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LAW OFFICE OF RICHARD T. MILLER RECEIVED
414 E. Wallace Street

P.0. Box 99 20/60CT 10 AMIO: 21
San Saba, Texas 76877
325-372-4400 phone ~ 325-372-3645 fax PUBLIC UTILITY COMMISSIGN
Email: rtmiller@centex.net FILIHG CLERK
b
October 7, 2016
Via Express U.S. Mail

Public Utility Commission of Texas
Attention: Filing Clerk

1701 N. Congress Ave, Suite 8-100
P.O. Box 13326

Austin, TX 78711-3326

Re:  PUC Docket No. 45283; SOAH Docket No. 473-16-1834.WS; Ratepayers’
Appeal of the Decision by North San Saba Water Supply Corporation to Change
Rates
Greetings,

Enclosed are one original copy and 13 disc copies of the Fourth Supplement to Roger Whatley’s
Rebuttal to PUC Staff’s Testimony. Please file in the above-referenced matter.

Thanks,
Regina M. Morgan

rmmorgan@centex.net
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SUPPLEMENT TO REBUTTAL TESTIMONY OF ROGER WHATLEY

I. REBUTTAL TO SCAFF DIRECT TESTIMONY

PLEASE STATE YOUR SUPPLEMENTAL REBUTTAL TESTIMONY IN
RESPONSE TO DIRECT TESTIMONY BY PUC STAFF SEAN SCAFF.

In Mr. Bednarski’s Direct Testimony (45283-35) much use is made of a reference
source, the American Water Works Association M1 Manual entitled as “Principles
of Water Rates, Fees, and Charges,” also subtitled as “Manual of Water Supply
Practices.” On pages 26 to 38 of his testimony he shows, as Exhibit FB-3, the
Foreword containing an overview of the content of the book. Mr. Bednarki’s own
analysis follows a subset of that M1 Manual methodologies and which he chose to
apply in calculating the North San Saba Water Supply Corporation (NSSWSC)
Revenue Requirement as might have been calculated in July2015 time frame using
the base year of 2014.

The AWWA M1 Manual represents itself as authoritative on its subject &
content of standard practices, and Mr. Bednarski (and by extension, PUC Staff)
implicitly accepts its authority. I shall do no different here.

In my Third Rebuttal (45283-52) I addressed Mr. Bednarski’s accounting
errors in calculating an appropriate Base Rate based on his calculation of Fixed
Revenue Requirement. I would now like to address Mr. Scaff’'s use of Mr.
Bednarki’s calculations and his own calculations to re-design NSSWSC’s
Conservation Rate structure.

Mr. Scaff’s Direct Testimony (45283-36) contains the following Q&A

(Scaff Testimony 5:5-9):

SOAH Docket No. 473-16-1834.WS Roger Whatley — 4" Supplement to Rebuttal Testimony
PUC Docket No. 45283 North San Saba Water Supply Corporation
3
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How did you analyze the water rate set by North San Saba?

“I used the number of connections at the end of the test year, the water
production/billed worksheet provided by the utility, and the revenue requirement
provided to me by Mr. Bednarski. I then determined the rate I would recommend
based on Mr. Bednarski's cost of service....”

In others words, Mr. Scaff used the historical demand profile of the base
year 2014, unadjusted, and he implicitly assumed, without ever explicitly
addressing the question, that this is the demand profile that should be projected
forward under the new Conservation Rates and thru the balance of 2015 and 2016
without ANY change or adjustment of demand in that revenue projection.

But what does the AWWA MI Manual have to say about this? Plenty
enough, it turns out. In Exhibit RW-27, there is a copy of pages 22, 23, 24, and 190
of the same AWWA M1 Manual, taken from an online source given on the first
page of the exhibit. Under the heading of “Projecting Revenue” (page 22), and
further subheading of “Projection Considerations” (page 23) is this passage:

“...it is often necessary to normalize or adjust historical data to reflect

abnormal conditions that may have caused unusual variations. Some of the

most common areas for adjustment are discussed in the following sections.”

