased efficiency remains, the potential
savings that would be achieved would be less than was achieved historically by changing out the older
pre-1994 toilets.

As shown in Table 5-7 below, the majority of the remaining potential for toilet change-outs at SFR SPs
(over 60%) is located in the West Irvine/Tustin Ranch and Coast Village Groups. For MFR accounts, nearly
70% of the remaining potential for toilet change-outs is located in the West Irvine/Tustin Ranch, Coast,
and Central Irvine/ICD Village Groups.

%0 property turnover is often a driver for device changeouts. As a check for general appropriateness of the assumed
rate, property transfer rates were evaluated and discussed in Attachment A. SFR properties built prior to 2010 have
been transferred at a rate of approximately 3.4% per year over the last 10 years, and MFR properties built prior to
2010 have been transferred at a rate of approximately 1.8% per year over this period. Given that these rates are on
the same order of magnitude, these rates are in general agreement.
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Table 5-7
Estimated Remaining 1994-2009 Toilets (1.6 gpf)

. SFR Toilets MER Toilets
Village Group Remaining Percentage Remaining Percentage
g:nvcvhe“ Irvine/Tustin 9,242 - 10,073 |  22% 8383 - 9,248 21%
B - Canyons/OPA 284 - 290 1% -- --
C - Lake Forest/Foothills 1,905 - 2,234 5% 6,031 - 6,104 14%
D - Central 4,690 - 4,835 11% 6,905 - 7,151 17%
E - Coast 17,666 - 18,089 40% 8,492 - 8,572 20%
F - Central Irvine/University 579 - 640 1% 128 - 128 0%
G - Santa Ana Heights/UCI 4,887 - 5,273 11% 10,514 - 11,673 26%
H - Central Irvine/ICD 3,731 - 4,317 9% 605 - 779 2%
Total | 42,984 - 45,751 n/a 41,060 - 43,657 n/a

5.3.2. Clothes Washers

Table 5-8 presents the total number of clothes washers for SFR and MFR homes constructed before 2010
by Village Group, based on the number of dwelling units. Based on information included in the AWE
Tracking Tool, it is assumed that 95% of SFR SPs have a clothes washer. For MFR SPs, it is assumed that
95% of condominium homes have a clothes washer and 39% of apartment homes have a clothes washer.
Based on the split between types of MFR units, the effective rate of washers per dwelling unit for the MFR
sector within the District is therefore 67%.

It is assumed that clothes washers are replaced at a rate of 7% per year at SFR homes and condominiums
and 13% per year for apartments, based on values provided in the AWE Tracking Tool. This equates to an
average lifetime of 14 years for SFR and condominium clothes washers, and 8 years for apartment clothes
washers. Regulatory changes have required increased minimum efficiencies for clothes washers; however,
there are many clothes washer options that exceed these minimum efficiency standards. The AWE
Tracking Tool provides an estimate of the market share of Environmental Protection Agency (EPA) Energy
Star-rated clothes washers from 1998 onward. Therefore, it is assumed that the number of washers
replaced by high efficiency clothes washers (HECWs) in a given year is proportionate to the market share
of Energy Star washers in that year.

Table 5-8 shows the estimated number of clothes washers replaced through natural replacement as well
as those replaced in conjunction with a WE program from 2009 onward. In addition to this, many
customers participated in the HECW rebate program prior to 2009, although the data are not currently
available. Based on this assessment, approximately 44% of SFR clothes washers and 50% of MFR clothes
washers have been replaced with HECWs through natural replacement. Approximately 21% of SFR clothes
washers and 19% of MFR clothes washers have been replaced with HECWs in conjunction with a WE
program. Given that the rate of free ridership is unknown, it is therefore estimated that between 35% and
56% of SFR clothes washers are not HECW and between 37% and 50% of MFR clothes washers are not
HECW.
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Table 5-8

