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 Janine Stone, Colorado State University  Terry Franklin, Grand Junction Utilities
» Jeannine Shaw, Denver Water » Todd Smith, Academy Sports Turf/H&K
« Jeff Tejral, Aurora Utilities Landscape
+ Jeff Woodward, Center for ReSource » Wayne Eckas, Leonard Rice Engineers
Conservation » Wayne Vanderschuere, Colorado Springs
* Jill Wuertz, Denver Parks and Recreation Utilities
Department » Webb Jones, Water Consulting Group

* Joe Ferdig, City of Thornton

The Board of Directors of Colorado WaterWise preddyuidance, editing, and support through out
the guidebook preparation process. The authots twiexpress sincere thanks to the members of
the Colorado WaterWise Board of Directors:

» Beorn Courtney, Headwaters Corporation

* Cindy Moe, Denver Water

» Curtis Swift, CSU Cooperative Extension

» Drew Beckwith, Western Resource Advocates

» Esther Vincent, Northern Water

» Jean Van Pelt, Southeastern Colorado Water Conmsgnistrict
» Jeff Tejral, Aurora Utilities

» Jeff Woodward, Center for ReSource Conservation
* Kim Frick, Clear Water Solutions

* Laura Wing, City of Thornton

» Laurie D'Audney, Fort Collins Utilities

* Ruth Quade, City of Greeley

» Scott Winter, Colorado Springs Utilities

» Stu Feinglas, City of Westminster

This guidebook would not have been completed withioe efforts of Peter Mayer and the staff of
Aquacratft, Inc. Water Engineering and Managemetituding Bill DeOreo, Renee Davis, Leslie
Martien, Andrew Funk, and Matt Hayden.
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PREFACE

On behalf of Colorado WaterWise, we are pleasqudsent you with th&uidebook of Best
Practices for Municipal Water Conservation in Cado. Colorado WaterWisehe voice of
Colorado’s water conservation communiyas formed in 2000 to promote and facilitate the
efficient use of water in Colorado. We believe tBatorado should be a water conservation leader
because of the critical role water plays in ourisena state.

To meet Colorado WaterWise'’s strategic goal to tipgnate in the development of urban water
conservation policies and integrated resourcepigrtools,” theBest Practices Guideboakas
developed for use throughout the state. Bhst Practices Guideboaitfers help to those
developing water conservation plans with a seleatiosensible and cost effective water
conservation measures and programs.

This Best Practices Guideboatkas inspired by an emerging need statewide fotiesilarge and
small to plan for and implement water conservagioograms, to comply with Coloradd¥ater
Conservation Act of 200é4nd to complement the Colorado Water ConservatmardsWater
Conservation Plan Development Guidance Document

TheBest Practices Guideboakas developed through a stakeholder processlthatea for input
from local utilities, state agencies, the greerustdy, water conservancy districts, local non-pgsofi
consultants, and members of academia.

We often hear that, “water is our most preciousiragtresource.” It is Colorado WaterWise’s
sincere hope that thBest Practices Guideboatill not only help to fill the need for a technica
resource, but also provide value in the challerfgae®ting our state’s water needs.

Our sincere thanks go to the Colorado Water CoasiervBoard for providing a generous grant to
fund development of thiBest Practices Guideboaind for their dedicated support for this project.

Famic Dludrey .\

Laurie D’Audney and Esther Vincent
Co-Chairs
Colorado WaterWise
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FORWARD

The document that you have before you is a testatoehe strides that Colorado has made in
municipal and industrial water conservation in plast decade. For the first time, Colorado has
its own comprehensiv@uidebook of Best Practices for Municipal Water 8&amation We no
longer must rely on our western neighbors for thisrmation. Colorado has taken the best of
the best practices and applied them to our Stageirang that our water providers have proven
and applicable water conservation measures torategto their water conservation plans.

The Colorado Water Conservation Board (CWCB) isudrto have partnered with Colorado
WaterWise on this ambitious and valuable projdcis an example of the State working
collaboratively with local water providers in awstbns oriented approach. | hope that it serves
as a template for future partnerships.

Colorado has advanced the science of water cortgmrvaNater providers on the east and west
slopes are planning for and implementing new andvative water conservation strategies. But
with a forecasted increase in our population, mdaorerin this area cannot falter. Conservation
has great potential to contribute to a water prewgifuture water supply needs. We need to
continue working at being efficient with our watesources as we adopt a culture of using only
what we need. Water conservation planning mustilbeintegrated into water resource
planning. To that end, the CWCB will work at sugpw the integration of these Water
Conservation Best Practices into water providelaping efforts, including water conservation
plans. The CWCB will work to provide the necesdachnical support for those efforts.

With the publication of th&uidebook of Best Practices for Municipal Consansain
Coloradg we have achieved an important milestone. The BWi0ks forward to continued
progress in water conservation.

| ¥ ) ."|'l
v TAS (‘q__._,{ -t ¢ A

o

Veva Deheza
Section Chief, Office of Water Conservation & Drou@lanning
Colorado Water Conservation Board
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CHAPTER 1. INTRODUCTION

Purpose of Guidebook

The Colorado WaterWisBuidebook of Best Practices for Municipal Water €emation in
Colorado(Best Practices Guidebod&r short) is a planning tool prepared for thegose of
improving and enhancing water efficiency in Colarad heBest Practices Guideboaltfers a
detailed description of specific water conservatimeasures, program elements, regulations,
policies, and procedures that can be implementeddbgrado water providers to help ensure
reliable and sustainable water supplies for fugeeerations.

Colorado WaterWise envisions that tBest Practices Guidebootkll be used by water
professionals including water providers, local goweents, consultants, building managers,
design engineers, irrigation professionals, anérstthroughout the state to help select the most
sensible and cost effective water conservation nreasand programs. Utilities can use Best
Practices Guidebooto help select water conservation programs taigein their conservation
plans to be submitted to the Colorado Water Comasienv Board (CWCB). Building trade
professionals may use tBest Practices Guidebod& determine the most sensible water
efficiency practices to implement in new constroetprojects and existing buildings. Others
may find theBest Practices Guidebo@kuseful tool to increase water efficiency in thecal
community.

The Guidebook of Best Practices for Municipal Water €awation in Coloradaes an essential
companion to the water conservation planning ressudeveloped by the CWE&BNd can be
used by water providers large and small to helpcselppropriate, cost effective water
conservation program measures.

What is a Best Practice?

Experience in developing and implementing waterseovation programs over the past decades
has resulted in a body of knowledge in Coloradoasrdss the United States. This knowledge
combined with experience, research, and analysisdsailted in the development of “best
practices” (aka best management practices), whiekvater planning, management, and
efficiency measures and policies designed to depveven water savings and improved water
management.

In this Best Practices Guidebopgrepared specifically for Colorado, the best ficas (BPs) are
designed to assist water providers of all sizeteteelop effective water conservation programs
that deliver real demand reductions among existugjomers and ensure new customers join the
system with efficiency already “built in.”

A best practice is intended to encompass a braadege of actions and activities than a best
management practice, although at the end of thétdapnly a relatively minor semantic
distinction. The authors have chosen the termt‘pexctice” or BP rather than “best
management practice” because not all of the bastipes described in this guide are directly

! Preparation of thBest Practices Guideboakas made possible through grant funding from tiéGB.
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related to management of water. Some of the biastipes included here describe methods to
improve the efficiency of water use while othersa#e a regulatory framework that can be
used to manage the demand of new and existingroesto

These Colorado-focused water conservation bestipeaavere developed to fit into the
Colorado Water Conservation Board’s guidelinespf@paring a water conservation pfafEach
best practice is structured similarly with a cldefinition that describes the practice itself ad we
as implementation techniques, scope, potentialivgatdngs, water savings estimating
procedures, cost effectiveness considerationsrefacences to assist in implementation.

What’s Included in the Guidebook?

The Guidebook of Best Practices for Municipal Water €amwation in Coloradoncludes the
following elements:

» Detailed information on 14 selected best pract#oas including: implementation
approach and methods, likely costs, anticipate@msstvings, barriers and challenges.

» Guidance on prioritizing and selecting appropriagger conservation program tools and
measures for different communities and situations.

» Descriptions of appropriate utility best practiéf@swater management including
conservation-oriented rate structures and utiligfawloss programs.

» Descriptions of appropriate end user (customeman@nd outdoor best practice options
for urban water conservation in Colorado.

» Aresource guide for anyone seeking water congervatformation, assistance, and
financing in Colorado.

* Aliterature review of urban water conservationtlleanagement practices and best
practice guidance documents developed in Coloradetsewhere.

The best practices included in tlest Practices Guidebookere selected and carefully
reviewed by a project advisory committee and aedtalder committee each comprised of
Colorado water conservation, water managementlaanatscape experts from all areas and
sectors in the state. The authors and the restemmittees have worked to ensure that the
descriptions, information, and data provided irs Best Practices Guideboo&re as accurate
and complete as possible. If we missed somethimgaole a mistake, please let Colorado
WaterWise know and we’ll do our best to fix it irfitaure edition. It is envisioned that tiBest
Practices GuidebooWwill be reviewed and updated approximately everg fears.

How Were the Best Practices in this Guidebook selected?

The Guidebook of Best Practices for Municipal Water €amvation in Coloradevaslargely
written by Peter Mayer, P.E. and the staff of Aqaéicinc., but the best practices included were
carefully selected by a diverse group of watergssionals and industry experts who served on
the Project Advisory Committee (PAC) and the Stalkedr Advisory Committee (SAC). A list

of all participants on the PAC and SAC is providethe Acknowledgements section of this
document. The best practice selection process agefullows:

2 http://cwcb.state.co.us/NR/rdonlyres/D3A6FD70-422D8-917B-
0CC4A5BD77C1/0/GuidelinesToReviewEvaluateWCPlarfs.pd
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Literature Review

The project team was well aware of the significaatk that has gone into developing best
practices guides in other states and regions. pidadiae on these efforts and to effectively
incorporate applicable best practices from otheasinto théest Practices Guideboo#,
detailed literature review of best practices repartd publications was conducted. The
consultant team prepared a bibliography and liteeateview (presented in Chapter 5) on best
practices around the U.S. From this effort a “mabs$t” of potential best practices from these
sources was assembled.

Selection of Best Practices

Once the literature review was completed, the ptdgam reviewed the master list of best
practices and brainstormed for additional appréeteest practice measures to include. Once
this was done, the literature review, master lisiest practices, and annotated bibliography
were provided to the PAC and SAC for review.

Within a few weeks of receiving these work produatsombined PAC and SAC meeting was
convened to review the list of best practices andetermine which should be included in the
Best Practices GuideboolApproximately 30 members of the PAC and SACuduig utility
representatives, landscape professionals, wat@rexand consultants attended this meeting in
Westminster. The meeting included a brainstormpingse, a discussion phase, and an
integration phase from which the most relevant@oylicable best practices for Colorado were
selected.

At the conclusion of the combined PAC and SAC nmegtihe final list of best practices for
inclusion in theBest Practices Guideboakas reviewed and approved.

Review of Draft Guidebook

Once the best practice selection process was ctenplguacraft prepared the first draft of the
Best Practices GuideboolA PAC meeting was convened and the draft guidkleas

presented. PAC members were then given three weeksiew the first draft. Project Manager
Brenda O’'Brien prepared a useful spreadsheet tomsist the large group of reviewers in
coordinating their comments.

Once comments from the PAC were received and imcated, the second draft of tBest
Practices Guidebookvas prepared by Aquacraft. The second draftmwagided to the PAC,
SAC, and Board for review. Several weeks werdtaltbfor this review and significant
comments were received.

Aquacraft again incorporated comments and changgprepared a third draft of tiBest
Practices Guidebookvhich then went through final review from the jexd manager and the
Colorado WaterWise Board. Once final comments weceived, the findBest Practices
Guidebookwas prepared and published. It is envisionetittieBest Practices Guideboaill
be reviewed and updated approximately every fiarge
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How to use this Guidebook

The Guidebook of Best Practices for Municipal Water €amwvation in Coloradas intended to
be a reference manual for water providers and sttheveloping or seeking to improve their
water conservation progranit is envisioned that thBest Practices Guideboatll be used by
water professionals throughout the state incluehater providers, local governments,
consultants, building managers, design enginetrstcehelp select the most sensible and cost
effective water conservation measures and progtanmmsplement. Th@&est Practices
Guidebookemphasizes practicality, costs and benefits, vwagteings, implementation
procedures, as well as evaluation methods.

Utilities can use th8est Practices Guidebod& help select water conservation program options
to include in their conservation plans to be sutedito the CWCB. Building trade professionals
may use thd8est Practices Guidebod& determine the best water efficiency practices to
implement in new construction projects and exisbogddings. Others may find tHgest

Practices Guideboo# useful tool to increase water efficiency in theaal community.

At the end of the day, this document is only a gok document. It is left to individual
communities to decide which best practices are@p@te and can be used to meet specific
goals and needs.

Funding for Best Practices Implementation

The Colorado Water Conservation Board administezs/¥ater Efficiency Grant program for
water conservation planning and measure implementatheGuidebook of Best Practices for
Municipal Water Conservation in Coloradan be used as a reference to develop more gHecti
water conservation plans as well as prioritizingliementation of water conservation programs
and measures. Utilities that wish to implement messfrom this guidebook may be eligible to
receive grant funding from the CWCB to assist vintiplementation. Details for the Water
Efficiency Grant Program can be found at:
http://cwcb.state.co.us/Conservation/WaterEfficigBantProgram/

About Colorado WaterWise

The mission of Colorado WaterWise is to promote fanditate the efficient use of Colorado’s
water.

Colorado WaterWise is the voice for water conséovain Colorado. In 2001, Colorado
WaterWise was created by combining Metro Water €oration, Inc. and Xeriscape Colorado,
two non-profits formed in the mid-1980s to promataer wise practices among homeowners,
businesses, and water providers.

Colorado WaterWise provides support to water pitesls, water providers, and communities
across Colorado empowering them to offer more nesipe, and effective programs to their own
customers, clients, and citizens.

Additional information about Colorado WaterWise d@nfound atvww.coloradowaterwise.org

20



CHAPTER 2. BEST PRACTICE SUMMARY

The Guidebook of Best Practices for Municipal Water Samwation in Coloradancludes 14
best practices that impact all municipal water siserd target indoor and outdoor use, and
municipal water loss. Many of the best practicesduded in this guidebook are multi-faceted
and include several related practices such as mgtand rates.

Few water providers will have the resources to enpnt all 14 best practices covered in this
guidebook, although the authors encourage theteflbhen developing a water conservation
program tailored to the needs of the communitig &nticipated that a utility will start with the
foundational best practices and add selected additrelevant best practices from among the
best practices described here. Once these besicpsaare implemented, utilities may
contemplate adding additional programs from thiedligoractices not included in this guidebook.
(A listing of the conservation practices that weoasidered, but ultimately not selected for the
Best Practices Guideboak provided in Appendix A.) Chapter 3 provides fme” of different
best practices selected to meet different budgetadydemand reduction objectives.

Summary of Best Practices

A total of 14 best practices are discussed inghidebook. For convenience they have been
divided into four target categories:

1. Water System and Utility Best Practices

2. Outdoor Landscape and Irrigation Best Practices

3. Indoor Residential (single-family and multi-familBest Practices

4. Indoor Non-Residential (commercial, industrial amstitutional) Best Practices

Summaries of the best practices included in thidehook are provided on the next four pages.
The best practices in this guidebook are organisaug the following category labels:

* Foundational - best practices for water efficiency that aresidered essential for all
utilities to implement.

* Informational - best practices that offer useful informationveater efficiency to utility
customers to foster conservation actions and behavi

* Support - best practices that provide technical informatatata, and assistance on water
efficiency to customers (closely related to infotimiaal best practices).

» Management- best practices that offer improved utility maeagnt procedures and
actions to promote water conservation.

* Understanding - best practices that aim to improve knowledge amdreness of water
use and efficiency.

» Operational - best practices that seek to improve water coasien in everyday utility
functions.
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Water System and Utility Best Practices

No. | Best Practice Category Overview Estimated Water Savings
Metering, Foundational, Impacts the way utilities charge new customers when they »  Metering: 10 — 40% reduction vs. un-metered.
conservation-oriented | Informational, join the system, bill their existing customers for the water «  Rate structure: Varies by structure and rates.
rates and tap fees, Support, they use, and understand who customers are and which Reduction range = 0 — 30%.
customgr S Managemgpt. cugtomers might beneﬂF from improved water efﬂmency. «  Tapfees: Varies by method. Efficient buildings
1 cgtlegorlzatlon within Impact_s utility This oategory can also [nolude advaqoed metering systems have been shown to use 30-70% less water.
billing system operations apd all | that provide leak detection and real time use data for Linking tap fees to demands will encourage
customers directly. | customers. conservation.
e Customer categorization: None.
Integrated resources | Foundational. Integrated resources planning (IRP) is a comprehensive A plan by itself doesn't save water. A utility without a
planning, goal setting, | Impacts utility planning effort that incorporates water conservation conservation plan doesn't save water either.
and demand operations and programs as another option for meeting future needs. IRP
monitoring customers encompasses least-cost analyses of demand and supply
2 indirectly. options that compares supply-side and demand-side
measures on a level playing field and results in a water
supply plan that keeps costs as low as possible while still
meeting all essential planning objectives.
System water loss Foundational. Water loss control is the practice of system auditing, loss Water savings from water loss management
control Impacts utility tracking, infrastructure maintenance, leak detection and leak | programs depend entirely on the ongoing level of
operations only. repair for water utilities. Leak detection and repair are loss. It should be the goal of all water providers to
familiar water agency practices, but true water loss control is | limit real and apparent losses to economically
more pragmatic than simply finding and fixing leaks. efficient levels.
3 Auditing a water distribution system for real and apparent

losses and evaluating the costs of those losses is the
foundation of water loss control. Cost and benefit
considerations drive implementation actions in the
recommended methodology, described in detail in the
American Water Works Association M36 Manual (2009).
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No. | Best Practice Category Overview Estimated Water Savings
Conservation Foundational, A conservation coordinator is critical for every utility aiming | A conservation coordinator alone doesn't save water,
coordinator Informational, to reduce water demand. A “go to” person for water but a coordinator (or someone filling that role) is
Support, conservation is essential to the successful implementation essential to successful plan and program
Management. and management of water conservation programs. For implementation.

Impacts utility
operations and

large water utilities, the job of water conservation
coordinator is a full time job. Small utilities may not have

4 potentially all sufficient resources to have a dedicated conservation
customers directly. | coordinator. Small agencies should select a staff member
who has other primary assignments to be the designated
conservation coordinator — the person responsible for
planning and implementing water conservation efforts. Staff
should be given education or training in conservation as well
as authority to affect change.
Water waste Foundational, A water waste ordinance is a local regulation that explicitly | Savings depend upon publicity and enforcement —
ordinance Operations. prohibits the waste of water and clarifies enforcement and much like traffic laws. Having an ordinance provides
Impacts customers | penalties. Waste includes things such as irrigation runoff, a legal basis for enforcement and drought
5 directly. irrigation that occurs on a prohibited day and/or time, leaks, | management. It also aids in peak demand
use of inefficient fixtures and appliances, or use of wasteful | management.
commercial or industrial processes (e.g. poorly controlled
cooling towers).
Public information and | Foundational, Public information and education encompasses social Utilities should not rely on any water savings from a
education Education, marketing, school education, public outreach and education, | public outreach campaign alone. Conservation
Support. Impacts | and other information efforts aimed at raising awareness outreach programs help establish a culture of wise
customers directly. | and fostering a culture of conservation and behavior water stewardship which over time results in
change. An element of public information and education is behavior change and effective action such as
6 required in nearly all other best practices in this guidebook. | replacing inefficient fixtures and appliances.

Central components of this best practice include effectively
communicating the value of water, and delivering consistent
and persistent messages. This best practice also includes
measures to provide customers with timely information on
their water consumption and alerts if unusual usage or
leakage is detected.

Successful conservation marketing efforts increase
participation levels in other utility sponsored
programs such as landscape audits or rebates.
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Outdoor Landscape and Irrigation Best Practices

No. | Best Practice Category Overview Estimated Water Savings
Landscape water Foundational, Landscape water budgets address landscape water use and | Varies. Many landscapes are already irrigated at an
budgets, information, | Programmatic, encourage efficiency. Comparing actual metered efficient level and for customers who use less that
and customer Understanding, consumption against the legitimate outdoor water needs of | efficiency levels, budgets have the potential to
feedback Informational, the customer based on landscape area, plant materials, and | increase consumption. Efficient irrigation practices
Support, and climate conditions. The customer is provided powerful have the capability of reducing landscape water by
7 Control. Impacts information about the irrigation practices and efficiency at up to 35% in some cases. Water budgets,
all customers the property. particularly when linked with an increasing block rate
depending upon structure, can lead to significant reductions in water
implementation. use. After implementing budget-based rates,
Centennial Water and Sanitation District reported a
25% reduction in demand.
Rules and regulations | Programmatic and | This best practice supports sustainable and water efficient A 2002 study in Colorado Springs compared water
for landscape design | Control. Impacts landscaping design, installation, and maintenance practices. | use between a traditional landscape and two
and installation and all new customers | Creating rules for new landscape and irrigation system landscapes developed using the principles of
certification of and those who use | design and installation is a relatively inexpensive way to Xeriscape. The study found water savings ranging
landscape professionals to re- | affect landscape water use. Proper installation and from 22% to 63% after implementing the rules and
professionals develop existing maintenance are needed to create and maintain water- regulations set forth in the 1998 Colorado Springs
landscapes. efficient irrigation. A second powerful tool is minimum Landscape Code and Design Manual. Typical
training requirements and certification for landscape savings from landscape regulations range from 15 -
8 irrigation professionals. These requirements can functionin | 35%. Contractor certification has unmeasured water

concert as trained and certified professionals are in the best
position to design, install, and maintain water efficient
landscapes and irrigation systems that meet mandated
standards. Adopting existing certification programs can help
create consistent benchmarks for landscape contractors
working in multiple service areas. Utilities may lack
authority to promulgate these rules and regulations and may
need to work with state and local government to enact.

saving benefits.
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No.

Best Practice

Category

Overview

Estimated Water Savings

Water efficient design,

installation, and

maintenance practices

Programmatic and
Support. Impacts
new and existing

Design, installation, and maintenance of landscapes and
irrigation systems can greatly impact water use. This best
practice maximizes water efficiency through water budgeting

Applies to new and existing landscapes. Savings
potential of a landscape designed, installed, and
maintained for water efficiency vs. standard can be a

Support. Impacts
participating
customers.

operated for maximum efficiency. This best practice
describes key considerations for maximizing water efficiency
through the use of regular irrigation efficiency evaluations.

for new and existing customers who and the proper design, installation, and maintenance of new | 35% reduction in annual irrigation use or more
9 landscapes install new and existing landscapes and irrigation systems. This BP is | according to GreenCO. Designing the landscape to
landscaping. largely based on the work of the Green Industries of meet a water budget target can establish a savings
Colorado (GreenCO) as published in their 2008 BMP guide | level. Many landscapes are already irrigated at an
(GreenCO 2008). Utilities may lack authority to promulgate | efficient level. Proper ongoing maintenance helps
some rules and regulations and may need to work with state | preserve water efficiency of the original design.
and local government to enact.
Irrigation efficiency Foundational, The efficiency of an irrigation system can greatly impact the | If recommendations are implemented, savings can
evaluations Programmatic, amount of water that is used in the landscape. Over time, range from 5 - 40%. Savings depend upon the
Understanding, even a well designed and properly installed irrigation system | severity of problems at each site, the level of over-
10 Informational, and | becomes less efficient unless it is well maintained and irrigation prior to the evaluation, and implementation

of recommendations.
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Indoor Residential Best Practices®

No. | Best Practice Category Overview Estimated Water Savings
Rules for new Programmatic and | Water conservation measures that are “built in” to new High efficiency homes are expected to use
construction Control. Impacts buildings can help slow the growth of new water demands. | approximately 15 - 30% less indoors than standard
new residential This best practice describes water efficiency specifications | new homes. Similar reductions are expected for
11a construction. that some water utilities can make voluntary or mandatory multi-family properties.
for new residential development within their service areas.
Utilities may lack authority to promulgate these rules and
regulations and may need to work with state and local
government to enact.
High-efficiency fixture | Programmatic, The goal of this best practice is to increase the installation HET vs. 3.5 gpf toilet = saves approx. 8,000 - 20,000
and appliance Support, and rate of water efficient fixtures and appliances and to remove | gallons per household per year. HET vs. 1.6 ULF =
replacement for Control. Incentive | inefficient and wasteful devices from the service area in approx. 1,500 gallons per year. HE CW vs. standard
residential sector program impacts favor of efficient products. Various means are used to spur | top loader = saves approx. 5,000 - 20,000 gallons
participants only. customers into replacing products. In some programs, per household per year. 1 gpm faucets vs. 2.2 gpm
Retrofit on customers are simply given hardware that is more water faucets saves 2,000 - 10,000 gallons per household
12a reconnect impacts | efficient. Faucet and showerhead replacement programs per year. 2.0 gpm showerhead vs. 2.5 gpm
anyone transacting | often take this tact. Rebates and vouchers are also showerhead saves approximately 0 - 5,000 gallons
real estate. important tools for coaxing customers to replace devices per household per year.
with more water efficient models. A low cost alternative is a
requirement for retrofit on reconnect where fixtures and
appliances must be upgraded as a condition for re-joining
the water system after a real estate transaction.
Residential water Programmatic and | Water surveys and evaluations (frequently referred to as Surveys by themselves don't save water, but they
surveys and Support. Impacts | “audits”) that identify water savings opportunities and often spur savings. Consider impacts to wastewater
evaluations, targeted | participants only. educate customers are a fundamental component of flow too. Eliminating inefficient water uses should be
at high demand residential water conservation programs. Although often able to reduce annual consumption by 10 — 20%
13| customers offered to all customers, high volume customers should be | after implementing the recommendations of a

targeted first to maximize water savings and minimize
program expenses.

carefully conducted site audit.

% Applies to both single-family (SF) and multi-fam{IMF) residences.
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Indoor Non-Residential Best Practices

No. | Best Practice Category Overview Estimated Water Savings
Rules for new Programmatic and | Water conservation measures that are “built in” to new High efficiency non-residential (commercial,
construction Control. Impacts | buildings can help slow the growth of new water demands. | industrial and institutional ) buildings are expected to
new non- This best practice describes water efficiency specifications | use approximately 15 - 25% less indoors than
11b residential that some water utilities can make voluntary or mandatory standard buildings.
construction. for new non-residential developments within their service
areas. Utilities may lack authority to promulgate these rules
and regulations and may need to work with state and local
government to enact.
High-efficiency fixture | Programmatic and | The goal of this best practice is to increase the installation The savings that can be achieved in the non-
and appliance Support. Incentive | rate of water efficient fixtures and appliances and to remove | residential sector through the replacement of
replacement for non- | program impacts inefficient and wasteful devices from the service area in domestic fixtures and through specialized equipment
residential sector participants only. favor of efficient products. Various means are used to spur | (described in more detail in Best Practice 14) are
Retrofit on customers into replacing products. In some programs, substantial, but less definitively quantified because of
1%b reconnect impacts | customers are simply given hardware that is more water the variability inherent in non-residential demand.
anyone transacting | efficient. For the commercial sector more generalized The Watersmart Guidebook — A Water Use
real estate. incentives may be appropriate as fixtures and equipment Efficiency Plan Review Guide for New Businesses
vary from site to site. A low cost alternative is a requirement | offers reasonable estimates of water savings that
for retrofit on reconnect where fixtures and appliances must | can be achieved in a wide variety of non-residential
be upgraded as a condition for re-joining the water system | settings.
after a real estate transaction, including sale or lease.
Specialized non- Programmatic and | Specialized non-residential surveys and equipment The range of savings will vary greatly and depend
residential surveys, Support. Impacts | efficiency improvements reduce water demands in the entirely on the measures implemented at the site.
audits, and equipment | participants only. commercial, institutional and industrial (CIl) sector. This As part of the 2000 AWWA Commercial and
efficiency best practice specifically excludes toilets, showers, and Institutional End Uses of Water study it was
14 | improvements faucets (i.e. fixtures found in residential and non-residential | estimated that many non-residential sites have the

accounts); however part of the survey process involves
identifying all domestic fixtures that should be upgraded to
improve efficiency.

potential to conserve between 15 and 50% of their
current demand (Dziegielewski et. al. 2000).
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CHAPTER 3. BEST PRACTICE SUITES FOR WATER
PROVIDERS

Which best practices in this guidebook make thetrsesse for a water utility to implement? In
Colorado, each water provider has their own spes#t of conservation priorities and
circumstances based upon their customer base, stgipty, and growth potential. Water
conservation programs are tailored to meet thesiekdach individual utility and there really is
no “one size fits all” approach.

To assist water utilities and policy makers in stitey appropriate best practices, three “suites”
of best practices have been developed. These siiteest practices are organized around
categories of best practices and implementatiotscd3uite 1 is the most basic and could be
considered a “minimum” package of utility-side cenation best practices. Suite 2 builds on
the practices included in Suite 1 and includesamd moderate cost best practices with
maximum impact. Suite 3 offers the complete paekafgoest practices described in this
guidebook.

Utilities just starting to integrate water conseima into overall water resources planning and
those with limited budgets should start with Sditehich includes utility-side best practices that
are considered fundamental and foundational foettablishment of an effective and low cost
water conservation program. Utilities seekingnpliement a low to moderate level program
with utility and customer-side measures should cmnsSuite 2. Those seeking maximum cost-
effective water savings should consider Suite 3.

Please keep in mind that these Suites are jusesteggroupings of best practices. Each
provider must decide which best practices makertbst sense for their specific situation and
conservation goals.

Suite 1: Foundational, No-Excuse Best Practices

Conservation programs are unique, but there amedftional best practices described in this
guidebook that make sense for all water provideSolorado regardless of circumstances.
These best practices, found in Table 3-1, formeSLit Foundational, No-Excuse Best Practices.
These utility-side best practices form the backbafiree sound water conservation program and
set the stage for implementing cost-effective wategrservation measures in the future.
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Table 3-1: Foundational, no-excuse best practices

No. | Best Practice Comments
Metering, Measuring consumption with meters, providing regular water bills, and employing a rate
conservation- structure that sends a strong price signal to customers (including those with high
oriented rates and | demands) are the most fundamental and effective water conservation practices. All
1 tap fees, customer | other best practices are aided and supported by this effort. Increasing block rate
categorization structures, particularly water-budget based rate structures and individualized rates are
within billing system | the most effective for reducing excessive demands.
Integrated Integrated resources planning (IRP) encompasses least-cost analyses of demand and
resources planning, | supply options that compares supply-side and demand-side measures (water
9 goal setting, and conservation) on a level playing field and results in a water supply plan that keeps
demand monitoring | costs as low as possible while still meeting all essential planning objectives. Least-
cost IRP ensures customers pay the lowest possible rates while still ensuring adequate
water supplies and utility funding.
System water loss Leadership by example is a powerful component of a successful water conservation
control program. Utility water loss control is usually the utility-side practice that offers the most
water and cost savings. Water loss control is the practice of system auditing, loss
3 tracking, infrastructure maintenance, leak detection and leak repair for water utilities.
Auditing a water distribution system for real and apparent losses and evaluating the
costs of those losses is the foundation of water loss control.
Conservation Every utility needs to have someone in charge of water conservation efforts. A “go to”
coordinator person for water conservation is essential to the successful implementation and
4 management of water conservation programs. For large water utilities, the job of water
conservation coordinator is a full time job. Small agencies can select a staff member
who has other primary assignments to be the designated conservation coordinator —
the person responsible for planning and implementing water conservation efforts.
Water waste Simple and effective. Water waste should not be tolerated. A water waste ordinance is
5 ordinance a local regulation that explicitly prohibits the waste of water either from excess irrigation
runoff or from irrigation that occurs at a prohibited day and/or time. The ordinance
should outline enforcement and penalties for waste.
Public information The public must understand the value of water and the importance of wise stewardship
g | and education and efficiency. Public information and education is required in nearly all other best

practices in this guidebook.
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Suite 2: Foundational + Regulatory Best Practices

Suite 2 includes all the best practices from SLjtend adds in regulatory best practices that
provide substantial water savings at a relatively tost for water utilities to implement. For

utilities with limited staff resources and prograodgets, regulatory measures are the easiest and

least expensive way to achieve water savings. cohservation best practices in Suite 2,
provided in Table 3-2, impact the utility side (®ul practices) and ensure new and re-

developed landscapes are as efficient as poshiidegh regulations. Suite 2 also ensures all
new buildings in the service area are built to ecdped water efficiency standard.

Table 3-2: Foundational + regulatory best practice

No. | Best Practice Comments
Suite 1 Metering and rates, IRP, water loss control, conservation coordinator, water
1-6 waste ordinance, and public information and education.
Rules and regulations for | This best practice creates landscapes that are “water smart from the start.”
landscape design and Creating rules for new landscape and irrigation system design and installation is
8 installation and certification | a relatively inexpensive way for the utility to affect landscape water use.
of landscape professionals | Minimum training requirements and certification for landscape irrigation
professionals help ensure that landscapes and irrigation systems meet
mandated standards.
Water efficient design, Design, installation, and maintenance of landscapes and irrigation systems can
installation, and greatly impact water use. This best practice maximizes water efficiency through
9 | maintenance practices for | the proper design, installation, and maintenance of new and existing landscapes
new and existing and irrigation systems.
landscapes
Rules for new construction | Water conservation measures that are “built in” to new buildings can help slow
— Residential and non- the growth of new water demands. This best practice describes water efficiency
11 | residential

specifications that water utilities can make voluntary or mandatory for new
residential and non-residential development within their service areas.
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Suite 3: Complete Package of Best Practices

Suite 3 includes all best practices from Suite d 2&and adds to them the remaining five
customer-side best practices described in thisedpaidk (see Table 3-3). Utilities that

implement all of the best practices in this guiBaife 3) are taking the most proactive approach

to water efficiency. While other conservation piarg measures beyond these best practices
exist, most of the available water savings willcl@tured and accelerated through the
implementation of these best practices.

Table 3-3: Complete package of best practices

No. | Best Practice Comments
Suite 1 Metering and rates, IRP, water loss control, conservation coordinator, water waste
1-6 ordinance, and public information and education.
8, | Suite 2 Regulatory measures for new construction, new landscape, and redevelopment of
9, existing landscapes.
11
Landscape water Landscape water budgets address landscape water use and encourage efficiency.
budgets, information, | Comparing actual metered consumption against the legitimate outdoor water needs
7 | and customer of the customer based on landscape area, plant materials, and climate conditions,
feedback provides powerful information about the irrigation practices and efficiency at the
property.
Irrigation efficiency The efficiency of an irrigation system can greatly impact the amount of water that is
evaluations used in the landscape. Over time, even a well designed and properly installed
10 irrigation system becomes less efficient unless it is well maintained and operated for
maximum efficiency. This best practice describes key considerations for maximizing
water efficiency through the use of regular irrigation efficiency evaluations.
High-efficiency fixture | The goal of this best practice is to increase the installation rate of water efficient
and appliance fixtures and appliances and to remove inefficient and wasteful devices from the
12 replacement for service area in favor of efficient products.
residential and non-
residential sectors
Residential water Water surveys and evaluations (frequently referred to as “audits”) that identify water
surveys and savings opportunities and educate customers are a fundamental component of
13 | evaluations, targeted | residential water conservation programs. Although often offered to all customers,
at high demand high volume customers should be targeted first to maximize water savings and
customers minimize program expenses.
Specialized non- Specialized non-residential surveys and equipment efficiency improvements reduce
residential surveys, water demands in the commercial, institutional and industrial (Cll) sector. This best
14 audits, and equipment | practice specifically excludes toilets, showers, and faucets (i.e. fixtures found in
efficiency residential and non-residential accounts); however part of the survey process
improvements involves identifying all domestic fixtures that should be upgraded to improve

efficiency.
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CHAPTER 4. DETAILED BEST PRACTICE DESCRIPTIONS

A total of 14 best practices are discussed inghidebook. For convenience they have been
divided into four categories:

1. Water System and Utility Best Practices

2. Outdoor Landscape and Irrigation Best Practices

3. Indoor Residential (single-family and multi-familBest Practices
4. Indoor Non-Residential Best Practices

A listing of the conservation practices that wesesidered, but ultimately not selected for the
Best Practices Guideboo& provided in Appendix A.

The best practices in this guidebook are organiwaayg the following category labels:

* Foundational - best practices for water efficiency that aresidaered essential for all
utilities to implement.

* Informational - best practices that offer useful informationveater efficiency to utility
customers to foster conservation actions and behavi

» Support — best practices that provide technical informatatata, and assistance on water
efficiency to customers (closely related to infotimaal best practices).

* Management- best practices that offer improved utility maaagent procedures and
actions to promote water conservation.

» Understanding - best practices that aim to improve knowledge amdreness of water
use and efficiency.

» Operational - best practices that seek to improve water coasien in everyday utility
functions.
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BEST PRACTICE 1: Metering, Conservation-Oriented Rates and
Tap Fees, Customer Categorization Within Billing System

* Foundational, Informational, Support, and Managéerbest practice
» Utility operations - implemented by water utilities
» Customer participation — specific action by custmsneot required for implementation

Overview

This multi-faceted best practice impacts the waljitiss charge new customers when they join
the system, bill their existing customers for thegev they use, and understand who their
customers are and which customers might best lidagfeted suggestions to improve their
water efficiency.

Metering - Measuring use and billing customers for whaythee is fundamental to all water
conservation efforts. Colorado already has a manglanetering requirement for systems with
more than 600 taps (CRS 37-97-103). Customers \akdgs how much water they use,
consume less water. Adoption of smart meters,ddate used to notify customers of leaks and
provide real time consumption information, is adéswouraged.

Rate structure - A number of conservation-oriented pricing systdmave been successfully
implemented across the US including: water budgsed rates, increasing block rates, and
seasonal rates. Ultilities in Colorado that havel@mented conservation-oriented rate structures
include: Denver Water, Durango, Boulder, Fort @al]iColorado Springs, Glenwood Springs,
Aurora, and many others.

Tap or connection fees Tap fees can be developed based on anticipatecefdemand. By
tying tap fees to more efficient fixtures, develapare encouraged to implement water
conserving fixtures and landscapes from the vegynioéng. Linking tap fees to water budgets
will insure that the low demands projected whenfésgs are paid will actually be observed over
time.

Customer categorization and information- To effectively plan, implement and evaluate
conservation more precise categorization of custsmsehighly encouraged. Residential
customers can be categorized as single family dti-family. Multi-family should include the
number of units served by each tap. Non- resideatistomers can be categorized based on
North American Industry Classification System (NACcodes. Having this information in the
utility billing and customer information systemtismendously useful. This is not a water saver
by itself, but is a foundational improvement thanéfits a program over the long haul, and
makes planning and evaluation more effective. Thigery important if water budgets are going
to be used.

Why a Best Practice?

Metering — The cliché is true, we cannot manage what weadoneasure. Numerous studies
have documented the conserving impacts of metelitgters enable utilities to bill customers
based on their actual consumption and provide oust® with direct feedback on their water

33



use. Likewise, submetering also provides valuaifiermation for customers about their water
use. Smart meters, which report data at dailywendourly intervals, can help detect leaks and
enhance customer’s ability to manage their water us

Conservation-oriented rate structure— How a utility bills its customers for water ingis
utility revenue and demand. Conservation-orieméde structures serve two fundamental
purposes; one theoretical and one practical. Etigaily, conservation-oriented rates can link
excess water use to the cost for new supplienftrginal cost) which provides a strong price
signal to the customer. Practically, conservataias allow the utility to maintain revenue
stability even as they encourage conservation bgvering capital costs from heavy users.

Tap or connection fees- An important goal of water conservation prograsn® ensure that

new buildings and new customers added to a wastesyare efficient right from the start.
Traditional tap fees base system connection changéise size of the water meter — which may
be a reasonable approach if peak demand is theconkideration. Conservation-oriented tap
fees base part of the connection charge on theigatied demand at the site. Developers
typically do not use water once construction is ptate and therefore they do not see a savings
from implementing conservation measures. HowevVelevelopers face tap fees based on
anticipated water use, they do have an incentivestall conserving fixtures and landscapes.
New customers that install water efficient fixtueesl appliances will have smaller future
demands and as a result should pay a lower coondei. Under an equitable policy where
new customers pay their fair share of water systemelopment costs, anticipated demand is an
important parameter to include in tap fee calcafaiwhich in turn encourages more efficient
use. Linking tap fees to water budgets ensurdaghkalemands used for calculation of the tap
fees will be the demands used for future wateinigjlon the property, and that water use over the
budgets established in the tap fee process willdecthe appropriate capital cost for new water.

Customer categorization and information— Targeting water conservation initiatives at the
customers who have the greatest potential to saved the least efficient users in a customer
class) makes sense. But utilities often have pusciittle information about their customers,
particularly in the diverse Cll category. Collagfiand maintaining basic classification
information on each customer served by a utilitpgshe established North American Industry
Classification System (NAICS) greatly enables tangeefforts and conservation program
design. Coupling an understanding of who custoraerg{NAICS classification) with measured
consumption (metered billing) provides powerfullgofor water utilities seeking to improve
efficiency. Important customer information extefi#yond categorization. Accurate contact
information is also critical customer informatiom&n communicating water savings suggestions
to high water users. Geographic information syst@aiS) are another important element of
customer information that can aid in identifyingfiicient water use. The customer
categorization and information effort is not a wataver by itself, but represents a fundamental
improvement in utility management that benefits@pam over the long haul.

State Statutory and Planning Requirements

Metering — Metering of all customers is required in Colarag of 2005 for all systems serving
more than 600 taps. Colorado Revised Statutes/308 “Water Metering Act” has the
following key provisions:
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» “Every water service supplier providing water imstbtate shall provide a metered water
delivery and billing service to its customers...”

» “Billing of such water services based on the meterervice shall begin no later than
ninety days from the date of the installation & theter.”

Conservation-oriented rate structure -Colorado statute requires that all covered entities
(water providers that deliver more than 2,000 deetper year) file a water conservation plan
with the Colorado Water Conservation Board (CWCBintities that do not have an approved
plan on file are not eligible to receive grant fungifrom the State. Under this statute, one of the
water saving measures and programs that must [sédeoed in a conservation plan is, “Water
rate structures and billing systems designed towage water use efficiency in a fiscally
responsible manner.” [CRS 37-60-126 (4)(a)(VI1)].

The statute goes on to state, “The departmentoal lffairs may provide technical assistance to
covered entities that are local governments to@mgint water billing systems that show
customer water usage and that implement tieremh@pilystems.” [CRS 37-60-126 (4)(a)(VIII)].

Tap or connection fees There are no Colorado statutory or planning requengs related to
tap or connection fees.

Customer categorization and information -There are no Colorado statutory or planning
requirements related to customer categorizationrafodmation.

Applicability

Metering — Universal metering as described in this bestt@is implemented by water
providers on the service lines of their customéféater meters should be regularly read and
maintained on a regular schedule by the water gdes\to ensure accuracy.

Rate structure — Conservation-oriented rate structures are imefreed by water providers.
The regular bills sent by the provider are the ndirgtct way in which the provider
communicates with its customers. The rate stredtapacts both provider and customer
directly. Revenues to the utility are determinedthe rate structure as are fees paid by all
customers.

Tap or connection fees- Tap fees, as described in this best practiesingplemented by the
water providers and apply to new customers joitiregwater system who are seeking a new
connection(s).

Customer categorization and information —Collecting customer information is a best practice
implemented by the water provider, but one thatireg contact with the customer in order to
obtain categorical information.

Implementation

Metering — Selecting, installing, testing, and maintainvager meters is standard utility
practice that has been implemented in some foroedgime earliest days of public water supply in
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Egypt, China, Babylon, and Rome. The specificitbetd implementing this practice are beyond
this scope of this best practices document. Theeking to learn more about meters and
metering should refer to the AWWA Manual of Wateply Practice M6 Water Meters —
Selection, Installation, Testing and Maintenaga&VWA 1999).

Rate structure — Conservation-oriented rate structures are imekgad by utility staff and their
designated contractors. Utility rate structunesdadten formulated with multiple objectives
including: revenue adequacy, fairness to custonueiderstandability, and demand reduction.
Typically there is a structured public process wbgrutility customers including citizens and
businesses can have direct input into the seleationdevelopment of the rate structure. The
utility billing system software and hardware mustdble to accommodate the desired rate
structure design. The following resources aremenended as a starting point for those seeking
to implement or improve a conservation-orientee sttucture:

» American Water Works Association. 20@@inciples of Water Rates, Fees, and
ChargesAWWA Manual M1. Denver, Colorado.

* Beecher, J.A. and P.C. Mann. 19€hst-Allocation and Rate Design for Water Utilities
American Water Works Association Research Foundab@nver, Colorado.

* Mayer, P.W. et. al. 2008Vater Budgets and Rate Structures: Innovative Manamnt
Tools American Water Works Association. Denver, Catlara

» Raftelis, G.A. 2005Water and Wastewater Finance and Pricing: A Compnsive
Guide, 3 Edition. CRC Press. New York, New York.

» Western Resource Advocates, et al. 2004. Water Ratetures in Colorado: How
Colorado Cities Compare in Using this Important &vaise Efficiency Tool. Western
Resource Advocates. Boulder, Colorado.

Traditional ratemaking for water utilities involvédsee discrete, logical steps (Beecher and
Mann 1991; Raftelis 2005, Mayer et. al. 2008):

Step 1: Identify costs and water agency revengeirements.
Step 2: Allocate costs to types of water usage.
Step 3: Design rates for each type of water usagecover costs from customers.

Steps 1 and 2 combined account for the cost of || Rate structures, like utilities, are
service analysis portion of the rate process afid unique. It is almost impossible to fin
not be discussed further here. Step 3 is where t| wvo water utilities that have the exact
rate structure is selected and the actual rates an| same rate structure and pricing. Thig|is
charges set. Ratemaking is an enormous topic {| pecause each utility has its own

is a more appropriate subject for a full lengthkof distinct revenue requirements and
rather than a brief description. A few key consefl opjectives for its rate structure.

related to conservation-oriented rates are prede
here.

There are three primary varieties of conservatioented rate structure:

36



Unit
Price

Increasing block rates— higher prices are charged as consumption inese@s shown in
Figure 4-1. Block sizes are fixed for each custoohess. For example a residential
customer might pay $2 per 1,000 gallons (kgalXterfirst 5 kgal each month, $4 per
kgal for any usage between 5 and 15 kgal, and $8ga¢ for any usage above 15 kgal.
Colorado utilities implementing increasing blockeainclude: Denver Water, Fort
Collins Utilities, Colorado Springs Utilities, Cityf Glenwood Springs, City of Grand
Junction, and many others. This is probably thetmopular rate structure form in
Colorado.

Consumption Volume

Figure 4-1: Increasing block rate structure

Unit
Price Water budget - each indi-

Water budget-based, individualized rates -a variation of increasing block rates where
the block size is defined by an empirical deteramaof efficient use for each customer
using customer specific characteristics such agalote area as shown in Figure 4-2.
Colorado utilities implementing water budget-bassds include: Centennial Water and
Sanitation District, City of Castle Rock, and CatfyBoulder.

vidual water rate changes
when that customer exceedp
budgeted use.

Consumption Volume

Figure 4-2: Water budget-based rate structure

Seasonal rates- higher prices are charged during periods ofc#gaftypically summer
and fall to more efficiently allocate water in tismer shortage and to encourage reduced
demand) as shown in Figure 4-3. Denver Water, @itgastle Rock, Colorado Springs,
Fort Collins, and Durango are examples of utilitiest have incorporated some element
of seasonal rates into their increasing block sttectures.
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Unit

Price Summer/Seasonal Rate

Winter/Non-Seasonal Rate

Consumption Volume

Figure 4-3: Seasonal rate structure

Key Conservation Considerations When Selecting and Designing a Rate
Structure — Most of the literature on selecting and desigmates focuses on revenue
requirements and cost of service evaluation. ©Heviing are important considerations related
to water efficiency.

» Sizing blocks appropriately— Increasing block rate structures will not ackiéesired
conservation results if the blocks are not propsited (i.e. if the blocks are too large).
For residential customers, the size of block 1 &hba based on an efficient level of
monthly (or bimonthly) indoor use. Reasonable blbsizes range from 3 to 8 kgal per
month. The smaller the block size, the more patemtonservation price signal. The
beauty of water-budget-based rates is that thekblsizes are tailored to each customer
in the system. When sizing blocks for an incregugilock rate structure (without water
budgets) it is more difficult to send a fair anéeefive conservation price signal for
individual customers.

