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1. Federal Agency and Crganizational Element to Which Report is Submitted

Southern California Area Office of Reclamation

2. Federal Grant or Other Identifying Number Assigned by Federal
Agency (To report multiple grants, use FFR Aftachment)

[R12a235344

3. Recipient Organization {Name and complete address including Zip code)

Recipient Organization Nanm!lMUNICIPAL WATER DISTRICT OF ORANGE COUNTY

Streetl. |18700 WARD STREET }
Street2: |p.o, BOX 20895 i
City: FOUNTAIN VALLEY County: |ORANGE
State: CA: California l

Country: lusa: UNITED STATES

Province: l

| ZIP / Postal Code:192708—0595

4a. DUNS Number 4b. EIN 5. Recipient Account Number or ldentifying Number
(To report multipte grants, use FFR Altachment)
los 7380721 || les-ze50400 |
g1z |
6. Report Type 7, Basis of Accounting 8. Project/Grant Period 9. Reperting Period End Date
[ ]Quarterly [] cash From: Tor | 01/30/2018 I
[ semi-Annual (X Acerual 08/27/2012 | | 10/30/2017 |
[ ]Annual
Final
10. Transactions Cumulative

(Use lines a-c for single or mulfiple grant reporting)

Federal Cash {To report multiple grants, also use FFR attachment}:

a. Cash Receipts

61,609,221

b. Cash Disbursements €1,609.21
¢. Cash on Hand {line a minus b} 0.00
(Use lines d-o for single grant reporting)

Federal Expenditures and Unobligated Balance:

d. Tolal Federa! funds authorized I 67,016, 91]
e. Federal share of expenditures | 61,609, 21}
f. Federal share of unliquidated obligations | 5,407, 70|
g. Tota! Federal share (sum of lines e and f} 67,016.91
h. Unobligated balance of Federal Funds (fine d minus g) g.00
Recipient Share:

I. Tofal recipient share required | 99,945, 65|
j. Recipient share of expenditures | 211,731. 15|
k. Remaining recipient share to be provided (line | minus } | 0. 00|
Program Income:

[, Total Federal program income earned | 0. 00]
m. Program Income expended in accordance with the deduction alternative | 0. 00|
n. Program Income expended in accordance with the addition alternative | 0. 00|
0. Unexpended program income {line | minus {ine m or line n) | 0. 00|













Agreement #R12AP35344
Spray to Drip Conversion Pilot Project

Final Report:

Spray to Drip Conversion Pilot Project

1. Recipient Information:

Recipient Name:

Municipal Water District of Orange County
Joseph M. Berg
18700 Ward Street, Fountain Valley, CA 92708

Project Name:

Spray to Drip Conversion Pilot Project

Assistance Agreement No:

R12AP35344

Date of Award:
{Month, Year)

August 2012

Estimated Completion Date
{(Month, Year)

October 30, 2017

Actual Completion Date:
(Month, Year)

October 30, 2017

2. Final Funding Information

Funding Amount

Non-Federal Entities

1. Municipal Water District of Orange County

$99,945.65

2,

3

Non-Federal Subtotal:

$99,945.65

Other Federal Entities

1.

2.

3.

Other Federal Subtotal:

$0

Requested Reclamation Funding:

$67,016.91

Total Project Funding:

$166,962.56
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Agreement #R12AP35344
Spray to Drip Conversion Pilot Project

3. One Paragraph Project Summary:

Spray-to-Drip Conversion Pilot Project (Program) was developed to encourage the replacement of
inefficient high-water-using spray heads with efficient low-water-using drip irrigation at
residential and commercial properties. The objective of this Program is to attain quantifiable and
sustained water savings and improved water management, thus providing an increase in energy
efficiency of water management and promoting activities that support water supply sustainability.
The Program also enhances the Municipal Water District of Orange County’s (MWDOC) existing
landscape water use efficiency programs by expanding the suite of landscape rebate opportunities
beyond Smart Timer Rebates, Rotating Sprinkler Nozzle Rebates, and Turf Removal

Rebates. The Program was implemented within the service area of MWDOC’s 28 retail water
agencies throughout Orange County, and targeted the conversion of 175,126 square feet from
spray irrigation to drip. The Program was projected to save more than 188 acre-feet over the life
of the irrigation system improvements. Customers access the Program be completing an online
rebate application, which includes the submittal of photos, a site plan, and a water bill.
Residential applicants could receive a base rebate of up to $0.50 per square foot of conversion
area (up to $0.30 from Reclamation and a match of $0.20 from MWDQC) which, using an
average of 350 square feet converted per kit, resulted in an incentive of up to $175 per “kit” (350
x .50). Commercial applicants could receive a base rebate of up to $0.20 per square foot of
conversion area ($0.20 fully funded by MWDOC as a match). Each application was reviewed by
MWDOC staff and, if approved, a Notice to Proceed was sent to the customer. The customer was
given 60 days from the date of the Notice to complete their conversion projects, at which point
the customer submitted equipment purchase receipts and post-completion project photos to
MWDOC. A post-inspection was then scheduled and conducted and the receipts were reviewed
by MWDOC staff and, if the project satisfied the terms and conditions of the Program, a rebate
check was then issued to the customer.

4. Final Project Description: Briefly describe components of the project and the work
completed, including each element of the scope of work and the work completed at each stage of
the project. Please include maps, sketches, and/or drawing of the features of the completed
project, as appropriate. In addition, please describe any changes in the project scope.

MWDOC was awarded a Field Services Grant in 2012 to implement the Spray-to-Drip
Conversion Pilot Project. The following are the Tasks associated with the Grant,

Task 1 — Marketing and Promotion

Work completed: Marketing and outreach included the development of a Participant
Application, Term and Conditions sheet, Eligible Products List, Drip Tubing Fact Sheet,
Specifications Sheet, Frequently Asked Questions sheet, Examples of Ineligible Equipment
Sheet, and web page. Spray-to Drip Kit development meetings were held with irrigation
equipment manufacturers. Contractors and installers were a significant partner in promoting the
retrofits and incentives to the prospective sites. Retail agencies assisted in promoting the program
via agency websites and through bill inserts and flyers developed by MWDOC. The Project was
also promoted through social media outlets, such as Facebook and Instagram, at community
outreach events, and on MWDOC’s water use efficiency website. Copies of website materials,
bill inserts, flyers, and social media advertisements are attached hereto as Attachment 1.

Final Project Report
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e That drip tubing has been installed. The drip tubing is photographed.

e That spray irrigation is no longer functional in the drip conversion area(s). Any remaining
spray heads in the conversion area must be capped.

A copy of the Post-Evaluation Form with sample photos is attached hereto as Attachment 2.

Task 3 —Rebate Incentives

Work completed: Incentives for the Program are processed in-house by MWDOC staff using one of
two rebate processing platforms — Survey Gizmo for the first part of the Program period and Droplet
Technologies (Droplet) thereafter and currently. Program participants are directed to visit the Spray-
to-Drip Rebate Program website for information on the Program and all terms, conditions,
requirements, and Eligible Products (Eligible Products List is attached hereto as Attachment 3).
MWDOC staff processes the application and, upon successful project completion and post-inspection,
issues a rebate check to the participant. Rebates were funded using a combination of Reclamation,
MWDOC, and participating retail water agency funds.

Retrofits and activity completed since the last reporting period of September 30, 2017 can be found in
the Activity Report attached hereto as Attachment 4. A total of 695,373.90 square feet of spray to
drip irrigation was converted at 245 sites during the term of this Program.

Task 4 — Statistical Evaluation

Work completed: MWDOC staft performed both the process and impact evaluation of the
Program to determine the successes and challenges faced by the Program and the actual water
savings achieved.

As part of the Process Evaluation, over 100 customers were contacted about their experiences
with the Spray to Drip Rebate Program, and a statistical analysis was performed to evaluate actual
changes in customer water consumption. The goal of the Process Evaluation was to survey the
participants in the Program regarding their observations and satisfaction since completing the
project, experience with the program process, and general marketing information in order to
evaluate the overall effectiveness of the Program.

The purpose of the Impact Evaluation was to quantify the actual water savings resulting from the
Spray to Drip Rebate Program; meaning realized water savings that could be discerned at the
meter. The Impact Statistical Analysis showed there were statistically significant reductions in
water consumption once completing a drip project. The average residential water savings was
0.121 gallons per day per square foot (gpd/sq. ft.) and 84 gpd per project site, or a 24% reduction
in total water consumption. Commercial water savings were 0.066 gpd/sq. ft. and 473 gpd per
meter, or a 19% reduction in total water consumption. Total water savings combined for both
commercial and residential sites at the time of the Impact Evaluation (through September 30,
2017) is 54 AF/yr or a lifetime savings of 540 AF. When including all activity through the Final
Report (January 30, 2018), that water savings increases to a lifetime of 643 AF or 64 AF/year
over a 10 year period. The statistically quantified water savings established through the Program
will contribute to setting the rebate rates for a broader program within the MWDOC and
Metropolitan service areas.

Final Project Repont
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to complete. Lastly, available match funding from one of the funding partners was frozen at
multiple times during the implementation of the Program, forcing the Program to be placed on
hold and applicants to be waitlisted until such time as the funding was once again available. This
start-and-stop impacted Program momentum, requiring that more than one extension to the
Program term be requested from Reclamation.

6. Discussion of Amount of Water Conserved, Marketed or Better Managed: In responding
1o the questions set forth below, Recipients should rely on the best data or information available.
Actual field measurements should be used whenever possible (e.g., baseline data or post-project
data derived from measuring devices, diversion records, seepage tests, etc.) Where actual field
measurements are not available, water savings (or amounts marketed or better managed) may be
estimated based on studies, other similar improvement projects, or anecdotal evidence.

A. Recipient’s total water supply (average, annual, available water supply in acre-feet per
year):

The five year average water demand in the Orange County service area is 571,695 acre-feet (AF).
This is the total supply for all retail water agencies in Orange County and is comprised of both
imported water from the Metropolitan Water District of Southern California, ground water
pumped from the Orange County Water District ground water basin, and recycled water. This
water is currently going to single- and multi-family residential users, landscape irrigation, and
commercial, industrial and institutional users. Of the total and across all customer types,
approximately 55% is used for landscape irrigation, and 45% is used indoor.

Tmported sources account for 37% (213,000 AF), groundwater accounts for 55% (311,000 AF),
recycled water accounts for 7% (42,000 AF), and surface water accounts for 1% (5,000

AF). Imported supplies provided by Metropolitan include the Colorado River and the Bay-Delta
via the State Water Project. Approximately 99% of MWDOC’s demand is for municipal and
industrial purposes, and 1% is for agricultural purposes. Municipal and industrial water use in
Orange County is comprised of single- and multi-family residential, commercial, industrial, and
institutional users. As of December 2017, there are approximately 628,000 connections in the
MWDOC service areca.

Following three years of drought, water year 2017 experienced record rainfall in Northern
California, and all major California Reservoirs are once again at healthy levels (excluding Lake
Oroville which has been purposely lowered to accommodate construction on the new

spillway). Overall water demands still remain low compared to 2013, even though all state
regulations were lifted on mandatory water conservation in April 2017. As expected, the influence
of water use rebound is beginning to be observed. The 2018 water year has begun drier than
average, and initial State Water Project allocations are at a very conservative 15%.

B. Amount of water conserved, marketed or better managed as a result of the project (in
acre-feet per year):
Since the launch of the Program through the date of the Final Report, MWDOC facilitated the
conversion of spray to drip irrigation at 245 sites, with a total conversion area across all sites of
695,423.90 square feet (397% of the Program goal). Overall, the Program achieved a lifetime
water savings of 643 AF or 64 AF/year over a ten year period, exceeding the Program goal by
341%.

Final Project Report
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C. Describe how the amounts stated in response to 6.B were calculated or estimated: In
responding to this question, please address (1) — (3) below.

(1) Describe the information/data being relied on to calculate/estimate the project
benefits. State how that data/information was obtained, if appropriate. Provide any other
information necessary to explain how the final calculation/estimate of project benefits was
made.

As a component of the Process Evaluation, a satisfaction survey was distributed via email to
customers who applied to the Program. The purpose of this survey was to gain insight on
participants’ experiences with participating in the Program. Any customer who submitted an
application was invited to participate, regardless of their status in the Program, and all surveys
were completed anonymously to avoid bias through fear of consequence. Ninety-eight people
completed the survey, and six people partially completed the survey, for a total of 104 responses.
Partial responses were included for the questions that were answered. The questionnaire covered a
variety of categories including customer observations and satisfaction since completing the
project, experience with the Program process, and marketing information. Customers who did not
complete a project were not directed to complete questions regarding observations and satisfaction
since completing project, but were included in the Program process and marketing sections.

An Impact Evaluation/statistical analysis was performed to evaluate the impact of the Program on
customer water consumption, and to quantify the volume of water that has been saved as a result
of this Program. This analysis is used to evaluate how effective the Program is as a water savings
tool, realize actual water savings, compute rebate incentive levels, and will contribute to the pool
of data that makes up the established water-savings metric for converting from traditional spray to
drip irrigation in Orange County. Water consumption history for customers who completed their
projects before March 2017 was requested by MWDOC from the corresponding retail water
agencies. Consumption history was received from retailers and homogenized into a standard
format. Each water account’s gpd water consumption was calculated per that billing cycle and was
associated with the month the majority of the cycle fell into, Additional information was added,
including if that assigned month occurred during the peak or minimal irrigation season, if the
customer also participated in MWDOC’s Turf Removal Program, if the site was within a coastal
or non-coastal retail agency, and project size and/or number of kits approved. To quantify the
change in water consumption patterns before and after participating in the Program, pre-project
water use was compared to water use occurring after a project was completed. A One-Way
Analysis of Variance (ANOVA) tested the following hypothesis:

Ho: There is no statistical difference between pre-project water consumption and post-

project water consumption.
Ha: There is a statistical difference between pre-project water consumption and post-
project water consumption.

The Least Squares Means regression identified if that statistical difference was a decrease in water
consumption and by how much. Water consumption was evaluated in terms of customers’ gallons
per day (gpd) savings, percent reduction, and gpd per sq. ft. savings.

A complete copy of the Evaluation of the Spray-to-Drip Conversion Pilot Program is included as
Attachment 5.

Final Project Report
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(2) As appropriate, please include an explanation of any concerns or factors affecting the
reliability of the data/information relied on.