Irvine Ranch Water District

Estimated Number of Clothes Washers
Nun?ber Of. Replaced with Replaced with
D:‘I) (::tr:ﬁ::::s 1‘-;::::: HECW through WE HECltlA;tt:::lugh Remaining Non-HECWs
Village Group Prior to 2010 A Replacement
Single-Family Residential
A - West Irvine/Tustin Ranch 6,219 5,908 1,569 3,015 1,324 - 2,893
B - Canyons/OPA 1,212 1,151 109 590 452 - 561
C - Lake Forest/Footbhills 11,528 10,952 2,264 2,331 6,356 - 8,620
D - Central 1,526 1,450 397 598 454 - 851
E - Coast 6,590 6,261 1,088 3,073 2,099 - 3,187
F - Central Irvine/University 6,874 6,530 1,291 3,382 1,858 - 3,149
G - Santa Ana Heights/UCI 5,718 5,432 984 2,705 1,743 - 2,727
H - Central Irvine/ICD 12,222 11,611 2,658 5,994 2,959 - 5,617
Total 51,889 49,295 10,360 21,689 17,245 - 27,605

Percentage -- -- 21% 44% 35% - 56%
Multi-Family Residential
A - West Irvine/Tustin Ranch 10,790 6,492 660 3,216 2,616 - 3,276
B - Canyons/OPA -- -- -- -- -
C - Lake Forest/Foothills 13,046 8,969 597 4,495 3,877 - 4,474
D - Central 3,436 1,975 211 818 945 - 1,156
E - Coast 5,648 3,320 249 1,640 1,431 - 1,680
F - Central Irvine/University 15,266 11,798 1,281 6,122 4,395 - 5,676
G - Santa Ana Heights/UCI 17,532 10,371 680 5,014 4,677 - 5,357
H - Central Irvine/ICD 6,211 4,976 5,238 2,571 0 - 2,405

Total 71,929 47,900 8,916 23,877 17,940 - 24,023

Percentage -- -- 19% 50% 37% - 50%
Abbreviations
HECW = high efficiency clothes washer
WE = water efficiency
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As shown in Table 5-9 below, the majority of the remaining potential for clothes washer change-outs at
SFR SPs (over 50%) is located in the Lake Forest/Foothills and Central Irvine/ICD Village Groups. For MFR

accounts, nearly 70% of the remaining potential for clothes washer change-outs is located in the Lake
Forest/Foothills, Central Irvine/University, and Santa Ana Heights/UCI Village Groups.

Table 5-9
Estimated Remaining Non-High Efficiency Clothes Washers
] SFR MFR
Village Group Remaining Percentage Remaining Percentage

A - West Irvine/Tustin Ranch 1,324 . 2,893 9% 2,616 - 3,276 14%
B - Canyons/OPA 452 . 561 2% - -
C - Lake Forest/Foothills 6,356 - 8,620 34% 3,877 - 4,474 20%
D - Central 454 _ 851 3% 945 . 1,156 5%
E - Coast 2,099 - 3,187 12% 1,431 - 1,680 7%
F - Central Irvine/University 1,858 - 3,149 11% 4395 _ 5,676 24%
G - Santa Ana Heights/UCI 1,743 . 2,727 10% 4,677 - 5,357 24%
H - Central Irvine/ICD 2,959 . 5,617 19% 0 - 2405 5%

Total | 17,245 - 27,605 na 17,940 - 24,023 na

5.3.3. Turf Removal

As discussed in Section 4.6, installation of WBICs does not appear to save a substantial amount of water
and may potentially even increase the overall amount of water used for irrigation.®! Therefore, this
evaluation of outdoor water savings program potential focuses on turf removal programs. Table 5-10
below provides a summary of the total irrigated area within each Village Group, identified as lawn/ turf
area, irrigated non-turf landscape, and swimming pools, based on an aerial image processing land use
classification study done by Quantum Spatial (2016) and data processing performed by IRWD.>? Key data
limitations associated with this dataset are discussed in Section 2.2.5. Table 5-10 also shows the amount
of turf area removed through the Turf Removal Rebate program through 2018 by Village Group.

Approximately 23% of the irrigated area (excluding agricultural and horse corral areas) within the District
consists of turf areas. To date, turf removal programs have directly removed 105 acres of turf, which
amounts to approximately 5.6% of the irrigated lands.>® The Village Groups with the largest proportions
of turf include the Central Irvine/University and Coast areas, which amounts to nearly 800 acres of turf.