» Make block price differential meaningful —Many increasing block rate structures have
very small differences in rate between each bldéd: example, a rate structure that
charges $2.20 per kgal in block 1 and $2.40 pefikgalock 2 will not send much of a
price signal to customers since the differencaia is so small as to be trivial. A rate
structure such as the one in this example is Iittlegrovement (from a conservation
standpoint) over a uniform rate. Setting the blaatks is a complicated process that
must by necessity include a cost of service arglysit it should be possible to make the
block price differentials significant enough to denmeaningful price signal to
customers when their usage moves them into a hrgkeblock. One measure of a
meaningful price signal is a positive slope in déwerage price curve. The steeper the
positive slope, the stronger the price signal. aberage price curve should be examined
for any rate structure under consideration. Withater budget-based system, where
blocks are sized based on customer-specific infoomgait is possible to employ more
dramatic block price differentials in a more egbiéamanner since water use over the
budgets is charged at marginal rates, or pendais far excess use, as specified in the
water waste ordinance. Marginal rates are baseleooost of the most expensive water
in the system, and penalty rates are fines forsexase, and are not linked to costs
directly. Some utilities use revenue from higdrgito fund conservation programs
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efforts directed at the customers who use watdrarhigh tiers. The issue of revenue
stability must also be carefully considered whettirsg differential block prices.

» High fixed service charges can ensure utility revare, but may weaken intended
conservation effects -Utilities that set a high fixed service chargelebitling period
will generally have a more stable revenue streawglver if more money is collected via
fixed charges, less can be collected via the vigrigdte. Fixed service charges can offset
the conservation incentives of increasing rateslislelson, et. al. 1998).

» Billing cycles and the ability to track water use an influence customer rate response
— Customers should be provided regular informatiomow much water they use as well
as some context for understanding the relativeieficy of their usage through
comparisons with historic use and established beacks (what they could or should be
using). Bimonthly or quarterly billing cycles dae less successful at influencing
customer behavior than monthly billing. Providimgstomers easy access to their
account and consumption information via regulding| smart meters with remote
readers, or even internet access will better ergmuconservation behavior (WRA
2004). Monthly billing with understandable billimipcuments that clearly show the
volume consumed and, if possible, comparisons prigirious usage and usage by other
similar customers is ideal.

Tap or connection fees- Connection fees are set by the water utility apply to developers
seeking new water service and occasionally to custs who intend to significantly change the
usage patterns at an existing site. Ultilities mmaye differing objectives when establishing their
connection fee structure, but generally the iddarigew customers to pay the full buy-in costs
associated with joining an existing water systé@rhe buy-in costs should be thought of as
covering both water resources and facilities co¥¥aiter resources costs are normally based on
the annual volume of water required to serve tlve ciesstomers and the value associated with
that amount of water. These normally include watgts, raw water contracts, reservoir storage
costs and other raw water facilities. The fa@stcosts are based on the percent of the treatment
and distribution capacity of the system that wélrequired to serve the new customer. These
are normally based on peak day use of the custantepeak day capacity of the system.

In order to be both fair and accurate it is impotfar tap fees
to consider both annual volumes and peak demarithdar This tap fee concept is
new customers. If peak demands are the onlyfasted for || essentially the same as
setting tap fees then they provide no incentiverfeesting in || requiring new customers to
efficiency. Obviously, customers with lower pe&df dedicate water rights to the
demands are less expensive for a utility to semwe & utility based on anticipated
facilities perspective, but if only peak demandsed to set | future demant

tap fees then inequitable situations will occur wieastomers
with low peak demands but high volumetric usagegragller tap fees than customers with high
peak demands and low volumetric use. Tap feesnadint developers to underestimate
demands. Utilities should carefully review anti¢cgzhdemands before approving.

Utilities have the opportunity to ensure that newdngs and new customers added to a water
system are efficient right from the start by dep@ig conservation-oriented tap fees where part
of the connection charge is based on the antidpat@ual water demand at the site. This
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provides a built in incentive for new customer&tpiip their facilities with water efficient
fixtures and appliances and landscaping so theyaaa money on their connection fee.

Tap fees can be alternative to rebates and otheniives for new construction. If both types of
programs are implemented by a utility, the programist be designed to work in concert.

Implementation of a tap fee structure that consitbeth anticipated peak flovasid anticipated
annual demands requires a utility to develop a odlogy for estimating future demands for
new customers. This is much the same as estaigishivater budget for a site and utilities that
have implemented water budget-based rates camvkidr budgeting for tap fees with
establishing the water budget to be used for bilpnrposes. Water budgets also provide an
important mechanism for insuring that low demarstsrated for the tap fees carry over into
actual low demands during normal use.

The City of Westminster is a leader in the utiliaatof volumetric and flow rate based tap fee
structures. A copy of the tap fee ordinance fromsthinster in included at the end of this best
practice description.

Customer categorization and information -Many utilities already have basic customer
classification information. At the most basic leuslities distinguish between residential and
non-residential customers. An improvement overbidisc level is to distinguish between single-
family residential, multi-family residential (witthe number of units served per tap included),
dedicated irrigation, commercial, industrial andmeipal water users.

To effectively benchmark and target water cons@aab the customers with the greatest
potential to conserve, more detailed classificatsorecommended, particularly in the non-
residential sector. The established North Americaustry Classification System (NAICS nee
SIC) provides a uniform numerical classificatiostgyn that is ready for utilities to use. NAICS
offers several levels of specificity (for exampleestaurants can be further subdivided into fast
food restaurants, French Restaurants, ChineselRasts, etc.). NAICS codes are created and
maintained by the U.S. Census Bureau. Referenakfiles may be obtained through the Census
Bureau websiteWyww.census.gov/eos/www/naigs/

Adding a NAICS code classification, as approprfateeach customer requires the ability to add
at least one new field to the utility customer date. Most importantly, this field must be
populated. For residential and irrigation-onlytomsers, the code assignment process can often
be accomplished quickly because utilities alreaggwkwho these customers are at the desired
level of precision. For the commercial and muratigectors, classifying each customer may
require significant effort including surveys, tetheme calls, site visits, and web research. Once
established, the classification of new customensbeahandled by customer service personnel
when each account is set up.
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Water Savings and Other Benefits

Range of Likely Water Savings: Varies

Metering — Studies on the impacts of metering have fougdiscant water savings for metered
customers vs. unmetered customers. Since meteridglorado is required by statute these
savings may have been fully realized already. @alpivater savings achieved through metering
are in the range of 10 — 40% reduction in resi@aeémand with more recent studies showing a
15% reduction (Mayer 2004, Porges 1957, Hanke $axkA 968, Hanke 1970, Flechas 1980).
However, these savings will not be realized if oostr meters are not being read and billed
appropriately. Separate metering and billing agation accounts and multi-family apartments
has also been shown to be an effective conservateasure resulting in measurable water
savings.

Rate structure — The water savings achieved from implementingw rate structure depend
greatly upon the design and rates of both the melhtlze old rate structures. One key to
determining savings is that much of the excessmase in a system is associated with a small
number of customers. Consequently, conservatisaceate structures are able to reduce
average water use while impacting a relatively smanber of customers. However, utilities
must be careful to ensure revenue stability whgrlementing rate structures. Utilities that
implement water budget-based rate structures darigate demand reductions on the order of
10 — 30% based on the experience other utilitiesy@, et. al. 2008).

Tap or connection fees- Recent studies have found that water efficiemt buildings and
landscapes can use 30 — 70% less water than cdoigatandard buildings and landscapes
constructed without concern for water efficien€onservation-oriented tap fees also have the
benefit of equity and fairness to both new andtaxgscustomers in that they base charges on the
anticipated demands of new customers and the bufdeater service they place on a water
system that has already been bought and paid fexisying customers. Tap fees based solely
on meter size or anticipated peak demand may aelwely a portion of this level of equity.
Agencies must be aware that offering customersigawn their tap fees for conservation efforts
can create an incentive to under-estimate demdimis is why if these types of incentives are
offered for tap fees they should be linked to wataigets or some method to ensure that the
promised reductions in demand actually occur.

Customer categorization and information —Customer categorization by itself is not a water
conservation measure. However, the ability to tifesimilar customers and to compare their
water demands against each other and establisinetifbarks provides utilities with a powerful
targeting tool for directing limited conservatia@sources to the customers who have the most
potential to conserve. Utilities that have a braftederstanding of who their customers are and
the nature of their water needs are better aljpeadwide a high level of service. As water
utilities evolve and adapt to the inevitable changed challenges of the 2¢entury, customer
level information will play an increasingly impontiarole as utilities strive to meet the water
needs of an ever changing customer base.
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How to Determine Savings

When examining changes in water use due to braad stforts such as metering or rate
structure changes it is important to make correstior changes in climate, population, and
customer composition. Other factors such as spexsnts that occur in one year but not
another could also impact results.

Metering — Water savings from metering can be measureaimparing treatment plant
production records before and after metering idémented, corrected for changes in climate
and population.

Rate structure — Water savings from a change in rate structunebeameasured by comparing
demands before and after implementation of thestateture. Ideally at least one full year of
data after the rate structure has gone into e$teatild be obtained, but comparisons of monthly
demands can be made. Corrections for differencebmate, population, and possible other
factors should be considered.

Tap or connection fees- Conservation-oriented tap fees result in custsnuening the water
system with smaller water demands than they woalc lotherwise. Direct measurement of the
impact of conservation-oriented tap fees is nasifda, but it is possible to compare demands
against what might have happened without the coaten tap fee incentive.

Customer categorization and information —-No direct and measurable water savings are
achieved through improved customer categorizabanthis effort can greatly improve the
efficacy of many other conservation efforts.

Savings Assumptions and Caveats

Lifespan of Best Practice

* Metering — Meters must be regularly tested, maintained,rapthced. A meter in the field
should last 15 years or more although automatedmneading (AMR) meters often have
batteries that must be replaced every five ye@lger meters tend to lose accuracy. Under-
reporting (particularly at low flows) is more commthan over-reporting.

* Rate structure — Not applicable. A utility rate structure doed have a fixed lifespan. A
rate structure stays in place until a utility desido change or replace it.

» Tap or connection fees- Not applicable. A utility tap fee structure does have a fixed
lifespan. A tap fee structure stays in place untitility decides to change or replace it.

» Customer categorization and information —Customer categorization information must be
maintained and updated, but does not have a sspéh.

Utility Savings Perspective

* Metering — Metering reduces total water demand and mak&siers accountable for their
water use. Since all customers in Colorado whgareof a utility with 600 connections or
more are supposed to be metered there shouldIbeolino water savings available from
metering at this time. However, there may be paésavings from individually metering

42



apartments and condo units, provided the instalatbsts do not outweigh the benefits for
some utilities.

Rate structure/individualized rates— A well designed conservation-oriented rate stmgct
provides a utility with stable and sufficient reuenwhile helping to ensure that customers
use water efficiently by charging them higher rdteshigher use. Flat-rate storm water fees
may dampen the effects of rate structures. tldslithat implement water budget-based rate
structures can anticipate demand reductions oorther of 10 — 30% based on the
experience of other utilities (Mayer, et. al. 2Q08) lot depends upon the circumstances of
the utility and in particular the differences betmnehe old and new rate structure may impact
overall demand changes. Wastewater charges shtsaldbe considered, as in some cases
they are higher than water rates and may be th@rea driver for inefficient customers.

Tap or connections fees- A conservation-oriented tap fee structure presishcentive for
customers to join the water system at a bettelt weater efficiency and can result in 30 —
70% less water use than in comparable buildingdamtkcapes constructed without concern
for water efficiency. From the utility perspectitres helps slow the growth of demand in the
water system and can result in reduced capitalrekpees over time.

Customer categorization and information —The measure does not save water by itself, but
enables targeting of water conservation initiati@ethe customers who have the greatest
potential to save (i.e. to the least efficient gsertheir class). From the utility perspective,
customer categorization can make other conservaftforts more cost effective.

Customer Savings Perspective

Metering — Metering provides customers essential infornmagéibout the amount of water
they use each billing period. This helps custor@raake rational water use behavioral
decisions and may encourage physical efficiencyavgments. However, in a number of
cases including many multi-family and commercialgerties water bills are paid by an
accountant or someone completely separate fromprtiperty itself. In these cases the
people that actually use water on the site argratided any information about their
consumption patterns or the cost of that consumptithis is an information gap that
utilities and customers alike may seek to overcomibe future.

Rate structure — The rate structure directly impacts how muclhigt@mer pays each month
for water and wastewater service and consequeraiyinfluence people to try and use less
water in some circumstances. When customers use wader they pay more for the water
they use. However, because the water bill onyesronce a month the linkage between
higher consumption and rates is not always obviAdslitional information, such as
comparisons with previous consumption, neighbopirgperties, or established benchmarks
(what a customer could or should be using) provigesul context. Research has shown that
customers frequently respond to comparisons whiolwgheir consumption to be different
from their neighbors or the “social norm” (Beckw009).

Tap or connection fees- Customers can directly benefit from conservatdented tap

fees. Conservation-oriented tap fees result irefannection charges for developers who
commit to installing water efficient fixtures arghldscaping during the construction process.
This also results in lower water bills for eventaastomers than they would have received
with a less efficient property. The actual costisgs to the customer is determined by the
specific tap fee structure and water rate strudtupdace.
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Customer categorization and information —-No direct water savings for customers are
associated with customer categorization. But ifevagencies implement improved
customer categorization and then utilize this infation to better target water conservation
programs, customers should realize benefits.

Society Perspective

Metering — Metering assures that all customers are resplerfeir the water they use,
providing equity and accountability.

Rate structure — A well-designed conservation-oriented rate stmecaccomplishes several
key societal goals: stable and sufficient reveiou¢he community water system; a fair and
effective price signal that encourages conservaimhensures that those who use more
water and thus place a higher cost burden on ttersypay their fair share; a mechanism for
providing useful feedback to customers about thater demand patterns.

Tap or connection fees- Communities can benefit from the water savirgiseved through
conservation-oriented tap fees. Conservation-tetetap fees help ensure that new
customers who join the water system pay theirdlaare of the system development charges
based upon the real demands they will place up@syktem. This encourages new
customers to join the system at a greater leveffafiency.

Customer categorization and information —The societal benefits of improved customer
categorization and information hinge on the uttima of this system to improve targeting of
water conservation efforts.

Goals and Benchmarks

Metering — 100% metering is the law in Colorado. As sumnbiering of all water use is the goal
and the benchmark.

Rate structure — The goal should be for every utility in Coloraddchave a well designed
conservation-oriented rate structure that providable and sufficient revente.

Tap or connection fees- Conservation-oriented tap fees are more impbiagrowing
communities where significant numbers of new cusiegnare joining the water system each
year. Colorado utilities should have the goal@feloping fair and reasonable tap fees that
encourage water efficiency during the construciootess and which ensure that new customers
pay their fair share of system and water resowteggslopment costs.

Customer categorization and information —All water providers should know who their
customers are and should understand what volum@atefr use constitutes “reasonable” or
“typical” consumption for that type of customer.

* Conservation-oriented rate structure = inclinihack, water budget, or seasonal rate structureeasribed earlier
in this best practice.
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Costs

Utility Costs

Metering — Meters are part of a water utility’s infrasturet and costs for installing,

maintaining, repairing, and replacing meters arellg part of annual budgets which are in turn
funded through water sales to customers. Wateemnétemselves range in cost from under $50
to thousands of dollars depending upon the sipe, tgnd quality of the meter. AMR
infrastructure is more expensive initially, but dancost effective over time if meter reading
costs can be reduced or eliminated.

Rate structure — The cost of implementing a water conservatiaarbed rate structure varies
depending upon many factors including:

» Cost of service study that often precedes impleatiemt of a new rate structure.

» Customer information and billing system — is neWirig software and/or hardware
required to implement the proposed rate structuan the current billing system be
adapted to incorporate proposed changes?

» Data requirements — is additional data requiregstablish the new rate structure?
Water budget-based rate structures can have signifone-time data development
costs, although many utilities have found the d&tzessary to establish water
budgets is cheaply (or freely) available from aliyeaxisting geographic information
systems (GIS) coverage or county tax assessord®cor

» Customer information — customers must be infornreieducated about upcoming
changes to water rates and charges and rate sasictutilities should budget staff
time and money for the important task of informaugtomers about any changes to
the rate structure.

» Customer service — some rate structures such &s iuadgets, may have ongoing
customer service requirements. When implementiatgmbudget-based rates it is
common for utilities to establish a review proces®reby customers may request to
have their assigned budget altered and can appbyVariance (because of errors,
circumstances unforeseen by the utility, etc.).niatilities that implement water
budget-based rates experience a higher numbeviefwreequests during the first
year or two after implementation. Once customer®bee accustomed to the rate
structure requests for reviews stabilize at a mahilevel. Water budget reviews are
usually managed by customer service personnelrameddsed staffing levels may be
required in the months following implementation.

Most of the water budget-based rates have beeremsited “in house” by utility staff with
limited outside hired help, but some implementatiare more expensive. Documented
implementation costs range from free (in-housesttgpment using existing hardware and
software) to more than several million dollars (@aitent developed cost of service analysis and
rate structure and new billing hardware and sofwéviayer et. al. 2008).

Tap or connection fees- Implementing a new tap fee structure usuallyireg significant

research and planning to ensure that the feecoulr all necessary costs and are equitable for
both new and existing customers. A cost of serstady often accompanies implementation of
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a new tap fee structure. The cost of implemerdicgnservation-oriented tap fee structure is
difficult to predict and will vary depending updmet current structure and the significance of the
changes proposed.

Customer categorization and information —Categorizing customers using the NAICS should
be relatively inexpensive for small utilities widéw customers and limited categorization
diversity. Large water utilities with a diversestomer base will likely find the process more
expensive and time consuming particularly if aéasgrvey or data collection effort must be
undertaken. Ultilizing existing data, such as cpuax assessor records or commercially
available databases of commercial enterprises,exjpgdite the process. The cost of adding
additional fields to the billing database to accamdate customer categorical information should
also be considered.

Customer Costs

Metering — Meter purchase and installation costs are mettly billed to customers except in
rare circumstances. From the customer perspétte/most significant impact of metering is
that they are accountable to pay for the measureniat of water used rather than paying a

fixed fee for an unlimited amount.

Rate structure — When a conservation-oriented rate structurememented, customers with
lower water use will likely see their monthly Bidecline, but high demand customers may
experience a significant increase in water co$tss is exactly the intent of a conservation-
oriented rate structure — to charge higher ratebifgher use with the goal of incenting
customers to adopt more water efficient behaviatsta install more efficient fixtures and
appliances. Customer costs will of course varyedédmg upon the rate structure implemented
and all of the factors that go into determining m@nthly bill for each specific customer.

Tap or connection fees- The idea of conservation-oriented tap feesrisifitities to base
connection charges on the anticipated future padk@al demand at the site. Developers
wishing to pay a lower tap fee can agree to implemater efficiency measures as part of the
building construction process. From the custoneespective, this will reduce the initial cost of
joining the water system (the tap fee), and theoorggmonthly cost of water service.

Customer categorization and information There are no customer costs associated with utility
customer categorization.

Examples

Metering

Colorado Revised Statutes 37-97-103 “Water Metefiag requires all utilities in Colorado to
be fully metered as of January 1, 2009. Exampiéslly metered water utilities can be found
all across Colorado.

® Monthly billing is a best practice. Bimonthly quarterly billing does not convey a price signaé#sctively.
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Rate structure

Several rate structure examples are provided blalkemonstrate the different rate forms
discussed in this best practice. The actual wates cited below were accurate as of January
2010, but utility rates change annually in manyceta

Increasing block rate structure — Glenwood Springs

Glenwood Springs is a fully metered community andently bills its customers on a monthly
basis using a three tier increasing block ratecaire. This rate structure has been in place since
January 2000. The City’s rate structure proviadeHf500 gallons of water per month in tier 1,

an additional 12,000 gallons of water per monthen2, and all monthly usage greater than
17,500 gallons is billed at the tier 3 rate as sihawTable 4-1. Separate rate structures apply to
bulk water purchases and raw water customers.

Glenwood Springs billing system and water rates

The City utilizes a computerized billing system ash the process of upgrading the entire
metering infrastructure to the Badger Orion AMIteys. This system enables frequent remote
interrogation of water meters. The City is alre&aking advantage of this capability to help
identify leaks and abnormal usage in the sites e/lies meters have been installed. The meter
replacement project will be implemented over a 8 y@ar time frame.

The standard (not bulk or raw water) schedule wfsrand charges for water customers in
Glenwood Springs is shown in Table 4-1. In thig tructure, Tier 2 represents a 33% increase
over Tier 1 and Tier 3 represents a 33% increase Der 2. The rates themselves are set based
on the cost of service requirements of the City.

Table 4-1: Glenwood Springs water rates and ratetisicture, 2009

Rate Tier Water Rate Per
1,000 gallons
Tier 1 — up to 5,500 gallons/month $1.76
Tier 2 — from 5,501 — 17,500 gallons/month $2.34
Tier 3 — over 17,500 gallons/month $3.11
Fixed monthly service fee $10.25/month

Increasing Block Rate and Seasonal Rate Structur€ert Collins Utilities, Colorado

All Fort Collins Utilities water customers are me@. Historically, residential customers paid a
set rate per 1,000 gallons regardless of waterQiaee January 2003, single-family and duplex
water rates are tiered. For many years, commeragibmers have had a two-tier water rate.
Beginning in 2003, commercial and multi-family custers are billed seasonal rates—with higher
rates from May through September. Commercial rsti#have a second tier for higher water

use. Table 4-2 presents the 2010 residential wates and rate structure utilized by Fort Collins.
In this rate structure, for single-family accounftger 2 represents a 33% increase over Tier 1 and
Tier 3 represents a 15% increase over Tier 2.
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Table 4-2: Fort Collins residential water rates, P10

Single-Family Duplex
Base Charge| $ 13.21 $ 15.51
Tier Tier Size $/1,000 gal. $/1,000 gal,
1 0-7,000 gal $ 2.04
0-9,000 gal $ 1.97
> 7,001-13,000 gall $ 2.35
9,001-13,000 gal $ 2.26
3 Over 13,000 gal | $ 2.70 $ 2.60

In Fort Collins, multi-family customers have a swaa increase in rates. The volume charge is
25% greater during the five lawn-watering montha{M September) than in the other months
(October - April) as shown in Table 4-3. These spabrates are due to peak demand for
irrigation.

Table 4-3: Fort Collins multi-family seasonal waterrates, 2010

Multi-Family Water Rates Winter Summer
(Nov-Apr) | (May-Oct)
Base Charge (per account) $13.10 $13.10
Additional per dwelling unit $4.37 $4.37
Volume Charge per 1,000 gallon$1.90 $2.38

Increasing Block Rate and Modified Water Budget RaBtructure — Aurora Water

Aurora Water meters all customers and in 2010zetlian increasing block rate structure for
single-family residential customers (and multi-fgmip to 4 units); and an allocation based rate
structure (essentially a modified water budget)doge multi-family, commercial, and irrigation
only customers. Aurora Water’s single-family resitlal rate structure is presented below in
Table 4-4.

Table 4-5 shows Aurora Water's commercial ratectviaire allocation based. Each commercial
customer is given an annual allocation which ishigler of 2005 and 2006 total annual
consumption plus an additional 25% allowance. Aaigwater rates start at a high level which
means water customers will be confronted with astutiial bill even if their usage is low.
However, the relatively small price differentialtlveen Tier 1 and Tier 2 may not alert
customers who exceed their allocation. Furthermneater budgets based on historical use (such
as Aurora’s) are inherently less conservation-ae@rsince customers who have historically
used water inefficiently are rewarded with a higbcation and customers who conserved water
in the past are given a lower allocation. Emplhjcderived water budgets, as presented below
for Centennial Valley, Castle Rock, and Bouldee generally considered superior from a water
conservation perspective.
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Table 4-4: Aurora Water residential water rates am base charges, 2010
Residential, Single Family, Multi Family (1-4 unit9

Usage Tier| Cost/1,000 gal. Monthly Use
Tier 1 $5.27| Up to 20,000 gallons
Tier 2 $6.00| 20,001 to 40,000 gallons
Tier 3 $7.50| More than 40,001 gallons

Base Charges That Apply to All Customer Classes

Meter Size $/month
5/8" & 3/4" $12.06
1”& 11/4” $17.77
11/2" $27.31
2" $38.74
3" $69.23
4" $103.53
6" $198.81
8" $465.60
Table 4-5: Aurora Water commercial water rates, 200
Commercial
Cost/1,000 gal. Monthly Use
Tier 1 $5.67 up to 100% of allocation
Tier 2 $6.24 greater than 100%

Annual allocation = the higher of 2005 and 200@ltot
consumption, plus 25 percent allowance. A 10 pdrg¢en
surcharge will be applied for consumption over the
annual allowance.

Water Budget-Based and Seasonal Rate Structure rt€enial Water and Sanitation
District

In response to the drought in 2002, and to encewager conservation, Centennial Water and
Sanitation District and the Highlands Ranch Metrstiict implemented an innovative water
budgeting concept for water customers. The ratetire includes progressively higher tiered
rates over the allotted budget to encourage coasernv The method of computing residential
bimonthly water bills is based on an indoor andloot allocation component. The indoor
residential component is based upon average wimetdsage and may be adjusted for
household population. The outdoor irrigation comgrat allows residents an amount tailored to
their individual lot size which is allocated acrals irrigation season based on historic climate
conditions. The indoor non-residential budgetasddl on meter size. The outdoor irrigation
component allows non-residential customers an attailared to their lot size if a separate
irrigation-only meter is installed. The 2009 watates for the Centennial Water and Sanitation
District are shown in Table 4-6.
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Table 4-6: Centennial Water and Sanitation Districtwater rates, 2009

Residential Non-Residential
Summertime | Wintertime Indoor | Irrigation
(non-irrigation) | Only Only
Usage of Budget per 1,000 gallons
Up to 100% $2.55 $2.55 $2.55 $2.55
100 to 120% $3.50 $3.50 $3.50 $4.00
120 to 140% $5.25 $3.50 $3.50 $7.00
140% and over $7.90 $5.80 $5.80 $12.00

Water service availability fee = $25 per bimontpgriod.

Water Budget-Based and Seasonal Rate Structure witof Castle Rock

The Town of Castle Rock implemented a water butdgsed rate structure with a seasonal
component in 2009. Water budgets in Castle Roelbased on an indoor and outdoor
component. The indoor component of the water buidgesach customer is sized from the
average winter monthly consumption (AWMC) use atghe (i.e. the average of monthly
consumption between Nov. — Feb.). The outdoor @orapt of each customer’s water budget is
based on the landscape area at the property. 0lter2sidential water rates for Castle Rock are
shown in Table 4-7 and Table 4-8 and the non-resimlevater rates are shown in Table 4-9.

Table 4-7: Town of Castle Rock residential water rees, 2010

Table 4-8: Town

Irrigation Season, Winter Season,
4/1 - 10/31 11/1 - 3/31

Block $ per 1,000 gallons
Block 1 (Up to 100% of AMWC) $2.44 $2.44
Block 2 (>100% of AMWC and up to
100% of outdoor budget) $4.24 $4.24
Block 3 (Above AMWC + Outdoor
budget) $7.04 N/A

AMWC = average monthly winter consumption
of Castle Rock water service charges, 2010

Meter Size Monthly Charge
3/4" $13.52
1" $14.33
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Table 4-9: Town of Castle Rock non-residential waterates, 2010

Irrigation Season,

Winter Season,

AMWC = average monthly winter consumption.

Water Budget-Based Rate Structure — City of Boulder

The City of Boulder established a water budget-thaate structure in 2007. In Boulder, budgets

4/1 - 10/31 11/1 - 3/31
Category and Block $ per 1,000 gallons
Irrigation
Block 1 (Up to 100% of budget) $5.98 NA
Block 2 (>100% of budget) $9.01 NA
Multi-Family
Block 1 (Up to 100% of AMWC) $2.51 $2.51
Block 2 (>100% of AMWC and up to 100% of
outdoor budget) $4.61 $3.33
Block 3 (Above AMWC + Oudoor budget) $6.94 NA
Commercial
Block 1 (Up to 100% of AMWC) $2.51 $2.51
Block 2 (>100% of AMWC and up to 100% of
outdoor budget) $4.52 $3.46
Block 3 (Above AMWC + Oudoor budget) $6.81 NA
Water Service Charge
Meter Size Monthly Charge
3/4" $13.52
1" $14.33
1.5" $15.93
2" $19.15
3" $27.19
4" $41.67
6" $88.35
8" $173.63

are established by customer type: single-familidesgial, multi-family residential, irrigation
only and commercial/industrial accounts. For mast@mers, the annual water budget is the
sum of the indoor and outdoor water allocationsafparticular month.

» Single-Family Residential Accounts

Monthly water budget = indoor allotment (7,000 ga# for a family of four) + outdoor
allotment (based on customer-specific irrigableaamed seasonal watering needs).

* Multi-Family Residential Accounts

Monthly water budget = indoor allotment (4,000 ga#i per dwelling unit with 1-2
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bedrooms) + outdoor allotment (based on customecisp irrigable area and seasonal
watering needs). Dwelling units that have moranttveo bedrooms may receive an
additional 1,000 gallons per month, but the tatdbior allocation per dwelling unit may
not exceed 7,000 gallons per month, which is thevadent of five bedrooms.

* lIrrigation-Only Accounts
Monthly water budget = outdoor allotment (basedostomer-specific irrigable area and
seasonal water needs).

» Commercial/Industrial/Institutional (Cll) Accounts
ClIl customers may choose from the following options

(o]

Average Monthly Use (AMU) - This is the default option. The AMU budget is
calculated using the historical average of 12 combee months of water use for
that account, so that every month's water budgéeisame. Customers can apply
to change the timeframe used for the 12-month geer@he default timeframe is
January through December 2005.)

Historical Monthly Use (HMU) - The HMU budget is calculated using a rolling
three-month average for each individual month.é&@mple, the average of the
past three January's use would be next year's Jabudget.

Indoor/Outdoor - The Indoor/Outdoor budget is similar to the srgmily
budget in that it is comprised of both an indoadl an outdoor water allocation.
The indoor allocation is based on the most recestrdge Winter Consumption
(AWC), which is the average water use for that aotdor December through
March. The outdoor allocation is calculated basedrigable area, including
right of way, and seasonal watering needs.

Efficiency-Standard - This option allows for a specific customized erdbudget.
The customer must hire a professional engineevdatuate and recommend a
personalized indoor budget, which then must beereed and approved by the
City. The customer will be charged a fee for thgy @view.

Boulder’s water rates are shown in Table 4-10.

Table 4-10: City of Boulder water budget-based rate 2009/2010

Billing Block | Rate per 1,000 gallons | % of budget

Block 1 $2.06 (3/4 the base rate) 0% - 60%

Block 2 $2.75 (the "base rate") 61% - 100%

Block 3 $5.50 (2 x base rate) 101% - 150%
Block 4 $8.25 (3 x base rate) 151% - 200%
Block 5 $13.75 (5 X base rate) Greater than 200%
Tap or Connection Fees

The idea of conservation-oriented tap fees is filities to base connection charges on the
anticipated future peak and total demand at tiee $developers wishing to pay a lower tap fee
can agree to implement water efficiency measurgmesof the building construction process.
From the customer perspective, this will reduceittiiteal cost of joining the water system (the
tap fee), and the ongoing monthly cost of wateviser
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In the example below from the City of Westminstap fees are based on a variety of factors
including the type of business, the size of tharmss, and the proposed irrigated area. Staff
from Westminster regularly work with new custometfso upon learning about their impending
tap fee find significant ways to reduce demandsugh improved plumbing fixtures and
landscape efficiency so that they can obtain a taafee from the City.

City of Westminster Non-Residential Tap Fee Caldiiden Instructions

Rather than basing non-residential tap fees osieeof the tap Westminster has
determined that a more equitable method would liase the fee on the type, size
and historical usage of similar businesses.
A non-irrigation tap fee contains three components;

1. The Water Resources Charge

2. The Treated Water Investment Charge

3. The Connection Charge
The first step is to determine the business type.
The size of the facility is then calculated basedie type of business. For example
if the business is a motel the usage is basedeonumber of units while a restaurants
usage is based on square footage.
The size is then multiplied by the unit use peryea
The sum (total usage per year) is then divided48yd00, which is the amount of a
base service commitment (SC).
The result is the number of service commitmentsired which is then multiplied by
the Water Resources Charge per SC. The prodtiat i/ater Resource Charge
portion of the Tap Fee for the facility. The WaRsources charge is directly related
to the cost of the City to purchase raw water sgbtsupply the required annual
amount of water to the customer’s tap.
The customer requests a specific tap size baségtare unit calculations. The
building Division reviews the tap size based onghenbing code and develops a
final tap size.
The Treated Water Investment Charge is based aaph&ize and listed on the Tap
Fee chart. The water tap size, and resulting maxirflow needs, directly impact the
sizing of the City facilities and the Treated Watarestment portion of the tap fee
recovers the related portion of that investment.
Finally the connection charge is applied basechersize of the tap. The connection
charge covers the actual costs to the City to kband install the commercial water
meter.
The three portions of the fee are added to protheéotal Tap Fee.

Irrigation Water

Any lot with irrigated area over 40,000 square {&#) would require a separate
irrigation tap.

The irrigation portion of the Tap Fee is to be ohdted for separate irrigation taps,
and where irrigation is included in the domestf t&he fee is calculated by
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multiplying the irrigated area by the per squaretffcost for both low and high water
areas.

* The tap fee for irrigation is based on water nedayh water use areas (turf) are
based on a need of 18 gallon per square foot @er yew and medium water areas
are based on a need of 9 gallons per square fogepe

» Based on the flow needed for irrigation, the tapized and the connection charge is
added to the square foot charge for the totaldtiog tap fee. Irrigation taps should
be sized based on actual pressure needs sincaghery little tap fee impact from
irrigation tap sizes.

» Irrigation taps on the City’s Reclaimed Water systere billed at 80% of the potable
tap rate.

» For lots under 40,000 square feet, the squarecfuarige is added to the potable tap
fee and the tap is sized to include irrigation seed

Sewer Tap Fee

» The sewer tap fee is calculated based on the teqiesize. Metro sewer tap fees
apply for the portion of Westminster generally $oot 92' Ave. Westminster sewer
tap fees apply for areas generally north df9®/e. Metro performs regional studies
that determine the amount of wastewater produceddan water tap size installed,
which is why the sewer tap fee is based on thentapesize.

City of Westminster Tap Fee Ordinance

8-7-3: WATER TAP FEES AND CREDITS: (1129 1217 1311 1365 1456 1527 1664
1788 2097 2123 2257 2298 2440 2634 2956 3281 3306)

(A) FEE CALCULATION:

1. An applicant for a water tap shall pay the feedah hereinafter, the total of
which shall be known as the Water Tap Fee, or tposions that are applicable
to the type of tap required by this Chapter. Thet&/Tap Fee or portions thereof
are due and payable upon issuance of the watentitap permit unless earlier
paid as provided in Section 8-7-2(C). The Watgy Fae may consist of the
following individual fees.

a. Water resources fee, being the share of the cgqsbiode adequate raw
water supply to be utilized by the tap;

b. Treated water investment fee, being the shareeofitifity system related
to treating and distributing water to be utilizedthe tap;

c. Meter connection fee, being the actual City cosiristallation of a meter
with electronic remote readout device, when appleanspection of the
tap, service line and meter pit installation; megsting, when applicable;
account and billing activation and other administeprocedures;

d. and, when applicable, a fire connection fee, béag charge associated
with a tap providing fire protection.
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2. Water taps, water tap lines, and meters for theessarvice shall normally be the
same size. If otherwise approved and/or requiyetthé City, the tap and meter
may be of different sizes in which case the fedliermeter size shall be paid.
Water taps cannot be issued prior to building anidjo entitlement approval.
Any exceptions must be approved by the City Manager conversion from well
to the City water system, pursuant to Section &7-1

3. The base water tap fees are as follows*:

| Water Resources Fee | $6,435.00
| Treated Water Investment Fe&¥,880.00

This connection fee is based on installed

Meter Connection Fee meter size and assessed on a per meter basis.
See connection fee chart below.
| Fire Connection Fee | $161.00

*On April 1st of each year, the Water Tap Fee asdhdividual components shall be
automatically increased in accordance with the Gowes Price Index (CPI) for the
previous calendar year as established for the Dene&opolitan area. The meter
connection fee may also be adjusted separatelyyairae, when necessary, to reflect the
full cost of said connection to the City

4. The connection fees based on meter size are asvioll

METER SIZE CONNECTION
(INCHES) CHARGE*
| 5/8" | $283

| 3/4" | $283
1 | $226

| 1-1/2" | $226
2 | $283
|3 | $340
4 | $396
6" | $453

| g | $511

5. The water resources and treated water investmenbops of the tap fee for City
owned facilities may be implemented at rates bel6@% at the direction of the
City Manager or his designee.

(B) RESIDENTIAL WATER TAPS: The following regulatns apply to residential
water taps:

1. The Water Tap Fee is based on a standard 5/8"sieee(commonly called a 5/8"
by 3/4" meter) and is assessed on a per-dwellifighasis. One single-family
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detached dwelling unit served by a standard 5/&énfeas an assumed average
annual water usage of 140,000 gallons per year.

2. The ratio of the average annual water usage of @aeliing unit type to the
water usage of a single-family detached unit estiab$ the service commitment
factor (SC factor). The service commitment facemeslisted in the following

chart:
, Single | Mobile Sing!e . .| Attached
Residenc . Family | Multi-Family .
Tvoe Family | Home Attachec Unit Senior
yp Detached Space Unit Housing Unit
|SCfactor| 1.0 | 1.0 | 07 | 05 | 0.35

3. The residential tap fees shall be calculated byyappthe respective SC factor to
both the water resources fee and the treated watestment fee on a per unit
basis plus the applicable meter connection fee per meter basis, plus any
applicable fire connection charge. If a tap andemiarger than the standard 5/8"
meter is requested for any residential unit, tipefégs shall be calculated using
the non-residential treated water investment catmrn and SC factor in
subsection (C)2 below.

4. No additional tap fees are required for landscapeds on residential properties
that are irrigated by the water tap for the indiatlunit or units. Tap fees for
landscaped areas on or adjacent to residentiaéprep, such as common areas,
private parks and play areas, medians, and rigitagf strips, not irrigated by
individual units shall be assessed as providedegter under subsections (C) or

(D).

5. Tap fees for clubhouses, swimming pools, and atbermon buildings or
structures shall be assessed as provided hereinafler subsections (C) or (D).

(C) NON-RESIDENTIAL WATER TAPS: The following redations apply to non-
residential water taps:

1. The City shall review and evaluate each applicaatsiested water tap and meter
size, and may adjust the requested tap and/or ieteif it determines the
projected water usage will be greater than thaiestgd.

2. Every meter size has a corresponding service camenit factor (SC factor) that
is based upon multiples of a single-family detactieelling unit's usage
characteristics. The treated water investment éeggm of the tap fee shall be
calculated by multiplying the treated water investinfee, in subsection (A)3
above, by the respective SC factor in the followghgrt:
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METER SIZE ITreaf[ed V\t/ater
nvestmen

(INCHES)  I'sc Factor

| 5/8" | 1.0

| 3/4" | 15

1 | 2.5

| 1-1/2" | 5.0

2" | 8.0

|3 | 175

|4 | 30.0

G | 62.5

| 8" | 90

3. The water resource fee portion of the tap fee sietialculated based upon the
estimated annual consumption, business type, gnsiza required using methods
and estimates developed by the Public Works andiekiDepartment to
determine the appropriate water resources seroicgritment factor, which shall
be multiplied by the water resources fee in sulise¢i)3 above.

4. All non-residential developments that contain aigated area less than 40,000
square feet, which area is served by the wateandmmeter for the building, shall
pay the irrigation tap fees calculated pursuamsutassection (D)4 below, in
addition to the Water Tap Fee for the building.

(D) IRRIGATION WATER TAPS: The following regulatns apply to taps for
irrigation:

1. Separate irrigation taps and meters shall be reddar all residential
developments other than a development whose |l@adcansists entirely of
single-family detached lots. A separate irrigatiap and meter is not required for
non-residential developments having less than 40sgdare feet of irrigated area.

2. Irrigation tap fees are required based on the aneaype of landscaping.
Landscape types are defined as either standamivewhter as determined by the
Community Development Department.

3. Anirrigation water tap shall be used only forgation purposes. Each irrigation
water tap shall be assigned a service addressiling Bccount in the name of
the property owner or manager.

4. The irrigation tap fee consists of the meter cotinadee plus the following
square footage fees based upon landscape type:
A. $1.43 per square foot for standard landscapagiring an annual application
of more than ten (10) gallons of water per squaog; f
B. $0.72 per square foot for low water landscapegiring an annual
application of up to and including ten (10) gallmisvater per square foot.

57



(E) FIRE PROTECTION:

1. For any water tap which is intended to also provideprotection, the fire
connection fee shall be included in the total wedprfee in the amount provided
for in subsection (A) 4 of this Section.

2. For any size tap that is determined by the City &gam, or his designee, to
provide solely fire protection, only the fire commtien charge shall be collected.
The applicant for a fire protection tap shall fsmall materials and labor as
specified by the City, including any device reqdite detect any use of water for
purposes other than fire protection.

(F) CONSTRUCTION WATER METERING: If any water isquired for construction
purposes, construction water meters must be iegtadleposits collected as per Section 8-
7-10, and water usage billed at commercial ratggeasection 8-7-7(D). It is prohibited
to install any by-pass or jumper to provide watrvige without the installation of a

water meter as per Section 8-7-12.

(G) PROVISION OF MATERIALS AND LABOR: For all watdaps, the applicant

shall furnish all labor and all materials as spediby the City except as provided by this
paragraph. The City shall provide the applicarthwilist of required materials and
approved suppliers at the time of application. Titg shall provide all 5/8" by 3/4"
meters. All other meter sizes shall be providedhayapplicant as specified by the City
at applicant's sole cost and must be tested faracg by the City before installation.
After payment of all required fees and charges@Qity shall install all meters.

(H) TAP CREDITS:

1. Upon issuance of a tap permit for the first newisertap, a tap fee credit shall be
given in an amount to be calculated by subtradtiegcost of the current water
resources fee and treated water investment fdeeafriginal tap from the current
value of the water resources fee and treated watestment fee of the first new
service tap.

2. Treated water service commitment credits shalldbeutated based on the tap size
of the former tap. Water resource service commtroezdits shall be calculated
based on the most recent ten (10) year averagebwater consumption through
the former water tap.

3. The amount of credit shall be fixed at the issuasfabe first new service tap and
may be used for payment for additional service tapsare used on the same

property.

4. When a credit is used for full or partial paymemtd new water tap, all other
applicable charges shall be assessed using thetnemt fee schedule in effect.

5. In no instance shall cash refunds be granted.
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. No credit shall be given for the meter connectiem dr fire connection fee
portions of the Water Tap Fee.

. Ifany tap is installed and completed without regcej a utility permit and the
proper inspection and approval by the city, nofesgpcredit shall be given.

. If a demolition or vacation of a unit results in@mandonment of an associated
water tap as defined in Section 8-7-5, no tap feditshall be granted at the time
a new tap permit is issued.

. Any service commitments associated with water tagerve buildings
demolished in established urban renewal areas manabsferred as tap credits to
an urban renewal authority or the City for useppraved redevelopment projects
within that same urban renewal area.
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BEST PRACTICE 2: Integrated Resources Planning, Goal Setting,
and Demand Monitoring

* Foundational best practice
» Utility operations - implemented by water utilities
» Customer impacts - varies depending on conservategmsures selected

Overview

Integrated resources planning (IRP) is a comprebhempsanning effort that incorporates both
supply-side and demand-side management optionangileast-cost planning principles and an
open, participatory process. Unlike conventionatex resources planning, that focuses solely
on increasing supply to meet demand, IRP incorperafater conservation programs as another
option for meeting future needs. IRP encompasses-kcost analyses of demand and supply
options that compare supply-side and demand-sidsunes on a level playing field and results
in a water supply plan that keeps costs as lowoasiple while still meeting all essential
planning objectives.

Key components of integrated resource planning are:
* equal treatment of supply-side and demand-sid®ogti
» clear objectives,
» consideration of supply-side and demand-side rétigb
* an open process,
* integrating engineering analysis with a range dicymbjectives,
* a planning horizon or future design year,
» explicit consideration of uncertainty, and
* demand monitoring.

Goal setting is part of the IRP process, but isartamt in its own right. Establishing demand
management goals or targets provides a clear vierathe community and provides incentive
for developing programs to meet the goals.

Demand monitoring provides regular feedback on womion patterns in a utility. Tracking
demands over time is essential for determiningadm@servation program is achieving the desired
results. Without demand monitoring there is no wagletermine if a conservation goal has been
achieved.

Why a Best Practice?

Integrated resources planning (IRP), goal setling, demand monitoring are foundational best
practices endorsed by the American Water Works datior’ (AWWA) that should be
implemented by all water providers who expect tentke future water demands of a growing
population with limited financial resources. ThePIRrocess of integrating water conservation
into overall system water supply planning is fundatal to creating a vital, successful water
conservation program. It is often through the [RR&cess that decision makers explore the

5 Maddaus 2008.
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potential benefits and limitations of both watenservation and supply-side options in a fair
manner. The IRP process also helps water utilgsablish realistic performance goals and
demand monitoring regimes which benchmark progaedsprovide essential data inputs for
future planning efforts.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. The water conservatiommiag process described under this statute
[CRS 37-60-126] and in various supporting documésitsws standard IRP methodology. The
statute requires a “full evaluation” of specifi@aphing elements which should include least-cost
analyses of demand-side and supply-side options.

Applicability

Integrated resource planning activities, goal sgitand demand monitoring apply exclusively to
water providers and those that manage and maiwater delivery infrastructure. This practice
only involves utility customers through the paigiory public process.

Implementation

Integrated water resource planning uses two levelsmand management and supply resources
— to meet forecasted demand. Different combinata@frmeasures can be evaluated for meeting
projected water needs. Figure 4-4 (from Maddau89afutlines the process of integrated
resource planning and the different inputs needed.

Agencies must have clear objectives (goals) abthset of the IRP process. Key criteria to
evaluating different resource scenarios are:

* Projected demand and ongoing demand monitoringe Costs
* Environmental impacts * Risks
* Public acceptability * Reliability

Once identified and analyzed, scenarios are ratddanked. Rating scenarios based on their
ability to meet key objectives and comparing ragiogn help determine which scenarios are
more favorable. The Alliance for Water Efficienaffers a demand tracking tool to members
that can aid planners in refining demand modeliaig é@nd in developing and comparing
different scenarios (AWE 2009).

Demand-Side

Managing demand is crucial for addressing long-teater needs. Demand management
extends beyond short-term drought responses. Lermg-¢onservation programs consist of
multiple measures, each implemented to differegteks. Different measures and different
degrees of implementation should be evaluateddatera matrix of multiple scenarios. These
different conservation scenarios are used in tliegRcess. Life-cycle costs and water savings

" www.awwa.org/files/Resources/Waterwiser/referer®Bsfs/sustainable2008_wed2-1.pdf
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for each program and the degree of implementationld be tracked for each scenario. Short-
term demand management programs to help addresseseliability problems may also be
considered. Load management (such as irrigatidricisns designed to reduce peak demands)
may also play a role in helping an agency meet denf@Beecher, 1996).

Supply-Side

Full consideration of supply resources developnogtibns is half of the IRP equation.
Providing high-quality, reliable water supply aé lowest cost to rate payers is paramount. A
full consideration of supply options should incluaerealistic new water development
opportunities including groundwater, surface wastsrage, and alternative sources such as re-
use. Both water and wastewater treatment capaist be evaluated. New water sources
should be evaluated based on several questions:

Technical reliability — Can the project be implerteshwith proven technology?
Environmental impact — Can impacts be mitigated?

Institutional feasibility — Does the agency haveding and water rights?

What institutional changes are needed?

Multiple possibilities from both the supply and damd sides should then be evaluated in
combination to create several scenarios for meétiregast demand. Once developed, each
scenario should be compared against the agenay&isbbjectives.

Economic analysis is implemented to clarify whiadmbinations of supply sources and demand
controls are financially viable. The time frame é@zonomic analysis should be on the order of
20 to 50 years and the time value of money musbbsidered. Benefit-cost analysis may be
used, but IRP also frequently employs alternatixaduation methods where project costs,
features, and environmental impacts are preseideeby-side for assessment (Maddaus 2008).