Was 2014 an unusual weather year? I recall it as mighty droughty. One
might expect water demand to be higher in a year with drought conditions, much

less a historic and extended period of severe drought, as we were still experiencing

in 2014.
SOAH Docket No. 473-16-1834.WS Roger Whatley — 4% Supplement to Rebuttal Testimony
PUC Docket No. 45283 North San Saba Water Supply Corporation
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The first two of the following sections under this subheading of “Projection
Considerations” are un-interesting here. But the next three are of prime interest
here:

“Weather Normalization. In many areas weather conditions can greatly affect

water sales. Thus the utility should consider adjusting past sales when weather

considerations have been abnormal.” (emphasis added.)

“Conservation. Revenue projections may need to be adjusted for conservation
measures installed in the past or to reflect conservation measures to be used in the
future. These projections can be difficult to adjust. Past conservation measures may
permanently reduce water sales, so comparing water sales before the conservation
measures were installed could overstate future projections. The effects of future
conservation measures can be difficult to quantify and support. However, a diligent

attempt should be made to estimate the effect of conservation measures on

revenues; otherwise actual revenues may differ significantly from projections.”
(emphasis added).

“Price Elasticity. Most water use is considered to be relatively insensitive to
changes in the price of water (price inelastic). However, uses such as lawn watering
and industrial sales may be somewhat more sensitive to the price of water. Many

utilities have experienced water use reductions due, in at least some measure, to

increases in the price of water. Major rate increases have, at times, reduced

industrial water sales.” (emphasis added).

Regarding Weather Normalization: Was Mr. Scaff wise in using unadjusted

2014 water sales, reflecting the demand profile of an unabashedly droughty year,

SOAH Docket No. 473-16-1834.WS Roger Whatley — 4" Supplement to Rebuttal Testimony
PUC Docket No. 45283 North San Saba Water Supply Corporation
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as the basis of a forward projection from the July 2015 time frame into 2016? Was
he following industry Standard Practice in his computation in using the demand
profile of an unusually droughty year? Not as far as I can understand the AWWA
M1 Manual.

Regarding Conservation: Was Mr. Scaff wise in using unadjusted 2014
water sales, reflecting the demand profile of a less aggressive conservation rate
design, as the basis of a forward projection from the July2015 time frame when the
NSSWSC Board chose to implement a more aggressive conservation rate design?
Not as far as I can understand the AWWA M1 Manual.

Regarding Price Elasticity: Was Mr. Scaff wise to ignore the NSSWSC
Board’s intended policy choice of using stronger price signals to accomplish water
conservation? Not as far as I can understand the AWWA M1 Manual, not to
mention the express public policies of the State of Texas as expressed by TCEQ
and TWDB. Why should the PUC be discouraging this? I explicitly considered
demand changes as a result of the new conservation rates (Roger Whatley Direct
Testimony, Docket #29, 6:17-20, 7:14-16, 8:17-18, and other places).

Regarding Weather and Conservation and Price Elasticity all taken together,
Exhibit RW-18 in my Second Rebuttal (45283-44) clearly shows a drop in demand
profile immediately after the new rate design was implemented, and as compared
to the 2014 Base Year. Mr. Scaff’s assumptions were, and are, unwise. The M1
Manual states “..., a diligent attempt should be made to estimate the effect of

conservation measures on revenues; otherwise actual revenues may differ

SOAH Docket No. 473-16-1834. WS Roger Whatley — 4" Supplement to Rebuttal Testimony
PUC Docket No. 45283 North San Saba Water Supply Corporation
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significantly from projections.” Based on that AWWA M1 Manual claim, Mr.
Scaff’s analysis lacks “diligence.”

In my Direct Testimony, filed April 8, 2016, on Page 7, Lines 12-16, I
stated:

“Our previous rate structure, when applied to a hypothetical average month
of demand in 2014, yielded an income of $27,146 — a deficit of about $1,854. The
new rate structure applied to the same hypothetical average month in 2014, but with
some assumptions of demand drop in the higher volume tiers, yielded a monthly
income of $34,032. “ (emphasis added).

Just to emphasize the point: In July 2015 I presented to the NSSWSC Board
my spreadsheet calculations based on 2014 average demand, plus my assumptions
of a demand drop due to new and higher conservation rates, and the projected water
sales under these assumptions were $34,032 per month.