For the Process Evaluation, the customer survey results were positive, but also inherently contain
some human error and bias. Naturally some customers seemed to have difficulty separating any
feelings of dissatisfaction with program management or process from questions pertaining to
perceived results from the project. For example, some respondents who indicated they finished
their project and did not receive a rebate, presumably owners of a denied project, answered all or
almost all questions with the most negative answer available and provided negative comments
when given the opportunity. While negative responses are not brushed off as malice and are
considered when evaluating how to make improvements to the Program, it is most likely true that
some participants took the survey with the intent of answering questions negatively despite what
was being asked. However, such imperfections are to be expected with a customer survey, and the
high response rate (over 100 participants) helped to minimize any anomalies.

With regard to the Impact Evaluation, there are several factors that may potentially influence the
statistical analysis results, Most prominently, these projects took place during the latest California
drought, 2011-2015 and fell close to the two hottest driest years, 2014 and 2015, which prompted
Governor Jerry Brown to declare the drought a state of emergency in January 2014, Shortly after,
water restrictions were imposed and customers throughout Orange County were asked to conserve
water and were allowed to only irrigate their landscapes on specified days set by their retail water
agency. During this time, a large amount of drought awareness and water conservation messaging
was issued to the public, asking residents to do their part to save water and help the region make it
through the drought. Because these drip conversion projects were completed during this time, it is
possible that customer water consumption was reduced more dramatically because of the drought
response messaging and restrictions. Pre-Project to Post-Project reductions represent water savings
achieved from the Program, but may also include additional savings as a result of other drought-
response activities; e.g., irrigating only two days per week. However, the Program provided a clear
route for customers to save water and meet the new restrictions, and it is very likely that
participating in this Program was a major change implemented by customers doing their part to
conserve water during the drought.

Additionally, the data used in this study was evaluated to ensure it met a number of requirements
before it was used. This determined a level of accuracy and precision; however, it did reduce the
population size of the test groups. The most common reason for data to be deemed unusable was
because not enough time had lapsed since the customer completed their project, meaning there
was a not a full two years of post-project consumption to use in the analysis.

Lastly, the difference in water savings results for commercial and residential sites is most likely
related to their inherent differences in consumption patterns, management practices, and sheer
volume of consumption. Therefore, these two classifications were evaluated separately for the
analysis. Both the pre-project and post-project data on the commercial side was much more
variable. Because of this, those extreme anomalies were removed from much of the commercial
analysis to prevent the overall relationships and patterns from being skewed. Residential sites were
much more uniform, and usage was more predictable and relatively consistent. A residential

Final Project Repott
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customer’s indoor water usage stays relatively constant over the year, and outdoor use generally
fluctuates season to season.

3 Attach any relevant data, reports or other support relied on in the
calculation/estimate of project benefits, if available. Please briefly describe the

data/information attached, if any.

The Evaluation of the Spray to Drip Conversion Pilot Project is included as Attachment 5.

D. Use of Conserved Water: Please explain where the water saved, better managed, or marketed
as a result of the project is going (e.g. used by the recipient, in stream flows, available to junior
water users, eic,

The Project will improve water supply reliability by being more efficient with existing supplies.
As a result, less pumping will occur from the groundwater basin, aiding in refilling the basin more
rapidly, and less imported water will be used, allowing unused water to be retained in regional
water storage reservoirs for use at a future date. Both these benefits will minimize or forestall
shortages due to drought.

The Project promoted and encouraged collaboration among all water agencies in Orange County.
While MWDOC serves approximately 70% of the county, the Project was available throughout
100% of the county in partnership with all 31 retail water agencies. Wide spread support for this
Project was demonstrated by the letters of support from these retail agencies. This partnership was
significant as all water agencies in the county will have a united message of “efficient water use”
to water users.

The Project significantly increased the awareness of water conservation in Orange County, and
served as an example of efficiency that can be replicated not only from user to user, but also by
water agency to water agency, thereby increasing the capability of future water conservation and
efficiency efforts beyond Orange County.

E. Future tracking of project benefits: Please state whether and how the recipient plans to
track the benefits of the project (water saved, marketed or better managed) in the future. If no
actual field measurements are currently available to support the estimate of project benefits in
6.B., please state whether actual field measurements will become available in the future. If so,
please state whether the Recipient is willing to provide such data to Reclamation on a voluntary
basis once it is available.

The Evaluation will be submitted for further review and updates to the Evaluation may be made in
the future. Any updated Evaluation will be submitted to Reclamation for its records.

Final Project Report
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7. Discussion of Amount of Renewable Energy Added:_If vour project included the
installation of a renewable component, please describe the amount of energy the system is
cenerating annually. Please provide any data/reports in support of this calculation.

Not Applicable

8. Describe how the project demonstrates collaboration, stakeholder involvement or the
formation of partnerships, if applicable: Please describe the collaboration involved in the
project, and the role of any cost-share or other types of partners. If there were any additional entities
that provided support (financial or otherwise) please list them.

This Project provided multi-level partnerships within MWDOC’s entire service area, including the
north and south subwatershed basins, with benefits yiclded by citics, water districts, community,
and the environment. The Project was built on established regional integration and coordination
with multiple goals across geographic and water resource services.

MWDOC, the Metropolitan Water District of Southern California, and the 28 retail water agencies
within the MWDOC service area were all proactive in marketing the Project. This Project promoted
the region-wide utilization of non-structural Best Management Practices, appropriate to non-point-
source pollutants, which aide in the prevention of potential pollutants from entering municipal
storm drain systems and aquatic ecosystems, during dry weather.

The water savings achieved through this Project leads to supply reliability and reduction of
imported water dependency. MWDOC, in collaboration with its retail agencies, and cities of
Anaheim, Fullerton, and Santa Ana, established the OC 20x2020 Regional Alliance as part of
MWDOC’s 2010 Regional Urban Water Management Plan, where all retail water agencies benefit
from pooling their water use efficiency investments.

9. Describe any other pertinent issues regarding the project:
None

10. Feedback to Reclamation regarding the WaterSMART Project: Please let us know if
there is anything we can do to improve the WaterSMART Project in general, including the
process for applying for or completing a WaterSMART project. Your feedback is important to us.

The overall WaterSmart process runs smoothly from start to finish, and Reclamation personnel
are always ready to provide assistance, when needed. MWDOC has enjoyed working with
Reclamation. Thank you for all your assistance and support.

Final Project Report
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11. Attachments: Please attach the following

= Any available data or information relied on in responding to paragraph 7,
above; Not Applicable

» A map or illustration showing the location of the recipient’s facilities (see
paragraph 4, above);

=  Maps, sketches, and/or drawings of the features of the completed project, as
appropriate (see paragraph 5, above);

» Representative before and after photographs, if available;

= A table showing the total expenditures for the completed project (please see
Sample Final Project Costs Table, below).

Final Project Report
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FINAL PROJECT COSTS TABLE.

COMPUTATION

BUDGET ITEM DESCRIPTION a%ug:“ p— A bING. R G " | ToTAL cosT

SALARIES AND WAGES
Joseph Berg $66.77 30 $1,891.50 $111.61 $2,003.11
Beth Fah! $33.60 1526.5 $44,355.51 $6,934 .62 $51,290.13
Sergio Ramirez $28.44 0.5 $0.00 $14.22 514.22
Jessica Quwerkerk $36.47 2 $72.94 §72.94
Mary Snow $32.97 1.25 $41.21 $41.21
Melissa Baum-Haley $38.85 438.5 $15,637.24 $1,400.00 $17,037.24
Sarah Rae $21.43 13.75 $0.00 $294.66 $294.66
Matthew Conway $37.20 53.5 $765.52 $1,224.66 $1,990.18
Intern(s) $13.63 72.5 $987.95 $987.95

FRINGE BENEFITS
Joseph Berg $21.35 30 $607.01 $33.36 5640.37
Beth Fahl $13.47 1526.5 $18,205.04 $2,358.27 520,563.31
Sergio Ramirez $9.56 0.5 $3.22 $1.56 $4.78
Jessica Quwerkerk $11.82 2 $23.64 $23.64
Mary Snow $9.11 1.25 $11.39 $11.39
Melissa Baum-Haley $11.44 438.5 $4,614.71 $400.00 $5,014.71
Sarah Rae 51.95 13.75 $0.00 $26.84 $26.84
Matthew Conway $10.16 53.5 $206.26 $337.34 5543.60
Intern(s) 51.86 72.5 $134.84 5134.84

TRAVEL

EQUIPMENT

SUPPLIES/MATERIALS

-l\l;lilsri;ting/Promotions $0.00 $0.00 $0.00

CONTRACTUAL/

CONSTRUCTION

Task 2 — Site Inspections $0.00 $0.00 $0.00

Task 3 — Rebate Incentives $122,865.27 $42,520.26 $165,385.53

Task 4 - Statistical

Evaluation $1,307.90 $8,297.01 $9,604.91

Task 7 — Database

Enhancement $0.00 $3,062.50 $3,062.50

ENVIRONMENTAL AND

REGULATORY

COMPLIANCE

OTHER

TOTAL DIRECT COSTS

TOTAL PROJECT COSTS $211,731.15 $67,016.91 $278,748.06

Final Project Report
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WATER CONSERVATION FIELD SERVICES PROGRAM
PROJECT BENEFITS

Please check the appropriate water management benefits for agricultural or urban measures that
you anticipate addressing in you proposal. Where available, please provide an estimate of the
benefit to units (i.e. Acre Feet, Dollars, Percentages)

It is essential to establish benefits of the Program. Please help us with your best estimate.

Reduces Leaks and Seepage __N/A__ Acre Feet/Year
Reduces System Spills _N/A___ Acre Feet/Year
Makes More Water Available _ 84 Acre Feet/Year
Reduces Operation Costs _NA__ $/Year

Reduces Energy Costs _212 168 kWh/Year

Reduces Waste Treatment Costs __N/A__ $iYear

Improves Crop Yield _N/A__ Percent/Year
Reduces On-Farm Costs _NA__ % FYear

Reduces Per Capita Use _ 02 Gallons/Capita/Day
Provides Technical Training 245 # of People

Provides Water Conservation Education __750__ # of People

Improves Water Supply Reliability __N/A___ Frequency (Years)*
* Estimate of how often the improvement will occur (i.e. 1 = each year)

Delays Construction of New Supplies __NA _ Years

Reduces Drainage/Erosion _NA__ Tons

Improves Water Quality _ N/A__ % reduction of __

Enhances Aquatic/Riparian Habitat __N/A Years
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Municipal Water District of Orange County
Spray to Drip Conversion Pilot Project

ATTACHMENT 1
WEBSITE AND MARKETING MATERIALS






Drip Irrigation | MWDOC Page 2 of' 5

The Spray to Drip Rebate Program is currently available for Orange County residential
and commercial customers, with the exception of customers served by the following

retail water agencies:

Not Currently Accepting Applications

City of Anaheim
Emerald Bay Service District
City of Fullerton
City of Garden Grove
Goiden State Water Company
City of La Palma
City of Santa Ana
City of San Juan Capistrano

Trabuco Canyon Water District

Conditional Participation

Moulton Niguel Water District (Residential Customers Not Eligible/Commercial

Customers May Apply)

Santa Margarita Water District (Commerciai Customers Not Eligible/Residential

Customers May Apply)

.+ The current residential rebate level is up to $175 per component bundle (kit), and can
be applied towards eligible equipment. Each site is eligibie for up to three (3} kits.
Each kit is able to provide coverage for between 250 and 500 square feet of spray

irrigation retrofit.

» Commercial sites may be able to receive $0.20 per square foot of converted area, with
a maximum of 45,000 square feet per customer. Contact Spray-to-Drip@mwdoc.com

(Mmailte:Spray-to-Drip@mwdoc.com) for more information.

Projects that are underway or already completed prior to the receipt of the

“Notice to Proceed” email are not eligible to participate.

The installed drip irrigation equipment must be listed on the Eligible Products List
(found below). Only drip irrigation equipment on the Eligible Products List, as
evidenced by the submission of a purchase receipt, will be eligible to receive a rebate.
Microspray, point source emitters, and drippers are not rebate eligible under the

Program. See samples of non-eligible equipment below under program documents.

https://www.mwdoc.com/save-water/rebates/residential-rebates/drip-irragation/ 1/26/2018
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Contractor invoices must include price, SKU/mode! numbers, manufacturer, and

guantities of the rebate-eligible products purchased.
The conversion rmust replace standard spray irrigation with drip irrigation.

A minimum of 250 square feet of irrigated area must be converted to drip irrigation.
[n addition, for each kit a minimum of 250 square feet must be converted. (For
example, ifinstalling one kit, the converted area must be a minimum of 250 square
feet. If instailing two kits, the minimum converted area must be 50C square feet. For

three kits, the minimum converted area must be 750 square feet.)

Steps to Participate

1. Complete and submit a Program application. As part of the application process, you
will need to upload three to five pre-retrofit pictures of the project area {the photos
must be taken with the spray irrigation in use) and a simple site plan sketch. Apply

online by clicking: Online Application
(https;//mwdoc.dropletportal.com/program/get_started/)

2. You will be notified by email of your application status and next steps.
3. Following installation of the drip kits, return to the Droplet portal to upload post-
retrofit pictures of the project area and purchase receipts/invoices for the equipment
installed.
4, The Program Administrator will then make arrangements to schedule your

MANDATORY Post-Inspection to verify the amount of the spray to drip conversion.
You must provide the inspectors with fuli access to the Project site Monday-Friday

during daylight hours.

Program Documents

1. Eligible Products List {https://mwww.mwdoc.com/wp-
content/uploads/2017/05/Rebate_Elig_Product_List_3_23_17.pdf)

2. Examples of ineligible Drip Equipment (https.//www.mwdoc.com/wp-
content/uploads/2017/05/Non_Qualifying..Drip_Equipment.pdf)

3. Spray-to-Drip Program Terms and Conditions

(httpsy//mwdoc.dropletportal.com/program/terms/#SPRAY-TO-DRIP%20TERMS%
20AND%20CONDITIONS)
4, Drip Tubing Fact Sheet (https//www.mwdoc.com/wp-content/uploads/2017/C5/Drip-
Tubing-Fact-Sheet.pdf)

https://www.mwdoc.com/save-water/rebates/residential-rebates/drip-irragation/ 1/26/2018
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E. Spec Sheet - Example of a Drip Tubing Component Bundle
(https//www.mwdoc.com/wp-content/uploads/2017/05/Drip-Tubing-Kit-Parts-
List.pdf)
6. Frequently Asked Questions (https://mwdoc.dropletportal.com/program/get_started/)

Contact Information

Email: Spray-to-Drip@mwdoc.com {mailto:Spray-to-Drip@mwdoc.com)

*A rebate program application and all of the personal information listed in it is public
record and will be made available to any member of the public who requests it. By signing
a rebate program application, the applicant acknowledges that applicant has no privacy

expectations to this informaticn and waives any claim to such.