Other Implementation Factors

Integrated resources planning is an iterative mac@emand management will change demand,
and meeting future demand is the fundamental alegeof the IRP process. If projected demand
changes, subsequent analyses must be updatede Bigushows several loops to the IRP
process. A three to five-year evaluation cycleesommended (Maddaus 2008).

Integrating all the supply-side and demand-sidefadakes more than technical skill. Working
with different and possibly competing interestsuiegs consensus building. Several suggestions
for approaching the planning process are presdsgiedv (Maddaus 2008):

* Planning goals must be realistic. Focus on keyirements and let go of non-essential
issues.

* Optimize participation and get the right playershe table. Be open, but also realize that
smaller groups (25 or less) may be more efficient.

» Discourage hidden or disruptive agendas. Planniaggsses can be used by special
interests, to further their causes which can underitihhe process.
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Figure 4-4: Integrated resource planning process (llddaus 2008)

Goal Setting and Demand Monitoring

Goal setting is typically part of the IRP procdsst, can also be done outside of an IRP effort.
Utilities have found that establishing a demand ag@ment goal can provide an important
incentive for the implementation of programs aslasla benchmark against which to measure
progress.

63



Demand monitoring is the process of measuring aedssing demands and comparing the
results against a known baseline and the goals @dm be done on the utility scale or for a
specific category of customers (i.e. SF residentid residential, commercial, irrigation only,
etc.). ldeally, demand monitoring will be impleneshat multiple levels so that it is possible to
assess progress towards the goal by customer sector

Colorado Water Conservation Board Guidance

The Colorado Water Conservation Board providesreskte guidance and model plans for
developing water conservation pldhishe CWCB planning resources follow the IRP philtsp
and outline a nine step process which include getting and monitoring:

Step 1 — Profile Existing Water System

Step 2 — Characterize Water Use and Forecast Demand

Step 3 — Profile Proposed Facilities

Step 4 — Identify Conservation Goals

Step 5 — Identify Conservation Measures and Program

Step 6 — Evaluate and Select Conservation Measunck®rograms

Step 7 — Integrate Resources and Modify Forecasts

Step 8 — Develop Implementation Plan

Step 9 — Monitor, Evaluate, and Revise Conservaiidivities and the Conservation
Plan

AWE Conservation Tracking Toof

The Alliance for Water Efficiency (AWE) has deveéapa water conservation tracking tool for
integrated resources planning. Built in Microdéstcel, it can be used to track water savings of
multiple conservation measures. The software tsamlee used to compare multiple
conservation scenarios for determining the optincombination of activities. The AWE
tracking tool models data for a 30 to 40-year hariz The Alliance for Water Efficiency
tracking tool is free to AWE members. Membershifpimation is available at
www.allianceforwaterefficiency.org/awe-membershagp.aspx

The AWE tracking tool is relatively easy to use asdembling the necessary data inputs will
probably be the most time consuming task for watiities using the software. First, the tool
requires basic data such as population, expectedtigrates, water billing rates, and
information on water customers such as the releaerunt classes and the percent of water
deliveries made to each class. While these parasnate used by the model, it is worthwhile for
a utility to realize other factors may affect demhaand as such to understand that the model is
good at estimating use but it is not perfect. Ndgmands for at least one baseline year are
input. Demands can either be entered manuallgvery year after the baseline or can be set to
grow automatically with population. Another essandata input is the avoided cost of water for
the utility which represents the realistic costisgs (per acre-foot or million gallons) realized by

8http://cwceb.state.co.us/Conservation/RelatedInfdionéP ublications/WaterConservationPlanDevelopmeidénc
eDocument/WCPDevelopmentGuidanceDocument.htm

°Other proprietary conservation planning modelsaamglable, but few if any have the combination apability and
low cost offered by the AWE Conservation Trackingpll However, larger water providers may find KWE tool
insufficient for their needs.
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the utility by reducing demand. The fourth workshef inputs relates to specific conservation
plans. Users may input data defining various coradEm measures or import data from a library
of conservation activities. Figure 4-5 is a screapture of the worksheet where users may
define conservation activities. Note that usersagiesd to input the useful life of various
measures. This is important because it identifresquantifies how long the effects from a
measure may last and therefore affect long-termaghels The final data entered into the
tracking tool is the level or intensity of activityr each conservation measure.

Once all the activities of a conservation programdefined and saved, the AWE tool can be
used to create multiple scenarios. These scenamogsed to evaluate the savings achievable
through menus of different conservation measures.

After the basic input data are entered, the AWE ¢atrulates the water savings attributable to
each water conservation activity including the @ptted passive savings from natural
replacement of fixtures and appliances and theigated impact of “free-riders” who accept
rebates and incentives for implementing measues\lould have done even in the absence of
an incentive. The AWE tool graphically displaysmdend changes over time with bar charts
showing the savings achieved by each conservatiovitg. Per capita demand is tracked
numerically and graphically which can help an agdid a combination of conservation
activities that are aggressive enough to meet Bpgaoals.

The AWE tracking tool also evaluates how water eovetion activities impact utility revenue.
The tool models how specific conservation meassage water and what costs and benefits each
measure offers the utility, customer, and society.

[l AWE CONSERVATION TRACKING TOOL: DEFINE CONSERVATION ACTIVITIES WORKSHEET
2 | Define Conservation Program Activities Return to Navigation Sheet Report Error
Click to Import Library Activities or
DeﬁneIEditIpl;)elete Curzmm Activities Hide Table of Activities in Model Warning: Only use the form to edit or delete activities. Editing/deleting activities dir¢
3
Utility ut
savings, Savings, Costs, Utility Utility cc
savings, | Annual | Savings,Peak | Savings, |ParticipantFree| Utility Costs, |Utility Costs,| Initial | Costs,Years| Costs, | Follc
Activity Per Unit | Rateof | Period (%of |UsefulLife| Riders (% of Year Initial Fixed | Variable |of Follow-up| Follow-up | Var
4 1D Activity Name Class (gpy) | Decay (%) | Annual Savings) | (yrs) | Participants) | Denomi ($) ($/unit) (yrs) | Fixed ($/yr) | ($/ul
5 1 [Residential HE Toilets, SF Residential 9895.2 0% 30% 0% 2008 $10,000.00 | $180.00 0| 0.00
6 2 Residential HE Toilets, MF Define C: ion Activities =< 0.00
7 3 |Residential HE Washer, SF 0| 0.00
8 4 |[CITHE Toilet Actviy Name: [ AE Toiet 0 0.00
el 2 Import an
% ‘;‘ Affected Customer Ciss: | <8 = ‘ﬁ,ea"mt""'"
112 8
|13 9
EQ 10 Unit Water Savings ] Utiity Costs | Participant Costs | Particpant Non Water Benefts | Plumbing Code | e o
115 1
116 12
|17 13
EQ 14 Unit Water Savings (GaliYr): 11,3816 Previous Record
19 15
120 Annual Rate of Savings Decay (%, i 0:00%|
é?’ :(73 nnual Rate of Savings Decay (%/Year): e |
551 5 peak Period Savings (% of Annual): 30.41% Peak days = 30% of days in a year.
23| 19 [
2’ 20 Useful Life (Years): New Record |
% ; Participant Freeriders (% of Participants): 0.90% e
|27 ] 23 v
i« < » M) 4. Define Activities (ENEIC RN Ad >
i Draw~ lg | Autoshapes~ \ N\ (1O A] Al &7 [8] [@ | & 40f4

Figure 4-5: Screen capture of AWE conservation traking tool showing how users can
define conservation activities.
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Water Savings and Other Benefits

Setting a goal and developing a plan by themseleasot save water. By the same token,
utilities that lack goals and plans for conserviveger are unlikely to realize water savings
beyond what customers implement of their own wantiti Planning is an essential step in the
process of implementing cost-effective conservatm@asures and realizing lasting demand
reductions.

From the benefit-cost perspective, water savingsa#ributed to individual conservation
measures, actions, or “natural” processes sudmeagradual replacement of inefficient fixtures
and appliances. Tracking changes in water use $fauific programs and natural replacement
is essential if these savings are to be relied updime future. Measuring impacts can also help
utilities properly value conservation program efforTracking conservation savings also assists
with demand forecasting and modeling — a key corapbaof integrated resource planning.

Other Benefits of Integrated Resources Planning — Financial Savings
Additional benefits of integrated resource plannimgude:

* Reduced expense of developing new water supplies

* Reduced operating / maintenance expenses from nexpanded water supply projects
» Reduced environmental impact from new or expandemsupply projects

* Reduced liability from new or expanded water sugpbjects

* Increased transparency in planning process

* More public involvement in planning process

* Balanced planning approach

Integrated resources planning can help spur watengs, but IRP as a stand alone utility
function does not save money. Integrated resoynleesming aims to help utilities choose the
water supply and demand management options thett afst-effective solutions. Properly
implemented IRP efforts should result in significamoided costs for water providers by

directing new supply and demand management efimnards the least-cost option. Avoided
costs can be thought of as the savings obtained fising a cheaper water source — even if a part
of that “source” is water saved through conservatidgencies must pay for both new source
development and conservation programs, but therdifice in costs function as a financial
savings (Beecher 1996).

Costs

Utility costs

Integrated resources planning can be accomplishedhter utilities in-house or contracted to a
consulting firm. The cost for developing an IRRhaa consultant ranges from approximately
$30,000 (small water utility and limited public umpprocess) to over $1,000,000 (large utility,
consulting team, proprietary model, staff timeheTcapable (and inexpensive) AWE tracking
tool could result in significant cost savings partarly for smaller providers that can take
advantage of this resource. Costs associatedspébific conservation measures are attributable
to those measures, not a conservation plan.
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Customer costs
Customers bear no direct costs for the IRP process.

Resources and Examples

Resources

* American Water Works Association (200/ater Resource Planning Manual of Water
Supply Practices (M50American Water Works Association, Denver, CO — lade for
purchase fromvww.awwa.org

» Colorado House Bill 04-1365, which initially autimed Colorado’s water conservation
planning program, can be found at:
http://cwcbweblink.state.co.us/weblink/docview.aRipix111879&searchhandle=25493
&dbid=0

* The Colorado Water Conservation Board water corsgenv plan guidance document can
be found at:
http://cwcb.state.co.us/Conservation/RelatedInfoionédPublications/WaterConservation
PlanDevelopmentGuidanceDocument/WCPDevelopment@ao&ldocument.htm

* The Colorado Water Conservation Board'’s Office citév Conservation and Drought
Planning (OWCDP) promotes water conservation plagnbly providing public
information, technical support, and financial assise.
http://cwcb.state.co.us/Conservation/

» The Alliance for Water Efficiency has a conservatitacking tool free to Alliance
memberswww.allianceforwaterefficiency.org/Tracking-Toolms

Examples

The Colorado Water Conservation Board provides dahconservation plan and water
conservation planning worksheets. The model pldlin@g the nine conservation plan steps and
includes descriptions of recommended subsectiarseXample, step seven focuses on
integrating resource planning and modifying forésathe model plan gives descriptions on five
subsections in this step. The worksheets help coatsen planners gather and organize data and
then make system-wide calculations from gather¢al da

These materials can be found at
http://cwcb.state.co.us/Conservation/RelatedInfaioné&Publications/WaterConservationPlanDe
velopmentGuidanceDocument/WCPDevelopmentGuidancgment.htm
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BEST PRACTICE 3: System Water Loss Control

* Foundational best practice
» Utility operations - implemented by water utilitiea their own system
» Customer participation — not applicable

Overview

Water loss control is the practice of system angjtloss tracking, infrastructure maintenance,
leak detection and leak repair for water utilitiesak detection and repair are familiar water
agency practices, but true water loss control issnppagmatic than simply finding and fixing
leaks. The American Water Works Association wates Imethodology (detailed in the M36
manual and described in this best practice) isidensd the industry standard (2009).

Auditing a water distribution system for real amqparent losses and evaluating the costs of
those losses is the foundation of water loss conReal losses are actual physical losses of
water due to leaks or other problems with the syst@pparent losses are due to meter
inaccuracy, unauthorized consumption, and datalimgnerrors. Cost and benefit considerations
drive implementation actions in the recommendechoulogy, described in detail in the
AWWA M36 Manual.

Why a Best Practice?

Water loss control represents the efforts of watiities to provide stewardship and
accountability in their operations and sets a pasixample for customers. Water auditing and
loss control give water utilities the potentialcianserve significant volumes of treated water by
reducing real losses and to increase revenue lugireglapparent losses. Water loss control is a
foundational, cost-effective water conservatiorcpea that should be implemented by all
providers in Colorado.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved piafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, fistion system leak identification and repair.”
[CRS 37-60-126 (4)(a)(V)].

The industry standard approach to water loss cbdéscribed in thiBest Practices Guidebook
includes distribution system leak identificatiordaepair as a key component. This best practice
is an excellent fit with current state planningurgments even though water loss terminology
and methodology has developed and changed since3Z#8-126 was passed. Future updates
to this statute should incorporate language oregystater audits and water loss management.
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Applicability
Water loss control actions as described in thi$ pexctice apply exclusively to water providers
and those that manage and maintain water delindérgstructure.

Implementation

Water loss control programs are undertaken bytystiaff and their designated contractors with
little or no involvement from customers. Threadamental resources are recommended as a
starting point for those seeking to implement opriave a water loss control program:

* American Water Works Association (2008gater Audits and Loss Control Program:
Manual of Water Supply Practices (M3®)nerican Water Works Association, Denver,
CO - available for purchase fromww.awwa.org

¢ Aquacraft (2009Vtility Water Loss: A Review of Current PracticesGolorado,
Requirements in Other States and New ProcedureJaal$,Colorado Water
Conservation Board, Denver, CO — available for tteenload from
http://cwcb.state.co.us/NR/rdonlyres/AC6E43FD-0EE35-BA95-
AA139279CC44/0/16.pdf

* Free Excel-based water audit and loss control atialu software developed by the
AWWA Water Loss Control Committee. Free downloadikable from
www.awwa.org/Resources/WaterLossControl.cim?ltembemm48511&navitemNumbe
r=48158

There are two fundamental steps when conductirdity water system audit using the 2009
AWWA M36 methodology: (1) The Water Audit; and ()e Water Balance.

Thewater audittypically traces the flow of water from the sitevathdrawal or treatment,
through the water distribution system, and intad@uner properties. Theater balance
summarizes the components and provides accoutyabii all of the water placed into a
distribution system should — in theory — equabélihe water taken out of the distribution
system.

The combination of the system water audit and thtembalance provide a variety of useful
measures of utility water loss. Of particular net to water agencies is the ability to quantify
the costs of real and apparent water losses amsktthis information to improve the bottom line.
Traditional water loss accounting focused on thegmage of unaccounted for water. Under
the 2009 M36 methodology, the term “unaccountedMater” is eliminated. Key water loss
performance metrics include:

» Apparent losses per service connection per day

* Real losses per service connection per day

* Real losses per length of main per day

* Unavoidable real losses

* Non-revenue water as a percent by volume of wagplsed
* Non-revenue water as a percent by cost of operatistgm
* Annual cost of apparent losses
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* Annual cost of real losses

Figure 4-6 shows the key components of the watianba and water loss accounting in the 2009
M36 methodology. The shaded area represents wased. Developing a utility water audit
using the M36 methodology involves developing measents or estimates of all of the values
shown in Figure 4-6. Ultilities first implementitigis methodology are encouraged to start with a
desktop audit where existing data and estimateasa@ as inputs to the water balance. This
process is called the “top-down” audit. The “bottap” approach involves replacing estimated
values with actual measurements and generally talkesing and effort of a number of years

for a utility to fully implement. Both the top-dewand bottom-up approaches are made much
easier with the free software which automaticabyfprms the required water balance

calculations.
Water .
Exported Billed Water Exported
Billed i i Revenue
Authorized Billed Metered Consumption
: Water
Consumption
Authorized
Water From Consumption Billed Unmetered Consumption
Own
Sources
lgcorrected System Unbilled Unbilled Metered Consumption
or known Input .
errors) Volume Authorlze_d ; ;
Water Consumption| ynbilled Unmetered Consumptio
Supplied - -
Unauthorized Consumption
Apparent Customer Metering Inaccuracies
LosSeS | gystematic Data Handling Error] _NO™"
ystematic Data Handling Errory .\ o010
Leakage on Transmission and| Water
Water Losses| Distribution Mains
Pl [ eees Leakage and Overflows at Utility:
Water Storage Tanks
Imported Leakage on Service Connection
Up to Point of Customer Meterin

Note: All data in volume for the period of referentypically one year.

Figure 4-6: Water balance for water loss audit acamting (AWWA 2009)

Essential implementation steps are detailed inddkl1. AWWA's water audits and loss
control stresses information collection and datays®es. A key point in the audit process is

valuing apparent losses at the prevailing retéd.rBy valuing apparent losses this way,

corrective actions become much more cost effecigawnith any action, cost considerations are
important. The AWWA water loss control audit plasgmificant emphasis on assessing costs
and benefits before setting water loss reductiogeta. However, there are potential barriers to
even beginning a water loss audit. Staff time aradlability are probably the first barriers to
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confront. Data availability and limitations of datalidity are also critical barriers during the
initial phase of the audit process.

Apparent losses due to meter inaccuracies are @er wollection of potential revenue and are
inequitable in that some customers pay for lesemtagn they actually use. The practice of
right sizing meters in new accounts and in old aot®where use patterns have changed is as
important as maintaining and replacing old metérst example a site that originally was a
restaurant that is replaced by a retail shop aedugpped a 2" meter when it could be
adequately served by a 3/4" meter has real poteéatimder report consumption. Compound
meters can be used on some multi-family resideati@bunts to ensure higher accuracy and full
accounting during low consumption periods.

Table 4-11: Key water loss audit implementation stgs

Water Audit Step

Brief Description

1.

Collect distribution
system information

Includes infrastructure, financial, and operatictetia. Most info shoulg
be readily available to a utility.

]

2.

Measure water supplied
to the distribution systen

This task identifies how much water enters therithgtion system and
where it originates.

3.

Quantify billed
authorized consumption

Identifies the amount of water delivered to custmntkat have account
in the customer billing system.

Uy

. Calculate non-revenue

water

Non-revenue water is amount remaining after bilathorized
consumption is deducted.

. Quantify unbilled

authorized consumption

Includes unmetered fire hydrant use, flushingestcéeaning, etc.

. Quantify water losses

Water losses are madd apparent and real losses.

~N| O

. Quantify apparent losses

Comprised of custonatemninaccuracy, systematic data handling
errors, and unauthorized consumption.

. Quantify real losses

In the “top-down” approdtis is calculated total water loss minus
apparent losses. In “bottom-up” approach, physieehsurements
improve the measurement of real losses.

. Assign costs of apparent

and real losses

Apparent losses should be valued at the prevaiétgl rate charged to
customers. Real losses are typically valued theesas the variable
production costs to treat and deliver water.

10. Calculate performance

indicators

This task (along with many others) is done autocadlyi through the

free AWWA software.

Water Savings and Other Benefits

Range of Likely Water Savings: Varies

Water savings from water loss management programpesrl entirely on the ongoing level of
loss. It should be the goal of all water providerimit real and apparent losses to economically
efficient levels. Water losses vary significarftigm system to system. Typically, systems with
older pipes and/or higher pressure have greatelogses while systems with old, over-sized
water meters and/or poor accounting practices bes@ter apparent losses. For many water
providers in Colorado, implementing the AWWA M36tealoss audit methodology may reveal
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that greater financial benefits can be achievenh fimproved accuracy in metering than by
repairing or replacing water mains.

How to Determine Savings

Economic levels of real and apparent water lossbeatletermined easily by utilizing the free
AWWA water audit software. Understanding the paetars that influence loss can help an
agency better understand the potential cost anérwatings from various water loss control
measures. Water loss from leakage is highly degogtrmh system pressure, length of mains,
number of connections, and location of customeemat service lines as well as infrastructure
material and age. AWWA'’s 1996 benchmark of 10%azounted for water is no longer
applicable and only measuring unaccounted for wateo longer considered an industry
standard approach (AWWA 1996, 2009). The industaypdard is to implement the 2009
AWWA M36 water loss methodology.

The financial metrics incorporated into the AWWA &Bethodology and the free water audit
software may prove to be the most valuable compdioenvater agencies. Financial indicators
are based on user-entered variable production aostsvater retail costs. The software
automatically calculates costs of real and appdosses. Using these results, agencies can make
rational cost-benefit decisions on prioritizing @loss control. Many utilities who have
implemented this methodology were surprised tanl¢laat the cost of their apparent losses were
more significant (financially) than the cost ofitheal losses. In Philadelphia, PA for example,
when a water audit was conducted the apparentdogsee valued at $34.5 million and the real
losses at $4.2 million (AWWA 2009).

Savings Assumptions and Caveats

The free Excel-based software calculated valuea@empanied by a clear explanation showing
how each calculation was made (as opposed to hétwengalculations performed in hidden cells
or macros). This show-your-work approach allowsuber to quickly understand the
methodology for computing given values.

The AWWA software provides a built-in assessmerthefdata used to calculate water loss.
Because collecting valid data is an essentialgfatte water audit process, low data validation
scores prioritize actions for improving data in &rdbss control.

Depending on the corrective action water loss obntine lifespan of savings will vary. Utilities
should understand that water loss control is amimggactivity. Ideally a system audit should be
conducted annually.

Goals and Benchmarks

At this time there are no established state oonatistandards for water loss using the 2009
M36 methodology. However, many local agencies hiaseuse goals relating to this best
practice. The cost benefit analysis component@fitater audit process can help guide agencies
in setting reasonable water loss control goals.

It is anticipated that when a significant numbeutlities have successfully completed the
AWWA water audit methodology and achieved an aaidptlevel of data validity then realistic
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benchmarks can be established. In most cased-aenefit ratio greater than 1.0 is desired for
implementation of a conservation measure.

Other Benefits of Water Loss Control
Additional benefits of water loss control include:

* Reduced road repair by decreasing frequency of imaiaks via pressure management
» Improved utility water and cost accounting

* Improved water meter testing and evaluation

» Establishes the utility as a good actor and lead#re cause of water efficiency

Costs

Utility Costs

Utility costs for water loss control vary. Initimhplementation of the AWWA water loss audit
methodology using the free software costs littlegertban a few hours of staff time. Taking this
step then enables a utility to make sensible datssabout how best to allocate resources to
water loss reduction. In some cases the firssstegyy involve improving the data used to
calibrate the water loss accounting.

The financial accounting elements included as glitie AWWA water loss auditing tool

provide powerful decision support tools for watem\pders. The software examines real and
apparent losses and associated costs and watesvalhis analysis provides clear information

on how real and apparent water losses impactityistibottom line. For example, apparent

losses from under-reporting meters are valuedeatdtail rate of water. Installing meters on
unmetered accounts may represent a major watecdwgsol activity that, in the long run,
generates revenue for the utility. On the othedhafforts to correct some types of loss will be
expensive. For example, if a utility finds majofrastructural repairs are need, costs can be quite
large. In all cases, cost-effective analysis shguide decision making.

Customer Costs

Utility customers do not have direct costs assediatith water loss control. However, if large
loss problems exist, customers will ultimate bezsts related to repair and replacement of
infrastructure.

Resources and Examples

Resources

Three fundamental resources are recommended adiagpoint for those seeking to implement
or improve a water loss control program:

* American Water Works Association (200&gater Audits and Loss Control Program:
Manual of Water Supply Practices (M3®)nerican Water Works Association, Denver,
CO - available for purchase fromww.awwa.org
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» Aquacraft (2009Vtility Water Loss: A Review of Current PracticesGolorado,
Requirements in Other States and New Procedure§aal$,Colorado Water
Conservation Board, Denver, CO — available for tteernload from
http://cwchb.state.co.us/NR/rdonlyres/AC6E43FD-0EEB35-BA95-
AA139279CC44/0/16.pdf

* Free Excel-based water audit and loss control atialu software developed by the
AWWA Water Loss Control Committee. Free downloadikable from
www.awwa.org/Resources/WaterLossControl.cfm?Iitembemrm48511&navitemNumbe
r=48158

* Journal AWWA (1996 AWWA Leak Detection and Water Accountability Comted,
“Committee Report: Water AccountabilityJournal AWWAJuly 1996): 108-111

Examples

The following examples come from the CWCRJslity Water Loss: A Review of Current
Practices in Colorado, Requirements in Other State$ New Procedures and To@fquacratt,
2009).

City of Longmont

Longmont tracks water loss on a multi-year baksngmont is promoting the term “water loss”
in line with the IWA/AWWA standards. The calculatiosed by Longmont is system input
measured at treatment less authorized consumptighorized consumption includes billed,
metered accounts as well as unbilled metered atsdusngmont reports that they are fully
metered. Water losses in 2006 and 2007 were 8.8P8.@86, respectively. Losses have
reportedly dropped since 2007.

Line losses are assumed to be the major compohérgsoin the system, but this assumption
comes from a process of elimination about othercasuof loss. Main breaks are reportedly
minimal, no accounts are un-metered, tests oncegleneters indicate that meter inaccuracy is
not a problem, and changes to customer bills andlad without adjusting volumes recorded in
the accounts database.

Longmont staff also performs customer side leakatitn, but generally, it is in response to
customer concerns about unusual increases in cqigum

Pueblo Water

Pueblo Water uses the term “unaccounted water.y Teéine this as the amount of water
pumped from treatment into the system minus thamel of billed water. The system is 100%
metered. Losses are estimated at 6% to 7%. Tuesti component of water loss in Pueblo is
under metering. Although the system is fully metiereaccuracies were the largest point of loss,
officials said.

Leak detection is performed on the system. Thédmetimes done via contractor, but Pueblo
Water also has the capability to do leak detedtidmuse. They also do leak detection after
mains are replaced. Pueblo Water collects readimagghly, but volumes do not necessarily
match due to lags in billing data, etc. The primastric is the yearly loss, but they also look at
a five-year average of losses.
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BEST PRACTICE 4: Conservation Coordinator

* Foundational, Operations, Understanding, InfornmatioSupport, and Control best
practice

» Utility operations - implemented by water utilititzg their own customers’ benefit

» Customer participation — not applicable

Overview

A conservation coordinator is vital for every ugilaiming to reduce water demand. A “go to”
person for water conservation is essential to tieeessful implementation and management of
water conservation programs. For large watetrtiglj the job of water conservation coordinator
(or conservation manager) is a full time job and/m&olve managing a staff and/or contractors.
Small utilities may not have sufficient resourcetiive a dedicated conservation coordinator.
Small agencies should select a staff member whothas primary assignments to be the
designated conservation coordinator — the perssporesible for planning and implementing
water conservation efforts.

Ideally, a conservation coordinator needs to hagmlkfooting with other resource planning
divisions. A conservation coordinator who cannotasthe table with other managers will only
coordinate what is given and not be part of theogugiscussion.

Why a Best Practice?

Successful conservation programs need leader3iip.fundamental responsibilities of a water
conservation coordinator or program manager a(AYdWA 2006):

» Develop (or supervise development of) the utilityater conservation plan
» Organize and direct implementation of the conséugtlan.
* Track, monitor, and evaluate water conservatiog@ams.

Establishing a water conservation coordinatorfsusmdational best practice for water utilities.
A conservation coordinator impacts utility operagpimproves customer understanding of
conservation, assists in development and disseimimat information, develops and supports
conservation planning and program activities, ahémnecessary assists in implementing
mandatory demand restrictions.

Water conservation coordination was one of the BMBstified by the Metro Mayor’s Caucus
(Metro Mayors Caucus et. al. 2005). The Metro M&y/@aucus is a team of 39 municipalities in
the greater Denver area that work to foster coliatimn and cooperation on multi-jurisdictional
issues. Water is one of their main areas of emphBgiidentifying conservation coordinator as
a best practice, the Caucus highlighted the impogaf this practice.

State Planning Requirements

Colorado’s water conservation planning requirenf€RS 37-60-126) does not specifically
reference a water conservation coordinator. Howevevater conservation coordinator would
help facilitate all aspects of CRS 37-60-126 stgrtvith the creation of the conservation plan.
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Applicability

The concept of a water conservation coordinatoli@pfo all water utilities. Not all utilities
have the budget and resources to hire a full toneyen part time) water conservation
coordinator for their staff. In these cases, tléyushould select a staff member who has other
primary assignments to be the designated conservatiordinator — the “go to” person
responsible for planning and implementing waterseovation efforts.

Implementation

Hiring Staff
Hiring or designating a water conservation coorttinag implemented by water utilities using
standard hiring procedures or work assignment podto

What are the qualifications required for a watersayvation coordinator? Typical qualifications
for a water conservation coordinator include tHefing (adapted from a recent job posting):

Knowledge of:

* Principle and practices of public administratioartgcularly municipal government.

» Public administrative research methods, technicaed,methods of report presentation.
* The organization of highly complex resource manag@mrograms.

* Water conservation laws, regulations, practiced,taohniques.

» Environmental planning.

» Landscape water efficiency practices.

Ability to:

» Conduct original research and to make sound adtratiiee analyses relating to policy
and management problems.

» Communicate verbally with customers, clients, dregublic in face-to-face, one-to-one
settings, in group settings and using a telephone.

» Comprehend and make inferences from written materia

» Produce written documents with clearly organizexlitihts with proper sentence
construction, punctuation, and grammar.

Additional requirements:

* This position requires the use of personal or @élicles on City business. Individuals
must be physically capable of operating the vehiskfely, possess a valid drivers'
license and have an acceptable driving record.dfagyersonal vehicle for City business
will be prohibited if the employee is not authodze drive a City vehicle or if the
employee does not have personal insurance coverage.

» Performs other essential or marginal functionssagyaed.
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Acceptable experience and training:

» A bachelor's degree or associates degree in besimgriblic administration,
environmental science, or in any field which spkxes in the management of natural
resources, or a related field; one to three yeleperience in water or resource
conservatiort® Other combinations of experience and educationrnifest the minimum
requirements may be substituted.

* Landscape Irrigation Auditor certification; Hortlbwre, Landscape Architecture or
Design, and Turfgrass Management certificationquivealent.

Other job characteristics:

* Frequent driving in city traffic.

» Occasional confrontations from angry customers.

» Occasional work evenings and weekends as necessary.

» Subject to call back to work related to emergenorgsublic relations issues.

Additional experience and characteristics thatagm@icable to a water conservation coordinator
include:

» Experience with contracting.

» Experience with hiring and management.

» Experience with budget management.

» Knowledge of landscape and irrigation practices.

» Knowledge of residential and non-residential indoamservation.

Part-time conservation coordination

Conservation coordination is a full-time job, btisealler utilities, the conservation
coordinator’s duties may be added to an existiaff ppbsition’s duties. Several approaches can
help:

* Focus resources: There are many resources awilabliting resources can save time. This
guide of best practices is a good starting poiohsiler purchasing théandbook of Water
Use and Conservationy Amy Vickers. This text is well organized anddable. Newsletters
and other periodicals can provide conservationrmédion, but just as importantly, periodic
information can be a regular nudge to keep coniervan mind. Many newsletters are free
by email, such as Colorado WaterWise’s newslesign(ip at
http://coloradowaterwise.org//index.php?option=cacajoom&act=subone&listid=2&Itemid
=224,

» Use proven methods: Original ideas are great, bubhecessarily efficient. If another utility’s
conservation plan looks feasible, use it as a tatepLarge utilities around the state have

19 Currently only a very few college level trainingpgrams specifically offer courses in water conagon and
resource management. One of the more developeggons offered is through Lane Community College in
Eugene, Oregon.
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detailed conservation plans and parts of thosesptzay be adaptable to smaller utilities. Be
sure not to infringe on copyrighted material, sasttopying an advertising campaign.

Water Savings and Other Benefits

Hiring or designating a water conservation coorttindoes not directly result in water savings.
A conservation coordinator facilitates and impletsggrograms, improves customer
understanding of conservation, assists in developared dissemination of information,
develops and supports conservation planning angtgmno activities, and when necessary assists
in implementing mandatory demand restrictions.

Goals and Benchmarks
The goal for each utility should be to have a staéimber designated to be in charge of water

conservation planning and implementation, evehiff person’s primary work responsibility is
in another area.

Other benefits

A conservation coordinator facilitates and impletsgrograms, improves customer
understanding of conservation, assists in developared dissemination of information,
develops and supports conservation planning angtgmno activities, and when necessary assists
in implementing mandatory demand restrictions.

Costs

Utility costs

Hiring a conservation coordinator is like hiringyasther full time utility staff member. The
annual salary for a conservation coordinator sendsnd $40,000 and increases depending upon
experience and the level of responsibility assediatith the position. Large utilities have a
conservation staff with a conservation manager wisasary will be at the utility management
level. Additional costs that must be considerauide benefits, retirement contributions, office
space, equipment, and all other costs associatachwing an additional staff member.

Customer costs

There are no direct costs to the customer assdandth hiring or designating a water
conservation coordinator.

Resources and Examples

Resources

Numerous websites offer useful information for pective and current water conservation
coordinators. Some of the better resources aritablaat the following sites:

» Alliance for Water Efficiency www.adwe.org

* American Water Works Associatiorwww.awwa.org

» Colorado Water Conservation Boarhttp://cwcb.state.co.us/Conservation/
*  WaterWiser -www.waterwiser.org
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» California Urban Water Conservation Councilww.cuwcc.org

* Lane Community College www.lanecc.edu

» Colorado WaterWise offers opportunities for netwiogkwith other conservation
professionals and has an excellent newsletter ocayeonservation issues. Sign up at:
http://coloradowaterwise.org//index.php?option=cacajoom&act=subone&listid=2&It
emid=224

* Amy Vickers’ bookHandbook of Water Use and Conservat{@aterPlow Press 2001)
should be required reading for anyone interestdmbgoming a utility water conservation
coordinator.

Examples

City of Fort Collins

Fort Collins has had a staff person dedicated tem@nservation programs since 1977. The
Fort Collins water conservation coordinator is mgpble for managing and implementing a
diverse program which includes public education iafatmation, an increasing block rate
billing structure and seasonal rates for commentiatomers, rebates for efficient residential
clothes washers, an innovative zero-interest laagram, irrigation audits, several ordinances,
and a utility water loss detection program.

City of Greeley

Since 1997 the City of Greeley has had a full timater conservation coordinator to manage the
city’s water efficiency efforts. In Greeley the t@aconservation coordinator manages a
$500,000 budget and supervises seasonal staff cdrservation coordinator co-authored the
city’s water conservation plan and implements Gagslwater conservation program which
includes both indoor and outdoor programs geard¢deoesidential and non-residential sectors.

City of Glenwood Springs

The City of Glenwood Springs does not have a foletstaff member dedicated to water
conservation because of the limited staff resouav@dable at the utility. In Glenwood Springs,
the water and wastewater treatment supervisordmgreed additional duties as the water
conservation program lead. This designated stafhiber assisted with development of the
water conservation plan and has responsibilityefesuring that all plan elements are
implemented.
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BEST PRACTICE 5: Water Waste Ordinance

* Foundational and Operations best practice
» Utility operations - implemented by water utilitiea their own customers
» Customer participation — avoiding waste is the oespbility of customers

Overview

A water waste ordinance is a local regulation &xalicitly prohibits the waste of water from a
variety of sources including (but not limited txcess irrigation runoff or from irrigation that
occurs at a prohibited day and/or time, excessawement washing, failure to repair leaks,
utilizing single-pass water cooling, or even imgomaintenance of cooling towers at an
unnecessarily low conductivity level.

Conservation through ordinance can have limitati&@nforcement is a key piece of making an
ordinance effective and enforcement requires statburces. Additionally, some entities such as
special districts may lack proper jurisdiction teaet a water waste prohibition ordinance.

Why a Best Practice?

A water waste ordinance is an important regulatooy for water utilities that serves several
useful purposes.

* A water waste ordinance establishes the importahagse water stewardship in a
community and establishes a utility’s intent to psitwater resources to maximum
beneficial use.

» A water waste ordinance establishes penaltieh®btatant waste of water. Such an
ordinance empowers local officials to target haodsssistance and education as well as
issue warnings and fines.

* A water waste ordinance provides an important egQuy “stick” during a drought when
agency-wide restrictions are put in place and esfment is required to ensure water
supplies are adequate.

* Without a water waste ordinance, a utility may beerless to act against egregious and
profligate waste of water.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, “Regry measures designed to encourage water
conservation.” [CRS 37-60-126 (4)(a)(1X)].

Applicability

This best practice applies to all water agenciesalnvater customers. Water waste usually
targets excessive irrigation and drought restnictimlations, but other sources of waste could
also be the subject of a water waste ordinance.e¥ample, water waste violations could be
levied for excessive pavement washing, failureefmair leaks, utilizing single-pass water
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cooling, or even improper maintenance of coolingers at an unnecessarily low conductivity
level. Utilities with individualized water budgeatsuld utilize a water waste ordinance to
enforce mandatory drought limitations requiringaistomers not to exceed their water budget.

Implementation

A water waste ordinance is usually enacted by theicpality or local government, not the
water utility itself. Typically water waste ordimees are passed by the city council and entered
into municipal code, often at the request of théewatility. Several examples of code language
for water waste ordinances are provided in thiscec

Water Savings and Other Benefits

Range of Likely Water Savings: Varies

A waste-prohibition ordinance cannot just be a thég exists only on the books — it must be
actively enforced. The water savings achieved thincaiwater waste ordinance depend largely
upon the level of publicity and enforcement giverite rules. A water waste ordinance is
similar to a new traffic law — without some measofenforcement the public is unlikely to pay
much attention. With a water waste ordinance,rggvare only likely to be achieved if there is
some level of active enforcement to keep peopletheir toes”.

How to Determine Savings

Initially, water savings from a water waste ordioaican be estimated from the number of
warnings and tickets issued. Utilities with adweshdata tracking capabilities can identify
customers who received a citation for water wasteexamine billed consumption records
before and after the citation was issued.

Once a water waste ordinance has been in placadcively enforced for a year or more it may
be possible to measure the impacts on a communitg-kevel, but much depends upon the
implementation effort.

Savings Assumptions and Caveats

Water savings from a water waste ordinance canmasbumed since it is possible that no
savings will be achieved, because it relies heawilypehavior change.

Goals and Benchmarks

The goal of a water waste ordinance should beitarete all obvious water waste in a
community. Of course this goal is much like thalgaf eliminating all speeding from local
roads. The water waste ordinance represents art &ffmove a community toward a goal, but it
does not ensure success and in fact complete suscawirtual impossibility.

Other Benefits

A water waste ordinance on the books, even ifiioisactively enforced in normal water years,
can be extremely important during a drought. Widemand reductions are required to ensure
minimum supply levels during a drought, a waterteasdinance is an essential tool for water
providers and gives the necessary enforcement povegte, and if necessary fine, those who do
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not obey drought restrictions. As an additionalgildle benefit, a waste prohibition ordinance
can help create a culture change where wasting wgatmacceptable.

Costs

Utility Costs

Implementing a water waste ordinance is inexperangceusually only requires that an ordinance
be prepared by staff and then approved by the @ityncil or other leadership body.

Enforcing a water waste ordinance requires staié irom the water utility and possibly from
other city service workers. To enforce their wateste ordinance, Denver Water hires
temporary workers, provides them with vehicles (aikes) and uniforms, and literature. They
also incur expenses related to tracking violat@mg integrating them into their computerized
customer information system. During a drought, sonunicipalities empower all city workers,
including law enforcement, meter readers, and mwads, to watch for watering violations and
to issue citations.

Depending upon how the ordinance is constructéideais who receive a citation may have the
option to appear in court to contest the violatmid fine. This can increase implementation
costs.

Customer Costs

A water waste ordinance does not place costs oaustemeunlessthey are caught in violation
of the rules at which point they may be subjea fmenalty, much like a traffic ticket.

Resources and Examples

Resources

The published literature on water waste ordinamcesgtually non-existent. The best resources
for water waste ordinances are rules on the baoksmmunities in Colorado and across the US
and the experience of water providers in implenmgntineir water waste ordinance.

Examples

Several examples of water waste ordinances witfingtevels of detail and specificity are
presented below.

Denver Water

Denver Water prohibits water waste, carefully desinvhat waste is, and enforces the ordinance
with seasonal staff.

FromChapter 14 Water Conservation

14.01 Water Waste ProhibitedVater shall be used only for beneficial purpasss shall not
be wasted.

14.01.1 Water Waste DefinedProhibited water waste includes, but is nott@uito:
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a. Applying more water than is reasonably neggdsaestablish and maintain a
healthy landscape. Routine watering of turf shallimited to three days per
week, except for watering for up to 21 days toldgh new turf from sod or
seed; and except for syringing golf course gredmsnmnecessitated by
weather conditions.

b. Watering with spray irrigation between the tsoof 10.00 a.m. and 6.00 p.m.
during the period from May 1 to October 1, exceptthe following uses:

(1) Watering for up to 21 days to establish tuohfrseed or sod.

(2) Watering new plant material such as flowersedrand shrubs on the day
of planting.

(3) Watering essential to preserve turf subjedttaavy public use.

(4) Operating an irrigation system for installatiogpair or reasonable
maintenance, so long as the system is attendedghoat the period of
operation.

c. Watering landscaped areas during rain or Wigial.

d. Applying water intended for irrigation to anpervious surface, such as a
street, parking lot, alley, sidewalk or driveway.

e. Using water instead of a broom or mop to clmatdoor impervious surfaces
such as sidewalks, driveways and patios, excephwlganing with water is
necessary for public health or safety reasons @rnvdther cleaning methods
are impractical.

f. Allowing water to pool or flow across the gralior into any drainage way,
such as gutters, streets, alleys or storm drains.

g. Failing to repair, for a period of more than bisiness days after notice,
leaking or damaged irrigation components, senigeslor other plumbing
fixtures.

h. Washing vehicles with a hose that lacks anmaat shut-off valve.

14.01.2 “*Water Use Restriction” Distinguishe@ihese prohibitions on water waste are
not related to drought response, insufficient watgply or system emergency and
therefore do not constitute water use restrictisitisin the meaning of Denver Water’s
various water supply agreements and environmeptahips.
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City of Aurora

The City of Aurora Waste of Water ordinance pratsilvater from pooling on or running across
impervious surfaces and into the street gutters ®hilinance can also be applied during times of
drought restrictions to enforce wrong day wateongvatering between 10 a.m. and 6 p.m.

Sec. 138-190. Waste of water
(&) Waste of water prohibitedwaste of water shall be defined as noncompliavitte
the city's water management plan as defined inset88-223(b). Notwithstanding the
enforcement provisions set forth in subsectioroftthis section, the director may order
the installation of a flow restrictor or the shiit af water service to a property if the
director reasonably finds that an extreme wastgatér is occurring on the premises.

(b) Enforcement.The director is hereby authorized to enforce s$kigtion. The person
billed for water service to a property, whether ewar occupant, shall be responsible for
compliance with subsection (a) of this section simall be subject to the following
actions and penalties:

(1) Upon a first violation, the person billed Mak issued a warning.

(2) Upon any further violations at the same prgpeithin a 12-month period,
from the date of the warning notice, the persoledivill be issued a written
violation and the following penalty (see Table 4-&I be added to the water
bill for the property as a civil penalty.

(3) Any penalty imposed pursuant to this secti@y be appealed to the director
of water pursuant to the appeal procedure set forslection 138-226.

(4) Upon any notice(s) of violation of this sectj a copy of such notice(s) shall
also be mailed to the owner(s) of the real propsetyed, if the owner(s) address
differs from the subject property address.

(Code 1979, § 39-78; Ord. No. 2000-132, § 3, 12Q0a0; Ord. No. 2002-29, § 1, 6-3-
2002; Ord. No. 2003-08, § 1, 3-24-2003; Ord. NdD22U4, § 1, 10-10-2005)
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Table 4-12: Aurora water waste violation penalties

Veter Sie " "¢ | 2nd violaton | GRG0
Single-Family
All (5/8" - 1" $250.00 $500.00
Non Single-Family
5/8" 250.00 500.00
3/4" 300.00 600.00
1" 400.00 800.00
1 1/2" 600.00 1,200.00
Large Commercial
2" 800.00 1,600.00
3" 1,200.00 2,400.00
4" 1,600.00 3,200.00
6" 2,400.00 4,800.00
8" 3,200.00 6,400.00
Irrigation Only
2" 1,000.00 2,000.00
3" 1,500.00 3,000.00
4" 2,000.00 4,000.00
6" 3,000.00 6,000.00
8" 4,000.00 8,000.00

City of Durango

Water waste.The intentional or unintentional use of waterdanon-beneficial use. Non-
beneficial uses include, but are not restricted to:

(1) Landscape water applied in such a mannex amad/or quantity that it overflows the
landscaped area being watered and runs onto atljrcgrerty, public rights-of-way or
into drainage ways, including gutters and stormesew

(2) Landscape water which leaves a sprinkleinkjar system, or other application

device in such a manner or direction as to spray adjacent property or public rights-
of-way.
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(3) Failing to repair any irrigation system tiebroken or leaking.

(4) Applying water to hard surfaces such as paykots, aprons, pads, driveways, or
other surfaced areas, such as wood or gravel, whagsr is supplied in sufficient quantity
to flow from that surface onto adjacent propertyuoblic rights-of-way.

(Ord. No. O-2007-30, § 1, 9-4-07)

City of Longmont

Waste of water prohibited@ustomers shall not cause or permit water furmidhethe city to run

to waste in any gutter or other impervious surfaceyther application. Waste, for purposes of
this section, shall constitute the use of wateviegrno beneficial use, and not constituting an
unavoidable consequence of the beneficial usageatdr. Waste of water does not include
incidental and occasional over spraying. For thgpgses of this section, the term customer shall
include homeowners associations or other entitiigated to maintain irrigation systems along
city streets.
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BEST PRACTICE 6: Public Information and Education

* Foundational, Education and Support best practice
» Utility operations - implemented by water utilitigesg their own customers
» Customer participation — recipients

Overview

Public information and education are broad besttjmas that encompass social marketing,
school education, public outreach and educatiot odiner information efforts aimed at raising
awareness and fostering a culture of conservatidrbahavior change. An element of public
information and education is required in nearlyodifier best practices in this guidebook. Central
components of this best practice include effecyivelmmunicating the value of water, and
delivering consistent and persistent messagess st practice also includes measures to
provide customers with timely information on thewter consumption and alerts if unusual
usage or leakage is detected.

Why a Best Practice?

Water conservation programs cannot hope to suag#bdut a public information and education
component. Sometimes public information by itselmprises a utility’s entire water
conservation program, but for most agencies hiésmortar that holds together all other program
elements. Raising awareness about conservatiowatsd use is fundamental to getting people
to take the next step and doing something pradfiealsaves water directly (Vickers 2001).

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, ‘@rssation of information regarding water use
efficiency measures, including by public educaticustomer water use audits, and water saving
demonstrations.” [CRS 37-60-126 (4)(a)(VI)].

Applicability

Public information and education about water coreteyn and water supply applies to all
utilities and ideally impacts all customers. A eidariety of educational, social marketing, and
public outreach programs may prove effective. Whitall utilities may not have sufficient staff
or budget to implement elaborate campaigns, thdamental principles apply to all providers.

Implementation

This best practice incorporates a wide varietynédrimational and educational efforts and
programs that water utilities can offer to theistumers. All of these efforts can generally be
classified asocial marketingvhich is defined as: “The process of communicatityy the
public in an effort to change people’s behaviorsti@ benefit of an individual, group, or
community” (Silva et. al. 2010). Typical water senvation information and education
programs may include some or all of the followihgneents:
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» School education programs (K-12)

» Bill stuffers

* Newsletters

* Media relations, direct mail and marketing material

» Advertising campaigns (newspaper, radio, TV, wélthdards, theater slides, bus signs,
etc.)

* Informational and educational websites

» Social media (Facebook, Twitter, etc.)

» Water festivals and public events

* Informational billing (customer feedback on watse gpatterns and leakage)

» Conservation kit give-aways

» Seminars, trainings, classes, and demonstrations

The Water Research Foundation repdfater Conservation: Customer Behavior and Effective
Communicatior(Silva et. al. 2010) provides a helpful checKistdeveloping any type of water
conservation outreach campaign. Applying the @poles and recommendations in this checklist
to the extent possible will improve the effectives®f water conservation education and
information programs. Budget constraints will ofet limits on the scope and breadth of an
outreach campaign, but thinking strategically calpfa utility make the most with limited funds.
The following italicized and indented section igptéd from Silva et. al. 2010.

