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INTRODUCTION

Water consarvation is an important component to water planning. As demands on water resources
increase, the ability to reduce water consumption through conservation will become more necessary. Inthe
Brazos G region done, water demands are projected to increase 110 hillion gdlons per year (368,600
acre-feet per year) over the planning horizon (2000 to 2060). Approximeately 80 percent of thisincreaseis
associated with municipa and manufacturing demands.

Previous planning included water conservetion in the planning process through assumed reductionsin
municipa per capita use. The amount of reduction was based on two components. 1) reductions
associated with the conversion of high flow plumbing fixturesto low flow fixtures as required by the Texas
Pumbing Efficiency Standards (Energy Policy Act of 1992), and 2) reductions due to an “expected leve” of
additional water conservation. Additiona conservation beyond the expected level was evaduated in the
2001 plan to meet municipd and manufacturing water needs, and was a recommended strategy for two
cities, Baird and Stamford. The savings due to advanced conservation were estimated a 5 percent of the
projected demands at a cost of $574 per acre-foot of water saved.

The second round of water planning modified the approach to water conservation to more dearly document
water savings associ ated with conservation strategies and emphasi ze theimportance of consarvaioninlong-
range planning. Municipad demands for this planning cycle include only reductions associated with the
adoption of plumbing code requirements. Additiond conservation is to be evduated as a water

management strategy. The planning guiddines state that water conservation must beconsidered for every
identified water need. If the RWPG does not recommend awater conservation strategy for aneed, it must
document the reason (30 TAC 8357.7(a)(7)(A)).

Each region isto develop modd water conservation plans with management recommendations gppropriate
for the region. Theseplanswill need to comply with recent legidation thet requires 5-and 10-year pecific,
quantifiable targets for water savings to be included in the water conservation or management plans. In
addition, the Texas Legidaure authorized the formation of a Water Conservation Implementation Task
Force to identify Best Management Practices for water conservation, assst with standardizing reporting
data, review recommended conservations Strategies in regiona water plans and assess the role for sate
funding. Thework of thistask forceis on-going and will be considered during this round of water planning.
Some of the preliminary recommendations being considered by the Task Forceinclude atarget total water
use of 140 gallons per capita per day for municipa water users and annua 1 percent reductions in per
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capita water to meet target goads. A find report to the Texas Legidature of the Task Force's
recommendationsis due by November 1, 2004.

Asevidenced by the emphasis placed on water conservation by the L egidature and regiond water planning
efforts, there has been much discusson on the benefits and quantities of water savings associated with

conservation measures. A recent study commissioned by the Texas Water Development Board (TWDB)!
quantified water savings associated with different efficiency drategies. Representatives of locdl

municipdities debated the redlization of these savingsin an operating retail distribution system. Inresponse
to these concerns, water conservation case studies for two communities were performed, one with an

aggressive conservation program and one with amore passive program. The purpose of these sudieswas
to provide supporting datain which to eva uate potentia conservation strategiesto meet identified needsin
the Brazos G region. As part of thistask, datawere collected on water use, population, economic activity,
wesether, funding commitments, and other pertinent information necessary to assess the effectiveness of

existing water conservation programs.  The findings of this sudy will be part of the evaluations of water
management srategies for the Brazos G region.

Two communities were selected for the water conservation case studies Templeand Audtin. Theorigind
scope of work proposed that the conservation studies compare two cities located in Williamson or Bell
County. However, in an effort to include a city with amore proactive water conservation program, Austin
was selected as the second city. While not located in the same planning region (Austinislocated in Region
K), Temple and Audtin have smilar geographic locaes and climates.

In order to conduct the case sudy, the water conservation efforts of each community were documented and
compared. The effectiveness of each water conservation program was determined based on water use
changes after implementation of the program.

MEASUREMENTS AND DEFINITIONS

Gallons per Capita per Day (GPCD)

Water use can be reported in many different ways. Themaost common method of reporting municipa water
use is through an assessment of per cepita water use. While this measurement gppears to be
graightforward, the caculations and meanings of these values are widdly debated. The TWDB has
higtoricaly caculated per capitawater use as:

(Tota water pumped — wholesde water sdes— indudtriad sdes) / population / 365 days

The Consarvation Implementation Task Force recently adopted severa definitionsof per capitawater use,
onebeing “total gallons per capitaper day” (gpcd) and another being “residentiad gped”. Thetota gped is
amilar to the TWDB' s definition of gpced, but does not subtract theindudtrial sales. Theresdentia gpedis
caculated usang only single family and multi-family metered sdles. The resdentid gped requires separate
tracking of water sdles. For many entities, these dataare only availablefor recent years. Mogt citieshave

! GDS Associates. Quantifying the Effectiveness of Various Water Conservation Techniques in Texas May 2003.
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data documenting total water pumped and wholesdle sdes. Industria use may be tracked separately or
estimated as a percentage of the total use.