Q

Physical Address:
18700 Ward Street
Fountain Valley CA 22708

A

Phone:
{'714) 863-3058

M

Mailing Address:
PO Box 20895
Fountain Valley CA 92728

hitps://www.mwdoc.com/save-water/rebates/residential-rebates/drip-irragation/ 1/26/2018
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Join Qur List

EMAIL * JOIN

©2017 MWDOC | Privacy & Terms of Service (https//www.mwdoc.com/privacy-and-terms-of-

servicef)

By the LA Design Studio (httpi//ladesignstudio.com/)

https://www.mwdoc.com/save-water/rebates/residential-rebates/drip-irragation/ 1/26/2018






























*

Reioates make it
easy to save water!
- L B

-

SMART SPRINKLER TIMERS - REBATES START AT $80*
) WATER SAVINGS: 40-50 gallons per day/home

Choose a weather-based irrigation controller that adjusts the watering
schedule based on current weather conditions, or a soil moisture
sensor controller that measures the soil’s water content to determine
how much water plants need.

ROTATING SPRINKLER NOZZLES - REBATES START AT $2* EA.
WATER SAVINGS: 15 gallons per day/nozzle (

Upgrade to rotating sprinkler nozzles that water more evenly and
efficiently than traditional pop-up spray heads.

Minimum 30 nozzles

DRIP IRRIGATION - UP TO $175* PER KIT
) WATER SAVINGS: 50 gallons per day

Convert spray heads to drip irrigation, which uses emitters to deliver
water to specific locations at, or near, plant root zones.

Up to 3 kits per site

TURF REMOVAL- $1 PER SQ. FT., MAXIMUM $2,000

WATER SAVINGS: Up to 70% less water used ‘
Replace thirsty turf with beautiful, climate-appropriate landscape.

Visit the website for all rebate terms and conditions before applying

www.OCWaterSmart.com






SOUTDOOR WATER USE}

s IN HALF NOW! §
§ DOYOUR PART.

LETS GETTHROUGHTHIS

DROUGHTTOGETHER.

Rebates make it easy & affordable
to save water outdoors!

SMART SPRINKLER TIMERS - REBATE: UP TO $80 >1

acre or $35 per station <1 acre®: Choose a weather-based irrigation

controller that adjusts the watering schedule based on current weather
conditions, or a soil moisture sensor controller that measures the soil’s water

content to determine how much water plants need.

ROTATING SPRINKLER NOZZLES - REBATE: $2* EA.
(30 nozzle min.): Upgrade to rotating sprinkler nozzles that
water more evenly and efficiently than traditional pop-up

heads.
spray heads Water Savings: 15 gallons per day

DRIP IRRIGATION - REBATE: $175* PER KIT

Convert spray heads to drip irrigation, which uses emitters to
deliver water to specific locations at or near plant root zones.

WATER SAVINGS: 50 gallons per day

www.0CWaterSmart.com (888) 376-3314
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Federal Grant Agreement No. R12AP35344
Municipal Water District of Orange County
Spray to Drip Conversion Pijot Project

ATTACHMENT 2
POST-EVALUATION FORM AND SAMPLE PHOTOS
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Federal Grant Agreement No. R12AP35344
Municipal Water District of Orange County
Spray te Drip Conversion Pilot Project

ATTACHMENT 3
ELIGIBLE PRODUCTS LIST






SPRAY TO DRIP
RESIDENTIAL
ELIGIBLE PRODUCTS LIST

Manufacturer Description Maodel #
Netafim Techline CV Dripline 0.6 GPH 18 inch spacing {Available in 100', 250, 500, and 1000 coil) TLCVE-18*
MNetafim Techline CV Dripline 0.6 GPH 24 inch spacing {Available in 100", 250, and 1000’ coli) TLCV6-24*
Netafim Techline CV Dripline 0.9 GPH 12 inch spacing (Available in 100", 250, 500, and 1000' coil) TLCVS-12*
Netafim Techline CV Dripline 0.9 GPH 18 inch spacing (Available in 100", 250, 500, and 1000' coil) TLCV9-18*
Netafim Techline CV Dripline 0.9 GPH 24 inch spacing (Available in 100', 250, and 1000' coil) TLCVS-24*
Netafim Techline DL Dripline 0.26 GPH 12 inch spacing (Available in 100', 250, and 1000' coil} TLDL26-12*
Netafim Techline DL Dripline 0.26 GPH 18 inch spacing (Available in 100', 250, and 1000' coil} TLDL26-18*
Netafim Techline DL Dripline 0.4 GPH 12 inch spacing {Available in 100', 250, and 1000’ coil) TLDL4-12*
Netafim Techline DL Dripline 0.4 GPH 18 inch spacing {Available in 100°, 250, and 1000' coil) TLDL4-18*
Netafim Techline DL Dripline 0.6 GPH 12 inch spacing {Available in 100", 250, 500, and 1000' coil) TLDLE-12*
Netafim Techline DL Dripline 0.6 GPH 18 inch spacing (Available in 100, 250, 500, and 1000' cail) TLDL6-18*
Netafim Techline DL Dripline 0.6 GPH 24 inch spacing (Available in 100", 250, and 1000* coi) TLDLG-24*
Netafim Techline DL Dripline 0.9 GPH 12 inch spacing (Available in 100", 250, 500, and 1000' cail) TLDLS-12*
Netafim Techline DL Dripline 0.9 GPH 18 inch spacing (Available in 100", 250, 500, and 1000’ cail) TLDLS-18*
Netafim Techline DL Dripline 0.9 GPH 24 inch spacing (Available in 100", 250, and 1000' coil) TLDLS-24*
Netafim Techline EZ Dripline 0.26 GPH 6 inch spacing (Available in 300", 500, and 1000' coil} TLEZ26-06*
Netafim Techline EZ Dripline 0.26 GPH 12 inch spacing (Available in 300", 500, and 1000’ coil) TLEZ26-12* -
Netafim Techline EZ Dripline 0.26 GPH 18 inch spacing (Available in 300", 500, and 1000' coil) TLEZ26-18*
Netafim Techline EZ Dripline 0.4 GPH 6 inch spacing {Available in 200", 500, and 1000 coil) TLEZ4-06*
Netafim Techline DL Dripline 0.4 GPH 12 inch spacing {Available in 200, 500, and 1000' coil) TLEZ4-12*
Netafim Techline EZ Dripline 0.4 GPH 18 inch spacing {Available in 200', 500, and 1000’ coil) TLEZ4-18*
Netafim Techiine EZ Dripline 0.6 GPH 12 inch spacing {Available in 300°, 500, and 1000’ coil) TLEZ6-12*
Netafim Techline EZ Dripline 0.6 GPH 18 inch spacing {Available in 200°, 500, and 1000’ coil) TLEZ6-18*
Netafim Techline EZ Dripline 0.9 GPH 12 inch spacing {Available in 200", 500, and 1000' coil) TLEZ9-12*
Netafim Techline EZ Dripline 0.9 GPH 18 inch spacing (Available in 200, 500, and 1000’ coil) TLEZS-18*
Hunter Professional Landscape Dripline 0.4 GPH 12 inch spacing {Available in 250°, 500' and 1,000' coil) PLD-04-12-*
Hunter Professional Landscape Dripline 0.4 GPH 18 inch spacing {Available in 250°, 500' and 1,000’ coil) PLD-04-18-*
Hunter Professional Landscape Dripline 0.4 GPH 24 inch spacing {Available in 250°, 500' and 1,000’ coif) PLD-04-24-*
Hunter Professional Landscape Dripline 0.6 GPH 12 inch spacing {Available in 100", 250', 500° and 1,000 coil)  PLD-06-12-*
Hunter Professional Landscape Dripline 0.6 GPH 18 inch spacing (Available in 25¢°, 500' and 1,000’ coil) PLD-06-18-*
Hunter Professional Landscape Dripline 0.6 GPH 18 inch spacing (Available in 250", 500' and 1,000" coil} PLD-06-18-*
Hunter Professional Landscape Dripiine 1.0 GPH 12 inch spacing (Available in 100", 250', 500' and 1,000' coil)  PLD-10-12-*
Hunter Professional Landscape Dripline 1.0 GPH 18 inch spacing (Available in 100, 250', 500" and 1,000’ coil) PLD-10-18-*
Hunter Professionat Landscape Dripline 1.0 GPH 24 inch spacing {Available in 250", 500' and 1,000' coil) PLD-10-24-*
Hunter Mini Landscape Dripline 0.5 GPH 6 inch spacing (Availabie in 100' and 250" cail) MLD-05-06-*
Hunter Mini Landscape Dripline 0.5 GPH 12 inch spacing (Available in 100 and 250" coil) MLD-05-12-*
Hunter Subsurface trrigation Mat (100 FT OR 295 FT ROLL} ECO-MAT
Hunter Fleece Wrapped Tubing {250 FT ROLL) ECO-WRAP
Toro Brown PC Dripline 0.53 GPH 12 inch spacing {(Available in 100', 250", and 500’ coil) T-PCB1853-12-*
Toro Brown PC Dripline 0.53 GPH 18 inch spacing (Available in 100°, 250°, and 500" coil) T-PCB1853-18-*
Toro Brown PC Dripline 1.0 GPH 12 inch spacing (Availabie in 100", 250', and 500" coil} T-PCB1810-12-*
Taro Brown PC Dripline 1.0 GPH 18 inch spacing {Available in 100", 250', and 500’ coil} T-PCB1810-18-*
Toro DL 2000 PC Dripline with rootguard 0.5 GPH 12 inch spacing {Available in 100", 500", and 1,000' cail) RGP-212-*

Toro DL 2000 PC Dripline with rootguard 0.5 GPH 18 inch spacing {Available in 100", 500", and 1,000’ cail) RGP-218-*

Toro DL 2000 PC Dripline with rootguard 1.0 GPH 12 inch spacing (Available in 100", 500", and 1,000’ cail) RGP-412-*

Toro DL 2000 PC Dripline with rootguard 1.0 GPH 18 inch spacing (Available in 100", 500", and 1,000' cail} RGP-418-*

Toro Soakerline 1/4 inch Classic Dripline 0.53 GPH 6 inch spacing (Available in 100" coil} T-5DB252-6-100
Toro Soakerline 1/4 inch Classic Dripline 0.53 GPH 12 inch spacing (Available in 100' coil} T-5DB252-12-100
Toro DL2000 Microline with rootguard 0.53 GPH 6 inch spacing {Available in 100' coif) T-MCRG-206
Toro DL2000 Microline with rootguard 0.53 GPH 12 inch spacing {Available in 100" coil) T-MCRG-212

* Represents coil length
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Federal Grant Agreement No. R12AP 35344

Municipal Water District of Orange County

Spray to Drip Conversion Pilot Project

Reporting Period October 1, 2017 to January 30, 2018

ATTACHMENT 4
Activity Report for Reporting Period of
October 1, 2017 thru January 30, 2018

Contract Number: R12AP35344 — Spray to Drip Conversion Pilot Program
Contractor: Municipal Water District of Orange County

Contact Person: Beth Fahl, Designated Project Manager

Phone: 714-593-5015

Email: bfahl@mwdoc.com

Reporting Period: October 1, 2017 to January 30, 2018

Due Date: By January 30, 2018

Progress Achieved

Table 1 Site Conversions

Activity No. Performed this Total Goal Percent
Reporting Period Performed Complete
Spray to Drip
Conversion -
Residential and
Commercial (SF) 132,692.4 sf 695,423.90 sf 175,126 sf 397%

Table 2 Water Savings

Square Feet Total Water Savings Lifetime Acre Acre Percent
Converted {gpd) Feet Feet/Year Complete
695,423.90 sf 57,400 643 64 341%

Table 3 Funding Information

Funding this Reporting Cumulative % Funding | Cost Share
Funding Source Period Funding Expended Ratio
Reclamation $5,407.70 $67,016.91 100% 24%
MWDOC $14,192.91 $211,731.15 212% 76%
Total $19,600.61 $278,748.06 312% 100%

Page | 1



Federal Grant Agreement No. R12AP35344

Municipal Water District of Orange County

Spray to Drip Conversion Pilot Project

Reporting Period October 1, 2017 to January 30, 2018

Activity

Task 3 — Rebate Incentives
Federal Share: $42,520.26 - 100% expended
Applicant Match: $78,415.32 - 157% expended

The overall goal of this task is to convert 175,126 square feet of high precipitation rate spray irrigation
with drip irrigation. During this reporting period, a total of 8,108.4 square feet was converted at 10
residential sites and 124,584 square feet at two commercial sites, for a total of 132,692.40 square
feet across 12 sites. For the 10 residential sites, rebates were paid for the installation of 18 spray-to-
drip conversion kits, with each kit consisting of at least one pressure regulation/filtration component
and at least 200 linear feet of inline emitter tubing. All rebates paid were for applicants who applied
and were approved prior to the October 30, 2017 Program end date, but who completed their projects
after Octaber 30, 2017 and before the January 30, 2018 due date for the Final Report. A list of the
program participants for the period of October 1, 2017 through January 30, 2018 is attached hereto.

Direct Funds

MWDOC Direct

Reclamation

Total this Task

Funding Direct Funding
Costs this Report $10,550.00 $3,088.73 $13,638.73
Cumulative $122,865.27 $42,520.26 $165,385.53
Reclamation

MWDOC Indirect Staff Time Totals this
Staff Funds Funding Reimbursement Task
Current Report $817.25 $0.00 $817.25
Cumulative $33,624.06 $1,680.27 $35,304.33

Task 4 — Project Evaluation
Federal Share: $8,297.01 - 100% expended
Applicant Match: $1,307.90 - 100% expended

During this reporting period, MWDOC’s in-house statistical analyst spent 89 hours toward the
preparation of the Project Evaluation. All data and survey responses underwent a comprehensive
analysis, and the final results have been compiled into a written report to be submitted to Reclamation
with the Final Report.

