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EXECUTIVE SUMMARY

In 2016, the Flagstaff City Council gave staff direction to develop an innovative Water Conservation Strategic
Plan (Plan), which was funded in FY18. The Plan aims to determine the appropriate investment in conservation-
derived water savings in order to defer costly future water supply development and infrastructure. To this end,
the Plan provides an assessment of current and future water conservation actions to ensure that conservation
dollars and staff time are invested in strategies that provide the best return on investment and coverage of all
sectors of the Flagstaff customer base.

To complete the Plan, the City of Flagstaff (City) Water Conservation Program (WCP) employed Maddaus Water
Management Inc. (MWM) to meet the following overarching goals:

1. Become a national leader in water conservation in all sectors (Council goal)

2. Generate quantitative water conservation savings projections for use in Water Resources Master Plan

3. Provide conservation guidance for next water rate study

4. Ensure water conservation program expenditures result in broad community participation and return
on investment

During the strategic planning process, 11 conservation activities (referred to as “measures” in the modeling
effort) were selected from the WCP’s current actions and then were assessed for return on investment using
MWM'’s quantitative benefit-cost computational model. In addition, Water Conservation staff worked with
community stakeholders to select 11 additional conservation strategies that the program and utility could
consider for the future. These additional activities also were processed through the model. The stakeholder
engagement process was assisted by consultants from Southwest Decision Resources, who helped to recruit
participants from groups throughout the Flagstaff community.

After considering several combinations of current and future conservation activities, the WCP and MWM
compiled a selection that provided both good return on investment and coverage of all customer classes. This
new combination of water conserving actions is known as the Optimized Conservation Program. When
implemented, this new program will provide the best return on investment for conservation dollars spent; save
the City money by avoiding future water production and supply costs; and accomplish the City Council’s goal of
being a leader in water conservation. Another outcome of this planning effort that will contribute toward
demonstrating Flagstaff’s national leadership in water conservation is the alignment of this plan with the
elements of the Alliance for Water Efficiency G480 Leaderboard.?

Optimized Conservation Program — Proposed Program Overview

By combining new initiatives with existing programs as part of a comprehensive strategy for long-term savings,
the Optimized Conservation Program is expected to save approximately 690 additional acre-feet (AF) of water
over the next 20 years at an additional annual investment of $45,000. This is in addition to the 1,300 AF the
Current Conservation Program is expected to save if it continues operating as it has been. This quantification of
water savings over the next 20 years will be critical information for the Water Resources Master Plan.

The new water conservation programming includes proposed code changes, partnerships with K-12 and higher
education institutions, opportunities for research and innovation, and expanded outdoor efficiency
opportunities such as outdoor water budgeting for large irrigated areas.

1 G480 Standard and AWE Leaderboard web page: https://www.allianceforwaterefficiency.org/resources/topic/g480-
standard-and-awe-leaderboard
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All the measures that make up the Optimized Conservation Program are listed as follows and described in more
detail in Section 5.3:

¢
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Public Outreach and School Education
Innovation, Research, and Pilot Studies
Prohibit Water Waste and Practices
System Water Loss Control

Smart Meters

Water Rates (Pricing)

Outdoor Water Budgeting

Water Efficient Landscape Rebate

[ N N S N N S o o

Landscape and Rainwater Retention Code
Commercial Rebates and Consultations

School Retrofits

Residential Indoor Water Consultations

High Efficiency Fixture Giveaway w/Spray Nozzles
High Efficiency Toilet Rebate (New)

Hot Water Recirculation Code

Showerhead and Faucet WaterSense Code

The following figure presents historical and projected water demands for both the Current and Optimized
Conservation Programs, along with the demand with and without plumbing code savings. Plumbing code
elements include current local, state, and federal standards for retrofits of items such as toilets, showerheads,
faucets, and pre-rinse spray valves.

Figure ES-1. City of Flagstaff Historical and Projected Potable Water System Demands




1 PROJECT BACKGRQUND

The City of Flagstaff began earnest water conservation
efforts in 1988 with a Water Conservation Ordinance. The
Water Conservation Program was established in 2003 in
response to water deliveries exceeding safe production
capability in the summer of 2002. While conservation
regulations existed before that time, that summer was a
watershed moment. After this event, the City elected to
implement Water Availability Strategy 1: Water Awareness
at all times, which required every-other-day watering based
on the physical address.

The Program is presently managed by two full-time staff and up to four part-time staff. Current conservation
strategies include toilet, lawn, and rainwater harvesting rebates; a watering ordinance to lower peak demand
and promote efficiency; tiered water rates for residential customers; water “consultations” for commercial and
residential customers; and outreach and educational events throughout the year.

In January 2017, the Flagstaff City Council set a goal to amplify the City’s conservation efforts to become more
than just an Arizona leader. Later in 2017, the City was awarded first place in the National Mayor’s Challenge in
Water Conservation hosted by the Wyland Foundation. The City’s current goal is to continue strengthening
efforts as a national leader in water conservation in all sectors. To assist with this goal, the City hired Maddaus
Water Management to evaluate the City’s current conservation strategies, to suggest improvements for
optimizing programmatic costs and water savings, and to adjust existing or add new conservation activities.



1.1 Overview of City of Flagstaff and Its Municipal Water System

Located on the southern edge of the Colorado Plateau, Flagstaff is the regional center and county seat for
Coconino County. It is the largest city in northern Arizona with approximately 75,000 residents, 30,000 of whom
are students at Northern Arizona University. At an elevation of 7,000 feet, Flagstaff is one of the highest elevation
cities in the United States. There are on average 288 days of sunshine each year, and though the climate is semi-
arid, 23 inches of precipitation fall annually, including an average 100 inches of snowfall. Recent years have
shown some shifts in precipitation patterns. Examples include instances where more precipitation fell as rain
rather than as snow and the 2019 monsoon season which was the driest on record.? In an average year, the City
of Flagstaff’s potable water supply consists of 70% groundwater and 30% surface water.

The City has nearly 15,000 single family residential water meters, 3,400 multifamily meters, and just over 2,000
non-residential meters. In 2016, single family homes used 36% of potable water, multifamily residences used
22%, and commercial properties used 26%. Water demand per capita has decreased by 47% since 1989, making
per capita water use among the lowest in the state. Even though population has increased by 64% since 1989,
total water production has remained steady.

1.2 Modeling Future Water Conservation Scenarios

Maddaus Water Management’s Least Cost Planning Decision Support System (DSS Model) prepares long-range,
water demand and conservation water savings projections to assess the impact of water efficiency programs.
First developed in 1999 and updated continuously, the DSS Model is an end-use model that breaks down total
water production (i.e., water demand in the service area) into specific water end uses (toilets, faucets, irrigation,
etc.). This “bottom-up” approach allows for detailed criteria to be considered when estimating future demands,
such as the effects of natural fixture replacement, plumbing codes, and conservation efforts. The purpose of
using end-use data is to enable a more accurate assessment of the impact of water efficiency programs on
demand. An additional purpose is to provide a rigorous and defensible modeling approach that is necessary for
projects subject to regulatory or environmental review.

The DSS Model can use one of the following combinations of savings projection models: 1) a statistical approach
to forecast demands (e.g., an econometric model), 2) a forecasted increase in population and employment, 3)
predicted future demands, or 4) a demand projection which is input into the model from an outside source. The
DSS Model also evaluates conservation measures using benefit-cost analysis with the cost of water saved and
benefit-cost ratio as economic indicators. The quantitative analysis is performed considering both benefits and
costs from the perspective of the utility and the City’s customers. For example, the model accounts for the cost
to the customer or the utility to implement the measure as well as the benefit to the customer or the utility in
dollars and water saved. For the City of Flagstaff, the baseline potable demand without plumbing code savings
used in this project was developed using the fourth option above—demand projection input from an outside
source. The demand projection used was the demand published in the Arizona Department of Water Resources’s
(ADWR) Designation of Adequate Water Supply 2013,® which is one scenario of many published in the Annual
Report to the Water Commission.

More background information about the DSS Model can be found in Appendix A.

1.3 Purpose and Scope of Strategic Plan

This purpose of this Plan is to provide a comprehensive water conservation strategy for the City of Flagstaff for
the 2018-2040 time period. The scope of the plan included the following tasks:

6 Provide quantitative analysis of existing water conservation programming

2 Average Flagstaff monsoon season produces 8.31 inches of precipitation; the 2019 season produced only 2.08 inches.

3 https://www.flagstaff.az.gov/2263/Adequate-Water-Supply-Designation
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Identify new water conservation opportunities

6 Determine prospects for leveraging City resources through partnership funding and identify potential
challenges

6 Leverage local stakeholders for technical and community perspectives and recommendations to

Commissions and City Council

Assess various water conservation actions for their feasibility and affordability

Consider mid- to long-term water supply concerns due to population growth and climate change

6 Evaluate the City’s customer billing rates and structures for their effectiveness at promoting
conservation and against other regional and national leaders in water conservation

6 Demonstrate City of Flagstaff’'s commitment to water conservation on the state and national scale

[ N o

The Plan also incorporates the following overarching goals:

6 Long-term benefits — reinforce the positive impact of water
conservation on water supplies and infrastructure
investments.

6 Community empowerment — outline actions that can be
taken by all sectors of the community to achieve water
efficiency and provide guidance on how the City of Flagstaff
can best support all sectors in achieving these goals.

6 Social Equity — detail impacts on different communities and
groups in Flagstaff, and how the implementation will reach
and benefit all members of the Flagstaff community.

6 Community Values — inspire a conservation ethic/identity for
City staff, residents, and businesses.

1.4 Plan Development and Project Timeline

In late 2017, the City of Flagstaff issued a Request for Proposals seeking a qualified consultant to develop a
complete Water Conservation Strategic Plan. After a review and scoring by senior staff of the proposals received,
the City awarded the contract to MWM.* A Professional Services Agreement was completed by all parties on
May 3, 2018, including a draft work plan and timeline.

Between May 2018 and January 2019, the City worked closely with MWM to compile extensive historical data
on the region, the City’s service area, conservation measures, production, consumption, weather, and various
census data points. Together, these formed the foundation for the DSS Model. The City project team utilized the
template Data Collection Workbook provided by MWM to compile and verify data. This effort was assisted by
an additional outside consultant group, Montgomery & Associates, who were able to assess bulk data from the
City’s customer billing system and combine all meters associated with the same address into one customer data
point. Prior to this effort, large customers, such as medical facilities or large apartment complexes, were listed
as multiple users in the dataset due to the property having multiple service meters, which affected the accuracy
of an analysis. The project team at MWM verified and tested data against historical records to ensure measure
design logic and accuracy throughout development of the DSS Model.

MWM reviewed existing City practices and procedures to create a comprehensive list of water use conservation
measures currently in place. MWM also reviewed relevant literature and practices of other agencies to
determine potential measures that could be implemented by the City. MWM used its master potential measures
database and followed the process outlined in the American Water Works Association (AWWA) Manual M52
Water Conservation Programs — A Planning Manual (AWWA, 2017).

4 http://maddauswater.com/
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In August 2018, the City met with MWM to discuss the model, method and approach to screening measures;
how to conduct public outreach; and next steps. In September 2018, the City received the Measure Screening
Template. The City developed screening criteria including water savings potential, account saturation,
equitability, community and social acceptance, and feasibility of implementation related to cost and staff time.
Then, City staff screened 130 potential conservation measures and began the outreach process to seek
stakeholder input on the screened conservation measures.

After further review and sorting by the project team at MWM, a list of potential water use conservation
measures was developed and presented to the City Water Commission in March 2019. The City Council approved
the list of conservation measures to be modeled on April 30, 2019.

Throughout the planning process, the City and MWM conducted conference calls and online meetings, to
complete the DSS Model, which is a robust design for each of the 22 measures modeled. In the model, for each
measure the City identified staff time, fixture costs, applicable customer classes, time period of implementation,
measure life, administrative costs, end uses, end-use savings per replacement, and a target number or
percentage of accounts per program year.

Based on the approved measures, the presentation of results to the Advisory Committee and Water Commission
for review and feedback, and the completion of the DSS Model, the City-recommended Optimized Conservation
Program was presented to and approved by the City Council on December 3, 2019. At this time, the City Council
gave staff direction to proceed with finalizing the Optimized Conservation Program.

The draft and final versions of the Water Conservation Strategic Plan were developed from 2018-2020. A final
draft of the Plan was presented for public review to the City Council on XX, 2020 and final comments were
incorporated into this document.

Summary List of Milestones Completed in the Planning Process for Adoption and Implementation:

6 Prepare Draft Work Plan and review timeline

6 Identify current and potential Water Use Efficiency (WUE) measures with the Stakeholder Group and
outreach efforts

Determine full cost of current WUE measures

Conduct cost-effectiveness/benefit-cost analysis on WUE measures

Set goals and priorities

Identify strengths and weaknesses for current and potential WUE measures

Prepare draft program scenarios for City Council consideration and direction

Prepare Draft Water Conservation Strategic Plan and bring to City Council for public comment
Finalize Water Conservation Strategic Plan

Finalize Implementation Plan

Implement, monitor, and evaluate performance versus model results

o & & & & & & o o

1.5 Public Participation in the Strategic Planning Process

The City of Flagstaff Water Conservation staff, with support from the City Council, embarked on a diverse
strategy of stakeholder engagement over the course of the strategic planning process, including the screening
of conservation measures. This effort involved convening an Advisory Committee and a broader Stakeholder
Group; garnering input from the general public; and working with a local facilitation consulting group to ensure
successful public outreach. Details in the Acknowledgements outlines who participated in leading this effort and
the specifics of the public outreach efforts, such as visual aids presented and survey language used, is located in
Appendix D — Public Outreach Details.

1.5.1 Advisory Committee

The Advisory Committee was comprised of community stakeholders with a direct link to water conservation and
a technical or professional interest in the topic. Members came from the following public interest groups:
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1.5.2

Water Commission

Sustainability Commission
Commercial Landscaping Industry
Northern Arizona University
Sustainability Section

Parks and Recreation Department

o & & o o

Stakeholder Group

Planning Department

Economic Vitality Department

Northern Arizona Building Association
Hotels, Lodging, and Restaurant Industries
Institute for Tribal Environmental
Professionals

The broader Stakeholder Group included all members of the Advisory Committee (as listed above) as well as the
following groups:

o & & & o
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Input from the general public was garnered throughout the strategic

Coconino County Master Gardeners

Southside Neighborhood Association

Flagstaff Water Group

Flagstaff Commercial Brewing Industry
Coconino County Sustainable Building Program
City of Flagstaff Convention and Visitor’s Bureau

o & & O & o

Input from the General Public

planning process. Venues for this feedback were as follows:

¢

é

é
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Surveys
0 Online — City website/Strategic Plan page

0 In-person — handed out at Flagstaff Festival of Science

2019

Public events

0 Open House — Flagstaff Festival of Science 2018

0 Tabling — Flagstaff Festival of Science 2019
Neighborhood/club meetings®

0 Friends of the Rio de Flag

0 Sierra Club

0 Soroptimists

0 La Plaza Vieja Neighborhood Association

Key Outcomes from Public Outreach Effort

Terra BIRDS

Commercial Architecture Industry
Commercial Property Management Industry
Sierra Club

Willow Bend

Students from Flagstaff High School

The stakeholder engagement over the course of the process provided the following guidance and direction for
the Plan draft:

é
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Reduction of 38 conservation measures down to the final 22 measures for inclusion in the DSS Model
Insights on how to build each future measure to fit the City of Flagstaff’'s needs

Approval of the Optimized Conservation Program

General feedback on importance of Water Conservation to the City of Flagstaff’'s community
Ideas for the implementation of the Optimized Conservation Program, including opportunities and

challenges

5 Other clubs and interest groups were recruited over the course of the strategic planning process; those unable to meet
with the conservation team during the draft completion process were recruited again later to discuss content of the final
plan and implementation draft.



2 HISTORICAL AND CURRENT POTABLE WATER USE AND
CONSERVATION EFFORTS

This section presents information about the analysis of the City’s water use patterns, which was based on
collected historical water production, consumption, and water loss data. Also provided is a summary of the City’s
past and current conservation efforts.

2.1 Historical Data Collection

Thorough collection and review of historical data relevant to this effort was organized into a Data Collection
Workbook created for the City by MWM. This workbook was populated by City staff and reviewed collaboratively
with MWM. The following table presents the data topics and data items requested, gathered, and stored in the
City’s Data Collection Workbook.

Table 2-1. Data Collection Workbook Topics and Items Requested

Topic Items Requested
e Abnormal Years e (Capital Improvements
e Customer Category e Top 100 Cll Users
Descriptions e SF Water Rates
e System Input Volume M W R
Historical Data i . P © 0 ater Rates
(Production) e COM Account Closures
e Consumption and Accounts e SF Lot Sizes
e Cost of Water e Avoided Groundwater Costs
e Maximum Day Demand
Demographic e Population e Historical Weather
Data e Jobs e Unemployment
e Conservation Targets e Water Loss Questionnaire
Conservation e Historical Conservation e landscape Area Measurement
e Water System Audits e Cll Classification
e New Development Ordinances * ADWR Planning Guidance

Note: Cll = Commercial, Industrial, and Institutional; SF = single family; COM = commercial.

Using monthly production, consumption,® and account values provided by the City, MWM and the City staff
confirmed the number and types of customers within the City service area. Several follow-up data review actions
were conducted by the City staff and/or MWM as a master City database was mined for valuable information
and the unique customer categories to be tracked were identified. Data from each customer category was
analyzed separately. Monthly production data from 1999 to 2017 was reviewed. Due to the labor-intensive
process of extracting monthly use and account data by the selected customer categories, a smaller subset of
monthly consumption data (2011 to 2017) was analyzed and used to derive typical average water use per
account per day. Based on the City’s water billing system, residential water use was further broken down into
single family and multifamily categories. Historical data was segregated into indoor and outdoor water use by
customer type using monthly billing data. Average daily commercial, institutional, and manufacturing water use

6 Consumption data was pulled from Innoprise billing database and compared to numbers in each annual Report to the
Water Commission. In cases where the total consumption published in the Report to the Water Commission and the data
pulled from Innoprise differed for a particular category, an adjustment factor was applied to the Innoprise data. For
example, if the Report to the Water Commission reported 10 AF for hypothetical customer category Breweries in 2015 and
the Innoprise data showed 8 AF for Breweries in 2015, an adjustment factor of 1.25x was applied to all 2015 Breweries data.



was expressed on a gallons-per-account basis; restaurants and hotels were broken out of the commercial rate
class.

2.2 Production versus Consumption

The City’s historical monthly potable water production and consumption data is illustrated in Figure 2-1 on the
following page. In the figure, the City’s monthly water production from groundwater and surface water sources
is displayed from 1998 through 2017. Water production data was measured at the respective sources, whereas
consumption data was measured at the customer meters. Consumption data was analyzed for the years 2011
through 2017;” data prior to 2011 was not readily available for the customer categories analyzed due to a change
in City software. An average water loss of 11% non-revenue water (NRW) was estimated for 2014 through 2016
based on the difference between production and consumption.

7 The process was so labor-intensive, another consulting group (Erroll L Montgomery & Associates Inc) was brought on
board to assist in merging together all meters that belonged to a single address. Unfortunately, prior to this effort, every
meter was listed as its own account. Therefore, a large customer, such as a medical facility, would be listed as multiple
separate accounts rather than as a single user. It is also important to note that when the City switched billing software in
2016, there were a number of errors in the billing system and the importation of April 2011-April 2016 data from the old
system was performed without significant quality control.



Figure 2-1. Potable Water Production and Consumption, 2011-2017

Note: Consumption data prior to April 2011 was not readily available for the customer categories analyzed.
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2.3 Consumption by Customer Category

This section presents the City’s potable customer categories and the distribution of water use among them.
Historical monthly water use by customer category can be found in Appendix B.

The City has several types of potable water users with approximately 20,249 active connections, all of which are
metered. For the purpose of this analysis, current and projected user categories are classified as follows:

6 Single Family 6 Manufacturing

6 Multifamily 6 Higher Education
6 Commercial 6 Landscape

6 Hotels and Motels 6 Other

6 Restaurants

Figure 2-2 presents the water use profile of the various user categories’ average annual billed consumption
based on data from 2012-2017. It excludes 2016 for the Multifamily and Restaurants customer categories due
to several months of software transition issues.

Figure 2-2. Average Potable Water System Consumption by User Category, 2012-2017

Landscape, 3.6% Other, 1.2%
Higher Education,
7.9%

Manufacturing, 4.2%

Restaurants, 2.7% \

Hotels and Motels,
8.5%

Multifamily, 19.5%

Commercial. 16.0% Single Family, 36.4%
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The same dataset from 2012-2017 was also analyzed to approximate the percentages of potable water used
indoors and outdoors. According to the analysis provided for this Plan, approximately 76% of the City’s potable
water is used indoors. Figure 2-3 shows the breakdown of indoor and outdoor water consumption, based on the
assumption that indoor use is approximately equal to winter consumption. While there may be a small amount
of landscape watering in the winter or leakage from irrigation systems, it is assumed that this is less than 5-10%
of winter water use.



Figure 2-3. Average Potable Water System Indoor versus Outdoor Overall Water Use, 2012-2017

Outdoor, 24.1%

Indoor, 75.9%

2.4 Historic and Current Conservation Program

In 1988, the City of Flagstaff passed a Water Conservation Ordinance that established every-other-day irrigation
requirements by physical address and defined four Water Conservation Strategy levels (later reduced to three
in 2003) (Flagstaff City Code: 7-03-001-0014). Since the Water Conservation Program was established in 2003, it
has provided a variety of rebates, including high efficiency washing machines, high efficiency toilets and urinals,
rainwater catchment installations, and lawn conversions. In addition, the program has provided general water
conservation outreach and free efficient fixtures, including showerheads, aerators, and pre-rinse spray valves.
In 2011, the City also passed an amendment to the International Plumbing Code to require a maximum 1.3
gallons per flush for newly installed toilets (Ordinance 2011-12, July 19, 2011). This was followed by a 2013
amendment that required public facilities to install urinals with a maximum 1 pint flush (Ordinance 2013-19,
August 26, 2013).2

As of 2019, the Water Conservation Program provides the following:
6 Public Education and Outreach

0 Water Conservation staff conduct general outreach such as time spent on tabling, talks for
schools and community groups, the annual Arizona Water Awareness Month and Wyland
Foundation National Mayor’s Challenge for Water Conservation efforts, and the annual
partnership with Arizona Project Water Education Today (WET).°

é Water Conservation Ordinance Enforcement

0 Staff drive or bike around town in the summer months to ensure that residents are abiding by
the every-other-day watering code. Enforcement strategy includes an initial conversation with
the resident to remind them of the code (and provide them with materials such as a magnet
with the watering schedule and a hose nozzle) then escalates to a warning followed by a fine.

8 All City of Flagstaff codes are published online: https://www.codepublishing.com/AZ/Flagstaff/

9 https://www.projectwet.org/



https://www.codepublishing.com/AZ/Flagstaff/
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6 Water Efficient Landscape Conversions

O Residents receive $0.25 per square foot of lawn that is replaced with low water plants.
Applicants must provide a site plan of new plants, plants must cover approximately 50% of
replaced space, and no more than 20% of the retrofitted area can be covered with rock.