Since higorica data are available from the TWDB (1980 to 2003), and the focus of this Sudy is on
municipa consarvation efforts, this sudy uses the TWDB definition of gped for long-term municipa
comparison purposes. Monthly water usage data were available only for the totd amount pumped.
Andyses of monthly data were performed using the total water use.

Population
Another issue of debateisthe definition of “population” The TWDB reports population for acity based on
estimates from the State Data Center, but the TWDB does not report service area populations. Service
areapopulationsare estimated by the respective entity, usualy based on the number of service connections.
In some cases, service area populations reported to the TWDB do not accurately reflect actua
populations. To account for the difference in population estimates, the TWDB has higtoricaly estimated
outside city municipa salesand adjusted total water use accordingly. Whilethis providesabetter estimate
of the city per capitawater use, it assgnsal water lossestoin-city use. If there are substantial outside city
retall sdes, this can overesimate in-city gped. The city of Audtin has consderable outsde city sales.
Therefore, the service areapopulationisused in thisstudy to caculate the net municipa gped. For Temple,
the service populations provided by the city were adjusted to better reflect the reported number of
connections and census data. The use of sarvice area population will result in different estimates of gped
than the vaues reported by the TWDB.

Unaccounted-for Water

Unaccounted for weter is the amount of weter that the city cannot document through metering or sales. It
typicaly includesleskage, spillsor releases from broken pipesor other infrastructure, metering errors, and
illegd connections. Depending on the accounting procedures of the city, it may dso include fire water,
water used for line flushing and other operational proceduresthat are not metered. It isoften expressed as
apercentage of thetota amount of water pumped. Historicaly, the TCEQ has cons dered unaccounted for
water of lessthan 15% asacceptablelevelsfor retail distribution sysems. Recent legidation (HB 3338) will
require municipaitiesto perform water audits every five yearsto help reduce unaccounted for water [osses
Thislegidation is expected to take effect beginning in 2006.

For thisstudy, unaccounted-for water istheamount reported to the TCEQ and TWDB onthecity’ sannua
water use form. Typicaly, these quantities do not equal raw water pumped minus metered sales.

CiTY OF TEMPLE WATER CONSERVATION PROGRAM

The city of Temple islocated in northeastern Bell County gpproximately 36 miles south of Waco and 67
miles north of Audtin. The city was founded in 1880 as a mgjor junction of the Gulf, Colorado, and Santa
Fe Railway by the railroad’ s chief engineer, Bernard Moore Temple.

The city of Temple recaives its water from the Leon River and Lake Bdton, which is a 12,300-acre
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reservoir on the Leon River. Temple has contracts with Brazos River Authority for approximately 22
percent of the water in Lake Belton. Based on the 2001 regiona water plan, the city’s dlocation is
projected to meet its expected water needs until at least 2050.

Since the city’s current water supply is expected to meet its needs for at least the next 45 years, water
consarvation in Temple is focused on decreasing lost revenue from unaccounted-for water loss and
increasing public awareness of conservation efforts during times of peak use.

Temple'sWater Conservation Plan

The city prepared and adopted the City of Temple Drought Contingency and Water Conservation Planin
March 2000. The plan was developed to meet the requirements of Title 30 of the Texas Adminidrative
Code Chapter 288 (30 TAC 8288). The plan identifies three gods of the city’s conservation program,
induding:

1. Encouragewater conservation through public education. Conservation topics are addressed inmel
outs and by the media during peak water use times.

2. Reduce unaccounted-for water loss.

3. Reduce water use (measured in gallons per capita per day) by five to ten percent by 2010.

Thegoasof the conservation program were devel oped with the understanding that in order for conservation
efforts to be effective, the customers must respond to the public education materias, population growth
must compensate for decreasesin revenue from decreased water usage, and it must be feasible to reduce
unaccounted-for water |0sses.

There are Sx mgor components to Temple swater conservation plan that were either aready in placeor
developed to meet the city’s conservation gods. These Sx components include metering, adoption of a
plumbing code that requires water conserving plumbing fixtures, water rates, ditribution system leak
detection and repair, accounting, and recycling and reuse.

Metering. Temple currently has 21,649 metered service connectionsthat account for al of thecity’ sweater
use. Raw water is pumped from the Leon River and metered at each of the water trestment plant clarifiers.
Resdentid meters are checked every ten years, and industrid and large commerciad meters are cdlibrated
annudly.