Direct Funds MWDOC Direct

Reclamation Total this Task

Funding Direct Funding
Costs this Report $1,307.90 $2,318.97 $3,626.87
Cumulative $1,307.90 $8,297.01 $9,604.91
Reclamation
MWDOC Indirect Staff Time Totals this
Staff Funds Funding Reimbursement Task
Current Report $1,51776 $OOO $1,51776

Page | 2
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Federal Grant Agreement No. R12AP35344

Municipal Water District of Orange County

Spray to Drip Conversion Pitot Project

Reporting Period October 1, 2017 to January 30, 2018

MWDOC Documentation for Staff Cost
for

Period of October 1, 2017 through January 30, 2018

Page | 4



Municipal Water District of Orange County
Report of Salary and Benefits Paid
For the Period 100117 thru 103017

Activity Code 8112 - Spray to Drip Conversion Pilot Project / Fund 2000 - General Fund

Name Hours Amount

Beth Fahl

Salary 30 51,236.89

Benefits $389.56
Total Salary & Benefits 30 $1,626.45

Mary Snow

Salary 0.25 58.99

Benefits 52.47
Total Salary & Benefits 0.25 $11.46

Matthew Conway

Salary 14 $528.92

Benefits 5168.18
Total Salary & Benefits 14 $697.10

Totals

Salary 44.25 $1,774.80

Benefits $560.21
Total Salary & Benefits 44,25 $2,335.01

Hourly Rate

54.2150

45.8400

45,7929

52.7686



Federal Grant Agreement No. R12AP35344

Municipal Water District of Orange County

Spray to Drip Conversion Pilot Project

Reporting Period October 1, 2017 to January 30, 2018

Task 3
Back-up Documentation

List of Program Participants for Period

of
October 1, 2017 through January 30, 2018

Page | 5



PerformingRetail :
Santa Margarita Water District
Santa Margarita W.D.

Santa Margarita Water District
San Clemente

City of San Clemente

Mesa Consolidated W.D.
Laguna Beach County Water District
Irvine Ranch Water District

Irvine Ranch Water District

City of Fountain Valley

Yorha Linda Water District

Moulton Niguel W.D.

ayee.:; S
Micaela Finlayson
DAVID MACK
Jim Andersen
Susan Newkirk
Mike Heydenrych
Steve Rausch
Jane Park
Cravid Eich
Shelley Levine
Phoung Trinh
Rancho Cominguez Community
Lake Park Community Association ¢,

ppDat

10/26/2017
8/33/2017
6/13/2017
7/17/2017
8/11/2017
6/27/2017

10/14/2017
8/29/2017
6/27/2017
8/22/2017
10/5/2017
3/13/2017

1/22/2018
11/27/2017
1/22/2018
11/27/2017
1/22/2018
10/13/2017
1/22/2018
1/22/2018
1/22/2018
1/22/2018
12/18/2017
11/27/2017

Ly

566
67
802
1065.4
822

2163

374

728

860

361

4125
120459
132,692.40

5

H R NP WWWR AN

18

Yl
=
=

52D Program Participants for the Period of October 1, 2017 through January 30, 2018
ebatePaidDat

i application Number

- 52D1-R-5M-21083-13079

- 52D1-R-5M-17863-10027

- S2D1-R-SM-10017

- 52D1-R-5C-17862-10025

- 52D1-R-5C-17778-11043

- §2D1-R-MESA-10000

- 52D1-R-1B-21161-13081

- 52D1-R-IRWD-20992-13063

- $2D1-R-IRWD-10004

- S2D1-R-FV-17846-13053
750.00 52D1-C-YLWD-13541-13049

5,800.00 52D1-C-MNT-4463-10043

£ 10,550.00

Eligible Casts
s 350.00
s 216,00
3 241.79
[ 463.73
[ 538.57
3 531.37
[ 289.50
[ 482.06
3 178.10
[3 188.16
$ 750.00
% §8,069.37
§ 72,298.65

S20 Grant Amt

350.00
175.00
175.00
463.73
525.00
525.00
175.00
350.00
175.00
175.00

3,088.73

RWA Amount Rebate Amount

$24,091.80 §
$24,10537 §

Y e AN W A
'
Ry Y R Ve R Y LI T A )

350.00
175.00
175.00
463.73
538.57
525.00
175.00
350.00
175.00
175.00
750.00
33,891.80
37,744.10



Federal Grant Agreement No. R12AP35344

Municipal Water District of Orange County

Spray to Drip Conversion Pilot Project

Reporting Period October 1, 2017 to January 30, 2018

Task 4
Back-up Documentation

Project Evaluation Time and Expenses

for
Period of October 1, 2017 through January 30, 2018
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Municipal Water District of Orange County
Report of Project Evaluation Time and Expenses
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Executive Summary

Executive Summary

The Spray-to-Drip Conversion Pilot Project (S2D Program or Program) was developed by the Municipal
Water District of Orange County (MWDOC) to provide monetary incentive, in the form of a rebate, for
customers to replace inefficient, high-water-using spray heads with efficient, low-water-using drip
irrigation. The S2D Program was implemented throughout Orange County within the service area of
MWDOC'’s 28 retail water agencies. This Program targeted the conversion of 175,126 square feet of
inefficiently irrigated area to low-water-using drip, reducing irrigation water use and runoff, and was
projected to save more than 188 acre-feet over the life of the irrigation system improvements. The S2D
Program provided a base incentive of up to $0.50 per square foot, up to $0.30 from Reclamation and a
match of $0.20 from the Metropolitan Water District of Southern California.

A Program Evaluation was conducted to evaluate what successes and challenges came with
implementation of the Program, the results of the Program in terms of actual water savings, and to
provide a recommended rebate rate to help establish a regional S2D Program. This evaluation had two
parts, a Process Evaluation where over 100 customers were contacted about their experiences with the
S2D program, and an Impact Evaluation that includes a statistical analysis to evaluate actual changes in
customer water consumption. The goal of the Process Evaluation was to survey the participants in the
Program regarding their observations and satisfaction since completing the project, experience with the
program process, and general marketing information in order to evaluate the overall effectiveness of
the S2D Program. The purpose of the Impact Evaluation was to quantify the actual water savings
resulting from the S2D program; meaning realized water savings that could be discerned at the meter.

The Process Evaluation survey revealed an overall positive customer response to the Program. Over 70%
of participants reported that since completing their project, they have noticed water savings and a
positive change to their landscape, and most would not have converted to drip irrigation if not for the
S2D rebate. Additionally, participants indicated that, based on their experience, there was a high
likelihood they would participate in another water-savings program. Overall, satisfaction with the
program was high; 5 —point Likert scale answers regarding customer satisfaction averaged from 3.6 to 4.

The Impact Statistical Analysis showed there were statistically significant reductions in water
consumption once completing a S2D project. The average residential water savings was 0.121 gallons
per day per square foot (gpd/sq. ft.) and 84 gpd per project site, or a 24% reduction in total water
consumption. Commercial water savings were 0.066 gpd/sq. ft. and 473 gpd per meter, or a 19%
reduction in total water consumption. The statistically quantified water savings established through the
Program will contribute to setting the rebate rates for a broader program within the MWDOC and
Metropolitan service areas.

Through the S2D Program 562,682 sq. ft. of inefficiently irrigated landscape was converted to drip
irrigation, decreasing water consumption and irrigation runoff. Overall, residential projects saved 27.25
AFY and commercial projects save 26.74 AFY, a total savings for Orange County of 53.99 AFY. Over the
10-year project life of the drip irrigation, 540 AF of water will be conserved.
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Introduction

Introduction

The Municipal Water District of Orange County (MWDOC) commenced the S2D Program in August 2012.
The Program was offered to residential and commercial sites located within participating MWDOC
service territories, which includes 28 retail agencies. The purpose of the Program is to encourage and
incentivize the replacement of traditional spray heads with drip irrigation, and is aimed at reducing
water consumption and runoff from residential and commercial landscape irrigation. Stationary or fixed
spray irrigation nozzles apply more water than any other typical domestic irrigation nozzle or head, and
they are the most common irrigation head installed for ornamental beds and small turf grass areas.
Spray irrigation also applies water at a rate faster than the infiltration rate of local soils, causing runoff
(Figure 1). Runoff caused by inefficient irrigation systems not only wastes water, but can transport
fertilizers, pesticides, herbicides, trash, and other pollutants throughout the watershed, often reaching
the oceans of Orange County’s beaches. Drip irrigation results in more efficient water application
because it targets the root zone of the plants and irrigates 50% or less of the area, eliminating runoff.
See Figure 3 for an examples of laid drip line before it is covered with mulch.

Figure 1. Spray irrigation applied to a lawn with visible runoff (left) and flowerbed (right).

To ensure the drip irrigation system will work efficiently and last a minimum of 10 years, the following
equipment and rules are required:

e  Filter —to keep the drip system clean from debris that may clog the emitters and damage the
equipment and flows.

e Pressure Regulator —to maintain the system at a maximum 30 psi, which is the recommended
pressure for drip irrigation. Unregulated Household water pressure is typically too high for the
drip systems

e Embedded Emitter Tubing — flow rate may be a maximum of 1 gallon per hour to maintain
efficiently.

e If all spray heads are not removed from the conversion area, they must be capped off.

Reference Figure 2 for images of these required components.
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Introduction

Figure 3. Examples of sites with drip irrigation installed.

Figure 2. Pressure regulator and filter combination (left), drip tubing (right).
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Project participation begins with the submission of an application to MWDOC by a residential or
commercial property owner (Participant). A Program workflow diagram can be found in Figure 1. A
photo-based pre-inspection is then conducted to confirm that the site has working spray irrigation in
place. If the site further qualifies, an authorization to proceed is emailed to the Participant, giving the
Participant sixty (60) days to complete the conversion project. When all work is completed, the
Participant contacts the Project Administrator to indicate that the project is finished and to schedule the
mandatory post-inspection, which includes a measurement of the conversion area and verification that
the appropriate equipment has been installed. Upon successful completion of the post-inspection, the
rebate check is issued and mailed to the Participant. Program participation criteria include:

e The conversion area must be a minimum of 250 ft> and must be irrigated with working spray
irrigation.

* Projects that have been started or are already completed prior to the completion of the rebate
application are not eligible.

e Conversions must comply with all applicable laws, codes, policies, covenants, conditions, and
restrictions.

e Drip equipment installed must be listed on the Eligible Products List (see Appendix A).
Deviations from the Eligible Products List are considered on a case-by-case basis prior to
installation.

¢ Only one Spray-to-Drip rebate per meter will be issued.

Program goals included converting 175,126 square feet of inefficiently irrigated area to low-water-using
drip, reducing irrigation water use and runoff, and to reach a water-savings target of 188 acre-feet over
the life of the irrigation system improvements.

The Program is funded by a Field Services Grant provided by the United States Department of Interior,
Bureau of Reclamation (USBR), along with additional funding from the Metropolitan Water District of
Southern California (MWD), and the Family of Orange County Water Agencies. As part of the Program,
the funding agencies require that a Program Evaluation be performed.
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Figure 4. S2D Program work flow.

The purpose of this Program Evaluation is to evaluate Program impact, participation, and trends. In
addition to fulfilling a grant agreement requirement, MWDOC is looking to determine what successes
and challenges came with implementation of the Program, as well as the results of the Program in terms
of actual water savings. This Program Evaluation assesses two central aspects of the S2D Program:
Program process and Program impact. As part of the Program Process Evaluation, an anonymous survey
was distributed to Program participants to determine Program participation trends and customer
response to the Program. This information is used to identify the strong aspects of the Program and
those which may need tweaking in order to best improve the existing Program. As part of the Program
Impact Evaluation, a statistical analysis was performed to determine the impact of Program participation
on customer water use. This is used to evaluate Program effectiveness in terms of water saved, but will
also contribute to setting the rebate rates for a broader program within the MWDOC and Metropolitan
service areas and to increasing the broader pool of data which makes up the water savings metric
associated with converting from traditional spray to drip irrigation.
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A key requirement for receiving the grant funding from USBR was the performance of a Program
Evaluation to determine either the successes and/or challenges faced by the Program and the water
savings achieved. The results from this Program Evaluation will help determine the effectiveness of the
Spray-to-Drip Program and will provide information on how to best focus the Program for the future,
including suggested rebate incentives for a MWD regional Spray-to-Drip program.

The goal of the Program Evaluation is to determine:

Impact on water consumption
Program participation trends
Customer response to the Program

P wbhPe

Future rebate incentive levels

Since the launch of the Spray-to-Drip Pilot Program in August 2012 through the reporting period ending

September 30, 2017, a total of 562,682 square feet was converted from spray irrigation to drip, 321% of
the initial goal. The breakdown of the conversion is outlined in Table 1. The water savings metric used to
calculate estimated water savings is 0.090 gpd/sq. ft. The total estimated savings is 61 AFY and over the

10-year project life total water savings is 610 AF.

Table 1. Spray to Drip Conversion Pilot Program Activity and Estimated Savings

Number of Square Feet Number of Est. Water

Sites Converted Kits Savings
(AFY)
Residential Sites 205 201,019 418 22
Commercial Sites 29 361,713 N/A 39
Total 234 562,732 418 61

The spatial distribution of projects was across Orange County, California, with nearly a project within
each retail provider’s service area (see Figure 5). The spatial range of participation is slightly
concentrated in southern Orange County, specifically in the Moulton Niguel Water District and Santa
Margarita Water District service areas. However, this trend is not uncommon for rebate programs in
Orange County. Temperatures in Orange County’s inland areas can be 15° warmer than on the coast,
especially in summer months. Coastal Orange County falls within California Irrigation Management
Information System (CIMIS) Evapotranspiration (ETo) Zones 2 and 4, whereas the non-coastal portion of
the County falls in Zone 6, which can be as much as 1.5 times the rate of Zone 2 and 0.6 times the rate of
Zone 4. The wide spatial spread of projects across Orange County’s diverse geography presents a unique
opportunity to study the effects of converting to drip irrigation in different microclimates.
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Completed Spray-to-Drip Program Sites

® Residential Site
® Commercial Site
[] Non-retail Service Area

B Non-retail Water Agency

Figure 5. Spatial distribution of completed sites that participated in the S2D Program.