511t should be noted that some SPs in the participant group may have participated in the program prior to 2009,
which may result in a lower savings estimate.

52 The Quantum Spatial study also identified irrigated lands in use as horse corrals/arenas, agriculture, irrigable, and
non-irrigated classifications, which are not summarized herein.

53 In addition to the turf removed directly through these programs, a “multiplier effect” has been observed among
SFR customers, wherein additional SFR customers in the vicinity of a participating SFR customer also replace their
lawns (IRWD, 2016). Accounting for the multiplier effect, an additional 86 acres of turf may also have been removed
in relation to the program.

December 2019 Page 5-23 EKI B80129.00



Irvine Ranch Water District environment

Future Potential Water Efficiency Study & water

Table 5-10, Table 5-11, and Figure 5-7 below, show an estimate of irrigated turf area by land use sector
and by Village Group. Because data are not yet available to link the geospatial irrigation land use data to

specific customer meters and sector types, certain assumptions were made in the processing of this
dataset. The data limitations associated with this processing is discussed in Section 2.2.5.

Table 5-10
Estimated Irrigated Turf Area and Turf Removal through Programs by Village Group>*
Irrigated Area (ac) Turf Removed through Programs (ac)
Lawn/ Turf Landscape
as Percent. Irrigation, | Landscape
Lawn/ Swim. | of Irrigation Non- Irrigation, Total All
Village Group Turf | Non-Turf | Pools Area SFR | MFR | Potable Potable cil Sectors
ey Irvine/ 220 634 13 25% 30 0042 94 0.018 0 12
ustin Ranch
B - Canyons/ OPA 22 341 3.2 6% 2.2 0 0 0 0 2.2
o Lake Forest/ 280 | 1,452 | 24 16% 13 | 0.82 1.1 11 7.0 33
oothills

D - Central 65 289 4.4 18% 0.29 | 0.019 0 0 0 0.31
E - Coast 358 829 24 30% 2.0 |0.017 0.47 0 0 2.5
F - Central
Irvine/University 427 925 9.1 31% 3.1 1.1 14 0.45 0 18
G - Santa Ana
Heights/UCI 240 900 8.5 21% 2.8 0.44 6.1 11 2.5 23
H - Central Irvine/ICD 250 657 17 27% 6.5 0.68 5.4 0.41 0.60 14

Total| 1,863 6,028 103 23% 33 3.1 36 23 10 105

Commercial and SFR uses comprise approximately 44% and 21% of turf area in the District, respectively,
as shown in Table 5-11, and represent an opportunity to reduce overall irrigated turf area and associated
irrigation water use. Over 800 acres of turf are associated with commercial land uses, with the majority
located in the Coast, Central Irvine/University, and West Irvine/ Tustin Ranch Village Groups. It is
important to note that some of these areas may include functional turf such as golf courses and parks,
and thus would not be included as eligible for turf removal or the associated water savings. Nearly
400 acres of turf are associated with SFR SPs, with the majority located in the Central Irvine/ICD and Lake
Forest/Footbhills Village Groups.

54 See Section 2.2.5 for a discussion of data limitations associated with the turf area estimates.
Totals may not sum exactly due to rounding.
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Table 5-11
Turf Area by Sector and Village Group®

Landscape
Landscape | Irrigation,
Irrigation, Non-
Village Group SFR MFR Commercial | Industrial |Institutional| Potable Potable Total
Turf Area (ac)

A - West Irvine/ Tustin Ranch 40 7.8 113 0.03 20 0 40 220
B - Canyons/ OPA 20 0.6 2.0 0 0.23 0 0 22
C - Lake Forest/ Foothills 93 15 85 24 24 31 8.4 280
D - Central 5.9 3.2 34 0 4.0 3.7 14 65
E - Coast 36 6.5 248 0 17 0 50 358
F - Central Irvine/ University 59 47 199 0.16 27 1.2 94 427
G - Santa Ana Heights/ UCI 45 12 99 24 25 53 30 240
H - Central Irvine/ ICD 95 8.8 31 1.0 34 0.6 80 250

Total| 394 101 811 48 151 41 316 1,863

Proportion of Turf Area (%)