6 Rainwater Container Program

0 Staff receive barrels from Joy Cone (local
ice cream cone manufacturer) and retrofit
them into 55 gallon rain barrels. The
barrels are then provided to residents who
have attended a rain barrel workshop.
Occasionally, 270 gallon containers are
available from the water treatment plant
for this purpose as well. Finally, if a
resident installs an active rainwater
capture feature with a capacity of more
than 1,000 gallons, that resident is eligible
for a $100 rebate.

6 Commercial Programming

0 Staff audit commercial businesses to assess fixture efficiency across an entire property. Then,
these businesses are eligible to apply for rebates or to enroll in the Water Wise Business
program.

é Residential Consultations

0 Staff audit residential homes to assess fixture efficiency. High efficiency showerheads and
aerators are provided to any resident who wants them.

6 High Efficiency Fixtures

0 High efficiency showerheads, aerators, and pre-rinse spray valves are provided to the public at
no charge.

6 High Efficiency Toilet Rebates

0 Residents can receive $50 for converting their pre-2009 toilet to a 1.3 gallons per flush (gpf)
toilet. They can receive an additional $50 if the new toilet has a flush volume lower than 1.3 gpf.



3 BASELINE WATER DEMANDS

The Plan water and cost saving calculations are based on projected potable water demands for the City of
Flagstaff. This forecast is based on the Arizona Office of Economic Opportunity’s 2017 population estimate of
72,961, the City’s growth rate of 2.2% over the decade (2000-2010), and a per capita water use estimate of 104
gallons per capita per day (GPCD). The 104 GPCD rate is the City’s calculated 5-year average per capita water use
across all uses. The baseline demand also includes the estimated 5-year average NRW of 11%. The assumptions
that have the most substantial effect on future demands are estimated real water losses and residential and
commercial use projections, including water fixture use. This includes estimates of average water use and
longevity for fixtures and appliances. Additionally, local, state, and national plumbing codes and appliance
standards for toilets, urinals, showers, and clothes washers are modeled by customer category. This yields two
potable demand forecasts: one with plumbing code savings and one without plumbing code savings. The
demand projection with plumbing code savings assumes that Water Services takes no further water conserving
actions, but does benefit from local, state, and federal codes that limit water consumption across fixtures and
devices. Since the plumbing code requires purchase of more efficient water fixtures, it is estimated that the
City’s customers will save 0.40% of their total demand each year as they replace older fixtures with new, more
efficient ones.

Figure 3-1. Potable Water System Demand Projection to 2040
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A more detailed summary of key assumptions used in the City’s Potable DSS Model can be found in Appendix A
— DSS Model Overview and Assumptions.



4 WATER CONSERVATION IN RESOURCE PLANNING

Water Conservation is regarded as equal to other water supply options in the City of Flagstaff’'s water resource
planning efforts. As an example, beginning in the mid 1990s, the City started transitioning 2,000 AF of potable
water a year (1/5 of total annual demand) to reclaimed water. When the City conducts supply and demand
forecasting analyses, the estimated water made available through conservation is a part of the supply portfolio.
This is evident in the Water Resources Chapter of the City’s 2011 Utilities Integrated Master Plan (City of
Flagstaff, 2011) and will be included again as a supply in the 2020-2021 update.

4.1 Water Conservation as a Source of Supply

One way the City evaluates conservation as a supply is by comparing water supply needs against different per
capita water use scenarios. Figure 4-1 illustrates the City’s current water supply strategy. For example, ADWR
issued the City a Designation of Adequate Water Supply in 2013. The Designation identified 9,913 AFY (acre-feet
per year) of local groundwater (Lake Mary, Woody Mountain and local well fields), 3,585 AFY from Upper Lake
Mary, 16,500 AFY from Red Gap Ranch, and 2,212 AFY of reclaimed water as available supplies to meet 100 years
of projected water demand. While ADWR does not include scenario planning in the Designation, water demand
is based upon a historical population growth projection of 1.44% annually. The City incorporates a gallon-per-
capita reduction due to conservation against this growth projection to plan for water supplies accordingly. The
updated Water Resources Master Plan will be the first to base future supply needs on a robust analysis of water
conservation in the community.

Figure 4-1. Future Water Supply and Demand Forecast, 2020-2050



4.2 Recommendation for Further Study of Flagstaff Water Rates

Water Rate Studies are often performed every two to five years. The City last completed a Water, Sewer and
Stormwater Rate Study in 2015. Periodic rate studies ensure that revenue can keep pace with utility costs. If
rates are not increased for years at a time, utilities often have to implement large increases to “catch-up” to
actual expenses. These large increases are politically challenging, making it best practice to implement small
yearly increases rather than no adjustments for several years followed by a large increase.

Looking ahead to the City’s next rate study (scheduled to occur in FY21), following the completion of this Water
Conservation Strategic Plan, the City should explore rate pricing objectives that include conservation,
affordability, equity, simplicity, and revenue stability. Both the future estimates for conserved water and
stakeholder feedback on pricing objectives should be used to inform rate structure design. Two requests were
made by stakeholders during the strategic planning process for consideration in the City’s next rate study:

1. Higher rates on water used outdoors (e.g., landscape meters, sewer usage estimates)
2. Tiered rates for customer classes outside single family residential

It is important to note that other utilities have found the implementation of tiered rates for non-residential
classes challenging due to the non-homogenous needs of non-residential customers. The City should explore
these topics with stakeholders to ensure that a future rate design fits the community’s desires. Given that the
City’s leadership and stakeholders have committed to conservation as a critically important future water supply,
the next rate study should evaluate pricing models that encourage conservation while keeping in mind social
equity.



9 CONSERVATION MEASURE EVALUATION

An important step in updating the City’s water conservation program included identification of new measures
(or water conserving actions) that could be appropriate for the City of Flagstaff to consider.

5.1 Initial Screening of Conservation Measures

A thorough screening process was necessary to achieve a short enough list of measures for evaluation in the DSS
Model. The initial review of the list of 130 measures was conducted by Water Resources and Conservation
Section staff using the following qualitative criteria:

6 Water Savings Potential — emphasis on measure’s ability to reduce water use and current level of

saturation
0 Higher savings =5 (e.g., high end use water savings, low saturation), lower savings =0 (e.g.,
low end use savings, or very saturated)

6 Quantifiable — can verify and quantify water savings for dollars spent

0 Emphasis on measures where water savings can be accurately predicted

é Cost/Benefit — can verify and quantify avoided cost of water savings for dollars spent on the

conservation program
0 Highly quantifiable/cost-effective = 5 (e.g., substantial evidence exists to demonstrate reliable,
accurate conservation savings), measure savings not quantifiable/high cost-to-savings ratio=0

é Longevity of Measure — emphasis on savings lifetime/reliability

0 Permanent =5 (e.g., codes and technological changes ensure future reliable savings); short,
temporary savings/behavioral change =0

6 Community Preference — emphasis on willingness to participate, out of pocket expenses,
equity/perceived fairness, aesthetics

0 High expected participation = 5, low expected acceptance/reject mandatory participation =0

é Feasibility — emphasis on ability to achieve objectives/staff time/financial ability

0 Fully within City capacity/legally possible = 5, fatally flawed = 0 (e.g., insurmountable obstacle
to implementation, not in City’s control)

6 Additional Benefits — emphasis on achieving additional goals including reduction in energy/greenhouse
gas emissions and/or reduction in peak season use, providing valuable customer service, or other non-
quantifiable benefits (e.g., behavioral change, public awareness)

0 Contributes to City’s goals/programs (e.g., Climate Action Plan, Low Impact Development,
Water Quality) and/or multiple benefits = 2, singular or very limited benefits = 0

This process allowed staff to narrow down the list to 38 potential measures (including those in the Current
Conservation Program) for further input. The second round of measure screening, which was provided by the
Advisory Committee, Stakeholder Group and general public input, is detailed in the following section.

5.2 Advisory Committee, Stakeholder Group, and General Public Screening of
Conservation Measures

After the City of Flagstaff Water Resources Section staff reduced the measures down to a list of 38, the Advisory
Committee, the Stakeholder Group, and members of the general public provided input on which measures were
the highest priority to the City of Flagstaff’s community. This input was gathered through public surveys and
community meetings. Community members were asked to review the list of measures and to indicate their
preferences. The end result of these efforts was the reduction of the measure list from 38 to 22. Much of this
work was facilitated by the team at Southwest Decision Resources, a local consulting group with expertise in
facilitating public input for strategic planning processes. Full details on the public outreach efforts, such as visual
aids and survey language, are located in Appendix D — Public Outreach Details.



5.3 Conservation Measures Analyzed

The following is a list of the 22 conservation measures analyzed in the DSS Model, along with brief descriptions
of each:

Current Measures

é Public outreach and school education

0 General public outreach, including
tabling, social media, public
presentations

Prohibit water waste and practices

0 Enforcement of the Water

Conservation Ordinance
Tiered water rates

0 Water gets more expensive as
usage increases for single-family
residential meters

Water efficient landscape rebate

0 Customers receive a rebate for
converting from lawn to low water
landscaping

System water loss control

0 Check system for leaks, verify

meter accuracy, theft prevention
Rainwater container program

O Barrels and totes provided for free,
rebate provided for large
installations

Commercial rebates and consultations

0 Commercial properties surveyed
for efficiency, rebates available for
efficiency upgrades

Residential indoor water consultations

0 Residential properties surveyed for

efficiency
High efficiency fixture giveaways

0 High efficiency showerheads,
aerators, and pre-rinse spray
valves provided for free

Hot water recirculation code

O Hot water recirculation required in

new construction as of 2020
High efficiency toilet rebate (current)

0 Toilet conversion rebates, higher

rebates for older toilets

Potential Future Measures

Innovation research and pilot studies
0 Pilot project to explore innovative
technologies or practices for
conservation
SmartMeters
0 Implementation of SmartMeters
across the system and utilization of
the data collected for efficiency
Outdoor water budgeting
0 Outdoor water budgeting software
for high volume irrigators
Landscape and rainwater retention code
0 Improvement of landscape code
and plant list for conservation
outcomes
WaterSense showerhead and faucet code
0 Amend plumbing code to require
WaterSense certification in new
developments
School retrofits
0 Partner with K-12 and higher
education institutions to improve
water use efficiency
Government building retrofits
0 Retrofits of City owned properties
to improve water efficiency
Hot water recirculation retrofits
0 Provide rebates for existing
buildings to add hot water
recirculation systems
Low income leak assistance
0 Provide financial assistance for low
income customers to address leaks
Submetering
0 Submeter apartments and/or
individual businesses in strip malls
High efficiency toilet rebate (new)
0 Only rebate toilets than exceed the
plumbing code standards



5.4 Comparison of Individual Conservation Measures

Presented here are the potential water saved and financial investment required for each conservation measure.
Cost and benefit categories in this section are defined as follows:

6 Utility Costs — those costs that the City as a water utility will incur to operate the measure, including
administrative costs.

6 Utility Benefits — the avoided cost of producing water at a uniquely identified rate for potable and
reclaimed water. Information about these values can be found in the Avoided Cost discussion
presented in Appendix A, Section A.5.5 Assumptions about Avoided Costs.

Table 5-1 presents a comparison of the different measures and their cost of water saved. The column headings
in the table are defined as follows:

é Present Value (PV) of Utility Costs and Benefits ($) — the present value of the 22-year time stream of annual
costs or benefits, discounted to the base year. The measures start in the years as specified for each
measure shown in Appendix E. Utility costs include administrative costs and staff labor.

6 Utility Benefit to Cost Ratio — this is the PV of Utility Costs divided by PV of Utility Benefits over 22 years.

Cumulative Water Savings 2018-2040 (AF) — water saved in acre-feet over the analysis period.

[ ¢

6 Water Savings in 2040 (AFY) — water saved in acre-feet per year. The year 2040 is the selected endpoint of
this planning effort.

6 Cost of Savings per Volume of Water Saved ($/AF) — this is the PV of Utility Costs over 22 years divided by
the 22-year water savings. The analysis period is 2018-2040. This value is compared to the utility’s avoided
cost of water as one indicator of the cost effectiveness of conservation efforts. It should be noted that this
value somewhat minimizes the cost of savings because program costs are discounted to present value, but
water benefits are not.

MWM conducted an economic evaluation of each water conservation measure using the DSS Model. Financial
savings from reduced water demand was quantified annually and based on avoided costs provided by the City
for both potable and reclaimed water sources. While each measure was analyzed independently, it is important
to note that very few measures operate independently in the real world.X® For example, Advanced Metering
Infrastructure-based (AMl-based) irrigation and notification may lead to an outdoor survey or low water
landscape retrofit. Higher efficiency indoor fixtures go hand-in-hand with indoor surveys and public education.
It should also be noted that the water savings from Public Education are not double counted with other
conservation measures. As a result, the costs appear significantly higher for Public Education than for other
measures due to the minimal water savings estimated for the cost investment. However, other measures
certainly would be less effective or possibly infeasible without an active Public Education program. Without
Public Education, customers would be unaware of other conservation measures and participation would likely
plummet.

10 Calculations are performed as if the measures were to be implemented on a stand-alone basis (i.e., without interaction
or overlap from other measures that might address the same end use or uses). Savings from measures which address the
same end use(s) are not additive; the model uses impact factors to avoid double counting when estimating the water savings
from programs of measures. This is why a measure like Public Education may show a distorted cost in comparison to water
saved. Most, if not all, measures rely on public awareness. However, it is important to note that water savings are more
directly attributable to an “active” measure, like a toilet rebate, than a less “active” measure like public
education/awareness that simply informs the community of active measures. Since interaction between measures has not
been accounted for in this section, it is not appropriate to present totals at this point. However, the values presented do
offer a close approximation of the cost effectiveness of each measure.



Additional information about the water reduction methodology, perspectives on benefits and costs, and
assumptions about avoided costs, present value parameters, and measure costs and savings can be found in
Appendix A — DSS Model Overview and Assumptions.

Table 5-1. Potable Water Conservation Measures — Estimated Water Savings and Financial Costs

Present Present Water Cumulative Water Cost of
Value of Value of Utility Water Savings Savings  Savings per

Mieasure Water Utility Water Utility Benefitto ~ 2018-2040  in2040  Unit Volume

Benefits? Costs! Cost Ratio (AF)? (AFY)? (S/AF)3

Public Outreach

and School $695,000 $1,997,000 0.3 1,140 60 $1,750
Education
Innovation
Research and $92,000 $65,000 1.4 170 10 $390
Pilot Studies
Prohibit Water
Waste and $106,000 $129,000 0.8 210 10 $630
Practices
System Water
Loss Control $2,996,000 $1,219,000 2.5 6,210 400 $200
SmartMeters $1,793,000 $1,151,000 1.6 3,200 200 $360
W R

ater Rates $410,000 $367,000 1.1 7,130 630 $50
(Pricing)
Outdoor Water

2 1.2 7 7

Budgeting $352,000 $303,000 80 0 $390
Water Efficient
Landscape $17,000 $224,000 0.1 40 3 $6,060
Rebate
Rainwater
Container $129,000 $296,000 0.4 270 20 $1,080
Rebate

Landscape and
Rainwater $956,000 $147,000 6.5 2,130 210 S70
Retention Code

Commercial

Rebates and $800,000 $926,000 0.9 1,480 130 $630
Consultations

School Retrofits $318,000 $347,000 0.9 620 60 $560
Government

Building $26,000 $141,000 0.2 50 4 $2,850

Retrofits




Present Present Water Cumulative Water Cost of

Measure Value of Value of Utility Water Savings Savings  Savings per
Water Utility Water Utility  Benefit to 2018-2040 in 2040  Unit Volume

Benefits! Costs? Cost Ratio (AF)? (AFY)? (S/AF)?
Residential
Indoor Water $61,000 $33,000 1.8 100 10 $330
Consultations
High Efficiency
Fixture

24 11 4. 1

Giveaway w/ $524,000 $118,000 5 930 60 $130
Spray Nozzles
High Efficiency
Toilet Rebate $28,000 $29,000 1.0 40 2 $690
(Current)
High Efficiency
Toilet Rebate $230,000 $118,000 2.0 420 40 $280
(New)
Hot Water
Recirculation $893,000 $7,000 126.9 1,620 150 S4
Code
Hot Water
Recirculation $17,000 $102,000 0.2 30 3 $3,240
Retrofits
Showerhead
and Faucet
WaterSense $1,334,000 $197,000 6.8 2,430 230 S80
Code
Leak Assistance $23,000 $135,000 0.2 40 3 $3,280
Submetering $22,000 $169,000 0.1 40 3 $4,260

1value is in current dollars of the total avoided costs (benefits) over the model analysis period of 22 years. Values are
rounded to the nearest $1,000.

2Values are rounded to the nearest 10 AF.

3 Values are rounded to the nearest $10/AF except the Hot Water Recirculation Code measure.



Figure 5-1 presents in graphical format the benefit-cost ratio of each Potable Water DSS Model conservation
measure.

Figure 5-1. Comparison of Potable Water Conservation Measure Analysis Utility Benefit-Cost Ratios
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6 CONSERVATION PROGRAM EVALUATION

After the conservation measures were evaluated for water savings and financial costs, they were placed together
in various configurations, or programs. The programs were designed to illustrate the total costs and savings for
the current water conservation program and for a future or “optimized” conservation program that had an
improved benefit-cost ratio.

6.1 Selection of Conservation Measures for the Optimized Conservation Program

The following key items were taken into consideration during measure selection for the Optimized Conservation
Program:

6 Existing conservation measures

6 Conservation measures recommended by AWWA, AWE, the United States Bureau of Reclamation
(USBR), and others

New and innovative measures

Measure equitability among customer categories

Customer demographics

Alignment with the voluntary AWWA G480-13 Water Conservation Program Operation and
Management Standard (AWWA, 2013)

é Coordination with AWE G-480 leaderboard review process for national recognition®!

o & o o

Using the data gathered, MWM created a list of all potential program concepts that were appropriate for the
City’s service area to meet future regulatory and conservation compliance mandates. The list included existing
program elements and traditional conservation measures as well as concepts that had not been implemented
or considered by the City yet. Factors for determining which measure should be in each program included
budgeting, feasibility to implement the program, and the time at which each measure would need to be
introduced to promote conservation efforts. Programs also needed to address water conservation across all
relevant customer categories. The results of the program analysis were reviewed, at which point the City
adjusted the program contents to determine which measures would be in either of the two conservation
program scenarios. MWM then compiled descriptions and parameters of the programs.

These program scenarios were not intended to be rigid but rather dynamic and used to demonstrate the range
in savings that could be generated if selected measures were run at the same time. When programs were
analyzed, any overlap in water savings (and benefits) from individual measures was considered to provide a total
combined water savings (and benefits).

Both of the modeled conservation programs are described below:!2

é Current Conservation Program — Current conservation program with no changes (except to comply
with 2018 International Building Code (IBC) code requiring hot water recirculation on all new

development); includes 11 measures.

6 Optimized Conservation Program — In addition to continuing most existing measures, this program
includes measures that will be required by law, are more customer-centric, and are more innovative.
For example, this program supports innovation research and pilot studies as well as incentivizing ultra-

11 G480 Standard and AWE Leaderboard web page: https://www.allianceforwaterefficiency.org/resources/topic/g480-
standard-and-awe-leaderboard

12 An additional program scenario was analyzed that included all measures modeled in this effort for a total of 22 measures.
This program scenario is not included in this Plan.
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high efficiency toilets; includes 16 total measures. It is intended this is optimized program is reviewed
annually for new innovative measures and technologies, whereas the City’s program moves forward as
a dynamic scenario that will evolve over time.

The following table presents the City’s potable water system conservation measure program scenarios,
indicating which measures were selected and modeled within each program.

Table 6-1. Selected Conservation Program Measures

Current Optimized
Measures Conservation Conservation
Program Program

Public Outreach and School Education X X
Innovation Research and Pilot Studies

Prohibit Water Waste and Practices X
System Water Loss Control X

Water Rates (Pricing) X

Outdoor Water Budgeting
Water Efficient Landscape Rebate X

X X X X X X X

e conanarrame [
commarttabmes o conataons [

Residential Indoor Water Consultations X

X X X X X

High Efficiency Fixture Giveaway w/Spray Nozzles X

High Efficiency Toilet Rebate (Current) X
High Efficiency Toilet Rebate (New)

Hot Water Recirculation Code X X

Showerhead and Faucet WaterSense Code X

6.2 Results of Potable Water System Conservation Program Evaluation

>

Figure 6-1 presents historical and projected water demand in AFY given multiple demand and conservation
scenarios as well as the estimated annual savings in acre-feet per year. Plumbing code elements include current
local, state, and federal plumbing code standards for retrofits of items such as toilets, showerheads, faucets,
and pre-rinse spray valves. Additional details are presented in Appendix C in five-year increments for plumbing
codes only with no active conservation activity and for plumbing codes with the various conservation programs.
Also presented in Appendix C are City and customer benefit-cost ratios for each program as well as the present
value of water savings and utility costs.




Figure 6-1. City Historical and Projected Potable Demand (AFY)

Figure 6-2 illustrates how marginal returns change as more money is invested to achieve water savings in AFY in
2040. A cost-effectiveness curve displays the results of the present value of each program’s costs versus the
cumulative water savings at the end of the planning period. This curve is helpful in determining how far to push
the “conservation envelope” as the point of diminishing economic returns is evident. As the figure shows, the
costs increase as the water savings increase from the Current Conservation Program to the Optimized
Conservation Program, which corresponds to increasing the budget, staffing, and participation in the
conservation programs.



Figure 6-2. Present Value of Potable Water System Utility Costs versus Water Saved in 2040
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The following table shows the potable water system demands for the City. Demand is shown in acre-feet in five-
year increments over the 20-year modeling period (years 2020-2040). Both the table and the figure include
historical demand and demand with and without plumbing code in five-year increments.

Table 6-2. City of Flagstaff Potable Water System Demands for Years 2020-2040, Acre-feet?

2020 2025 2030 2035 2040
Baseline Demands? 9,070 10,120 11,280 12,580 14,020
Plumbing Code Savings 100 370 650 960 1,300
Demands with Plumbing Code Savings 8,980 9,750 10,620 11,610 12,720
Conservation Current Conservation Program 230 590 330 1,100 1330

Savings

Demands with Plumbing Code and Current

. . 8,750 9,160 9,750 10,510 11,390
Conservation Program Savings

Optimized Conservation Program Savings 270 840 1,330 1,670 2,020

Demands with Plumbing Code and Optimized

. . 8,710 8,910 9,290 9,940 10,700
Conservation Program Savings

=z
= S
: (0]

w

Baseline potable demand forecast provided by City staff and based on (a) Office of Economic Opportunity Arizona
Data 2017 population (72,961) and the City’s higher growth rate of 2.2% over the decade 2000-2010 versus the
historical growth rate of 1.35%; and (b) this population projection applied to a per capita water use estimate of 104
gallons per capita per day. The 104 GPCD rate is based on the City’s calculated 5-year average per capita water use.
Furthermore, baseline demand includes an estimated 5-year average NRW of 11%.