MWDOC and the retail agencies were proactive in marketing the S2D Program. Marketing for the
Program involved local retail agencies including bill stuffers informing customers of the rebate available
through this Program. Additionally, the Program was advertised on the MWDOC and local retail agency
websites, and MWDOC used a variety of social media platforms as a promotion tactic. MWDOC also
promoted the Program at public outreach and industry-specific events.

For the period of Fall 2015 through Winter 2017, the following promotional activities occurred: (1) Bill
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inserts were sent out in Fall 2015 and 2016, Spring 2016 and 2017, Summer 2017, and Winter 2017 -
total number of inserts sent was 862,350; (2) Full page flyers were produced - total number of flyers was
17, 450; and (3) Six weeks of Facebook and Instagram advertisements were posted — total reach was
33,926. The residential incentive is up to $175 per kit, with a cap of three kits, meaning the maximum
residential rebate is $525. The commercial incentive rate is up to $0.20/sq. ft., with a cap of 45,000,
meaning the maximum commercial rebate is potentially $9,000.
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Process Analysis

As a component of the Process Evaluation, a Program results and satisfaction survey was distributed via
email to customers who applied to the S2D Program. The purpose of this survey was to gain insight on
participants’ experiences with participating in the S2D Program. Any customer who submitted an
application was invited to participate, regardless of their status in the Program, and all surveys were
completed anonymously to avoid bias through fear of consequence. Ninety-eight people completed the
survey, and six people partially completed the survey, for a total of 104 responses. Partial responses
were included for the questions that were answered. The questionnaire covered a variety of categories
including customer observations and satisfaction since completing the project, experience with the
Program process, and marketing information. Customers who did not complete a project were not
directed to complete questions regarding observations and satisfaction since completing project, but
were included in the Program process and marketing sections. A complete copy of the S2D Customer
Survey can be found in Appendix B.

Most customers who participated in the survey received a rebate. The survey participant makeup is as
follows: 72% completed a project and received a rebate; 14% completed a project and did not receive a
rebate; 14% did not complete their project and did not receive a rebate; and 1% are currently
completing their project. The most common reason cited for not completing a project was wanting to
install equipment not on the Eligible Products List.

Customers were asked a series of questions pertaining to their perceived results from converting to drip
irrigation. These questions provide information on how the customer feels about their project post-
installation and helps to evaluate how customers have responded to their new system in terms of
perceived efficiency achieved from the conversion.

Seventy percent of survey participants indicated that they noticed lower consumption (water savings)
on their water bill since installing drip irrigation. A small fraction of participants, just 10%, indicated they
did not notice water savings, and almost a quarter of participants were unsure if their water
consumption had changed (see Figure 6). One participant commented that with increased rates and a
confusing billing structure from their retail water agency, it was too difficult to tell if consumption was
lower. This customer, and most likely many others, may use the price of their bill to gauge water
consumption, which may not have a linear correlation. During the drought, particularly 2014 to 2015,
many retailers altered their billing structures so that decreased water consumption was not necessarily
represented by a lower water bill. Unfamiliarity with water utility bills and/or rate increases may have
influenced customer response to this question, most likely causing participants to select they were
unsure.
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Have you noticed any water savings?

Unsure
20%

No, | have not
noticed water

savings
10%
Yes, | have
noticed water
savings
70%

Figure 6. Customer perceived water savings since completing an S2D Project.

Seventy-one percent of participants noticed a positive change to their landscape since installing drip
irrigation (e.g., healthier plants and soil and less run off), and only 9% reported a negative change.
Twenty-one percent said there was no change, or they were unsure if a change occurred (see Figure 7).

Of the participants who reported a negative change, 62% completed their projects, but did not receive a
rebate, and 62% also reported that they did not experience water-savings. Over 85% of customers who
reported a negative change in their landscape also rated the Program processes unfavorably and
provided a comment categorized as negative. While this question is meant to be answered
independently from thoughts regarding Program process, it is very possible that negative feelings
towards the administrative side of the Program affected answers in the perceived results section.

Have you noticed a change in your landsacpe?

Unsure
8%
No change
12%

Negative change
9%

Positive change
71%

Figure 7. Customer perceived landscape changes since completing an S2D Project.
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The high percentage of participants who noticed water savings and a positive change to their landscape
after they have completed their project is positive validation for the S2D program. These results indicate
that customers were able to maintain or improve the health of their landscape while using less water.
Due to the drought, customers were being asked to cut back on water use, specifically outdoor use
through irrigation, and to follow landscape watering schedules. These results suggest that converting to
drip irrigation was a way to help customers maintain or improve their landscapes in drier than normal
conditions while still complying with drought restrictions.

Figure 8 represents actions taken by customers since they have completed their project. Thirty-nine
percent of participants reported installing additional drip since completing their project. Installing
additional drip is viewed as a positive factor. It indicates the customer was happy with the installation
and was inclined to install more drip without receiving a rebate incentive. Thirty-eight percent reported
making additional modifications to their drip system since completing the project. Information
pertaining to what specifically was modified was not requested. However, it may imply that
modifications to increase water flow were performed, which would be viewed as a negative action. The
product eligibility requirements for this Program are very specific - purposefully so to ensure customers
are installing quality product in a manner that will save water. Although Program requirements state
that the project must remain in place and meet requirements for at least five years, it is important to
note that customers seem to sometimes modify their systems. Stronger, more visible language and
educational materials on why product eligibility guidelines are in place may help prevent customers
from modifying their systems.

Seventy percent of participants indicated they would not have made the conversion to drip if not for the
rebate, or were unsure if they would have made the conversion. The high number of projects that may
not have occurred without the S2D Program is strong validation for the Program’s purpose and
expansion.

70
70%
60
50
40 39% 38%

30

# of
Participants

20

10

Installed more drip since  Made additional modifications Would not have made the
completing project to drip system since conversion (or unsure) if not
completing project for rebate

Figure 8. Customer motivations and actions since completing an S2D Project.
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Experience with Program Process

Customers were asked a series of questions focusing on their experience with the Program process,
including the relationship between S2D and Turf Removal, and their overall satisfaction with the
Program. These results provide feedback on the Program’s process workflow, usability, ease, and
customer satisfaction with finding information, interaction with customer service, effectiveness of the
available information, and general feelings about participating in the Program.

Spray-to-Drip and Turf Removal Participation

The ability for customers to participate in multiple programs at once is extremely important, especially
among outdoor devices. It is common for a homeowner or HOA to do a renovation which transforms
landscape, irrigation, and more. The Turf Removal Program requires low-flow irrigation be installed,
prompting many customers to install drip irrigation to fulfill this requirement. Participation in the S2D
Program helps to maximize the rebates they are eligible to receive.

The majority (64%) of survey participants participated in the S2D Program and the Turf Removal
Program at the same time and 8% participated in both separately (see Figure 9). Of those who
participated simultaneously, 70% thought it was easy to go through both programs simultaneously, and
19% thought the process was moderate. Only 11% of participants indicated it was difficult to participate
in both programs at the same time. This shows that the two programs flow well together, but that some
steps could be taken to maximize cohesion. The implementation of the Droplet platform, explained in
the Steps Moving Forward section below, will further improve the unity between the two programs.

Did you also particiapte in the Turf Removal Program?

No, | did not participate in

Turf Removal, but | plan to in Easy to participate in
Yes, | participated the future... both
in both but not at 70%
the same time
8%
Yes, |
participated in
both
simultaneously
64%
N.o,. I did .not - - Moderate
participate in Turf Hardto participate in
19%
Removal both
24% 11%

Figure 9. Participation crossover in the S2D and Turf Removal Programs.
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Participants are given a 60-day window to complete their S2D project. Similarly, Turf Removal
participants are also given 60 days to complete the Turf R. If a customer is participating in both
programs at the same time, Program staff will give both projects the same 60-day window to complete
the projects. Eighty-nine percent of participants thought the 60 day window was an adequate amount
of time. Specifically, 53% noted they finished with time to spare, and 36% noted that they finished on
time but with more difficulty (see Figure 10).

Do you feel the 60-day window to complete your project was an
adequate amount of time?

No, | had to request
more time
11%

Yes, but it was
hard to finish
in 60 days
36%

Yes, | finished
with time to
spare
53%

Figure 10. Participant response to the 60-day project completion window.

There is a negative correlation between simultaneously participating in S2D and Turf Removal and ease
of finishing within the 60 day project window (see Figure 11). Of those participants who had to request
more time, 80% simultaneously participated in the Turf Removal Program, compared to 60% of those
who finished with time to spare. Because Turf Removal Program projects typically involve more work
than a stand-alone spray to drip irrigation conversion, the difficulty in finishing within 60 days is most
likely strongly tied to the Turf portion of the project requiring longer than 60 days. This correlation is
important to note when evaluating a customer extension request for general program management.

90%

80%
Simultaneous
parFlapatlon 70%
in Turf
Removal

60% B—

50%
No, | had to request more Yes, but it was difficult to Yes, | finished with time to
time finish in 60 days spare

Figure 11. Negative correlation between simultaneous participation in Spray-to-Drip and Turf
Removal and ability to finish the project within the 60-day window.
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Program Ease and Satisfaction

When asked if help was needed at any point in the process, about a quarter of participants indicated
that they found all of the help they needed on the website, and 22% indicated that did not need help at
all. About 9% of participants indicated they needed to call customer service multiple times, and 8% of
participants reported they were lost and help was difficult to find. However, as indicated in Figure 12,
the majority of participants were able to obtain Program information through the Program website and
a call to customer service. While numerous customers needed to call customer service, only a few
indicated that they needed to call customer service multiple times, implying their questions were
cleared up on the first attempt.

Did you need help at any point in the process? Please check all that apply.

I had to call customer service

| found all the help | needed on the website
| found some information on the website

| did not need help

| had to call customer service multlple times

| felt lost and help was very difficult to find

0 5 10 15 20 25 30 35

Figure 12. Participant response regarding Program assistance.

Survey participants were asked two sets of Likert scale questions, one set pertaining to the ease of the
Program and one set regarding overall satisfaction with the Program. The majority of ease-of-the-
Program questions were answered positively. Over 90% said it was at least moderately easy to find
information about the Program, over 88% said it was at least moderately easy to understand Program
instructions, and 73% thought it was at least moderately easy to obtain customer support. The average
Likert scale answer to the three ease-of-Program process questions are shown in Figure 13. The average
responses fall between moderate and easy, which is positive but also suggests there is some room for
improvement. Such improvements may include more descriptive program instructions, and making sure
contact information for customer support is easily found.

The majority of responses to the Likert scale Program satisfaction questions indicated high or highest
satisfaction levels. Approximately 70% of participants reported they were likely to participate in another
water savings rebate program - 50% selecting the highest likelihood and 20% selecting a high likelihood.
This is a greatly encouraging response, as an understated goal of all MWDOC-sponsored water-saving
rebate programs is to provide an experience that may help propel the customer to participate in other
programs to maximize their water savings.

13|Page



Process Analysis

0% 10%

Was it easy to find information about the
program?

Were the program instructions easy to
understand?

Was it easy to obtain customer support?

M Not Applicable ®1 (VeryHard) ®2 (Hard) &3 (Moderate)

Figure 13. Likert scale questions regarding ease of process.

20%

30%

M 4 (Easy)

40% 50%

Mean Response
3.8

Mean Response
3.6

Mean Response
3.7

M 5 (Very Easy)

Of those who indicated they contacted customer service, about 70% ranked that experience as high or
highest. Twenty-six percent of participants selected that this question was inapplicable (presumably

indicating that they did not contact customer service), meaning they did not need assistance throughout

the process of participating in the Program. When asked about their overall program satisfaction, 72%

selected high or highest (5). The average responses ranged between 3.8 and 4, meaning on average each

aspect of the program was rated close to “high.” See Figure 14 for the average Likert scale scores and

complete results.

0%

Based on your experience with this program, how
likely are you to participate in another water-
savings rebate program?

If you called or emailed customer service, how
would you rate that experience?

Overall, how satisfied are you with the Program?

20%

M Not Applicable ®1 (Lowest) 2 (Low) k3 (Neutral)

30%

M 4 (High)

50% 60%

Mean Response

4.0

Mean Response

3.8

Mean Response
3.9

M 5 (Highest)

Figure 14. Likert scale questions pertaining to customer satisfaction.
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Marketing

The questions in this section were asked to gain perspective on how customers found out about the S2D
Program and how to best reach them in the future. This input will be used to evaluate marketing efforts
moving forward.

Around one half of participants learned about the S2D Program through participation in the Turf
Removal Program or other water savings programs, and about a quarter of participants found out about
the Program through information provided in their water bill/bill inserts (see Figure 15). The Turf
Removal Program received a lot of attention and publicity during the drought, causing participation
rates to in that program to skyrocket, especially in 2014 and 2015. Because of the close relationship
between Turf Removal and S2D, many customers who applied for the Turf Removal Program were
provided information about the S2D Program as part of that application process. While maintaining the
relationship between Turf Removal and S2D is essential, it is also important to focus on other ways
customers may be informed about the Program, especially reaching those customers who are not
necessarily interested in replacing turf grass. It is important to see that almost 30% of participants found
out about the S2D Program through bill inserts, which will be a key way to promote the Program in the
future.

How did you hear about the S2D Program?

Advertisement or Other
flyer (not 9%
provided with
water bill)
8%

Through participation
in the Turf Removal
Program or other water
savings rebate
programs
48%

Family, friend,
co-worker, or
neighbor
8%

Information
provided with
water bill
27%

Figure 15. Customer S2D Program awareness.

Similarly, when asked about the best way to be contacted about future water-savings opportunities, the
overwhelming majority (87%) of participants selected bill inserts (see Figure 16). This indicates that bill
inserts are one of the most powerful marketing tools for water-savings rebate programs and represents
the importance of connecting different rebates programs in a collaborative marketing effort. Of those
who selected “other,” the most common suggestion was to be reached through the email associated
with the water account.
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What is/are the most effective way(s) to inform you about future
water savings rebate opportunities? Please select all that apply.

0 20 40 60 80 100

Information included with water bill
Other (please specify)

Flyers available at home improvement retail...
Facebook and/or other social media platforms
Radio, television, and/or newspaper ads

Billboards I

Figure 16. Effective selected methods for reaching customers in the future.