Use a Strategic Communications Approach

Think strategically. Develop a sound approach baeadclear, consistent, timely and
strategic communications with social marketing teghes to deliver the right message
to the right audience through the right channels the right time. A strategic
communication approach requires a solid understagddf the current situation. What
are the barriers that prevent the target audienaerf acting upon a specific behavior?
How are audiences receiving information and whiagtssages might most compel them
to action?

Define Campaign Objectives

Set objectives and define the target audiencel tiiélcampaign try and reach the entire
population served or a subset of customers? Withatlear understanding of what is to
be achieved and who needs to be reached, the cgmpmall not be focused and the
results may be fragmented and weak. The objedtivestly determine the best strategy
to take and the audience to target.

Identifying distinctive objectives allows the depshent of activities, which target specific
audiences to fulfill individual goals. For instan@me campaign activities may need to be
tailored for different audiences. To use the 4 P(product, price, place, and promotion)
as an example, the “place” where messages anditetivare delivered will be different
for homeowners than for business owners. Defingdcbbes will facilitate an easier
examination of the general ROI (return on investingr each audience. Monitoring and
evaluating achievements over time will inform whokdia channel best fulfilled the goals.
This results in greater informed planning for figlgocial marketing initiatives.
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Know Your Audience
To successfully engage in social marketing, yoe taknow your audience:

« What do they know?

« What stage of change are they in?

« What do they like? What interests them?
« What motivates them?

« What are their barriers to change?

The planning process takes the target audienceantmunt by addressing the elements
of the “marketing mix”— product, price, place, and promotion. Water conagon
messages often work over time and through repeatpdsure. Many consumers already
have a high level of awareness about water consierv@ractices, and make a concerted
attempt to integrate water conservation practia@e ieveryday life. A good approach to
improve understanding of your audience is throughvay research or focus groups.
This helps develop messages aimed at overcomimgnational or attitudinal barriers.

Messaging should move consumers to action. Savamgyns becoming a higher priority
in households across the nation, so messages sholdless this issue as appropriate
and necessary. Utilities need to exercise cautibemusing a message related to saving
money. For example, buy a low-flow shower head latller water use only if all other
factors (such as length of shower remain the samdelssage may require a specific
caveat that explains how actual dollar savings barachieved.

Understand Current Perceptions
Many consumers believe they are already conser@sgmuch water as they can.
However, drought can be a powerful motivator tahar water conservation activities.
Take into account conservation efforts that consanpractice least often in your
community.

Carefully Consider Communications Channels
Using multiple communications channels can be &¥feen disseminating information
about water conservation to consumers (e.g., ytbitl inserts, print advertising, radio
spots, and web presence). Coordinate messagingnandtain consistency. Research
has found that water supply managers are consideydgk the most credible source for
water conservation information. Use this to yodwantage.

Evaluate Performance
The true test of the effectiveness of the campaigat the number of PSAs that were
aired, but whether they actually contributed to rmpng water conservation. The levels
of evaluation se can be divided into three bagiesy process, outcome and impact
evaluation.

(Adapted from Silva, T. et. al. 2010.)
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Water Savings and Other Benefits

Utilities should not rely on any water savings frampublic outreach campaign alone. While it is
possible that a campaign will stimulate customensbre swiftly adopt conservation practices, it
is more realistic to take a longer view of programpacts. Conservation outreach programs help
establish a culture of wise water stewardship, vloxer time results in behavior change and
effective action such as replacing inefficientdivds and appliances. Conservation marketing
efforts may also increase participation levelstimeo utility sponsored programs such as
landscape audits or rebates.

How to Determine Savings

Don't determine the success of a water public @estiecampaign based exclusively on measured
changes in water use. Instead, focus on the cgmpativities themselves. For example, did
the advertising effectively reach the intended ande members?

The impact of conservation education and outreaahpaigns can be measured over time
through survey research. Changes in water usddshtmo be tracked but it is nearly impossible
to credit water savings to an education and outr@asgram alone, except perhaps during a
drought where customer response is mandated.

Savings Assumptions and Caveats
Not applicable.

Goals and Benchmarks

Program goals should be based on the initial obgst Was the campaign designed to reach the
entire customer base or a specific sector? Wagrthgram implemented as planned? Did the
target audience see (or hear) the message?

Other Benefits

Conservation education and outreach campaignsgeaouultiple benefits to water providers
including:

* Framing the provider as a wise steward of essentitdr resources.
» Framing the provider as a knowledgeable sourcefofmation about water use and
conservation.

» Educating customers about water conservation mstand the importance of
conservation.

» Informing customers about different conservatiomgoam offerings.
* Increasing participation in all utility resourcenservation programs.

Costs

Utility Costs

Outreach programs in Colorado range from $500 t0GE1L,000. Cost depends on the type of
program and the level of implementation. An anrudteach program budget between $10,000
(small agency with fewer than 5,000 connectionsl) $50,000 (up to 25,000 connections)
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should be sufficient to implement a basic print raeuhd bill stuffer campaign. A larger budget
will be required to implement a mixed media prognaith web, billboards, and radio spots.
Television is probably the most expensive medid loterms of production and placement. In
Colorado, the only advertising campaign sufficigtinded to even consider commercial
television opportunities is Denver Water’s “Use YWhat You Need” campaign. Public access
channels offer the possibility of low cost telewisispots, but viewership is often limited.

Some television and radio stations will air welbgced public service announcements for civic
causes such as water conservation at significaedyced or no cost. If a radio or television
campaign is desired this is another angle to egplor

Several organizations offer school curriculum araterals focused on water supply and water
efficiency. Since developing curriculum can beengive, it is almost always cheaper to use an
existing program such as My H20 (Boulder and SaivNalley School districts) or Project
WET (Project WET Foundation, Bozeman, MT). A numbkstates and regions offer free
water conservation curriculum to local schools.e Tlexas Water Development Board created
their own water education curriculum called “Wat@r, which includes a section on water
efficiency, for use in Texas schools.

A Google search on “water conservation curriculueturns a wide variety of conservation
curriculum materials from both public and privatdites.

Customer Costs
There are no direct customer costs associatedowgtomer education programs.

Resources and Examples
Examples

Denver Water

Denver Water’s “Use Only What You

Need” water conservation public

outreach campaign (see Figure 4-7

and Figure 4-8) is the largest

conservation outreach effort in nnl“sr
Colorado and one of most notable

conservation marketing programs in Yﬂllﬁ
the country. Denver Water’s prograr

is one of the best examples of the us KAHMH
of social marketing to promote water
conservation or any environmental ' B DENVER WATER
practice. The campaign is clever, Consarvation Tips =

memorable, consistent in design, ana _ _
each piece is targeted to a specific Figure 4-7: Marketing piece used as part of Denver

segment of the market. Water's “Use Only What You Need” campaign

91



The “Use Only What You Need” campaign came abowrnwyim 2006, the Denver Water Board
adopted a conservation plan aimed at accelerdimgdce of water conservation in its service
area and reducing overall water use by 22 perce@0h6.

As part of the effort to reduce demand by 22 peramintensive social marketing campaign
was launched which includes billboards, bus stppst media, television, and numerous clever
marketing ploys including the now famous “runninget” shown in Figure 4-8.

Figure 4-8: “Broken Srinklers Wast Water” marketi ng piece from Denver Water’s “Use
Only What You Need” campaign.

The running toilet was a person dressed in a teul#t
who was tackled in front of a crowd at a college
football game while the scoreboard flashed, “Stop
running toilets”. Video of the stunt appeared
immediately on You Tube, and television coverage
spread the message farther and faster than any paid
publicity.

Part of Denver Water's marketing campaign included
billboards such as the one shown in Figure 4-10 tha
informs customers about when to irrigate. The
billboard uses bright colors and a clear message in
their design to get the point across to their qusts.

The effective and eye catching Denver Water outreac
program is also remarkably cost-effective. Denver
Water, which serves 1.3 million people, spent betwe
$600,000 and $900,000 annually since the campaign
began in 2006, which is quite reasonable for a high
visibility multi-media campaign in a major
metropolitan area.

Figure 4-9: Denver Water's famous
“running toilet”
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USE ONLY WHAT YOU NEED. D DENVER WATER

Figure 4-10: A Denver Water billboard educates cusmers about permitted irrigation
times

Grand Valley / Lower Gunnison Wise Water Use Counci

Landscape with
’W’Qﬁ/!gﬁ’zf% tolerant

Figure 4-11: A WWUC billboards designed to reduce ater
used for irrigation

The Grand Valley/Lower Gunnison Wise Water Use @iyVWUC) is a collaborative effort
among local, state, and federal agencies and wedgiders to improve public understanding of
the value of water and to promote wise water ugbheriower Gunnison and Grand Valleys. The
WWUC was formed based on the mutual benefits oftioimg resources and the desire of
individual agencies to combine resources to geerfimang for their buck” in promoting water
conservation and education.

93



One of the key efforts of the WWUC is the coordimatof education programs including:

* Irrigation providers’ education program
» Drought Response Information Project

Water vour lawn
not the sidewalk

fET

;vww-ltsthEdég rt‘g.—g

i

Flgure 4 12 A WWUC b|||board remlndlng customers rot to waste
water

The irrigation providers’ education program inclddeclever billboard campaign implemented
in 2006 and the Drought Response Information Pt¢[2RIP). Examples from the campaign
are shown in Figure 4-11 and Figure 4-12. The @agmpwas judged a success by both the
WWUC and the local citizenry. The billboard cangragenerated significant interest including
a number of supportive letters to the editor iralaeewspapers and doubled the number of hits
on the WWUC website. Most importantly, the campagycredited with helping to reduce
irrigation demands (see Figure 4-13) in Grand Janch 2006.
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DROUGHT
RESPONSE
INFORMATION
PROJECT

EVERY DROP MATTERS

It’s Time To Rip Your Strip!
Do you have Useless Strips of Grass (USGs)?

You know, the green strips around parking lots
that get overwatered so the sprinklers end up
flooding the asphalt.

By replacing 6,000 square feet of lawn with droughi-
tolerant plants, you can save 90,000 gallons of water
each year (about $133).

Check out www.ripyourstrip.com and take the pledge
to stop wasting water on USGs. Or, take this opportunity
to encourage your neighbors to rip their strips.

Arm yourself with water-saving info at
www.thedripwebsite.com
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Figure 4-13: Marketing piece from Grand Junction’scampaign attributed with reduction

in irrigation

The Colorado River District and the Northwest Cobato Council of Governments

The Colorado River District based in Glenwood Sgsiand the Northwest Colorado Council of
Governments based in Silverthorne teamed up in dtfeate a public education and
information campaign called “It's the Same Watefit's the same water. Conserve it!” is
overprinted on images of mountains, a skier, a lspnmnkler and a woman taking a shower.

In March 2010 the first billboard was placed orefstate 70 near the top of Floyd Hill in Clear
Creek County to catch the attention of eastbouaifi¢crheading back to the Front Range from
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the mountain ski areas (Figure 4-14). The messagkso featured on 200 bus stop benches in
the Denver metro area (Figure 4-15).

While the message is primarily directed at resigléiming on the Front Range, it applies equally
to those living on the West Slope. Billboards iestern Colorado help broaden the audience and
the water education message. The campaign alsodsa Smartphone compatible website
www.itsthesamewater.cgroontaining a wealth of information on water usmservation and
less-water-intensive landscaping.

. itsthe same water.com
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e CONSERVE IT! o2
Figure 4-14: Marketing piece placed on east bound70 targeting Front Range customers
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BEST PRACTICE 7: Landscape Water Budgets, Information, and
Customer Feedback

* Foundational, Programmatic, Understanding, Infoioma, Support, and Control best
practice.

» Utility operations - implemented by water utilities

» Customer participation — potentially impacts akmmers depending upon
implementation

Overview

In Colorado, urban landscape irrigation typicaltg@unts for 50 percent or more of the total
annual water demand for a utility (Mayer 1999).ntiscape water budgets are a powerful
conservation tool for addressing landscape wateraad encouraging efficiency. A landscape
water budget compares actual metered consumptainsighe legitimate outdoor water needs
of the customer based on landscape area, plantiatgtand climate conditiors.

Why a Best Practice?

Information is power. Landscape water budgets jpi®eissential information to help customers
manage their water use:

* How much water was used?
* How much water was required?
* What is the efficiency of use at this site?

Because many landscapes, particularly turf, caamcexcess irrigation without damage many
irrigators are not aware of whether they are usiater efficiently or grossly over-irrigating. A
landscape water budget provides a reasonable lakgtof water use that is customized for
each customer and landscape. Water budgets hédp users better understand their
consumption patterns and make sound decisions &lbauto best manage irrigation properly.
Water budgets provide utilities with a powerful itbar identifying which customers are over-
irrigating and could most benefit from efficienegprovements. Water budgets can be
incorporated into a utility rate structure as hasrbdone in Castle Rock, Centennial Water and
Sanitation District, and Boulder, but they are alseful in their own right outside of a rate
structure as a tool for assessing water use.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved piafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, “later use landscapes... and efficient

11 Some utilities link the water budget with an inieg block rate structure to provide financial inivee for
keeping usage within the calculated budget. Meteits about water budget-based rate structurebedound in
the Metering and Rates best practice.
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irrigation,” [CRS 37-60-126 (4) (a) (I1)]. Anothevater conservation measure to be considered
is, “Water rate structures and billing systems giesil to encourage water use efficiency in a
fiscally responsible manner,” [CRS 37-60-126 (4)({l)].

Applicability

This best practice is geared towards utilities segto reduce outdoor demands and it applies
specifically to customer accounts with significangation demand. There are two fundamental
methods for reducing irrigation demands: (1) Inyang the efficiency of irrigation at the site
(i.e. reducing over spray and runoff, improvingtdigition and uniformity, improving
scheduling); and (2) Reducing irrigation demandshmgnging and improving landscape and
plant materials (i.e. waterwise planting, soil imypgment, mulch, etc.).

Although the focus of this best practice is on ootduse, water budgets can be developed for all
accounts in a utility’s system including all comwiat, institutional and industrial (Cll) water
users and can be established for both indoor atttboudemands.

Implementation

A landscape water budget is typically a volume afew that is calculated from two fundamental
parameters: the landscape size (usually in sdgaateand the water requirement of the plants in
that landscape which is often represented by theakeT(Mayer et. al. 2008). Developing
landscape water budgets is a process that hasabeemplished by water utilities both small and
large.

For large irrigators, an informational water budgatnly effective when the information is
shared by the part of the organization paying theb well as the landscape manager. For
example, with a condo’s HOA, the board, the prgperanager and the landscape company all
need feedback from the bill. Creating financialdieack for overwatering can prompt the parties
responsible for finances to share information withthe-ground landscapers.

Landscape Area Measurement Options

Option 1 — GIS

Landscape water budgets are often calculated asinjty’s geographical information system
(GI1S), aerial imagery, and data from local weasitations. Good GIS coverage with linkage to
the utility billing database allows for the irrigat area of each customer to be determined with
reasonable accuracy as shown in Figure 4-16. Mélhiyes have high-resolution aerial imagery
available. If not, free lower resolution imagesyisually available through Google Earth and/or
other sources. The analysis does not need to tetaed as shown in Figure 4-16 and could be
limited to something as simple as permeable andpeomeable area.
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Colorado Landscapes
Landcover Type
Turf

|:| Shrubs

:I Tree Canopy

:I Non-Irrigated Vegetation
Xeriscape

|:| Veggie Garden

|:] House Footprint

l:| Entire Lot

D Pool or Fountain

= L€

Figure 4-16: Landsca[pe area calculation using GISmal available aerial imagery

Option 2 — Tax Assessor Records

Another option for estimating the irrigable areaaite or set of sites is to use county tax
assessor records, which usually include a measuteshéot size and occasionally include
measurements of the building footprint. Linkageasen tax assessor records and utility billing
accounts can be a complicating factor in this metwaddress matching (especially in large
cities) is problematic. Tax assessor records &lyionly provide the total lot size area, so under
this method estimated measurements of impermeeaddes &oofs, pavements, etc) must be

made. Since tax assessor records often includemiation about the buildings at each site
including number of floors, total square footaged @resence of a garage, these data can also be
used to estimate impermeable areas. Howevenntisodology will be more prone to

systematic errors than any of the other proposetiods.

Option 3 — Physical Measurement

A third option is to hire a survey crew to physigaheasure the landscape area at selected sites.
This is a reasonable option for a small utilityliorited scale water budget program, but may not
be practical when seeking to develop water budgetsn entire service area.

Option 4 — Sampling

Agencies with a reasonably homogeneous customerdaasmeasure (via GIS or physical
measurement) the irrigable area at a carefullycssliesample of sites in the service area. This
allows for a ratio between pervious and imperviateas to be established for each site in the
sample. Once the range of areas is better underdemdscape area “bins” can be created and
each property in the service area can be placedhetappropriate bin — usually based on tax
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assessed lot size. All sites within a bin wouldéhthe same water budget each month.
Centennial Water and Sanitation District in Doudlaminty used this method for establishing
landscape water budgets for their budget-basednateture. Based on the sampling effort,
Centennial assumes 45 percent of the total lotisizegable.

Option 5 — Existing Impervious Area Measurement®ifn Storm Water Programs

Colorado water providers that have calculated peissand impervious area as part of a storm
water management program may already have thendatssary to establish basic landscape
water budgets. Since landscape water budgetsaaszilon the irrigable (or pervious) area at a
site, the storm water data by itself or in coneéth tax assessor records may be sufficient to
make the necessary calculations. Ultilities see&ifagyv cost methodology for establishing
landscape water budgets should consider this agipifirat as much of the work may already
have been done on a site by site basis.

Appeals Process

If landscape water budgets are used as the baddliog and are linked to the water rate
structure, then inaccuracies can hit end useisein pocket book and an appeals process is
required. An appeals process typically allowsdhstomer to submit information in support of a
revised landscape water budget, typically enlargivegoudget from what was established by the
City. Since customers are usually more knowledgeabbut their landscape than anyone else,
reasonable appeals are usually accepted. If lapdseater budgets are used for informational
purposes only, then an appeals process is probabkcessary.

Water Requirement Options

Determining the legitimate water needs for eacddaape in a service area is usually
accomplished using evapotranspiration (ET) rata datained or calculated from local weather
stations. ET, which originally comes from agronomsya measurement of the water requirement
of plants and is typically reported in inches. tBiigc or real-time ET can be used to develop
landscape water budgets.

There are a number of methods for calculating B'key
difference is that many of the established metlumisot
include precipitation in the calculation. Whenlseg to
improve irrigation efficiency it is essential tcclode effective
precipitatiort? in the formulation of ET since effective rainf
can reduce the irrigation requirements of a langksca

ET is calculated for a specific reference crop élisu
Kentucky bluegrass), but different plants haveedéht water
requirements and hence different ET values. Lowewase plants have a lower ET value.
Utilities often establish water budgets based enEfh for bluegrass, but then reduce this by a 20
to 30% (or more) to account for different plantshaa lower water requirement. Water budgets
can be created with different objectives in mil@bme communities with ample water supply
may wish to provide budgets that encourage lush,imigated landscapes while others may

ET, is typically a measure
of ET thatdoesnotinclude
precipitation. Factoring in
effective precipitation is
extremely important for
establishing realistic water
requirements.

2 The Irrigation Association defines effective pptition as “the portion of total precipitation whibecomes
available for plant growth”.
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wish to develop more restrictive budgets to encgeitandscapes more appropriate for a drier
climate (Mayer et. al. 2008).

There are several sources for ET data for Color@dtorado ET provides access to different ET
networks around the statevww.coloradoet.org/etnetworks.htmiDenver Water maintains nine
weather stations in the metro area, where thergatET for bluegrass is 27 inches. The
Northern Colorado Water Conservancy District hasv2dther stations located along the
northeastern part of the state. Some are locatédrfgrass and others are in agricultural
settings. CoAgMet is a network of over 30 weattations located around the state primarily in
rural agricultural settings. It is important todu the site factors of weather stations to
determine which ones are most appropriate to use.

Calculating the Water Budget
A simple landscape water budget can be calculated)uhe following equation:

Water budget (gal) = Area (sf)x ET (inches)x 0.0833 (ft/inch)x 7.48 (gal/cubic foot)

or simplified to

Water budget (gal) = Area (sf)x ET (inches)x 0.623 (gal/inch/cubic foot)

For example, a 10,000 square foot (sf) turf landeand an annual ET rate of 28 inches/year
results in an annual water budget of 174,464 gal(@@4.5 kgal) per year.

To determine a reasonable landscape water budgiicfaliverse landscapes served by a
Colorado utility, an ET adjustment factor of betwée5 and 0.8 can be used. This factor simply
reduces the overall allocation to between 50% &9d 8f a full bluegrass allotment to account
for plants with lower water demands.

Using the example above, a 10,000 SF mixed turfveatdr wise landscape that only needs 70%
of the 28 inch/year ET rate would have an annua¢miaudget of 122,124 gallons (122 kgal) per
year.

Water budgets can be set on an annual, quarténiprithly, or monthly basis by setting the ET
factor in the equation above to correspond withdisred time period (e.g. &, could be used
to establish a water budget for the month of Julihen incorporated into a utility billing rate
structure, the budget is allocated based on thigyddilling period. This may require adjusting
ET rates to correspond with billing periods witlffeling start and end dates (a meter may be
read on the 2% of the month for example).

When implementing informational water budgets,atiéht time periods can be considered.
Monthly budgets provide regular feedback and atallisthe best option. In Colorado, the
irrigation season is usually only six or seven rherlbng, so water budget updates need only be
provided for half the year from April — October.okthly budgets provide opportunity to make
changes to irrigation schedules or system improwsne adapt to water budget allotments and
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then to learn if these changes have had the dedifect. Annual budgets are far less immediate
and informational and unless tied to the rate stinecare unlikely to stimulate efficiency
improvements.

Customer Education and Communication

If landscape water budgets are to be effectivepomsrs must understand what they are and how
they are calculated. Public input in the earlgstacan create wider-public support for budgets.
Where water budgets are established it is alsoritapbthat customers be given regular
feedback on their consumption. Providing custometis a remote meter reading device or
instructions for reading their own water meternsgraportant consideration. Currently some
Colorado utilities do not permit customers to réaslr own water meter, while others promote
self-meter reading and provide instructions onutigy website.

Green Industries of Colorado (GreenCO), a consorbiitrade associations representing diverse
aspects of the plant and landscape industry, lesdacape water budget calculator which gives
customers and utility planners an estimation atefht water use. It can be downloaded from
their website atwww.greenco.org/ This calculator (a screen shot is shown in Fegui 7) takes
water bills, local ET data and information aboutdacape and develops a site specific water
budget.

[= Microsoft Excel - GreenCO_Calcul
M) fle Edt Vew Insert Format Jook Data Window Help

S0 GF G R -4 &L ] 1000 - Bl el 10 +|B Z
J10 = 7
Enter your Data in the White Areas ‘ L} ’ 7
[
N A%
Name \_&S/
Acct # o) ~ " .
i its easy being gree
d
_
Agency
1 Home/Interior Water Consumption Estimate
Enter Number of Residents 0 Persons
Low Flow Plumbing? Yes
2 Landscape Water C ption Estimats

Enter Turf Area 35,000 sq.ft
Enter Shrubs/Ground cover Area 15,000 sq.ft
Enter Xeriscape Area 0 sq.ft

Or Total Area 0 sq.ft OK

3 Total Water Budget
Drought Response (DR)lIl% Target

* Units in Gallons

Defaults Actual

Are: Local Average ET (in) Usage™

0.00 Jan 2.00 45,604

0.00 Feb 2.50 64,604

2a. Acres to Sq.Ft. Calculator: 0.34 Mar 3.10 72,280
Acres sq.ft. 1.95 Apr 4.00 92,280

Enter Acres 43,560 4.00 May 5.10 110,664
5.35 Jun 5.89 140,664

5.85 Jul 6.20 202,708

4 4 » »]\Input Table/ Resufts Table /

Figure 4-17: GreenCQO'’s landscape budget calculat@preadsheet available for free
download from www.greenco.org/

There are a number of web-based water budget etdeubols that may be useful as well
including one from the California Urban Water Cansgion Council (CUWCC) -
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www.waterbudgets.com/ConserVision/CUWCC/Datalnguot.that automatically calculates a
landscape water budget based on zip code.

Water Savings and Other Benefits

Range of Likely Water Savings: Significant

The savings achievable from landscape water budg&iegely based on the level of over-
watering that occurred prior to implementationtwé program. Customers who have historically
over-irrigated have significant potential for sayghwhile those who have been frugal with
outdoor water use will have little potential to ued their use and may even increase their use.

Water budgets, particularly when linked with anr@asing block rate structure, have lead to
significant reductions in water use in ColoraddteAimplementing budget-based rates, the
Centennial Water and Sanitation District report&b% reduction in demand vs. their previous
inclining block rate structure. This over-all retloa can be tied to landscape reductions. Irvine
Ranch Water District found that irrigation level®pped substantially when landscape water
budgets were used as part of the rate structurgeiV2008).

How to Determine Savings

Water savings from landscape water budgets camalbelated on a property by property basis
by comparing outdoor or seasonal water use befateatier implementation of the water budget
program, taking care to adjust for differences gather conditions during the pre- and post-
implementation period.

Savings Assumptions and Caveats

Water savings from water budgets cannot be assuimey should be measured and verified.
Adjusting for differences in weather during the-pad post-implementation period and
accounting for other changes at the site not relt¢he water budget will yield more accurate
results.

Goals and Benchmarks

Landscape water budgets offer utilities and custen| Utilities should set the goal of

the best available method for comparing actual waj establishing landscape water budgets
use against a reasonable efficiency benchmark. for all customers — even if they do

not intend to take the step of linking

If irrigable area data are readily available fro81& || the budget to the water rate structu
or another source, then basic landscape water sidj
can be established for all customers. When lam#saeea data must be measured or obtained
manually, the process is more time consuming apersive.

Utilities seeking a phased approach can choosestaebktablish landscape water budgets for their
dedicated irrigation accounts including parks, raedj open space, and large landscapes. A
dedicated irrigation account with a dedicated &tign water meter makes it much easier to
compare the proposed water budget against acttdd@uuse and to determine program
impacts. Once this is completed, the residentietioses the next logical customer group to target
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under a phased approach followed by the commeaanindustrial sector. Landscape irrigation
is an often under appreciated component of Cll use.

Other Benefits

Landscape water budgets are not just a good catgantool; they can also help manage
demand during a drought emergency. Landscape Wwatkyets and water budget rate structures
offer water utilities powerful tools for reducingrhand during drought and for monitoring
customer compliance with drought restrictions.

The following comes from Mayer, et. al. May 2008 X¥X Journal and sums up the uses of
water budgets and water budget-based rate strgdimrerought response.

“Landscape water budgets establish an empiricalqranhtifiable limit to the amount of water
that a customer is entitled to use at a given pfioen a given tap. Water budgets theoretically
reserve a volume of water that is set aside forctistomer to use as he sees fit. Water budgets
have the potential to protect the utility from avee and to protect the customer from having her
water allocated to other uses or micromanaged leyutility. In time of shortages, water
budgets allow a water provider to quickly and easilentify excess use and even penalize it if
necessary. By summing all water budgets, utilitas quickly understand the amount of water
likely to be required to meet customer demandsiingaven month. During a drought, water
budgets have the potential to assist water utditremore fairly apportioning demand reductions
among customers with different needs and amongréift customer classes since the reference
point for reductions is based on the water requipgdeach customer in normal times.
Historically, when customers are asked to reduegr tinse from the previous year, justified
complaints arise from customers who are alreadyseoving, and don’t have as much room for
additional curtailments.

“Water budget rate structures can help with drougten enforcement in the area of
communications. The water budget rate structurt its billing system, informs all customers
on a regular basis of the required use reductiombe water bill can show each customer how
much water they are allocated during the droughtis information can be developed well
before the drought occurs as part of the budgepiragess. This is a far more reliable and
effective way to implement drought related congewmssince it is pre-planned rather than
improvised. The billing system is already in placel the bills can provide the public with the
information needed to respond to the drought.

“Another way that water budges aid with droughtmplenplementation is in the enforcement of
mandatory demand curtailment. A simple query céorim the utility each billing period which
customers have complied with drought restrictiond eemained within budget and which have
not. If the higher water rates being charged ao¢ sufficient to elicit cooperation then
additional fines and penalties can be consider€&dis is a highly reliable system. Unlike the
“water cop” approach where customers are ticketethey happen to be observed violating the
drought restrictions, a water budget drought enéanent program automatically identifies every
customer who is not complying, thus enabling fai aniform enforcement. Water enforcement
patrols are costly and can only catch violators tire act” of violating a watering restriction. A
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water budget, however, provides a regular and aatticrcheck on which customers are in or
out of compliance with drought response.”

Costs

Utility Costs

Utilities will face financial costs in the form staff or contractor time needed to develop and
implement budgets. Utility billing systems may dée be upgraded to accommodate water
budgets. Geographical information systems (GIS)graatly enable establishment of water
budgets on a system-wide scale, but GIS isan@iquirement for creating landscape water
budgets. Other less expensive methods have bedrand utilities that have already calculated
pervious and impervious areas as part of a storenwadnagement program can re-use that same
information to establish landscape water budgB&ta savvy utilities may find that they can
create basic landscape water budgets using exgitagwhich can reduce costs substantially.
However, agencies that do not have existing da@urees may need to make a more significant
investment in order to establish accurate wategbtsd

Customer Costs

There are no direct customer costs associatedimfilementing water budgets, but customers
do finance the programs through water bill paymastsvill all utility functions and programs.

Resources and Examples

Resources

GreenCO, a consortium of trade associations reptiegediverse aspects of the plant and
landscape industry, has a landscape water budigetatar which gives customers and utility
planners an estimation of efficient water useah be downloaded from their website at:
www.greenco.org/

There are several sources for ET data for Color@dtorado ET provides access to different ET
networks around the stateww.coloradoet.org/etnetworks.html

The California Water Conservation Council offere @f the best available online water budget
calculators which is capable of associating zipecoth local ET data. This calculator can be
found at:.www.waterbudgets.com/ConserVision/CUWCC/Datalnguai.h

Examples

Centennial Water and Sanitation District

In response to the drought in 2002, and to encewager conservation, Centennial Water and
Sanitation District and the Highlands Ranch Metistiict implemented an innovative water
budgeting concept for residential and commercideweustomers. The rate structure is detailed
in the best practice on metering, conservationrte@ rates and tap fees, customer
categorization within billing system. This landsedpudget best practice takes a closer look at
how the outdoor allocation is determined.
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Lot size is the prime factor in determining thedmdr allocation. Tax assessor records were used
to provide data on lot size. The basic calculaiesumes 45% of the lot is irrigable. Centennial
allots 27 inches of irrigation use for landscapmesaf year. This is based on historic ET for the
Highland’s Ranch area. This means that the areagofen lot is multiplied by 27 inches to
determine a volume for budgeting. Converting betwesrious units (square footage of lot,

inches of allocation and units of volume used fdimlg) can be tedious, but is a simple

arithmetic operation. For example, a 10,000 sqtaotlot would be expected to have 4,500
square feet of irrigable area. Irrigating 27 incfger season) on this 4,500 square feet would
yield 75.7 kgal added to the home’s budget foritigation season.

Determining what portion of the landscape is irbigathe 45% factor) involved research.
Detailed irrigable area was determined for a saraple000 residential accounts. This analysis
was done using aerial photography and geograpin@aging system technology. This research
found that lots had an average of 45% irrigabla ared 55% impervious surfaces.

Commercial budgets are similar. However, for conuiagractual measured irrigable area is
used to calculate water allotments for each siten@ercial customers are responsible for
submitting this data.

Once in place these budgets were adjusted to iackiicter watering and extra allotments for
establishing sod. Both block rates and break povwetg also adjusted.

Implementation took less than six months. Creatwegnew rate structure (including landscape
budgets) was all done by utility staff. A majoreiss developing the program was electronic
versions of lot size data from county records. €enial’s billing system did not need to be
replaced, and this too saved time and money.

Customer communication was also a prominent piétdeeamplementation process. Centennial
conducted public meetings and workshops. Mailingsavand still are used to communicate with
customers about the rate structure.

City of Boulder

The City of Boulder established a water budget-thaate structure in 2007. This was also in
response to the 2002 drought. This drought neeg¢sdisevere watering restrictions. These
restrictions caused landscape to suffer and rajgedtions about drought enforcement policies.

In Boulder, budgets are established by custome: tyipgle-family residential, multi-family
residential, irrigation only and commercial/indistaccounts. For most customers, the annual
water budget is the sum of the indoor and outdadenallocations for a particular month.

Irrigable areas were measured using GIS. The outaadget for single family is determined by

a tiered structure. The first 5,000 square feétrgfable area is allotted 15 gallons of water per
square foot. The next 9,000 square feet of irrigaoea is allotted 12 gallons per square foot.
Irrigable areas over 14,000 square feet are atldi@egallons per square foot. For reference, low-
water use plants should need 10 gallons of watesgueare foot in Boulder’s climate. For multi-
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family and dedicated irrigation meters the allotiisrl5 gallons per square foot over the whole
irrigable area. To handle the variable water dersaridCIl accounts, and to keep the
implementation process moving swiftly, Boulder died to use historical consumption for each
account as the basis for budgets.

Boulder’s billing system had already been slateddplacement prior to the contemplation of
budget-based billing. Before the new billing systeas online, Boulder staff made an intensive
effort to determine lot sizes and irrigable areasehich single family, multi-family and irrigation
meter. Customer education was also a high pridutyng the interim before the new billing
system was in place. Fliers explaining budget-b&sédg were sent to customers. A telephone
hotline was set up for customer’s queries. Form®weeated for customers requesting an
adjustment to their bill.

City of Castle Rock

The City of Castle Rock established a water butigsed rate structure in 2009 in an effort to
reduce water demands in their groundwater-fed systethey transition to different water
sources. In Castle Rock, the indoor portion ofwlager budget is based on the average winter
consumption of the customer and the outdoor podifdhe budget is based on the irrigated area.

Castle Rock contracted with a consulting firm t¢phaevelop the water rate structure and billing
system used for implementation.
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BEST PRACTICE 8: Rules and Regulations for Landscape Design
and Installation and Certification of Landscape Professionals

* Programmatic and control practice

» Customer side best practice - implemented by watstomers with support from water
utilities

» Customer participation — action by customers rexglfor successful implementation

Overview

The key concept of this best practice is creatimgl$capes that are “water smart from the start.”
Creating rules for new landscape and irrigatioriesysdesign and installation is a relatively
inexpensive way to affect landscape water usepd®riastallation and maintenance are needed
to create and maintain water-efficient irrigatidnsecond powerful tool is minimum training
requirements and certification for landscape iti@aprofessionals. These requirements can
function in concert as trained and certified prefesals are in the best position to design and
install water efficient landscapes and irrigatigetems that meet mandated standards.

Why a Best Practice?

In Colorado, urban landscape irrigation account&@percent or more of the total annual water
demand for a utility® Improving the efficiency of water use on urbamdscapes is perhaps the
single most important urban water conservationretfan can be made in Colorado.

Colorado’s population is expected to double overrtbxt 40 years. If all new landscapes in
Colorado are designed, installed and maintaineld wéter efficiency as a priority there is
tremendous potential to reduce future demands befoat they might be otherwise.

Ensuring that landscapes are designed and instaitedvater efficiency in mind and that
landscape professionals have the best availalengarepresents a best practice for water
providers.

State Planning Requirements

Colorado statute requires that all covered ent{iieger providers that deliver more than 2,000
acre-feet per year) file a water conservation gplh the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, “later use landscapes, drought-resistant
vegetation, removal of phreatophytes, and efficieigation.” [CRS 37-60-126 (4) (a) (I)].

13 AWWA (1999), Aquacraft (2007), Davis et. al. (200Grabow et. al. (2009), Mayer et. al. (2009), MeRy
(2009), County (2008), Dukes et. al. (2008), Gre@r{2008), Guz (2008), Jakubowski et. al. (2008)ekat. al.
(2007), US BOR (2007), NCWCD (2008), Baum (200531 (2005), PMS| (2005), Bamezai (2004), Barta @00
CWRRI (2004), MWDOC (2008, and 2004), DeOreo et(398), CSU (1994).
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Applicability

efficiency of outdoor use and increase the tecligpabilities of local landscaping

professionals.

Implementation

This best practice can be implemented through loihances and codes such as a model
landscape code, green building programs, locatilmgiland plumbing codes, and the
specification of training requirements. Propergdiction must be determined for successful
implementation and enactment may require apprdvetyor county government for some code
provisions. This is an area where the State obadb could enact stricter plumbing codes and

set landscape standards.

Mandating certification of landscape professiomslgreatly simplified by the WaterSense
Certification offered by the US EPA which accregitegrams such as the Irrigation
Association’s training courses. An entity suclaasty, county, or state can specify that all
landscapes must be designed and installed by ar®éatee certified professional.

Additional landscape certification programs thatyrha considered are listed in Table 4-13
along with the sponsoring organization and linla¢eess addition information.

Table 4-13: Landscape certification programs

Certification Program

Sponsoring Organization

Web Link

Licensed Landscape Architect

State of Colorado

www.dora.state.co.us/la/LAins
ructions.pdf

t

Professional Land Care Network
(PLANET)

Various programs

www.landcarenetwork.org/cms
certification/categories.html

- Landscape Industry Certified
Technician (formerly CLT)

Professional Land Care Network
(PLANET) and Associated
Landscape Contractors of Coloradg
(ALCC)

www.landcarenetwork.org/cms
certification/clte.html

www.alcc.com/index.php?opti
n=com_content&view=article&
id=154&Itemid=84

~

- Certified Landscape Professional
(CLP)

Professional Land Care Network
(PLANET)

www.landcarenetwork.org/cms
certification/clte.html

- Certified Turfgrass Professional

Professional L&ade Network
(PLANET)

www.landcarenetwork.org/cms
certification/clte.html

~

Colorado Certified Nursery Professiona
(CCNP)

Colorado Nursery and Greenhouse
Association (CNGA)

www.coloradonga.org

Certified Greenhouse Growers Progran
(CGQG)

Colorado Nursery and Greenhouse
Association (CNGA)

www.coloradonga.org

Certified Arborist

International Society of
Arboriculture (ISARMC)

www.isarmc.org/pro/index.htm

Board Certified Master Arborist

International Society of
Arboriculture

(ISARMC)

www.isarmc.org/pro/index.htm
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Certification Program Sponsoring Organization Web Link

Irrigation Association Various Programs

- Certified Irrigation Contractor (CIC)| Irrigation Aeciation www.irrigation.org

- Certified Water Conservation Irrigation Association www.irrigation.org
Manager — Landscape (CWCM-L)

- Certified Irrigation Designer (CID) Irrigation Assiation www.irrigation.org

- Certified Landscape Irrigation Irrigation Association www.irrigation.org
Auditor (CLIA)

- Certified Golf Irrigation Auditor Irrigation Assoation www.irrigation.org

- Certified Agricultural Irrigation Irrigation Association www.irrigation.org
Specialist (CAIS)

Customer outreach is also an important componentptementing this best practice. A utility
should communicate with customers about the valggiality landscape service. Customers
should know who they are hiring and what theiriiedtions and accreditations mean.

Water Savings and Other Benefits

Range of Likely Water Savings: Moderate to Significant

A 2002 study of three landscape tracts locatedtheastern Colorado Springs compared water
use between a traditional landscape and two lapdsadeveloped using the principles of
xeriscape. The study found water savings rangiog 22% to 63% over that of a traditional
turfgrass landscape after implementing the rulesragulations set forth in the 1998 Colorado
Springs Landscape Code and Design Manual. Thedesetioped prior to implementation of the
1998 manual applied 170% of ET to the landscape.ldindscape manual was developed by
following the main principles of good xeriscapeidasinstallation, maintenance and
“regulations set forth by the city, requiring aduolital [soil] amendments, inspections, and the
submittal of landscape professional’s credentigg&hneider 2008).

There are many factors that contribute to wateramsksavings when considering urban
landscapes. Many of the factors are behavionagéition scheduling, maintenance, etc.) and
education should be a component of a landscapzezifly program.

How to Determine Savings

Determining savings from new development is difticince new demand patterns are being
established and pre- versus post-analysis is redilple. Savings can be determined by
comparing annual water demands on a new propediynstgan older property or properties with
comparable area, plantings, and irrigation methods.

There are no established methods for measuringfteetiveness of training and certification for
landscape professionals.

Savings Assumptions and Caveats

Mandatory landscape water efficiency standardsreme likely to achieve measurable savings
for a community compared with voluntary progranfgorograms consist of voluntary
certifications (such as LEED), the number of newoanits with conservation measures in place
will be significantly lower than if standards areandated and enforced. Many voluntary green
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building programs encompass much more than wateserwation, and as such, buildings may
qualify as green without having significantly reddovater use.

Goals and Benchmarks

Water providers seeking to ensure long range tingaefficiency should establish a goal of
having all new landscape and/or irrigation systestallations and retrofits meet strict efficiency
standards. Water providers should also seek mariolat local landscape professionals be
trained and certified. Because of jurisdictiorsaslues, water providers may need to work with
local and/or state to enact certain code and trgirequirement provisions.

Other Benefits

In addition to water efficiency, well-designed andintained landscapes also improve storm
water management, provide recreation opportunitier habitat to local wildlife, and provide
aesthetic benefits (GreenCO 2008). Additionallpper landscape installation can reduce life-
time maintenance costs.

Costs

Utility Costs

Costs for new rules fall less on utilities thanomstomers. However, passing ordinances costs
legal fees, staff time for research and politiegital. There are no exact numbers for costs of
adopting ordinances, codes and rules.

Enforcement of any new rules can add to costs. Kewén the case of rules involving new
construction, water utilities are not solely resgible for enforcement. If water conservation
standards are incorporated into the local govert'sibailding code, enforcement can be part of
the building department’s permitting process.

Costs associated with requiring certification afdacape professionals are similar to rules for
landscape installation. Creating requirementstake staff time, some financial outlay and
political will. These costs are small comparedrifoecing such rules. Enforcement costs can be
significant, however. One way to manage enforceroesis is to have requirements built into
the building permit process. For example, the peimgi process could require that only certified
professionals are allowed to design landscapesileWtis approach will capture new building
projects, new installation of landscape on exisbogdings may not be controllable through the
building permitting process. This approach will betable to control who performs maintenance
of landscapes and irrigations systems.

Customer Costs

Utilities contemplating landscape installation regions must realize that there are many
stakeholders who will see both costs and bendfitere are two distinct types of customers
affected by rules for new construction. Buildersl a@sidents each face different costs and
savings potentials from rules for new constructibime commercial sector sees an additional
disconnect in costs for green building in that dhnidy owners may bear the costs associated with
green building but tenants may reap the rewardsdariorm of lowered utility bills.
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Builders face increased costs from constructingmtaiildings. A study on the costs associated
with LEED certification found that green buildingagtices added 1.5% to 3% to the so-called
soft costs (such as design and certification) dfimg a commercial building. Complete costs,
from design through implementation were estimatelet 4% to 11% (Northbridge
Environmental Management Consultants, 2003). HPa calculates additional costs
associated with WaterSense New Home Specificatmrange from $700 to $3,000, with $300
of that allocated for turf and mulching.

Occupants of green buildings, on the other hanlllJikely see savings in the form of reduced
utility bills. The EPA estimates that WaterSensmbs save $100 per year in utility costs over
standard new homes and $200 in utility costs ougpiaal home.

Most of the costs for professional certificatioqueements will be borne by customers and
contractors and not by the utility. Professionald aompanies employing irrigation
professionals will be faced with costs of certifioa. Irrigation Association certification costs
range from $250 to $500 for examination fees; ahrarewal fees cost between $50 and $150.
Certified professionals will likely charge a highate for their services, meaning these costs
may be passed on to customers. Requiring ceriticatill tend to level the playing field for
irrigation professionals who currently have to cetepwith businesses with fewer qualifications
and less training.

Resources and Examples

Resources

Additional information on WaterSense — includingprmation for utilities — can be found online
at the EPA websitevww.epa.gov/watersense/partners/promotional.html

Information on LEED can be found at the US Greeildiwg Council’'s website:
www.usgbc.org/

Utilities must identify and make available a losalirce of ET data. There are several sources
for ET data for Colorado. Colorado ET provides $in& different three ET networks around the
state www.coloradoet.org/etnetworks.htmiDenver Water maintains nine weather stations in
the metro area.

Northern Colorado Water Conservancy District (NCW@®@Bs 24 weather stations located in the
northeastern part of the state, six of which acatied east of Greeley. Some stations are located
on turfgrass and others are in agricultural settifidne website provides daily weather
summaries at each station dating as far back & fb®%ome stations. More information can be
found atwww.ncwcd.org/weather/weather.asp

Colorado Agricultural Meteorological Network (CoA@V) is a network of over seventy-two
weather stations located around the state primarityral agricultural settings. Originally
developed by plant pathology specialists at Coloi@thte University and the USDA’s
Agricultural Research Service Water Management,ldsiia means of collecting local weather
data in irrigated agricultural areas, the site moavides ET data for many areas of Colorado.
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Climate data is now being collected by the Color@tlimate Center at CSU and can be found at
www.coagmet.com/

Examples

Model Codes — DOLA Steamboat Springs and Routt Ciyun

Colorado’s Department of Local Affairs has variongdel building codes, including a green
building program that includes rules for new laragses. The City of Steamboat Springs, Routt
County and DOLA collaborated to develop a greeidmg program. DOLA offers the program
as a working model for other communities. The paogivas developed to provide guidance for
green building and to raise the bar on green stdsda@he program applies to single family,
duplex and row town home construction. A greending checklist is required when applying
for a building permit. The building plans will théxe reviewed against the checklist. If the
minimum point threshold is met, the building permill proceed through the usual sign off
process.

The checklist is organized to follow the constroitprocess. It comprises 17 categories and a
total of 321 possible points. The categories ineladergy, recycling and reuse, electrical,
landscaping and plumbing. The landscape requiresys&dtion has a score of 27 possible points.
The mandatory measures affecting water use include:

» Turfgrass must have water use requirement lessBh#alo Grass, Tall Fescue or Blue
Grama.
* Installed irrigation systems must use low-flow doipbubblers and low-flow sprinklers.

Table 4-14 shows a list of water conservation rédesandscape in the DOLA plan.

Table 4-14: Water conservation rules for landscapéound in DOLA Model Green Building
Program

Measure Means of Conservation

Construct water efficient landscapes Native spemiesunt for 75% of plants, and these must be ditoug
tolerant species.

Group plants by water needs Hydrozoning matches water needs of plants locatgether.

(hydrozoning)

Turf type Water requirement will be less than anaddo Tall Fescue, Buffalo
Grass, or Blue Grama.

No turf on hard to irrigate areas Turf shall notitstalled on areas with slope greater than 10%n0o

turf strips less than eight feet wide because thgsss of areas are
hard to irrigate efficiently.

Limited turf area Turf must be less than 33% oflErape area (for 2 points) or less
than 10% of landscape area (for 3 points).

Irrigation system uses low-flow System uses only low-flow drip, bubblers, or lowvil sprinklers.
technology

Irrigation system includes rain The system includes a rain shut-off device.
sensor
Irrigation system includes a The irrigation system is controlled by a weathesduhirrigation

weather-based irrigation controller| controller with the idea that such controllers reslover-watering.
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The Colorado Department of Local Affairs (DOLA) Haks to other green building programs
in the state. Links and details on the Steamboah&pand Routt County program can be found
at: www.dola.colorado.gov/osg/modelcodes.htm#Greenhglrogram

Castle Rock — required training for landscape pregonals

The Town of Castle Rock requires anyone designirggalling or maintaining properties within
the Town to attend the Town's Landscape Registr&rogram and GreenCO's Best
Management Practices Training and Exam. The LapasBales and Regulations training
covers their ordinance information and also affitkato confirm understanding of the
regulations. If professionals do not attend, theynot perform work in the Town of Castle
Rock.

Sterling Ranch — conservation from the developepaint of view

Conservation is not the sole purview of water tigdi — nor should it be. Developers have a
major role to play in water conservation. One exianob a proposed development design with
strong water planning goals is Sterling Ranch.l@gRanch intends to be a 3,100 acre, multi-
use development located in Douglas County. Buildindpe development is slated for 2011, but
already the conservation plan is in place. The ldpes, Sterling Ranch LLC, states that they
are, “ a firm believer that new development muspla@ned to meet human needs while
protecting natural resources so that these needsecanet into the indefinite future,”
(Headwaters Corp. 2009). Water planning includesrsg aspects, such as a water supply plan
(recycled water is a major part of the water sugbéy), water treatment, water demand
planning and conservation.