2. Values are rounded to the nearest 10 AF.



6.3 Selected Program

The City selected the Optimized Conservation Program as the most beneficial and comprehensive option. The
Optimized Conservation Program provides a full range of measures, builds goodwill with institutional partners,
and provides benefits for all City customer categories.

Figure 6-1, earlier in this section, illustrates year 2040 conservation program estimated water savings by
implementing the Optimized Conservation Program. This program includes measures that are customer-centric
and innovative. For example, this program supports innovation research and pilot studies as well as incentivizing
partnerships with K-12 schools and higher education institutions.

6.4 Estimated Budget and Staffing Needs

To achieve the programmatic changes in the Optimized Conservation Program, staff moved funds away from
some programs (e.g., rainwater harvesting) and asked the City Council for $45,000 in additional annual funding.
Of this additional funding, $30,000 was required for direct costs and $15,000 was required for personnel. The
total budget for staff time and expenses (e.g., materials, rebates, giveaways, etc.) was developed for each
measure by evaluating the level of activity by year. Individual measure costs (including utility, administrative,
and customer costs) can be found in the measure input sheets in Appendix E — Individual Conservation Measure
Design Inputs and Results.

As part of this planning effort, consideration has been given to program staffing levels. Addressing the initiatives
needed to reduce water demand is applicable across many departments for the City’s staff and will require a
coordinated effort. This includes staff time from different areas of the operation, such as the Distribution Section
of Water Services, who contribute significantly to water loss control. It should be noted that, dependent upon
position, Water Conservation staff may not spend 100% of their time implementing conservation measures.
Administrative tasks such as timesheets, professional development, and broader organizational committees also
utilize personnel time without contributing to total water savings.




7 CONSERVATION POTENTIAL FOR RECLAIMED WATER

As technology and water supply issues advance, more water utilities are expanding their conceptual water
systems to embrace the One Water for America Policy Framework.!® This approach considers the value of water
holistically independent of its quality, whether it be potable water, stormwater, wastewater, or reclaimed water.
With this lens, the City of Flagstaff team and Maddaus Water Management built a separate model to consider
water conservation potential for reclaimed water uses. This tool will be an important component in making
decisions about reclaimed water in the coming years, especially as options to treat this water to a higher degree
are considered.

7.1 Reclaimed Water System

The City of Flagstaff expanded to a city-wide reclaimed water system in 1996. In 2019, reclaimed water
comprised approximately 18% of total water demand. At this time, uses are almost entirely outdoors, including
irrigation at municipal parks, athletic fields, golf courses, snowmaking, and municipal beautification efforts such
as medians and curbside landscaping. Smaller users include car washes, construction/dust abatement, and single
family residences. In the past, there had been significant indoor use from a paper manufacturer, but it has since
closed.

The addition of reclaimed water to the City’s water portfolio has provided an excellent reduction in potable
demand. Expansion of the system is one option for future consideration that will be explored in the Reclaimed
Water Master Plan, which will begin in 2020.

Figure 7-1 Reclaimed Water System Map

13 http://uswateralliance.org/one-water
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7.2 Total Water Balance — Reclaimed and Potable

The following figure presents how much of the City’s total water consumption on average was potable water
versus reclaimed water, over the period 2012-2017.

Figure 7-2 Potable and Reclaimed Water Production, 2012-2017

Reclaimed, 18.2%

Potable, 81.8%

7.3 Reclaimed Measures for Future Consideration

Five of the water conservation measures considered for this Plan could be applied to reclaimed water in the
future:

6 System water loss control
0 Regular checks for leaks in the reclaimed system; verification of meter accuracy for both
production and consumption; theft mitigation efforts such as locking hydrants
6 Outdoor water budgeting
0 Outdoor water budgeting efforts for large irrigated sites such as athletic fields and public parks
6 Water efficient landscape rebate
0 Conversion of lawn to low water landscaping for locations currently utilizing reclaimed water
6 Prohibit water waste and practices
0 Extension of the every-other-day watering schedule to reclaimed sites and enforcement of the
rules therein
é Innovation research and pilot studies
0 Experimental projects to improve reclaimed efficiency, such as GPS units at golf courses to
evaluate which sections of the course are not visited and naturalizing those areas

These measures will be explored as the City‘s water conservation strategy evolves and as the Water Resources
Master Plan and Reclaimed Water Master Plan progress.



8 IMPLEMENTATION AND CONCLUSION

This section provides suggestions for the implementation of this Plan, including an estimated implementation
schedule, tracking and monitoring ideas, and potential partnerships with stakeholders.
8.1 Proposed Measure Implementation Schedule of Selected Program

The following figure presents the proposed implementation schedule for all 16 ongoing, planned, potential and
analyzed conservation measures in the Optimized Conservation Program.*

Figure 8-1. Optimized Conservation Program Measure Implementation Schedule

Measure
Public Outreach and School Education
Innovation Research and Pilot Studies
Prohibit Water Waste and Practices
System Water Loss Control
SmartMeters
Water Rates (Pricing)
Outdoor Water Budgeting
Water Efficient Landscape Rebate
Landscape and Rainwater Retention Code
Commercial Rebates and Checkups
School Retrofits
Residential Indoor Water Checkup
High Efficiency Fixture Giveaway w/ Spray Nozzles
High Efficiency Toilet Rebate (New)
Hot Water Recirculation Code
Showerhead and Faucet WaterSense Code

8.2 Implementation Tracking and Monitoring Progress

It is recommended that the City continue to monitor progress and track the level of participation and
effectiveness for all measures in the conservation program. An expanded tracking database in an Excel
spreadsheet could store monthly data collected by the City from each conservation measure. The tracking
database could be designed to easily filter data for reporting purposes and be updated monthly to reflect
program participation.

The tracking database could incorporate the following data which is already tracked for indoor and outdoor
surveys and rebates:

6 Customer information — name, address, account number, type of business (e.g., Cll customers)

6 Water Use Efficiency measure or device — type (including make and model), quantity, unit water
savings, life expectancy

6 Cost information — rebate amount

6 Other documentation or data as appropriate (e.g., survey reports)

Each year a progress update should be used to analyze the momentum being made meeting the Plan’s targets.
It is imperative to track activities, as well as water demand, to understand the level of progress being made in
meeting overall goals.

14 This may need to be reviewed and adjusted over time as economic conditions change and as state and federal plumbing
codes evolve.



Plan participation by the general public may be evaluated by tracking the following:

o & & & & & & & O & & o o o o o

Number of hits on the public information campaign website

Number of visits and level of interaction with customer portal

Number of water bills with campaign messaging

Number of customers reached by water bills with campaign messaging

Quantity and cost of electronic messaging

Quantity and cost of radio and television advertising

Number of impressions generated by radio and television advertising

Tracking the path taken to get to the City website

Formulate specific URLs by campaign to determine reach, number of users using that URL
Number of teachers implementing lesson plans about water and water conservation
Number and age range of students reached through teacher lesson plans

Number of contests held to promote water efficiency and number of participants
Number, cost, and attendance of workshops

Number and installation costs of demonstration gardens as well as cost of maintenance
Number of citizen visits or tours of demonstration garden

Customer surveys indicating satisfaction and/or dissatisfaction with the program

Program participation by individual accounts may be evaluated by tracking the following:

é
é

Number of occupants in the home or business

Number and types of rebates or other incentives issued, including water saving details for rebates
such as efficiency level of sprinkler nozzles installed through incentive program

Water use before and after documented fixture replacement or other implementation, including
behavioral changes from surveys or efficiency of other equipment on-site

To track the success of the City’s conservation program, overall water use will be reviewed by customer category
sector (single family, multifamily, commercial, etc.) to assess the 13-month moving average extending the
information presented in Appendix B. In addition, the City staff will maintain a database of water use records for
conservation measure participation with the intention to measure water savings. Water use will be recorded
before and after a conservation measure’s initiation for participating accounts. In some instances, to the extent
feasible, evaluation may be done on an individual site basis. In addition, data may be normalized to account for
unusual events that will affect water use, such as the following:

é

o & & & o o

Abnormal weather

Recessions and recovery

Water price increases

Changes in plumbing and appliance code regulations
Different visitation trends for rental properties
Changes in home ownership

Changes in occupancy or uses of the facility

To address the above factors, 5 to 10 years of monthly pre-program initiation water use data and 2 to 3 years of
post-program initiation water use data should be gathered and statistically evaluated by qualified professionals.



8.3 Potential Stakeholder Group Participation

The City has expressed interest in optimizing existing partnerships and creating new partnerships with other
public agencies, neighboring water utilities, and regional stakeholder groups that could provide cost-sharing or
in-kind program support for the Plan, such as maximizing outreach, customer awareness, and participation. The
City also will continue to actively pursue applications for state and federal grants as well as partnering
opportunities. The following list contains suggested actions for the City related to stakeholder engagement:

¢
¢

¢

8.4

Look for new or expanded partnerships with local irrigation equipment contractors.

Strengthen relationships with landscape professional associations and non-profits (e.g., Master
Gardeners, etc.) to gain more word-of-mouth exposure to the community that is installing or re-
landscaping properties. This will help capture the maximum water savings from the point of initial
installation.

Market conservation opportunities through accredited program membership lists as a low-cost means
to spread the word to other professionals in the water industry (e.g., Green Plumbers, WaterSense
Partners, Irrigation Association Certified Professionals, etc.).

Form additional partnerships and continue to apply for grants where appropriate.

Implementation Recommendations

Recommendations to assist with implementation include the following:

¢

Prioritize measures for implementation, with the highest priority for implementation given to those
measures that contribute the most to meeting water savings targets and/or can be implemented with
relative ease. To launch implementation of the OCP, the City may consider asking key questions to
determine measures, budget, and schedule for the Plan, such as:
0 What level of support will be required from conservation staff to run the selected measures?
0 What other support is needed (e.g., outsourced support or other sources of funding) to run
these measures?
0 Which measures contribute the most to meeting per capita use targets and are relatively easy
to operate with limited staff?
0 Which measrues should be launched initially as pilots?
Develop analytical tools to track water use by customer class and overall per capita water use,

adjusted for weather and external factors.

Set up a database to store and manage measure participation, cost, and other data to gauge successes
and determine areas that need improvement or added attention.

Plan staffing appropriately so that customer participation is successful. Both the Plan and state
mandates are largely driven by voluntary customer changes in equipment and behaviors that need to
be permanent (despite drought conditions).

Seek testimonials of success to help with outreach materials and presentations to garner more
customer participation.

Track upcoming state regulations regarding residential, Cll, landscape, and water loss management.
Consider soliciting and tracking community input and feedback through an online or phone survey or
at outreach and education events.

Consider working with the 100 largest water using customers to seek to maximize water use
efficiency.

Outsource, as needed, to gain enough staff support to administer the expanded program.

Seek additional new funding sources, such as U.S. Bureau of Reclamation funds to support Plan
budget needs. The existing budgets may be used as a cost-share to leverage into funding more
activities, especially the less cost-effective measures.



Tasks that should be perfomed on an annual basis include:
6 Develop an annual work plan for each plan year as soon as the budget is adopted (or in concert with

the budget planning process). Perform a data assessment of the previous year’s progress to determine
priorities for the next year.

6 Review Plan inputs and goals in the DSS Model annually and update measure participation, projected
water savings, and anticipated per capita water use reductions to ensure the City is on track to meet
conservation goals.

6 Track and assess water use across all customer categories.

8.5 Recommended Next Steps

Water Conservation Program staff will write an initial implementation plan to cover the first five years of the
Plan, with details on important steps for the successful development of each new conservation measure. Staff
will also propose initial metrics for evaluating the effectiveness of each measure, utilizing the suggestions
provided by MWM. Stakeholders from the strategic planning effort will be kept updated on the Plan’s progress
and will provide guidance as new measures are developed and executed.

8.6 Conclusion

The implementation of expanded water conservation efforts is a feasible and cost-effective means of
improving Flagstaff’s sustainability as a community through long-term water resource reliability. Conservation
is the least expensive means of meeting future water supply needs for the Flagstaff area. The implementation
of these conservation measures should reduce per capita water use and have the potential to defer the need
for further costly infrastructure expansion. While the conservation actions identified have a significant cost,
the cost of neglecting conservation and having to address increased demands through engineered solutions
are even higher. Furthermore, with climate change, long-term drought, and environmental restrictions on the
delivery of imported water, additional water supplies may not be available to meet future increases in
demands without conservation.
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APPENDIX A - DSS MODEL OVERVIEW AND ASSUMPTIONS

This appendix presents an overview of the DSS Model and the key assumptions made in this analysis.

A.1 DSS Model Overview

Data Collection DSS Model Overview: The Demand Side Management Least Cost
Planning Decision Support System Model (DSS Model) as shown in
Figure A-1is used to prepare long-range, detailed demand projections.
The purpose of the extra detail is to enable a more accurate
Production Edit assessment of the impact of water efficiency programs on demand
and to provide a rigorous and defensible modeling approach
necessary for projects subject to regulatory or environmental review.

Agency Info Edit

Model Setup Edit

Consumption Data Edit
Historical Demographics Edit
Originally developed in 1999 and continuously updated, the DSS
Model is an “end-use” model that breaks down total water production
(water demand in the service area) to specific water end uses, such as
plumbing fixtures and appliance uses. The model uses a bottom-up
approach that allows for multiple criteria to be considered when
estimating future demands, such as the effects of natural fixture
replacement, plumbing codes, and conservation efforts. The DSS

V. Model may also use a top-down approach with a utility-prepared
n = water demand forecast.

Growth Projections Edit

) I § S |

Demand Analysis

Codes and Standards Edit X .
Demand Forecast Development and Model Calibration: To forecast

WeiEr Dem?d Sl e urban water demands using the DSS Model, customer demand data is
Service Area Calibration Edit obtained from the water agency being modeled. Demand data is
reconciled with available demographic data to characterize water

Demand Projections Edit

I ) S usage for each customer category in terms of number of users per
Conservation Analysis account and per capita water use. Data is further analyzed to

approximate the split of indoor and outdoor water usage in each
customer category. The indoor/outdoor water usage is further divided

A"O‘deic‘ms et into typical end uses for each customer category. Published data on
Conservation Measures Edit average per capita indoor water use and average per capita end use is
combined with the number of water users to calibrate the volume of
water allocated to specific end uses in each customer category. In

AEN Eli2E S Edit other words, the DSS Model checks that social norms from end studies
I § ;
L] on water use behavior (e.g., flushes per person per day) are not

Results

Settings and Targets Edit

Program Scenarios Edit

exceeded or drop below reasonable use limits.

Tables and Figures
Passive Water Savings Calculations: The DSS Model is used to forecast
Figure A-1 DSS Model Main Page service area water fixture use. Specific end-use type, average water
use, and lifetime are compiled for each fixture. Additionally, state and national plumbing codes and appliance
standards are modeled by customer category. These fixtures and plumbing codes can be added to, edited, or




deleted by the user. This process yields two demand forecasts, one with plumbing codes and one without
plumbing codes.

Active Conservation Measure Analysis Using Benefit-Cost Analysis: As shown in the following figure, the DSS
Model evaluates active conservation measures using benefit-cost analysis with the present value of the cost of
water saved ($/million gallons or S/acre-feet). Benefits are based on savings in water and wastewater facility
operations and maintenance (O&M) and any deferred capital expenditures.

Figure A-2. Sample Benefit-Cost Analysis Summary

Previo >Conser "AMI >RES >WC >IRR CIIR >NO MU )>LDS >PRV JLEA JUHE JUHE >TOl >HO >RAlI >RAI SPR >lan >SCH 'GEN >DIP B/C Next

Review Data

Benefit Cost Analysis

Util Cost Five Year Start Year [Fi] Water Savings Year EiEn] -

Present Present Present Present Five Years of Cost of
Value of Value of Value of Value of | Water Utility | Community | Water Utility Water Savings per
Water Utility | Community | Water Utility | Community | Benefit to Benefit to | Costs 2020- | Savings in | Unit Volume

Benefit Cost Measure fi Benefits Costs Costs Cost Ratio | Cost Ratio 2025 2030 (afy) ($/af)

Analysis AMI_[Full AMI ion $3,976,434| $16,635,194|  $1,566,069]  $5,893,340 2.54 2.82 $320,000]  133.764878 $324
RESH|Residential Rebates for HECW $139,312 $365,447 $95,879 $200,665 1.45 1.82 $50,325 5.124572 $824
WC |Water Checkup $7,648,165| $30,288,419]  $6,005,949]  $7,665,564 1.27 3.95|  $1,382,995| 239.652915 $877
IRRE|Irrigation Evaluations $1,589,488 $1,589,488 $1,918,184 $4,332,779 0.83 037 $443,824] 98.051821 $646
ClIRe[CII Water Survey Level 2 and Customized Rebate $910,720|  $3,313,109 $915,904|  $2,581,185 0.99 1.28 $193,725 18.753753 $1,055
NOZzZ|Free Sprinkler Nozzle Program $277,886 $277,886 $329,386 $455,933 0.84 0.61 $103,145 23.005687 $680
MULQMulch Program $80,739 $80,739 $287,676 $287,676 0.28 0.28 $66,932 4.554625 $2,000
LDS |Water Conserving Landscape and Irrigation Codes $1,055,819 $1,055,819 $350,316 $7,979,608 3.01 0.13 $78,568 46.098525 $161
PRV_|Pressure Reduction Valve Rebate $102,170] $193,972 $49,161 $132,223 2.08 147 $37,818 8503521 $425
LEAK |Leak Detection Device Rebate $174,130 $847,416 $306,843]  $1,288,743 0.57 0.66 $80,053 6.065394 $1,895
UHET|Ultra-High Efficiency Toilet Rebate $538,624 $538,624 $405,529 $761,556 1.33 0.71 $362,736 16.287780 $921

Model Use and Validation: As shown in the following figure, the DSS Model has been used for over 20 years for
practical applications of conservation planning in over 300 service areas representing 60 million people,
including extensive efforts nationally and internationally in Australia, New Zealand, and Canada.

Figure A-3. DSS Model Analysis Locations in the U.S.



The California Urban Water Conservation Council, (now known as theCalifornia Water Efficiency Partnership)
has peer reviewed and endorsed the model since 2006. It is offered to all CalWEP members for use to estimate
water demand, plumbing code, and conservation program savings.

The DSS Model can use one of the following: 1) a statistical approach to forecast demands (e.g., an Econometric
Model); 2) a forecasted increase in population and employment; 3) predicted future demands; or 4) a demand
projection entered into the model from an outside source. The following figure presents the flow of information
in the DSS Model Analysis.

Figure A-4. DSS Model Analysis Flow Diagram

A.2 Passive Savings Modeling Approach using the Plumbing Code

Plumbing code measures are independent of any conservation program; they are based on customers following
applicable current local, state and federal laws, building codes, and ordinances. Plumbing code related water
savings are considered “passive”, reliable, long-term savings and can be counted on over time to help reduce
overall system water demand. In contrast, water savings are considered “active” if a specific action unrelated to
the implementation of codes and standards is taken by the water agency to accomplish conservation measure
savings. The DSS Model incorporates the following items as a “code” meaning that the savings are assumed to
occur and are therefore “passive” savings:

6 The Federal Energy Policy Act of 1992 (amended in 2005)
é Flagstaff Plumbing Code Amendment — Toilets (July 2011)%

15 All City of Flagstaff codes are published online: https://www.codepublishing.com/AZ/Flagstaff/
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The following figure conceptually describes how The DSS Model incorporates data inputs into the flow of the
DSS Model analysis. The demand projections, including plumbing code savings, assumes no active involvement
by the water utility, and that the costs of purchasing and installing replacement equipment (and new equipment
in new construction) are borne solely by the customers, occurring at no direct utility expense. The inverse of the
fixture life is the natural replacement rate, expressed as a percent (i.e., 10 years is a rate of 10% per year).

Figure A-5. DSS Model Overview Used to Make Potable Water Demand Projections

A.2 National, State and Local Plumbing Codes

This section describes national plumbing codes and Arizona State Laws and City of Flagstaff Code of Regulations
applicable to the City.

A.2.1 National Plumbing Code

The Federal Energy Policy Act of 1992, as amended in 2005, mandates that only fixtures meeting the following
standards can be installed in new buildings:
6 Toilet — 1.6 gal/flush maximum
Urinals — 1.0 gal/flush maximum
Showerhead — 2.5 gal/min at 80 pounds per square inch (psi)
Residential faucets — 2.2 gal/min at 60 psi
Public restroom faucets — 0.5 gal/min at 60 psi
Dishwashing pre-rinse spray valves — 1.6 gal/min at 60 psi

o & & o o



Replacement of fixtures in existing buildings is also governed by the Federal Energy Policy Act, which mandates
that only devices with the specified level of efficiency (as shown above) can be sold as of 2006. The net result of
the plumbing code is that new buildings will have more efficient fixtures and old inefficient fixtures will slowly
be replaced with new, more efficient models. The national plumbing code is an important piece of legislation
and must be carefully taken into consideration when analyzing the overall water efficiency of a service area.

In addition to the plumbing code, the U.S. Department of Energy regulates appliances, such as residential clothes
washers, further reducing indoor water demands. Regulations to make these appliances more energy efficient
have driven manufactures to dramatically reduce the amount of water these machines use. Generally, front
loading washing machines use 30 to 50% less water than conventional models (which are still available).

In this analysis, the DSS Model forecasts a gradual transition to high efficiency clothes washers (using 12 gallons
or less) so that by the year 2025 that will be the only type of machine available for purchase. In addition to the
industry becoming more efficient, rebate programs for washers have been successful in encouraging customers
to buy more water efficient models. Given that machines last about 10 years, eventually all machines on the
market will be the more water efficient models. Energy Star washing machines have a water factor of 6.0 or less
— the equivalent of using 3.1 cubic feet (or 23.2 gallons) of water per load. The maximum water factor for
residential clothes washers under current federal standards is 9.5. The water
factor equals the number of gallons used per cycle per cubic foot of capacity.
Prior to year 2000, the water factor for a typical new residential clothes washer
was about 12. In March 2015, the federal standard reduced the maximum water
factor for top- and front-loading machines to 8.4 and 4.7, respectively. In 2018,
the maximum water factor for top-loading machines was further reduced to 6.5.
For commercial washers, the maximum water factors were reduced in 2010 to
8.5 and 5.5 for top- and front-loading machines, respectively. Beginning in 2015,
the maximum water factor for Energy Star certified washers was 3.7 for front-
loading and 4.3 for top-loading machines. In 2011, the U.S. Environmental
Protection Agency estimated that Energy Star washers comprised more than
60% of the residential market and 30% of the commercial market (Energy Star,
2011). A new Energy Star compliant washer uses about two-thirds less water per
cycle than washers manufactured in the 1990s.

A.2.2 Arizona State Law

Plumbing codes for toilets, urinals, showerheads, and faucets for the state of Arizona align with federal
standards.