Plumbing Code. Temple has adopted the Southern Standard Plumbing Code in the city’s Code of
Ordinances (Ordinance number 98-2583).

Water Rates. Temple hasadopted atwo-step block rate sructurefor al metered water services. Therate
structure was adopted in the city’s Code of Ordinances (Resolution number 99-2300-R). Initid water
connection fees are charged based on meter sizes and connection lengths. The city o supplieswater to
Troy, Morgan’ s Point Resort, and Little River/Academy. The rate structure for water connections outside
the city limitsis the same as the rate structure established in the Code of Ordinances for metered services
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within the aty limits,

Distribution System Leak Detection and Repair. Temple sWater Digtribution Department isresponsible
for lesk detection and repair. All city employees, customers, police officers, and meter readers take an
activerolein lesk detection.

Accounting. Temple tracks monthly water sdes and uses by resdentid, commercid/indugtrid,
governmenta/indugtrid, fire hydrants, or wholesale cusomers. Annua water lossis cadculated to audit the
amount of water pumped into the system and amount of water distributed through metered sales.

Recycling and Reuse. The city has recently implemented a reuse program for landscape irrigetion at the
Wilson Park bdl fields. Approximately 3.795 million gallons of reuse water was used at the park in 2003.

Budgetary Commitment

According to the Water Conservation Plan, Templ€e s budget was devel oped to meet the operational and
debt service costs of the water digtribution system by alocating the revenue from water sdlesto the water
utility budget. The current rate structure was established to meet budgetary and debt repayment needs plus
atwo and a haf month reserve for contingencies.

Program Outlook

City of Temple Water Utility personne are dedicated to providing awater distribution system that can meset
the needs of an increased service population while aso deve oping reuse effortsto minimize the demand on
the existing digtribution system a peak use times.

Effectiveness of the Water Conservation Plarn/Program
In order to evaluate any potential impacts of thewater conservation plan on water use and/or unaccounted-
for water lossin Temple, water use and conservation datawere collected from thecity. The dataincluded:
- Monthly water use data (starting in 1990);

Annua unaccounted-for water loss data (Sarting in 1995);

Annua service population data (starting in 1990);

Annud per cgpitaincome data (Sarting in 1990); and

Annua tota of building permitsissued (Sarting in 1990).

Datafrom the TWDB on population, water use and industrial and municipa saesfrom 1980 to 2001 were
used to supplement data received from the city and provide alonger history of water use.

The effectiveness or impacts of thewater conservation plan was estimated based on water use and changes
in unaccounted-for water loss after the implementation of the plan. The rdationship of water use to
economic development and the service population was also evauated.

Climatic data were collected for the time period under evauation to determine if changes in dimatic
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parameters such as average monthly temperature or annud rainfal influenced the changes in water use.
Annud rainfal from 1990 to 2003 ranged from 20.3 inchesto47.3 inches per year. Monthly precipitation
had grester variability, ranging from O inches to 13.5 inches. The average amnua temperature over the
period of record ranged from 65.3 to 69.0 degrees Fahrenheit, with an average low temperature of 48° Fin
January and high of 86° Fin July. Comparisonsof total monthly water use to monthly precipitation and
average monthly temperature are shown on Figures 1 and 2 respectively. Comparisonsto summer dimatic
conditions are shown on Figure 3.

Evduations of the monthly water use data found a notable seasondity of the data, which appears to be
primarily associated with ranfal. Y eearswith lower totd annud rainfdl gppear to have ahigher average non
summer monthly use, but peak month usage was more directly related to summer precipitation (or lack of
precipitation). Comparisonsof total water useto annud rainfal did not directly correlate. For example, in
year 2000, the total annua rainfal was 44.9 inches (gpproximately 8.8 inches above the average over the
study period). However, thetotd municipad water used in 2000 wasthe highest during thissametime. One
reason isthe very high usage in the summer months (most likely due to outside weatering) when there was
little to no rainfdl. Higher rainfdl in winter months had little impact on winter water usage. Therefore, it
gppears that tota water usage is a function of monthly precipitation in the summer and lessso inthewinter
months. Whiletemperature varied with the seasons, the average temperatures did not vary sgnificantly from
year to year and had little impact on total water use.

Per capita income and building permit data was obtained to compare trends in water consumption to
economic development in the Temple area. Per capitaincome data was obtained for the city of Temple
from the U.S. Department of Commerce Bureau of Economic Analysis for 1990 to 2001. Per capita
income in the Temple area was gpproximately $23,415 in 2001. However, since income data was
unavailablefor 2002 and 2003, income was not used to eva uate the trendsin economic development since
the water conservation plan was adopted in 2000.