A major conservation component enacted by Stefiagch is a proposal to limit landscapes to
an average of 1,500 square-feet per single faneitgahed home. This will be done through
landscape water budgets. Sterling Ranch plansvie Inailders submit front and back yard
landscape designs for approval. Sterling Ranchsgiafollow up with 100% inspection of all
sites. Efficient sprinklers or sub-surface driplw# standard. Narrow swaths of landscaping will
be watered with subsurface or drip, in an effottrtot overspray (Headwaters Corp. 2009).

City of Westminster Landscape Regulations

Westminster City Council adopted landscape reguratvith provisions for design, installation
and maintenance criteria which took effect in Seyiter 2004. The landscape regulations are
intended to enhance property values and the ligmgronment while improving air and water
quality and reducing heat, dust, and noise. Theiefit use of water resources is an important
component of the landscape regulations as welbaiddesses water conservation through water
wise landscaping, xeriscape and irrigation desitne regulations pertain to all landscaped areas
and include:

* New development

* Redevelopment (with exceptions)

» Existing development requesting modification froreypously approved plans

* Non-single family detached dwellings with no OficDevelopment Plan or waiver

» Existing single family detached dwellings with néfi€lal Development Plan of waiver
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New landscape designs or modification of existangiscapes are subject to approval and must
incorporate certain irrigation and landscape desigments. They include:

» The seven principles of xeriscape

« Identification of low, moderate, and high hydrozewa landscape and irrigation plihs

» Water budget not to exceed 24 inches (15 galloasyguare foot/year

» Transitioning of hydrozones

* Installation of automatic irrigation systems

» Soil preparation to include rototilling and incorption of soil amendment. Soil analysis
recommended

* Mulching in all non-turf areas; organic mulch reggli in moderate and high hydrozones

* Plant selection and location must be appropriatéhi® hydrozone

Section XlI of the Westminster Landscape Regulati®®04 provides considerable detail of the
design and construction of the irrigation plan arsfallation requirements. Although not part of
the Official Development Plan, the irrigation planust be submitted for review and approval at
the same time. This section reiterates many ob#sgc irrigation design, installation, and
operating recommendations and requirements negdssafficient operation of an irrigation
system as set forth by the Irrigation Associati@nZ002).

An Evaluation of Landscape Regulations in a Plann&@bmmunity in Colorado

Springs

The impact of rules and regulations, designed tsen/e water in the landscape, was examined
in a planned community in Colorado Springs in 2@2aluation of water use was performed on
three separate tracts of land located within a engganned community consisting of large areas
of open space, including two housing communities abusiness campus. Development of the
community took place over a period of twenty-fiveays and as a result the community has
created a mix of landscapes “that are represeptafidifferent regulation and design eras”
(Schneider, 2008) in the three tracts of land.

Because of the similarity of characteristics of tinee sites (proximity, climate, part of the same
master plan), the study sites provided a much bt normal opportunity to examine the
impact of various codes, regulations, and the eefoent of each on water consumption. Each
tract was developed using one of three sets ofscode

1. City landscape codes, policies, and guidelinesldpee and enforced prior to 1998

2. City landscape codes, policies, and guidelines|dped and enforced after 1998

3. Regulations required by the master plan combined ey landscape and policy
guidelines developed after 1998 but without enforeet

A scoring system of water savings meastiress developed for the study as a way to determine
the effectiveness of various conservation measiiessite that was developed prior to 1998

4 Low hydrozones require no more than 3 gallons/SRtpderate hydrozones require 10 gallons/SF/gt hi
hydrozones require 18 gallons/SF/yr.
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had implemented only six water savings measurtégedime of the study whereas the second
and third sites implemented thirty and thirty-sieasures respectively during the same period.
Water use varied considerably at each of the thites; the site that was developed prior to the
1998 rules and regulations had water use that @#sgfeater than that of ET for the same time
period. The second site and third sites were deeelaising the same principles of a water
efficient landscape design but showed significamiability in savings. The second site showed
a savings of 63% over that of a traditional turégréandscape. Irrigation management decisions
resulted in water use that exceeded ET by 11%ethdt of manually irrigating areas that were
not designed to be irrigated. Manual irrigation vaaplied to plants that were perceived not to be
thriving as a result of improper soil preparatidfhen the data were normalized to control for
the manual irrigation, the site showed water savimit2% over that of a traditional landscape
(Schneider, 2008).

WaterSense Certification for Landscape Professional

In addition to the new home specifications, Watasgealso includes certification for landscape
professionals. This program is analogous to theeY8ainse label for products in that it provides
a standard for evaluating certification programs.part of the New Home specification,
landscapes must be evaluated by a WaterSenseiongmrtner. While this requirement can be
waived if there are too few WaterSense irrigatiartmers, it presents a model of possible
certification requirement. The labeling prograngtds three categories of landscape
professionals:

» Irrigation system designers,
« Irrigation system contracttt
* Irrigation auditors.

Each of these professional types has similar requents for labeling.

* Programs must have an independent oversight coganitt

» Certification must require experience. In the aafsauditors, the certification program
must require at least one irrigation audit be pentxl before being certified. For
irrigation system designers, certification mustuieg at least three years of experience in
the field of landscape design.

» Installation and maintenance professionals must laaleast one year of experience
before they can be certified.

* In order to be awarded a WaterSense label, aicatidh program also must have an
examination component.

* Exams must be independently administered and graded

* In order to be awarded the WaterSense label, thidication must require certification
renewal including continuing education. (EPA War& Program 2006, Specification
for WaterSense Labeling of Certification Programslfrigation System Installation and
Maintenance Professionals, Specification for Watas® Labeling of Certification

15 The scoring system gives points for implementmegrinciples of xeriscape, good design, efficiaigation,
and regular maintenance of the landscape andtioiga
18 |rrigation contractors are responsible for thedhation, maintenance, and repair of the irrigatiystem.
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Programs for Irrigation System Designers and Sjgation for WaterSense Labeling of
Certification Programs for Irrigation System Audgp

Specific exam topics are shown in Table 4-15.

Irrigation Association

The Irrigation Association (IA) provides severaliting and certification programs for
landscape professionals. Association members indarttiscape equipment manufacturers,
landscape installation and maintenance professipreghilers and distributors. The
organization’s mission is to promote efficientgation. The certification process, including
training and the composition of exams, is overdgelA’s Certification Board. Several of the 1A
certifications have been approved to the EPA Wates8 label. Six areas of certification are
offered by the IA. These are shown in Table 4-1&talds can be found at
http://irrigation.org/certification/default.aspx?ggrograms.htm&id=93

117



Table 4-15: WaterSense experience and exam requiremts for certification programs (EPA WaterSense 208)

Irrigation Installation and Maintenance
Professionals

Irrigation System Designers

Irrigation Auditor

A minimum of one year of experience

Experience | : AR At least three years of design At least one audit performed prior
required installing and maintaining irrigation experience to certification
systems
* Knowledge of system components, | < Design, operation, and scheduling e« Distribution uniformity
system design layout and equipment|  for water efficiency * Precipitation rates and irrigation
specifications particularly as they * Preparation of site design reflecting scheduling
pertain to distribution uniformity and site requirements » Water pressure and impact on
system efficiency « Soil/water/plant relationships sprinkler performance
« System maintenance « Slope and runoff « Auditing process
* Soil/water/plant relationships « Equipment selection and « Soil/water/plant relationships
* Precipitation rates and irrigation specification  Recognition of system problemsg
scheduling  System hydraulics and maintenance requirements
* Impact of site conditions on equipment « System pumps « Awareness of other aspects of
Exam choice _ e System pressure good practice, such gs OSHA a
Topics » System hydraulics « Maintenance * Electrical and plumbing codes
Required * System pumps « Evaluation of available water » Knowledge of when local and

» System pressure

» Equipment commissioning

Blueprint reading and interpretation

» Awareness of other aspects of good
practice, such as OSHA

* Electrical and plumbing codes

» Knowledge of when local and state
regulations supersede federal
regulations.

* Recent innovations and technology
developments

sources
» Water management (budgeting an
consumption)

practice, such as OSHA

* Electrical and plumbing codes

» Knowledge of when local and stats
regulations supersede federal
regulations.

* Recent innovations and technology
developments

« Awareness of other aspects of gopd technology developments

state regulations supersede
d federal regulations
* Recent innovations and

1%

nd
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Table 4-16: Certification types offered by the Irrigation Association (Irrigation Association 2010)

Certification . .
Overview Requirements
Type
» Execute irrigation projects to meet all specificat and » Demonstrate a minimum of three years of irrigati
requirements. related experience and education.
* Prepare installation sites, including layout, staki * Pass a written exam on general irrigation and
excavation, boring, trenching, grading and badiafl specialty topics.
 Cut and join pipe, know the limitations of diffetgrping * Agree to follow the Code of Ethics established by
CIC, systems and understand basic hydraulics. the 1A Certification Board.
Certified * Layout and install piping and water delivery comguots,; * Remain in good standing by submitting 10
Irrigation backflow prevention components; mechanical, hydcaul continuing education units and a nominal renewa
Contractor and electrical irrigation controls; and other ialign system  fee each year.
components.
* Troubleshoot and repair irrigation components arstiesns.
» Understand good business practices; constructiotramis
and their legal rights and obligations; and licagdaws
and codes in their state.
» Evaluate site conditions and determine water abiitia « Evaluate site conditions and determine water
and use requirements. availability and use requirements.
* Select the most effective irrigation equipment, mels and| < Select the most effective irrigation equipment,
materials for the application. methods and materials for the application.
cID * Develop efficient and cost-effgctive irri_gation apss that . Dev_elop efficient and cost-effective irrigatiqn
Cert’ified meet the plant or crop’s watering requwe_r_nen_ts. _ de3|gns that meet the plant or crop’s watering
Irrigation * Prepare qompreh_enswe _plans and speu_ﬂcaﬂonsrttiade requirements. _ -
Designer construction details, equipment or materials, al age * Prepare comprehensive plans and specifications

appropriate irrigation schedules.

* Ensure the installation matches the design intent.

* Provide direction to the end user on system usedding
and maintenance.

include construction details, equipment or matsyi
as well as appropriate irrigation schedules.
* Ensure the installation matches the design intent
* Provide direction to the end user on system use,

that
Al

scheduling and maintenance.
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Certification
Type

Overview

Requirements

» Evaluate site conditions and determine water abviitia
and use requirements.

» Have working knowledge of general irrigation theory
including hydraulics, soil-plant-water relationshipvater

» Demonstrate a minimum of three years of irrigati
related experience.

* Be an IA certified landscape or golf irrigation
auditor in good standing.

gléx\i/fl}fla’d requirements and electricity principles. » Pass a written exam on irrigation water management
Landscape » Understand irrigation equipment selection, usdricti®ns topics, including scheduling, efficiency, and
and installation methods. uniformity and soil-plant-water relationships.
Water . . .. . .
Mana * [dentify and implement system upgrades and modifing, | < Agree to follow the Code of Ethics established by
ger i - e
and manage the control system to provide the nifisieat the 1A Certification Board.
irrigation possible. * Remain in good standing by submitting 10
* Provide direction to the end user on system usedding, continuing education units and a nominal renewal
maintenance and water conservation. fee each year.
* Develop system testing strategies. * Demonstrate a minimum of one year of irrigation-
« Identify plant materials by general groups and heiree related work experience.
irrigation water requirements. * Pass a written exam on the principles and practiges
* Take soil samples and determine soil types andzaw of auditing.
CGIA, . : .
Certified depths. . Subml_t an mdependen'gly completed audit on a green
Golf  Observe system operations, locate irrigation zopeare and fairway for evaluation.
Irrigation site audit maps and visually identify broken or aligned  Agree to follow the Code of Ethics established by
Auditor equipment. the IA Certification Board.

» Check pressure and flow rates, conduct water agifmic
distribution tests and collect data to determinigation
uniformity and efficiency.

» Estimate potential dollar and water savings.

* Remain in good standing by submitting 10

continuing education units and a nominal renewa|

fee each year.
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Certification
Type

Overview

Requirements

* Develop system testing strategies.

* Identify plant materials by general groups and mheiree
irrigation water requirements.

* Take soil samples and determine soil types andzao

* Demonstrate a minimum of one year of irrigation-
related work experience.

* Pass a written exam on the principles and practic
of auditing.

glélrﬁ\fied depths. _ o » Submit an independently completed_audit on one
Landscape . O_bserve_ system operatlons,_locat_e irrigation zoprepare rotor and one spray area for evgluatlon. _
Irrigation site _audlt maps and visually identify broken oratigned * Agree to fo_II_ow _the Code of Ethics established by
Auditor equipment. the 1A Certification Board.

» Check pressure and flow rates, conduct water agific * Remain in good standing by submitting 10
distribution tests and collect data to determinigation continuing education units and a nominal renewa
uniformity and efficiency. fee each year.

» Estimate potential dollar and water savings.

» Understand surface irrigation methods and pressiiriz * Pass a written exam on the principles and practic
systems, including micro-irrigation and sprinklers. of on-farm irrigation management.

CAIS . Evalgate crops and determine water availability asel * Agree to fo_II_ow _the Code of Ethics established by
Certif'ied requirements. _ . _ N the IA_C_ertlflcatlon Bogrd. N

Agricultural . Undersyand s_oﬂ-plant-water relationships and halwngy . Rem_aln_ in good standlng by submlttln_g 10
Irrigation affects irrigation. o continuing education units and a nominal renewa
Specialist * Select the most effective irrigation methods andiggent fee each year.

for the application.
* Develop efficient and cost-effective irrigation seduoles
that meet the crop’s water requirement.
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Colorado House Bill 10-1358

Colorado House Bill 10-1358, passed in May 2010takohg effect in 2011, presents buyers of
new homes with the chance to select water effiapptiances and fixtures up front. By
integrating high-efficiency toilets, water effictetiothes washers, low flow faucets and
showerheads, and water-smart landscapes into newesat the outset, we can avoid sending
precious water and money down the drain. Thisatlidws new home buyers to chose from
several options, including:

* Low use water fixtures like toilets, faucets, ahdwerheads

» High efficiency washing machines that save botlrggnand water.

* Financed water wise landscape upgrades impleméngtdte builder and designed
utilizing GreenCQO's best management practices (@€e2008) including proper
landscape design, installation, irrigation techgglovater budgeting and all 7-principles
of Xeriscape.

More information about this new Colorado program ba found here:
www.leq.state.co.us/clics/clics2010a/csl.nsf/fsloitit/ 7F972C539E9610D6872576BEO079EE23
?0pen&file=1358 rer.pdf

California Model Water Efficient Landscape Ordinarc

California’s Model Water Efficient Landscape Ordiga presents a sophisticated approach to
defining new landscape requirements. Californiadeguires municipalities to adopt ordinances
governing landscape conservation and this mod@hande is the approved template. There are
supporting documents online, including a tableeat that will need to be changed for adoption
of the ordinance by other agencies. This tablebeafound at the California Department of
Water Resources websit@ww.water.ca.gov/wateruseefficiency/landscapeortea

Two methods of calculating a water budget for Hrekcape were compared for the California
Model. One landscape budget was calculated usangieximum applied water allowance and
was based on the amount of area landscaped, lavate (using ET) and an ET adjustméht.

This budget functions as the design standard. s€bend method of calculating the landscape
water budget — the estimated total water use al@iated based on the water needs of the plants
chosen as part of the landscape design and tHatetirrigated. The estimated water use may
not exceed the maximum water allowance. Becaus€ah#ornia ordinance bases water need on
local ET, it can be readily translated to Coloradearious local climates.

EPA WaterSense

WaterSense is a label and certification prograneldged by the United States Environmental
Protection Agency. This label has been appliedriaraber of products, but WaterSense has also
released a standard of efficiency for new homes. ddvelopment process included stakeholders
with different perspectives. Water utilities, pratimanufactures, retailers and consumers were
all involved in creating the WaterSense standdPdsducts are independently tested to earn the
WaterSense label.

"The ET adjustment in California is 0.7 in the cabaew landscape.
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The EPA WaterSense specification for new homesesteeyond labeling fixtures and extends
to household-wide uses of water. This standardiresjiWaterSense fixtures and Energy Star
appliances, which are covered in Best Practicet&lso includes landscape design and
installation specifications. These specificatioasommend conservation-oriented landscape
design, slope management, mulching, and pool colregation systems are not required.
However, if they are installed, the systems argestilbo efficiency standards.

There are two approaches for landscape desigreiliterSense requirements. The simplest
approach is to limit turfgrass to 40% of the larajsed area. Alternatively, landscapes may be
designed using a water budget (see Best Practjcd i budget tool is a Microsoft Excel-based
calculator that can be found atww.epa.gov/watersense/nhspecs/water _budget_tmbl.Ror
each hydrozone, the landscape designer entersesipaiage and then selects plant type and
irrigation type. Zip code-based ET and rainfalladate needed and are available from the EPA
website (with a hyperlink in the relevant placetbe tool spreadsheet). These data comes from
the International Water Management Institute argktlan historic data gathered from 1961 to
1990. The calculator then determines how much viheegiven design will use. If it is more

than the allowance calculated from the ET and aflirthe calculator indicates that the design
should change. However there is no guarantedithiéihg turf will absolutely result in a certain
percentage of water reduction, since people cardaraver water turf, no matter how much they
have in their yards.

WaterSense goes beyond landscape design and hasreddtandards for outdoor water use:

* Pools must be covered when not in use; water featmust use re-circulated water.

* Once installed, the landscape must be evaluatedWgterSense irrigation partner
(unless there are an insufficient availability wigation partners).

» The system shall not have leaks, runoff or ovesspra

» The lower quarter distribution uniformity shall 68% or higher. The lower quarter
distribution uniformity is, “the average water aippl in the 25% of the area receiving the
least amount of water divided by the average wegbptied,” to the total area (The
Irrigation Association 2007). It measures the po& for dry patches and over-watered
areas. See Best Practice 10 - landscape evaluations

» The system shall be equipped with a rain sensor.

» Sprinklers shall not be used to water landscaper dttat turfgrass.

* Micro-irrigation systems shall be equipped withgzre regulators, filters and flush end
assemblies.

» Schedules developed in the audit phase shall begasthe controller.

In addition, there are several measures targetorghnsvater management: slopes must be
vegetated and exposed soil must be covered withimul

In order to meet the standard, homes must be iteppé&y an independent contractor. It is
estimated that WaterSense homes will be 20% mdieesit than typical new homes. Over the
course of a year, these homes are expected tdl8z8@0 gallons of water. (EPA WaterSense
Program 2009 WaterSense Single-Family New Homeifsgagmon Supporting Statement).
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Utilities looking for water savings in the residahsector can use EPA WaterSense to specify
community standards for landscapes. Sixteen aeslith Colorado are WaterSense Promoting
Partners. Partners are given a tool kit specifibéir needs. For utilities, the kit includes
materials promoting conservation.

Additional information on WaterSense — includingpimation for utilities — can be found online
at the EPA websitevww.epa.gov/watersense/partners/promotional.html

LEED

LEED (Leadership in Energy and Environmental Desigra scoring program for green
building. LEED was created by the US Green BuildBauncil, made up of public and private
entities focused on promoting environmental buddimactices. LEED standards cover a broad
range of building types and a few specific Cll tyseich as schools and hospitals. LEED is
applicable to both new and existing buildings. LE&dBtification is voluntary.

The LEED program is based on scoring different eoretion measures across a broad range of
environmental issues, of which water is only one.p&ater efficiency accounts for 11 out of
110 possible points in the scoring system. Cediifon for LEED is based on four possible
scoring levels: certified (40 to 49 points), silyB0 to 59 points), gold (60 to 79 points), and
platinum (80 points or higher).

The areas of focus for LEED are:

» Energy and atmosphere

» Sustainable sites

» Materials and resources

* Indoor environmental quality

* Location and linkages (e.g. located near trangdibap)
» Education and awareness

* Water efficiency

* Innovation and design

* Regional priority

LEED’s philosophy on water conservation is, “Whskeving water may be one boon of the
survey, secondary benefits may not be as appardfinding and stopping leaks may also
prevent structural or landscape damage.”

Water conservation measures for LEED 2009 (verS)are:

« 20% reduction in water u¥e
* Innovative waste water technologies
» Water efficient landscaping

18 This is the only required water conservation measidditional conservation break points are at 38%8%6, and
40%.
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* Water use reduction beyond 20%.

The Alliance for Water Efficiency has recommendasidor water utility personnel who are
trying to ensure that their green programs inclhwdéer conservation:

» Be familiar with green building programs in younsee area. This includes voluntary
and mandated programs.

» Seek out other programs and governments workirgustainability issues. Guide and
advise them about water conservation.

* Know about national standards that may be adoptédmace in your area. Make
friends in the local government offices chargedhwatiilding codes and land use.

» Be alert to “green washing,” the tendency to adwoyt promote practices that appear to
be sustainable but have little or negative impantsonservation. Be aware that many
green building programs focus on energy consemvdiiomore than water conservation.

(Alliance for Water Efficiency 2010)

Built Green Colorado

Built Green Colorado is one of oldest and largeseg home building programs in the nation. It
was started by the Home Builders Association ofrb&enver for the purpose of encouraging
home builders to use technologies, products, aactipes that result in homes that are better
built and better for the environment.

Similar to LEED certified homes, Built Green hornmegst achieve a minimum amount of points
awarded for incorporating certain technologies s&€topic areas. A detailed checklist provides
the home builder with the required specificationd associated point values. The Built Green
standards have also been adopted to certify hognBsiikd Green Utah. A selection of the Built
Green Water Conservation requirements is provicsown

» Efficient hot water delivery system is designedtsat water heater is within 20 pipe feet
of all hot water fixtures.

» Clothes washer has ENERGY STAR label.

» Toilets are dual-flush gravity, or pressure/vacluagsist averaging 1.1 gallon per flush

* Landscape is designed based on a water budgeawiidximum of 15 gallons per square
foot per year.

» Efficient irrigation system incorporates hydrozomégere shrubs and trees are irrigated
with drip or subsurface irrigation.

» Alist of drought-tolerant plants is provided tonh® buyers.

(Source: WRA 2009)
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BEST PRACTICE 9: Water Efficient Design, Installation, and
Maintenance Practices for New and Existing Landscapes

* Programmatic and customer support best practideyyerspective)

» Customer side best practice - Implemented by watstomers with support from water
utilities.

» Customer participation — Action by customers reegifor successful implementation.

Overview

How we design, install, and maintain our landscapeksirrigation systems can greatly impact
the amount of water needed to keep the plants alid healthy. This best practice describes
key considerations for maximizing water efficierthyough the proper design, installation, and
maintenance of new and existing landscapes amgiion systems. The information presented
here is largely based on the work of the Greendtraks of Colorado (GreenCO) published in
their 2008 BMP guide (GreenCO 2008).

Recent studies suggest that technology alone wiltender the level of efficiency desired in
urban landscapes (Mayer, et. al. 2009). Irrigatiust be addressed with a systems approach
that includes design, installation, and maintenasceell as the selection of plant materials and
individual irrigation technologies. Education obe operating and maintaining systems should
not be overlooked.

Landscape design, installation, and maintenancsipea offer a non-regulatory approach to
improving outdoor water use efficiency. Properigiesind installation can ensure landscapes
are capable of thriving on less water. Maintengregtices can help preserve and ensure
conservation savings. This best practice is weaging and includes many commonly used
everyday practices.

TheGreen Industry Best Management Practices (BMPs)HetConservation and Protection of
Water Resources in Colorado: Moving Toward Sustailitg (GreenCO 2008) is the
fundamental companion document to this best pmctithe GreenCO BMPs are richly detailed
and provide tremendous detail on the methods aatipes for ensuring water efficiency in
Colorado landscapes. These BMPs were developédwobtd stakeholder support and form the
foundation for the best practices described below.

The seven basic principles of xeriscape, develgpeds ago by Denver Water (and others),
remain the fundamental underpinning for conservatinented landscapes. These principles
are: planning and design, soil improvement, gnogmilants with similar water demands,
practical turf areas, efficient irrigation, mulcgirand appropriate maintenance. In the
Handbook of Water Use and ConservatifWickers 2001) Amy Vickers adds one additional
principal to this foundational list: selection adtive and low-water-use plants.
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Why a Best Practice?

In Colorado, urban landscape irrigation account&@percent or more of the total annual water
demand for a utility® Improving the efficiency of water use on urbamdscapes is perhaps the
single most important municipal water conservagfiort than can be made in Colorado.

State Planning Requirements

Colorado statute requires that all covered ent{iseger providers that deliver more than 2,000
acre-feet per year) file a water conservation plih the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, “later use landscapes, drought-resistant
vegetation, removal of phreatophytes, and efficieigation.” [CRS 37-60-126 (4)(a)(ll)].

Applicability

The water efficient landscape design, installatang maintenance practices described in this
best practice apply to both utility customers antbiscape professionals who are designers,
installers, irrigators, and maintainers of urbardiscapes. An irrigator is defined here as anyone
that regularly applies utility treated potable wdtea landscape through a manual or automatic
irrigation delivery system.

Many of the practices and principles describedis best practice will also apply to water
utilities for their own irrigation practices andtteeir efforts to educate and inform their
customers.

Implementation

Landscape Design

Whether developing an entirely new landscape arw&iing an existing yard, properly planned
and designed landscapes can conserve water amattpnatter quality. For both the do-it-
yourself project and the professionally designedisaape, key considerations for water efficient
landscape design include:

» Consider site conditions including existing slope], drainage, and plants
» Provide soil most appropriate to the plants

* Use of native and low-water-use plants

» Limit turf areas to those needed for practical psgs

» Group plants according to their water needs (hyathom)

» Use efficient irrigation systems

» Mulch over soil and around plants to reduce evajmora

19 AWWA (1999), Aquacraft (2007), Davis et. al. (200Grabow et. al. (2009), Mayer et. al. (2009), MeRy
(2009), County (2008), Dukes et. al. (2008), Gre@r{2008), Guz (2008), Jakubowski et. al. (2008)ekat. al.
(2007), US BOR (2007), NCWCD (2008), Baum (200531 (2005), PMSI (2005), Bamezai (2004), Barta @00
CWRRI (2004), MWDOC (2008, and 2004), DeOreo et(398), CSU (1994).
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TheGreen Industry Best Management Practices (BMPs)hHetConservation and Protection of
Water Resources in Colorado: Moving Toward Sustailitg (GreenCO 2008) includes 39
guidelines for landscape design in a detailed BMBy elements of this and other GreenCO
BMPs are summarized into this best practice.

Site Considerations <‘Consider existing grade (slope), existing plaotpteserve/protect,
exposure to natural (e.g., wind, sun) and humames (e.g., pedestrian traffic), soils,
availability of natural precipitation and supplertanrrigation, and drainage when designing the
overall landscape.” (GreenCO 2008) Groundcovetls Wiver water requirements are a good
choice for slopes and hard-to-mow locations. Plaaer-water demand plants at the tops of
slopes and higher-demand plants at the bottonowert-lying drainage areas, near downspouts
or in the shade of other plants.

Soil Condition —Evaluate the soil through tests and improve ngi€essary, to promote efficient
water use and healthy plants (GreenCO 2008). dardo determine the proper soil amendments
to use at a site, inexpensive soil tests like tlooselucted by the CSU Soil Testing Lab are
recommended. The GreenCO BMPs offers useful ga&lan soil amendments and testing. In
general, the best soil amendments increase wademrnent holding capacity while improving
aeration and water infiltration which is critical teducing water demands (Davis and Wilson
2005). In Colorado, there are many areas that t@merocky or porous, sandy soils and
amendments can be useful in these soils. Anoth@ros to select plants that thrive in sandy
soils. Colorado is also known for its heavy claysswith poor aeration which are found in many
urban areas. Adding water to clay soils can cavggen starvation in the root zone. Clay soils
can limit the growth of some plants, but many raawd xeric plans have adapted well to clay
soil and in fact prefer it over amended soil ag)lan it is not over-watered.

Plant Selection -Many plants are capable of thriving without suppdamal irrigation.

Reducing supplemental water requirements is fundéah® designing landscapes that are water
efficient. Consider creating at least one patheflandscape that can thrive on available
precipitation without additional irrigation (excegiiring establishment and during unusually dry
periods). Key resources to assist in plant s@edticlude théAnnual and Perennial Plant

Guide and Rocky Mountain Plant Guideblished by the Colorado Nursery and Greenhouse
Association www.coloradonga.ongand the X-rated gardening website maintainechby t

Garden Centers of Coloradeww.gardencentersofcolorado.org/xratedgardenin@zreenCO
2008).

Practical Turf Areas — “Limiting lawns to functional spaces devoted ordypractical uses — for
example, recreation and sitting areas — can sggmifly reduce landscape irrigation needs”
(Vickers 2001). Turfgrass is often the plant vitik highest water demand in a landscape, but
many varieties of grass are now available includiogie which require less supplemental water.
The CSU Turfgrass Program websitétd://csuturf.colostate.edudffers the latest studies on the
advantages and disadvantages of various grasesg&reenCO 2008).

Hydrozoning — Group plants with similar water requirements togethThis practice is known
as hydrozoning. The reason hydrozoning is so itapbis because irrigation systems should be
designed to apply water evenly across each zoaeear If plants in one zone have different
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water requirements, the irrigation system mustdjeséed to meet the needs of the highest water
use plant in the zone, thus delivering more wdtan s necessary to meet the needs of the rest
of zone.

Efficient Irrigation — Efficient irrigation means applying the minimum aummb of water

required for a healthy landscape with an acceptabkd of appearance. Efficient irrigation
practices are important for both manual and autmnvaigators although most of the literature
on this subject is devoted to automatic irrigasgatems. Automatic irrigation is not required
for effective and efficient irrigation and numeraiadies have shown that manual irrigators use
significantly less water on average than automaigators (Mayer et. al. 1999). However,
many people prefer the convenience of an autoragsiem.

In order to provide efficient irrigatioriProperly design, install and maintain irrigatiorstgyns
to ensure uniform distributidhand efficient delivery of water, thereby consegvimater and
protecting water resources” (GreenCO 2008).

The Irrigation Association (IA) has established five fundamental best practices for irrigation
systems. They are as follows:

1. Assure the overall quality of the irrigatiorsssm.

2. Design the irrigation system for uniform distriion and efficient management of
water.

3. Install the irrigation system according to tfesign criteria.

4. Maintain the irrigation system to adhere todbksign criteria, for optimum
performance.

5. Manage the irrigation system according to cirapglant water requirements.

The GreenCO Colorado BMPs provide detailed inforome&and additional resources on this
large topic.

Mulch — Mulches are placed on the soil surface to reduap@ation. GreenCO recommends
using organic mulches to “reduce water loss thraagiporation” and “to reduce soil loss due to
exposure to wind and runoff and to suppress weedsaprovide a more uniform soil
temperature” (GreenCO 2008). Use of mulch shoaldpgecified as part of a comprehensive
water efficient landscape design.

Other benefits of mulch include:

* The reduction of weeds that compete with plantsrfoisture and soil nutrients

» Erosion control by allowing rainfall to be absorli®zfore running off

* Reducing soil compaction from rainfall and overheadation

» Regulation of soil temperatures and reduction ohage to plants from freezing and
thawing of the root zone

* Delineation of hydrozones

2 Distribution uniformity is defined as the measurgformity of irrigation water over an area (IA 21
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It is important to select mulches that are appedprior the hydrozone and plant type. Organic
mulches break down with time and in so doing entiihsoil and improve the texture of the soill
near the surface. Many plants selected for utieeihfandscape benefit from these characteristics
of organic mulch.

Plants that have adapted to living under xeric ¢ often perform better with the use of
inorganic mulches. Many of these plants preferwdhout the addition of organic matter and
have characteristics that enable them to thriyeor soil with little or no irrigation. In fact the
moisture retained by organic mulches can resuheir early demise. The heat absorbed by
inorganic mulch encourages plant growth and helpeduce competition from weeds.

Other Design Considerations -Additional design considerations for maximizingdanape
water efficiency include:

* In mountain areas in particular, wildfire hazardsstrbe considered in any landscape
design.

» Hardscapes are an often neglected element of lapdsitesign. Hardscapes have no
water requirement and as such form an importarttipdandscapes created to be water
efficient.

* Wind can dramatically impact irrigation particulait the sprinkler head creates a fine
mist. In windy areas, sprinkler heads that prodacoger drops of water should be
considered.

» Water features including ponds, fountains, watksfaitc. are notoriously water wasteful
even if designed to be re-circulating. Evaporakbsses and unavoidable leaks place
water features outside the boundary of good wdtierent landscape design.

Landscape Installation

When installing a new landscape or replacing astig landscape, minimize erosion and
control sediment leaving the site during landsdaptallation, follow the landscape design plan
carefully, and provide proper care of the landsahpéng installation (GreenCO 2008).

Sediment and erosion control practices summarieéah are detailed extensively in tGeeen
Industry Best Management Practices (BMPs) for thag@rvation and Protection of Water
Resources in Colorado: Moving Toward Sustainab{lidyeenCO 2008).

* Protect existing plants and trees that are noetirpacted

E,y the w:jstqllatlon. ¢ f installation best practices
. rotect drainage areas from runoff. revolve around soil

» Comply with applicable stormwater permit requiretsen preparation because propgr

A significant portion of the

» Phase construction to limit exposed land. soil preparation can

* Properly store and if necessary cover topsoil anld s substantially reduce
amendments (|e not in the Street). irrigation requirements by

» Take special care with planted slopes to slow waieoff. increasing water holding

* Properly handle, store, and dispose of all chemjcal capacity.

fertilizers and pesticides.

130



Assuming that a water efficient landscape designideen completed, the installation process
involves carefully following the design plan whit@nimizing impacts to neighboring properties
and ecosystems and maintaining the health of agigtiants and trees that are not to be impacted
by the installation. GreenCO has identified théofeing areas for consideration during
landscape installation (GreenCO 2008):

» Perform soil analysis to determine what amendmamdsfertilizer may be necessary.

* Properly amend soil as needed and till to a depthto 6 inches.

* Sow seeds at proper time of year and mulch seed@ed adequately to retain moisture.

* Maintain health of plants in containers prior targing in the ground.

» Irrigate adequately and appropriately during thaldshment period. Length of
establishment varies with different plants.

» Conduct regular, routine inspections of new plaggiand attend to any detected
problems as soon as possible.

Irrigation System Installatiom*:

Each irrigation system should be installed in adaace with design specifications as well as any
applicable manufacturer specifications, local cagtpiirements, and the fundamental principles
of efficient and uniform water distribution (Gree@@008).

The irrigation system installation best practicesnmarized below, are detailed extensively in
theGreen Industry Best Management Practices (BMPs)heiConservation and Protection of
Water Resources in Colorado: Moving Toward Sustaiilitg (GreenCO 2008).

» Installation should not commence until all undetgrd utilities are located and marked.

» Install the irrigation system in accordance witlsiga specifications. Any alteration or
deviation from the design should be approved iraade by the designer.

» The design and installation should both be comglbtereputable professionals. (Please
see best practice on certification of landscapéepsionals for additional information.)

» Ensure the water supply and pressure at the pbodrmection meet design criteria.

* On-the-ground reality often differs from plan drags. Carefully review all site plans
against what can be observed at the site to mirigonflicts between buildings,
hardscape, plants of differing sizes, and sprintkésrd placement.

» Alert the property owner and designers about udusuanexpected site or soll
conditions.

» Existing plants that do not receive supplementajation may rely heavily on drainage
for water to grow. Ensure that site drainage lseen altered.

» The irrigation designer (or other qualified insme¥iand local authorities should perform
at least one field observation during installatiorensure adherence to design
specifications and local codes and to check fop@ranstallation and function of the
backflow prevention assembly, main line, pipesy&s] sprinklers, control wire,
irrigation controller, and soil sensor(s) or raimutoff device.

2 This section of the best practice applies largelin-ground automatic irrigation systems, althouggny of the
same principles apply to manual irrigation systemsvell.
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* Furnish “as-built” record drawings to the owneltloé system.

» Test the irrigation system to verify that the syst@eets the design criteria and delivers
water uniformly in each zone.

» Create an irrigation schedule to meet the watarirempents of the plants with minimal
runoff. Understand that the establishment schedilleliffer from normal operational
schedule. Re-evaluate the irrigation schedulelaglguo ensure efficiency and
adequacy.

» Perform a thorough inspection of the system aftstailation and perform an irrigation
efficiency evaluation of the site using establish&grocedures after one year of
operation of the new system (see Best Practice [M@ke any necessary repairs and
adjustments.

Landscape Maintenance

To ensure optimum water efficiency, practice regatad appropriate maintenance for the
landscape including (but not limited to): springam-up, mowing, aeration, pruning, weeding,
mulching, fertilization and attention to the irrigmn system (GreenCO 2008).

The landscape maintenance best practices, sumhéetew, are detailed extensively in the
Green Industry Best Management Practices (BMPs)heiConservation and Protection of
Water Resources in Colorado: Moving Toward Sustailitg (GreenCO 2008).

* Remove dead or dying plants and all weeds that etenpith healthy plants for available
water. Clean up plant litter and remove weedsriegtrey go to seed.

* Replace or replenish mulch in areas where it htevideated.

» Aerate turf in the spring and in the fall, if nedd& eliminate compaction and improve
the turf's ability to take up moisture, nutrientsdaair.

Irrigation System Maintenance and Operation

Automatic irrigation systems must be maintainedilagdy to ensure efficient performance and
uniform distribution of water. In Colorado, thismmally includes a check-up in the spring
when the system is turned on and a winterizatidarbehe first hard freeze. During the
irrigation season, the irrigation schedule shodarodified to accommodate changing plant
water needs and repairs should be made as required.

The irrigation system maintenance best practiagansarized below, are detailed extensively in
theGreen Industry Best Management Practices (BMPs)heiConservation and Protection of
Water Resources in Colorado: Moving Toward Sustailitg (GreenCO 2008).

» Establish a systematic maintenance schedule fpeatsg, testing and reporting on
performance conditions of the irrigation system.

* Check, adjust and repair irrigation equipment esagular basis, ideally on a weekly
schedule and within 24 hours of mowing, whenevesjixe.

» The person mowing the property is often in the pesition to identify broken or
misaligned heads, overly wet areas, and other patgmoblems. As part of day-to-day
maintenance, staff should understand the irrigagi@tem basics and be able to
recognize system problems.
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Set mower height appropriately.

Identify irrigation system leaks and repair therarpptly.

Where applicable, post irrigation schedules, zoeation map and other relevant
programming information in or near each controltarclearly identify where
information is kept).

Employ a certified landscape irrigation auditolesst once every five years to conduct a
thorough and comprehensive check for efficiencwater application.

Make adjustments whenever irrigation water fallsumrs onto hard surfaces such as
sidewalks, streets or driveways.

Check for leaks. Signs of leakage include overgrowparticularly green turf areas,
soggy areas around spray heads and above-groues, lmsmed spray heads and torn
hoses. In drip systems, leakage problems may éeaddamaged tubing from foot traffic
or gnawing by animals.

Periodically perform a thorough inspection of tiggtem components to verify that the
components meet the original design criteria fficieiht operation and uniform
distribution of water.

Verify that the water supply and pressure area®dtin the design. Differences in the
sprinkler system’s required design operating pnesand actual water pressure can affect
distribution uniformities and operation efficiencyime of day can affect pressure.
Pressure measurements should be made at the saemeftday the irrigation is likely to
occur. Install pressure reducing valves (PRVs)remeeded, and flow control devices
on individual sprinklers to stop misting due to essive pressure. Verify that pressure
regulators are adjusted for desired operating press

Verify that the backflow prevention device is wargicorrectly; annual testing is ideal,
but not required in all areas.

Adjust valves and flow regulators for proper pressand flow operation. Valves must
shut off tightly to prevent leakage and soggy spatsl operate without slamming open
or closed to prevent pipeline and sprinkler danfaega water surges.

Install a master valve. This prevents leakage fiioenrrigation system when the system
is not in use.

Verify that sprinklers are properly adjusted—ché#wk nozzle, arc, radius, level and
altitude with respect to slope.

Verify that sensors are working properly and arthinitheir calibration specifications.
Look for debris (e.g., rocks, sand, and dirt) latlgesprinklers and drip emitters and
watch for salt build-up around drip emitters.

Examine filters and clean filtration elements apureed.

Test all repairs.

Ensure that the replacement hardware used formy®gairs matches the existing
hardware, and is in accordance with the design.

As plants mature, trim or remove vegetation asireduo preserve system performance.
Re-program automatic controllers (if necessaryhé®t the seasonal plant needs.
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Water Savings and Other Benefits

A well designed, installed, and maintained landscapmd irrigation system should use
substantially less water than a poorly maintaimediscape and irrigation system on a similar

property.

Range of Likely Water Savings: Varies

The water savings achievable from well designestaited, and maintained landscapes and
irrigation systems are not well quantified. Fomsolandscapes the savings will be substantial,
on the order of 30 — 50%, but for others there mayneasurable savings achieved and in some
cases water use may even increase as a resulirnget made to the landscape or irrigation
system.

The 2004 YARDX study of Xeriscape sponsored byrm&Vater Conservation, Inc. of Denver
and the U.S. Bureau of Reclamation, in partneraiitip nine water utilities examined water use
from 1997 through 2002 and compared outdoor waterfor traditional (pre-existing) and
waterwise landscaping along Colorado’s Front Rangee YARDX study found that water
efficient landscapes could consistently obtain wsé&ings of 30%, and up to 50%, over
traditional landscaping (Medina and Gumper 2004).

The water saving benefits of implementing the rem@mdations of this best practice will be
experienced over many years and likely cannot berately measured without great effort.

From a water savings perspective the key is thigttbe necessary amount of water is applied to
the landscape and over irrigation is eliminatedre@ent study in California found that
eliminating over irrigation in sites that had histally over irrigated would reduce outdoor use

in single-family homes by about 30%, or about a ¥B#uction in total use (DeOreo et. al.
2010). Itis estimated that full implementatiortlodé recommendations in this best practice
resulting in the elimination of over-irrigation Wresult in outdoor water savings in the range of
10 — 40% (and total savings in the range of 5 —20%r the period of time the landscape
remains in place compared with a similar poorlyiglesd, installed, and maintained landscape.

How to Determine Savings

For existing landscapes that are upgraded and wedrosing the recommendations of this best
practice, water savings can be measured by congparather-adjusted billed consumption data
from pre- and post-completion time periods. Fawtendscapes that are designed and installed
implementing the recommendations from this besttp®, it may be possible to determine
water savings by comparing water use against simm&ghboring sites that did not implement
the recommendations of this best practice. Howehes type of analysis must be carefully
designed to yield reliable results.

Savings Assumptions and Caveats

Although irrigation accounts for approximately 5@¥wurban water use in Colorado, the extent
of over irrigation and inefficient irrigation is hwell understood. The 19%esidential End
Uses of Watestudy found that homes in Denver applied about 85%e net ET requirement
for turfgrass on average while homes in Bouldeliag@bout 68% (Mayer et. al. 1999).
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Water savings are achieved by eliminating ovegation and by reducing irrigation demands by
changing plant materials and improving landscapiragtices. If over-irrigation is not

occurring, there is little potential to save thrbugigation efficiency improvements. Although
some people believe over-irrigation is rampant @o€ado, the available data and studies do not
support this notion. Over-irrigation is only a ptem in a relatively small percentage of
properties in any utility service area. Fortungtélis possible to identify over-irrigators using
historic consumption data and a measurement (or avesstimate) of the landscape area. Using
landscape area and billed consumption, the amdwmater applied over the course of a year can
be calculated and compared against the net EmatéeT) for the same time period. Sites with
an irrigation application greater the net ET aeelikst candidates for irrigation demand
reductions.

Goals and Benchmarks

A reasonable goal or benchmark for landscape tragaan be calculated for any site in
Colorado assuming climate data and the landsca@ease available. The Theoretical Irrigation
Requirement (TIR) for a site can be calculatedgitie following equation:

Theoretical Irrigation Requirement (TIR) (inchesET, x kc) — Effective Precipitation

Where:
ET, = Gross annual ET (inché$)

Effective Precipitation = effective precipitation¢hes) which is the useful amount of
precipitation stored in the soil in a 24-hour pédrio

k. = ET adjustment factor or crop/landscape coeffic(e default value of 0.8 is a
recommended starting point and upper limit for aawefficient landscape. Many
landscapes, particularly those featuring the pplesi of xeriscape and/or water wise
plantings, should have a lowerranging from 0.5 to 0.7

In Colorado, expect TIR values to range from 18Q@anches depending upon the Hate,
amount of precipitation and the water requiremehtse plants in the landscape.

Other Benefits

In addition to water efficiency, well-designed andintained landscapes also improve
stormwater management, provide recreation oppdrésnoffer habitat to local wildlife, provide
aesthetic benefits, and help reduce non-point squotiution through reduced runoff (GreenCO
2008). Well designed and maintained landscapealsoehealthier and look better.

22 ETo is more formally defined as “the rate of Ednfra hypothetical reference crop with an assumepl keeight

of 0.12 m (4.72 in), a fixed surface resistanc@®sec rit (70 sec 3.2ft) and an albedo of 0.23, closely resembling
the ET from an extensive surface of green grasmidérm height, actively growing, well-watered, acampletely
shading the ground". http://edis.ifas.ufl.edu/ae256

% The GreenCO landscape BMPs offer an detailednimition about crop coefficients in Appendix E -
http://greenco.org/bmp_downloads/BMP_Manual_Appessipdf.
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Xeriscape plants also provide drought flexibility.times of drought and mandatory water
restrictions, low-water using plants may survivétdreand therefore reduce replacement costs.

Costs

Utility Costs

There are no utility costs associated with custsnmaplementing the recommendations of this
best practice. Some utilities have developed nogrto encourage water wise landscapes and
efficient irrigation by offering classes, rebatés turf removal or purchase of low-water
requirement plants), or by providing low interesns for water wise landscape projects. These
utility programs are likely to only be cost effegiin communities with expensive new water
supply projects that might be avoided or delayedugh conservation.

Customer Costs

Landscaping costs vary enormously depending upat wbrk is being done, who is doing it,
and the condition of the existing landscape. Aald@olorado landscape professional reviewed
18 professional xeric landscape installations tleatcompany performed over the past three
years and found tremendous variability in the perase foot costs. The cost data below is
provided for informational purposes and to illutgrthe possible range of customer costs
associated with a professionally installed xeriscaBlease understand that prices will vary and
may be more or less than those presented here.

Site Preparation

Most landscape projects require that the exisamgl$cape be removed to make way for the new
landscape to be installed. The costs for sitegregjipn varied from $0.43/SF to $3.75/SF with
most site prep work falling between $0.60/SF and@EF (Peck 2010).

Installation Costs
Installation costs depend largely upon the levegdlahting vs. hardscape and irrigation (i.e. no
system, new system, or rehab of existing system).

Least Expensive

The least expensive installations are only plastifmp hardscape), using mostly shrubs and
some sod or seeded turfgrass areas. Low coslatistas do not have in-ground sprinklers
and drip irrigation (if installed) is accomplishey attaching drip lines to a hose bib. An
estimated cost for a basic installation such asishapproximately $4.00/SF (Peck 2010).
Lower cost installations are also possible. Thartigén in a Box” program offered by
Boulder’s Center for Resource Conservation in 20t¥ided plant materials for under
$3/SF (Woodward 2010).

Lower Mid-Range

The next tier of water efficient landscapes haveenxtensive shrub plantings with drip
irrigation, limited turf area (less than 25% ofaioarea) with in-ground irrigation, and some
perennial flowers and ground covers (less than 80D#btal area). These landscape
installations often include some boulders andagdstone walkways or stepping stones (less
than 10% of total area). Most of these landscapre renovations of entire suburban lots,
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and the costs were fairly consistent at $8 - $&b0/The size of the plants installed can
impact the cost and Peck explained that thesdlatstas all used 1 gallon shrubs instead of
5 gallon shrubs along with flats of perennial fle&vand ground covers instead of 1 gallon
plants whenever possible.

Upper Mid-Range
Landscapes that are similar to the lower mid-rdmgew~hich include more hardscape and
larger sized plants cost $14 - $18/SF to install.

Most Expensive
There is really no upper limit to the amount of regthat can be spent on a landscape, but
landscapes with extensive hardscape, large bopldeements, flagstone patios and
walkways, and elaborate irrigation systems cosaimge of $22 - $24/SF to install. Peck
reported that installing flagstone mortared overatete was significantly more expensive
than installing dry laid flagstone.