In Exhibit RW-29, a P&L for the recent month of July2016, the top-line
water sales (base + conservation volume rates) are $33,903.06, very close to what
I projected in July 2015. When the loan principal payments are subtracted from the
Net Income at the bottom of the P&L, a net loss of $298.59 is noted.

Two salient points are illustrated here:

1) NSSWSC is NOT taking in too much money under the current rate structure and
current demand.
2) The situation is pretty much as the Board projected in calculations and

understood in fact in July 2015 - we do now have lower demand and consequently

SOAH Docket No. 473-16-1834.WS Roger Whatley — 4" Supplement to Rebuttal Testimony
PUC Docket No. 45283 North San Saba Water Supply Corporation
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more conservation in the higher volume-tiers and yet the lowest volume-tier
remained unchanged from before, to the benefit of lower-income members.

Exhibit RW-28 is a 1999 Texas Water Development Board (TWDB)
published paper on “Water Price Elasticities for Single Family Homes in Texas.”
This paper teaches a water price elasticity of approximately .2 can be expected.
Thus, for every 10% rise in water prices, a 2% conservation drop in demand might
be expected.

For the current NSSWSC conservation rates:
The top tier price was increased by 100%, for an expected conservation demand
drop of 20% in current demand. I had actually assumed a 15% drop in July2015.

The next tier price was increased by 75%, for an expected conservation
demand drop of 15%. I had actually assumed a 10% drop in July2015.

The next tier price was increased by 50%, for an expected conservation
demand drop of 10%. I had actually assumed a 5% drop in July2015.

The lowest tier was unchanged, so as to not hurt the lower income members
of our Coop.

Exhibit RW-30 is a copy from the City of Austin website of Austin’s water
rates including their conservation rates.

Exhibit RW-31 compares NSSWSC’s conservation rates with the
conservation rates currently being used by the City of Austin. At all points, the
NSSWSC conservation rate price is lower than the City of Austin’s conservation

rate prices. Austin also has a lower rate for indigent customers termed as

SOAH Docket No. 473-16-1834.WS Roger Whatley — 4% Supplement to Rebuttal Testimony
PUC Docket No. 45283 North San Saba Water Supply Corporation
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A.

“Community Assistance Program” (CA}’) rates. NSSWSC’s conservation rates are
approximately equal or lower than Aust}n’s CAPﬂ conservation rates.

NSSWSC original founders organized the Corporation to serve and provide
domestic water use to single-family homes in rural North San Saba County, Texas,
and which otherwise had no safe and reliable source of water for their homes. The
Corporation has now grown to the point that newer industrial users, such as
sandstone and strip mining companies, have begun using the system as well, which
has put an ever-increasing burden and pressure on NSSWSC’s infrastructure, paid
for by all. In Exhibit RW-2 (Roger Whatley Direct Testimony 45283-29) one of
these stone companies, Cobra Stone, used an average of 160,666 gallons of water
PER MONTH throughout the year 2014. The water is used to wash detritus from
rock saws, as well as to cool the blade. Then this formerly potable water typically
becomes a silt laden runoff into the riverine environs of the Colorado River.
NSSWSC’s graduated rate design is intended to protect low income members while
requiring heavy commercial users to pay for the extreme amounts of water they
use, thus encouraging conservation. NSSWSC should have the.power to adopt
conservation rates that will support the purpose for which it was formed, that being
to provide domestic water use and encourage conservation. NSSWSC Board is
quite happy with the conservation results we have achieved to date.

CONCLUSION
DOES THIS CONCLUDE YOUR SUPPLEMENT TO YOUR REBUTTAL
TESTIMONY?

Yes, although I reserve the right to add to or amend my testimony.

SOAH Docket No. 473-16-1834. WS Roger Whatley — 4™ Supplement to Rebuttal Testimony
PUC Docket No. 45283 North San Saba Water Supply Corporation
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EXECUTIVE SUMMARY

The gencoal rbjective of this praject perfatted by Seaisk Consuhing & 1o exammone and qoantly
e functionad relationship between water conwmption and witey prxce for sngle fanuly
seyudential customers in Tetas. Fhe fust law of ecasnmde theary stxtes ghiat ax the price o ¢

& Aty 5 quinity B dexd o This lnw is vedely belicved and wedl
dosprented Empiricd research over the ast '50 youss b ovusmcnﬂy shawn ﬂmw be sroe for
warer Akbough the & of the rek 73 well Logs d and acsepeed, the precise
selationship between water price 4ad detoand 15001, Many prevous pone chﬁxcny wtudes ek
e sophaiicstion i statetical design and sppeopnae dadabueey negatred b modoce refaabls
Tesalts In addition, pree alastiery estanazey penered in g s ion ane oarely spplcalie 1o
other sepions.