Building permit data was collected from the city’ s Planning Department as a second indicator of economic
development. As shown on Figure 4, there gppearsto be an increase in economic development inthemid
to late 1990s, with an increase in activity again during thelast three years (2001 to 2003). The number of
building permitsissued reached a peak in 1996, which correspondsto apeak in water use. However, the
increased water use may be more related to the drought of 1996 than to building activities. Therecent rise
in building activities, beginning in 2001 does not correlate to an increase in municipa water use.

Service area population for the city of Temple has increased at a fairly steady rate snce 1992, and
municipa water use has generdly trended upward with service population (see Figure 5). Overdl, per
capitawater usein Temple has decreased since theimplementation of thewater conservation planin March
2000, but the time period istoo short to assess whether this reduction is associated with the conservation
plan or is smply within norma variations. Asshown on Figure6, the average per capitawater use prior to
year 2000 is 208 gpcd. The average per capita use between 2000 and 2003 is estimated at 191 gpcd,
which represents a reduction of 17 gpcd. Much of this reduction appears to be related to improved
metering and reduced unaccounted-for water. Unaccounted-for water |osses are shown on Figure7 and
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rangefrom 15.5%to 27.5 % for years prior to theimplementation of the water conservetion plan. Thecity
reports sgnificant reductions in unaccounted-for water in years 2002 and 2003, which is attributed to a
concerted effort to reduce losses and the consgtruction and devel opment of anew water trestment plant and
distribution system expanson. However, the unaccounted-for water loss reported for year 2002 (lessthan
0.02%) appearsto bein error. Comparisonsof total pumpage with salesin 2002 indicate lossratessmilar
to those in previous years.

Based onthe straight comparisons of water use and unaccounted-for water, theimplementation of thewater
consarvation plan in Temple appears to have been effective in reducing overal annua water use and
unaccounted-for water. Per capita water use has decreased approximately 8 percent (17 gped) sncethe
water conservation plan was adopted in March 2000. Unaccounted-for water ossin 2003 was reduced
from an averagelossrate of 18.4 % to 8.4%, which correspondsto areduction of approximately 18 gpcd.
This indicates that nearly al of the reductions appear to be attributed to reductionsin unaccounted-for
water. However, it isuncertain whether the unaccounted for water reduction istruly dueto reducing water
losses or better calibrated meters and accounting of water uses. The lower water use could also be
atributed partly to higher summer rainfdl. The amount of data after the implementation of the water
conservation plan is insufficient to attribute these observed reduced water uses solely to the city's
conservation efforts.

CiTY OF AUSTIN WATER CONSERVATION PROGRAM

The city of Audtinislocated in central Travis County and receivesits water from the Colorado River and
Highland Lakes system The 2001 Region K Water Plan reported a firm available supply to the city of
371,856 acre-feet per year (including steam dectric and 325,000 acre-feet per year for municipa use).
These supplies are expected to meet the city’ sdemands through 2030 under drought of record conditions.

In 1982, Audtin's water use neared its high water pumpage capacity during the summer months. In
response, thecity developed an Emergency Water Conservation Ordinance, which initiated thecity’ swater
conservation efforts. The water conservation program since that time has expanded to not only focus on
emergency needs but aso long-term conservation efforts to reduce average day and peak day demands.

Austin’sWater Conservation Plan

The city of Augtin developed its water conservation program in 1985 as a joint venture of the Planning,
Environmenta, and Conservation Services Department and the Water and Wastewater Utility. From 1985
to 1987, the city initiated an aggressive door to door program to install water efficient showerheads and
faucet agrators. Other activitieswereidentified and incorporated into the program over theyears, and the
city adopted its firg water conservation plan in 1993. The plan was updated in 1999 to meet the
requirements of 30 TAC §288.

The 1999 Water Conservation Plan identifies three gods of the city’ s conservation program, induding:
1. Reduce the 1990 projection of year 2005 peak day water use by ten percent.
2. Reduce average per capitadaily water use by five percent.
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3. Reduce projected year 2050 demand by 25,000 to 50,000 acre-feet per year (gpproximately 7 to
14%).