Resources and Examples

Resources

Handbook of Water Use and Conservatidmy Vickers, 2001, Water Plow Press, Amherst,
MA

Xeriscape Plant Guidel 999, Fulcrum and Denver Water and AWWA, Den@G$D,

Xeriscape Handbook: A How-To Guide to Natural, Rese-Wise Gardeningsayle Weinstein,
1999, Fulcrum Publishing.

Waterwise Landscaping with Trees, Shrubs, and Vihe&riscape Guide for the Rocky
Mountain Region, California, and the Desert Soutsiwdames M Knopf (Editor), Maureen
Mcintyre (lllustrator), 1999, Charisma Books.

The Xeriscape Flower Gardener: A Waterwise Guidelfe Rocky Mountain Regipdim
Knopf, 1991, Johnson Books.

Dry-Land Gardening: A Xeriscaping Guide for Dry-Suer, Cold-Winter Climateslennifer
Bennett, 1998, Firefly Books.

Residential Landscape Architecture: Design Prodesghe Private Residencdlorman K.
Booth and James E. Hiss, 1998, Prentice Hall.

Landscaping : Principles and Practices : The RasaldDesign Workbook, Ferrell Bridwell,
1997, Delmar Publishing.

Landscape Plants for Western Regions: An lllustt&@aide to Plants for Water Conservation,
by Bob Perry, Land Design Publishing, 1992 (OuPoht — Only Available Used or Library
Loan)
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Examples

There are numerous water efficient demonstratiodeges across Colorado, but a few locations
stand out as offering exceptional examples of watee plantings and irrigation methods.

Northern Colorado Water Conservancy District — Berhoud

Northern Water’s Conservation Gardens contain rtitag 700 plants and 60 turfgrasses that
thrive in Colorado’s arid climate. The gardenslaoated behind the Northern Water
headquarters building at 220 Water Ave, Berthoud,8D0513. The gardens and the adjoining
Colorado-Big Thompson Project Interpretive Areafaege and open to the public seven days a
week April through September during daylight houfar more information visit:
www.ncwcd.org/ncwed _about/gardens.asp

Aurora Municipal Xeriscape Garden

The Aurora Municipal Center (AMC) Xeriscape Gardea high plains garden made up of six
acres of rolling hills and beautiful plants. Thedgn is located at the northwest corner of
Alameda Parkway and Chambers Road and is opendasn to dusk daily. Built in 2002 to
serve as an example of low-water use landscagiegydrden includes a variety of plants clearly
labeled so visitors can take ideas home and use ithéheir own yard. Signs also explain the
seven steps of xeriscape. The garden requirgdittey water and when irrigated, is watered
with reclaimed water (nonpotable water) from Aurei@and Creek Wastewater Reclamation
Plant. For more information visit:
www.auroragov.org/AuroraGov/Departments/AuroraWWatkterConservation/QutdoorWater/O
42655?ssSourceNodeld=658&ssSourceSiteld=621

Colorado Springs Utilities Conservation and Envirommental Center

Located at 2855 Mesa Road in Colorado Springs aed donday through Friday, 8 a.m.
through 5 p.m., the Colorado Springs Conservati@hEnvironmental Center includes an
extensive water wise demonstration garden. Foenmformation visit:
www.csu.org/residential/environment/cec/item103%lht

Denver Botanic Gardens

The Denver Botanic Gardens maintains a large dalleof native and low water use plants.
They also offer trainings in topics such as “Robtkyuntain Gardening” which includes
instruction in water wise landscapingww.botanicgardens.org/

Denver Water Xeriscape Demonstration Garden

Denver Water’s xeriscape demonstration garden sasegcover 200 plant types on two-thirds of
an acre. The garden features interpretive signdi@ndture. It is also the oldest xeriscape
garden in the country. The garden is located a0 M@st 12th Avenue, Denver, CO 80204.
www.denverwater.org/Conservation/Xeriscape/

Colorado WaterWise

Colorado WaterWise's website features 11 Xerisgapeens in Colorado, including photos,
features, websites and location. For more inforomatisit:
http://coloradowaterwise.org//index.php?option=coontent&task=category&sectionid=10&id
=64&Itemid=239
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BEST PRACTICE 10: Irrigation Efficiency Evaluations

» Foundational, Programmatic, Understanding, Inforomai, and Support

» Utility operations - implemented by water utilities

» Customer participation — potentially impacts aktmmers depending upon
implementation

Overview

The efficiency of an irrigation system can greathpact the amount of water that is used in the
landscape. Over time, even a well designed anglepioinstalled irrigation system becomes
less efficient unless it is well maintained andraped for maximum efficiency. This best
practice describes key considerations for maxingizvater efficiency through the use of regular
irrigation efficiency evaluations.

According to the Irrigation Association, “The bastgation efficiency is achieved when most of
the water that is applied to the landscapes byation systems is used by the plants being
irrigated. It is the result of appropriate desigstallation, operation, and maintenance of the
system” (IA 2002).

“The key to conserving water in the landscape isrigate properly. You can design and install
the most elaborate and efficient irrigation systerailable, yet through poor management waste
huge amounts of water.” (Ellefson 1992).

An efficient irrigation system will distribute watenore evenly and ensure that “most of the
water applied to landscapes by irrigation systesmssed by the plants being irrigated” (IA
2002). The information presented here is largeedaon the work of the Irrigation Association
(IA) published in their Certified Landscape Irrigat Auditor Training Manual (IA 2007).

Irrigation efficiency evaluations offer a non-regary approach to improving outdoor water use
efficiency. Proper operation of the irrigation &ya reduces water use by ensuring that the
landscape receives the appropriate amount of wdten it is needed. Regular maintenance
practices help to ensure the health and appeaddrbe landscape and to preserve and ensure
conservation savings.

Thelrrigation Association Certified Landscape Irrigati Auditor Training Manua(lA 2002,
2007) is the fundamental companion document toldéssd practice. Practices recommended by
the Irrigation Association have been adapted faeBCO BMPs and provide recommendations
on the methods and practices for performing wdfariency evaluations in Colorado
landscapes. These BMPs were developed with bta&dtwolder support and form the
foundation for the best practices described ingbigion.

Why a Best Practice?

Landscape irrigation accounts for more than haklbpotable water used in Coloratfo.
Improving the efficiency of water use on urban lscapes is perhaps the single most important

2 AWWA (1999), Aquacraft (2007), Davis et. al. (200Grabow et. al. (2009), Mayer et. al. (2009), MeaRy
(2009), County (2008), Dukes et. al. (2008), Gre@r{2008), Guz (2008), Jakubowski et. al. (2008)ekat. al.
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urban water conservation effort that can be madeoiorado. This best practice describes key
considerations for evaluating and maximizing theelef water use efficiency in existing
irrigation systems through the implementation afation efficiency evaluations.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, “later use landscapes... and efficient
irrigation” [CRS 37-60-126 (4) (a) (1)].

Applicability

The irrigation efficiency evaluation practices désed in this best practice apply to anyone that
regularly applies water to an urban landscape tiv@umanual or automatic irrigation delivery
system. It includes but is not limited to utilitystomers and landscape professionals who
irrigate and maintain urban landscapes. Many efitactices and principles described in this
best practice will also apply to water utilities tbeir own irrigation practices and to their etéor
to educate and inform their customers.

Implementation

Irrigation efficiency evaluations should be perfexdrby a trained auditor. The Irrigation
Association offer a training and certification pragn titled “Certified Landscape Irrigation
Auditor” (CLIA) that is well suited for this purpes

Customer selection should be the first priority wiperforming landscape efficiency
evaluations. Targeting customers with high seasdeaand, older irrigation systems, and
dedicated irrigation meters is an effective wagneate a successful and cost-effective
program?> Targeting customers with historically high irriigat use for a landscape evaluation is
fundamental to good program design. A landscapenimtdget (see Best Practice 7) provides a
reasonable target level of water use that is cugtmhfor each customer and landscape. Water
budgets provide utilities with a powerful tool fidentifying which customers are over-irrigating
and could most benefit from an irrigation efficigrevaluation.

While water budgets set the target, water efficgegvaluations help customers hit the target by
providing the tools and recommendations for mamtag a healthy landscape using the proper
amount of water. Once customers have been targefteds should be made to reach out and
schedule an irrigation efficiency evaluation. Altlgh participation in an irrigation efficiency
evaluation is usually voluntary, the offer of surgtal potential water savings over time is often
sufficient to encourage participation.

(2007), US BOR (2007), NCWCD (2008), Baum (20053\UC (2005), PMSI (2005), Bamezai (2004), Barta @00
CWRRI (2004), MWDOC (2008, and 2004), DeOreo et(E)98), CSU (1994).

% These are not guarantees that the customergatin inefficiently. Customers with dedicatedgation meters
may be irrigating using a water budget. Accounigating large amounts of turf such as a golf cesar playing
fields may have a high seasonal demand and yetigating efficiently.
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Once customers have been selected for a landstfapeney evaluation a site visit should be
scheduled with the customer. Prior to implemenéngndscape efficiency evaluation every
effort should be made by the customer to repairkaroyvn problems and have the irrigation
system in good working order. The most commonatian equipment problems are as follows:

» Broken sprinkler heads or broken sprinkler pipe

» Sprinkler heads located above or below grade

» Tilted sprinkler heads

* Over-spray

* Improper operating pressure

» Sprinkler heads with varied precipitation rates(ba as a result of clogging,
mismatched nozzles or sprinkler types)

» Equipment with different specifications

* Improper irrigation scheduling

If available, obtain three years of recent water history® for each irrigation meter at the site.
Look for trends in irrigation from the billing hty and note any unusual changes in water use
during the irrigation season. Inefficiency is no¢ sole reason for changes in irrigation patterns.
Drought, watering restrictions, and the installatad more efficient equipment may result in a
decrease in water use; the installation of newdaape or undetected damage to the irrigation
system may cause an increase in water use.

If possible the site should be mowed the day betozesite evaluation to reduce obstruction of
sprinkler heads from tall grass and provide theooomity to repair any damage that may occur
as a result of mowing.

Steps to Performing a Landscape Efficiency Evaluation

1. Obtain a site plan or scaled aerial photographs par to the landscape efficiency
evaluation. These can be useful for determining irrigated ,ademtifying meter and
controller locations, and recording the locatiorany problems with the irrigation system
found during the evaluation. Newer irrigation syssemay have design plans; if
available, these should be used to verify the aoyuof the installation at the time of the
irrigation evaluation. Note whether the meter pdea water solely for irrigation or
provides indoor usage as well.

2. Schedule the site evaluation for a time when thetsimanager or someone familiar
with the irrigation system and has access to therigation controller(s) is available.
Water pressure can vary throughout the day andhaaa a significant impact on the
operation of the system. Ideally the site evalumtibould be scheduled as close to the
time of day that the irrigation system is typicadiyerated and under similar conditions.
Check wind speed — if wind speed is greater thenpb reschedule the evaluation for
another time. At sites where wind is common, eartyning evaluations are likely to
yield better results when wind is likely to be legs factor.

% A minimum period of three years of billing dataridg typical irrigation conditions is ideal. Billindata during a
period of drought, watering restrictions, or thedacape establishment period will not provide augate picture of
the customer’s usual irrigation application.
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3. Assess and record the overall appearance of theesiand the quality of the
landscape.Dry spots, wet areas, eroded areas, and poottylaidscape can all be
indications of a poorly functioning irrigation sggh. Problem areas in the landscape
often provide clues to problems with the irrigatgystem.

4. Record the zone-by-zone schedule of each irrigatiaontroller. Make note omultiple
runtimes (cycle and soak), multiple programs, pareejustment, and non-irrigation
days, and the use of any irrigation interrupt desidMlake note of changes to the
schedule, how they are tracked, how frequently dreymade, and how the schedule is
determined. Record the make and model of the céentraontroller features, and
potential for future upgrades.

Examples of upgrades include:

» Percent adjust feature

* Multiple programs

» Additional zones

* Non-watering days

» Sensors and irrigation interrupt devices (e.g.,naind, freeze)

5. Operateand inspect each zone in the system and record apyoblems noted.Note
the type of sprinkler heads operating in each amkthe plant material being irrigated.
In addition to the irrigation equipment problensdid above make note of: (1A 2002)

» Old or worn out equipment

* Improperly spaced sprinklers heads
* Mixed sprinkler head types

* Mismatched precipitation rates
* Improper zoning

* Incorrect pressure (high or low)
* Improperly sized components

» Lack of adequate flows

* Valve malfunctions

* Spray deflections

* Arc misalignments

* Leaky seals

» Poor drainage

* Runoff

6. Measure the distribution uniformity of several representative zones at the sitéAn
irrigation system has good [distribution] uniforgnwhen a nearly equal amount of water
is deposited on each square foot of irrigated seréaea” (1A 2002). Unfortunately the
amount of irrigation applied to the landscape égjfrently based on the irrigation needs
of the driest areas resulting in over-irrigatiorttod rest of the landscape.

Distribution uniformity is affected by both the $gm1 design (e.g. correct sprinkler head
spacing, matched precipitation rates) and how thellsystem is maintained (e.g.
replacing worn or damaged equipment, aligning spemds). Distribution uniformity is
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frequently calculated using catch can devices whmelasure the amount of irrigation
water applied on the area being irrigated. Unfaataly there has been no consensus
among professionals as to the minimum or maximwmndszrd for distribution uniformity
or whether or not the standard should be the sanmtors or fixed spray heads
(Mecham 20045

Ideally, each catch can device should receive egmalunts of irrigation; most systems
fall far short of ideal. Irrigation audits of 6 8@esidential and commercial sites using
catch can devices, revealed distribution unifomsitf the lowest quarter to be
approximately 50% and ranged from a low of 11% kigh of 92% (Mecham 2004).
“The lower quarter distribution uniformity (DW) is the average water applied in the
25% of the area receiving the least amount of wadieided by the average water applied
to the total area. Dl is a measure of how evenly water is applied (IA200

7. Develop an irrigation schedule based on the requireents of the landscape and local
weather data.The goal of efficient irrigation is to replace tater lost through ET —
water which evaporates from the soil surface anmtaat is utilized by the plants. ET
is affected by local weather conditions such ap&rature, wind and solar radiation as
well as plant type, maturity of the landscape, sqk, and efficiency of the irrigation
system. Although there are residential and comrakircigation controllers available that
utilize local ET data to adjust the irrigation sdhke, most well-maintained sites can be
irrigated efficiently simply by adjusting the cooller on a regular basis. Adopting an
efficient irrigation schedule is essential for ashing water savings from an audit.

8. Additional recommendations include providing custoners with access to real-time
local ET and weather data if feasible and historiaveather data if not. Precipitation is
not included in ET calculations but should be ideld when calculating irrigation
application. If possible provide a web tool to assustomers with calculating their
irrigation application and irrigation schedule.

Customers and landscape professionals can berefitknowing how to read the water
meter. Allowing access to the water meter can pi@ain excellent tool for tracking their
water use. While monthly billing provides customerth their water use for the previous
month it comes too late to provide them with infatian that allows them to make
timely changes to the irrigation schedule and comgion information is seldom if ever
communicated to the landscape professional. lidgatfficiency evaluations provide an
excellent opportunity to teach customers and lagyusis how read their water meter and
make use of the data provided.

Consider providing the customer with a month-by-thagraph of water use on their
water bill. For established customers providingrthwater use for the same month during
the previous year can help them see trends inWatgr consumption and may be their
first indication that there is a problem with thiefigation system.

27 Each utility will need to determine a minimum stard for DUq. The Irrigation Association has standards for
performance of both spray and rotary sprinklers.
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Water Savings and Other Benefits

Range of Likely Water Savings

The water savings will vary and are dependent erettient of over-irrigation and the extent to
which the customer can reasonably be expectedpleiment the recommendations. The likely
range of water savings are between 5 and 40%. Henvargeting is key; evaluating under
irrigators will not lead to savings. Billing datarchelp identify customers who will benefit the
most. Savings are also dependent on customertimesincluding the cost of water, available
rebates, and customer perception of the importahosducing their water consumption.

How to Determine Savings

Utility billing data is an excellent tool for comgag water used for irrigation before and after
performing a landscape efficiency evaluation. Bdlidata can reveal trends in water use not only
throughout the irrigation season but also overreogef several years.

Fortunately, it is possible to identify over-irrigas using historic consumption data ET data and
a measurement (or even an estimate) of the landsgap. Using landscaped area and billed
consumption, the amount of water applied over these of a year can be calculated and
compared against the net ET rate (net ET) for #meestime period. Sites with an irrigation
application greater than net ET are the best catedor irrigation demand reductions.

Savings Assumptions and Caveats

An irrigation efficiency evaluation does not guasmwater savings at a site. Ultimately an
irrigation efficiency evaluation will provide a rection in water use only if the
recommendations and necessary repairs are implethbgitthe customer. Including a return on
investment (ROI) analysis with the efficiency e\atlan can help customers better understand
the long term benefits and savings associatedimiptementing audit recommendations.

Unlike the installation of a new fixture or appl@ the savings achieved may not be permanent
and will require ongoing maintenance of the systéhe extent to which the savings continue is
dependent on the motivation of the customer toinaatmaintaining the irrigation system and
staying within a water buddgf&t Unless the customer has incentives to maintaiimgs, savings
may diminish over time as the irrigation systemsagied the cost of repairing the system
increases. Many of the same barriers that exigefducing consumption initially also impact
reduction in water use over the long term. On tieohand customers who are incentivized
through water budgets or rebates may show savwntheir water use with time as the customer
begins to implement some of the recommendationsraprbves their efficiency.

Improving irrigation efficiency may also requirelpic education to change the perception of
what constitutes an acceptable appearance ofitdedape. Landscapes that were developed at
times or in places when water was plentiful an&pssive are not appropriate for the local

% Although a utility may not use water budgets filiig their customers one of the goals of an itign efficiency
evaluation is to develop a water budget for the aitd provide the customer the tools with whichmaet their
budget.
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climate but may have become the norm in some seareas. Savings will increase as customers
begin to adopt an aesthetic more in keeping wighGblorado landscape.

Goals and Benchmarks

Utilities implementing this best practice shoultl @goal of performing targeted efficiency
evaluations for the top irrigators each year bagethe size and situation of the utility. Each
utility will have unique savings goals dependingteir current and future water supply and
anticipated demands.

Implementation of evaluation recommendations iem®sal to achieve water savings. Initially
utilities can benchmark the program based on timebeu of efficiency evaluations performed in
a year. Once the program has been run for atdegesar and sufficient post-evaluation
consumption data are available, changes in watecais be measured and alternative
benchmarks established based on achieved savings.

Other Benefits

There are numerous benefits to improving irrigagffitiency aside from the obvious reduction
in water use and include:

* Improved landscape appearance, fewer wet or dig spo
« Improved public perceptiéh

* Reduction of deep percolation

« Reduction of runoff’

« Reduced fertilizer and chemical requireméhts

« Reduction in labor costs

* Reduced environmental impact

Irrigation efficiency surveys can be a powerful eahion tool for customers. Most customers
understand that a properly operated irrigationesyswill reduce water waste and cost them less
in utility fees. They may not realize how much waten be wasted by things as simple as a
misaligned head. Particularly with older systemst@mers may have paid an “expert” to install
and/or maintain their system and not realize thes¢ systems may now be woefully inefficient.

Avoided Costs

Aside from the obvious benefit of paying less fater, improving the efficiency of the

irrigation system has other, less tangible benefdgerwatering can lead to landscape damage,
both to the plants and to the hardscape, andrié@ses the likelihood of disease. Under watering
may result in the demise of plant material sometoth may take years to replace. A landscape
that is watered efficiently requires a lower expame for labor costs needed for mowing, and
the application of fertilizer or chemicals neededreat disease. Sprinkler heads that are not

29 particularly in municipalities that have implemethtwatering restrictions, water budgets, or otleservation
measures, the public can be very sensitive toleigsibigation inefficiencies such as runoff, wategiduring rain
events, and broken spray heads.

30 www.irrigation.org/swat/images/irvine_runoff_redion.pdf

31 From the Irrigation Association Certified Landsedpigation Auditor training manual

32 |_abor cost is reduced by reducing the frequenayiving and fertilizer application.
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flush with the soil, eroded sprinkler heads, angomed drip line can all create a tripping liability
particularly in public areas.

Costs

Utility Costs

Staff time will be required for customer selectennd targeting high-use customers. Utilities that
provide landscape evaluations will face financtdts in the form of staff time needed to
develop a landscape efficiency evaluation progtaaming, and perform irrigation system
evaluations and some cost for parts and equipriemess water budgets are already in place a
tool will be needed that provides customers witbaing information about their irrigation
requirements. Utilities may choose to provide #sgart of the monthly billing information or
develop an online tool that their customers camrs&cThe EPA WaterSense Landscape Budget
Tool*® provides irrigators with an irrigation allotmerdged on site specific information. Staff
will be needed to monitor sites that have receiwaghtion efficiency evaluations. Irrigation
systems require ongoing maintenance and monitamiegder to maintain savings. Customer
education is essential. Ongoing customer servicanswer questions and if necessary adjust
individual budgets, will also be required.

Customer Costs

Repairs and upgrades to the irrigation system equire considerable capital outlay by the
customer depending on the age of the irrigatiotesysthe quality of the original system design,
and the extent of upgrades needed. Minor repaic as replacing a broken sprinkler head, can
often be performed by the customer and are thexetatively inexpensive. The cost of an
irrigation controller upgrade can range from Idemitfifty dollars for a rain sensor to several
thousand dollars for installing a commercial cdrtoatroller. The cost of rejuvenating an aging
system may require the services of a professionghtion contractor and the cost will depend
on the age and size of the system. The cost beadfie customer will of course vary depending
upon the billing rate structure and all of the fastthat go into determining the monthly bill for
each specific customer. The cost of improving tifieiency of an irrigation system may be
offset by savings in water cost and in some casghgction in sewer fees. A conservation-
oriented rate structure — charging higher ratesigher use — is more likely to see savings from
customers with high water use than is a uniforrdemlining block rate structure.

3 www.epa.gov/watersense/nhspecs/water_budget_tmbl.h
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Resources and Examples
Examples of Irrigation Efficiency Survey Programs

Slow the Flow Colorado

Slow the Flow Colorado provides landscape irrigagwaluation to eligible customers in more
than fifteen participating agenci&sAlthough the program is intended primarily foridemtial
customers, HOA’s and commercial properties mayligéote in some areas.

Evaluations are provided by trained water auditorsugh the Center for Resource Conservation
during the summer months. Customers are providédam appropriate irrigation schedule
individualized for their landscape and their irtiga system. They also receive instruction on
simple do-it-yourself sprinkler repair, and reconmai@&ions intended to improve the efficiency
of the system and increase longevity of the systetditional information about Slow the Flow
Colorado is available atww.conservationcenter.org/w_SlowtheFlowColorado.ht

City of Fort Collins

The City of Fort Collins provides irrigation systeawaluations free of charge to single-family
customers and homeowner’s associations in thaiicgearea. Customers are provided with
recommendations for repairs, system upgrades, arataing schedule. All new commercial
landscapes must undergo a sprinkler performandeé @t to receiving a certificate of
occupancy by the City and must be performed byrégation Association Certified Landscape
Irrigation Auditor. All sites must meet a minimuewvkl of performance.
www.fcgov.com/standards

Town of Erie Department of Public Works

The Town of Erie began partnering with the CenberReSource Conservation's Slow the Flow
Colorado Program in 2004 to provide free irrigatsystem surveys for its residential, HOA, and
Cll customers. By 2006 they had provided survey4o residential customers, 6 HOA’s and 4
Cll customers. Estimated annual water savingshiese customers, as a result of the surveys,
was 5.5 acre-feet/year. The 2009 budget providedgimfunding for the Town to make surveys
available to an additional 144 residential custa@erd 3 HOA customers on a first come first
served basis. Upon request the Town will loan tbestomers a remote meter reading device to
help them determine how much water they are udihg.Erie Water Conservation Plan is
available ahttp://cwcb.state.co.us/NR/rdonlyres/D95AE320-283296-815D-
49A81CEDB745/0/ErieWCP.pdf

Highlands Ranch Metro District

Highlands Ranch Metro District has instructionsgerforming an irrigation system survéand
instructions on how to read their water meters hiigds Ranch Metro District also offers
irrigation audits through the Center for Resourca$&rvation’s Slow the Flow program. The

3 participating agencies are: Aurora Water, Castie$®Metropolitan District, Town of Castle Rock,r@ennial
Water & Sanitation, City of Boulder, Town of Eri@ity of Golden, City of Lafayette, Left Hand Wat@istrict,
City of Longmont, City of Louisville, City of Noriienn, Town of Superior, City of Thornton, City Wfestminster
% www.highlandsranch.org/06_wsan/06_wsan_pdf/Outdaigfihg09.pdf
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District has four staff members trained to resptandustomers’ questions and concerns about
irrigation system maintenance and scheduling. Gusts are provided with a water budget and
rate billing structure that encourages conservatibite taking into account the variability in
customers’ water needs. The water budget includeg@ monthly indoor allotment and an
outdoor allotment based on several factors inclyithe square footage of the irrigable area and
the number of household members. The water budgetg to encourage customers to keep
their irrigation system in good working order siribey are most likely to exceed their water
budgets when they have an inefficient irrigatioateyn. Additional information about

Highlands Ranch irrigation and water budget prograan be found at:
www.highlandsranch.org/06_wsan/06_3watercons.html
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BEST PRACTICE 11: Rules for New Construction

* Programmatic and control best practice

» Utility operations - implemented by water utilities

» Customer participation — Significant; builders (whay or may not be water customers)
are required to install water-efficient fixturesdaappliances in new construction

Overview

Many Colorado communities with high growth ratei@pate increasing water demand that will
exceed current supplies. Water conservation messiae are “built in” to new buildings can
help slow the growth of new water demands. Th& peactice describes water efficiency
specifications that water utilities can make votugitor mandatory for new residential and non-
residential development within their service areas.

This best practice presents a framework for inc@pag “built-in” indoor water efficiency in all
new construction. Increased interest in “greenldig and green building programs like
LEED® presents opportunities for water utilities to pmenwater efficiency in new
construction. However, green building programsuding LEED are voluntary and have largely
focused on energy conservation and in some cades &féiciency was only added as an
afterthought. Fortunately this situation is imprayias new specifications are rolled out.

Why a Best Practice?

The concept of “smart from the start” when apptiedvater conservation means that new
properties that join a water system are effici¢nba outset. This is a best practice because it
costs very little to implement and it means newtauers will use significantly less water and
will not require water conservation interventioos the foreseeable future. New customers
benefit from reduced water bills, the water systemefits from reduced growth in demand, and
scarce conservation program funds can be direoteartl existing customers.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, “Regrty measures designed to encourage water
conservation.” [CRS 37-60-126 (4) (a) (1X)].

Applicability

This best practice can be implemented by any mpality. Because this best practice targets
new construction and may require changes to lagitding codes, enactment of this best
practice may require a vote by city council or otleeal governing body outside of utility
purview. The level of anticipated new growth ifaetor to consider. Utilities anticipating

3 |eadership in Energy and Environmental Design
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significant growth and new construction in theingee area will benefit most. Utilities nearing
build out or with minimal growth projections hawss to gain from this best practice.

Implementation

Mandatory implementation of this best practiceeisommended. Participation in green building
programs such as WaterSense and LEED is voluntahgacouragement from a water utility to
participate in a voluntary program is unlikely teasurably increase participation levels. If
water utilities wish to ensure a high degree ofawafficiency is built into new construction, the
requirement must be mandatory.

Residential

The EPA WaterSense program has created a detailed
specification for new homes which includes an ictipe
certification process to ensure all required covestgsn

measures are actually put in pladdtilities implementing

this best practice can simply require that all neemes EPA

joining their water system meet or exceed the EPA
WaterSense specification. Wa tET S E‘TI S E

The EPA WaterSense new home specification is ttaildd to present it its entirety here, but it
can be downloaded fromww.epa.gov/watersense/docs/home_finalspec508.pdf

SM

The EPA WaterSense new home specification incltite$ollowing mandatory criteria all of
which are verified through an inspection process.

Indoor Efficiency Criteria

» Leaks— No detectable leaks from any fixtures, applianeguipment.

» Service Pressure- Maximum of 60 psi. Pressure reducing valve fmayecessary.

* Hot Water Delivery System— No more than 0.6 gallons of water shall be ctdédrom
a hot water fixture before hot water is delivered.

* Toilets— WaterSense labeled 1.28 gpf HETSs.

» Bathroom faucets— WaterSense labeled 1.0 gpm aerators.

» Kitchen sink faucets— 2.2 gpm max flow (1992 EPAct standard)

* Showerheads- WaterSense labeled 2.0 gpm showerheads.

If installed by the builder, the following compongmre also mandatory and verified through
inspection:

» Dishwashers- ENERGY STAR qualified

» Clothes washers- ENERGY STAR qualified with water factor less tharequal to 6.0
gallons per cycle per cubic foot of capacity

» Evaporative cooling systems- Maximum of 3.5 gallons per ton-hour of cooling.
Blowdown based on time of operation. No once tghdsingle pass systems.

» Water softeners— Self-regenerating water softeners shall meet/ANISEIl 44 standard.

» Drinking water treatment systems— Must meet applicable NSF/ANSI standards.
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Outdoor Efficiency Criteria

The WaterSense New Home specification has outdderia that apply to the front yard and

any other outdoor areas improved upon by the buil@ecause this best practice is focused on
indoor use the details of the outdoor componenhat&overed here, but instead can be found in
Best Practice 8. The full WaterSense New Homeipaton can be downloaded from:
www.epa.gov/watersense/docs/home_finalspec508.pdf

Non-Residential

Specifying built-in water efficiency in the commeig institutional, and industrial (e.g. non-
residential) sector is more challenging than fer riéssidential sector as there is nothing
analogous to the WaterSense New Home specificatsamce each type of non-residential
customer (i.e. hotel, school, factory, office builgi supermarket, etc.) has a different set of
water using fixtures and appliances an over-archpegification program that covers the entire
sector is unlikely to emerge.

There are specific actions that water providerstake to ensure that new non-residential
buildings include indoor water efficient technolegiat the outset. The following actions are
best practices for the non-residential sector.

1) Require that WaterSense labeled toilets, urinals;dts, and showerheads be installed in
all new non-residential buildings.

2) WaterSense plans to start labeling commercial e such as pre-rinse spray valves
in the near future and these new specificationsighime promptly incorporated into
efficiency mandates.

3) Prohibit equipment that uses single-pass coolilgssithere is no other alternative.

4) Specify high-efficiency commercial equipment whenepossible. The 2008 Watersmart
Guidebook - A Water-Use Efficiency Plan Review Gufdr New Businesses (available
for free download from the Alliance for Water Eféacy —www.a4we.org offers
excellent guidance on water efficient equipmentlf@different types of businesses.

Additional Efficiency Specifications

The following programs and specifications may befuisvhen developing water efficiency
regulations for new construction.

IAPMO Green Building Mechanical and Plumbing Codeupplement

IAPMO (The International Association of Plumbingdadechanical Officials) has created a
code supplement specifically supporting sustainafler using fixtured’ The supplement
details proper use of high efficiency productsygsater and conservation of hot water.

The Green Building Mechanical and Plumbing Codepfrment is not a greener form of the
Uniform Plumbing Code (UPC); it acts as a supplen@mork with the UPC. The UPC is a
recognized plumbing standard. It is a model codpteti by many communities. The green
supplement basically works to reduce hindrance®iservation from conventional codes.

3" The supplement was developed by a committee dowgisf 25 conservation specialists, plumbers and
contractors as well as code inspectors.
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IAPMO states that the Green Supplement “servesregasitory for provisions that ultimately
will be integrated into the Uniform [Building] CogdéUBC).”

Still in Progress - ASHRAE SPC 191 - Standard fdret Efficient Use of Water in
Building, Site and Mechanical Systems

ASHRAE, the American Society of Heating, Refrigargt and Air-Conditioning Engineers, is
developing a water efficiency standard for buildintigat will, “provide baseline requirements for
the design of buildings, landscapes, and mechasyséms that minimizes the volume of water
required to operate HVAC systems, plumbing systemsimon building special process
systems, cleaning systems and irrigation systems.”

Once completed, the ASHRAE standard may be antaféespecification tool for Colorado
water providers.

Water Savings and Other Benefits
How to determine savings

Residential

The EPA estimates that the indoor use in a WateeSeaw home will be 101.6 gallons per
household per day per home versus 128.1 gallondgyefor a standard new home. This
represents a 20.7% savings in indoor use. Annitalyestimated that each WaterSense new
home will save 9,672 gallons (indoors). Table 4sh@ws a side-by-side comparison of
WaterSense water use and conventional new homemest.

Non-Residential

Non-residential savings depend upon the type dflimgi and the equipment installed. Specific
water savings must be estimated on a site by ag#s pbut it is not unreasonable to expect
reductions of 20% or better can be achieved innesidential buildings through efficiency
regulations.
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Table 4-17: Estimated water savings from EPA Water&nse New Home Specification ((EPA WaterSense Progna2009

WaterSense Single-Family New Home Specification Spprting Statement)

Indoor Feature Standard Home | Standard Use | WaterSense Expected Water Expected Water
Water Use (gal/house/day) Criteria Sense Use Savings
(gal/house/day) (gal/house/day)
Toilet 1.6 gpf 21.0 1.28 gpf 16.8 4.2 (20%)
Bathroom faucet 2.2 gpm 29.1 1.5 gpm 27.6 1.5 (4.8%)
Shower 2.5 gpm 25.4 2.5 gpm 25.4 0 (0%)
Hot water delivery ~10 gpd waste Assumes 20% 8.0 2.0 (20%)
water savings
for improved
design
Dishwasher 8.6 gallons per 2.7 5.8 gallons per 1.8 0.9 (33%)
load load
Clothes washer 39.6 gallons per 39.9 22.0 gallons pe 22.0 17.9 (45%)
load load
Total Indoor 128.1 101.6 26.5 (20.7%

savings)
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Savings Assumptions and Caveats

The effectiveness of programs for new constructvdhdepend on several factors. If programs
consist of voluntary certifications (such as LEEDE number of new accounts with
conservation measures in place will be signifigasthaller than programs with mandatory
standards. Green building programs encompass feg than water conservation, and in a
points-based system, buildings may qualify as “gte@thout implementing water efficiency.

The WaterSense new home savings projections pegsanthis best practice do not include
outdoor use. Since the WaterSense new home saioifi includes an outdoor component,
additional water savings (beyond those shown hraeg) be achieved.

Other Benefits

In many cases, saving water has the added borsavioig energy. This is due to the fact that a
significant amount of energy use goes to heat wattre building and in some cases to pump
water from the source. A 2003 study found thatvmater use could be cut by 20% using high
efficiency fixtures (DeOreo 2003). Western Reseukdvocates released a Colorado-specific
white paper about the energy intensity of four Cadio citys’ water supplies and found that in
many cases water conservation results in energseceation as well (WRA 2009), making the
case that water conservation = energy conservation.

Costs

Utility Costs

Utility costs are limited and minimal. Utilitiesust only bear the costs of implementing the
regulations themselves. Differential costs assediavith installing efficiency fixtures and
equipment fall on builders and customers. The ebatlopting ordinances, codes, and rules
varies by agency.

Enforcement costs for any new rules can add tesc@gaterSense includes verification as part of
the program and this is included in the cost of &k&¢nse certification. If water conservation
standards are incorporated into the local buildinde, enforcement will be part of the building
department’s permit process.

Customer Costs

Customers and other stakeholders bear the costesf governing new construction. Builders
and buyers/occupants each face different costsavidgs potentials from rules for new
construction. The commercial sector sees an additdisconnect in costs for green building in
that building owners may bear the costs associaiidgreen building but tenants may reap the
rewards in the form of lowered utility bills.

Builders may face increased costs from construgnegn buildings, although these costs are
likely to decrease in the future. A study on thets associated with LEED certification found
that green building practices added 1.5% to 3%éosb-called soft costs (such as design and
certification) of building a commercial buildingo@plete costs, from design through
implementation were estimated to be 4% to 11% (MNwitlge Environmental Management
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Consultants, 2003). The EPA calculates additionats associated with WaterSense New Home
Specifications to range from $700 to $3,000. T@ble shows the breakdown of WaterSense
costs.

Table 4-18: Costs associated with EPA WaterSense Wélome Specification (EPA
WaterSense Program 2009 WaterSense Single-Family Wélome Specification Supporting

Statement)

WaterSense Criteria Incremental Cost
Estimate

Service pressure regulating valve $0 to $150

WaterSense labeled HETs $0 to $100

WaterSense labeled faucets and aerators $10

Efficient hot water delivery system $0 (core plund)i

Hot water recirculating system $2000

Hot water manifold $200

Energy Star qualified dishwashers $30

Energy Star qualified clothes washers $270

Turf and mulching $300

Third-party certification of home $50 to $400

Green building occupants will likely see savingsha form of reduced utility bills. The EPA
estimates that WaterSense homes save $100 penyedity costs over typical new homes and
$200 in utility costs over a typical older hom&he payback period ranges from 5.6 to 30.6
years depending upon factors such as water ratewater heating methods (gas vs. electricity).

Resources and Examples

Resources

The State of Colorado Department of Local Affal®)(A) is a good source of codes and plans
for Colorado communities. The DOLA website offerks to green building programs in the
state. Links and details on the Steamboat SpringsR@utt County green building program can
be found atwww.dola.colorado.gov/osg/modelcodes.htm#GreeniwgErogram

Additional information on WaterSense — includingprmation for utilities — can be found online
at the EPA websitevww.epa.gov/watersense/partners/promotional.html

Information on all things LEED can be found at & Green Building Council’s website:
www.usgbc.org/

Examples

Model Codes — DOLA, Steamboat Springs and Routt Qtgu

Colorado’s Department of Local Affairs has variongdel building codes, including a green
building program. The City of Steamboat SpringsyR€ounty and DOLA recently
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collaborated to develop a green building progranciwbOLA offers as a working model for
other communities. The program was developed teigeaguidance for green building and to
raise the bar on green standards. After adoptiidEl€nergy code, Energy Star was identified as
the minimum for the DOLA/Steamboat Green Buildirgdgtam because it represents a 15%
efficiency improvement.

The program applies to single family, duplex ana townhome construction. A green building
checklist is required when applying for a buildpgrmit. The building plans are reviewed
against the checklist. If the minimum point thrdshis met, the building permit will proceed
through the usual sign-off process. The checidistganized to follow the construction
process. It comprises 17 categories and a tot22 bfpossible points. The categories include
energy, recycling and reuse, electrical, landsegapind plumbing. Indoor water use is addressed
exclusively in the plumbing section, which has aremf 28 possible points (less than 10% of
the total possible). The only mandatory plumbin@see is insulating the hot water heater.
Measures for conserving water included in the pgogare shown in Table 4-19.

Table 4-19: Water conservation measures found in DIOA Model Green Building Program

Measure Means of Conservation

Efficient distribution of | Speeds the rate of hot water delivery, which redticee water runs.
hot water Also saves energy.

Install HET High Efficiency Toilets (<1.3 gpf) perin well and reduce water
consumption. Water and sewer costs will be loweh \WET

Install composting toilet | These use little or naeva

Install showerheads withl Low-flow showerheads reduce water use without clmegater

flow less than 2 gpm. pressure. Hot-water savings translate to energyngaby reducing
energy needed to heat larger volume of water.

Install graywater for Reduces water used for flushing toilets. Localtheaodes must be

toilet flushing considered.

Install real time water uselLeaks become readily apparent and can be quickdylfi
read out

DOLA has links to other green building programsha state. Links and details on the
Steamboat Springs and Routt County program caonurelfat:
www.dola.colorado.gov/osg/modelcodes.htm#Greenkhglérogram

Telluride — Required green building for new consttion, remodeling and additions

While most green building programs are voluntamljuride has established a green building
standard for all residential construction includimeyv construction, remodels and additions.
Requirements exist for both multi-family and sintdenily homes.

The Telluride green building program includes egexfjiciency, material use, indoor air
quality, and resource conservation (of which wetemly a part). Scoring is based on square
footage and is different for new construction tfarremodeling. For example, a newly
constructed 500 square foot residence must hap®ibs worth of conservation measures. A
3,501 square foot home must have 115 points wdntiormservation measures. A 2,000 square
foot remodel would need 30 points worth of conseovameasures. Table 4-20 lists the indoor
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water conservation measures included in the Tekuprogram. There are additional
conservation measures required for outdoor watesexvation.

Compliance is assured either by an inspection cctedwby the city, careful and appropriate
documentation, or by self certifying green buildmgasures. A minimum of 10 of points must
come from the conservation category. However,dategory includes waste reduction and land
use (site soil) in addition to water conservation.

Table 4-20: Indoor water conservation measures indlluride’s green building program

Conservation Measure Possible

points
Clothes washer is an ENERGY STAR® labeled product 2
Dual-flush toilets 3
Composting toilets 6
Bathroom faucets fitted with aerator restrictingulto 1.8 gpm 1
Kitchen faucet fitted with aerator restricting flaw 2.0 gpm 3
Installed irrigation system includes a soil moistor rain sensor, or other 4
irrigation efficiency device

Sterling Ranch — Conservation from the DevelopePsrspective

Developers have a major role to play in water cora®n and one example of a development
design with strong water planning is Sterling Rar&ferling Ranch is a 3,100 acre, multi-use
development located in Douglas County. Construdsasiated for 2010 or 2011, but already the
water conservation plan is in place. The developerling Ranch LLC, states that they are, “a
firm believer that new development must be planoatieet human needs while protecting
natural resources so that these needs can be tméénindefinite future,” (Headwaters Corp.
2009). Water planning includes several aspect$) as@ water supply plan (recycled water is a
major part of the water supply plan), water treattheater demand planning, and conservation.

The indoor water use target is 0.14 acre-foot par per unit which is 42 gpcd. Sterling
Ranch’s conservation plan includes both indoor@mdoor conservation. For indoor
conservation, Sterling Ranch will require high @f#ncy model toilets, washing machines,
dishwashers, kitchen and bath faucets and showsdsh&he requirements will be enforced
through covenants and water budgets (Headwaters 2009). The water budget component is
particularly important since each budget represantater efficiency performance standard that
must be met by each individual end user. The deeelwill assist the water agency with
developing water budgets using yard footprintstlfatg Ranch District, a special district formed
for the development, in cooperation with the watgoplier will undertake a study of water rate
structures.
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BEST PRACTICE 12: High-Efficiency Fixture and Appliance
Replacement for Residential and Non-Residential Sectors

* Programmatic, regulatory, and customer supportrestice (utility perspective)

» Customer side best practice - implemented by watstomers with support from water
utilities

» Customer participation — action by customers rexglfor successful implementation

Overview

The goal of this best practice is to increase tis&llation rate of water efficient fixtures and
appliances and to remove inefficient and wastedwicks from the service area in favor of
efficient products. Various means are used to spstomers into replacing products. In some
programs, customers are simply given hardwareishabre water efficient. Faucet and
showerhead replacement programs often adopt tttis.t®ebates and vouchers are also
important tools for coaxing customers to replacéaas with more water efficient models. For
the commercial sector more generalized incentivag Ine appropriate as fixtures and equipment
vary from site to site.

A “retrofit on reconnect” ordinance may be the mefééctive and least-cost implementation
method for accelerating installation of efficiext@ires and appliances. There are a variety of
ways this type of ordinance can be written and @np@nted, but the general concept is that when
a property is sold or changes hands, the new ovamerscupants must sign up for water service
— i.e. reconnect to the system. As a conditioprofiiding water service to the property, the
water provider can require that designated fixtamed appliances be upgraded to meet current
plumbing code and efficiency standards.

Programs relying on rebates or vouchers must direfssess the economic trade offs in order to
maximize benefits. Incentives are best targetedisbomers with high demand who would be
unlikely to take action in absence of an incentiliecentive programs must also guard against
customers who would purchase new fixtures or appéa regardless of the financial incentives
(i.e. free riders).

Water utilities should maintain lists of equipmefgible for incentive programs. These lists
might include hundreds of makes and models. Onetwatreamline this process is to rely on
the EPA’s WaterSense labeled products. These ptoduoe intended to use at least 20% less
water than conventional devices.

Why a Best Practice?

Indoor water use in Colorado presents a signifioagoing opportunity for water savings. High
efficiency fixtures and appliances result in loegat demand reductions. Replacement and
incentive programs speed the adoption of highiefiicy devices.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
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(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, ugiitmust consider incentives to implement water
conservation techniques, including rebates to costs [CRS 37-60-126 (4)(a)(1 and X)].

Applicability
This best practice is a reasonable option for watiéties with available storage and/or

groundwater resources. Utilities that rely on difémw~ water rights and have limited storage
would be better advised to focus on consumptiveredections.

The age of homes and commercial facilities in &iserarea should be taken into consideration.
Older buildings tend to have older fixtures andeolffixtures tend to be less water efficient.
Utilities with significant numbers of older homdxe{ore 1994) might find properly targeted
incentive programs particularly useful in curbireptand.

Implementation

Fixture or appliance replacement and incentive ianog should have the following components
(Vickers 2001):

» Targeting customers with high-water using fixtures.

* Program economic and financial planning includiatiisg reasonable rebate rates.
» Marketing and outreach campaigns reaching targiieace.

» Installation guidance or assistance.

» Purchasing information such as toilets that qudbfyreplacement rebates.

* Rebate application forms.

* A convenient, efficient inspection procedure.

» Payment processing.

* Program monitoring and reporting.

* Relationships with retailers and plumbers.

While many of these components are self explanasayeral deserve further expansion.

Targeting
As with most best practices, targeting incentivethe right customers is essential for success.

Retrofits have the greatest impact when exchanigefjcient fixtures and appliances with
modern water efficient devices.

As plumbing codes evolve, new fixtures are mandeddze more efficient than older devices.
For targeting, it is often assumed that older bogd will have older inefficient fixtures and
appliances. The age of a building can be detemirfireen tax assessor records or possibly from
the account start date in a utility billing systeiihis provides water utilities a parameter for
targeting program participants. Homes or facsitoilt after 1994 will likely have toilets,
faucets, and showerheads that comply with the EF¥®Rct, which stipulates 1.6 gallons-per-
flush toilets, and sets flow limits on faucets ahdwerheads.
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Incentive program costs also highlight the needdageting. Targeting helps a utility maximize
water savings and benefits.

The City of Greeley used their customer billingatetse and their geographical information
system (GIS) to target regions of the city thatmigenefit from participation in a toilet retrofit
program. Using the historic billing data, the age annual indoor use was calculated for each
property and daily per capita use was estimatetjusierage household size data from the US
Census. Then the GIS was used to map regioneohg®, above average, and below average
water use as shown in Figure 4-18. Areas with alawerage indoor use are shown in red.
These areas represent the best opportunitiesdooirconservation including toilet retrofits.
This is the type of targeting effort that can siigiaintly improve results from a water
conservation program focused on indoor use redugtio
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Economic and Financial Planning

Evaluating costs and benefits is a key componeatdating cost-effective incentive programs.
The value of an incentive must be high enough tovate the customer to replace a fixture or
appliance, but given a finite program budget, tieeentive value should be minimized to allow
greater participation and to ensure cost-effectaxgngs.

Some customers are willing to replace devices witlam incentive but they apply for a utility
incentive anyway. These customers tap funds thatdwvatherwise go to customers who require
a financial incentive to improve water efficiency.

Determining the proper incentive level is an impattconsideration in program design. As a
basic rule of thumb, incentive values should beedam the value of the anticipated water
savings to be achieved by the retrofit. Utiliti@aise the avoided cost of new water supply to
help set incentive values. Because of the natapdacement of fixture and appliances, incentive
programs only offer accelerated water savingswhlatikely be achieved without incentive at
some future date. This reduces the cost-effeatis®i0f incentive programs.

Desired replacement rate may also be a factortimgeralues for incentives. For a more
aggressive replacement program, rebates may Ipatket high to drive customers to replace
devices before the end of their useful life.

The California Urban Water Conservation Council eeensive resources on a wide array of
water conservation measures, including incentiog@ms. In addition, theBMP Costs &
Savings Studwyhich is out of print but can be found online iea@tonic form, has several
extended discussions of cost-benefit analysisnfoentive programs. One place to start is
Www.cuwcc.org/resource-center/technical-resoureegftools.aspx

Retrofit on Reconnect Ordinance

For utilities, a “retrofit on reconnect” ordinang®y be the most effective and least-cost
implementation method for accelerating installawdrfficient fixtures and appliances.
However, customers will bear the brunt of costerérare a variety of ways this type of
ordinance can be written and implemented, but 8mel concept is that when a property is
sold or changes hands, the new owners or occupargssign up for water service — i.e.
reconnect to the system. As a condition of prangdvater service to the property, the water
provider can require that designated fixtures guliances be upgraded to meet current
plumbing code and efficiency standards.