Steps Moving Forward

Steps are already in progress to further improve areas of the Program. The S2D Program application
process has been moved to the Droplet Technologies platform (Droplet), an interactive dashboard which
houses the application and process steps that must be completed by the customer and staff. This online
platform allows a customer to create a username and password to visit the dashboard at any time, fill
out the application and other forms, upload photos and documents pertaining to their project, and
notify MWDOC of their project completion. Droplet has streamlined the process on behalf of staff and
the customer (see Figure 17 for an example of Staff’s view of a customer application). The Droplet
platform also houses the Turf Removal Program, which, through the customer survey, is noted to be the
most common way participants found out about the S2D Program. As customers apply for the Turf
Removal Program, they are exposed to the S2D Program and are able to apply for both on the same
platform at the same time. This switch helps to resolve any issues brought up with Program ease and
customers’ abilities to find Program information and will simplify participating in S2D and Turf Removal
concurrently. In addition, efforts are being made to have pre-assembled kits available for customer
purchase from several different vendors. Customers indicated that the Eligible Products List and building
a “kit” can be confusing. An actual kit with one SKU may make it easier for customers who have difficulty
assembling a kit via the Eligible Products List by providing a clear understanding of drip equipment
requirements, and will also allow Program administrators more easily ensure proper equipment is being
installed.
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Figure 17. Staff view of a customer’s S2D Program application.
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Impact Analysis

A statistical analysis was performed to evaluate the impact of the S2D Program on customer water
consumption, and to quantify the volume of water that has been saved as a result of this Program. This
analysis is used to evaluate how effective the S2D Program is as a water savings tool, realize actual
water savings, compute rebate incentive levels, and will contribute to the pool of data that makes up
the established water-savings metric for converting from traditional spray to drip irrigation in Orange
County.

This evaluation used historic customer water consumption data provided by MWDOC's retail agencies,
per signed permissions granted by the Program participants. Water consumption data was requested of
the 205 residential project sites and 56 commercial project sites, which encompass 150 metered
accounts that were completed before March 2017. Of these, 62 residential sites and 21 commercial sites
(representing 49 metered accounts) are included in the analysis. See Figure 18 for the spatial
distribution of water consumption datasets used in the analysis.

To quantify the change in water consumption patterns before and after participating in the S2D
Program, pre-project water use was compared to water use occurring after a project was completed. A
One-Way Analysis of Variance (ANOVA) tested the following hypothesis:

Ho: There is no statistical difference between pre-project water consumption and post-project
water consumption.

H.: There is a statistical difference between pre-project water consumption and post-project
water consumption.

Least Squares Means regressions identified if that statistical difference was a decrease in water
consumption and by how much. Water consumption was evaluated in terms of customers’ gallons per
day (gpd) savings, percent reduction, and gpd per sq. ft. savings.

Water consumption history for customers who completed their projects before March 2017 was
requested by MWDOC from the corresponding retail water agencies. Consumption history was received
from retailers and homogenized into a standard format. Each water account’s gpd water consumption
was calculated per that billing cycle and was associated with the month the majority of the cycle fell
into. Additional information was added, including if that assigned month occurred during the peak or
minimal irrigation season, if the customer also participated in the Turf Removal Program, if the site was
within a coastal or non-coastal retail agency, and project size and/or number of kits approved.
Residential and commercial sites were evaluated separately due to very distinct differences between the
two, such as size, volume of use, indoor use consumption, and management practices. Residential sites
have one meter per application, and the project site or application references one corresponding meter.
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Spray-to-Drip Sites Included in Water-Savings Analysis

® Residential Site
® Commercial Site
[] Non-retail Service Area

B Non-retail Water Agency

Figure 18. Spatial distribution of sites used in water-savings statistical analysis.

Commercial sites may have multiple meters per (accounts). Water data for each meter identified with a
drip conversion project was considered for this analysis. Commercial sites will be referenced as
accounts, as each site or application may have multiple accounts used in the study. Each account was
evaluated independent of any relationship it may have to a sister account.

Customer data was categorized into three stages: (1) Pre-Project: Water consumption occurring before
starting the project; (2) Post-Project: Consumption occurring after completing project; and (3) Project
Noise: Consumption occurring near or during project implementation, including the time of application
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to completion. Consumption occurring during this time is considered ‘noise’ that may not accurately
represent typical consumption patterns due to project construction, preparation, or mediation.

The Project Noise stage was isolated for the purpose of being removed from the analysis to eliminate
any interference or noise that may influence consumption patterns. The Project Noise stage is 180
consecutive days, 90 days before and 90 days after the mean of the project application and completion
date (see Figure 19). A customer’s Pre-Project Consumption is consumption occurring before the Project
Noise, going back in time to a maximum of January 2010. Post-Project Consumption is water usage
occurring after the Project Noise period up to October 2017 at the latest. Both Pre-Project and Post-
Project stages are a minimum of two years (730 days). Sites which did not have enough available data to
meet these requirements were disqualified from the study. Sites were disqualified only for having
insufficient data and not for any other purpose. See Figure 2 for the distirubtion of sites which had data
meeting these requirements.

Figure 19. Water consumption data classification method.

A One-Way ANOVA compared Pre-Project Consumption to Post-Project Consumption under different

variables using JMP Statistical Software. Residential and commercial data was analyzed separately. In

some cases, extreme anomalies were found in the commercial data, and those outliers were excluded
from tests. However, at least 97.5% of the data remained after outlier exclusion.

Using JMP, Least Squares Means values were calculated and used to establish mean Pre-Project and
Post-Project Consumption. The Pre-Project and Post-Project values were used to determine a percent
reduction, the percent change from Pre-Project conditions to Post-Project, and the average savings per
site (Pre values minus Post values) in gpd. Mean project square footage per variable was calculated
using JMP. The water-savings in gpd per square foot (gpd/sq. ft.) is the mean gpd savings per site divided
by the corresponding square footage mean.

For residential sites and commercial accounts, both ANOVA and Least Squares Means was run five times
to consider the following conditions: (1) With no variables, all Pre-Project Consumption was measured
against all Post-Project Consumption; (2) Irrigation season; (3) Geographic location (spatial proximity to
the coast); (4) Participation in the Turf Removal Program; and (5) Project size. For each variable, 100% of
the sites or accounts are included in the analysis.
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Definition of Variables

The variables considered when evaluating customer water consumption are defined below. Table 2
shows the breakdown of the number of sites that were evaluated per group under each variable. Each
site is categorized into one group for every analysis, meaning all sites are evaluated for every category.

Table 2. Population per Variable Group

q Residential n (Commerecial
Variabl n (
SRR Group Sites) Accounts)
No Variable All 62 (All) 48 (All)
Irrigation Min. Irrigation 62 (All) 48 (All)
Season Peak Irrigation 62 (All) 48 (All)
Coastal Coastal 19 13
[Ty Non-Coastal 43 35
Participation Drip Only 18 10
in the Turf
Program Drip and Turf 44 38
1 Kit 11 -
PrOJ.ect S.lze 2 Kits 24 5
(Residential)
3 Kits 27 -
Project Size Large Site ) 18
(Commercial) | ga)| Site - 30

Peak Irrigation and Minimal Irrigation Seasons

For this study, the peak irrigating season for Orange County is considered April-October, and the
minimal irrigating season is considered November-March. Historically, April and October can potentially
be considered in either the peak or minimal water need season. These months sit on the periphery of
Orange County irrigation-need seasons and are typically transition months in and out of the dry/warm
and cool/wet seasons. For this study, April and October are both considered part of the peak irrigation
season based on the past three years of precipitation and temperature in Orange County (2015-2017).
From 2015 to 2017, October and April months have been warmer and drier than average (see Table 3).
October did see above average rainfall in 2016; however, the extreme dryness of the preceding and
subsequent years sets the three-year average at almost half of the accepted average. Every April and
October month from 2015-2017 was warmer than the average high, average mean, and average low
temperature. This distinction is used for both residential and commercial sites. Data was observed at the
Santa Ana weather station in Orange County.
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(Inches)
April
October
(°F)
April
October
(°F)
April
October
(°F)
April

October

Average Precipitation
0.86

0.42

Average High Temp.
73.16

79.83

Average Mean Temp.
62.36

68.44

Average Low Temp.
51.60

57.03

2017 Precipitation
0.07*

0.00*

2017 High Temp.
78.17*

85.32*

2017 Mean Temp.
67.53*

74.02*

2017 Low Temp.
56.90*

62.71*

*Above average temperature or below average precipitation

2016 Precipitation
0.14*

0.71

2016 High Temp.
75.52*

81.39*

2016 Mean Temp.
66.35*

71.06*

2016 Low Temp.
57.08*

60.74*

Table 3. Precipitation and Temperature for April and October in Orange County

2015 Precipitation
0.16*

0.05*

2015 High Temp.
77.00*

86.29*

2015 Mean Temp
66.37*

76.31*

2015 Low Temp.
55.73*

66.32*

Irrigation season is an extremely important variable to explore because it will differentiate patterns of

water consumption over two climatically distinct parts of the year and will distinguish if any water

savings achieved is weighted to one season in comparison to the other. This category differs from the

others in terms of how the data is separated into the category group. For the Irrigation Season variable

category, every site and account is included in both category groups; however, only data covering the

corresponding months is included in that group. In contrast, in the other variable category groups a site

or account’s complete consumption data will only be included in one group.

Sites were determined to be coastal or non-coastal based upon the geographic location of their retail

water agency to evaluate potential differences in water-use and water reduction in coastal versus non-

coastal areas. As mentioned previously, sites closer to the coast experience, on average, cooler

temperatures and have a lower ETo than those further inland. Distinctions were made on the agency

location as a whole, meaning agencies that touch the coast but have the majority of the service area

inland were considered non-coastal. Coastal agencies with sites in this study include: Mesa Water
District, Moulton Niguel Water District, South Coast Water District, City of Huntington Beach, City of San
Clemente, and City of San Juan Capistrano. Non-coastal agencies with sites in this study include: City of

Brea, City of Fountain Valley, City of Garden Grove, Golden State Water Company, Irvine Ranch Water

District, City of Orange, Santa Margarita Water District, City of Tustin, and Yorba Linda Water District.

This designation is the same for residential and commercial sites. See Figure 20 for coastal and non-

coastal distinctions.
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Coastal and Non-Coastal Retail Water Agencies

Non-Coastal Service Area

[[] coastal Service Area

[ outside of Service Area

Figure 20. Spatial distribution of coastal and non-coastal agencies.

Many S2D Program participants also take part in the Turf Removal Program offered by MWDOC. The
Turf Removal Program provides a monetary incentive for customers to convert their turf grass to a
California Friendly landscape. In order to be eligible, customers must also make their Turf Removal
project site permeable to air and water, install at least 3 new plants, and convert their irrigation to a
low-flow system. To meet the irrigation system requirement, many customers convert to drip irrigation,
prompting the simultaneous participation in the S2D Program.
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It is important to separately analyze water consumption patterns of customers who participated in only
S2D and those who participated in both program groups in order to evaluate the water savings achieved
from converting from spray to drip irrigation without the influence of removing turf and to ensure that
savings are occurring not only from removing Turf, but also from the installation of drip. A separate
analysis also provides insight to how water savings may be affected by participating in both programs.
Each project site and project account was identified as either participating in both programs (Drip and
Turf) or only the S2D Program (Drip-only). Classification came from a comparison of both program’s
databases and using information provided on each customer’s S2D Program application, which
specifically asks if the customer is also participating in the Turf Removal Program.

The size of project sites in the S2D Program are variable and dispersed over a large range. It is important
to evaluate projects grouped by size to see how project size may influence water-savings. Because
residential and commercial rebates are calculated based on different metrics, there is a difference in
data collection between the two. Therefore, there are two separate methodologies used to evaluate site
size for Residential and Commercial accounts.

Residential Size/Kits

Residential rebates are based on a per kit basis. Analyses were performed comparing water
consumption for sites with one, two, and three kits to evaluate how the number of kits installed
(correlated to larger project size) may influence water consumption and reduction patterns. At the time
of the post-inspection, residential sites were not measured for total project square footage. Therefore,
the number of kits a customer was eligible for was also used to estimate the square footage for the
project. The mean of the size range associated with each number of kits was assigned as the estimated
square footage for the project. The number of kits each customer was eligible for was assigned when
each application was received and reviewed, and was based upon project information provided in the
application. The maximum number of kits each site could be eligible for is three, meaning the actual
range for three kits is 750 square feet and above. The mean square footage for three kits is based on an
extrapolated range max of 999 square feet. See Table 4 for the mean square footage and range
associated with each number of kits.

Table 4. Estimated Project Size per Number of Kits
# of Kits  Size Range (sq. ft.) Mean (sq. ft.)

1 250-499 375
2 500-749 625
3 750+ 875
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Commercial Site Size

Commercial sites are categorized as a large or small site based on the project square footage measured
at the time of the post inspection. Sites larger than the mean project size, 7,170 square feet, are
considered large sites, and those less than or equal to the mean project size are considered small sites.
For applications that had multiple meters/accounts per application, total project square footage was
divided by the number of accounts/meters per application, so each account associated with the project
has an equal piece of the total project site as the sister account(s).
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A statistically significant reduction in customer water consumption can be seen Post-Project in
comparison to Pre-Project Consumption (see Table 5). Overall, average residential water consumption
was reduced by 85 gpd per site, a 24% reduction. Outdoor irrigation is estimated to be 50% of water
consumption, meaning that outdoor water use was approximately cut in half when converting from
traditional spray heads to drip irrigation. The average residential project size is 702 square feet,
translating to an average savings of 0.121 gpd/sq. ft.

Table S. Overall Residential Water Consumption

Mean Mean Savings  Percent Est. Savings P-Value
Pre Post Per Site  Reduction Mean Estimate
Project Project (gpd) Site Size  (gpd/ sq.
(gpd) (gpd) (sq. ft.) ft.)
All Consumption 349 264 85 24% 702 0.121 <0.0001*

*Statistical significance

Figure 21 represents Pre-Project and Post-Project Consumption by month. Each month, water
consumption decreased in terms of mean, median, and upper quartile ranges. Median water
consumption in June and September had the largest reductions, while November had the smallest. In
May, June, July, and September, median Post-Project Consumption dropped below the 1% quartile of
Pre-Project Consumption. In June, July and September the Post-Project upper quartile was less than the
Pre-Project median for that month. The trend lines show that mean water consumption was consistently
reduced every month, with the largest reductions occurring during summer months.