Audtin’ swater conservation plan outlines system-wide conservation effortsin the following categories:
Sngle-family, Indoor programs
Sngle-family, Outdoor programs
Xeriscgping
Multi-family, Indoor programs
Multi-family, Outdoor programs
Industrid/Commercid/Ingtitutiond, Indoor programs
Industrial/Commerciad/Indtitutiona, Outdoor programs
Children’s Educeation
Public Education
Utility Management
Water Reuse and Recycling

Sngle-family, Indoor programs. The city offers severd incentive programs for resdentia properties
including rebatesfor low-flush toilets, water efficient clotheswashers, and low-flow showerheads. Thecity
aso digtributes leak detection kitsto resdentid customers at information fairs and by request.

Sngle-family, Outdoor programs. Thewater conservation program aso includesincentives and rebates
for angle-family residentid properties that plant water efficient shrubs and trees or inddl a rainwater
harvesting system. In addition, thecity offersfreeirrigation system auditsfor cusomerswith monthly usage
(inthe summer months) exceeding 15,000 gallons. Rebates are offered to res dentswho choose to upgrade
exiding irrigation systems with new systems that have water conservetion fegtures.

Xeriscaping. The city of Audin and Xeriscape Garden Club have a demongtration garden that provides
water utility customerswith information about water conserving landscaping. Thecity dso offersawardsto
loca landowners who have utilized water-wise landscaping in their yards. A tour of homes and one-day
workshop on xeriscaping are aso promoted by the city and Xeriscape Garden Club.

Multi-family, Indoor programs Smilar to the programs offered to Sngle-family resdentid customers,
owners and managers of multi-family complexes can dso receiveincentives from thecity for theuse of low-
flush toilets in each unit. Multi-family complexes are d<o digible for rebates from ingdling water efficient
clothes washers in community laundry facilities.

Multi-family, Outdoor programs. All muiti-family propertiesaredigiblefor afreeirrigation system audit
and rebatesfor upgradesto an exigting irrigation system. Owners and managers can aso receiverebatesfor
the ingalation of arainwater harvesting system.

Industrial/Commercial/Institutional, Indoor programs Commercid andindudtria propertiescanreceive
rebates and grants for ingtaling equipment or redesigning processes that are more water efficient, such as
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reusing high quality rinseweater or replacing single- pass cooling with recirculating cooling sysems. Incentives
ae avalade for usng low-flush toilets, waterless urinds, and low-flow showerheads. Facilities with
community laundry facilities, coin-operated clothes washers, or industria laundry equipment can receive
rebates for ingdling water efficient equipment.

Industrial/Commercial/lnstitutional, Outdoor programs Indudrid and commerdd fadilitiesaredigible
for freeirrigation system audits and rebates from irrigation system improvements and ranwater harvesting
under the same programs as single-family and multi-family customers. Additiondly, the city offerstraining
courses for professiond irrigators in the Audtin area that focus on water efficient irrigation systems and
Audtin’ swater conservation program.

Children’s Education. Thecity of Austin hasan dementary school-aged education program, the Dowser
Dan Show, that teaches kids the importance of water conservation and how they can conserve water. The
program reaches over 30,000 children each school year. The city aso has a water-wise curriculum thet
provides hands-on experiments for fifth grade students to learn more about water conservation.

Public Education. Water conservation materias are provided to customersthrough bill suffersand media
campagns. Onemediacampaign, Peek Day Management, focuses on water conservation effortsduring the
summer months to reduce outdoor water use. A water conservation program websiteisalso avallable and
indudes tips on minimizing water use and information about the city’ s various incentive programs.

Utility Management. The city’ swater rate structure was devel oped as an inverted block rate structureto
provide Sngle-family resdentid customerswith conservation incentives. Thecity so hasalesk detection
program and extensve and comprehensive metering system and maintains records of water distribution,
sdes, and water accounting, including caculating unaccounted-for water uses.

Water Reuse and Recycling. Audtin'sWater Reclamation Initiative (WRI) Programis currently supplying
water for nonpotable water uses including golf course irrigation and uses at the wastewater trestment
plants. Thereclamed water sysemsare being expanded to extend sarviceto additiona customersincluding
in the Robert Mueler Municipd Airport (RMMA) redevelop Site areaand to indudtrid sites. The City of
Austin has conducted master planning for itsreclaimed water systems and continuesto eval uate and plan for
expandons. Reuseisakey component of Audtin'slong-range water supply and conservation plans.

Budgetary Commitment

The current water conservation program as outlined in the 1999 Water Conservation Planisincorporated
into the city budget for funding through 2005. In 1999, the city was evauating additiona funding through
municipad bonds and/or TWDB sources to develop, design, and congtruct a reuse system and facilities.
Austin continues to plan and schedule its Water Reclamétion Initiative (WRI) reclamed water sysem
expangon projects through itsannua Capitd Improvements Program funding process. Audtiniscurrently
conducting a Bureau of Reclamation Title XVI Study in pursuit of securing additiond funding through a
federd grant funding program.
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Program Outlook

City of Audtin Flanning, Environmenta, and Conservation Services Department and Water and Wagtewater
Utility personnd support the water conservation program. The City estimatesthat the current water supply
will meset the city's water demand through 2050 utilizing conservation and reuse to reduce demand by an
estimated 50,000 acre-feet per year by 2050.