The new account holder would then be given a fes@dunt of time (several weeks to a month)
to complete the necessary fixture and applianceages. Once completed an inspection should
occur to verify that all requirements have been. nffdétose who fail to comply with the

ordinance in a timely manner could be fined angéralized. The water provider may also
choose to offer financial incentives to assist@ongrs in making the required upgrades, thus
“softening” the financial impact of the regulations
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The State of California recently passed a retmfiteconnect ordinance that was described by
the Alliance for Water Efficiency as follows:

If you buy a home, condo, or commercial propertZatifornia in the coming years
water efficient toilets and urinals will be partibie deal — like it or not. Under new
legislation passed in October 2009 and signed liaoby Governor Arnold
Schwarzenegger toilets and urinals across the statst be meet efficiency standards as
a condition of receiving a certificate of occupancy

According to California’s legislative bill-trackingiebsite, “The bill would require, on
and after January 1, 2017, that a seller or tramgfeof single-family residential real
property, multi-family residential real propertyr oommercial real property disclose to
a purchaser or transferee, in writing, specifiedu@ements for replacing plumbing
fixtures, and whether the real property includescampliant plumbing.”

“The bill would permit an owner or the owner's agém enter rental property for the
purpose of installing, repairing, testing, and maining water-conserving plumbing
fixtures, as specified,” according to posted infatran, “and would require, on and after
January 1, 2019, that the water-conserving plumbixigires prescribed by the bill
operate at the manufacturer's rated water consuompdit the time that a tenant takes
possession, as specified.”

This bill represents a tremendous leap forwardlumgbing retrofit policy in the United
States. If other states adopt similar legislatiadpption of efficient plumbing fixtures
could occur even more rapidly than anticipated.

(Alliance for Water Efficiency fromwww.allianceforwaterefficiency.org/water-
efficiency-watch-oct-nov-2009.a9px

A copy of the California retrofit on resale ordimans provided in Appendix B.

Recommended Domestic Fixture Replacement Specifications

The following fixture and appliance minimum specdfiions are recommended for utility
incentive programs. Requiring WaterSense labal@ipenent wherever possible eases
specification requirements and helps ensure watgngs and performance.

» Toilets -- Residential- Replacing a 3.5 gpf toilet with a WaterSenselath toilet can
save 40,000 gal/household annually (EPA 2010).
o Recommended replacemewaterSense labeled high efficiency toilets rated
1.28 gpf.

* Toilets -- Commercial- WaterSense labeled tank-type toilets and flusttentoilets are
available for specification.
0 Recommended replacement for Flushometer-style tsil&vaterSense labeled
fixtures rated at 1.28 gpf or less. Bowls mushiz¢ched to valves.
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0o Recommended replacement for tank toileWaterSense labeled high efficiency
toilets rated at 1.28 gpf.

o Recommended replacement for pressure assist toiltaterSense labeled 1.0
gpf pressure assist toilets.

» Urinals — Commercial— WaterSense labeled urinals are available faripation.
Replacing a 1.5 gpf urinal with a WaterSense urtiaal save an estimate 4,600 gallons
annually (EPA 2010).

0 Recommended replacementWaterSense labeled urinals that use 0.5 gpf er les

» Clothes washers — Residential and Light Commerci&ligh efficiency clothes washers
can cut water use in half (or better) and reduegnuse by 30%.
o Recommended replacemeriinergySTAR rated, Consortium for Energy
Efficiency Tier 3 washers with Water Factor < 4.0.

» Faucet aerators — Residential or Commercial WaterSense labeled aerators can reduce
flow by 30% or more. Aerators are inexpensive aitelnoachieve economical savings.
o0 Recommended replacement — kitchéh2 gpm aerators.
o Recommended replacement — bathroot5 gpm aerators are mandated by
federal code in commercial settings and are alpoogyiate for residential
applications. WaterSense labeled fixtures recond@en

» Showerheads — Residential or Commercial WaterSense labeled showerheads rated at
2.0 gpm. There are also showerheads with even [Bawrrates.
o Recommended Replaceme@0 gpm WaterSense labeled showerheads or better.

Water Savings and Other Benefits

Range of Likely Water Savings: Varies

The water savings achieved through domestic fixtepéacement are achieved by accelerating
the installation date over what would have “natyfalccurred at some later date. When
incorporating domestic fixture replacement into dachforecasts it is important not to double
count natural conservation savings.

Full retrofit of toilets, clothes washers, showextte, and faucets in single-family residences has
been shown to reduce indoor demand by approxima@ty to between 35 and 40 gpcd
(Aquacraft 2001, 2003, 2004). Additional indoovisgs may be possible in the future, but at
this time this level of demand appears to be aorestsde and achievable minimum.

The savings that can be achieved in the non-resadeector through the replacement of
domestic fixtures (as described above) and threpgiialized equipment (described in more
detail in Best Practice 14) are substantial, &g Wefinitively quantified because of the
variability inherent in non-residential demand. eMdaterSmart Guidebook — A Water Use
Efficiency Plan Review Guide for New Busineggede offers reasonable estimates of water
savings that can be achieved in a wide varietyoofresidential settings. This guidebook is
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available for free and can be downloaded as a P@# the Alliance for Water Efficiency:
www.allianceforwaterefficiency.org/WaterSmart_Guidek for Businesses.aspx

The Alliance for Water Conservation Tracking Talailable for free to members of AWE, can
also be used to estimate water savings from dooestiire replacement (AWE 2009).

How to Determine Savings

Savings can be estimated by tracking incentivebé&stire replacements and using published
estimates of per fixture water savings. Savingaikhbe assumed for the useful life of the
fixture, but if forecasts include savings from matueplacement, care must be taken to avoid
double counting. Savings can also be measureddhra pre- and post- comparison of water
use using utility billing data.

Penetration rate is an important parameter in asgpseplacement programs. It is best thought
of as the fraction of customers in a population beave a given device. Tracking penetration rate
helps utilities determine how many low-efficienagvites remain in their service population.

Savings Assumptions and Caveats

The water savings achieved through domestic fixteptacement are achieved (in many cases)
by accelerating the installation date over what dave “naturally” occurred at some later
date. When incorporating domestic fixture replaeetnto demand forecasts it is important not
to double count natural conservation savings.

The level of water savings that can be achievealidn fixture and appliance replacement
depends on the efficiency and utilization of the fattures as well as the new fixtures.
Replacing a 5 gpf toilet with a 1.28 HET offers msavings than replacing a 1.6 gpf toilet with
an HET.

Another caveat on water savings from fixture rephaent is making sure the replacement
actually happens. Simply providing a customer \athaerator or a food service pre-rinse spray
valve does not guarantee installation or watemggyvi If these savings are to be relied upon, it is
important to verify installation through an inspgentor through a direct installation process.
Large installation programs may choose to veritatlation on only a sample of customers.

Other Benefits

In the case of devices that use hot water, energyngs are an additional benefit of water
conservation. Showerheads, clothes washers, pge-sjpray valves, faucets, and dishwashers all
use hot water. Energy savings often make the remrinvestment for the conservation measure
more attractive. Customers billed for wastewateelzaon consumption of water will also see a
reduction in their wastewater bill.

Costs
Utility Costs

The face value of the incentive offered is only paet of costs related to a device replacement
program. Programs can have overhead costs that tgntp $100,000 for a large utility
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program. Processing costs add $7 to $35 per rebateucher. Requiring an inspection (a sound
idea) also increases costs. The high overhead nesetssitate large volumes of device
replacement over several years. Overhead andstaotis come from marketing materials,
setting up tracking systems and banking proceditéiance for Water Efficiency 2010).

Customer Costs

While incentives offset some customer costs, répdpiixtures and appliances can be expensive
and often limits participation from lower incomestomers. For residential toilets installed costs
range from $200 - $500. Commercial toilets andals typically cost an additional $100 - $200
per fixture. Clothes washers typically range fi$450 - $1000 installed. Showerheads range
from $15 - $100 per fixture installed. Faucet &msacan be purchased in bulk for $1 - $3 each
and installation can often be accomplished in aoctjon with other measures. Costs for non-
residential fixtures and equipment such as presragay valves, cooling tower upgrades, air-
cooled ice machines, and commercial clothes wasimetslishwashers are variable and must be
evaluated individually.

When considering the merits of a rebate or vouphagram, utilities may wish to consider the
potential cost for the customer of “floating” thetiee purchase price up front. This happens with
rebate programs but not voucher programs. Withteshbaustomers have to pay full price for the
device replacement, but the see a financial rdtom the rebate (often in the form of a credit
applicable to future water bills). Paying full primmay be particularly burdensome for low-
income customers. On the other hand, with vouchmyrams utilities pay the retailer an amount
for every voucher collected from customers as plstles. This forces retailers to float some of
the costs of the replacement devices (AllianceNater Efficiency 2010).

Resources and Examples

Resources

The American Water Works Association has consesmatase studies, including rebate
programs. These can be found at:
www.awwa.org/waterwiser/education/casestudies.dfim@Eogin=N

AWWA also has links to rebate programs from différeater utilities around the country.
These may provide useful examples. And they cdolosd at:
www.awwa.org/WaterWiser/links/index.cfm?LinkCateg@=34&navitemNumber=3369&sho

wLogin=N.

Energy savings can come from water savings if taeenused is heated. As a result, some
energy efficiency programs overlap with water conagon programs. The Data base of State
Incentives for Renewables and Energy Efficiencygles comprehensive lists of energy
rebates, some of which may also apply to waterexingy devices. DSIRE’s Colorado-specific
page can be found at:
www.dsireusa.org/incentives/index.cfm?re=1&ee=1&p&st=0&srp=1&state=CO

Keeping lists of water efficiency fixtures and apptes up to date can be daunting. However,
the EPA’s WaterSense program lists different figtuthat qualify for the WaterSense label.
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Products bearing the WaterSense label have pdsisegarty testing that shows water use that
is 20% less than conventional fixtures. Infovatiw.epa.gov/WaterSense/products/index.html

TheHandbook of Water Use and Conservat{f@01 Amy Vickers) provides a great deal of
information on water conservation measures inclgidixture replacement and retrofit.

The California Urban Water Conservation Council egiensive resources on a wide array of
water conservation measures, including rebate progrIn addition, theBMP Costs & Savings
Studywhich is out of print but can be found online ie@tonic form, has several extended
discussions of cost benefit analyses of rebateranegt One place to start is
WWW.cuwcc.org/resource-center/technical-resoureeg/tools.aspx

Examples

Denver Water

Denver Water offers rebates on a number of watangdixtures and appliances. These rebates
are available to Denver Water customers as wellasomers of Denver Water’s distributors.
Rebate programs are tailored to customer typerésidential rebate program offers rebates for
various household fixtures, provided that the figgiare on Denver Water’s lists of qualifying
models and that the receipt and application arengtdal within 90 days of the purchase.
Likewise the commercial rebate program rebates elndyble fixtures purchased within the
calendar year.

Residential rebates, as of 2010, include:

* Clothes washers ($150 rebate)

* High-efficiency toilets ($125 rebate)
Only listed toilets that use 1.28 gallons per floshess are eligible; low-flow toilets (1.6
gallons per flush) do not qualify for rebate.

*» Wireless rain sensors ($50 rebate) and rain se(®2bsrebate)

* Rotary nozzles ($5 rebate, minimum purchase is) four

» Weather-based smart controllers (25% of purchase)pr

Commercial rebates for domestic fixtures, 2010lLidhe:
» Commercial High-Efficiency Toilet Rebate ($125)
 Flushometer Bowl and Valve Combination Rebate
0 $125 for 1.28 gallon per flush HET
0 $60 - $75 rebates for 1.6 gallon per flush valve bowl combinations.
« High-Efficiency Urinal Rebate ($50). Must flush ngi0.5 gallons or less.
* Urinal Half-Gallon per Flush Retrofit Rebate ($25)

More information can be found from Denver Watersbsite at:
www.denverwater.org/Conservation/Rebates/
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City of Westminster

The City of Westminster Water Department has ateepeogram for toilets. Rebates are $25 for
1.6 gallon per flush toilets and $100 for 1.3 galfer flush toilets. To identify qualifying toilets
Westminster directs potential applicants to the ERKaterSense website for lists of qualifying
toilets. Residential as well as non-residentialevatistomers can apply for the rebate, but they
must be the property owner, not renters. The rabassued as a credit on the water bill, but
customers who have common water account, suctoas tiving in condos, will be issued a
check. Customers can qualify for up to two rebatasdwelling unit. The old toilets are to be
disposed of in the customer’s trash. A screen capfithe rebate application form is shown in
Figure 4-19. Information on the program may benfbin the environment section of
Westminster’s website atiww.ci.westminster.co.us/345.htm

State of California Retrofit on Resale Ordinance
Full text of the ordinance is provided in Appenix
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Reservation / Application Number:

‘&\ WESTMINSTER

Suppert leenl besinasoas -
serpart leenl sorvlans

525 1.6 GALLON/FLUSH TOILET 5100 HET TOILET

Rebate Reservation Application

Mumber of toilet rebates requested:

Water Account #. (wher todlet is installed): Application Date:
Mame of Applicant: Social Security # irsquired for checks)
Address of Applicant: Unit Mumber:
Name of HOA or complex:
City: State: Zip:
Home Phone: Work Phone:
Address where toilet is installed, if different:
Taoilet Information
‘Where purchased: Toilet cost:
Make: Model: Date purchased:
How old is the toilet vou are replacing (in vears):
How many toilets are in your home or unit: How many of your toilets are newer than 1994
Building Infor mation Building age in vears:
Type of use (check one): [ ] 1 or 2 family home [ | Multi-Family unit [T Commercial unit

REBATE CONDITIONS:

| Eligible toilets must be purchased after Nov 1, 2000, The City of Westminster does not guarantee performance or
workmanship. Toilets replaced mua be clder than 1994, Rebates will not be issued for replacing newer toilets or
for new toilet installations. Use the age of your building as a guideline for the age of the toilet. HET toilets must
be approved WaterSense toilets on website listed on the other side of this application, or eall (303) 6382 188,

O Rebates will be izsued to the customer as a CREDIT to the water service account as noted above within 60 days
from the approval date. Rebates will be up to $25 for 1.6 gallon toilets, $100 for HE teilets. or the cost of the new

are exhausted. Old units must be disposed of or recyeled. They may not be reused.

properly installed at the address and that I own the unit where the new toilet{s) is installed.

tailet, whichever is less. Tax, labar or delivery charges ar not included. Customers are imited to a maximuom of 2
tailet rebates per unit. Rebates to customers with commeon water acoounts such as condominims, and townhomes
may beissued as a mhate check. Social Security mumbers must be provided to meeive any rebate check.

O To receive a rebate reservation, mail this application to the address below. Your application will be retumed with a
reservation mimber. Mext, purchase and install yourtoilst. Rebates may be applied for without a reservation but are
only available as funds permit. After the installation is complete, mail this form, along with your eriginal dated
receipt, and a copy of your most recent Westminster water bill to: City of Westminster, Rebate Program, 4800
West 92" Avenue, Westminster, Colorado, #0031, If you would like your receipt returned, please include a self2
addressed, stamped envelope. You must own the living unit where the new toilet is located. The propenty must
receive a water bill from the City of Westminster. Customers with common water accounts such as condominiums,
and townhemes should contact the property manager far a copy of the most recent Westminster water bill. The
applicant agrees to an on-site mgpection performed on business days, from 8:00 am until 5:00 pm. Rebates are
limited and available on a first come, first served basis. Program expires December 31, 20010 or when funds

L. the undersigned, have read the above and agree to all rebate conditions. I certify that the toilet listed above has been

Dhate

Signature of Applicant

Figure 4-19: Image of Westminster’s rebate applicabn form.
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BEST PRACTICE 13: Residential Water Surveys and Evaluations
Targeted at High Demand Customers

» Programmatic and customer support best practidéy(yperspective)

» Customer side best practice - Implemented for watstomers by water providers.

» Customer participation — Significant: customers noosnmunicate and meet with utility
representatives.

Overview

Water surveys and evaluations (frequently refetoesks “audits”) that identify water savings
opportunities and educate customers are a fundahrearhponent of residential (and non-
residential) water conservation programs. Althoafian offered to all customers, high volume
customers should be targeted first to maximize msdeings and minimize program expenses
(Vickers 2001).

Why a Best Practice?

Residential water use evaluations cover both indodroutdoor use and identify concrete
methods for reducing water use in a home. Wateeys often reveal leaks and unintended
water usage that some customers are simply noeasvaiWater surveys are also an excellent
way for water utilities to extend customer senbegond metering and billing and to help
customers save water and money.

Targeting is essential because program budgetsrated and not all households can achieve
measurable water savings. Once targeted, wateeygipresent utilities with the opportunity to
work with their highest use customers to achievammgful demand reductions.

State Planning Requirements

Colorado statute requires that all covered ent{tieger providers that deliver more than 2,000
acre-feet per year) file a water conservation plah the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is: “Mfsemination of information regarding
water use efficiency measures, including by pudtiocation, customer water use audits, and
water-saving demonstrations” [CRS 37-60-126 (4)) (a)

Applicability

This best practice applies to high demand residkeatistomers or customers that experience and
unexpected spike in usage. High demand custoraerbeidentified as the top quartile of water
users on an annual or seasonal basis. Spikesnargdkcan be identified by comparing
consumption against the previous billing period #relsame billing period from the previous
year. As a rule of thumb, identifying the top 1@5% of customers based on average winter
consumption (AWC) targets high indoor water usarng selecting 10-25% of customers based
on annual or summer demands targets high outda@r waers. Using three years of billing data,
rather than one year, and discounting drought yesrsmprove data used for targeting.

Water survey programs, with proper targeting, gitility staff a chance to educate high water
using customers and address leaks, excess irmgatnal overall efficiency improvements at
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selected residences. Water survey programs ar@a@sod response to customer complaints
about high water bills.

Implementation
The following steps are recommended when implemgrdiresidential water survey program.

Pick Low Hanging Fruit - Target Customers with High Water Use Patterns

Targeting water surveys to high demand customekeshe most of limited program resources
and improves water savings. Targeting is usuatpmplished by querying the utility billing
database, sorting all residential customers by a@rsfemand and selecting the top 10 to 25% of
water users. Spikes in demand can be identifiegugyying the utility database and comparing
consumption against the previous billing period #relsame billing period from the previous
year for a given customer. Using three years dihildata, rather than one year, and discounting
drought years can improve data used for targefings will likely identify the heavy irrigators
since outdoor use is usually the dominant compookdémand among large residential end
users. Sorting the utility billing database byrage winter consumption (i.e. average monthly
water use over the months of December, Januaryi-@buary when there is littler or no
outdoor use in Colorado) and selecting the toptdeavill likely identify customers with high
indoor water demands. Customers who are in {hgtartile for both indoaandtotal use are
probably the best candidates for a water survegediney may achieve significant savings both
indoors and outdoors. It should be noted thakethee often legitimate reasons for higher than
average water use at any given property includarge family size (resulting in high indoor
use), and large lot size (resulting in high outdase).

Invite Participants

Water surveys require willing participants. Utdg typically send an invitation offer to
participate to the targeted customers, or the custe may be contacted through another means
such as e-mail or telephone. The invitation showdehtion the fact that the customer was chosen
for the program based on an analysis of historiem@onsumption that placed them among the
highest users in the service area. Peer presasrbden found to be a tremendously powerful
motivator for conservation-minded behavior chan@Gestomers who learn that they are one of
the largest water users in the area may be sulsbambore motivated to participate in the

survey program and most importantly, to impleméetrecommendations from the survey.

Even if these methods are implemented some cussomikremain unwilling to participate.

Perform the Survey

A residential water survey typically takes betw&8rand 90 minutes to complete depending
upon the complexity of outdoor use at the sitee fdllowing steps from thelandbook of Water
Use and Conservatiotan assist utilities in implementing cost-effeetivesidential conservation
programs (Vickers 2001):

1. Explain purpose of evaluation.

2. Determine water use.

3. Test for and possibly repair leaks (Provided tlad is simple. Otherwise, customers
are responsible for repairs).

Provide retrofit devices.

Evaluate lawn and irrigation characteristics arambnemend design modifications.
Customize home irrigation schedule, if needed.

o gk
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7. Evaluate other outdoor water us@3etailed information on landscape efficiency is
provided in Best Practices 7, 8, 9, and 10 in tjugle book.).

8. ldentify all water conservation opportunities.

9. Evaluate water efficiency measures.

10. Educate customers.

1. Explain purpose of evaluation

Start with the basics: talk to the customer abbetsurvey process. The purpose of the survey is
to find potential water savings. Some water savingy come from hardware changes and some
savings may come from changing behaviors such as caveful lawn watering and repairing
leaks.

Education can also help customers become proaatioet their water use. The California Urban
Water Conservation Council and the EPA have creatgdbsite that shows water use in a
typical home. This website shows homeowners diffeweater-using appliances and makes
recommendations for water conservation. The H2mgdssite can be found at
www.h2ouse.org/tour/index.cfm

Provide information on other conservation progréonavhich the customer may be eligible.
These may include retrofit rebates from other agsmguch as the case of clothes washers that
save energy as well as water.

2. Determine water use

Do some homework before the evaluation: look dityibills and prepare a water budget for the
site based on reasonable, efficient use (2,000005gallons per month or 65 — 165 gallons per
household per day for a residential indogfor outdoor budget calculation methods see Best
Practice 7: Landscape Water Budgets in this guidiehd his information may be readily
available from targeting efforts, but if not, tiy @btain bills. Billing statements can give a
longer-term picture of water use and a cleareresehpotential conservation.

Once on site, test fixtures for low water use. Flmags can be used to measure faucet and
showerhead flow rates. Note the age of toileth@nhtome (date stamps are usually located in
toilet tanks and are occasionally stamped intddhé& lid).

3. Test for and repair leaks
Visual inspection will help locate many leaks. Rlesits are often aware of leaks, so ask.

Leaks can be a major consumption of water. Medgakes whenever possible. Calculate the
amount of water a given leak uses per day, perimamntd per year. Compare that to over-all
water use. Share this information with the custoraducation is important as customers are the
first responders to leaks which can appear at iamg. t

Toilet leaks are probably the biggest cause ofondeater waste. A leaky toilet can waste up to
500 gallons per day. Typically toilet leaks araszd by flappers that do not seal properly.
Toilet leaks can be detected by placing dye (igyeatablet or drop or two of food coloring) in
the tank. If dye is visible in the bowl within 15mtes (usually less), there is a flapper leak. To
fix this leak, the flapper must be either repositid (usually a temporary fix) or replaced with a
flapper that fits properly and maintains the flughintegrity of the toilet. Flapper information

38 Assumes approximately 3 people per household.
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for many brands and models of toilet can be foungvaw.toiletflapper.org/index.aspxXConsider
carrying an adjustable flapper as part of the coagi®n evaluation tool kit. Many people are
not aware that toilet flappers must be replacedyefine years or so.

4. Provide retrofit devices

Small changes can make a big difference in waterTisis is particularly true for flow-
restricting devices, some of which are relativelgxpensive. Items to distribute as part of a
water conservation survey program may include:

» Information and educational materials

* Low flow showerheads (2 gpm flow rating or lower)

» Faucet aerators for lavatory (0.5 — 1.0 gpm) androbflow aerators for kitchen faucets
(2.2 gpm).

* Automatic hose shutoff nozzle

» Dual flush retrofit device

* Replacement flapper for toilet

* Tolilet leak test kit

5. Evaluate landscape and irrigation characteristis and recommend design modifications

In Colorado, urban landscape irrigation account&@percent or more of the total annual water
demand for a utility and about 60% of a typicahtrcange residence’s water use (Mayer 1999).
Detailed information on landscape efficiency is prided in Best Practices 7, 8, 9, and 10 in
this guide book.Residential site surveyors should note:

» type(s) of landscaping materials,

* landscaped area (frequently determined in advahttee@udit and verified on site),
» health of landscape (brown spots, etc.), and

* microclimates

6. Customize irrigation schedule, if needed

Irrigation controllers can be adjusted, but the bagis should be on customer education so that
they can make their own adjustments in the futtirévhile most people understand that water
needs vary over the course of an irrigation seabey, often don't take the step of adjusting
irrigation timing in response to changing condisomhese adjustments can be done relatively
easily using a percent adjust feature found on mamstrollers. Talk with the resident about
strategies for remembering to make monthly chatmeésigation.

7. Evaluate other outdoor water uses

Other outdoor water use such as water featuress pad fountains will not be addressed by
landscape surveys. Check for leaks, automatic #sututo fill features. Evaporation from pools
can be reduced with the use of a pool cover.

8. ldentify all water conservation opportunities

Keep track of observations noted during the si&.\Keep in mind potential conservation
measures while in the field. Additional researclyina performed off site once the survey is
done.

39 This applies to customers with an automatic in-ground irrigation system.
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9. Evaluate water efficiency measures

For each water conservation measure identifiedjipecsome assessment of the financial value
of implementing the measure. Include one time ossteh as purchasing hardware), ongoing
costs and maintenance costs (such as ongoingseépairigation equipment). Balance these
against potential water use reductions and costgswv Include other possible customer-side
savings such as reduced wastewater fees and redneggly costs. Pair cost and benefit
information for each measure and then calculat@#yback time. These data should also be
shared with the customer.

10. Educate customers

Education is a fundamental goal of a water audigam. Some conservation measures rely on
changed habits rather than technological changdsh@meowners what the audit survey found.
Detail potential water savings for each item digred in the evaluation process. A checklist of
remedies should also be included with the report.

For newer homes with more efficient fixtures, imped water use practices may offer the only
reasonable water savings. Denver Water providest aflgood conservation practices every
homeowner should embrace (fromvw.denverwater.org/Conservation/TipsTools/Indpor/

Bathroom

* Flush toilets only when necessary, and never usiedt as a wastebasket.

* Spend five minutes or less in the shower. Showsedess water than baths.

* Fix all leaky toilets, faucets and pipes.

* Install a low-flow showerhead.

» Replace an old toilet with a high-efficiency tojlathich can pay for itself over time
in water savings.

* Insulate your water heater and water pipes. Doingii save energy and also will
cut down on the amount of water that goes dowrdthan while waiting for hot water
to flow.

» Catch water in a bucket or watering can while waitior hot or cold water to run.
Use the water on plants or use it to flush a toilet

» Turn off the water while shaving, brushing yourtkeand lathering in the shower.

» Shave with a small amount of water in the sinkaadtof running water.

* Replace or install a low-flow aerator on your batim faucet.

Kitchen and Laundry

* Wash only full loads in the washing machine andhdesher. Try to wash two fewer
loads per week.

* Wash vegetables and fruits in a bowl or basin uairggetable brush instead of
letting water run. Use the extra water on plants.

» Soak dishes that need to be pre-rinsed insteathoing them under water.

» Scrape dishes instead of rinsing them off befoténmthem in the dishwasher.

« Chill drinking water in the refrigerator insteadrahning the faucet until the water is
cold.

» Defrost food in the refrigerator, not in a pan @fter on the counter or in the sink.

* Run garbage disposals only when necessary. Corfgmibtvaste instead.

* Replace your inefficient clothes washer with a hafficiency model.

* Replace or install a low-flow aerator on your kegohfaucet.
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Water Savings and Other Benefits

Range of Likely Water Savings: Varies

Visiting residences does not immediately equatedter savings. In fact, minimal —if any —
water savings will result from visiting homes wherater use is already efficient. However,
with proper targeting to high demand customersinggvfrom site surveys can be significant.
Eliminating inefficient water uses should be aldledduce annual consumption by 10 — 20%
after implementing the recommendatiais carefully conducted site audit.

How to Determine Savings

For each recommended residential conservation measavings should be calculated as part of
cost analysis. These savings should be extrapdlatide life of the measure (e.g. 30 years for a
toilet retrofit, 14 years for a clothes washeryg@rs for showerheads and faucet aerators).
Savings can be measured in aggregate by compagfogeband after water bills.

Savings Assumptions and Caveats

Savings are only realized if the auditor makes @ay€hanges at the home or if the residents
take action. The impacts of this best practicedesdly rely on customer education and the
ability of education by itself to affect behavidramge is uncertain. Additionally, some savings
measures such as leakage repair may have sheftdifigy a few months or years.

Goals and Benchmarks

Utility goals for residential site surveys shoubolve around contacting and visiting a certain
number of customers from the top 25% of water uisetise system. The number of customers
contacted will by necessity be based upon the aviailbudget for the program. Ideadly
customers in the top 10 or 25% of water users shioellcontacted and invited to participate in a
site survey program over a number of years, budtisad budgetary limitations will ultimately
dictate program size and scope.

Other Benefits

While saving water may be one boon of the residéstirvey, secondary benefits may not be as
apparent. Customers may not realize that sewageriag decrease, and if heated water is
leaking, their energy bills may also see improveimeimding and stopping leaks may also
prevent structural or landscape damage.

Costs

Utility Costs

Utility costs vary depending on the level of siteve@y conducted. A short, quick residential site
survey may cost $50 - $100 per site to implemédre involved residential surveys, which
include landscape analysis, cost between $150 5@  conduct depending upon site
specifics. Costs from small hardware fixes inclugtethe visit (such as faucet aerators,
showerheads, or toilet retrofit devices) can insegthe per household cost by $5 - $50. Utilities
may wish to charge customers for a site surveyl@asome electric utilities), but this will likely
reduce participation.
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Customer Costs

Customers may see significant costs from pursweegmmended conservation measures such as
toilet or clothes washer replacement. Howevesubstantial savings are realized, customers
may also see reasonable payback from water anéwatsr savings. Additionally, utility
sponsored rebate programs can offset some custmsi.

Resources and Examples

Resources

Education can also help customers become proaatioet their water use. The Field Museum in
Chicago has developed an excellent residentialrwste calculator:
http://watercalculator.fieldmuseum.org/watercaltoia

Similarly, the California Urban Water Conservati©auncil and the EPA have created a website
that shows different water-using appliances andasa&commendations for water conservation.
This site also has a good water budget calculakbe H2ouse website can be found at

www.h2ouse.org/tour/index.cfm

Repairing toilet leaks presents an opportunitysignificant water savings. Finding the right
flapper to fit a specific toilet is essential. peer information for many brands and models of
toilet can be found atww.toiletflapper.org/index.aspx

Examples
Survey Kit

Advanced preparation can help ensure that siteegars have the right tools and equipment for
field visits. Keeping a conservation kit readygtmcan reduce the tendency to reinvent the wheel
each time an evaluation is requested. Suggestedrients are shown in Table 4-21.

Table 4-21: Site survey field kit items

» Site survey form (see below for template)

» Tape measure for measuring tubs and taf

nks

» Measuring cups of several sizes and
stopwatch for measuring leaks.

 Low-flow aerators in several styles (if
agency has budget for hardware)

* Clipboard and extra pencil (pencils don’t
run like ink might)

* Flow bags for measuring flow rates from
showers and faucets.

 Low-flow shower heads (if agency has
budget for hardware)

* Wheel for marking off larger distance suc
as pool dimensions

* Information (e.g. brochures) on water
conservation practices

* Information (e.g. brochures) on fixture an
appliance rebates

* Hand sanitizer

» Rubber gloves and shoe covers
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INDOOR RESIDENTIAL AUDIT FORM

Customer Name

Service Address

Date of Audit Time of Audit

Annual metered use (gal) Year

Avg. Monthly Winter Consumption (g&f)

Estimated Annual Indoor Use (gdl)

Estimated Annual Outdoor Use (d4l)

1. Total number of full-time residents
Children (0-12 yrs)
Teens (13-19 yrs)
Adults (20+)

2. Number of part-time residents

3. Is there typically someone at home during the day?

4. If so, how many?

5. Year house built

6. Remodel: Yed? Room(s)

7. Number of:
Full baths 3/4 baths 2 bdths

SURVEY QUESTIONS
8. How often do people in the home take battiisstead of or in addition to showef$)
Is there bathing of young children? Sizeathlfi.e. sink, partial tub fill, other)

9. Is there car washing at home? Frequency

“0 Calculated using average use for December, JammarfFebruary billing data

“1 = Avg. monthly indoor consumption x 12

“2 = Total annual use — Estimated annual indoor use

3 Date of remodel can be compared against billirtg fzxr any notable changes in water use
*4 Note if it is standard size tub or Jacuzzi — geidea of whether or not they fill the tub
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10. Expected # of sidewalk/driveway washes per month

KITCHEN INFO

11.Dishwasher age Energy Star

12.How often is dishwasher used? How mucH heshing of dishes, pots and pans?
13.Kitchen faucet flow rate Aerat@Y?N/DK) Leak

14.Garbage disposal

15. Other water-using kitchen fixtures or appliances

UTILITY/OTHER

16. Clothes washer make Model Yieknown) Energy Star
17. Utility sink(s)? Leak

18.Home water treatmen{¥/N/DK) Regenerating?

19.0n-demand hot wate(¥/N/DK) Make/model

(Recirculating hot water system)
Serving which fixtures?

25.Hot tub(not in bathroonr? Length Width Avg. Depth
Fill method Fill timing

26. Swimming pool? Length Width Avg. Depth
Fill method: auto manual frequency

22.0Other water using fixtures or items of note:

178



BATHROOM INFORMATION:

Location

23 (master, guest, kids)

24| Size (full, %, 2

Toilet model

25| (std, ULF, HET)

26| Tank siz&

27| Year of manufacture

Problems (sticking
28| handle, sticking flapper,
poor flushing, etc.)

29| Leaks (result of dye test)

30| Fill line (high or low)

31| Bath?

Size of tub

32 (length, width, depth)

33| Jacuzzi (jetted)

Shower?

34 (Flow rate gpm)

Type of showerhead
35| (Multiple heads, hand
held, rain dome, other)

Leak (shower head or tub

36 diverter)

Sink?

37 (Flow rate gpm)

38| Aerator?

39| Leak?

40| Other?

> The toilet volume can be estimated using the &ré for toilets that are not marked as ULF or HE
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BEST PRACTICE 14: Specialized Non-Residential Surveys, Audits,
and Equipment Efficiency Improvements

* Programmatic and customer support best practideyyerspective)

» Customer side best practice - Implemented by watstomers with support from water
utilities.

» Customer participation — Action by customers reegifor successful implementation.

Overview

Specialized non-residential surveys and equipmiictency improvements are a series of

indoor water conservation practices that reducemggmands among customers who are largely
in the commercial, institutional and industrial (Jector. This best practice description
specificallyexcludedoilets, showers, and faucets (i.e. fixtures foimresidential and non-
residential accounts) which are addressed in theedtc fixture best practice, however part of
the survey process involves identifying all dome8ktures that should be upgraded to improve
efficiency.

Non-residential accounts are made up of customeisei commercial, industrial and institutional
sector by and large. In many utilities, non-restidgmemand accounts for 20% to 40% of total
annual water use (Vickers 2001).

The end uses of water, in non-residential accoanésmore diverse and complex than for
residential customers. Non-residential water uasrdheterogeneous and each business or
institution may have unique and differing water pa#terns. Seasonal and time of day
variations in water use may be more pronounceddorresidential customers.

Non-residential customers include: schools, supdtets, car washes, office buildings,
restaurants, hotels, prisons, hospitals, airpansjsement parks, manufacturing plants, churches,
universities, recreation centers, and many othgedyof facilities and businesses. The end uses
of water within the non-residential sector are iggrde as the sector itself and includes:

irrigation, toilets, faucets, showers, evaporatiweling, dishwashing, ice machines, swimming
pool refilling and backwash, decorative fountaiwater cooled equipment, autoclaves, dialysis
machines, car washes, pavement washing, and tigoés on and on.

Targeting specific sectors and end uses, suchpécieg water-cooled ice machines in
restaurants, may result in significant water sawibgt utilities with limited conservation

resources may find it difficult to implement a bdoarray of non-residential programs.
Establishing useful customer categories withinutilgy billing database (as described in the

best practicelMetering, Conservation-oriented Rates And Tap FEastomer Categorization
Within Billing Systemallows an agency to determine which type of nesielential customers

use the most water in summer or winter and provédesund basis for establishing a manageable
and cost-effective non-residential demand managepregram. Sometimes implementing
conservation measures at a small number of highaddmon-residential sites can impact overall
water use measurably.
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Why a Best Practice?

Non-residential customers account for a signifigaortion of overall municipal water demand
and is estimated between 20 and 40% on averagkdgiéi001). Comprehensive water
conservation programs must look beyond the redsmlesgctor and tackle the often more
complex challenge of reducing non-residential dessahrough new technology and improved
processes. Conducting a detailed site surveydadd) is an essential first step in the process.
Potential water savings for non-residential wasara range from 15% to 50% and have gone
largely unrealized (Dziegielewski 2000).

State Planning Requirements

Colorado statute requires that all covered ent{iseger providers that deliver more than 2,000
acre-feet per year) file a water conservation glh the Colorado Water Conservation Board
(CWCB). Entities that do not have an approved plafile are not eligible to receive grant
funding from the State. Under this statute, onthefwater saving measures and programs that
must be considered in a conservation plan is, “Walficient industrial and commercial water-
using processes.” [CRS 37-60-126 (4)(a)(11)].

Applicability

This best practice applies to the non-residendielas including all commercial, institutional and
industrial water users. Existing and new faciliédige are candidates for conservation measures.
Although this best practice applies all non-resi@dgmccounts, high water users should be a
priority for conservation assessment and action.

Implementation

The following steps can assist utilities and watgzrs in implementing cost-effective, non-
residential conservation programs:

1) Classify non-residential customers using North Anger Industry Classification System
(NAICS) codes (see Best PracticeMatering, Conservation-oriented Rates and Tap
Fees, Customer Categorization within Billing Systentetails)

2) Target customers with high water use patterns foggam implementation.

3) Conduct site survey to assess conservation patentia

4) Implement cost-effective measures.

5) Follow-up to ensure savings are achieved.

Classify Non-Residential Customers

Targeting water conservation initiatives at theteogers who have the greatest potential to save
(i.e. to the highest users in their class) makaseseBut utilities often have precious little
information about their customers, particularlythe diverse CII category. The first step is for
the utility to understand who their non-residentiastomers are and how they use water.
Collecting and maintaining basic classificatioromhation on each customer served by a utility
using the established North American Industry Glession System (NAICS, formerly SIC)
greatly enables targeting efforts and conservatrogram design. Coupling an understanding of
who customers are (NAICS classification) with meadwconsumption (metered billing)

provides powerful tools for water utilities seekitogimprove efficiency.
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Target Customers with High Water Use Patterns

Targeting is critical. Different non-residentiales present different conservation potential.
Managing the scope and actions of non-residentiadervation efforts helps maximize resources
and returns. Table 4-22 shows estimated water eisehinarks for selected non-residential
facilities which can be used for comparison purgpbet may or may not represent an efficient
level of usage for any given customer class.

Table 4-22: Selected non-residential facilities andorrespondingestimatedwvater use. Note
that water use data vary greatly and are often sitspecific (Vickers 2001).

- Gallons per capita Gallons per

Cll Facility per day (unless employee per day
otherwise noted)

Auto repair, service and parking 217
Amusement and recreation service 427
Camps 15-100
Dentist Offices 259
Hotels and other lodging 230
Hospitals (per bed) 300
Manufacturing 133
Mobile home (per hookup) 250
Museums, botanical, zoo, gardens 208
Non-depository institutions 156
Nursing homes 197
Public administration 106
Retail stores (per restroom) 400
Shopping center (per 1000 SF) 300
Social services 106

When targeting non-residential customers for watfciency program efforts, the following
guestions should be considered at the outset (CUREDO):

What sub-sectors and technologies should/can beted?

Are there partnering agencies to cost share or riekprogram more cost effective?
Can we identify non-residential customers by class?

Can similar customers be compared (i.e. all Chinmes&urants or all fast food
restaurants or all motels)?

Are normalizing factors available (i.e. number ofél rooms or numbers of meals
served)?

What are the elements should be included as parsié survey?

Can indoor and outdoor water uses be evaluatdteisdme survey?

Is additional expertise needed to perform the nmorelved surveys?

Should incentives be offered to promote impleméortadf survey recommendations?
Could/should a “pay-for-performance” contractorused for surveys or implementation?
Will upgrades be implemented and verified? Can actobe tagged for tracking
savings?
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» Will savings be determined from engineering estévair measured savings from field
studies?

Conduct Site Survey to Assess Conservation Potential

Once identified through a screening process, #stEahssessment of the customer’s
conservation potential should be assessed throsdk aurvey often referred to as a “water
audit”. A site survey assesses water use at the@sd provides an estimate of where water is
being used and how much could be conserved byadiegléxtures or equipment or by
implementing new processes or procedures. Thersiabasic steps to performing a non-
residential water use site survey (Vickers 2001):

Obtain support from the facility’'s owner/manager.
Conduct an on-site inventory of water use.
Calculate all water-related costs.

Identify and evaluate water-efficiency measures.
Evaluate payback periods using life-cycle costing.
Prepare an action plan.

ogkrwnE

An important goal of the site survey is to try apantify where and how much water is used at
the facility. Start by obtaining historic billingcords for at least one year prior and ideally for
two or more years to avoid a skewed picture dusessonal variations or business fluctuations.
The auditor should inventory all water uses atsitee and walk through the facility with the
facility manager or engineer to collect informatimm each water-using fixture, appliance, and
practice. Wherever possible flow measurementsldhmitaken or estimated. If a cooling
tower is present, water samples should be takdeteyrmine the conductivity level and
operational cycles of concentration. At the cosidn of the site visit, the auditor should
develop a water balance that identifies and quast{through measurements and engineering
estimates) all water uses at the facility.

Cost accounting for the site should include wat@stewater, energy (for pumping and water
heating), chemical treatment (for cooling toweas)d waste pretreatment (if applicable). Future
cost increases should also be considered whenessitye.

A number of resources provide excellent informatorconservation methods specific to non-
residential specialized equipment. One guide prexesptionally helpful: East Bay Municipal
Utility District’'s WaterSmart Guidebook — A Watest Efficiency Plan Review Guide for New
Businesses. This free guide details industry-$jgegater uses and conservation measures to
address those specific uses. Table 4-23 lista/giter use areas addressed by the guide.
Although the title indicates new construction, thester conservation measures can be applied
to existing facilities.
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Table 4-23:WaterSmart Guidebook — A Water Use Efficiency PIReview Guide for New
Businessesncludes efficiency recommendations for these wateising practices.

Alternate on-site water sources Photo and film gsstg

Food service operations Pools, spas, and fountains
Landscape water-use efficiency Process water

Laundries and dry-cleaning operations Thermodyngmucesses

Medical facilities and laboratories Vehicle wasles and truck wash)
Metering of individual units Water treatment

The WaterSmart Guidebook — A Water Use Efficiency Rawiew Guide for New Businesses
guide can be downloaded as a PDF for free fronitli@nce for Water Efficiency:
www.allianceforwaterefficiency.org/WaterSmart_Gudek for Businesses.aspx

The guide details different conservation actiommgeptial savings, cost-benefit analyses, and
makes recommendations where applicable. For exaingiee food service operations section,
the subsection about ice machines includes a géiseriof how water is used in ice machines. It
also includes a breakdown of which types of faesitaccount for purchases of the given
technology (hospitals are responsible for 39% litalmachine purchases). The guide compares
different water uses for similar technologies. El&e machines use 20 gallons per 100 pounds
of ice. Water cooled machines flush water to thveeseand use 72 to 240 gallons of water for
every 100 pounds of ice.

The WaterSmart Guidebook also discusses the fiabaspects of using different equipment
including capital costs, estimated life of equipt&rater and energy savings, net present value
and incremental cost (per acre-foot of water sat@®gfficient equipment. For example, the
Guidebook notes that air-cooled ice machines dostita$700 more than water-cooled machines.
The expected life of the air-cooled machine is seygars. An air-cooled machine will save
about 1,350 gallons (for every 700 pounds of iaelpced) over a water-cooled machine. Next,
the guide gives recommendations. In this caseguigee recommends prohibiting once-through
water-cooled machines. It also recommends usingRASEnergyStar approved machines.

Colorado WaterWise has developed excellent onkseurces for Cll water conservation at
http://ici.coloradowaterwise.org/The goal of this website is to provide readyesscto

information and tools that will make the water aanvation process, from assessment through
implementation more accessible to all water usé@tee site includes useful assessment toolkit to
determine potential water savings and a technaiogiit to assist in selecting equipment.

Implement Cost Effective Measures

It is not enough to simply document where wateirggs’zmay be achieved through a water audit.
Cost effective water efficiency measures shoulthigemented if savings are to be realized. In
some cases the customer will pay for the entird@mpntation. In other cases the utility may
cost-share or offer rebates or other financialntiges for implementation. Low or zero interest
loans for the purchase and installation of new ggeint are also an option to consider.

Efficiency upgrades can be performed “in housestaff or can be contracted out to
professionals. Large sites can consider performanantracting as an option. Under a typical
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performance contract a series of water efficierhsnees and technologies will be installed and
implemented by a designated contractor. Thendh&actor will receive regular payment based
on the achieved (or estimated) water (and eneayngs. This is a way for water customers to
avoid the capital outlay associated with efficiemoprovements, but it also means that cost
savings will not be realized until the performacoatractor has been paid.

Some agencies require that an implementation @atelieloped after a water audit has been
conducted to try and ensure that recommended o@tseT measures are put in place.

Note: itis a good rule of thumb to check all applicablealth, safety, environmental and other
regulations that may apply to adjustments in wataisuming activities and equipment at non-
residential sites.

Follow-up to ensure savings are achieved

If water savings are to be relied upon into thefeit they must be measured and verified. The
impact of implemented water efficiency measuresikhbe monitored and tracked for at least
one year after completion. This is usually accasigld by comparing historic water bills
against water bills from the period after efficigmeasures were put in place. Usually these
data must be adjusted for variations in climate amglother changes that have occurred at the
site (i.e. twice as many widgets were producedthényear after the efficiency improvements
were made). Employees should be informed aboutggsain the facility’'s water demand
pattern and encouraged to continue and expandegitig efforts.

Water Savings and Other Benefits

Range of Likely Water Savings: Varies

The range of savings will vary greatly and depemarely on the measures implemented at the
site. As part of the 2000 AWWA Commercial andtibagsional End Uses of Water study it was
estimated that many non-residential sites hav@dohential to conserve between 15 and 50% of
their current demand (Dziegielewski et. al. 2000).

Some of the factors that may impact water savinglside: the specific conservation measures
enacted (i.e. toilet replacement, landscape upgraagroved cooling tower operation and
maintenance), the implementation level, and sieziiec water use patterns (before and after
conservation implementation).

The EBMUDWaterSmart Guidebogkrovides specific information on potential savirfigsn
equipment as well as ideas for performing cost fiesealyses on specialized water
conservation equipment and measures.

How to Determine Savings

In many cases, water savings can be determinedrbparing one year of pre-installation
consumption data (or more) from billing recordsiagiat least one year of post-installation
consumption data. In most cases these data mastjligted for variations in climate during the
pre- and post-periods and for any other changesthee occurred at the site (e.g. changes in the
number of employees, changes in production levathanges in business traffic).
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In some cases, changes in water use are too snisldetected via billing records. In these
cases, water savings may be estimated using emgigestimation techniques (e.g. ten 3.5 gpf
toilets were replaced with ten 1.28 gpf toilet§)more precise savings estimates are desired,
submeters can be installed and usage measuredamtbrad for specific rooms and equipment.

Savings Assumptions and Caveats

A water audit alone will not save any water. Wa&@vings are only achieved when
recommended measures are implemented. When deiegsavings in the non-residential
sector it is often essential to normalize waterarsa relevant factor. For example, water use in
restaurants is often best measured by determihigvater per meal served or the water per
occupied seat. In office buildings, water use lbamormalized on the building square footage or
the number of people working in the building. T@ht22 (above) offers some insights into the
factors that are useful in normalizing non-resid#ntater use.

Engineering estimates are often used to estimatevéter savings achieved at non-residential
sites, but engineering estimates should not beideresl an acceptable substitute for physical
measurements of changes in demand. Engineerimgagss are often inaccurate and fail to
account for changes in behavior that may occurrasut of installing a new piece of equipment
or implementing a new process or procedure. Th& netiable measure of achieved water
savings should be obtained from a careful comparngoneasured pre- and post-installation
water use patterns.