A - West Irvine/ Tustin Ranch | 2.1% 0.42% 6.0% 0.002% 1.1% na 2.2% 12%
B - Canyons/ OPA 1.0% 0.03% 0.11% na 0.01% na na 1.2%
C - Lake Forest/ Foothills 5.0% 0.83% 4.5% 1.3% 1.3% 1.6% 0.45% 15%
D - Central 0.31% 0.17% 1.8% na 0.22% 0.20% 0.76% 3.5%
E - Coast 1.9% 0.35% 13% na 0.92% 0% 2.7% 19%
F - Central Irvine/ University 3.2% 2.5% 11% 0.01% 1.4% 0.06% 5.0% 23%
G - Santa Ana Heights/ UCI 2.4% 0.65% 5.3% 1.3% 1.4% 0.29% 1.6% 13%
H - Central Irvine/ ICD 5.1% 0.47% 1.7% 0.05% 1.8% 0.03% 4.3% 13%

Total| 21% 5% 44% 2.6% 8.1% 17% 2.2% 100%
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Figure 5-7
Turf Area by Land Use and Village Group

mSFR
A - West Irvine/ Tustin Ranch .- MER
B - Canyons/ OPA Commercial

C - Lake Forest/ Foothills

..I Industrial

D - Central M Institutional

E - Coast M Landscape Irrigation, Potable

.‘- M Landscape Irrigation, Non-

Potable

F - Central Irvine/ University

G - Santa Ana Heights/ UCI

100 200 300 400 500 600
Irrigated Turf Area (acres)

H - Central Irvine/ ICD

o

5.4. Estimation of Water Saved Through Active and Passive Device Replacement

Overall, water use by IRWD customers has declined approximately 27% on a per capita basis since 2013.>
The reduction in water use is due to a combination of factors, including WE program participation, passive
water conservation due to device change-outs, regulatory requirements, drought conditions, economic
influences, budget based rates, IRWD’s consistent outreach campaigns and a greater public awareness of
responsible water use, all to varying degrees.

The total water savings associated with toilet and clothes washer replacements are estimated and shown
in Table 5-12 below. These estimates of indoor water savings are based on the IRWD-specific water
savings factors identified in Sections 4.1 and 4.4 and the total indoor device replacement estimates from
2009 to 2018 discussed in Section 5.3. It should be noted that from 1993 to 2008, IRWD customers
received over 21,000 WE devices through WE programs, including HETs, HECWs, WBICs, and other devices.
These older data, however, are not included in the counts of WE program participation or saturation
assessment herein.>® The total savings associated with these device replacements for SFR customers is
estimated to be between approximately 1,800 acre feet per year (AFY) and 2,100 AFY through the lifetime
of the device. The total savings associated with toilet and clothes washer device replacements for MFR
customers is estimated to be between approximately 1,500 AFY and 1,700 AFY through the lifetime of the
device.

55 This estimate is based on monthly reporting to the State Water Resources Control Board.
6 The older data were not included in the completion of this analysis. The inclusion of these data would not have
substantively changed the overall findings of a high rate of saturation of HETs and HECWs.

December 2019 Page 5-26 EKI B80129.00



Irvine Ranch Water District environment
Future Potential Water Efficiency Study I & water
Table 5-12

Estimated Indoor Water Savings for Homes Built before 2010 Based on Toilet and Clothes Washer
Replacements

Estimated Annual Indoor Savings for Homes Built Before 2010 (AFY)
Savings from Toilets Savings from Clothes Washers
WE Programs Natural WE Programs Natural Total
Ll Replacement Ll UL Replacement
Village Group 2009-2018 P 2009-2018 P
Single-Family Residential
A - West Irvine/Tustin 15 139 19 37 176 - 11
Ranch
B - Canyons/OPA 1 26 1 7 34 - 36
C - Lake Forest/Foothills 31 412 28 29 441 - 500
D - Central 2 7 5 7 15 - 22
E - Coast 6 127 13 38 165 - 184
F-Central 18 252 16 42 2094 - 328
Irvine/University
G - Santa Ana
Heights/UCI 12 158 12 34 191 - 215
H - Central Irvine/ICD 44 411 33 74 485 - 562
Total 129 1,533 128 269 1,801 - 2,059
Multi-Family Residential
A - West Irvine/Tustin 14 131 3 40 171 - 192
Ranch
B - Canyons/OPA - - - - -
C - Lake Forest/Foothills 7 235 7 56 291 - 305
D - Central 3 11 3 10 21 - 27
E - Coast 1 59 3 20 79 - 83
F-Central 11 415 16 76 491 - 518
Irvine/University
G - Santa Ana
Heights/UCI 38 231 8 62 294 - 340
H - Central Irvine/ICD 8 137 65 32 169 - 242
Total 82 1,219 111 296 1,515 - 1,708