A.2.3 City of Flagstaff

Fixture characteristics in the DSS Model are tracked in new accounts, which are subject to the requirements of
applicable City building codes. City efficiency standards supersede federal standards for toilets. Per City of
Flagstaff 2013 Amendments to the Flagstaff City Code, Title 4, Building Code, Section 403.11,%° as of July 2011,
all newly installed toilets must be "high efficiency toilets (HET) units which have a maximum of 1.3 gallons for
solids." This bill requires high efficiency toilets (1.28 gpf) to be exclusively sold in the City.

A.3 Key Baseline Potable Demand Inputs, Passive Savings Assumptions and Resources

Table A-1 presents the key assumptions and references that are used in the DSS Model in determining projected
demands with plumbing code savings. The assumptions having the most dramatic effect on future demands are
the natural replacement rate of fixtures, how residential or commercial future use is projected, and the percent
of estimated real water losses.

16 All City of Flagstaff codes are published online: https://www.codepublishing.com/AZ/Flagstaff/
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Table A-1. List of Key Assumptions and Resources for Potable DSS Model Analysis

Parameter Model Input Value, Assumptions, and Key References

Model Start Year 2018

2012-2017 when available

(excluding 2016 for MF and REST customer categories due to several
months of software transition issues)

Water Demand Factor Years
(Base Years)

11%

Non-Revenue Water in Start Year
Based on average 2014-2016 NRW.

Office of Economic Opportunity Arizona Data 2017 population used as
Population Source starting data (72,961). Used higher growth rate of 2.2% over last decade
(2000-2010).

FRED Graph Observations (Federal Reserve Economic Data)
Employment Source https://fred.stlouisfed.org
August 2018

Base Year Water Use Profile

Customer Categories Start Year Accounts Tolt)?l t\rl'\ill?tt;tei"ol:lse Der(n;:r;(;aF;:ctt)ors
Multifamily 2,940 19.5% 458
Single Family 15,344 36.4% 163
Commercial 1,380 16.0% 797
Hotels and Motels 91 8.5% 6,429
Restaurants 131 2.7% 1,444
Manufacturing 39 4.2% 7,390
Higher Education 1 7.9% 546,852
Landscape 322 3.6% 770
Other 1 1.2% 84,410
Total 20,249 100% N/A

Parameter Resource

Key Reference: CA DWR Report California Single Family Water Use Efficiency Study
(DeOreo, 2011 — Page 28, Figure 3: Comparison of household end-uses) and AWWA
Research Foundation (AWWARF) Report Residential End Uses of Water, Version 2 —
4309 (DeOreo, 2016).

Residential End U . . . .
esidential End Lises Table 2-A. Water Consumption by Water-Using Plumbing Products and Appliances —

1980-2012. PERC Phase 1 Report. Plumbing Efficiency Research Coalition. 2012.

Model Input Values are found in the “End Uses” section of the DSS Model on the
“Breakdown” worksheet.



https://fred.stlouisfed.org/

Non-Residential End
Uses, percent

Key Reference: AWWARF Report Commercial and Institutional End Uses of Water
(Dziegielewski, 2000 — Appendix D: Details of Commercial and Industrial Assumptions,
by End Use).

Santa Clara Valley Water District Water Use Efficiency Unit. SCYWD CIl Water Use and
Baseline Study. February 2008.

Model Input Values are found in the “End Uses” section of the DSS Model on the
“Breakdown” worksheet.

Efficiency Residential
Fixture Current
Installation Rates

U.S. Census, Housing age by type of dwelling plus natural replacement plus rebate
program (if any).

Key Reference: GMP Research, Inc. (2019). 2019 U.S. WaterSense Market Penetration
Industry Report.

Key Reference: California Urban Water Conservation Council Potential Best
Management Practice Report High Efficiency Plumbing Fixtures — Toilets and Urinals
(Koeller, 2005 — Page 42, Table 8 and Table 9: Residential toilet installation rates in
California).

Key Reference: Consortium for Efficient Energy (www.ceel.org).

Model Input Values are found in the “Codes and Standards” green section of the DSS
Model by customer category fixtures.

Water Savings for
Fixtures, gal/capita/day

Key Reference: AWWARF Report Residential End Uses of Water, Version 2 - 4309
(DeOreo, 2016).

Key Reference: CA DWR Report California Single Family Water Use Efficiency Study
(DeOreo, 2011 — Page 28, Figure 3: Comparison of household end-uses). WCWCD
supplied data on costs and savings; professional judgment was made where no
published data was available.

Key Reference: California Energy Commission, Staff Analysis of Toilets, Urinals and
Faucets, Report # CEC-400-2014-007-SD, 2014.

Model Input Values are found in the “Codes and Standards” green section on the
“Fixtures” worksheet of the DSS Model.

Non-Residential Fixture
Efficiency Current
Installation Rates

Key Reference: 2010 U.S. Census, Housing age by type of dwelling plus natural
replacement plus rebate program (if any). Assume commercial establishments built at
same rate as housing, plus natural replacement.

California Energy Commission, Staff Analysis of Toilets, Urinals and Faucets, Report #
CEC-400-2014-007-SD, 2014.

Santa Clara Valley Water District Water Use Efficiency Unit. SCYWD CIl Water Use and
Baseline Study. February 2008.

Model Input Values are found in the “Codes and Standards” green section of the DSS
Model by customer category fixtures.

Residential Frequency of
Use Data, Toilets,
Showers, Faucets,
Washers, Uses/user/day

Key Reference: AWWARF Report Residential End Uses of Water, Version 2 - 4309
(DeOreo, 2016). Summary values can be found in the full report:
http://www.waterrf.org/Pages/Projects.aspx?PID=4309
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Key Reference: California Energy Commission, Staff Analysis of Toilets, Urinals and
Faucets, Report # CEC-400-2014-007-SD, 2014.

Key Reference: Alliance for Water Efficiency, The Status of Legislation, Regulation,
Codes & Standards on Indoor Plumbing Water Efficiency, January 2016.

Model Input Values are found in the “Codes and Standards” green section on the
“Fixtures” worksheet of the DSS Model and confirmed in each “Service Area
Calibration End Use” worksheet by customer category.

Key References: Estimated based on AWWARF Report Commercial and Institutional
End Uses of Water (Dziegielewski, 2000 — Appendix D: Details of Commercial and
Industrial Assumptions, by End Use).

Key Reference: California Energy Commission, Staff Analysis of Toilets, Urinals and

Non-Residential Faucets, Report # CEC-400-2014-007-SD, 2014.

Frequency of Use Data, Fixture uses over a 5-day work week are prorated to 7 days.
Toilets, Urinals, and

Non-residential 0.5 gallons per minute (gpm) faucet standards per Table 2-A. Water
Faucets, Uses/user/day g P (g8pm) p

Consumption by Water-Using Plumbing Products and Appliances — 1980-2012. PERC
Phase 1 Report. Plumbing Efficiency Research Coalition, 2012.

Model Input Values are found in the “Codes and Standards” green section on the
“Fixtures” worksheet of the DSS Model and confirmed in each “Service Area
Calibration End Use” worksheet by customer category.

Toilets 2%-2.5%

Residential Showers 4% (corresponds to 25-year life of a new fixture)

Natural Replacement Residential Clothes Washers 10% (based on 10-year washer life).
Rate of Fixtures (percent
per year)lx ures (p Key References: Residential End Uses of Water (DeOreo, 2016) and Bern Clothes

Washer Study, Final Report (Oak Ridge National Laboratory, 1998).

Model Input Value is found in the “Codes and Standards” green section on the
“Fixtures” worksheet of the DSS Model.

Future Water Use Increases Based on Population Growth and Demographic Forecast

There are several aspects of the DSS Model that were not used in this analysis effort, which result in empty
spreadsheets within the DSS Model. They remain available in the DSS Model should the City choose to employ
them in future efforts.

A.3.1 Fixture Replacement

The DSS Model is capable of modeling multiple types of fixtures, including fixtures with different designs. For
example, currently toilets can be purchased that flush at a rate of 0.8 gpf, 1.0 gpf or 1.28 gpf. The 1.6 gpf and
higher toilets still exist but can no longer be purchased in the City. Therefore, they cannot be used for
replacement or new installation of a toilet. So, the DSS Model utilizes a fixture replacement table to determine
what type of fixture should be used for a new install or replacement. The replacement of the fixtures is listed as
a percentage. A value of 100% would indicate that all the toilets installed would be of one particular flush
volume. A value of 75% means that three out of every four toilets installed would be of that particular flush
volume.

The DSS Model provides inputs and analysis of the number, type and replacement rates of fixtures for each
customer category (i.e., single family toilets, multifamily toilets, commercial toilets, residential clothes washing




machines, commercial washing machines). For example, the DSS Model incorporates the effects of the 1992
Federal Energy Policy Act and AB 715 on toilet fixtures. A DSS Model feature determines the “saturation” of 1.6
gpf toilets as the 1992 Federal Energy Policy Act was in effect from 1992-2014 for 1.6 gpf toilet replacements.
AB 715 now applies for the replacement of toilets at 1.28 gpf. Further consideration and adjustments were made
to replacement rates to account for the reduction in fixture use and wear due to lower occupancy and based on
field observations.

The DSS Model forecasts service area water fixture use. In the codes and standards part of the DSS Model,
specific fixture end-use type (point of use fixture or appliance), average water use, and lifetime are compiled.
Additionally, state and national plumbing codes and appliance standards for toilets, urinals, showers, and clothes
washers are modeled by customer category. These fixtures and plumbing codes can be added to, edited, or
deleted by the user. This yields two demand forecasts: with plumbing codes and without plumbing codes.

A.3.2 Fixture Estimates

Determining the current level of efficient fixtures in a service area is part of the standard process while evaluating
the passive savings in the DSS Model and is called “initial fixture proportions.” MWM reconciled water efficient
fixtures and devices installed within the City’s service area and estimated the number of inefficient fixtures
outstanding.

MWM used the DSS Model to perform a saturation analysis for each of the following plumbing fixtures: toilets,
urinals, showers, faucets, and clothes washers. The process included a review of age of buildings from census
data, number of rebates per device, and assumed natural replacement rates. MWM presumed the fixtures that
were nearing saturation and worth analysis would include residential toilets and residential clothes washers as
both have been included in recommended conservation practices for over two decades.

In late 2014, the Water Research Foundation updated its 1999 Residential End Uses of Water Study (REUWS).
Water utilities, industry regulators, and government planning agencies have considered it the industry
benchmark for single family home indoor water use. This Plan incorporates the recent study results which reflect
the change to the profile of water use in residential homes including the adoption of more water efficient fixtures
over the past 15 years (1999 to 2014). The REUWS results were combined with the City’s historical rebate and
billing data to enhance and verify assumptions made for all customer accounts. This particularly included
saturation levels on toilets, urinals, showerheads, clothes washers, and faucets.

The DSS Model presents the estimated current and projected proportions of these fixtures by efficiency level
within the City’s service area. These proportions were calculated by:

6 Using standards in place at the time of building construction;

é Taking the initial proportions of homes by age (corresponding to fixture efficiency levels);
6 Adding the net change due to natural replacement; and

6 Adding the change due to rebate measure minus the "free rider effect."

Further adjustments were made to initial proportions to account for the reduction is fixture use due to lower
occupancy and based on field observations. The projected fixture proportions do not include any future active
conservation measures implemented by BBLDWP. More information about the development of initial and
projected fixture proportions can be found in the DSS Model “Codes and Standards” section.

It is also important to note that in water conservation program management “free-ridership” occurs when a
customer applies for and receives a rebate on a targeted high efficiency fixture that they would have purchased
even without a rebate. In this case, the rebate was not the incentive in their purchase but a “bonus.” Rebate
measures are designed to target those customers needing financial incentive to install the more efficient fixture
beyond current codes or standards.



A.4 Key Baseline Reclaimed Demand Inputs and Assumptions

The following table presents a list of key assumptions used in the City’s Reclaimed Water System DSS Model.

Table A-2. List of Key Assumptions and Resources for Reclaimed DSS Model Analysis

Parameter Model Input Value, Assumptions, and Key References

Model Start Year

2018

Water Demand Factor Years
(Base Years)

2012-2018*

*Excluding 2012 for Construction due to unexplained data; excluding 2012-
2017 for Manufacturing due to the paper tissue factory closing and stopping
reclaimed water use 2017; and excluding 2012-2013 for Offices/Commercial
Retail due to many more accounts, including a large mall, coming online in
more recent years.

Non-Revenue Water in Start Year

7%

Based on 2016, 2017 and 2018 historical NRW. This value can be found in
the green NRW section of the DSS Model.

Base Year Water Use Profile

Customer Categories

Total Water Use Demand Factors

Start Year Accounts

Distribution (gpd/acct)
Golf Courses - Reclaimed Water 3 64% 325,736
Winter Recreation - Reclaimed 1 11% 163,372
Water
Higher Education - Reclaimed 1 8.4% 128,801
Water
Parks/Cemeteries - Reclaimed 9 6.0% 10,179
Water
K-12 Schools - Reclaimed Water 10 3.1% 4,772
Car Washes - Reclaimed Water 2 0.6% 4,948
Construction - Reclaimed Water 4 5.7% 21,976
Manufacturing - Reclaimed Water 1 0.1% 1,203
Offices/Commercial Retail - 10 0.93% 1,424
Reclaimed Water
Residential MF - Reclaimed Water 2 0.5% 3,760
Residential SF - Reclaimed Water 11 0.28% 398
Streetscape - Reclaimed Water 8 0.30% 586




A.5 Key Inputs for the DSS Model Conservation Analysis

The following subsections present information regarding the DSS Model’s conservation measure benefit-cost
analysis.

A.5.1 Water Reduction Methodology

Each conservation measure targets a particular water use such as indoor single family water use. Targeted water
uses are categorized by water user group and by end use. Targeted water user groups include single family
residential, multifamily residential, commercial, industrial, and institutional, etc. Measures may apply to more
than one water user group. Targeted end uses include indoor and outdoor use. The targeted water use is
important to identify because the water savings are generated from reductions in water use for the targeted
end use. For example, a residential retrofit conservation measure targets single family and multifamily
residential indoor use, and in some cases specifically shower use. When considering the water savings potential
generated by a residential retrofit, one considers the water saved by installing low-flow showerheads in single
family and multifamily homes.

The market penetration goal for a measure is the extent to which the product or service related to the
conservation measure occupies the potential market. Essentially, the market penetration goal identifies how
many fixtures, rebates, surveys, and so forth that the wholesale customer would have to offer or conduct over
time to reach its water savings goal for that conservation measure. This is often expressed in terms of the
number of fixtures, rebates, surveys offered or conducted per year.

The potential for errors in market penetration goal estimates for each measure can be significant because they
are based on previous experience, chosen implementation methods, projected utility effort, and funds allocated
to implement the measure. The potential error can be corrected through reevaluation of the measure as the
implementation of the measure progresses. For example, if the market penetration required to achieve specific
water savings turns out to different than predicted, adjustments to the implementation efforts can be made.
Larger rebates or additional promotions are often used to increase the market penetration. The process is
iterative to reflect actual conditions and helps to ensure that market penetration and needed savings are
achieved regardless of future variances between estimates and actual conditions.

In contrast, market penetration for mandatory ordinances can be more predictable with the greatest potential
for error occurring in implementing the ordinance change. For example, requiring dedicated irrigation meters
for new accounts through an ordinance can assure an almost 100% market penetration for affected properties.

BBLDWP is constantly looking at when a measure might reach saturation. Baseline surveys are the best approach
to having the most accurate information on market saturation. This was considered when analyzing individual
conservation measures where best estimates were made. MWM was not provided with any baseline surveys for
this analysis, but discussions were held with BBLDWP regarding what best estimates were for saturation for its
service area.

A.5.2 Perspectives on Benefits and Costs

The determination of the economic feasibility of water conservation programs involves comparing the costs of
the programs to the benefits provided. This analysis was performed using the DSS Model developed by MWM.
The DSS Model calculates cost effectiveness of conservation measure savings at the end-use level; for example,
the model determines the amount of water a toilet rebate program saves in daily toilet use for each single family
account.

A.5.3 Present Value Analysis

Present value analysis using present day dollars and a real discount rate of 3.72% is used to discount costs and
benefits to the base year. From this analysis, benefit-cost ratios of each measure are computed. When measures
are put together in programs, the model is set up to avoid double counting savings from multiple measures that



act on the same end use of water. For example, multiple measures in a program may target toilet replacements.
The model includes assumptions to apportion water savings between the multiple measures.

Economic analysis can be performed from several different perspectives, based on which party is affected. For
planning water use efficiency programs for utilities, the perspectives most commonly used for benefit-cost
analyses are the “utility” perspective and the “community” perspective. The “utility” benefit-cost analysis is
based on the benefits and costs to the water provider. The “community” benefit-cost analysis includes the utility
benefit and costs together with account owner/customer benefits and costs. These include customer energy
and other capital or operating cost benefits plus costs of implementing the measure, beyond what the utility
pays.

The utility perspective offers two advantages. First, it considers only the program costs that will be directly borne
by the utility. This enables the utility to fairly compare potential investments for saving versus supplying
increased quantities of water. Second, revenue shifts are treated as transfer payments, which means program
participants will have lower water bills and non-participants will have slightly higher water bills so that the
utility’s revenue needs continue to be met. Therefore, the analysis is not complicated with uncertainties
associated with long-term rate projections and retail rate design assumptions. It should be noted that there is a
significant difference between the utility’s savings from the avoided cost of procurement and delivery of water
and the reduction in retail revenue that results from reduced water sales due to water use efficiency. This budget
impact occurs slowly and can be accounted for in water rate planning. Because it is the water provider’s role in
developing a water use efficiency plan that is vital in this study, the utility perspective was primarily used to
evaluate elements of this report.

The community perspective is defined to include the utility and the customer costs and benefits. Costs incurred
by customers striving to save water while participating in water use efficiency programs are considered, as well
as the benefits received in terms of reduced energy bills (from water heating costs) and wastewater savings,
among others. Water bill savings are not a customer benefit in the aggregate for reasons described above. Other
factors external to the utility, such as environmental effects, are often difficult to quantify or are not necessarily
under the control of the utility. They are therefore frequently excluded from economic analyses, including this
one.

The time value of money is explicitly considered. Typically, the costs to save water occur early in the planning
period whereas the benefits usually extend to the end of the planning period. A long planning period of over 20
years is often used because costs and benefits that occur beyond year 2040 have very little influence on the total
present value of the costs and benefits. The value of all future costs and benefits is discounted to the first year
in the DSS Model (the base year), at the real interest rate of 3.72%. The DSS Model calculates this real interest
rate, adjusting the current nominal interest rate (assumed to be approximately 6.0%) by the assumed rate of
inflation (2.2%). The formula to calculate the real interest rate is: (nominal interest rate — assumed rate of
inflation)/ (1 + assumed rate of inflation). Cash flows discounted in this manner are herein referred to as “Present
Value” sums.

A.5.4 Measure Cost and Water Savings Assumptions

Appendix E presents the assumptions and inputs used in the City’s DSS Model to evaluate each water
conservation measure. Assumptions regarding the following variables were made for each measure:

é Targeted Water User Group End Use — Water user group (e.g., single family residential) and end use
(e.g., indoor or outdoor water use).

6 Utility Unit Cost — Cost of rebates, incentives, and contractors hired to implement measures. The
assumed dollar values for the measure unit costs were closely reviewed by staff and are found to be
adequate for each individual measure. The values in most cases are in the range of what is currently
offered by other water utilities in the region.

6 Retail Customer Unit Cost — Cost for implementing measures that is paid by retail customers (i.e., the
remainder of a measure’s cost that is not covered by a utility rebate or incentive).



6 Utility Administration and Marketing Cost — The cost to the utility for administering the measure,
including consultant contract administration, marketing, and participant tracking. The mark-up is
sufficient (in total) to cover conservation staff time and general expenses and overhead.

Costs are determined for each of the measures based on industry knowledge, past experience and data provided
by the City. Costs may include incentive costs, usually determined on a per-participant basis; fixed costs, such as
marketing; variable costs, such as the costs to staff the measures and to obtain and maintain equipment; and a
one-time set-up cost. The set-up cost is for measure design by staff or consultants, any required pilot testing,
and preparation of materials that are used in marketing the measure. Measure costs are estimated each year
through 2040. Costs are spread over the time period depending on the length of the implementation period for
the measure and estimated voluntary customer participation levels.

Lost revenue due to reduced water sales is not included as a cost because the water use conservation measures
evaluated herein generally take effect over a long span of time that is sufficient to enable timely rate
adjustments, if necessary, to meet fixed cost obligations and savings on variable costs such as energy and
chemicals.

Data necessary to forecast water savings of measures include specific data on water use, demographics, market
penetration, and unit water savings. Savings normally develop at a measured and predetermined pace, reaching
full maturity after full market penetration is achieved. This may occur three to ten years after the start of
implementation, depending upon the implementation schedule.

The unit costs vary according to the type of customer account and implementation method being addressed.
For example, a measure might cost a different amount for a residential single family account than for a
residential multifamily account, and for a rebate versus an ordinance requirement or a direct installation
implementation method. Typically, water utilities have found there are increased costs associated with achieving
higher market saturation, such as more surveys per year. The DSS Model calculates the annual costs based on
the number of participants each year. The general formula for calculating annual utility costs is:

6 Annual Utility Cost = Annual market penetration rate x total accounts in category x unit cost per account
X (1+administration and marketing markup percentage)

6 Annual Customer Cost = Annual number of participants x unit customer cost

6 Annual Community Cost = Annual utility cost + annual customer cost

Data necessary to forecast water savings of measures include specific data on water use, demographics, market
penetration, and unit water savings. Savings normally develop at a measured and predetermined pace, reaching
full maturity after full market penetration is achieved. This may occur three to seven years after the start of
implementation, depending upon the implementation schedule. For every water use efficiency activity or
replacement with more efficient devices, there is a useful life. The useful life is called the “Measure Life” and is
defined to be how long water use conservation measures stay in place and continue to save water. It is assumed
that measures implemented because of codes, standards or ordinances, like toilets for example, would be
“permanent” and not revert to an old inefficient level of water use if the device needed to be replaced. However,
some measures that are primarily behavioral based, such as residential surveys, are assumed to need to be
repeated on an ongoing basis to retain the water savings (e.g., homeowners move away, and new homeowners
may have less efficient water using practices around the home). Surveys typically have a measure life on the
order of five years.

A.5.5 Assumptions about Avoided Costs

The City’s primary source of water is potable groundwater supplied by natural precipitation. Surface water from
Lake Mary and Inner Basin Springs accounts for approximately 25% of the City’s water. Costing over $290 per AF
for chemicals, treatment, pumping, moving and compliance testing and permit fees, the City reduces
groundwater use when demands are reduced (with conservation) as compared to surface water which costs
approximately $188 per AF. These costs are based on year 2017 volume and expenditures. Additional avoided



costs that are considered when determining the value of water saved due to conservation are the cost savings
from deferring the Red Gap Ranch project as a result of passive and active conservation water savings. Without
conservation, a future significant water supply expansion project has been estimated to begin its 10-year
construction in year 2023, be online by 2032, and have a project capacity volume of 12,000 AF. Life-cycle
construction costs are estimated to be $268 million with annual operational costs of approximately $1.34 million.
Designed to be “triggered” when average demands exceed 12,000 AF per year (in year 2032), it is estimated that
passive and active conservation effort savings could delay the project need by more than 15 years to year 2048,
deferring both construction and annual maintenance costs. The estimated total cost savings by deferring a future
significant water supply expansion project is $175.4 million for a cost-of-water savings estimate of $487/AF.