Goals and Benchmarks

Few reliable benchmarks have been establishethéonan-residential sector. The 2000 AWWA
Commercial and Institutional End Uses of Water gtpicbposed efficiency benchmarks for five
classes of customer: restaurants, office buildisgpermarkets, hotels/motels, and schools
(Dziegielewski et. al. 2000). A summary of thesadhmarks is presented in Table 4-24.
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Table 4-24: Benchmarks from AWWA Commercial End Usestudy (Modified from
Dziegielewski et. al. 2000)

End Use/Benchmark Measure | Efficiency Benchmark Rarg
Restaurants
Gal./SF/year 130 - 331
Gal./meal served 6-9
Gal./seat/day 20 - 31
Gal./employee/day 86-122
Hotels and Motels
Gal./year/occupied room (total use)| 39,000 — 54,000
Office Buildings
Gal./SF/year (total use) | 26 - 35
Supermarkets
Gal./SF/year (total use) 57 - 80
Gal./transaction 3
Schools (Elementary and Secondary)
Gal/school day/student (indoor only] 3-15
Gal/SF/year (total use) 40 - 93

Additional benchmarks and efficiency goals mayduenfi in the following resources:

East Bay Municipal Utility District. 2008WaterSmart Guidebook — A Water Use Efficiency
Plan Review Guide for New Businesse&MUD, Oakland, CA.

Vickers, A. Handbook of Water Use and Conservatig@01. Water Plow Press. Amherst, MA.

Cooling Towers

Improving the water efficiency of cooling towersofsen a cost-effective way to save water in
large buildings. Cooling towers are the largedbor use of water at many non-residential
facilities. Cooling towers should always be metera the inflow line and records kept of
concentration ratios and conductivity. Conducyivé the ability to conduct electricity. Water
conducts electricity because it contains dissobaitls that carry electrical chargeSooling
towers should be managed to operate at 6 cyclesrientration or more, otherwise they can
waste a huge amount of water. If the local makevater has high conductivity, then it may
only be possible to achieve 3-4 cycles of concéintra In such cases, another benchmark for
cooling towers is to set the conductivity controli¢ a minimum of 1500S.

Other Benefits

Non-residential customers may realize other bené&fitm reducing water use. These might
include, but are not limited to: reduced energy (@isem hot water and pumping), reduced runoff
from excess irrigation, improved performance froapendently tested WaterSense fixtures,
and lower water and wastewater bills.
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Costs

Costs for implementing conservation in the nondestial sector can be substantial, depending
upon what is accomplished. Costs may be borndydnyethe customer, the water agency or a
combination of the two. Often, financial incentiva® provided by the water agency to tip the
cost-benefit calculations towards making conseovdfinancially feasible. Sometimes
performance contractors are employed to implemeatémsavings programs and then receive
payment based on the water savings achieved.

Utility Costs

Costs to the utility may include upfront costs sastsite surveys which can range from $100 -
$1,000 per site (or more) depending upon the caxitgland size of the facility. If an irrigation
audit is included with the site survey, expect bigtosts. Costs from rebate programs and
incentive programs may also be born by the utibiyt, can be fully controlled by setting limits
on the number of rebates provided and the amousadi rebate. Ultilities should only provide
rebates that are cost effective based on the ayaiost of new supply for each water ultility.

Customer Costs

Costs to the customer will depend on the consematieasure implemented. These can vary
greatly and in the case of major hardware ret(efy. replacement of a cooling system) costs
could be quite large. Likewise, the customer masetafinancial incentive in the form of lower
utility bills. Let cost benefit analysis lead theyv Don’t expect a customer to choose
conservation at a financial loss.

Resources and Examples

Resources

East Bay Municipal Utility District created a watese efficiency guide for new businesses.
However, the guide may also be used to suppodfietWaterSmart Guidebook: A Water Use
Efficiency Plan and Review Guide for New Businesaade found on the EBMUD website as
individual chaptersvfjww.ebmud.com/for-customers/conservation-rebates-an
services/commercial/watersmart-guidebpdihe guidebook can also be downloaded in its
entirety from the Alliance for Water Efficiency:
www.allianceforwaterefficiency.org/WaterSmart_Gudek for Businesses.aspx

Colorado WaterWise has developed quality onlineusses for CIl water conservation at
http://ici.coloradowaterwise.org/The goal of this website is to provide readyesscto

information and tools that will make the water cenvsition process, from assessment through
implementation more accessible to all water usétee site includes useful assessment toolkit to
determine potential water savings and a techndioghit to assist in selecting equipment.

An excellent reference on conservation measurekidimg but not limited to Cll measures, is
Handbook of water Use and Conservatiortten by Amy Vickers. This book presents copious
information on various water saving practices.
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The AWWA publication th&€€ommercial and Institutional End Uses of Wg(feriegielewski et.

al. 2000) also provides useful information on tkeg kategories of non-residential water users
and information on water use patterns of five inigolr customer categories. This report may be
out of print, but is available in digital form fro@oogle Books http://books.google.com/books

WaterSense is also developing Cll water efficiespgcifications. Current WaterSense
specifications exist for urinals and flushometelets. Additional specifications are in the works
including pre-rinse spray valves.

Examples

Denver Water

Denver Water’s conservation plan aims to acceldhstg@ace of water conservation in its service
area and reduce overall water use by 22 perce0b§. As part of the plan implementation,
Denver Water pays commercial customers to congesater-saving equipment and practices.
Commercial customers (which in their billing systemdudes multi-family housing) make up a
quarter of Denver Water’'s annual sales, which méasg have the potential to make a big
difference in Denver Water’s overall demand.

Denver Water offers free water-use audits for nesidential customers and offers incentive
contracts for both indoor and outdoor water-sayirgjects. The incentive contracts help offset
the cost of installing or upgrading equipment aamttlscape. Projects encompass a variety of
ideas, such as eliminating single-pass cooling,ifyiod a building’s cooling tower, planting
low-water-use plants and replacing inefficientgation systems.

Under the 2010 incentive contract program, DenvatafMwill pay commercial, industrial and
institutional customers $21.50 for each thousadidmgmof water saved annually, but they must
save at least 100,000 gallons of water in one gedrthe savings must be verified. With an
incentive contract, a customer can earn up to $00f@r conserving water.

In many large buildings, the rooftop cooling towsthe largest water user. Improving cooling
tower efficiency by eliminating single-pass coolimcreasing the tower’s cycles of
concentration and improving overall operational aggment can save a significant amount of
water. Denver Water’s Cooling Tower Incentive Pesgipays business to make their cooling
tower(s) more water-efficient.

Denver Water also offers $21.50 for each thousatidrgs of water saved annually through
landscape and irrigation efficiency improvementsrax five-year contract period. To qualify
for the incentive, the irrigation equipment or immped technology must remain in use for 20
years and the upgrades and improvements must lbevapiby Denver Water.

Examples of eligible equipment changes includepl&=ng an irrigation system, installing

pump systems to improve pressure and efficiencgraging weather-based controllers, and
replacing grass with native grass or low-waterflsats.
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Customers may also request assistance to helppag$ign costs for conservation measures.
Design assistance is limited to 10% of the progkst@vings up to $10,000. Savings are
determined by comparing the historical consumptasrihe site to a projected goal of 18 gallons
per square foot (gpsf) of irrigated area. The déifee is the Projected Savings for the site.
Submitted water budgets of less than 18 gpsf reqpproval of submitted landscape and/or
irrigation drawings.

City of Greeley

The City of Greeley’s water conservation prograciudes non-residential audits and rebates for
both indoor and outdoor end uses. In 2007 Grealeg a commercial auditor to assist
commercial and industrial customers improve thiiefiicy of their indoor water consumption.
After auditing approximately 160 businesses, Grediveloped a commercial rebate program
for these customers based on information learread the audits.

During the summer of 2008 Greeley decided to fasusne of the largest water users in their
service area and contracted with an engineeringtfirconduct a water audit of the JBS Swift
meat processing facility. This plant is resporesiiol approximately 13 percent of the total
potable water demand in Greeley. The audit redesignificant areas where water conservation
could be achieved.

The Greeley Water Conservation Program also offeesirrigation efficiency audits to

residential and non-residential customers intedeistéearning about ways to improve the
efficiency and operation of their irrigation sys&emCustomers can request an appointment for
an evaluation from the City. The auditor also siggplhe customer with a rain sensor and shows
them how to install and use it.

The irrigation auditing program has gradually mmgifeach year since 2001 to meet the
changing needs of customers. Demand for irrigadiadiits frequently exceeds what the
conservation program budget can support. In resptmthe demand, a full time Conservation
Irrigation Specialist was hired in 2007. This staember now supervises the program and hires
and trains the auditors. In 2006, Greeley perfari@ large irrigation commercial audits. In
2007, Greeley audited 38 commercial customer2008, 34 large commercial properties were
audited including three parks.
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CHAPTER 5. LITERATURE REVIEW

Significant work developing water conservation hgsictices and guidance manuals has been
completed in states such as California, TexasGeafgia as well as by the Metro Mayor’s
Caucus and GreenCO in Colorado. These programedssved here. This literature review also
summarizes the fundamental water conservationipescand measures for each urban sector
and discusses key publications, reports, and goeldacuments related to each practice.

The literature review is organized around functlomater use categories but also includes
summaries of how best practices and best managemaatices are utilized and implemented in
other regions as well as general useful informatiorurban water use. Also included is key
information on where water is typically used in tirban environment which is essential when
considering which best practices to include in tuile.

Best Practices Master List

In addition to the annotated bibliography, a “mafist” of water conservation best practices was
developed as part of the literature review. Tlastipractices master list was used by the project
team, project advisory committee (PAC), and stalddraadvisory group (SAG) to narrow down
the final list of best practices for inclusion mg guide. The complete best practices master list
(including items not selected for inclusion in tgiside) is provided in Appendix A.

Urban Water Use

Public water supply systems that provide potahiekdrg water to communities both small and
large across the United States accounted for Idepeof the total water withdrawals in 2005
(USGS 2009). This amounted to 13 percent of foéshwater withdrawals and nearly 21
percent of total freshwater withdrawals for allegdries excluding thermoelectric power (USGS
2009). According to the USGS the majority of thatev for public supply (63 percent) was
withdrawn from surface sources.

Among different water utilities the breakdown oftefause by different customer classes may
vary tremendously depending upon local demograpmndsbusiness environment. Figure 5-1
shows the breakdown of water use by customer tda$3oulder, a mid-sized city in Colorado.
Figure 5-2 shows a similar breakdown for Fort Maorgasmall city in Colorado with several
large industrial water users. Figure 5-3 showsathter use breakdown for Rifle, a city on
Colorado’s western slope. The ability to disaggteglemand by customer category can be of
great value to a water utility and their consexaprogram. The importance of collecting and
maintaining accurate information on water custoneiscussed later in this document.
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Figure 5-1: Water use by customer class in BouldeO. (Aquacraft 2000)
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Figure 5-2: Water use by customer class in Fort Mgan, CO. (Adapted from Ft. Morgan

2008)
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Figure 5-3: Water use by customer class in Rifle, G. (Adapted from Rifle 2008)

Understanding where water is used is fundament@dételoping a sensible and effective water
conservation program that includes the most apatgppractices and elements for reducing
demand. For instance, based on Figure 5-1, rhare90% of the total demand in Boulder is
accounted for by single- and multi-family residahind commercial customers. In Fort Morgan
(Figure 5-2), large industrial and commercial sssrcount for 51% of the total demand. In
Rifle (Figure 5-3) a more detailed disaggregatigrtiosstomer category is possible because of the
level of detail maintained in the utility billingatbase. The information shown in Figure 5-1 -
Figure 5-3 informs the provider where water is gaised and consequently where water
conservation effort and resources should be didedirery utility that is implementing a water
conservation program should develop a water usidgemd this is an important early step in
planning a successful conservation program (Vickél; Bouvette 2008; EPA 1998).

Residential Water Use

In Colorado cities, residential water use will abhalways account for 50% or more of the total
demand (Aquacraft 2007). Residential efficiencpiavements will be a key component of
nearly every urban water conservation plan in thtes

Within the residential sector (both single- and tirfialmily) in Colorado, studies have found that
roughly half of all the water delivered is useddndand half outdoors (Mayer 1995, Mayer et.
al. 1999, Aquacraft 2006). Depending upon the ervadion program objectives targeting
indoor or outdoor use or both may make the moseséor a utility. Indoor savings are typically
spread evenly throughout the year while outdooucedns are seasonal and more likely to
reduce peak demands.

Residential indoor use differs from city to citypgading largely upon the demographics, age of
the housing stock, income, and water rate structlilee 1999 Residential End Uses of Water
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study, which included two cities from Colorado, me@d indoor water use as shown in Figure
5-4 (Mayer, et. al. 1999). These results are §pably for single-family detached residential
housing, but the same end uses are found in nauttily properties.

OTHER DOMESTIC BATH
2.2% 1.7%

LEAK
13.7%

CLOTHES
WASHER
21.7%

DISHWASHER
1.4%

TOILET

26.7%
FAUCET

15.7%

SHOWER
16.8%

Figure 5-4: Indoor per capita use percent by fixtue, 12 study sitegMayer, et. al. 1999)

Although the actual percentages by fixture varyraity to city, the general consumption
patterns shown in Figure 5-4 remain relevant amdhedp direct conservation resources where
they can achieve the greatest savings.

Residential outdoor use varies tremendously wighocommunity and even within a single
neighborhood (Mayer et. al, 1999; Mayer 1995). sMumutdoor water use is for irrigation of
landscapes, but other end uses are also foundlinglwashing of pavements and hardscapes,
car washing, refilling and backwash of swimming Is@nd outdoor hot tubs, and increasingly
outdoor water features.

Non-Residential Water Use

The non-residential sector (aka commercial, instital and industrial) typically accounts for 20
to 40 percent of billed urban water demand, budarolume customers may also augment with
other non-potable supplies (Vickers 2001). Comghaveh the residential sector, the non-
residential sector is more diverse and has morgaand varied demand patterns.
Consequently the non-residential sector poses artfallenges for water conservation program
planning (Vickers 2001). An often-overlooked fescthat outdoor irrigation is typically the
largest single end use in non-residential seciossas it is in the residential sector.

The 2000 American Water Works Association Resekatindation studyCommercial and
Institutional End Uses of Watddentifies the most significant non-residentiastomer
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categories in a number of communities (Dziegielewskal. 2000). The top non-residential
water use categories identified in that study wendan irrigation, schools and colleges, hotels,
and motels, laundries and Laundromats, office inglsl hospitals and medical facilities,
restaurants, and food stores (Dziegielewski eR@00). This study also pointed out the
importance of classifying non-residential custonwveithin a utility billing database. Since each
community has a different mixture of businessesiastitutions the relative importance of the
non-residential sector will vary tremendously frptace to place and each community must
develop conservation program measures that fitlokted requirements.

The single best resource now available on non-eesi@ water conservation is the 2008 East
Bay Municipal Utility District (EBMUD)WaterSmart Guidebook — A Water Use Efficiency Plan
Review Guide for New Busines$E8MUD 2008). While billed as a resource for new
businesses, this guidebook is a useful resourcexisting properties as well and discusses many
water efficiency measures and techniques availalilee commercial sector.

Colorado Best Management Practices

Metro Mayors Caucus and Colorado WaterWise

In 2005, this set of eleven conservation best mamagt practices were compiled under the
auspices of the Metro Mayors’ Caucus and the Cdtoi&aterWise Council. Adoption of the
practices was voluntary, with no implementationuiegg on the part of local water providers.
Nevertheless, this effort represents the firstnatieto introduce a formal set of best management
practices to Colorado water providers.

The thrust of the Metro Mayors’ BMP effort was t@pide a menu of recommended
conservation practices for the Denver metropolieggion. An additional goal of the project was
to share information about conservation practicesray providers. The best practices were
collected as part of a fulfillment of a regional M@n water conservation.

Municipal utility staff, water providers, landscapentractors, and environmental consultants
were enlisted in development of these BMPs. Thetjpes were written assuming the audience
and principal actor is a municipal government -new¢hat government is not a water provider
(Metro Mayors Caucus et. al. 2005).

In the Metro Mayors’ BMP document, the differenttaraconservation practices are presented
with a consistent structure. Each BMP section sw@ifftwith a description of the practice
followed by a listing of the implementation bengfiThe next section lists potential barriers to
implementation. A fourth section describes costsnplementation. This section does not
include hard numbers for determining costs or alyars of cost-effectiveness. Some Practices
include “criteria to determine implementation s&twhich breaks the BMP down into steps or
degrees of implementation. At the end of each BMIPe are suggestions on where to find more
information. A list of the Metro Mayors’ CaucusdColorado WaterWise BMPs is provided in
Table 5-1.
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Table 5-1: Best practices from Metro Mayors’ Caucusand Colorado WaterWise

Practice Sector Practice Sector
Conservation program and

Water waste prohibitions ang

Multi-family residential Cll Operations
. enforcement program

accounts (indoor)

School education program Education Water_ conservation Operations

coordination

Landscape water conservatior

poI|C|e§ & programs properties, Landscape Demand_ r_eductlon during a Operations

& public & private common water crisis

area landscapes.

Commodity rate metering f_o r . Water loss -- system audits .

new connections and existing | Operations Operations

connection retrofit and leak detection programs

Residential Indoor and
Operations | Outdoor Water Use Residential
Conservation Programs

Wholesale / contract allottee
assistance programs

Conservation pricing via water|

rate and fee structures Operations

GreenCO BMPs

GreenCO - the Green Industries of Colorado — msartium of landscaping industry trade
organizationg® In an effort to improve water resources managermeifite Colorado landscape
community GreenCO has developed a detailed setsifrbanagement practices for landscape
design, installation, and management (GreenCO aWEVZ008). These are practices primarily
by and for the green industry, but they have soppdi@ability to water utilities and utility
customers as well.

Originating from the landscape and irrigation indyisthe GreenCO BMPs are not intended to
be regulatory. Rather, they are intended as gumeglior industry standards. It is important to
note that these 39 practices, briefly summarizethinle 5-2, were developed specifically for the
Colorado climate. The third and most recent versioine GreenCO BMPs was released in May
2008.

A key element of the GreenCO BMPs is that the priyneaidience and actors are not water
agencies. However, several state agencies suggbgeroject and representatives from diverse
stakeholder constituencies contributed to the agreént of the GreenCO BMPs. The group
that developed the GreenCO BMPs included a divadsesory committee consisting of green
industry members, utility representatives, andaeders from Colorado State University
(GreenCO and WWE 2008).

46 GreenCO represents eight trade gro#ssociated Landscape Contractors of Colorado; @diChapter of the American
Society of Landscape Architects; Colorado Assooratif Lawn Care Professionals; Colorado Nursery@reknhouse
Association; Garden Centers of Colorado; Intermeatic&Gociety of Arboriculture/Rocky Mountain Chapteocky Mountain
Chapter/Golf Course Superintendents Associatiohnoérica; and Rocky Mountain Sod Growers Association
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Following completion of the 2008 GreenCO BMP Manuptate, the Colorado Water
Conservation Board (CWCB) determined that addifigp@ntitative information on landscape
water conservation practices was needed to beitditdte integration of landscape water
conservation practices into water supply plannifigres. As a result, Wright Water Engineers
and GreenCO completed a literature review relaiddridscape water conservation BMPs
(WWE and GreenCO 2009). Key literature sourcesiftbe WWE/GreenCO effort are also
incorporated into the bibliography provided at #mel of this report.

Structure of GreenCO BMPs

There are four parts to the basic structure of BZ&¥s BMPs. First, each practice is described
then guidelines are provided. Each guideline halsdetailed actions that can be taken to
improve water conservation. The third part of tidR% alerts readers to regional or industry
considerations or adaptations. Often this sedtlentifies possible impacts from various local
rules, regulations, and ordinances. The final saatontains references, often with several web
links, to help the reader obtain more informatiSiebars in many sections present case studies,
articles, factoids and summaries of studies.

Table 5-2: Selected water conservation practicesdm GreenCO BMPs(2008)

Practice Practice Practice
Sustainable landscaping Education of employees Irrlgatlor_1 technology and
scheduling
Xeriscape Education of the public Irrigation using non-potable
water
Water budgeting Irrigation efficiency Landscape mbanance
Landscape design Irrigation system design Trees and other woody plant

care

Soil amendment / ground Irrigation system installation Turf management

preparation
Drought and general water
Tree protection Irrigation system maintenarjaeonservation practices for
landscapes
Production practices for Park, golf course and other
nurseries, greenhouses and | Irrigation efficiency audits large landscape design
sod growers management

Water management practice$ Retail practices for nurseries
for nurseries, greenhouses, | greenhouses and garden Regulatory awareness
sod growers and holding yarggenters

California Best Management Practices

California has long been a leader in water consienvén the United States. The California
Urban Water Conservation Council has played a isagerole and provided key references for
many programs, including the best management pesctiutlined here. California operates the
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best developed and mature best management praffticein the U.S. Even though these BMPs
might be familiar to many readers, the CUWCC congherevised and updated their best
management practices in late 2008, and this drarohtéinge warrants a review (CUWCC 2008).

The changes to the California BMPs provide a stgkieordering from fourteen practices to just
five practices as shown in Table 5-3. In theirent form, the California BMPs are concise and
are presented as a web-based document rather grarted paper or formal study. A full print
out of the current California BMPs runs less th8mages (CUWCC 2008). The revised
California BMPs are essentially high level functioategories of conservation practices and
contain numerous specific practices that by thevesetould also be called a BMP.

Table 5-3: Current best management practices from OWCC

Practice Sector
Utility operation programs Operations
Education programs Education
Residential Residential
Commercial, Industrial,

L Cll
Institutional
Landscape Landscaqe

Changes in the California BMPs

While the 2008 BMPs are shorter, the change doesepeesent a loss of practices or
information, but rather reorganization and refegetecadditional documentation. A comparison
of the 14 old California BMPs with the five new BBIE presented in Table 5-4. Under the new
BMP organization, practices are arranged into tvoat categoriesoundational (considered
essential practices) apdogrammatic(optional practices that maybe used to meet water
conservation goals). While the descriptions ofvitlial practices are relatively brief, they build
upon previous BMP documentation and research.

Compliance with the California BMPs is regulaterbtigh a memorandum of understanding
(MOU) between specific water providers and the CUW&/hen signing this MOU, water
providers agree to implement the best managemaantipes as outlined or meet savings goals
using alternative practices under the “Flex Tragftion which includes a wide range of
residential and Cll measures (CUWCC 2008).

The original California MOU was adopted in 199%kkpedite water conservation
implementation and establish reliable estimatesatér savings. The MOU was revised
substantially in 1997 and has since seen ten omdasthe most recent in June 2007. The original
MOU essentially chartered the CUWCC and outlineteweonservation practices. The
signatories fall into three groups: water suppl{@rsluding municipalities); public advocacy
organizations (either trade organizations or emwitental advocacy groups); and organizations
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that do not fit into the first two groups. Thyge of MOU and compliance effort is not

currently envisioned for Colorado. The BMPs depelbin this Colorado project effort are more

informational.

Table 5-4: Comparison of Old and New California BMPB

Old BMP number and

Corresponding

Old BMP number and

Corresponding

scope 2008 BMP scope 2008 BMP
1. Water survey for single Programmatic: 8. School education | Foundational:
family and multi-family | Residential programs Education

customers

2. Residential plumbing

Programmatic:

9. Conservation

Programmatic:

retrofit Residential programs for industrial} ClI
commercial and
institutional accounts
3. System water audits, | Foundational: 10. Wholesale agency| Foundational:
leak detection and repair | Operations assistance programs | Operations
4. Metering with Foundational: 11. Retail conservation Foundational:
commodity rates for all | Operations pricing Operations
new connections and
retrofit of existing
connections
5. Large landscape Programmatic: 12. Conservation Foundational:
conservation programs | Landscape coordinator Operations
and incentives
6. High efficiency clothes| Programmatic: 13. Water waste Foundational:
washing machine Residential prohibition Operations
incentive financial
programs
7. Public information Foundational: 14. Residential ULFT | Programmatic:
programs Education replacement program | Residential

Content of California BMPs

The California BMPs follow a standard structureeTinst section discusses implementation,
which includes specific practices (such as Wates8¢uilet incentives or ordinances). Next, an
implementation schedule is specified based eithevteen a given agency signed the MOU or
when the practice is amended. The third sectidaildecoverage requirements. For the example
of WaterSense labeled toilet fixtures, agencied sffar a financial incentive for toilets meeting
current or updated WaterSense specification ardags must demonstrate the number of 3.5
gpf (or larger) toilets replaced (CUWCC 2008). Tisiso be accomplished via retrofit ordinance
and the program is to continue to a specified peanarket saturation point. The fourth section
of the practices details requirements for documegntnplementation. Following the example of
WaterSense labeled toilets, agencies are requirdddcribe the program and track the number
of toilet installations credited to the programgeTiith section provides information about water
savings assumptions. The final section points ¢éx Hrack options for specific programmatic
practices.
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Flex Track gives agencies alternatives for meetratgr savings goals. The Flex Track menu
provides alternatives to the standard practicesekample, the flex track menu for the
residential sector includes nine possible actisiiech as installing residence-level water use
monitors. The key criterion is that the agency ndegtument and prove that the water savings
achieved through the selected Flex Track optioagqual to or greater than savings in the
corresponding standard practices (CUWCC 2008).

Significant water savings and cost analysis infdaiomais available for the California practices.
A stand alone documenBMP Costs & Savings Study: A Guide to Data and ®sHor Cost-
Effectiveness Analysis of Urban Water Conservaiiest Management Practices (2005)
provides information This document has two incarnations: a formal pulelisversion dated

July 2000 and a draft revision dated March 200&eRecontact with the CUWCC indicates that
the 2005 version only exists in draft form; no fipablication has been released.

BMP Costs & Savingaims to give water agencies data, methodologidsantext for
determining their specific costs and savings. Tdia dre organized by specific practice. For
water savings estimates, short synopses of relestadies are provided. For some practices,
there are also hard numbers (percents or volunxés)céed from the references. Similarly, cost
estimates are also discussed, along with the caméielin such estimates. Water savings
calculation formulas and examples are included wsatine BMPs. While there are concrete
numbers and formula, there are also more open-etidedssions such as “Questions to Ask”
sections included for some practices.

Texas Best Management Practices

Conservation practices in Texas are spearhead#teblyexas Water Development Board
(TWDB) which has developed a set of best manageprawctices for the state (TWDB 2008).
These best management practices are voluntarytad hy the Texas Water Code, particularly
for agriculture and industry. Only the BMP for waliess auditing by utilities and the
conservation planning requirement have legal intperdor compliance. In 2007, the Texas
Legislature expanded the rules for conservationgtaquiring any utility with more than 3,000
taps to create a conservation plan incorporatirs iId@nagement practices (Hardberger 2008).

In 2004, a diverse group of volunteers organizethad exas Water Conservation
Implementation Task Force issued its set of wateservation best management practices. This
task force was created by the Texas State Legislaind members of the task force were drawn
from the following bodies:

* Texas Commission on Environmental Quality
» Department of Agriculture

» Parks and Wildlife Department

» State Soil and Water Conservation Board

» Texas Water Development Board

* regional water planning groups

* Federal agencies

* Municipalities

» groundwater conservation districts
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* river authorities

* environmental groups

* irrigation districts

* industries

* institutional water users

» professional organizations focused on water coasien
» Texas universities and colleges

The largest section (22 water conservation bestgmment practices) is for water utilities. The
guide also includes 15 practices for industrialevaisers and six agricultural water users.

Texas’ best management practices for water consenvare presented with a consistent

structure which starts with the applicability othgractice and a description of the practice.
Implementation steps, schedules, and documentatealso provided. Two sections cover
determination of water savings and cost-effectigermnsiderations. Methods for determining
savings and evaluating the cost-effectivenessadnams are discussed in some detail. For many
practices, the savings and cost sections alsodadiard numbers and algorithms for making
fundamental calculations. A final section diretts teader to references and additional resources
(TWDB 2008).

In addition to the cost considerations given inheBMP, a more thorough discussion of cost-
effective analysis is provided at the end of thenitipal water users and industrial water users
sections. These sections include detailed costatatavorksheets for completing cost
assessment calculations.

Table 5-5provides a set of Best Practice recommendatiodghencustomer sector to which each
applies. Best Practices include educational progravaste reduction, landscape audits and design,
and retrofits.

Table 5-5: Texas Water Development Board best praicies for municipal and industrial
water users

Practice Sector Practice Sector

Conservation programs for Cl Public information Education
industrial, commercial and
institutional accounts

Industrial water audit Cl Landscape irrigation Landscape
conservation and incentives

Industrial water waste reduction Cll Water wisedseape design | Landscape
and conversion programs

Industrial submetering Cll Athletic field consenat Landscape

Cooling towers Cll Golf course conservation Langsca

Cooling systems (other than Cl Park conservation Landscape

cooling towers)
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Practice Sector Practice Sector
Industrial alternative sources and Cl System water audit and water Operations
reuse of process water loss
Rinsing / cleaning Cl Water conservation pricing peations
Water treatment Cll Prohibition on wasting wate etgtions
Boiler and steam systems Cl Metering of all new Operations
connections and retrofit of
existing connections
Refrigeration (including chilled Cl Wholesale agency assistancg Operations
waster) programs
Once-through cooling Cl Conservation coordinator pe@tions
Management and employee Cl Water reuse Operation
programs
Industrial landscape Cll Showerhead, aerator aitet to Residential
flapper retrofit
Industrial site specific Cll Residential toilet replacement Residential
conservation programs
Cost effectiveness for industrial Cll Residential clothes washer | Residential
water users incentive program
Cost-effectiveness analysis for Cl Water survey for single family| Residential
municipal water users and multi-family customers
School education program Education Rainwater héingeand Residential
condensate reuse
New construction gray water Residenl‘ al

Georgia Best Management Practices
Georgia’s water conservation plan was prompteddegetive orders from the governor in 2007
and 2008. The water conservation plan was releagddy 2009 and contains 80 best
management practices (Couch and Miller Keyes 2009).

Georgia’s water conservation plan focuses largalgaals and guidance rather than regulations

and requirements of specific practices. Howevestatewide water management plan was
adopted in 2008, and state agencies are requirget gpecific water conservation goals.
Plumbing codes are also being revised to encoulegese of gray water. Georgia has water
conservation laws on the books, but drought-relegsttictions can only be in effect during

drought.

Intra-state water politics may drive future watenservation efforts in Georgia. A recent
Federal Court ruling on water rights effectively étlanta off from the Lake Lanier water
supply the city has relied on. This ruling initlahas focused water management efforts on
supply issues rather than demand reductions.
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Environmental context can be as important as palitontext and during the time the
conservation plan was ordered, Georgia was expanigmextreme drought. In summer of 2006
Georgia experienced moderate drought that deepgerssiere that fall. Drought conditions
continued in 2007 and 2008, reaching exceptional$ein the fall of 2007 as shown in Figure
5-5. The drought did not abate in winters and JgnR@08 found much of the state under some
degree of drought according to the National Drouditigation Center. In was not until the
spring of 2009 that drought declarations weredifte some areas.

The water conservation plan was created by Geargiavironmental Protection Division, but
received input from numerous local water authajtseveral state agencies, agricultural
organizations, the University of Georgia, and vasicndustry groups. Volunteers from these
stakeholders organized themselves into teams lmassectors. These teams were led by
representatives from various state agencies. TH&SJ&hd the Georgia Environmental
Protection Division were principle sources of data.
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Figure 5-5: Drought in Georgia 2007National Drought Mitigation Center
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A notable feature of Georgia’s water conservatiest management practices is that they do not
assume a water agency is the primary actor. In rnasgs the Georgia water conservation plan
suggests actions theduld be taken by specific industries (Couch and Mieyes 2009). For
example, the chapter on conserving water usedéotrisal generation suggests that electrical
utilities can encourage water efficiency, “Eledctiatilities can assist their customers to identify
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energy savings benefits of water conservation nreaghey implement.” The chapter focusing
on golf courses states, “... golf-related associat®muld regularly offer educational workshops
on agronomic practices that affect water use, watragement, water conservation, and
BMPs.” In both cases, it is recommended that imgysdrtners take action, but the prescribed
actions are not necessarily required.

The Georgia water conservation plan is organizedrat water users from seven sectors:
agricultural, electrical generation, golf coursagustrial and commercial facilities, landscape
irrigation, domestic and non-industrial public uaed state agencies.

Each sector has a chapter in the conservation gheheach chapter has a reoccurring structure.
Each section discusses the applicability of wab@servation, identifies the target audience, and
outlines the scope of conservation focus. For exantipe chapter on domestic water
conservation targets water providers. The applitgisiection points out that much of the water
used by residential users is applied outdoors @&edtd the reader to the landscape chapter for
residential irrigation information (Couch and Milléeyes 2009).

Another major element is an outline of goals witleafic benchmarks. For example, the Goal
#1 in the residential section states, “Water prergcand local governments should implement a
comprehensive water conservation education ane@achrprogram.” The first corresponding
benchmark is that water providers should assedsroess’ demands by January 2010. The
second benchmark is to initiate a “water wasterisssvation education program by the end of
2010. The third and final benchmark recommendssassg and adjusting education programs
every five years thereafter. Each benchmark regespecific best practices, which are located at
the very end of the chapter.

Many practices include specific implementation@usi but cost-effectiveness considerations are
not included for every sector. A full list of thertservation best management practices included
in the Georgia plan is presented in Table 5-6.

Table 5-6: Water conservation best management praices from Georgia’s Water
Conservation Implementation Plan(Couch and Miller Keyes 2009)

Practice Sector Practice Sector
Tools that estimate the impact of
water conservation on energy | ClI Measuring water use Cll

demands.

Integrate water supply and wate
conservation impacts into long- | Cll
term energy plans
Electrical utilities educating

=

Water use efficiency metrics

cll cli

cost-benefit analysis of watey

customers about water/energy | ClI . . Cll
. conservation practices
savings.
Water conservation incentives
Cl Recycle and reuse water Cll

from electrical utilities.
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Practice

Sector

Practice

Sector

Maximize efficiency of flue gas

Piloting innovative

scrubbing for electrical utilities cil technologies cll
Minimize evaporative losses in .
) NS : Dry methods for cleaning and
electrical utilities' use of cooling| ClI Cll
dust control
water
Altern_atlve \_/\{a_lter sources for Cll Leak detection and repair Cll
electrical utilities
Pilot projects for new Discontinuing discretionar
technologies and practices for | ClI 9 Y len
. o use of water
electrical utilities
Increasing the efficiency of
Education for golf course cooling towers and boilers
i Cll ) Cll
superintendents using performance-based
contracting
Education for staff, members, and
the community about Cl Water management plans Cli
conservation
share BMPs with other golf Cll Educational programs Cll
courses
Educate the public about golf
course water use and conservatidil Energy management plans Cli
efforts
szngsp Vt\;i‘tigﬂrsseeciﬁtr?base or Cll Targeted education and Education
. 9 . outreach programs
maintenance practices
Water conservation logs for golf !ntegra_tln_g water conservation .
Cl into existing educational Education
courses
programs
Leak detection and repair for golf Water conservation :
Cll , Education
courses coordinators or educators
N Distributing information
Preconditioning turfgrass on golf S .
Cll about efficient outdoor water| Education
courses Lse
Routine site surveys on golf cll Adapt existing educational Landscape
courses programs
Conservation educators:
Irrigation system audits on golf Cll irrigation mdustry/bgsmesses; Landscape
courses can have conservation
education staffers.
Alternative water sources for golf Distribute information to
Cl . Landscape
courses high-use customers
Improve efficiency inside golf cll Checklists and certification Landscape

course facilities

for sustainable landscapes
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Practice Sector Practice Sector
Water audits Cll Assess outdoor water use Lanmisca
statejw_|de _standards for |‘EmdscaDEandscape Calculate peaking factor Landscape
and irrigation systems
icr:r(iegrglftli%arlltIgpogs!gir:)(:;(l:gpe and Landscape | Sub-metering Residential
Irrigation system certified Landscape Building codes and local Residential
auditors P€ | ordinances
Continuing education for
landscape and irrigation Landscape | Water waste ordinances Residential
professionals
Promote innovative technologies Landscage  CosttfEness analysis Residential
Mor_utorlng and_offerlng Landscape Informative water bills Residential
assistance to high water users
S;:gﬁég‘:s for preconstruction Landscape Installing efficient fixtures Residential
Water budget-based rates Landscape  Conservatientedi rates Residentia
Conservation-oriented rates Landscape  Retrofirebdte programs| Residential
Guidance documents for outdoar , .
water uses Landscape Incentive programs Residential
Analyzing water use data Operationsl‘eak detection a_n_d repair for Operations
government facilities
Listening to customers / citizen Operations Considering new practices Operations
councils from AWWA
Incorporating water
IWA/AWWA water audit method| Operations| conservation into plans for | Operations
govg_rnment facilities
Improving customer metering Operation;'zac'“ty Inventory f_or Operations
government facilities
Accurately measuring source , Water audits for government .
withdrawals Operations facilities Operations
Categorizing customers by class  Operatio 1s|,D ractice anaIyS|_s_ for Operations
government facilities
Calculating average utility Long-term water conservation
specific per capita residential Operations | plans for government Operations
indoor water use facilities
Leak de_tectlon, repair and Operations Trgln!ng for government Operations
prevention facilities
Reducing water waste within the , Efficiency standards for .
Operations e Operations
water system government facilities
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Best Practice Outlines

Different organizations have created differentioes for organizing the content of their

respective practices. These outlines were usefdéveloping organizational template for
Colorado’s best practices. Table 5-7 gives a suarad side-by-side comparison of the
different approaches.

Table 5-7: Possible templates: BMP outlines from ber organizations.

California Urban The Green Georgia's Water
Metro Mayors | Texas Water . .
Water Industries of Conservation
. Caucus & Colo. | Development :
Conservation WaterWise Board Colorado Implementation
Council (GreenCO) Plan
* Implementation » Description of * Applicability * Description * Applicability of

* Implementation
Schedule

» BMP Coverage
Requirements

* Requirements for
Documenting BMP
Implementation

» Water Savings
Assumptions

* Flex Track Menu
(only for some
BMPs)

BMP

* Benefits of
Implementation

* Potential
Barriers to
Implementation

* Cost
Considerations
for
Implementation

* Criteria to
Determine
BMP
Implementation
Status

* For More
Information:

* Description

* Implementation

* Schedule

* Scope

* Documentation

* Determination of
Water Savings

» Cost-Effectiveness
Considerations

» References for
Additional
Information

« Basic Practice
Guidelines

* Special
Regional or
Industry
Considerations
| Adaptations

* Key
References

Chapter

* Introduction

* Chapter
Overview

* Goals and
related
benchmarks

« List of relevant
BMPs and
related
implementation
action
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CHAPTER 7. APPENDICES

Appendix A. Conservation Practices Not Selected for the Best

Practices Guidebook

Early in theBest Practices Guideboaevelopment process, the project advisory comenitte
(PAC) and stakeholder advisory group (SAG) mettoaw an extensive list of best practices for
possible inclusion in this guidebook. The tablteprovides a listing of the best practices that
were not selected for inclusion in tBest Practices Guidebook

Best Practice

Assessment

Water System and Utility Best Pract

ices Not Selected

Utility scale water reuse

Water reuse is an excell@y to stretch
scared supplies, however it is not a
“conservation” measure and for this reason
excluded from this guidebook.

Establish efficiency benchmarks

Establishing berarisis a task best taken
on the state or national level rather than the
utility level.

Progress reporting on benchmarks

Until reasonadatetmarks are established,
progress reporting is not meaningful.

Disaggregated demand tracking and
forecasting

This is a valuable process for water utilities,
but space and budget constraints kept it fror
being selected for this guidebook.

=]

Outdoor Landscape and Irrigation B

est Practices Not Selected

Replacement of high-water requirement plar
materials

tUtility sponsored turf replacement programs
are seldom cost-effective in Colorado becau
of the relatively low avoided cost for water.

se

Efficient irrigation with alternative sources

Irating with raw water is an excellent way
reduce treated water demands, but as with
water reuse is not a “conservation” measure
defined for this guidebook.

to

as

Indoor Residential and Non Residential Best Practices Not Selected

Alternative supply — indoor graywater reuse

Whilemising, graywater systems are not
legal in all Colorado jurisdictions and are nof

cost-effective in most applications.
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Appendix B. State of California Retrofit on Reconnect Ordinance
Downloaded fromwww.aroundthecapitol.com/billtrack/text.htm|?bvid3B0SB40791CHP

THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS F OLLOWS:

SECTION 1. Article 1.4 (commencing with Section 1101.1) is eddo Chapter 2 of Title 4 of
Part 4 of Division 2 of the Civil Code, to read:

Article 1.4. Installation of Water Use Efficienayprovements

1101.1. The Legislature finds and declares atheffollowing: (a) Adequate water supply
reliability for all uses is essential to the fut@@nomic and environmental health of California.
(b) Environmentally sound strategies to meet futmager supply and wastewater treatment
needs are key to protecting and restoring aquasicurces in California. (c) There is a pressing
need to address water supply reliability issuesecaby growing urban areas. (d) Economic
analysis by urban water agencies has identifiedruviater conservation as a cost-effective
approach to addressing water supply needs. h@eTare many water conservation practices
that produce significant energy and other resosastngs that should be encouraged as a matter
of state policy. (f) Since the 1991 signinglod tMemorandum of Understanding Regarding
Urban Water Conservation in California,” many urlater and wastewater treatment agencies
have gained valuable experience that can be aplipcbduce significant statewide savings of
water, energy, and associated infrastructure cobis.experience indicates a need to regularly
revise and update water conservation methodol@gidgractices. (g) To address these
concerns, it is the intent of the Legislature tguiee that residential and commercial real
property built and available for use or occupaneybobefore January 1, 1994, be equipped with
water-conserving plumbing fixtures. (h) It isther the intent of the Legislature that retail
water suppliers are encouraged to provide incesitifil@ancing mechanisms, and funding to
assist property owners with these retrofit obligasi.

1101.2. Except as provided in Section 1101.7,adHisle shall apply to residential and
commercial real property built and available foe ws or before January 1, 1994.

1101.3. For the purposes of this article: (@rhmercial real property” means any real
property that is improved with, or consisting ohlding that is intended for commercial use,
including hotels and motels, that is not a singlenfy residential real property or a multi-family
residential real property. (b) "Multi-family riedential real property” means any real property
that is improved with, or consisting of, a buildiogntaining more than one unit that is intended
for human habitation, or any mixed residential-caaneial buildings or portions thereof that are
intended for human habitation. Multi-family residi@hreal property includes residential hotels
but does not include hotels and motels that areasadential hotels. (c) "Noncompliant
plumbing fixture" means any of the following: ) @ny toilet manufactured to use more than
1.6 gallons of water per flush. (2) Any uringhmufactured to use more than one gallon of
water per flush. (3) Any showerhead manufacttiodehve a flow capacity of more than 2.5
gallons of water per minute. (4) Any interiout®t that emits more than 2.2 gallons of water
per minute. (d) "Single-family residential regmbperty” means any real property that is
improved with, or consisting of, a building contaig not more than one unit that is intended for

224



human habitation. (e) "Water-conserving plumidirture” means any fixture that is in
compliance with current building standards appliedab a newly constructed real property of the
same type. (f) "Sale or transfer" means the @ateansfer of an entire real property estate or
the fee interest in that real property estate aras$ chot include the sale or transfer of a partial
interest, including a leasehold.

1101.4. (a) On and after January 1, 2014, fopalding alterations or improvements to single-
family residential real property, as a conditioni&suance of a certificate of final completion
and occupancy or final permit approval by the Idnalding department, the permit applicant
shall replace all noncompliant plumbing fixturegtwivater-conserving plumbing fixtures. (b)
On or before January 1, 2017, noncompliant plumbikigres in any single-family residential
real property shall be replaced by the propertyewrith water-conserving plumbing fixtures.
(c) On and after January 1, 2017, a seller or fezaosof single-family residential real property
shall disclose in writing to the prospective pusareor transferee the requirements of
subdivision (b) and whether the real property idefsiany noncompliant plumbing fixtures.

1101.5. (a) On or before January 1, 2019, all aogtiant plumbing fixtures in any multi-
family residential real property and in any comnmreal property shall be replaced with water-
conserving plumbing fixtures. (b) An owner oe thwner's agent may enter the owner's
property for the purpose of installing, repairitggting, and maintaining water-conserving
plumbing fixtures required by this section, coramstwith notice requirements of Section 1954.
(c) On and after January 1, 2019, the water-comsgplumbing fixtures required by this section
shall be operating at the manufacturer's ratedrveatgsumption at the time that the tenant takes
possession. A tenant shall be responsible foryiogfthe owner or owner's agent if the tenant
becomes aware that a water-conserving plumbingrextvithin his or her unit is not operating at
the manufacturer's rated water consumption. Theeownowner's agent shall correct an
inoperability in a water-conserving plumbing fixtupon notice by the tenant or if detected by
the owner or the owner's agent. (d) (1) On dted danuary 1, 2014, all noncompliant
plumbing fixtures in any multi-family residentiadal property and any commercial residential
real property shall be replaced with water-consgylumbing fixtures in the following
circumstances: (A) For building additions in alinthe sum of concurrent building permits by
the same permit applicant would increase the f#wea of the space in a building by more than
10 percent, the building permit applicant shallaep all noncompliant plumbing fixtures in the
building. (B) For building alterations or impmwents in which the total construction cost
estimated in the building permit is greater thaa bandred fifty thousand dollars ($150,000),
the building permit applicant shall replace all compliant plumbing fixtures that service the
specific area of the improvement. (C) Notwitinsiag subparagraph (A) or (B), for any
alterations or improvements to a room in a buildimgt require a building permit and that room
contains any noncompliant plumbing fixtures, théding permit applicant shall replace all
noncompliant plumbing fixtures in that room. @placement of all noncompliant plumbing
fixtures with water-conserving plumbing fixtures, @escribed in paragraph (1), shall be a
condition for issuance of a certificate of finahgpletion and occupancy or final permit approval
by the local building department. (e) On anérdanuary 1, 2019, a seller or transferor of
multi-family residential real property or of comm&l real property shall disclose to the
prospective purchaser or transferee, in writing,résquirements of subdivision (a) and whether
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the property includes any noncompliant plumbindguiigs. This disclosure may be included in
other transactional documents.

1101.6. The duty of an owner or building permipleagant to comply with the requirements of

this article shall be postponed for one year fromndate of issuance of a demolition permit for
the building. If the building is demolished withime one-year postponement, the requirements of
this article shall not apply. If the building istraiemolished after the expiration of one year, the
provisions of this article shall apply, subjectfupeal to the local building department, even
though the demolition permit is still in effect@mnew demolition permit has been issued.

1101.7. This article shall not apply to any of fokowing: (a) Registered historical sitegb)
Real property for which a licensed plumber cerifieat, due to the age or configuration of the
property or its plumbing, installation of water-s@nving plumbing fixtures is not technically
feasible. (c) A building for which water servisgpermanently disconnected.

1101.8. A city, county, or city and county, oredail water supplier may do either of the
following: (a) Enact local ordinances or estsiblpolicies that promote compliance with this
article. (b) Enact local ordinances or estalishicies that will result in a greater amount of
water savings than those provided for in this batic

1101.9. Any city, county, or city and county thais adopted an ordinance requiring retrofit of
noncompliant plumbing fixtures prior to July 1, 20@hall be exempt from the requirements of
this article so long as the ordinance remains fiecef

SECTION 2. Section 1102.155 is added to the Civil Codeetal:

1102.155. (a) (1) The seller of residential realperty subject to this article shall disclose, in
writing, that Section 1101.4 of the Civil Code regs that California single-family residences
be equipped with water-conserving plumbing fixtunesor before January 1, 2017, and shall
disclose whether the property includes any noncampplumbing fixtures. (2) The seller shall
affirm that this representation is that of theesefind not a representation of any agent, and that
this disclosure is not intended to be part of amytact between the buyer and the seller. The
seller shall further affirm that this disclosuren@t a warranty of any kind by the seller or any
agent representing any principal in the transadimhis not a substitute for any inspections that
or warranties any principal may wish to obtairfb) This section shall become operative on
January 1, 2017. SEC. 3. No reimbursement isimed| by this act pursuant to Section 6 of
Article XIII B of the California Constitution becae a local agency or school district has the
authority to levy service charges, fees, or asseswsufficient to pay for the program or level
of service mandated by this act, within the meawnihgection 17556 of the Government Code.
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