The total water savings associated with Turf Removal programs for potable water SPs is estimated and
shown in Table 5-13 below. These estimates of outdoor water savings are based on the IRWD-specific
water savings factors identified in Section 4.2 and the total area of turf replaced through WE programs.
The total savings is estimated to be approximately 99 AFY for SFR SPs and 2.4 AFY for MFR SPs. The savings
associated with landscape irrigation and Cll accounts is estimated to be 18 AFY and 7.7 AFY, respectively.
Accounting for the SFR multiplier effect, the total estimated potable water savings across all sectors is
estimated to be 383 AFY.
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Table 5-13
Estimated Outdoor Potable Water Savings Based on Turf Removal Rebates

Turf Removed Estimated Annual SavliE:;:nla:::r:g::Iting
Village Group through WE Outdoor Savings L
e e (AFY)5® SFR Multiplier Effect
(AFY)
Single-Family Residential
A - West Irvine/Tustin Ranch 3.0 9.0 32
B - Canyons/OPA 2.2 6.6 24
C - Lake Forest/Foothills 13 39 140
D - Central 0.29 0.90 3.2
E - Coast 2.0 6.0 22
F - Central Irvine/University 3.1 9.3 33
G - Santa Ana Heights/UCI 2.8 8.4 30
H - Central Irvine/ICD 6.5 19.5 70
SFR Total 33 929 355
Multi-Family Residential
A - West Irvine/Tustin Ranch 0.042 0.032 0.032
B - Canyons/OPA - - --
C - Lake Forest/Foothills 0.82 0.63 0.63
D - Central 0.019 0.015 0.015
E - Coast 0.017 0.013 0.013
F - Central Irvine/University 1.1 0.85 0.85
G - Santa Ana Heights/UCI 0.44 0.34 0.34
H - Central Irvine/ICD 0.68 0.52 0.52
MFR Total 3.1 24 2.4
Landscape Irrigation, Potable
A - West Irvine/Tustin Ranch 0.018 0.014 0.014
B - Canyons/OPA -- - --
C - Lake Forest/Foothills 11 8.5 8.5
D - Central -- -- --
E - Coast - - --
F - Central Irvine/University 0.45 0.35 0.35
G - Santa Ana Heights/UCI 11 8.5 8.5
H - Central Irvine/ICD 0.41 0.32 0.32
Landscape Irrigation, Potable 23 18 18
Total
Commercial, Industrial, and Institutional
A - West Irvine/Tustin Ranch 0 0 0
B - Canyons/OPA 0 0 0
C - Lake Forest/Foothills 7 5.4 5.4

57 Turf removed is based on implementation records provided by IRWD.
8 The annual outdoor saving based on turf removal is calculated based on 3.0 AFY/ac, which is estimated in Section
4.2.
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Table 5-13
Estimated Outdoor Potable Water Savings Based on Turf Removal Rebates
Turf Removed Estimated Annual Savf:;;mla: ce:r;z::lting
Village Group through WE Outdoor Savings o
Py S =7 (AFY)® SFR Multiplier Effect
(AFY)
D - Central 0 0 0
E - Coast 0 0 0
F - Central Irvine/University 0 0 0
G - Santa Ana Heights/UCI 2.5 1.9 1.9
H - Central Irvine/ICD 0.6 0.46 0.46
Cll Total 10 7.7 7.7
Potable Water Total 69 127 383

5.5. Summary of WE Program and Natural Replacement Savings

The WE programs implemented within the District have had a measurable impact on reducing customer
water use, resulting in water savings of over 2,300 AFY (Table 5-4). Based on device saturation rate
estimates, up to 3,800 AFY of indoor savings were achieved through toilet and clothes washer change-
outs (natural replacement and WE programs) by SFR and MFR customers for the same period.