The City’s average wastewater cost of approximately $171/AF is based on 2017 annual chemical/treatment costs
and 2017 annual energy costs for pumping/moving the wastewater.

Reclaimed water is estimated to cost approximately $67 per AF based on 2017 volumes and expenditures for
annual chemical/treatment, annual energy costs for pumping and moving the water, and permitting fees.



APPENDIX B - HISTORICAL MONTHLY POTABLE WATER USE

PER ACCOUNT TYPE
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APPENDIX C - CONSERVATION ANALYSIS RESULTS

The following table shows the estimated annual savings in acre-feet per year in five-year increments for
plumbing codes only with no active conservation activity and for plumbing codes with the Current and Optimized
Conservation Programs. City and customer benefit-cost ratios are presented for each program as well as the
present value of water savings and utility costs.

Table C-1. Potable Water System Conservation Program Estimated Costs and Water Savings Comparison

Water Savings (AFY) Water Water Water
Water e " e
Utilit Utility Utility Utility
Conservation y Present Present Cost of
Benefit-
Program Cost Value of Value of Water
Ratio Water Utility Saved
Savings Costs (S/AF)
Plumbing 100 370 650 = 960 1,300  N/A N/A N/A N/A
Code Only !
Current

Conservation

Program with 230 590 880 1,100 1,330 1.7 $8,842,000 $5,345,000 $300
Plumbing

Code

Optimized

Conservation

Program with 270 840 1,330 1,670 2,020 1.8 $13,331,000 @ $7,347,000 $280
Plumbing

Code

Notes:

1. Costs presented here are directly attributable to the City only.
2. Present value costs and savings are rounded to the nearest $1,000.



APPENDIX D - PUBLIC OUTREACH DETAILS

This Appendix contains details about public outreach efforts conducted over the strategic planning process.

D.1 Open House - Flagstaff Festival of Science 2018

At an open house during the 2018 Flagstaff Festival of Science, members of the public were asked to place dot
votes on their favorite measures on a set of posters. The water droplet symbols on the posters indicated current
measures. Members of the Water Resources Section were available to answer questions at the event.

Figure D-1. Open House Dot Vote Posters

D.2 Advisory Committee and Stakeholder Group Meetings

The Advisory Committee met on these dates: The Stakeholder Group met on the following dates:
é September 12, 2018 é February 26™, 2019
November 27, 2018 & October 23 2019
6 December 18", 2018 6 March 12", 2020
& October 9t 2019

[ 2

February 6%, 2020



D.3 SurveyMonkey Survey
Figure D-2. Image of Survey Open to Public

The City of Flagstaff Water Conservation Program is undergoing a strategic planning
process during 2018 and 2019. We're asking you to help us evaluate different water

conserving actions we might take in the future.
Your responses to this survey are anonymous. [ vou have questions or feedback, please contact us at savewater®flagstaffaz gov or (925) 213-2116

# 1. In the future in Flagstaff T want to see ... (please select 20 options)

D Lawms are replaced with plants that use little to no water Landscaping design standards for new buildings are water effident and

climate approprists
I:‘ Citv of Flagstaff helps customers caloulate appropriate water use for a

I:‘ Customers can only water their lawns every other day based on their D Water from sinks and showers can be reused to flush toilsts

address
l:‘ Businesses are given rebates to improve water effidency

|:| Stormwater is captured for cutdoor uss on neww developments
Rainwater harvesting systems are eligibls for rebates
I:‘ Water conservation staff are availabls to provide in-person water

I:‘ Citv of Flagstaff regularly chacks the water systam for leaks andwastedD chadoups for businesses
water

D Golf courses are targeted to improve water effidency
I:‘ Water meters can provide water use data mirute by mirute instead of
ones 2 month l:‘ Conling towwers are targeted to improve water efficisncy

I:‘ Crutdoor water use is billed at a higher rate than indoor water use l:‘ Individual water meters are installed for each apartment in a building
and sach business in a strip mall to track water usage
|:| All government buildings use water effident practices and fivhures

[ ] Water afficient irrigation systems are aligibla for rebatas

D Wiater efficient washing machines are eligible for rebates

commumity svents and online [ ] Water efficient toilets and urinals are eligible for rebates
mmgmdmﬁmmﬂmwbhcmmem&m“qmm Water efficient spray nozalss for dish washing are given to restaurants
I:‘ landscapes and commerdal ktchens
I:‘ Free training is provided for landscapers on cutdoor water l:‘ Water efficient showerheads and aerators are given to the public
conservation methods
Hot water rediroulators that sawve water (by delivering hot water
|:| All schocl buildings use water efficient practices and fixtures instantly to water fixhures) are eligible for rebates
I:‘ City of Flagstaff enforces regulations that address water wasting D Low income customers can receive financial assistancs to fix water
practices leaks
I:‘ Wew developments must have a dadicated water meter for irrigation l:‘ Water conservation staff are available to provide in-home water
checkups for residents

practices

[ ] Other (plesse specify)




D.4 Festival of Science 2019

At the 2019 Festival of Science — Science in the Park, staff administered a survey to participants, asking them to
select measures to insert into the Optimized Conservation Program.

Figure D-3 Public Survey — Measures for Optimized Conservation Program (FRONT)

Daily Water Annual
Water Conserving Actions Savings Cost Pick 3

Efficient Toilet Rebates (X $S
Commercial Rebates and Consultations o0 58S
Government Building Retrofits ® $
Leak Assistance for Low Income Customers ® $
Hot Water Recirculation Retrofits ® $
Outdoor Water Budgeting for Large Lawns X 8s
School Retrofits (K12 and college) [ X ) $S
Low Water Landscape Rebates ® 85
Rainwater Container Rebate (X $$
Submetering ® $

@ 0- 10k gals $0-10k

® @ 10-100k gals S5 10-25k
@ ® @ 100k gals $SS 25k+

Figure D-4 Public Survey — Measures for Optimized Conservation Program (BACK)

Water Conserving Actions Daily Water Savings Annual Cost
Tiered Rates for Residential (X X $S$
Check System for Leaks & Repair (X X $SS
Community Outreach (X $5S
Enforce Watering Code [ S
Residential Water Consultations [ S
Give Away Efficient Showerheads and Aerators (X $
Landscape and Rainwater Retention Code (X X $
Efficient Showerhead and Faucet Code (X X S
Utilize SmartMeters (XX $$5
Hot Water Recirculation Code (X X S
Innovation and Pilot Projects [ $S$
® 0- 10k gals $ 0-10k
® ® 10-100k gals $$ 10-25k

® ® & 100k+ gals $85 25k+




APPENDIX E - DSS MODEL INDIVIDUAL CONSERVATION
MEASURE DESIGN INPUTS AND RESULTS FOR POTABLE
WATER SYSTEM

Dverview Customer Classes
Mame | Public Dutreach and School Education . wlz e
@ Abbr| Outreach 8 HHEHEE 5 Awerage Water Savings [mgd)
Cateqon| porau - EiEEEEEE 0.044363
Measure TUPE | Svandard Mearure - | Lifetime Savings - Present Value [$)
Public End Uses ] Uity $635.953
Outreach and Time Period Measure Life = = . Commurity| #1.316.323
School First vear| 2015 Permanent| [~ 4 8 HEIE Lifetime Costs - Present Yalue (3]
Education Last Year| 2040 Years| 2 Tailots) Utility[ $1.337.21
leasure Length 23 Fiepeat| [~ Urinalr] Commurnity| $1,337.211
Lavatary Fauzser| o | o Eenefit to Cost Ratio
Fizture Cost per Device Shouorr| W | W Ulility 0.35
Utility Customer FitAcct Dirhuarherr| W [ W Community 0,66
MF $5.00 $0.00 4 Clather Warherr| W [ W Ciost of Savings per Unit Yolume [$img)
SF #5.00 #0.00 1 Frazer] Utility[ 35,355
Kitchen Spray Rinre
Administration Costs Intornal Loakago] W [ End Use Savings Per Replacement
Eathe| b | W =
Markup Percentage 502 Other| W | s Tavingrificct B GEDMACck
Irriqation| W | W IF Taoilets 1.0 1026
Description Faale| [~ |~ SF Taoilets 1.0 23.2
This measure includes promational items, time spent on Wearh Doun| W [ W0 IF Lavatory Faucets 1.0 25T
tabling, the annual Water dw areness Month efforts, and Canlingl SF Lavatory Faucets 1.0 8.1
the annual partnership with Arizona Project WET. Does Car Warking| W | W MF Showers 10 124.0
not include aerators, showerheads, pre rinse spray Exctornal Loakaqo| W | W SF Showers 1.0 257
nozzles, and hose nozzles giveaw ay. Outreach Dut dor| MF Dishwashers 1.0 4.3
regarding the Mational Mayor's Challenge for w'ater Han-LavatarsiKikchen Fauzotr| W | W SF Dishwashers 1.0 2.3
Conservation fAwardis also encompassed. IMF Clothes Washers 1.0 TET
Comments SF Clathes Washers 1.0 13.1
Savings basis: industry standard MF Internal Le akage 1.0 34.2
» Find cost basiz on black-tabbed warkshest "2013 SF Inkernal Leak age 1.0 15.1
Measure Cost Basis " IF Bathz 1.0 6.6
¥ Pools are unlikely ta be affected - very few outdaaor 5F Baths 1.0 3.5
pools in Flagstaff. IF Oither 1.0 8.6
» COF estimates 503 -T5 of the residential SF Other 1.0 3.8
community iz “touched” annually vis outreach per vear, IMF Irrigation 1.0 252
including ClyScape, social media, street banners, etc. SF Irigation 1.0 53.4
MF Wash Diown 1.0 12
SF Wash Down 1.0 19
PAF Car Washing 1.0 12
SF Car Wazhing 1.0 13
IMF External Leakage 1.0 21
5F Exsternal Leakage 1.0 3.3
IF Mon-LavatoryKitchen Faugets 1.0 47.0
SF Mon-Lavatory!Kitchen Faucets 1.0 15.1
Targets

Target Method: e
v of Accts Targeted {yr 50,0002
| Only Effects Mew Acctsl r

Costs Targets Water
iz Accounts ¥ Units

Fisture Costs Admin Costz Utility Total MF SF Total Total Savings [mgd

2018 $67. 760 $33.880 $#101.640 2018 1470[ VAV 9742 2012 0.013132
2019 $63.251 $3d.626 FI03.877 2019 1502 Va4 9343 2013 0.0%5504
2020 F70.77d $35.367 #106. 161 2020 1.535] &013[ 9543 2020 0.033053
2021 72,332 $36.166 #108.435 2021 1,563  &130f 9,753 2021 0.033613
2022 $73.923 $36,961 $110,5884 2022 1.604[ 8.370[ 9,975 2022 0.040204
2023 $75.549 37774 $#113.523 2023 1.639[ 8.554[ 10,193 2023 0.040306
2024 #7211 $38.605 115,516 2024 1E7S[ 8742 10417 2024 0.041426
2025 $75.910 $33.455 $118.565 2025 1.712]  8.934] 10,646 2025 0.0¢2064
2026 $80.646 340,323 #120,363 2026 1.750{ 81310 10,551 2026 0.042713
202y $82.420 $#41.210 $#123.6239 202y 1788 9.332] 1L120 2027 0.043331
20238 $54.233 #4217 #126.350 2023 1827 9537 1365 2028 0.044073
2029 $86.086 343,043 $123.123 2029 1.868] 9.747[ TLEIS 2029 0.044 784
2030 $87.960 343,330 $#131.570 2030 1.303] 3961 1LE70 2030 0.045505
2031 $33.916 $44.358 F#134,573 2031 1,951 08 12131 2031 0.046245
2032 $31.634 $45,347 #1378 2032 1.934] 10,405 12,335 2032 0.047001
2033 133,916 $46.958 140,874 2033 2,037 10,633] 12671 2033 0.047730
2034 $35.951 $47.391 143,372 2034 2,082] 10,867 12,350 2034 0.048573
2035 $36.093 343,047 $1d7. 140 2035 21z28] TI06[ 13,254 2035 0.045335
2036 $100.251 $50.126 150,377 2036 2175 M550 13,526 2036 0.050233
2037 F102.457 $51.228 F153,685 2037 Z2.223) 1600 13.823 2037 0.051033
2033 104,711 $52,355 #1757, 066 2033 2,272 1.856] 14127 2038 0.051373
2039 #107.014 $53.507 $#160.521 2039 2,322 1276 14.438 2023 0.0523380
2040 103,363 $5d.664 164,053 2040 2,373 12,383 14.756 2040 0. 05550
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<@

Prohibit Water
Waste and
Practices

Dver

Mame [ Prohibit Water \Waste and Practices
Abbr| Enfarce Average Water Savings [mgd)
Cateqary| Default | 0.007953
Measure Type| Standard Mearurs =~ Lifetime Savings - Present Value []
Ei Lltility] $106,665
Time Period Measure Life =, . Community] 106,665
First Year| 2013 Farmanent |~ HE =] Lifetime Costs - Prezent Walue [$)
LastYear| 2040 Years| 2 Taitere| [ [ Ultility] #126.753
easure Length 23 Fepeat|™ Urinal] |- Community| 128,753
Lawatary Fauzete | [ | (|1 Bencfit to Cost Batio
Fixture Cost per Device Shawere| | |IE[IF Utility] 0.55
Uiliky Cuztomer | Fistficct | Dirhwarhere ||| [ [ Community| 0.53
IF .25 0.00 Glather Warhees| [T ([ Cost of Savings per Unit Yolume [$imag)
SF .25 0.00 Frocess r Ultility] #1.920
cand .25 0.00 Kitchon Spray Rinre| -
HOT #1.25 #0.00 1 Intarnal Loakaqe| [ ([ End Use Savings Per Heplacement
FRES #1.25 $0.00 1 ean| O] [ Methiod: [T |
[ $1.25 £0.00 1 N EEEEE 3 Savingrifizct | AwqGFDME
Ieriqation| W | W | ¥ W | # W IF Irrigaticn 10,02 25.2
Administration Costs Paake || r SF Irrigation 0,02 39.4
warh Bawn | [ rir COM Irrigation 0,02 1202
Galing [l [l [ HOT Irrigation 0. 0% 1.135.0
Coar Warhinag| W | W RES Irrigation 0. 0% 1565
Description ExternalLoakage| W | W [ W)W | W W LAM Irrigation 0. 0% 765
This meazure involves assisting customers reduce w ater waste. 8z part of Outdnar] IF Car Washing 1.0 1.2
Strategy Level |\ ater Aw areness when w ater demand is equalta orless Han-LavataryiKithen Fauzete| [ [ [ SF Car Washing 1.0 1.3
than safe water praduction capability, this measure includes every other MF External Leakage 0.0 21
daywatening, Odd-rumbered addreszes may irigate Tues, Thur, and Comments SF Enternal Leakage 40,0 3.3
Sat; ever-numberad Wed, Fri, and Sun. Mairigation Man. Mairigation > hitpiiflagstaff. az. gow 04w atering-Rule s COM External Leaka 0,02 3.5
between 38M-5PM. Vehicle w ashing is allowed; spray-control nozzles ¥ Incidental hand w atering is allow ed daily ercept between 3 am and 5 pm. HOT Esternal Leakaée 005 981
and buckets are encouraged. Moncompliance could resulkin a2 $25 fee. Hand w atering requires that the corweyance (hose, bucket, ete.] bein hand FiES External Leakage 005 13.5
for the duration of awatering session; hozes running freely or sprinklers LA External Leakage]  d0.0% 53.9
attached to hoses are not considered hand w atering.
» Almast entirety of this measure is administrative costs - find cost basis on Targets

black-tabbed warksheet "2013 Measure Cost Basis "

» Measure life of 2 years based on COF experience of significant frequent re-
engagement with customers on these issues.

» Targetbazed on 2075 engagement.

» Wery few customers are fined, and few have costs to address natifications
sothere is no customer cost estimated.

» Wash downuse iz only regulated during Stage 2 draught.

Target Method:

4 of Aects Targeted f yr

Porsentage

|

2.000:

Only Effects Mew Accts |

Targets ‘Water Savings
d View Uniks
Fisture Costs  fdmin Cost: MF SF COM | HOT FES LAN Taotal Total Savings (mgd
2018 $505]  #7.500] #5005 2018 B 307 28 z 3 [5 404 2018 0.003137
2013 #516[  $7.500 $5.016 2013 B0 34 28 z | i 413 2013 0.006463
2020 $528] #7.500] $5.028 2020 E1 321 23 z | i 422 2020 0.00E606
20H $533] #7.500] %5033 203 B3 328 23 z | i 431 2021 0. 006751
2022 551 $7.500 $5.051 2022 G 335 30 z E i 441 nzz 0.006833
2023 SE3 7.500 5,063 2023 66 342 il Z El i 45 2023 0.007051
2024 STE 7,500 8,076 2024 BT 350 K]l 2 El i & 2024 0.007206
2028 585 7.500 5.085 2025 [ 357 32 2 El i 47 2025 0.007365
2026 F601 7,500 5,101 2026 70 365 33 z 3 g 45 2026 0.007527
2027 614 7,500 F5.104 2027 T2 373 34 z 3 g 432 2027 0.007693
2028 $628]  #7.500 $5.128 2025 T3 3581 34 z | g S0z2 2028 0.0078E:
2029 $642] #7500 $5.142 2023 & 330 35 z | g 513 2023 0.003035
2030 $656]  #7.500 $5.156 2030 i 335 36 z E g 525 2030 0.00521
203 670 7.500 $5.170 203 T 407 3T Z El g 536 2031 0.005352
2032 B85 7,500 $8.185 2032 80 HE 37 2 q gl 548 2032 0.0085F7
02 700 T7.500]  #8.200 20 &1 425 38 ] q g 560 2033 0.0087ES
03 716 7,500 $5.276 20 83 435 39 5] 4 g 572 2034 0.003355
[ik] Fra1 7,500 5,231 20 85 444 40 5] 4 g 585 2035 0.003155
03 747 7.500] #8247 20 87 454 41 5] 4 10 598 2036 0.003357
2037 $764| #7.500] #5264 2037 83 464 4z 5] 4 10 E11 2037 0.003563
2038 $761]  $7.500 $5.251 203% Ell 474 43 3 4 10 625 2038 0.003773
2038 $7358] #7500 $5.235 2033 EE 485 d4d 3 4 10 B35 2033 0.003355
2040 $815]  $7.500 $5.515 2040 B85 435 45 = 4 10 B52 2040 0.070205




System Water
Loss Control

Overview

Description

Mame [System Water Loss Control

The following water loss management elements

Abbr|Loss are included in this measure: annual system Average Water Savings (magd)
Category| Default - water use accounting; annual computation of 0.240733
Measure Type | Water Loss Measure - ILI; system pressure regulation. Lifetime Savings - Present Value ()
Utility $3,017,691
Time Period Community $3,017,601
First‘r’ear| 2018 Lifetime Costs - Present Value ()
Utility $1,219,003
Backlog Costs Community 51,219,003
Total Backlog Work Costs 51,000,000 Benefit to Cost Ratio
Years to Complete Backlog 10 Utility 2.48
Community 248
Maintenance Costs Cost of Savings per Unit Volume (5/ma)
Annual Maintenance Costs| $50,000 Utility [ 5603
Target Comments
Total GPCD Redudi0n| 3.0 = COF's Leak Detection Program 530,000/year -

outsourced. Approximately 525,000 for COF
staff repairs. These costs represent the
maintenance costs.

»Backlog Costs are assumed over 10 years at
$1,000,000 attributed to water use efficiency
{includes a water loss study)

> GPCD target assumes a 1% reduction in NRW
within 5-10 years.

= Annual Waterline Replacement. 10 years to
reach COF goal of replacing water pipelines
every 70 years at a budget of $250/sq. ft.

= Customer meter replacement. 50% of meters
are beyond useful life. Meter replacement
program goal is every 15 years.

»Hydrant Replacement Program is

545, 000/year. Replacing or repairing hydrants
50-60 years old. *Ongoing $4.383 million per
year for aging infrastructure between 2030 -
2039

= City Water Meter Calibration Program —is
funded approx. every 5 years. Assume a 550,000
study every 5 years

= Every 5 years, 575,000 for a water loss control
study, followed by $75,000 for implementation
of the results.