Effectiveness of the Water Conservation Plan
In order to evduate any potentia impacts of the water conservation program started in 1985 and the water
conservation plans adopted in 1993 and 1999 on water use and/or unaccounted-for water loss, water use
and conservation data was collected from the city. The dataincluded:
- Monthly water use data (starting in 1980);

Annua unaccounted-for water loss data (Sarting in 1993);

Annud service population data (starting in 1980); and

Annud totd of building permitsissued (garting in 1998).

The effectiveness or impacts of the water conservation plan was estimated based on water use after the
implementation of the water conservation program in 1985. The relaionship of water use to economic
development and the service population was aso evauated.

Totd water use for the city of Austin hasincreased from 28 billion gallonsin 1980 to 51 billion gdlonsin
2003 (see Figure 8). Of these amounts, gpproximately 6 to 16 percent is associated with wholesale and
industrial sdes. Mogt of the water usage is for municipa use within the city’ s service area. As such, the
increase in water usage trends upward with increased service areapopul ation, yet per capitawater use has
decreased gpproximately 20 gped since the initid conservation efforts in 1985. Figure 9 presents the
historical municipa gped for Austin from 1980 to 2003. As shown on thisfigure, there appearsto betwo
distinct levels of per capitawater use, one prior to 1990 and one after 1990. Prior to conservation efforts
in 1985, the per capita water use was 176 gpcd. From 1991 to 2003, the average usage was
approximately 156 gpcd. Per capitawater use over thelast decade hasremained fairly constant with some
dight fluctuations due to dlimatic conditions.

As with the city of Temple, comparisons of climatic datato water usage for the city of Augtin dso found
seasond fluctuations that appear to be related to monthly precipitation. Annud precipitation for Audinis
gmilar to Templewith an averagerainfal of 34 inches per year. Thedifferenceisthat the annua water use
for Augtin seems to better correlate with the total annua precipitation than for the city of Temple. Sight
peaks and dips in annua water use correspond to dry and wet years. The seasonal summer peaks for
Austin are approximately 1.6 times the average winter use?, whereas for the city of Temple, the average
summer peaking factor was approximately 1.8. Thisindicates that adightly higher impact will be seenin
Temple' s water use during dry summer months. As with Temple, average annud temperature does not

2Winter useis defined as the average use between November and March (inclusive). Summer use is the average use
for the three highest summer months (July — September).
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appear to have asignificant impact on water usage. The seasond variations observed with temperature are
more likely associated with the seasond variaions of precipitation and outdoor watering. The average
annual temperature over the period of record ranged from 66.2 to 71.2 degrees Fahrenheit. (Figures 10
through 12 show monthly and dimatic data for Austin.)

Two different data setswere obtained to compare trendsin water consumption to economic development in
the Audtin area, building permits and per capita income. Building permit data were collected from the
Panning Department’ s online database as oneindicator of economic development. However, the database
only contained datafrom 1998 to 2003. Suffident building permit datawere not availableto be used asan
indicator a the time of this study.

The second indicator of economic development used was per capitaincome. Per capitaincome datawas
obtained for the city of Augtin from the U.S. Department of Commerce Bureau of Economic Andysisfor
1980 to 2001. Per capitaincome in the Austin metropolitan area has increased from $15,001 in 1985 to
$31,511 in 2001, representing a110 percent increase. Asshown in Figure 13, there appearsto be atrend
upward in average per cgpitaincome beginning in 1997. Thisismogt likely associated with the rise of the
high-tech indudtry in the Audtin aea. Despite increased economic development in the area and higher
incomes, the average per capitawater use has remained fairly constant.

Another measure of the effectiveness of awater conservation program may be areduction in unaccounted-
for water. Data for unaccounted-for water was available from 1993 to 2003, with the exception of 1999
where information was not available for August or September. Unaccounted-for water remained fairly
condant during thet time, as shown in Figure 14, rangingfrom 4 to 7 percent of thetota system pumpage,
which iswell below the conservation program’s god to keep unaccounted-for water uses lower than 15
percent. A sgnificant reduction in unaccounted-for water use may have occurred prior to 1993 after the
initiation of the programin 1985, but data are not available to quantify these savings.

