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

168



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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