Costs Targets Water Savings (MG/d)
Utility Projected NRW Percent Total Savings
2018 $100,000 2018 10.9% 2018 0.022370
2019 $100,000 2019 10.8% 2019 0.045724
2020 $100,000 2020 10.7% 2020 0.070095
2021 $100,000 2021 10.6% 2021 0.095516
2022 $100,000 2022 10.5% 2022 0.122022
2023 $100,000 2023 10.4% 2023 0.149647
2024 $100,000 2024 10.3% 2024 0.178429
2025 $100,000 2025 10.2% 2025 0.208406
2026 $100,000 2026 10.1% 2026 0.239614
2027 $100,000 2027 10.0% 2027 0.272094
2028 550,000 2028 10.0% 2028 0.278082
2029 550,000 2029 10.0% 2029 0.284199
2030 550,000 2030 10.0% 2030 0.290451
2031 550,000 2031 10.0% 2031 0296841
2032 550,000 2032 10.0% 2032 0303372
2033 550,000 2033 10.0% 2033 0.310047
2034 550,000 2034 10.0% 2034 0316866
2035 550,000 2035 10.0% 2035 0.323838
2036 550,000 2036 10.0% 2036 0.330963
2037 550,000 2037 10.0% 2037 0.338244
2038 550,000 2038 10.0% 2038 0.345684
2039 550,000 2039 10.0% 2039 0353289
2040 550,000 2040 10.0% 2040 0361062
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Outdoor Water
Budgeting

Overview

Customer Classes

Mame|Cutdoor Water Budgeting = |- I
Abbr| WaterBudget HEIE 5 ﬁ EFE 5] Huerage 'water Savings [mgd)
Categary | Default = HIBGE IR 0.030084
Meazure Tupe | Standard Measure - Lifetime Savings - Present Walue [#]
End Uses Uliey] 5354262
Time Period [ Life | - A= Community| $354,262
Firstear[2020] | Permarent® | HEIE 5 ] 2|8|3|6 Lifetime Casts - Present Value [$]
Last'vear| 2040 Tailets| [ rir Utilityl 5302,675
eazure Length 21 Urinals rir Communityl 5858,042
Lavatory Faucets | [ rjr Benefit ta Cost Batio
Fixture Cost per Device showers|I | | |L Wil [ 117
Ultility Customer | Fislfcot Dishwashers| [ rjr Communityl 0.41
MF| 5740.00| 52,000.00 1 Clothes wazhers | [ [T [T Cost of Savings per Unit Yolume [$img)
coM|  s7a0.00] s2,000.00 1 Process r Wliey] 51,198
HOT 5740.00| $2,000.00 1 Kitchen Spray Rinse rir
LAk 5740.00( 52,000.00 1 Internal Leakage | [ rjr End Use Savings Per Replacement
Administration Costs Other| [ rjr % Savingslhcct | Avg GPDIAcc
Method: Irrigation | ™ H|¥ ¥ T4F Irrigation 25.2
Annual Admin Caosts 57,000 Pools| [ r COM Irrigation 30.0% 120.2
Wach Down| [ r HOT Irrigation 30.0% 1,135.0
Description Cocling rr LA lrrigaticor 30.0% 716.5
Provide irrigation and water budgeting for Car Washing [
large scale irrigation users. External Leakage| | rjr r Targets
Outdoor Target Method:
Mon-L Faucets| [ rjr # of Accts Targeted {ur 5
Ci
=Estimated based on COF investing in software like Waterfluence
3t 574 per site. Admin costs calculated based on direct cost tab.
Assume about 511 per site for incidental annual expenses.
Azzuming afive-year investment per site, unit cost iz set at
51,480 per 20 year site monitoring fee - halved to account for
accounts coming online later.
= Admin represents 55K for stafftime and an annual service fee of
52,000.
=>Savings is estimated based on past experience with other
Cities.
Cosis Targets Water Savi
Utiliey Dietil. Accounts T N mgd =
Fixture Costd Admin Casts| Lkility Tatal MF Cor HOT LAN Tatal Tatal Savings (mad.
2018 50 50 50 2018 o o o o o 2015 0000000
2013 50 50 50 2013 o o o o o 2013 0000000
2020 514,800 57,000 521,300 2020 5 5 5| 5 20 2020 0.002985
z021 514,800 5$7,000| 521,800 2021 5 5 5 5 20 z021 0.005531
2022 514,800 57,000 521,300 2022 5 5 5| 5 20 2022 0.008986
2023 514,200 5$7,000| 521,800 2023 3 3 3 3 20 2023 0.011982
2024 514,800 57,000 521,300 2024 5 5 5| 5 20 2024 0.014977
2025 514,800 57,000 521,800 2025 5 5 5| 5 20 2025 0.017973
2026 514,800 57,000 521,300 2026 5 5 5| 5 20 2026 0.020968
2027 514,800 57,000 521,800 2027 5 5 5| 5 20 2027 0.023963
2025 514,800 57,000 521,300 2028 5 5 5| 5 20 2025 0.026959
2023 514,800 57,000 521,300 2023 5 5 5| 5 20 2023 0.029954
2030 514,800 57,000 521,300 2030 5 5 5| 5 20 2030 0.032950
2031 514,800 57,000 521,300 2031 5 5 5| 5 20 2031 0.035945
2032 514,800 5$7,000| 521,800 2032 5 5 5 5 20 z052 0.038340
2033 514,800 57,000 521,300 2033 5 5 5| 5 20 2033 0.041936
2034 514,200 5$7,000| 521,800 2034 3 3 3 3 20 2034 0.044931
2035 514,800 57,000 521,300 2035 5 5 5| 5 20 2035 0.047927
2036 514,800 57,000 521,800 2036 5 5 5| 5 20 2036 0.050922
2037 514,800 57,000 521,300 2037 5 5 5| 5 20 2037 0.053918
2035 514,800 57,000 521,800 2038 5 5 5| 5 20 2035 0.056913
2033 514,800 57,000 521,300 2033 5 5 5| 5 20 2033 0.059908
2040 514,800 57,000 521,300 2040 5 5 5| 5 20 2040 0.062904




Water Efficient
Landscape
Rebate

Overview Customer Classes
Name|Water Efficient Landscape Rebd el g slalz2 % z
Abbr|LWL HEEEEED =) Average Water Savings (mgd)
Category| Default - DD EEE 0.001435
Measure Type/| Standard Meazure - | Lifetime Savings - Present Value (5}
End Uses Utility | 517,534
Time Period Measure Life HEGEE T C ity 517,534
First vear| 2018 Permanent] [ HEEHEEEERE Lifetime Costs - Present Value (5}
Last vear| 2040 ‘Years 15 Tailets| | ] Util'rty| 5224,140
Measure Length| 23 Repeat|[™ Urinals r C ',| 5668,344
Lavatary Faucets| [ | [ Benefit to Cost Ratio
Fixture Cost per Device Shawers| [ || Utility | 0.08
Utility Customer Fix/Acct Dishwazhers| [ [T C ',| 0.03
MF|[ 51,500.00| 5B,500.00 1 Clathes Washers| ™| 7] Cost of Savings per Unit Volume ($/mg)
sF| $1,500.00] $3,500.00 1 Frocess r Utility | 518,595
coM| 5$1,500.00] 58,500.00 1 Kitchen Spray Finse r
Internal Leakage| ™ |7 | End Use Savings Per Replacement
Administration Costs Baths| ™| Method:
Cither | [T % SavingstAcet [ Avg GRDMAGe
Annual Admin Costs 55,000 Irrigation| & [ | ¥ MF Irrigation 50.0% 25.2
Pools| [T SF Irrigation 50.0% 39.4
Description ‘wazh Down| [ [ COM Irrigation 50.0% 120.2
Landscape irrigation can be a significant Cooling r MF External Leakage 50.0% 21
chunk of a customer's water bill during the Car Wazhing| [ | SF External Leakage 50.0% i
summer. By removing a grass lawn and Esternal Leakage| W | M | & COM External Leakage| 50.0% 98
switching to a mix of low-water-use plants, Cutdoar
mulch, and rainwater gardens, customers can on-LavatorylKitchen Faugets| | [T

save water, beautify the landscape, retain
water that would otherwise run into storm-
drains, create important pollinator habitat
and save money. City of Flagstaff water
customers can contact the Water
Conservation office to join the Low Water
Landscape Program and schedule a FREE pre-
removal (i.e. when grass lawn is still intact)
inspection of their site to find out if they may
qualify for a low water landscape rebate.

= At least 50% of the converted lawn must be
replaced with low water use plants, which
are also ideally native.

> Rock-cover should be kept to 20% of ground
cover. The use of wood chip mulch for water
retention on the landscape in encouraged.

= If irrigation is installed, it must be a drip
irrigation system, ideally with a timed
controller. No spray irrigation is allowed.

> No fountains or other water features may
exist on the property

= Applicants must submit a post-lawn
removal water consumption calculation
estimating the water savings during the
establishment pericd of the plants and the
post-establishment pericd.

= Applicants must submit a site design and a
plant list, showing the location of each plant
on the site.

= Applicant must agree to do an indoor water
checkup with Water Conservation Staff at
some point during the process.

=>0nly one low water landscape rebate is
allowed per residential site. Large
commercial sites may submit up to three (3)
rebates if they need to remove the lawn in
stages.

I ry

Percentage =

0.025%

% of Accts Targeted / yr

> Rebate: 50.25/sq. ft

> Recent participation is 1 per year. Historically
approx. 5,650 sq. ft removed per account. Mostly
HOA and COM accounts.

= Current rebate program starts July 1, 2018, and
ends on June 30, 2019. Applications are processed
on a first-received, first-served basis until funds
are depleted.

= All customers eligible.

»Find cost basis on black-tabbed worksheet "201%

Measure Cost Basis "

Only Effects New Accts|™

Costs Targets Water Savings
View: Accountsx Units maqd =]
Fixture CostgAdmin Costs|  Utility Total MF SF COn Total [Total Savings (mgd
2018 57,374 55,000 512,374 2018 1 4 0 5 2018 0.000114
2019 57,536 55,000 512,536 2019 1 4 0 5 2019 0.000231
2020 57,702 55,000 512,702 2020 1 4 1] 5 2020 0.000351
2021 57,872 55,000 512,872 2021 1 4 0 5 2021 0.000473
2022 58,045 55,000 513,045 2022 1 4 0 5 2022 0.000598
2023 58,222 55,000 513,222 2023 1 4 0 5 2023 0.000726
2024 58,402 55,000 513,402 2024 1 4 0 & 2024 0.000856
2025 58,587 55,000 513,587 2025 1 4 0 & 2025 0.000930
2025 58,776 55,000 513,776 2025 1 5 0 & 2025 0.001126
2027 58,0960 55,000 513,969 2027 1 5 0 6 2027 0.001265
2028 59,167 55,000 514,167 2028 1 5 0 & 2028 0.001407
2029 59,368 55,000 514,368 2029 1 5 0 & 2029 0.001553
2030 59,574 55,000 514,574 2030 1 5 0 & 2030 0.001702
2031 59,785 55,000 514,785 2031 1 5 0 7 2031 0.001853
2032 510,000 55,000 515,000 2032 1 5 0 7 2032 0.002009
2033 510,220 55,000 515,220 2033 1 5 0 7 2033 0.002053
2034 510,445 55,000 515,445 2034 1 5 0 7 2034 0.002098
2035 510,675 55,000 515,675 2035 1 & 0 7 2035 0.002144
2035 510,910 55,000 515,910 2035 1 & 1 7 2035 0.002191
2037 511,150 55,000 516,150 2037 1 & 1 7 2037 0.002240
2038 511,395 55,000 516,395 2038 1 & 1 B 2038 0.002289
2039 511,646 55,000 516,646 2039 1 & 1 B 2039 0.002339
2040 511,902 55,000 516,902 2040 i ] i B 2040 0.002391
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Landscape
and Rainwater
Retention
Code

Overview

Customer Classes

Name|Landscape and Bainw ater Hetention Code

Abbr|LandscHain HEHEE !5 Awerage Water Savings [mgd)
Category| pfau i | CGEIECE 0.052676
Ileasure TYPE | zrandard Mearure v| Lifetime Savings - Present Yalue [$]
End Uses Litility] $362.930
Time Period [ Measure Life | S TaT- ] Community| $362.330
First ear] 2020 [ Permarent]@ | B1%|8|3|3|3[6 Lifetime Carsts - Present Walue [$]
Last ‘fear 2040 Tailets] |- Utility[ $146.541
Meazure Length 1 Urinalr C(rrr Community| #8.251.114
Lavatmry Fauzete| [T )| ) Benefit bo Cost Ratio
Fixture Cost per Device Shaerr| [T T[T I Litility| B.57
Lltility Customer | Fisthcct e inininininls Community| 0.12
MF #1.00{ $2.000.00 1 Glathar Warherr| | (| T T[T Cost of Savings per Unit ¥olume [$/mag)
SF #1.00{  #750.00 1 Frocr| r r Uity 211
CoM $1.00] $2,000.00 1 Kitshen Spray Rinee] -
HOT #1.00{ $2.000.00 1 Internal Leakaqe| [~ [ | | T[T [ End Use Savings Per Replacement
Fes ST00[ sZ.000 T[T T B e T
[ $1.00] $2.000.00 1 osher (T HSavinartssk | AvaGPDHzck
LA $1.00{ $2.000.00 1 Ireiqation] W[ W | W | W[ W (W] [ IF Irrigaticn 750 Z5.2
Faalr| [~ r SF Irrigation 250 39.4
warkDaun| [ | [ rir COM Irrigation 250 120.2
Goaling) mininin HOT Irrigation 25.0 1,135.0
Annual Admin Costs|  $30,000 GarWarkina [~ I~ FES Irrigaticn 25.0% 156.5
Extarnal Leakase| [ [T T[] {1 r [AAR Irrigation 25,00 15215
Description Outdaar| LAM Irrigation 250 T16.5
Measure would require mare strict landscape design standards (including increased Man-LavataryKitzhen Fauete] [ ||| 1 1E
passive and active rainw ater absorption) as well as the removal of problematic plantz from Targets

the current landscape design plant list.

Comments

Costs and water savings estimates based on Big Bear Lake Department of 'Water and
Power. Did not include administrative costs at this time. COF spent $114k in one year to fully
update fram 2009 codes to 2018 codes.

Target Method: TR

= of Accts Targeted fyr 10000052
| Only Effects Mew Accts| W

Costs
Wi

Finture Costs [admin Costs| Utility Total
2013 $0 #0 $0
2013 $0 #0 $0
2020 $455) #0000 #0455
2021 $465)  #10.000[ #0465
2022 #475)  $0.000[ #0475
2023 $486)  #10.000[ #0486
2024 #4397  #0.000[ #0437
2025 $505)  #10.000[ #0508
2026 $513[  #10.000 $10.513
2027 $530)  #10.000[  $10.530
2028 $5d2) #0000 #0542
2029 #9554 #0000  #10.554
2030 $566|  #10.000{  #10.566
2031 $575)  #10,000{ #0575
2032 531 #10,000 $#10.531
2033 $604)  #10.000[ #0604
2034 $617[  #10,000 #0617
2035 $631[  #10,000 #0631
2036 $645)  $0.000[ #0645
2037 $653) #0000 #0653
2038 #6753  $0.000[  $I0EV3
2039 $655)  $10.000[ #0633
2040 #704] #0000  #10.70d

Targets YWater Savings
MF SF Cor HOT RES MAR LAR Total Total Savings [mogd]
2018 [1] 0 [1] 0 [1] 0 [1] 0 2018 0.000000
2018 [1] 0 [1] 0 [1] 0 [1] 0 2018 0.000000
Z0z0 [ 345 il Z 3 1 T 455 2020 0007074
2021 G 353 3 Z 3 1 T 465 2021 0.074:303
02 53 360 3 Z 3 1 [ 475 2022 0.0Z7700
2023 Fill 365 33 Z 3 1 [ 46 2023 0.023251
2024 e 3R 34 Z 3 1 ] 437 2024 0.036371
2025 74 385 35 2 3 1 ] 505 2025 0.044564
2026 S 333 35 2 3 1 ] 513 2026 0.052326
2027 T 402 36 2 3 1 ] 530 2027 0.061165
2028 73 411 37 Z E] 1 3 542 2028 0.063530
2024 a0 420 38 2 4 1 E] 554 2029 0.075136
2030 [ 423 33 3 E] 1 3 566 2030 0.036333
20731 g4 435 33 3 E] 1 3 57E 2031 0.035353
2032 o 445 40 3 4 1 E] EE] 2032 0.105T72
2033 i 455 41 3 4 1 1] G4 2033 0.71456¢
2034 30 465 4z 3 4 1 1] B17 2034 0124156
2036 32 47a 43 3 ] 1 1] 631 2035 0133367
2036 34 453 44 3 ] 1 1] E45 2036 0.14:3332
2037 £ 433 45 3 4 1 1] E53 2037 0. 154236
2038 EL 510 46 3 4 1 il Ev3 203% 0164 704
2034 100 522 47 3 4 1 il £33 2039 0175404
2040 10z 533 43 3 5 1 1 04 2040 0156340




@

Commercial
Rebates and
Checkups

Dverview

Customer Classe

Name | Commercial Rebates and Checkups .
Abbr| ComFeb _ 3|6 Average Water Savings (mad
Category| Defaul: - i 0.057477
Meazure Type | Standard Mearure - Litetime Savings - Present Value [§
End Uses Ultilt $505.170
Time Period Measure Life 1. Communit $1,202,738
First Year| 2018 | Permanent[¥ | 5 T 3lb Lifetime Costs - Present Yalue 4
Last Year| 2040 Tailews M| (W] Ultilt 600,476
Meazure Length| 23 Urinal MW Comimurit #1.613.356
Lavatary Fauzetr| W = Eenefit to Cost Ratio
Fixture Cost per Device Shouser| W i Uit 1.01
Ultility Customer | Fixtdcet Dichuarhors|[W | | W (W[ Commurit 0.7d
MF 5,000.00 5.000.00 2 Elather Warhore| W0 MW Cost of Savings per Unit Yolume [$:im:
o 5.000.00) #5.250.00 z Fracers W Ultilt #1.655
HOT 5.000.00) #5.250.00 1 Kitzhen Spray Rine) G
FES| #1.000.00 $5.250.00 1 InternalLoakage| W Al End Use Savings Per Replacement
Eathe W ¥ Ferzons  x]
Othor| W W& % Savinard ]
Irrigation| MW COM Tailets 40,02 143.3
Fanlr| W W HOT Tailets 0.0 11816
Wark Doun| W MW FES Toilets 40.0% 250.2
Description Coaling MW COR Urinals .0 385
Measure to provide rebates andlar checkups for Gar Warhina| W HOT Urinals 750 301.7
commercial customers. Febates include a standard list of ExtornalLeskaqe| W | | W [WF| W RES Urinals 5.0 7.0
water efficient equipment such as aerators, Outdnar] COM Lavatony Faucets 0.0% 43.7
showerheads, spray valves, and toilets. Custom options an-LavataryiKitchen Fauzete| B |~ HOT Lavatory Faucets 0.0 36801
could include s-ray machines, icemakers, air-cooled ice RES Lavatory Faucets 20.0% 125.1
machines, steamers, washers, efficient dishw azhers, Comments COM Showers 25.0% 58.2
replace once through cooling, andlor adding a * Find cost basis on black-tabbed worksheet "2013 Measue HOT Shawers 25.0% 305.1
conductivity cantraller an cooling towers Cast Basiz " COM Dishwashers 0.0% S
» Savings iz targeting 203 overall savings per account uze. HOT Dishwashers 0.0% 301.7
»Aszume 405 savings for a 1.6 va a 1.0gpf toilet replacement RES Dishwashers 0.0 125.1
far e-ach praperty far each assourt. Assume 0.5 ta. 125 gpf COM Clathes Washers 0.0 3.7
urinal retrofit per account per site, showerheads assume 2.5 HOT Clothes Washers 0.0% T5d.2
downta 15 gpm WaterSense, MF tailets assume 1.6ta 1.0 FES Clothes 'wazhers 0.0% 187.6
voilet gpf, assume 2534 for all other uses. COM Pracess 0.0 65.8
COM Kitchen Spray Rinse 0.0 329
HOT Kitchen Spray Rinse 0.0% 2514
FES Kitchen Spray Finse 0,05 351
COM Internal Leak age 0.0% ES5.8
HOT Internal Leakage 0.0% 452.5
RES Internal Leakage 0.0 125.1
HOT Eaths 0.0 130.7
COM Other 0.0 151
HOT Other 0.0 45.3
RES Other 0.0 75.0
COM Irrigation 0.0 120.2
HOT Irrigation 0.0 1.135.0
FiES Irrigation 0.0 156.5
HOT Poals 0.0% 42.0
HOT wash Down 0.0% 8.0
RES wash Down 0.0 a7
COM Cocling 0,05 9.8
HOT Cooling 0.0% 38.1
RES Cooling 0.0% 13.5
COM Esternal Leakage 0.0 9.8
HOT External Leakage 0.0% 381
RES External Leakage 0.0% 13.5
[COM Mon-Lavatoryikitchen Faucet 0.0 424
HOT Mon-Lavatoryiitchen Faucets) 0.0 323.8
FES Mon-LavatoryfKitehen Faucets] 0.0% 159351
MF Toilets 40,02 1026
F Lauvatory Faucets 25.0% 25.7
IMF Showers 25.0% 124.0
IMF Dizhwashers 25.0% 4.3
MF Clothes Washers 25.0% T2.7
MF Internal Leakage 25.0% 34.2
IMF Baths 25.0% 8.6
IIF Other 5.0 8.6
IF lirigation 25.0% 2.2
IMF Pools 25.0% L6
I1IF W ash Down 5.0 .2
MF Car washing 25.0% .2
MF External Leakage 25.0% 1
IMF Mon-LavatoryiKitchen Faucets 25.0% 470

T
Target Methad:
Enter Annual Targets Eelow
Targets Water Savings
— | Units
Fizture Costs otal | MF cor HOT RES Total Total Savings [mgd
2018 20,000 7,500 27,500 2018 Z 1] 1 1] Z 2018 0.000260
2013 20,000 7.500 27,500 2018 2 i} 0 i} 2 2013 0000579
2020 36,000 7.500 43,500 2020 1 3 1 B 2020 0.006313
2021 47,000 7.500 54,500 2021 3 g 2021 0012600
2022 47,000 7.500 54,500 2022 3 &} 2022 0.015FET
2023 47,000 7,500 54,500 2023 3 g 2023 0.024522
2024 47,000 7.500 54,500 2024 3 g 2024 0.030766
2025 47,000 7.500 54,500 2025 3 [ 2025 0.036602
2026 47,000 7500 54.500 2026 3 8 2025 0 042352
2027 47,000 7.500 54,500 2027 3 g 2027 0.04 7366
2028 47,000 7,500 54,500 2023 3 [ 2028 0.053570
2029 47,000 7.500 54,500 2029 3 2 2029 0055363
2030 47,000 7.500 54,500 2030 3 g 2030 0.064346
2031 47,000 7,500 54,500 203 3 [ 203 0063646
2032 47,000 7.500 54,500 2032 3 &} 2032 0.074573
2033 47,000 7,500 54,500 2033 3 g 2033 0.080031
2034 47,000 7.500 54,500 2034 3 g 2034 0.085125
2035 47,000 7.500 54,500 2035 3 [ 2035 0.030156
2036 47,000 7500 54.500 2038 3 8 2036 0 035128
2037 47,000 7.500 54,500 2037 3 g 2037 0100045
2038 47,000 7.500 54,500 20338 3 g 2038 0104313
2039 47,000 7.500 54,500 2039 3 2 2039 0109744
2040 47,000 7.500 54,500 2040 3 g 2040 0. 114526




School
Retrofits

Overview

Customer Classes

Mame|School Retrofits Ele|mlz|zl=|z
Abbr|schoolRetro S| E EEEEEE Average Water Savings (mad)
Category| Default - M 0.023893
Measure Type | Standard Measure - Lifetime Savings - Present Value ($)
End Uses Utility| $319,974
Time Period [ Measure Life | =lelwl=z]a]=]= Community| $456,520
FirstYear[2020] | Permanent[¥ | HEEHEEEEEE Lifetime Costs - Present Value (5)
Last Year| 2040 Tailets v v Utility| $347,104
Measure Length| 21 Urinals v v Community| 5485,946
Lavatory Faucets v v Benefit to Cost Ratio
Fixture Cost per Device Shawers r v Utility] 0.92
Utility Customer Fin/cct Dishuw ashers v i Community| 094
COM| $10,000.00 50.00 1 Clathes 'Washers I I Cost of Savings per Unit Volume (5/mg)
EDU| $10,000.00| $10,000.00 1 Process r Utility| $1,729
itchen Spray Rinse v v
Administration Costs Internal Leakage v v End Use Savings Per Replacement
Method: Baths Method:
Markup Percentage 25% Oither I I 2 Savingsthcct | Awg GPDIAcot
Irigation v Iv COM Toilets 15.0% 1493
Description Poals I EDU Tailets 0.5% 73,2799
Provide WaterSense fixtures for one K-12 school ‘wWash Down [ COM Urinals 15.0% 39.5
and one higher education building annually. Cocling v Iv EDU Urinals 0.5% 21,984.0
There is no financial match required by K-12 Car Washing M Lavatory Faud 15.0% 497
schools, but for higher education facilities, a External Leakage Iv v U Lavatary Fauc| 0.5% 27,699.8
match is required. Outdoor EDU Showers 0.5% 65,9519
rulKitchen Faucets v v OM Dishwashe 15.0% 395
DU Dishwasher 0.5% 219840
Comments Kitchen Spray H 15.0% 329
Costs and savings based on Big Bear Lake Dept. Kitchen Spray H 0.5% 18,3200
of Water and Power. M Internal Leaks 15.0% 658
» Overall, COF will invest $10K per year in U Internal Leakq 0.5% 36,6399
higher education facilities to achieve an overall COM Irrigation 15.0% 1202
10% reduction per water so approximately 0.5% EDU Irrigation 0.5% 146,166.9
per year. COM Cooling 15.0% 9.8
EDU Cooling 0.5% 12,631.7
I External Leak:; 15.0% 98
L External Leak 0.5% 12,6317
-Lavatory/Kitche 15.0% 424
-Lavatory/Kitche 0.5% 23,596.1
Targets