Basad on the straight comparisons of water use, the implementation of the water conservation programin
Austin has been effective in reducing overdl annua water use and maintaining unaccounted-for water well
below typicd levels. Average per capitawater use has decreased gpproximately 11.4 percent (20 gpcd)
since the water conservation program started in 1985. Thisdecreaseislikely attributed to the multitude of
conservation programsthe city hasput in place aswdl asreductionsin unaccounted for water. Estimates of
water savings for different types of conservation measures are shown in Table 1.

Accounting for al of Austin's conservation drategies that are currertly in place, there is the potentia to
reduce per capita water use by about 14 gped if the target adoption rate is met. Additiona per capita
reductions due to commercid efficiency strategies are small (gpproximately 1 gped). Reductions seen to
date are approximately 20 gped from pre- conservation plan use, and actudly may begrester if comparedto
expected use without conservation. Some of this reduction may be associated with reduced unaccounted
for water, but this cannot account for dl of the reduction. Continued declinein per capitawater useafter
1991 isnot evident in thisstudy. However, the conservation plan may be keeping per capitausein check
when it otherwise would have increased due to higher water uses associated with suburban development
with higher income levels
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Tablel
Water Savings Associated with Different Water Strategies
Water Efficiency Strategy GPCD Employed | Potential Adoption Austin Savings'
Savings by Austin Rate (GPCD)

SF Toilet Retrofit 105 X 50% 5.25
SF Showerheads 55 X 50% 2.75
SF Clothes Washer Rebate 5.6 X 0% 5.04
SF Irrigation Audit 20.3 X 5% 102
SF Rainwater Harvesting 87 X 5% 0.44
SF Rain Barrels 0.9 X 30% 0.27
MF Toilet Retrofit 105 X 60% 6.30
MF Showerheads 55 X 60% 3.30
MF Clothes Washer Rebate 12 X 80% 0.96
MF Irrigation Audit 18 X 50% 0.90
MF Rainwater Harvesting 3.7 X 5% 0.19
POTENTIAL SAVINGS* 13.72
SF —single family unit MF multi-family unit

1. Potential savingsfor Austinwere calculated assuming twice the SF population as MF population

Commercial Water Efficiency Savings Employed | Assumed Number Austin Savings
Strategy by Austin of Measures (GPD)
Commercid Toilet Retrofit 26 GPD X 20,000 520,000
Coin-Operated Clothes Washer 24 gal/washer X 300 7,200
Rebate

Irrigation Audit 125GPD X 500 62,500
Commercial General Rebate 1 gal/rebate $ -

Commercia Rainwater Harvesting 35.2 GPD X 200 7,040

Source: Quantifying the Effectiveness of Various Water Conservation Techniques in Texas prepared for the Texas
Water Development Board, GDS Associates, May 2003.

CONCLUSIONS DRAWN FROM CASE STUDIES

Both communities eva uated in thewater conservation studiesrecognized areductionin overal weter usage
and unaccounted-for water following the adoption of their repective water conservation programs. For
Templeit is unknown whether these reductions are associated with the water conservation plan or other
factors. For Audtin, the datafollowing the implementation of the conservation plans extend over avaried
dimetic period for more than ten years, which indicate that the observed reductions are related to the
implementation of water consarvation drategies. Based on limited data it appears that some of the
observed reductionsin per capitawater use are associated with reductions in unaccounted-for water. In
fact dl or nearly dl of Temple's reduction in per capita use gopears to be directly due to lower
unaccounted-for water, which may or may not be reflective of actua reductionsin water losses but rather
better accounting methods. Austin's per capita water use has decreased more than what could be
attributed to reduced unaccounted-for water. Reductions due to other measures gppear to be occurring, but
quantified reductions for each conservation strategy coud not be assessed.
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While both case studies indicate reductions in water use, the differences in each program’ s life-span and
drategies make it difficult to compare the two cities directly.

In Audtin, the water conservation program includes severd incentive and rebate programsthat are not used
in Temple, induding low-flush tailets, low-flow showerheads, and rainwater harvesting. In addition, the
Audtin water conservation program was initiated in 1985, nearly 15 years before Temple's water
conservation plan was adopted. Austin’s prominence asarapidly growing metropolitan areadirected most
of itsearly proactive water conservation strategies.

In Temple, water conservation appears to have been effective, at least in the short-term, to better account
for unaccounted-for water and convey conservation messages at peak usetimes of theyear. Further data
are needed to confirm that these observed reductions are dueto the city’ seffortsin reducing water usesand
losses, or other factors such as summer rainfal. Recent population growth has prompted the city to
construct anew water treatment plant and expand itsdigtribution system. Thismay be contributing to lower
water losses associated with older leaking infrastructure. Further reductions are unlikely, and the city may
actudly see water |osses increase as the new system ages.