Outdoor water use by SFR and MFR customers has been reduced by approximately 23% and 17%,
respectively, between 2009 and 2018. During this time, approximately 36 acres of turf has been replaced
by SFR and MFR customers (excluding dedicated irrigation SPs associated with MFR), resulting in an
estimated savings of 99 AFY and 9.3 AFY, respectively. Accounting for the SFR multiplier effect and potable
dedicated irrigation and Cll SPs, the annual savings associated with the turf removal programs are
estimated to be 383 AFY.

Based on this assessment, it appears that the remaining potential opportunities for savings through indoor
WE programs is limited. Given the observed trends in program participation, it is likely that including
targeted replacement of indoor devices through a bundle program like the One-Stop-Shop is likely to have
greater success than targeting such devices individually. Greater savings potential for outdoor irrigation
water use remains, particularly through Turf Removal programs. Over 1,300 acres of irrigated turf area
associated with SFR, MFR, commercial, and industrial SPs remain in the District (Table 5-11), which
represent a theoretical upper-bound potential savings of 1,900 AFY.>® These findings were used to support
the identification of potential future WE program opportunities under Section 6.

59|t is noted that it is not realistic to replace all residential and commercial turf. However, this number is provided
as an upper estimate of the savings potential for the purposes of evaluating potential future WE program strategies.
The water savings associated with residential turf removal program are estimated based on the saving factor for SFR
turf removal program, as discussed in Section 4.2, while the water savings associated with the commercial turf
removal are based on the weighted average saving factor of various size of turf areas for the turf removal program
for potable landscape irrigation accounts, as discussed in Section 4.6.
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6. OPPORTUNITIES FOR INCREASED WATER EFFICIENCY

This section evaluates the remaining
opportunities for water efficiency in the
District and identifies potential water
efficiency (WE) program opportunities. Given
the high levels of indoor device saturation
identified in Section5, water use by the
residential sector was further evaluated to

confirm that limited potential savings remain

Increased Water Efficiency Opportunities

Overall, indoor water use has decreased throughout the
IRWD service area over the last several decades and, based
on the analysis conducted as part of this Study, is
approaching the apparent “maximum reasonable
efficiency” based on current technology and practices.
When indoor water use by SFR homes is compared relative

to the age of the home, the newest constructed homes
appear to be inherently more efficient than older homes,
and that due to WE program efforts and natural
replacement of fixtures, the oldest homes (pre 1994
homes) in the District have become more efficient over
time. These findings suggest that limited cost-effective
potential remains to further reduce indoor water use
through implementation of WE programs.

indoors. Based on this analysis, and informed
by the findings presented in previous sections,
four potential WE program opportunities were
identified. The estimated water and cost
savings for these potential WE program
opportunities are evaluated in Section 7.

6.1. Residential Indoor and Outdoor
Water Use

While outdoor water use has also decreased throughout
the IRWD service area, potential appears to remain to
reduce outdoor water use through implementation of WE
programs, especially in some Village Groups where
outdoor water use still accounts for 70% of total water use.
As such, four potential programs were evaluated to assess
potential for increased outdoor water use efficiency:

There are a variety of methodologies to
calculate and differentiate indoor and outdoor
usage for single-family homes and none are
perfect. The results from any calculated indoor
or outdoor value should be accompanied with
the caveat that each home has many unknown
variables. Unknown variables may include the
number of occupants, size of landscape, 3
swimming pools, spas, fountains, lakes or
ponds, animals or livestock, water softeners, 4,
whole house reverse osmosis, or other special
equipment. It is not possible to take all of these variables into consideration when attempting to calculate
the ratio of indoor to outdoor water use.