A spectfic objective of ths propct 1 to sdentify the averall price sigmad parecived by cortomers
from the mulsple prices assocuted wid bk rakes. I wases ngencwes sokd wateeat  singhe
pras. the ghostion of gexse sigtial wimidd b as eaty o6c ~~ ¢ wearld be the xagutar wates prios
When waler jsaokd &t mulliple waler pekies, it contrast, we meit sdeatify the prae or
comhinatin of prices (o whah cuntomers sespond. This queation of peice angnad iy of growny
smpostance bocause many TERS water agencies are sdoptieg Insreasing Mok Ve struwsures m
wisch wader peos mcreises with nereasing marnemeats of watey use durrg 4 milling pecisd. Ope
aof he prriseipal axaseets uved 1 suppon of Black tates 15t they ivrease the powe segad send
to customens Gy vanserve water, This project mvestigates this hypothesis via both survey reseasels
pspchometoey and empiricsd evatuation of waier we patterm {econtmetsicsy The irapact of
moreasing block talex on peak season water use s of panicular coprem

These chatlenging guestions rxpine both a drung rescanh design amd un cxtensive dutiset
abtun wourre, staisucatly valid naswers. To sofate and descrdie the impatt of water price o
waser ise, we et cantrol for &1 the other factors affecting wiater wse. Beowse of the mhevent
congplexties i contrallmg & ponprics by, we determoant thet i lest couse for Wis
PrORe was (o wse o Biphly foomes sepmmeatalon plen. We identdicd 15 reprossntaine tustors
profies and then selected sample homes that closely mazeh she profile definons over 3 cross
secin of water sgencies T this way we pbramed und analyeed water consurmpinm of bomey
tha are neardy sdenixal 1 all ways, axceps for the enties! fact it they face differens warer
grrwes bt over e an acros wates agendion In short, s wied & nonrasdemized selertion
PrOCEss W vorirol foe nenprice vatiehins s that we catkd wslule the waler prioe srpat, We
witfecied gt from 3276 homes werved by the cities of Austin and Corpus Chrsta, and the San
Antario Witer Systenn i SAWS)

P v —— s Segatus Colding >
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NN & ]

Chapter§  Analyss of Individoal Home Water Use by Profii

3.1 DacresefContunous Chowe Moded ... 0. w
52 Resoluof the Diemie/Cantinosus Chixice Mode! .
53 Prodlems with the Dicrete/Continsoux Cholor Modet ... . ..

Appendices

Bureey Questions and Codes

Wenther Yarishie

Prafile Statictics

Sample Water Bills

Deetaile of the Discrete’Continnons Chadee Mode!

BN

<o Smmc'wu%;c;

EXHIBIT RW-28

ERECUTIVE SUMMARY » 8.3

Conchusions oo Precing from Mai Sareey
Froon the sarvey sesules, the stjor Bndieps regarding pricing are ax Jollows

. Oaly 25% of custamers report assessing the Fnancis! Mmpats of water use decissons
quantisatively Only 3% report using ixginal prive e price paid for the it anit of
waler comumed; 1 e docisims,

- Cisstamers cnncermed abow their wiiter Inll focvs an the wtal dotiae amnune, They we
mech le<s knowledgeable of the detas of the water vate structore and #s prices.

» Prive sensiivny iz greatesd with respost W oardinw tigation,
» The tiak detwerz winter water use and the swer il i not well recogninsd by cusiomers.

With respect to praoe sigaad peroeived by castomers facing isc peasing iock rates, there is no
single, perfect st tr explmning bow all people percrive block prices However, i is clewr that
the assammptan that aesiommers kaow xnd respond fo perfect information riganding waser pricing
s falag.