Target Method: IR -
Enter Annual Targets Below

Costs Targets
Uiew; View
Fixture CostgAdmin Costs| Util Total COM Total
2018 $0 $0 $0 2018 0 0 [*]
2019 50 50 50 2019 (1] (1] o]
2020 $20,000 55,000 $25,000 2020 1 1 2
2021 $20,000 55,000 $25,000 2021 1 1 2
2022 $20,000 55,000 $25,000 2022 1 1 2
2023 $20,000 $5,000 $25,000 2023 1 1 2
2024 $20,000 55,000 $25,000 2024 1 1 2
2025 $20,000 $5,000 $25,000 2025 1 1 2
2026 $20,000 55,000 $25,000 2026 1 1 2
2027 $20,000 55,000 $25,000 2027 1 1 2
2028 $20,000 55,000 $25,000 2028 1 1 2
2029 $20,000 $5,000 $25,000 2029 1 1 2
2030 $20,000 $5,000 $25,000 2030 1 1 2
2031 520,000 55,000 525,000 2031 1 1 2
2032 $20,000 $5000] $25,000 2032 1 1 2
2033 $20,000 55,000 $25,000 2033 1 1 2
2034 $20,000 55,000 $25,000 2034 1 1 2
2035 $20,000 55,000 $25,000 2035 1 1 2
2036 $20,000 $5,000 $25,000 2036 1 1 2
2037 $20,000 $5,000 $25,000 2037 1 1 2
2038 520,000 55,000 525,000 2038 1 1 2
2039 $20,000 $5000] $25,000 2039 1 1 2
2040 $20,000 55,000 $25,000 2040 1 1 2

Water Savings
Units [EEEIES

[Total Savings (mgd
2018 0.000000
2019 0.000000
2020 0.002387
2021 0.004772
2022 0.007156
2023 0.009539
2024 0.011921
2025 0.014301
2026 0.016680
2027 0.019058
2028 0.021435
2029 0.023811
2030 0.026185
2031 0.028560
2032 0.030933
2033 0.033305
2034 0.035677
2035 0.038048
2036 0.040418
2037 0.042788
2038 0.045157
2039 0.047525
2040 0.049893




Overview
Mame|Government Building Retrofits = == o=
Abbr| GovtBuild HEIE § E i % 5 Average Water Savings [mgd)
Category | Default - CrFCjrrfrjrir 0.001917
Meazure Tupe | Standard Measure b Lifetime Savings - Prezent Value ($]
et End Uses Uitilcy] 526,414
vy Time Period [ Measure Life | - A= Community] 537,725
First 'ear| 2020 | Permanentl 4 | HEIE 5 ] HEEHE Lifetime Costs - Prezent Values [$)
LastYear| 2040 Toiletz w7 Uil 5141,081
easure Length| 21 Urinalz o Communityl 5154,517
Lavatory Faucets ¥ Benefit ta Cost Ratio
Fixture Cost per Device Fhowers ¥ Utility| 0.19
| Lltility | Customer | FilBcct Diishwashers M Communityl 0.24
COM|s10,000.00] 51,000.00] 1 Clothes 'washers W Cost of Savings per Uit Yolume ($imgl
o r Utiliey] 58,761
Administration Costs Kitchen Spray Rinse I
Method: TR Internal Leskage = End Use Savings Per Replacement
Markup Percentage 5% Eiaths Method: | Porcent =
Other r % Savingslhect | Avg GPDMAcct
Description Irrigation 4 COM Tailets 40.0% 1493
Government buildings retrofit - this measure Pools COM Urinals 40.0% 39.5
would bring all buildings owned by City of “wazh Down COML avatory Faucets 20.0% 49.7
Flagstaff up to WaterSense specifications, Ciocling I COM Showers 20.0% 59.2
including housing authority [section 2). Car Washing COM Dishw azhers 20.0% 39.5
External Leakage 4 COM Clathes Washers 40.0% 98.7
Outdoor COMInternal Leakage 20.0% 65.8
Mon-LavatoryfKitchen Faucets o COM Irrigation 40.0% 120.2
COMEuternal Leakage 20.0% 9.8
Comments EOM MNon-LavatoryKitchen Faucet 20.0% 42.4

Potential measure. Assumed utility would fully cover
cost of retrofits [i.e. would not bill other departments
for fixtures, enly installation up to 510,000 in

510k annually to retrofit one building at a time.

expenses). Assumed Water Conservation would budget

Targets

Target Method:

Enter Annual Targets Below

Costs Targets
view: Accounts ¥
Fix:ture Costs Admin Costs| Uility Total CoM Total
2018 50 S0 50 203 [1] 1]
2013 50 50 50 203 0 1]
2020 510,000 5500| 510,500 2020 1 1
2021 510,000 5500| 510,500 201 1 1
2022 510,000 5500| 510,500 2022 1 1
2023 510,000 5500| 510,500 2023 1 1
2024 510,000 5500| 510,500 2024 1 1
2025 | s1o,000 s500]  S10,500 2025 1 1
2026 | s10,000 s500]  S10,500 2026 1 1
2027 | 510,000 s500| 510,500 2027 1 1
7026 | 510,000 $500] 510,500 2028 1 1
2023 | 510,000 $500] 510,500 2023 1 1
7030 | 510,000 $500] 510,500 2030 1 1
2031 510,000 $500] 510,500 2031 1 1
2032 | s10,000 $500] 510,500 2032 1 1
2033 | 510,000 $500] 510,500 2033 1 1
2034 | s10,000 $500] 510,500 2034 1 1
2035 510,000 5500 510,500 2035 1 1
2036 510,000 5500| 510,500 2036 1 1
2037 510,000 5500| 510,500 2037 1 1
2038 510,000 5500| 510,500 2035 1 1
2033 510,000 5500| 510,500 2033 1 1
2040 50 S0 50 2040 0 1]

Water Savings

units imad ]
Total Savings [mgd.
2015 0000000
2018 0.000000
2020 0.000213
2021 0.000421
2022 0.000626
2023 0.000828
2024 0.001026
2025 0.001221
2026 0.001413
2027 0.001602
2028 0.001788
2023 0.001971
2030 0.002152
2031 0.002331
2032 0.002507
2033 0.002681
2034 0.002853
2035 0.003024
2036 0.003192
2037 0.003359
2038 0.003524
2033 0.003688
2040 0.003667




Overview
Mame ial Indoor Water Checku o lzlslalz|zl 22 -
Abbr|ResCheck HEIEEEEEEE Huerage \Water Savings (mgd)
Category | Default - C{F|rrjrjrjrpriir 0.003835
Measure Tupe| Standard Meazure - Lifetime Savings - Present \alue [$]
Residential End Uses | Uil 561,215
In?&or Water Time Period Life . z[=lalzlzl:]2 Community] $126,289
First'fear| 2018 Permanent| HEIEE HEIEE Lifetime Costs - Present Value (3]
Last*fear| 2040 “ears| 5 Toilets ¥ Utilityl 533,015
Measure Length| 23 Repeat|[™ Urinals Communityl 555,628
Lavatary Faucets = Bienefit ta Cost Batic
Fixture Cost per Device Shawers = Utility| 1.85
| Lhtility | Customer | Fintfcct Diishwashers ¥ Communityl 237
SFl SE.CO| 53-3.-30| 1 Clothes Wash ¥ Cost of Savings per Unit Volume [$img)
[ Wil 51,025
Administration Costs Kitchen Spray Rinze
Internal Leakage = End Use Savings Per Replacement
Markup Percentage 630% Biaths W Method:
ather|  [M % Savingsldcet Awg GPDAcet
Description Irrigation r SF Tailets 5.0% 23.2
Customers can call or email te schedule a free in- Pacls r SF Lavatory Faucets 30.0% 2.1
home water check up. COF will assess fixtures for “wiazh Diawn r SF Showers 20.0% 25.7
leaks, and tell how much water each fixture uses Coaling SF Dishw ashers 5.0% 2.3
per minute. COF also offers free fixture Car Waszhing r SF Clathes 'Washers 5.0% 19.1
replacements: water efficient aerators for sinks, External Leakage r SF Internal Leakage 50.0% 15.1
water efficient showerheads, and advice about Outdaar SF Baths 5.0% 3.5
toilet retrofits. Mon-L: Faucets ¥ SF Other 5.0% 3.8
SF MNon-LavatarulKitchen Faucets 5.0% 15.1
Ci

= Find cost basis on black-tabbed worksheet "2019
Measure Cost Basis "

= Assume surveys identify and reduce leaks [primarily in
toilets).

=In the future, this measure could include or become an
online self-audit/screening measure to identify if a site visit
iswarranted.

= Utility direct cost per visit is minimal [typically give away
1-Z serators and maybe a showerhead, and therefore
covered in efficient fixture giveaway measure. Majority of
cost is administrative [hourly pay for personnel).
=Customer cost represents average cost to implement
survey suggestions.

=Assume all surveyed accounts receive 1.5 gpm
showerhead and 1.0 gpm bathroom serators; and 50% are
installed. Assume 2.5 gpm showerheads and 2.2 gpm
aerators are being replaced.

=Targeted accounts annually based on past annual surveys
completed [year 2018).

Target Method:

Targets

% of Acots Targeted { yr

0.250%

Oinly Effects Mew F\cctsl r

Targets
View
Fixture Costz| Admin Costz | Utility Total SF Tatal
2018 5230 51,450 51,680 2018 ET ET
2013 5235 51,482 51,717 2013 39 39
2020 5240 51,515 51,755 2020 40 40
2021 5248 51,548 51,734 2021 41 41
2022 5251 51,582 51,833 2022 42 42
2023 5257 51,617 51,873 2023 43 43
2024 5262 51,652 51,915 2024 44 44
2025 5268 51,683 51,957 2025 45 45
2026 5274 51,726 52,000 2026 46 46
2027 5280 51,764 52,044 2027 47 47
2023 5286 51,803 52,083 2028 48 48
2023 5292 51,842 52,135 2023 49 49
2030 5233 51,883 52,182 2030 50 50
2031 5305 51,924 52,230 2031 51 51
2032 5312 51,966 52,279 2032 52 52
2033 5313 52,010 52,329 2033 53 53
2034 5326 52,054 52,330 2034 54 54
2035 5333 52,099 52,432 2035 SE SE
2036 5341 52,145 52,486 2036 57 57
2037 5348 52,132 52,541 2037 58 58
2038 5356 52,241 52,596 2038 59 59
2033 5363 52,290 52,654 2033 61 61
2040 5371 52,340 52,712 2040 62 62

Water Savings
Units mad =]
Total Savings (mgd)

2015 0.000709
2013 0.001426
2020 0.002152
2021 0.002887
2022 0.003631
2023 0.003693
2024 0.003756
2025 0.003821
2026 0.003333
2027 0.003955
20258 0.004025
2023 0.004095
2030 0.004167
2031 0.004241
2032 0.004316
2033 0.004393
2034 0.004471
2035 0.004552
2036 0.004634
2037 0.004718
2038 0.004503
2033 0.004391
2040 0.004930




» Aszume each participating dwelling unit gets either: a hase shut-off
niozzle, 15 gpm showerhead, leak detection tablets, ar 2 bathroom
faucet aerators (1.0 gpm].

» Aszume 2.5 gpm showerheads and 2.2 gpm aerators are replaced.
Azzume B0 installed 2o halve savings.

» Aszume Cll gets pre-ringe spray nozzles only with 1003 installation
rates and 118 gpm replacing 2.5 gpm. Customer cost reflects
coskftime toinstall. Approw. 15 nozzles can be found per CIl aceount
per Tzo & Koeller 2008 report “Pre-ringe Spray ¥ alve Programs: How
are they really doing

»Accounts targeted per year backed-into based on costs for annual
fiztures handed out.

» Admin time for this measure iz included in survey and outreach
Measures.

Overview Customer Cla:
Mame | High Efficiency Fisture Giveaway wi Spray Mozzles
Abbr | Fiztures Average Water Zavings [mgd)
Category | Default | 0036043
Meszure Type | Standard Mearure | Lifetlime Savings - Present Yalue (3]
5 B Us Uity $027.126
High Efficiency Time Period Measure Life 3]s [s] Community] $1,266,329
i y wi First ' car 2013 Permanent | ™ 3 Lifetime Gosts - Present Walue (3]
Spray Nozzles Last ¥ ear 2040 Tears| 15 Tailots| Crr Utilityl 117,626
Meazure Length 23 Frepeat| Urinals] HiE= Community| $134,838
Lavakary Fauserr| W[ W7 Benefit to Cost Ratio
Fizture Cost per Device Shower| W) W) Utilityl 4.48
Ultiliky Cuztomer | Fixldcct Dirhwarhers| (| || Communit; | 939
MF $10.00 $0.00 4 Glathar Warhere| L ||| [ Cost of Savings per Unit Yolume ($img)
3F $10.00 $0.00 1 Frazerd] r Uity | $388
COM $200.00 50,00 1 Kitzhen Spray Rinre| Aol
HOT $200.00 50,00 1 Internal Leakaqs| W | W) || End Use Savings Per Replacement
REE 26.00 50,00 2 Earhe| )] | Forcent
ok | ||| #Savingrtfizt | fwa GRDHAE
Administration Costs Irriqation| W | W) MF Lavatory Faucets 3005 26.7
Foole| | r EF Lavatory Fauceks 21
Markup Percentage 0z twarh Doun| W [ W L L MIF Showers 124.0
Ganling) Crr 5F Showers 257
Description Car Warkina| (™ PAF Internal Leakage el
City of Flagstaff buys high efficiency fistures, like showerheads, Excternal Leakaqe| || || EF Internal Leakage 15.1
fauget aerators, spray nozzles and pre-rinse spray valves in bulk Dut doar] MAF Irrigaticn 26.2
and gives thern away at Ukility offices and community events. n-Lawatary#Kitchen Faucerr| || ()™ &F Irrigation 39.4
Admin costs are included in the Public Outreach measure, MF ‘' ash Down 12
Comments 5F Wash Down 13
» Inrecent years, approy. 500 showerheads were distributed per year. CORA Kitchen Spray Rinse 324
» Find cost basis an black-tabbed worksheet “2013 Meazure Cost HOT Kitchen Spray B 2614
Basziz " REZ Kitchen Spray Rins: 95.1

% of Accts Targeted fyr

10603

Only Effects New accts|

LIEUT Ukiliey Deka 2

Costs

Fixture Costs  |Admin Costd Witility Total
a0 35,987 $0 5,987
ama FENM2 $0 615
2020 $6,263 $0 $6,263
2021 $6.391 $0 $6.391
2022 $6.531 $0 $6.531
2023 $E.675 $0 $E.675
2024 36,822 $0 #6522
2025 36,972 $0 #6972
2026 $7.125 $0 $7.125
2027 $7.282 $0 $7.282
2023 F7.442 $0 F7.442
2023 #7.60E $0 #7.60E
2030 F7.773 $0 F7.773
2031 $7.944 $0 $7.944
2032 #5013 $0 #5013
2033 $8.297 $0 8,297
2054 #3480 $0 #3480
2035 $3.6E7 $0 $3.6E7
2036 38,857 $0 $8.857
2037 9,052 $0 9,062
2033 $9.251 $0 $9.251
2033 #9455 $0 #9455
2040 $9.663 $0 $9.6E3

Targets
Ll Fisturer z) Lnits
PAF EF cam HOT RE% Total [T=tal Favings (mgd
2018 123 161 L3 1 2 302 2018 0.003112
2013 126 165 15 1 2 209 2013 0.006262
2020 128 162 15 1 2 e 2020 0.009442
2021 132 172 15 1 2 322 2021 0.M2EEE
202z 135 17E 1E 1 2 330 2022 0.015317
2023 132 120 1E 1 2 337 2023 0.M3208
2024 jLal 124 17 1 2 344 2024 0.022631
2025 144 122 17 1 2 352 2025 0.025294
2026 7 132 17 1 2 360 2026 0.029294
2021 150 136 12 1 2 367 2027 0.032734
2028 152 200 12 1 2 376 2028 0036212
2023 157 205 12 1 2 304 2029 0.039731
2030 160 209 12 1 2 392 2030 0.043290
203 164 214 12 1 2 401 2031 0.046291
2032 167 212 20 1 2 410 2032 0.050536
2035 171 223 20 1 2 413 2033 0.051363
2034 175 228 21 1 2 428 2034 0.052206
2035 179 233 21 1 2 437 2035 0.053065
2036 182 238 21 1 2 7 2036 0.053340
2037 187 244 22 1 2 457 2037 0.054232
2035 131 243 22 1 2 467 2038 0.055733
2033 195 254 23 2 2 477 2033 0.05EEE4
2040 139 280 23 2 2 488 2040 0.057E05




High
Efficiency
Toilet Rebate
{Current)

Overview

Name|High Efficiency Toilet Rebate| . g slalz|2 =
Abbr|ToiletsCurr HEEHEEELE g 5 Average Water Savings (mgd)
Category | Default - all L o o 0.001646
WMeasure Type | Standard Measure - Lifetime Savings - Present Value (3)
End Uses Utility| 528,194
Time Period [ Measure Life | zc|alz|2|z|=z Community| 528,194
Firstvear| 2018| | Permanent|® | BEEEEEBE Lifetime Costs - Present Valug (3)
Last vear| 2018 Tailets | ¥ | & Utility] $29,165
Measure Length| 2 Urinals Co mrnun'rty| 585,318
Lawatary Faucets ([ [ Benefit to Cost Ratio
Fixture Cost per Device Shawers| [ [ Utility 0.97
Utiliby Customer Fix/Acct Dishwashers | [ Co mmun'rty| 0.33
MF 569.25 $200.00 4 Clathes Washers| [ | Cost of Savings per Unit Volume ($/mg)
SF 569.25 5200.00 2 Frocess Util'rtyl 52,109
Kitchen Spray Rinse
Administration Costs Internal Leakage | | End Use Savil Per Replacement
Method: Baths || Me
Markup Percentage 50% Oither (|1 % SavingstAcct | Awg GPOMACc
Irrigation | ) ™ MF Toilets 55.7% 102.6
Description Fools (| SF Toilets 55.7% 23.2
Provide a rebate for the installation of a “wash Down | [
high efficiency toilet (HET). HETs are toilets Cooling Targets
flushing 1.28 gpf or less. Single-flush Car Washing| ™| Target Method:
toilets must use 1.28 gallons or less per External Leakage|[ | Enter Annual Targets Below
flush; dual-flush toilets can use 1.0/1.1to Outdoor
1.6 gallons per flush. All devices must be on-LavatorylKitchen Faugets | [ | T
EPA Wateriense® labeled. Toilets must
have been purchased on or after June 1, Comments

2016. New toilets must replace an existing
toilet; and only homes built before 2009
(as noted in the Coconine County
Assessor's parcel database) are eligible
since the City code regquired high-efficiency
toilets after that date. Commercial sites
built before 2011 are also eligible.

= Replace 5 gallon/flush (gpf) toilet (pre-
1880) with 1.28 gpf toilet. Rebate: 5100.

> Replace 3.5 gpf toilet (1981-1994) with
1.28 gpf. Rebate: 575.

> Replace 1.6 gpf toilet (1995-2008) with
1.28 gpf. Rebate: 525.

> FY20 pilot proposal: all toilets = $50, if
code 128 gpf is exceeded, an additional
550 is offered - COF will provide advice on
toilet MAP scores and advise re: liability
on plumbing.

= Current measure

= Find cost (including admin) basis on black-
tabbed worksheet "201% Measure Cost Basis"

> Targets based on FY15-FY17 participation per
account type. In FY 2017: 136 5F, 1 COM, and 4 MF
toilets were rebated.

»Three year average rebate amount for replaced
toilets = average utility cost of 568 per fixture

> Costs and savings based on the last three years
include 1.28 gpf toilets are replacing: 25% 5 gpf,
51% 3.5 gpf, 24% 1.6 gpf.

> Admin percentage is based on recent staff time.

Costs Targets
View: Azcountsy
Fixture CostgAdmin Costs| Utility Total MF o Total
2018 59,695 54,848 514543 2018 1 58 59
2019 510,111 55,055| 515,166 2019 2 69 71
2020 50 50 50 2020 0 0 0
2021 50 50 50 2021 [1] [1] 0
2022 50 50 50 2022 [1] [1] 0
2023 50 50 50 2023 0 [1] 0
2024 50 50 50 2024 0 0 0
2025 $0 50 50 2025 0 1] 0
2026 50 50 50 2026 0 0 0
2027 50 50 50 2027 0 0 0
2028 50 50 50 2028 0 0 0
2029 $0 50 50 2029 0 1] 0
2030 50 50 50 2030 0 0 0
2031 50 50 50 2031 0 0 0
2032 50 50 50 2032 0 0 0
2033 $0 50 50 2033 0 1] 0
2034 50 50 50 2034 0 0 0
2035 50 50 50 2035 0 0 0
2036 50 50 50 2036 0 0 0
2037 $0 50 50 2037 0 1] 0
2038 50 50 50 2038 0 0 0
2039 50 50 50 2039 0 0 0
2040 50 50 50 2040 0 0 0

Water Savings
S mad =
[Total Savings (mgd
2018 0.000936
2019 0.001916
2020 10.001890
2021 0.001864
2022 0.001839
2023 0.001814
2024 0.001790
2025 0.001767
2026 0.001744
2027 0.001722
2028 0.001700
2029 0.001678
2030 0.001658
2031 0.001637
2032 0.001617
2033 0.001598
2034 0.001579
2035 0.001561
2036 0.001543
2037 0.001526
2038 0.001509
2039 0.001492
2040 0.001476
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Overview

Customer Classes

Mame|Hot Water Recirculation Code HIRMEIE = Units. [ x|
Abbr| HotRecircCode AREHBEEEEE Auverage Water Savings (mgd]
Category| Drfault Flumbing Code v HiEEEEEEE 0.062919
Meazure Tupe | $tandard Measure - | Lifetime Savings - Present Yalue (¥
Hot Wéatey End Uses | £358,226
R""&d Time Period [ Measure Lite 2l |alz]z]z]= Cammunity] 52,284,515
e First'ear[ 2020| | Permarert[ ¥ | tln|G[2|8|2(B|3]6 Lifetime Casts - Present Walus ($]
Last*ear| 2040 Teikets || Uity 57,034
zasure Length| 21 Urinals Communityl 54,601,172
Lavatory Fauceks | W [ B E=refit to Cast Batic
Fixture Cost per Device Showers| W | W Unility] 127.70
Lltility Customer Finlfoct Dishwashers | W[ B Community| 0.50
MF 50.01 S500.00 3 Clothes Washers| b [ W Cost of Savings per Unit Yolume [$img)
SF 50.01 5500.00 1 Process Uti|ity| 513
Kitchen Spray Rinse
Administration Costs Internal Leakage| ] End Use Savings Per Replacement
Baths| ™[ Method: (Percent ]
Bnnual Admin Costs 5500 Other | [T % Suvingstbcet Aug GPONAcet
Irrigation| [ [ SF Lavatory Faucets 14.5% 8.1
Description Poalz| [T SF Showers 14.5% 25.7
The 2018 International Building Code [IBC) Swtash Down | [ SF Dishw ashers 14.5% 23
requires hot water recirculation on all new Cazling 5SF Clothes 'wWashers 14.5% 19.1
development. Gar Washing| | [ F Mon-LavatoriKitchen Fauce 14.5% 15.1
External Leakage| [~ ™ MF Lavatory F aucets 14.5% 25.7
Qutdoar MF Showers 14 5% 124.0
Man-LavataryKiechen Faucerz | W | & MF Dishw ashers 14.5% 4.3
MF Clothes '%/ashers 14.5% 727
Comments F Mon-LavatorylKitchen Fauce 14.5% 47.0
=Water=avings based onJim Lutz paper and
information from Gary Klein and David Grieshop. See Targets

spreadsheet titled "Hot Water On Demand Water
Favings Estimate_2013" includes 1750 =q. ft house
saves 1571 gallons peryear or 4.3 gpd/acct and 2 total
of 95.5 gpd per 5F home, equates to ~4.3% =avings per
home. Based on a §F indoor water use this results inan
equivalent savings of approximately 7-2 gpd/acct
savings (7.06 gpd) or approsx. 14.5% on shower and
faucet end uses. More information for example system
by ACT on www.gothotwater.com.