1. SFR Turf Removal Rebate Prioritized by Turf Size

2. SFR Turf Removal Rebate Targeted at Customers That
Reduced Water Use During the Drought

. Targeted Non-Residential Turf Removal

Program

Potential Pressure Regulating Valve Program

Rebate

Indoor versus outdoor water use by single-family residential (SFR) and multi-family residential (MFR)
mixed meter accounts was estimated using the methodology described in Appendix E, and the results of
this assessment are described below. This method uses an annual irrigation scaling factor to better
estimate the amount of water used for irrigation in winter months. For service points (SPs) with dedicated
outdoor irrigation meters, the potable meter is assumed to be all indoor water use.

Given the variety of possible methods and assumptions for estimating indoor versus outdoor water use,
in an effort to understand device saturation for indoor plumbing fixtures, Irvine Ranch Water District
(IRWD) also calculated indoor and outdoor water use using an alternative methodology. This approach
sought to identify fully occupied homes grouped together based on years of significant changes to the
plumbing code. The IRWD methodology and results are described in detail in Appendix E, and highlights
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the uncertainty inherent in such estimation methods. While the estimated indoor usage below is helpful
for relative comparisons and for use as a planning metric, these values should not be taken as absolute.

6.1.1. Estimated Indoor Water Use

Figure 6-1 below presents histograms showing the change in estimated indoor water use between 2009
and 2018 for SFR customers. The majority of customers have reduced their water use -- the median indoor
water use dropped by 30% from approximately 176 gallons per day (gpd) per SP in 2009 to 123 gpd per
SPin 2018.%° The same analysis is shown for MFR SPs, presented on a per dwelling unit (DU) basis in Figure
6-2. Similarly, the median indoor water use dropped by 14% from approximately 107 gpd per DU in 2009
to 92 gpd/DU in 2018.

50 These estimates are done on a per household (per SP) basis. Based on census data, there are typically less than
three persons per household within the IRWD service area.
https://www.census.gov/quickfacts/fact/table/lakeforestcitycalifornia,santaanacitycalifornia,tustincitycalifornia,irv
inecitycalifornia/PST045218
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Figure 6-1

2009 SFR Annual Water Use
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Histograms of Estimated Annual Indoor Water Use for SFR SPs — 2009 and 2018
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Figure 6-2
Histogram of Estimated Annual Indoor Water Use for MFR DUs — 2009 and 2018
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Figure 6-3 shows how estimated indoor water use by SFR and MFR customers has changed over the period
2009-2018. This shift reflects the increased efficiency due to IRWD’s WE program success as well as
passive savings due to natural changeout of fixtures and appliances, more proactive identification and
repair of leaks, and changes in customer behavior, among other things. SFR customers tend to have a
higher estimated indoor water use® than MFR customers.®? However, as shown in Figure 6-3 below,
estimated indoor water use within the two sectors appears to have converged for the lowest 30% of water
users, and the gap appears to have narrowed for the remaining 70% of residential customers. This

convergence is likely reflective of the large portions of the population that have reached a “maximum
reasonable efficiency” based on current technology and practices.

Figure 6-3
Population Shift in Estimated Annual Indoor Water Use for SFR and MFR SPs — 2009 and 2018
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Based on this analysis, along with the results of the saturation study documented in Section 5 it appears
that there is limited opportunity for readily-obtainable increased indoor water efficiency for much of the
residential sector through WE incentive programs.

6.1.2. Estimated Outdoor Water Use

The results of the analysis of estimated indoor versus outdoor water use are presented for selected years
in Figures 6-4 and 6-5 for SFR and MFR SPs, respectively, by evapotranspiration (ET) zone.

Overall, outdoor water use makes up just over 50% of total water use by SFR SPs. Customers in the Coastal
and Foothill ET zones tend to use a higher proportion of water for outdoor irrigation than those in the

61 Since most MFR SPs have outdoor water use separately metered and data were not available to match the outdoor
water use to the MFR SPs, only estimated indoor water use is discussed here and the outdoor water use of MFR SPs
might be underestimated.

62 Estimation of indoor versus outdoor water use was only applied to MFR accounts with mixed use (indoor and
outdoor combined) meters. Indoor water use for MFR SPs with indoor-only meters is included without adjustment.
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Figure 6-4
Estimated Monthly Indoor and Outdoor Water Use by SFR SPs
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