When analyzed by irrigation season, there is a statistically significant reduction from Pre-Project
Consumption to Post-Project Consumption in both the peak and minimal irrigation seasons (see Table
6). Statistical reductions in both seasons implies that the savings occurring in the peak season are not
solely responsible for the reduction in consumption. Water-savings occurred in both seasons; however,
savings were higher during the peak irrigation months. During the minimal irrigation season (November
through March), mean consumption was reduced by 61 gpd per site or 22% of total water consumption.
During peak irrigation months (April through October), consumption was reduced by 103 gpd per site, or
26% of total water consumption. When considering project size, the average savings in the peak
irrigation season was 0.147 gpd/sq. ft., 1.7 times more than in the minimal irrigation season (0.085

gpd/sq. ft.)
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Residential Water Consumption

[ Pre-Project Consumption ] Post-Project Consumption

—— Mean Pre-Project Consumption —— Mean Post-Project Consumption

Figure 21. Residential water consumption per month, before and after completing a S2D project.
QOutliers are not present on the graph.

Water savings during peak irrigation season is greater than during minimal irrigation season in terms of
gpd per site, percent reduction, and gpd/sq. ft. This is most likely related to general consumption trends
associated with climate patterns — outdoor water use increases as weather becomes hotter and drier.
When looking at Pre-Project Consumption, water use was approximately 1.5 times higher in the peak
irrigation season than in the minimal. During the minimal irrigation season, consumption is less so there
are fewer opportunities for saving water by irrigating more efficiently. During the peak irrigation season,
which is over 65% of the year in Orange County, precipitation is less, temperatures are high, and
customers are irrigating more, so there are more opportunities to achieve water savings through
efficient irrigation.

Figure 21 displays the variations of water use month-by-month. The largest decrease between the Pre-
Project trend line (blue) and the Post-Project trend line (red) is observable during the peak irrigation
months, April-October, and are at the greatest difference May-September. The curve of water
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consumption over the calendar year is flatter for Post-Project than Pre-Project, which suggests a
decrease in outdoor water-use. Indoor use, generally, is consistent throughout the year, while outdoor
use increases in the warm, dry months. The smaller range of values, especially above the third quartile,
suggests that a smaller percent of water consumption is going towards outdoor use, Post-Project.

Table 6. Residential Water Consumption by Irrigation Season

Mean Mean Savings  Percent Est. Savings P-Value
Pre Post Per Site  Reduction Mean Estimate
Project Project (gpd) Site Size  (gpd/sq.
(gpd) (gpd) (sq. ft.) ft.)
Min. Irrigation 275 215 61 22% 702 0.085 <0.0001*
Season (November-
March)
Peak Irrigation 402 299 103 26% 702 0.147 <0.0001*
Season (April-
October)

*Statistical significance

Both coastal and non-coastal participants saw statistically significant reductions in water consumption
after completing an S2D project. Participants living in non-coastal areas saw a reduction of 98 gpd, or
28% of water use, a slightly larger reduction than customers living along the coast. Although non-coastal
sites experienced higher water savings, most likely due to climate, water consumption at coastal sites
still decreased by 62 gpd, 17% of total water consumption, a strong, statistically-significant reduction.
Coastal sites, on average, had slightly higher Pre-Project Consumption (4% higher) and smaller project
sizes (3% smaller) than non-coastal sites. Non-coastal sites experienced 36% higher water savings in
terms of average gpd savings per site (see Table 7). When evaluated with project size, coastal sites had
an average savings of 0.090 gpd/sq. ft., and non-coastal sites had an average of 0.138 gpd/sq. ft.
Population size of the non-coastal group, n=43, is more than double the amount of coastal sites, n=19
(see Table 2).

Table 7. Residential Water Consumption by Coastal Proximity

Mean Mean Savings Percent Est. Savings P-Value
Pre Post Per Site  Reduction Mean Estimate
Project Comp. (gpd) Site Size (gpd/sq.
(gpd) (gpd) (sq. ft.) ft.)
Coastal 358 296 62 17% 690 0.090 <0.0001*
Non-Coastal 343 246 98 28% 709 0.138 <0.0001*

*Statistical significance
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Non-coastal areas are generally warmer than those along the coast, which prompts increased irrigation.
As noted in the Irrigation Season section above, increased outdoor water consumption allows for higher
water-savings through increased irrigation efficiency. As shown in Figure 22, the largest reduction in
water consumption (30%) occurred during the peak irrigation season for non-coastal sites, which is most
likely linked to local climate conditions as the non-coastal region of Orange County is generally warmer
than the coast especially during summer months.

Residential Water Consumption by Irrigation Season and Site Location

¢ 16%
l 24%

i 18%
30%

L Pre-Project Consumption | Post-Project Consumption

Figure 22. Mean water consumption by season and geographic location.

Customers who participated in the S2D Program only (Drip-only) and those who participated in both the
S2D and the Turf Removal Programs (Drip and Turf) each saw a statistically significant decrease in water
consumption (see Table 8 for P values).

Both groups experienced nearly identical water savings in terms of average gallons saved per day per
site: 86 gpd for Drip and Turf sites and 85 gpd for Drip-only sites. Those who participated in both Drip
and Turf saw a 26% reduction in consumption, and those who participated in Drip-only saw a 22%
reduction. Based on project site size, Drip-only customers had an average 0.118 gpd/sq. ft. savings,
while those who participated in both Drip and Turf Removal had a slightly higher savings average of
0.124 gpd/ sq. ft. The high water savings occurring for Drip-only customers is greatly significant as it
strongly demonstrates the efficiency achieved through drip irrigation without the potential bias of a Turf
Removal project.
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It is important to note that the size of a customer’s S2D project area may not match the size of their
Turf Removal are, which is often larger. Therefore, a customer who removed more turf on their property
would likely see a larger reduction in water consumption, but only the square footage of the Drip
portion of the project is factored into the analysis. There are more than two times as many Drip and Turf
participation sites (n=44) than Drip-only sites (n=18) (see Table 2 for population distribution).

Table 8. Residential Water Consumption by Participation in Turf Removal

Mean Mean Savings  Percent Est. Savings P value
Pre Post Per Site  Reduction Mean Estimate
Project Project (gpd) Site Size  (gpd/Sq.
(gpd) (gpd) (sq. ft.) Ft)
Drip Only 379 294 85 22% 723 0.118 <0.0001*
Participation
Drip & Turf 337 250 86 26% 693 0.124 <0.0001*
Participation

*Statistical significance

There is a statistically significant difference between Pre-Project and Post-Project Consumption for one,
two, and three kit sites. Sites that were eligible for two and three kits had a stronger statistical
significance than one kit sites (see Table 9). Sites with two kits saved the most water, with an average
reduction of 97 gpd or 32% of their total water consumption, about double the savings of one kit sites.
Those that were eligible for three kits saved 88 gpd on average (22%), and those with 1 kit saved 48 gpd
(16%). When evaluated considering site size, those that were eligible for three kits saved 0.101 gpd/sq.
ft., less than both the two kit sites (0.155 gpd/sq. ft.) and the one kit sites (0.128 gpd/sq. ft.).

Table 9. Residential Consumption by Number of Kits

Mean Mean Savings Percent Est. Savings P-Value

Pre Post Per Site Reduction Mean Estimate

Project Project (gpd) Site (gpd/sq.

(gpd) (gpd) Size ft.)

(sq. ft)

1 Kit 296 248 48 16% 375 0.128 0.0002*
2 Kits 305 208 97 32% 625 0.155 <0.0001*
3 Kits 402 314 88 22% 875 0.101 <0.0001*

*Statistical significance

Figure 23 shows the average consumption reduction per number of kits. Pre-project water consumption
is similar for sites that installed one and two kits. Sites with two kits had exactly double the average
percent reduction than one kit. Average water use is around 100 gpd more for three kit sites, suggesting
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that these sites may be larger as a whole (more irrigated landscape, occupants, etc.). Because
consumption reduction and number of kits installed did not have a linear relationship, this may indicate
that the three kit sites have higher indoor use, which would make it harder for irrigation efficiency to be
identified, and/or that after two kits the majority of water savings has occurred. Sample size is another
factor to consider as the majority of sites were either two or three kit sites, 24 and 27 sites respectively.
Only 11 sites installed just one kit (see Table 2).

Mean Residential Water Consumption per Number of Kits Installed

22%

O Pre-Project Consumption . Post-Project Consumption

Figure 23. Comparison of water savings by number of Kkits installed

There is a strong statistically significant reduction in commercial water consumption before and after
completing an S2D Project. The average savings per account is 473 gpd, a 19% reduction of total water
use. When considering the mean project size, an average savings of 0.066 gpd/sq. ft. occurred (see Table
10).
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Table 10. Commercial Water Consumption

Mean Pre Mean Mean Mean Mean Savings  P-Value
Project Post Savings Percent Site Estimate
(gpd) Project Per Site  Reduction  Size (gpd/
(gpd) (gpd) (sq. ft.)  sq. ft)
Overall** 2,554 2,081 473 19% 7,170 0.066 <0.0001*

*Statistical significance
** Qutliers over 97.5% quantile excluded

Figure 24 represents Pre-Project and Post-Project Consumption by month. Monthly median
consumption reduced consistently, with the exception of November, which had little to no difference.
The largest reductions occurred in May, July, and August, with smaller reductions occurring during
winter months. While the monthly medians decreased from Pre-Project to Post-Project, values above
the upper quartile are more variable. In some cases, Post-Project maximum values (excluding outliers)
exceeded Pre-Project values. The variability in values above the upper quartile affect the mean water
consumption, shifting it higher than median values.

Monthly Commercial Water Consumption

| Pre-Project Consumption | Post-Project Consumption

Median Pre-Project Consumption —  Median Post-Project Consumption

Figure 24. Commercial water consumption by month.

32| Page



Impact Analysis

During both minimal and peak irrigation seasons, there is a statistically significant reduction in Pre-
Project and Post-Project Consumption. There are higher water savings and a stronger significant
difference between Pre-Project and Post-Project use during the peak irrigation season than the minimal
use season (see Table 11.) The average reduction during the peak season was 685 gpd, a 20% decrease
in total water consumption, versus 201 gpd, a 14% decrease, in the minimal irrigation season. When
evaluated with site size, water savings is estimated at 0.028 gpd/sq. ft. during the minimal irrigation
season and 0.096 gpd/sq. ft. during the peak irrigation season. In general, water consumption during the
peak irrigation season is about 2.5 times higher than in the minimal season. However, the mean water
savings per site during the peak season was about 3.5 times more than the minimal season savings. This
suggests that the efficiency of drip irrigation has the greatest impact during hot, dry months. Figure 24
illustrates the seasonal range of commercial water consumption and highlights the seasonal variations in
water-savings.

Table 11. Commercial Water Consumption by Irrigation Season

Mean Mean Mean Mean Mean Savings P-Value

Pre Post Savings Percent Site Size  Estimate

Project Project Per Site Reduction  (sq. ft.) (gpd/

(gpd) (gpd) (gpd) sq. ft.)
Min. Irrigation Season . -
(November-March)** 1,389 1,188 201 14% 7,1701 0.028 0.0424
Peak Irrigation
Season (April- 3,446 2,760 685 20% 7,170 0.096 <0.0001*
October)**

*Statistical significance
** Qutliers over 97.5% quantile excluded

Coastal and non-coastal accounts experienced similar gpd water savings per account (see Table 12).
Both geographic classifications saw a 17% reduction in water consumption; coastal sites saw an average
savings of 424 gpd, and non-coastal an average of 450 gpd. The reduction between Pre-Project and Post-
Project Consumption was statistically significant for both coastal and non-coastal accounts; however,
non-coastal accounts had a stronger significant difference. Mean project size was not evenly distributed:
coastal project sites were 56% larger than non-coastal sites on average, which impacts the gpd per sq. ft.
ratio. With project size is taken into account, average water savings for non-coastal sites is close to
double that of coastal sites, 0.073 and 0.037 respectively.
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Table 12. Commercial Summary by Geographic Location

Mean Pre Mean Mean Mean Mean Savings  P-Value
Project Post Savings Percent Site Estimate
(gpd) Project Per Site  Reduction Size (gpd/
(gpd) (gpd) (sq.ft.)  sq.ft.)
Coastal 2,462 2,037 424 17% 11,328 0.037 0.0456*
Non-Coastal** 2,607 2,158 450 17% 6,149 0.073 0.0001*

*Statistical Significance
** Qutliers above the 97.5% quantile excluded

Table 13 represents mean consumption reductions in relation to both coastal proximity and irrigation
season. As stated previously, these variables are linked through weather patterns as a site’s geographic

location influences how the minimal and irrigation season may affect water use. There is a wide

variation in water savings, ranging from 628 gpd during the peak irrigation season for non-coastal sites,

a 19% reduction, to an average of 56 gpd savings for coastal sites during the minimal irrigation season, a

4% reduction. Reference Figure 25 for a visual representation of this data and the relationship among

irrigation season, coastal proximity, and water reductions occuring after converting to drip irrigation.

Similar to residential sites, the highest water savings is associated with non-coastal locations during the
peak irrigation season, the hottest and driest location and season.

Table 13. Commercial Consumption by Season and Geography

Mean Savings Mean % Mean Savings Mean %
(GPD) Reduction (GPD) Reduction
Coastal Non-Coastal
Minimal Irrigation 56 4% 199 14%
Season
Peak Irrigation 331 11% 628 19%
Season
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Commercial Water Consumption by Location and Season

Pre-Project Consumption Post-Project Consumption

M Pre-Project Consumption I Post-Project Consumption

Figure 25. Commercial reductions per season and location.