=Customer costs represent new development
installaticn and device less than existing retrofit
costs).

= Utility costs represent time to monitor
implementation.

Target Method:

i of Bocts Targeted { ur 100.000%

Only Effects Mew Accts|[#

Costs Targets
Fisture Costs Admin Costs | Utility Tatal MF SF Total
2018 S0 50 50 2013 [1] o []
2019 50 50 50 2013 1] o [i]
2020 55 5500 5505 2020 BB 245 411
2021 56 5500 5506 2021 68 353 420
2022 56 5500 5506 2022 69 360 429
2023 56 S500 5506 2023 71 368 435
2024 56 5500 5506 2024 72 376 448
2025 56 5500 5508 2025 74 385 459
2026 56 S500 5508 2026 75 333 468
2027 56 S500 5506 2027 77 402 479
2025 56 5500 5506 2025 79 411 489
2023 57 5500 5507 2023 20 420 500
2030 57 S500 5507 2030 82 429 511
2031 57 5500 5507 2031 24 438 522
2032 57 5500 5507 2032 86 448 534
2033 57 5500 5507 20533 28 458 546
2034 57 5500 5507 2034 90 488 557
2035 58 S500 5508 2035 92 478 570
2036 58 5500 5508 20536 94 483 582
2037 58 5500 5508 2037 96 439 595
2038 58 5500 5508 2038 98 510 508
2033 58 5500 5508 2033 100 5322 622
2040 58 5500 5508 2040 102 533 635

Water Savings
Units q
Tatal Savings (mgd.

2013 0.000000
2013 0.000000
2020 0.006013
2021 0.012041
2022 0.018034
2023 0.024152
2024 0.030253
2025 0.036393
2026 0.042571
2027 0.048793
2025 0.055068
2023 0.061391
2030 0.067769
2031 0.074203
2032 0.080710
2033 0.087294
2034 0.093954
2035 0.100700
2036 0.107531
2037 0.114445
2035 0.121457
2033 0.128560
2040 0.135758




Overview

Customer Classes

wherever hot water waiting times are more
than 1/2 minute. Requires an electrical outlet
under the sink, which iz not common on clder
home bathrooms but is on kitchen sinks.

Mame|Hot Water Recirculation Retrofi = EAE] '
L AR EIEE -
Abbr|HotRecircRetro HEIHEHEHEIEEE Hwerage 'w'ater Savings [mgd)
Categary| Default - CFrjrjrfrirjrir 0.001216
Measure Type | Standard Meazure - Lifetime Savings - Present Walue [$]
SHotWatey End Uses | Uilty] 517,328
= Time Period [ Measure Life | zlslalzlzlz]z Cammunity] 540,314
First'ear[ 2020] [ Permanemt[# | tlw|3[2|8|2|&[5]6 Lifetime Costs - Present Malue [$]
Last'Vear| 2040 Tailets| [ Ukiliey] 5101,641
easure Length| 21 Urinals Communityl 5264,268
Lavatary Faucets W Benefit to Cast Ratio
Fixture Cost per Device Thowers| | Utility] 0.17
[ Uilty | Customer | Fistfcet Dishwashers| | ™ Community| 0.15
SF| s3oo.o0|  seco.00] 1 Clathes Washers| | Cast of Savings per Unit Valume [$mg)
Proc Ukiliey] 53,953
Administration Costs Kitchen Spray Rinze
Method: Internal Leakage| [ End Use Savings Per Replacement
IMarkup Percentage 253 Eaths| [ Method: | Percent v
oeher| [ % Swvingsthcct | Avg GPDAcc
Description Irrigation r SF Lavatary Faucets 14.5% 2.1
Provide a rebate to equip existing homes with Pools r SF Showers 14.5% 25.7
efficient hot water on demand systems. These “wazh Dewn r EF Non-LavatoryKitchen Faucet] 14.5% 15.1
systems use 8 pump placed under the sink to Cooling
recirculate water sitting in the hot water pipes Car Washing r Targets
to reduce hot water waiting times by havingan External Leakage| | Target Method: | Percentage v
on-demand pump on a recirculation line. Can Cutdoor ~ of Accts Targeted Hur 0.100%
be installed on kitchen sink or master bath, Non-LavatorpKitchen Faucets ¥ Oinly Effects Mew F\cctsl r

Ci

Rebate program. Water savings based on Jim Lutz paper
and information from Gary Klein and David Grieshop.
See spr titled "Hot Water On Demand Water

Savings Estimate_2013" includes 1750 =q. ft house
saves 1571 gallons peryear or 4.2 gpd/acct and a total
of 98.5 gpd per 5F home, equates to ~4.3% savings per
home. Based on a 5F indoor water use this results inan
equivalent savings of approximately 7-8 gpd/acct
savings (7.06 gpd) or approx. 14.5% on shower and
faucet end uses. More information for example system
by ACT on www.gothotwater.com.

= Customer cost based on typical cost to install per
fixture.

Costs Targets
Accounts
Fixture CostgAdmin Costs| Uil Tatal SF Total
2015 50 50 50 2015 1] 1]
2013 50 50 50 2013 o o
2020 54,808 51,202 56,010 2020 16 16
2021 54,914 51,228 56,142 2021 16 16
2022 55,022 51,255 56,277 2022 17 17
2023 §5,132 51,283 56,415 2023 17 17
Z024 55,245 51,311 56,557 2024 17 17
2025 55,361 51,340 56,701 2025 18 18
2026 55,479 51,370 56,848 2026 18 18
2027 55,599 51,400 56,999 2027 19 19
2028 55,722 51,431 57,153 2028 19 19
2023 55,848 51,462 57,310 2023 19 19
2030 55,977 51,494 57,471 2030 20 20
2031 56,108 §1,527 57,635 2031 20 20
2032 56,243 51,561 57,803 2032 21 21
2033 56,380 51,595 57,975 2033 21 21
2034 56,520 51,630 58,150 2034 22 22
2035 56,664 51,666 58,330 2035 22 22
2036 56,810 51,703 58,513 2036 23 23
2037 56,960 51,740 58,700 2037 23 23
2038 57,113 5$1,778 58,892 2038 24 24
2033 57,270 51,817 59,087 2033 24 24
2040 57,430 51,857 59,287 2040 25 25

Water Savings
Units imad x|
Total Savings (magd|

2015 0.000000
2019 0.000000
2020 0.000113
2021 0.000226
2022 0.000341
2023 0.000457
2024 0.000574
2025 0.000693
2026 0.000813
2027 0.000934
2028 0.001056
2023 0.001180
2030 0.001305
2031 0.001432
2032 0.001560
2033 0.001689
2034 0.001820
2035 0.001953
2036 0.002087
2037 0.002223
2038 0.002361
2033 0.002501
2040 0.002642




@

Showerhead

and Faucet

WaterSense
Code

Overview

Customer Classes

Mamne| Showerhead and F aucet WaterSense Code =, =
Abbr | ShowF aue 7 S|o Awerage W ater Savings [mad]
Categary| Oefauls Flumbing Gade =l W r 0.054324
Measure Type | Sandard Mearure | Lifetime Savings - Present Value [$)
5 tility | $1.342.491
Time Period [ Measure Life | 3 [, == Community| $2,874 957
First vear] 2020] [ Permanent]® | 5w|a|% 3|5 Lifetime Costs - Present Walue [$]
Lazt Year| 2040 Tailere| ||| Utilitg| 4197,309
eazure Length| 21 Urinalr C|r Community| $7E1.980
Lavatary Faucotr| W [ W | W | W Eenefit to Cost Ratic
Fizture Cost per Device Shouorr| W | W | W [ Utility] E.80
Lltiliky Customer | Fisféect Dirhuarhers| ||| Community| 3.68
MF $1.00 $10.00 20 Clathar Warkers| T[] Cost of Savings per Unit Volume [$/ma)
SF $1.00 $10.00 4 Frocarr, r Utility] $249
Cor F1.00 $10.00 20 Kitzhen Spray Rinre| rir
HOT £1.00 £10.00 1] Internal Leakaae| ||| End Use Savings Per Replacement
RES F1.00 $10.00 ] Eathr| ™ [T r [T
FAAR F1.00 $10.00 20 rrninlin il I Eavingrifizzt | AuqGRDMzE
Ierigatian| | ][I IMF Lavatory Faucets 3.8 26.7
Administration Costs Foale| [T r 5F Lawvatory Faucets K a1
Wark Doun| [ | rir HOT Lawvatary Faucets e 3804
Annual Admin Costs 310,000 Caoling] Crjrjr IMF Showers 20,0 1240
Gar Warkinal | SF Showers 200 25.7
Description External Leakaqe| I || || |17 HOT Showers 2005 051
Future code change to require all figtures in new development meet Outdonr| F Mon-LavatomKitchen Faucet| 18.2% 47.0
waterSense specifications. Recommended in concert with a conservation an-Lavatars fKit<hen Faucetr] W | W0 | W9 | W | | W EF Mon-Lavatorylkitchen Faucet 2.2 151
plan review. 0T Maon-LavatoryfKitchen Fauce| 18.2% 3238
Comments COr Lavatory Faucets anax 44,7
Savings based on wode changing from 2.2 to 1% for kitchen, 2.2 to 1.5 bor residential RES Lavatory Faucets 3.8 1261
lavatary, and 2.5 to 2.0 for showerheads. Recommend in concert with consersation PN Lavatorn Faucets K 426.0
plan review. COM Shawers 20,0 59.2
Ltility zosts inchde increased code enforcement. Approzimately $5k annually (via IAMN Showers 20,05 1656
ZOF Building Official) 10rA Mon-LavatorylKitehen Fauc 182 424
ES Mon-Lavatory/Kitchen F auce| 18.2% 1931
A1 fon-LavatorylKitchen Fauce 18.2% 3E2.0

Target Methad:
% of Accts Targeted fur 1000005
[ Only Effects New Accts[@
Costs Targets Water Savings
Uility Dotai o] ficcountr 2 mad
Fizture Costfdmin Costq Utilicg Total il SF Cor | HOT RES AR | Total Fotal Savings [mogd
20s 30 $0 0 20s 0 0 0 0 0 0 0 2018 0.000000
24 $0 $0 0 204 I} I} I} I} I} I} I} 2014 0000000
2020 #3456 $10,000 $13,456 2020 EE 345 H 2 3 1 443 2020 0003550
2021 F2.024 410,000 $13.534 2021 E2 353 32 2 3 1 158 2021 L) et
20z $3EN $10.000 $13.60| 2022 B3 360 32 2 3 1 168 202 0.0ZE002
2023 #3689 $10,000 $13,689 2023 kil 368 33 2 3 1 178 2023 0.034399
2024 33,772 $10,000 F13,772 2024 T2 376 34 2 3 1 4849 2024 0.043520
2025 3,208 410,000 13,256 2025 T4 386 | 2 3 1 500 2026 0053068
2026 $3.933 £10,000 $13.939 2026 il 393 35 2 3 1 510 2026 0062336
2027 4,025 10,000 #14,025 2027 7 402 36 2 3 1 522 2027 0.071732
a0zg $401E 410,000 14,116 2028 T4 41 a7 2 4 1 533 2023 0081262
2023 4,205 410,000 F14.208 2024 20 420 a8 2 4 1 B45 2024 0030523
2030 34,297 $10,000 $14,297 2030 92 4249 349 3 4 1 557 2030 0100713
20 4,392 10,000 34382 203 24 435 o] 3 4 1 SEa 203 010653
0%z 4,489 £10,000 F4.483 2032 6 448 40 3 4 1 52 203z 0120734
2033 $4,588 $10,000 $14.588 2033 98 458 il 3 4 1 595 2033 0130965
2034 34687 $10,000 H14.687 2034 a0 463 42 3 4 1 EO7 2034 0141344
2035 4,792 410,000 FM.782 2035 532 178 2 3 4 1 £ 2026 0151284
2036 $4.897 £10,000 $14.897 2036 94 4839 44 3 4 1 B35 2036 0162584
2037 5,005 10,000 15,005 2037 96 493 45 3 4 1 E43 2037 0173447
20ze £5.114 410,000 15,114 2038 9% 51] 1€ 3 4 1 EEZ 2033 0124474
2033 $5.227 $10.000 $16.227 2033 I} g 7 3 4 1 E7T 2033 0195674
2040 $6,343 10,000 $15,343 2040 02 533 43 3 ] 1 E92 2040 0207050




Leak
Assistance

Overview

Name|Leak Assistance == z|2 T
Abbr|LeakAssist LEL HEEE =B g 5 Awerage Water Savings (mgd)
Category | Default = I |l || ()| r 0.001594
Measure Type| Standard Measure - Lifetime Savings - Present Value (5)
End Uses | Utility | 523,279
Time Period Measure Life z[[elz]2]z]= Community| 537,445
First Year| 2020 Permanent||_ HEEEEEEEE Lifetime Costs - Present Value (§)
Last Year| 2040 Years| 10 Tailets || Util'rh.rl 5134,770
Measure Length| 21 Repeat| v Urinals Curnmun'rn.r| $134,770
Lavatory Faucets| [ |1 Benefit to Cost Ratio
Fixture Cost per Device Showers|T_|T_ Utiity]| 0.17
Utility Customer | FiclAcct Dishwashers | [ C.urnmun'rty| 0.28
MF|  5200.00 50.00 2 Clathes Washers|] | Cost of Savings per Unit Volume ($/mg)
SF 5200.00 $0.00 1 Frocess Util'rtyl 510,066
Kitchen Spray Rinse
Administration Costs Internal Leakage |V | ¥ End Use Savings Per Replacement
Methad: Baths|! |7 Fercent ]
WMarkup Percentage 100% arker|! |1 i Savingstacet | Awg GPD#Acct
irigation|] |7 WF Internal Leakage 50.0% 342
Description Focls|! || SF Internal Leakage 50.0% 15.1
Leak assistance for qualifying low income ‘washDown|! |1 MF External Leakage 50.0% 21
customers. Only owner occupied Cooling SF External Leakage 50.0% 3.3
residences/accounts are eligible. Would Car Washing -
partner with plumbers to fix basic leaks at Esternal Leakage |V [V Targets
a flat rate. Qutdoor Target Method:
on-LavatorylKitchen Faucets | [ % of Accts Targeted / yr 0.100%
Only Effects New Accts |
Cc ts
= Assume 1 leak per 5F, 2 leaks per MF (typically
duplex owners), as these programs typically are for
owner-occupied residences
> Might model after SAWS Plumbers for People.
Costs Targets Water Savings
Wiew: Wiew Linits mad -
Fixture CostgAdmin Costs| Utility Total MF SF Total [Total Savings (mgd
2018 S0 50 50 2018 o 0 0 2018 0.000000
2018 50 50 S0 2019 0 1] o 2019 0.000000
2020 54,434 54434 58,867 2020 3 16 19 2020 0.000203
2021 54,531 54,531 59,062 2021 3 16 0 2021 0.000411
2022 54,631 54,631 59,262 2022 3 17 20 2022 0.000623
2023 4,733 54,733 59,465 2023 3 17 20 2023 0.000840
2024 54,837 54,837 59,674 2024 3 17 21 2024 0.001062
2025 54,943 54,943 59,887 2025 3 18 21 2025 0.001289
2026 35,052 $5,052| 510,104 2026 3 18 22 2026 0.001520
2027 $5,163 55,163 510,326 2027 4 19 22 2027 0.001757
2028 55,277 55,277 510,554 2028 4 19 23 2028 0.001939
2028 55,393 55,393 510,786 2028 4 19 23 2029 0.002246
2030 54434 54434 58,867 2030 3 16 19 2030 0.002246
2031 54,531 54,531 59,062 2031 3 16 20 2031 0.002246
2032 54,631 54,631 59,262 2032 3 17 20 2032 0.002246
2033 4733 54,733 59,465 2033 3 17 20 2033 0.002246
2034 54,837 54837 59,674 2034 3 17 21 2034 0.002246
2035 54,943 54,943 59,887 2035 3 1B 21 2035 0.002246
2036 55,052 55,052 510,104 2036 3 18 22 2036 0.002246
2037 $5,163 55,163 510,326 2037 4 19 22 2037 0.002246
2038 55,277 55,277 510,554 2038 4 19 23 2038 0.002246
2039 35,393 $5,393| 510,786 2039 4 19 23 2039 0.002246
2040 54,434 54434 58,867 2040 3 16 19 2040 0.002246




Overview Customer Classes
lMame|Submetering zslalz|2|z|= units MG |
Abbr|Submeters HEIEEHEBEIEE Buerage Water Savings (mgd)
Categary| Default = FIC|F|rrjrirjriir 0.001541
Measure Type | Trandard Measure - Lifetime Savings - Present Walue (]
End Uses Uilty] $21,643
Time Period [ Measure Life | z|s(alz]5l2] 2 Cammunity] 538,096
First'vear| 2020] | Permarent[® | HEEHEEEEEE Lifetime Costs - Present Value (]
LastYear| 2039 Toilets| #| | Uility] 5168,297
=azure Length| 20 Urinals o Communityl 5330,532
Lawatory Faucets| W W Eenefit ta Cost Fatio
Fixture Cost per Device Showers| W ¥ Utility| 0.13
Lltiliey Customer | Fintficct Dishwasherz| W 4 Communityl 0.12
MF 5100.00 5100.00 110 Clathes Washers| ¥ 4 Cost of Savings per Unit Y olume [$img)
carM 5100.00 5100.00 10 Process r Uti|ity| 513,077
Kitchen Spray Rinze W
Administration Costs Internal Leakage | M ~ End Use Savings Per Replacement
Method: Bathe| ] method:
Markup Percentage 5% ather| [ I % Favingstacct Avg GROMACCE
Irrigation| ¥ MF Tailets 15 0% 102.6
Description FPoals| | COM Tailets 15.0% 149 3
Provide submeters [point leak detection “wash Down| | COM Urinals 15.0% 39.5
devices like Flume offers) for all spartments in Cooling I MF Lavatory Faucets 15.0% 25.7
an apartment complex or all businesses ina Car Wazhing| I COML zawatary Faucets 15.0% 49.7
strip mall. External Leakage| ¥ i [MF Shaowers 15.0% 124.0
Outdoor COM Showers 15.0% 59.2
Mon-L Faucers| W i MF Dishw ashers 15.0% 4.3
COM Dighw ashers 15.0% 38.5
Ci MF Clathes \Washers 15.0% 72.7
Savings based on estimated metering retrofit projects COM Clathes 'washers 15.0% 98.7
and education measure estimated savings. Leak COM Kitchen Spray Rinse 15.0% 32.9
savings are higher since submetering should make MF Internal Leakage 15.0% 34.2
leaks easier to identify and locate. Costs based on COMInternal Leakage 15.0% 65.8
Flume retail rates. Markup percentage is based on IMF Irrigation 15.0% 25.2
estimated installation. COM lrrigation 15.0% 120.2
MF External Leakage 15.0% 2.1
Flume devices retail at 5200. COMExternal Leakage 15.0% 9.8
=Restaurant accounts have already received a F Mon-LavatoruKitchen Faucet 15.0% 47.0
"submeter". Some restaurants may be included in 0OM Non-LavatorKitchen Faucel 15.0% 42.4

commercial account strip malls.

Targets

Target Method:

# of Accts Targeted ! ur

Costs Targets Water Savings
Uility Dokl ¥ h Accounts -i Units {mad |
Fixture Costs dmin Costs| Utilivy Total MF carM Tatal Total Savings (mgd

2015 50 50 50 2015 0 o 0 2015 0.000000
2013 50 50 50 2013 1] o 1] 2013 0.000000
2020 512,000 5600 512,600 2020 1 1 2 2020 0.000169
2021 512,000 S600 512,600 2021 1 1 2 2021 0.000335
2022 512,000 5600 512,600 2022 1 1 2 2022 0.000499
2023 512,000 5600 512,600 2023 1 1 2 2023 0.000660
2024 512,000 5600 512,600 2024 1 1 2 2024 0.000818
2025 512,000 5600 512,600 2025 1 1 2 2025 0.000975
2026 512,000 S600( 512,600 2026 1 1 2 2026 0.001129
2027 512,000 5600 512,600 2027 1 1 2 2027 0.001281
2026 512,000 5600 512,600 2028 1 1 2 2028 0.001431
2023 512,000 5600 512,600 2023 1 1 2 2023 0.001530
2030 512,000 5600 512,600 2030 1 1 2 2030 0.001726
2031 512,000 5600 512,600 2031 1 1 2 2031 0.001871
2032 512,000 S600 512,600 2032 1 1 2 2032 0.002014
2033 512,000 5600 512,600 2033 1 1 2 2033 0.002156
2034 512,000 5600 512,600 2034 1 1 2 2034 0.002256
2035 512,000 5600 512,600 2035 1 1 2 2035 0.002435
2036 512,000 5600 512,600 2036 1 1 2 2036 0.002573
2037 512,000 5600 512,600 2037 1 1 2 2037 0.002709
2038 512,000 S600 512,600 2038 1 1 2 2038 0.002845
2033 512,000 5600 512,600 2033 1 1 2 2033 0.002979
2040 50 50 50 2040 0 o 0 2040 0.002964