In generd, theresults of this study indicate that additiona focus on water conservation can be effectivein
reducing tota water use and unaccounted-for water over the short-term. Specificaly, effortsto reduce
water losses are a pro-active drategy that can be undertaken by the city directly. The impacts of these
efforts gppear to be redized over ardatively short time period, but require continued efforts to maintain
thesereductions. Other proactive, incentive-based programs, such asAustin's, prove effectivein providing
along-term reduction in water demand. However, the continued impacts of the plans are uncertain. Many
of the conservation measures available to municipditiesinvolve customer participation and in Some cases,
lifestyle changes. These changes often take time and require continua effort to maintain the effectiveness.
Dueto the short length of time since the Temple water conservation plan wasadopted, it remainsunclear if
limited water conservation strategeslike Temple swill provide asustained reduction in water demand. For
Audtin, continued reductionsin per capitawater usemay be occurring, but are not readily discernablefrom
the data. Changesin economic characterigticsin Augtin, including a generd increase in affluence and an
increasein theingtdlation of automeatic irrigation systems, may mask the reductionsin water use from other
conservation measures. Further study isneeded to assess estimated per capitawater use that would occur
if no conservation srategies were in place.
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Figure 1A
Total Water Usage and Monthly Rainfall
City of Temple, 1990-2003
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Figure 1B
Monthly Water Use vs. Rainfall
City of Temple, 1990 - 2003
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Figure 2A
Total Water Usage and Average Monthly Temperature
City of Temple, 1990-2003
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Figure 2B
Monthly Water Use vs. Average Temperature
City of Temple, 1990 - 2003

800

700 >

600
N y = 0.2246% - 23.571x + 893.28
Q R’ =0.7646
2 500
Q
1%
o]
5}
& 400
=
>
<
S 300
=

200 Y

100

0 T T T T T T T
20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

Average Monthly Temperature (Degree F)



Brazos G RWPG Water Conservation Case Studies
Page 17 of 27

Figure 3
Municipal Water Usage and Summer Climatic Data
City of Temple, 1990-2003

350 . 100
1
1
1
1 90 .
300 1 ' @
! S
= : 80 £
8 | =
a . . 1 <
© 250 T Water Conservation Plan Developed in March 2000 — L 70 c
o 1 ©
< 1 14
= Y 1 —
g \ 60 2
O B c
- 4 1 c
5 200 ! g
o | PO
2 i S0 §
2 ' ™
8 150 + [C—Summer Rainfall ! e
° =& Municipal Summer Water Usage (gpcd) : M40 5
=4 ©
© Average Summer Temperature : 5
-] L o
= 100 T ! 0 £
2 ' ]
g . =
t 20 S
! c
50 + ' g
' L 10
]
m I 0 N v 0 Y P 0 O 1 I 6
O T T T T T T T T T LJ T T 0
o P N ™ < o] © N~ o] o] o — N [a0)
(2] (o2} (2] D [e2] [e2] (o2} [o2] (o2} (2] o o o o
[} (2] [} [e)] [« [} (e [} (<2} [ o o o o
— - — - - -~ - i - — N N N N
Figure 4
Municipal Water Usage and Economic Development
City of Temple, 1990-2003
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Million Gallons

Figure 5
Total Water Usage and Service Population
City of Temple, 1990-2003
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Figure 6
City of Temple Service Area GPCD
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Million Gallons

Figure 7

Municipal Water Usage and Unaccounted-For Water

City of Temple, 1990-2003
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Figure 8.
Total Water Usage, Municipal Water Usage and Service Population
City of Austin, 1980-2003
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Figure 10A
Total Monthly Water Usage and Monthly Rainfall
City of Austin, 1980-2003
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Figure 10B
Monthly Water Use vs Rainfall
City of Austin, 1980 - 2003
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Figure 11A
Total Monthly Water Usage and Average Monthly Temperature
City of Austin, 1980-2003
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Figure 11B
Monthly Water Use vs Average Temperature
City of Austin, 1980 - 2003
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Gallons Per Capita Per Day (GPCD)
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Figure 12
Municipal Water Usage, Average Summer Climatic Data
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Figure 13
Municipal Water Usage and Economic Development
City of Austin, 1980-2003
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Figure 14
Municipal Water Usage and Unaccounted-for Water
City of Austin, 1980-2003
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Note: Unaccounted-for Water Data Not Available Prior to 1993 or for 1999