Accounts associated with project sites that participated in both Drip and Turf saved an average of 479
gpd per account, a 19% reduction in total water consumption per meter. Those who participated in Drip-
only saw an average reduction of 401 gpd per site, a 16% reduction. The mean project size for Drip-only
participants was more than double that of Drip and Turf project sizes (reference Table 14). When water
reductions are considered with project size, Drip-only accounts saved an average of 0.033 gpd/sq. ft.,
while Drip and Turf accounts saved an average of 0.080 gpd/sq. ft. It is important to note that the mean
site size only represents the size of the S2D project and does not represent the size of the Turf Removal
project. Areas specific to a Turf Removal Project may be a different size than the project size for drip
installations in the S2D Program.
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Table 14. Commercial Consumption by Participation in the Turf Removal Program

Mean Pre Mean Mean Mean Mean Site Savings P-Value

Project Post Savings  Percent Size (sq. Estimate

(gpd) Project Per Site  Reduction  ft.) (gpd/

(gpd) (gpd) sq. ft.)

Drip Only 2,468 2,067 401 16% 12,084 0.033 0.0371*
Participation**
Drip & Turf 2,519 2,040 479 19% 5,968 0.080 <0.0001*
Participation**

*Statistical significance
** Qutliers above the 97.5% quantile excluded

It is important to see significant water consumption reductions for accounts which only participated in
the S2D Program. This implies that the overall water reduction pattern is occurring because of drip
irrigation and not being overshadowed by participation in the Turf Removal Program. These results do
suggest customers may save more water when participating in both; however, significant reductions do
occur when converting from spray to drip irrigation only, and installing drip irrigation can help maximize
water savings achieved through Turf Removal.

Both large and small sites had statistically significant reductions in water consumption. Small site
accounts saved an average 423 gpd, a 17% reduction of water consumption. Large site accounts saved
an average of 359 gpd, a 13% reduction. Pre-Project mean consumption was 11% higher for large
project size site accounts. However, small project site accounts experienced 15% higher gpd savings and
a stronger statistical significance (see Table 15). There is over a 14,000 sq. ft. difference between the
mean large and small project site sizes. When including project size, large sites saved an average of
0.022 gpd/sq. ft., and small sites saved an average of 0.193 gpd/sq. ft.

Table 15. Commercial Consumption by Project Size

Mean Pre  Mean Mean Mean Mean Savings P-Value

Project Post Savings Percent Site Estimate

(gpd) Project Per Site  Reduction  Size (gpd/

(gpd) (gpd) (sq. ft.)  sq.ft.)

Large (> 7,170 sq. 2,857 2,498 359 13% 16,107 0.022 0.0297*
ft.)**
Small (£ 7,170 sq. 2,531 2,108 423 17% 1,837 0.193 0.0067*
ft)**

*Statistical significance
** Qutliers above the 97.5% quantile excluded
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For the large project sizes group n=18, which is 40% less than small sites (reference Table 2). This
difference in population size may impact the results. Similarly, it is possible that a small site may have
actually converted more than what was included in the rebate, or participated in other water savings
programs such as Turf Removal. Of the 30 small sites, 90% also participated in Turf Removal, which may
increase savings and affect irrigation practices beyond the scope of the S2D project. Of the 18 large
sites, 61% also participated in Turf Removal.

Water Savings Achieved

Based on the water savings calculated in this evaluation, 0.121 gpd/sq. ft. for residential and 0.066
gpd/sq. ft. for commercial, the completed S2D projects will save 54 AFY of savings. Over the life of these
projects 540 AF of water will be saved in Orange County, see Figure 26.

Annual and Cumulative Savings
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AF Cumulative H AFY Savings Per Projects Completed

Figure 26. Water savings occurred by completed S2D projects and cumulative savings over
project life.
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Evaluation Discussion

Overall, the S2D Program was very successful. The Process and Impact Evaluations validate each other
through quantified, statistically-significant water savings, and survey responses showing that customers
noticed water savings and a positive landscape change. Furthermore, some customers indicated that
they installed more drip irrigation after participating in the Program, and many indicated that there was
a high likelihood they would participate in another water savings rebate program due on their
experience with S2D. This effect creates more water savings than accounted for in the calculations
contained on the Impact Analysis. Customer feedback shows that the Program is viewed favorably and is
relatively easy to participate in. The most constructive feedback suggested that the concept of the kit-
based Eligible Products List may need some additional improvements.

The highest water savings were achieved during dry, hot conditions occurring in peak irrigation seasons
and at non-coastal locations, however statistically significant reductions in water consumption occurred
during peak and minimal irrigation seasons and across geographic locations. Customers who
participated in S2D without participating in the Turf Removal Program and customers who participated
in S2D and Turf Removal, both experienced statistically significant water savings. This demonstrates that
customers may experience water reductions over 20% with or without being paired with a turf
conversion project, and may achieve even higher water savings when the two are paired together. This
further justifies the need and practicality for offering a drip conversion rebate program that can achieve
substantial water savings on its own, and can also be easily paired with a landscape conversion for
maximum savings.

Based on the results of this Evaluation, it is suggested that a spray to drip conversion rebate program be
offered at a regional level through MWD to promote the use of efficient drip irrigation, assist customers
in their water conservation efforts, and promote a healthy watershed approach to landscaping by
eliminating irrigation-sourced runoff. The recommended rebate incentive was calculated by the water
savings metrics established in this Evaluation, 0.121 gpd/sq. ft. for residential sites and 0.066 gpd/sq. ft.
for commercial sites, and MWD’s price per AF of water saved, $195/AF. To see the full calculation,
please reference Appendix C — Rebate Recommendation Calculation.

Within the frame of MWD’s Conservation Credits Program, the recommended incentive rate is:

e $0.26/sq. ft. for residential projects
e $0.14/sq. ft. for commercial projects.

The customer survey results were positive, but also inherently contain some human error and bias.
Naturally some customers seemed to have difficulty separating any feelings of dissatisfaction with
program management or process from questions pertaining to perceived results from the project. For
example, some respondents who indicated they finished their project and did not receive a rebate,
presumably owners of a denied project, answered all or almost all questions with the most negative
answer available and provided negative comments when given the opportunity. While negative
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responses are not brushed off as malice and are considered when evaluating how to make
improvements to the Program, it is most likely true that some participants took the survey with the
intent of answering questions negatively despite what was being asked. Similarly, some customers
seemed to report responses meant for the Turf Removal Program and not the S2D Program, which
became apparent in the open-ended answer sections. The close relationship between S2D and Turf
Removal was clear even with responses to S2D-specific questions. These factors can potentially affect
survey results. However, such imperfections are to be expected with a customer survey, and the high
response rate (over 100 participants) helped to minimize any anomalies.

There are several factors that may potentially influence the statistical analysis results. Most
prominently, the project used in the analysis were completed between 2014 and 2015 during the latest
California Drought, which prompted Governor Jerry Brown to declare the drought a state of emergency
in January 2014. Shortly after, water restrictions were imposed and customers throughout Orange
County were asked to conserve water and were allowed to only irrigate their landscapes on specified
days set by their retail water agency. During this time, a large amount of drought awareness and water
conservation messaging was issued to the public, asking residents to do their part to save water and
help the region make it through the drought. Because these S2D projects were completed during this
time, it is possible that customer water consumption was reduced more dramatically because of the
drought response messaging and restrictions. Pre-project to Post-project reductions represent water
savings achieved from the S2D Program, but may also include additional savings as a result of other
drought-response activities; e.g., irrigating only two days per week. However, the Program provided a
clear route for customers to save water and meet the new restrictions, and it is very likely that
participating in this Program was a major change implemented by customers to do their part to
conserve water during the drought.

To determine if weather variation was a significant influence on customer water use, consumption
patterns were analyzed with precipitation patterns, dry year consumption was compared to wet year
consumption, and ETo rates were compared over Pre-Project and Post-Project Consumption periods.

Figure 27 represents residential and commercial Pre-Project Consumption and the corresponding
precipitation for that year. Pre-Project Consumption trends are similar for residential and commercial
sites. Year 2010 was an extremely wet year; however, Pre-Project Consumption during this year is
relatively similar to consumption in the following four years. As precipitation drops significantly,
residential consumption also decreases slightly from 2010 to 2012, showing a positive and not an
inverse relationship during this time. An inverse relationship is present in 2013; however, for
commercial sites consumption and precipitation increased in 2014. This implies that precipitation is not
a strong influence on consumption during this time period.
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Consumption and Preciptiation
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Figure 27. Residential and Commercial Pre-Project Consumption and precipitation.

ETo, a representation of plants’ water need based on evaporation and transpiration, is also a strong
representation of temperature and precipitation. When comparing ETo from a predominantly Pre-
Project timeframe, 2010-1014, to the ETo of a predominantly Post-Project timeframe, 2015-2017, there
is no statically significant difference between the two. This means that there is not a statistical
difference between water need during the time of Pre-Project Consumption and Post-Project
Consumption.

Figure 28 compares residential pre-project consumption to post-project consumption occuring during
both a dry and wet year. There is a strong statistical signifigance between pre-project consumption (blue
line) and wet year post-project consumption (green lines), and pre-project consumption and dry year
post-project consumption (orange line). Post-project consumption covering an entire dry year is not
statistically significant from an entire wet year. There is no statistcal differnce between wet and dry
years during the minimal irrigation season, which is the rainy season. This suggests that customers water
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their landscape similiarly during winter months regardless of weather. During the peak irrigation season,
post-project consumption was statistically signifigant difference between dry and wet year
consumption, with lower consumption occuring during the wet year. The wet year consumption took
place during the first wetter-than-average year following several years of intense drought and may be
an example of drought bounce-back. The dry year peak irrigation season consumption took place when
drought messaging was high, which most likely influenced consumption.

Residential Wet/Dry Year Consumption
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Figure 28. Comparison of residential consumption during a wet and dry year.

Commercial Post-Project Consumption during a dry and a wet year was evaluated with all Pre-Project
data, shown in Figure 29. There is statistical significance between Pre-Project Consumption (blue) and
wet year Post-Project Consumption (green), and also between Pre-Project Consumption and dry year
Post-Project Consumption (orange). There is no statistical difference between consumption during a wet
year and consumption during a dry year. Furthermore, there is no statistical difference between wet and
year consumption specifically during the peak irrigation season, nor is there a statistical significance
between consumption during a dry and wet year during the minimal irrigation season. There is, however
strong statistical differences between Post-Project Consumption in the peak and minimal irrigation
seasons. This suggests that irrigation season (difference of climate) is a driver of water consumption,
and weather variation is not a significant influence.
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Commercial Wet/Dry Year Consumption
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Figure 29. Comparison of commercial consumption during a wet and dry year.

The absence of a strong, consistent, inverse relationship between precipitation and consumption from
2010-2014, the strong statistical difference between the higher residential peak season wet year
consumption and lesser dry year consumption, and the absence of a statistical difference between
minimal season wet and dry consumption suggests that social factors may be more influential on
residential water use than short-term weather patterns. Similarly, commercial water consumption was
not statistically different between wet and dry years overall, or between wet and dry years in the peak
or minimal irrigation season. Because of these factors, and the lack of statistical difference between ETo
during the pre-project period and the post-project period, consumption use will not be adjusted due to
ETo, which may cloud the data unnecessarily. Because climate and not weather patterns appear to be
drivers of consumption patterns, consumption differences due to climate are addressed in this study by
evaluating consumption by irrigation season and coastal proximity.
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The data used in this study was evaluated to ensure it met a number of requirements before it was
used. This determined a level of accuracy and precision; however, it did reduce the population size of
the test groups. The most common reason for data to be deemed unusable was because not enough
time had lapsed since the customer completed their project, meaning there was a not a full two years of
post-project consumption to use in the analysis. In the future, these sites will have a longer water use
history available and could be revisited to expand the population size and evaluate any consumption
changes for customers included in this analysis. Reanalyzing sites used in this study in the future could
be helpful in evaluating drought bounce back and how that may relate to irrigation patterns.

The difference in water savings results for commercial and residential sites is most likely related to their
inherent differences in consumption patterns, management practices, and sheer volume of
consumption, the precise reasons why the two classifications were evaluated separately for the analysis.
Both the pre-project and post-project data on the commercial side was much more variable. Because of
this, those extreme anomalies were removed from much of the commercial analysis to prevent the
overall relationships and patterns from being skewed. Residential sites were much more uniform, and
usage was more predictable and relatively consistent. A residential customer’s indoor water usage stays
relatively constant over the year, and outdoor use generally fluctuates season to season. While house
size and occupancy may vary, these are small variations in the overall pattern of consumption. A
commercial meter, however, as represented in the data, can have extremely variable ranges that can
complicate gauging exactly how much water is being saved through drip irrigation. Additionally, many
commercial sites are professionally managed and may have been watering as efficiently as possible with
spray irrigation. Despite using traditional spray heads, efficient irrigation practices during the pre-project
stage can make the savings achieved through drip irrigation less apparent.
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Evaluation Conclusion

Evaluation Conclusion

The S2D Program converted 562,682 sq. ft. of inefficiently irrigated landscape to drip irrigation,
decreasing water consumption and irrigation runoff. Overall, these projects save Orange County 54 AFY,
and will save 540 AF over the project lifetime. Converting to drip irrigation helped save the average
residential customer 85 gpd and reduced their water consumption by 24%. The average commercial
customer reduced total water use by 19% and saved an average of 473 gpd. Customers noticed they
were saving water and also improving the health of their landscape. Significant water savings occurred
for S2D participants who did not participate in the Turf Removal Program, proving the S2D Program
saves water for not only customers replacing irrigation alone, but also for those replacing their turf
grass. Without the S2D Program, approximately two thirds of participants would not have implemented
the conversion, and most are highly likely to participate in another water-savings rebate program. The
average water savings ratio is 0.121 gpd/sq. ft. for residential customers and 0.066 gpd/sq. ft. for
commercial customers. This evaluation has demonstrated the S2D Program to be effective as a means of
reducing water consumption and an easy to use and a pleasurable experience for customers who
participated.

44 |Page



Appendix A

Appendix A- Eligible Products List
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Appendix B

Appendix B- Customer Survey
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Appendix C

Appendix C - Rebate Recommendation Calculation

The recommended Incentive Rate was calculated based on the equations below:

F
Water Savings Rate X Project Life X m X CCP Rate = Incentive Rate

Where:
Water Savings Rate = Residential 0.121, Commercial 0.066
Project Life = 3,650 days (10 years)
CCP Rate = $195/AF of water saved

Residential Recommendation

0.121gpd o 1AF $195  $0.26
sqft - OGS A gongs1 gal © 1AF  sq. ft.

Commercial Recommendation

0.066gpd o 1AF $195  $0.14
sqft O WS A gonestgal © P1AF  sq. ft.
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