By mberesting to contaast water demand with gasoline demund. Gasolie has & messurciment
that 18 eassly visuaiized {e g, gallon, » feqoently parchased fir 2 vingle end we {e g, car
geting 30 smdes per gabon), and » sold W a single, welk-advertised prive. Undity warer is vold in
Bowd-to- fathons wiits (e.8., thoward gellonsy, i caawm;uwn wigregased over insay sod wery
aver 2 wonth, and st pxduple, often i d prices v 2 vomdaned wiliy B Asa
comeguerce, 4 1 logioal that more respondents rpont bemg Renifiar with gavoline prices (R3%)
than waser praces {24%).

Conclusioos from Water Use Analysiv

We conpared peofile waser use among the bomes from Astes, Corpus Chwibly, and SAWS over
the penod 10 throwgh 1997, Our analysis suggests the foliowiag cochmions:

> Toe guanity of water & ded wlewrly o d with ing WA peces, us
thostated i Figare § 1L

» Average price is hetter than masginad price i caplamang the quantity of water deranded,
Ty conchusan v oansstemt wath the generat fack of swateness of block 12.¢s reporeed i
he matt survey,

. {1 Austin®s tase, » $witeh fom 3 Rngle water pooce 1o mcreasing block sutes in 1994 &d
oot tead to Sower water consomgtinn for the 15 customir profikes sttt An explantion
e thes findhay is that sverrge wated geices (nfaion adjustods drapped wishin o profiles
after 1994, even fur those profiles exparicncing an increase in oxargingd water prices.

b m—— —————— v—— St Cording
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Expounve Suboaary » §-3

Flgure 81
Water Demand Curves
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> Customers do sot tend to fictor in wwer praces into thew water vt dectssons Thas

enpelosant iy abo supported by the survey esults dhanang Ui osly 38% of custormers
SORECty reahirs iae ok betwecn water coneumiion and the sewer il

. The mfornutions. costent of the waier bill may affect fustomers” percerved prce
apecificatum, but this hypothesis coubl vat be srvied 10 tha atady

> Prive slastns(y is not corvelbied wih buise age o wealsh, @ kes whes suwhad
fowosme 18 kess tharn $1U0.000 per yoar,

» The weighted avarall src prive ehaticiios for Austn, Corpas Chesty, and SAWS are
O §F, 120, and 030, mapectnely These shoshd e preted gadong iy elastesties,

* The pre clastaties seported i thus shudy are relevant for water prcey un the $1 to
51 pet thousand gadlon TG range

e+ e s i SRS CORSLURY, s o % o s+ ok
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CHarrer 1
RESEARCH OBIFCTIVES AND APPROACH

Thas chapler provades a Sefindion sf price elastity and U rewarch abyesties and zpprasshes
af thua study.

L1 DEFNITION OF PRICE ELASTICNTY

& dermand curve graplucally dwws the selationsip between price (vertal axis) and quanisy
despanded (horzontal aws), i keeping with e fast law of demiand 10 sosnome theory, the
aurse b oexpeaed 1o be seganely skped o that waret pre ingreaes eud ts wates demnd
dagreans,

Befre procoeding, we need t0 introduce “prae tlasticny,” whith i & 1erms commonly Lsed by
LCOMMLMS L0 TRANTE the Rnstivdy of castemesy 10 price 0 3 ot on 4 deand curve, Proe
ehacticity measures Ut perventage change woguntiy doamanded resaltung fom a 1% change 1
price, all ther factors st contant, Price elastioRy, demdted as e, b sathermatically defined oo

o Qinpin 0Q P

™ Chargeas P 2P Q Sl
where Q is watsr use and Powaler proe (3 demtes particd denyeative), For exsonple, i a woter
pexce wereane of 1% desds to 2 O 2% reductng in water v, then prie slasticty would be 0.2

35 UEPORIR 0 201 that price #laticrty tepasenmx the tae of chisage ot & pant on the demund
curve, To measure proe ehastdty over 3 segment on 2 Semmnd carve, eoooonists commonty use
b w referrad to as a6 ae clasney of deamnd, defined ay:

Q Os Loy
Qe Qv Pz’

wheee O and Py ane warer demand ang water peice a2 one posm on the demumd curve and (Q and
¥y vepeesent aaather paint Arc elasucky simply mersures the average change 1 water use over
the aveyage vhange m price,

Apg =

(-0

Lastly, when snalycing price ehastity, the disunction berween thie short nun wd the kmg run
shoold be muade. The socond law of demand states. that & custoner will be Jess pusce elastic in the
shart ran, This oecues bedsuse cuwotmess peed fane i make alf deseed adjostents to 2 prsce
vhange, espochiily with respect to cap.tal in v 3 Fe il fixtares, and

<ot it o o Sheyts ConRBBY
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EXncumrvn SumMMary » $.4

- Foy awreasing block rates 1o be ¢k in redueing witer p need
by penpond 1 s ginal wales praes, it average water peices

. Water agencics can imprive the effectiveness of increaning block rates 1o reducs water
cunsanipion by simphifying razes, edorating custommers about water end wies, wnd
IprovIng the mftemutional comtent of ihe water bitl

Futuve Research

Tiis study woukd bhave berefited by the inchasion of more watee sgencses with differng rate
structares snd (316 vk T partitder, we ookl Baes made ase of & seater agtivy charging &
single, sonbiack water peave i e 83 1o S2TG range to hiig us assess U ipants of mcrelsing
btk raws {ie., relative to SAWS or Compus Cheretin, Ta additon, we woisdd base: Bked 1o have
another pankipating waler agency with 3 wiger rate stnnnue sunthat ke SAWS, but that used 3
typical, uninformative water defl. Such ¥ stuation would sllow us 1o teasare the impact of
SAWS water bl, whick peovades detasied storical wasr wie information Puttrs eowareh
skl akdress these Kteabons,

i o s v st o e Sttt Cowsndiang
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OBIELTINES ASD APMDACH » 1.2

fandacapes Onee & customer nsakes & water-relarod capitad invesroent, ¥ broomes & soxk cost. it
1y take o fong tune beforn il fnvement needs replacing (o g, hikth. Hemee, while prece
ARats ey adoce CUMGING R0 S0 MU, 3§ HAY 1A SBIC CUMOIEts Yours 16 complete
desred changes,

L2 RESEARCH OBJEUTIVES

The general ndyective of tus project is 10 examine and quantfy fhe functwomal seltionship
bevween water onnsamption and water poes for single-farmily resientist customers in Texas
The first Yoe o} ecanomic theory states that as the price of x commadity thrreases, s quantity
dercmdded Gecrenses. Thic liw i widely behewad and well docuneated, Banpwat research over
the st 3 yours bisg conssmently shiw this e be Srue for worer, Altiensgh te direction of the

Tatiomahip ts well and E and accepied, D prevsse Jonship brewten witee peice and
demand is s Many of the previous price elastciry studies lack the sophisteation in statssticat
design wad apprupniate detaleses reguirnd o pasiuee reliable reselts by sddstaon, prioe elasteity
suisues generated g one region are raeely applicable to other togions,

A specific phjective of this groject 15 (o klentdly the overall prace suimsd percerved by costomere
Fom ihe miriple peres msociated with block rates, This question 16 of growang impotrance
hecause miany Texas walor xences are § bloek raw n which water
PERRE Wereuses WD arasing increments of witer b durisg & billing peckod. One of the
princigat anguements used w support of block ratex 15 that they incresse the prie signal sert to
customers tis conserve water Thas project investypmes this hepotiesss via bath survey rewesrch
fpaychnmetrics) and erpnrical esaluation of waler use pattenss {econometrics) The impact of
wereasing Mock Tes o0 poak s walre wee % of partholsk Lstoerm

Another specific objessive nf the sty is 10 generste reults that ane readily usabls by
Proczioness o assist reabwordd decion-raak g concerming ruty design, water use 9 revenue
forseasting, resunce pianntng, wii castmer wipport “The resits need 10 be developed and
presentad o serve & wrker mndience Than just the participasting wakes agencies. W sieed to
mazinuze Ux sbilty of water agencics with differing characterisnics 16 costonuze findings 1o
their staaton

These chalienging questons regssies both 1 strong research doign and an extemiive dataset to
obtatn sccurate, stsistcally valid answers
L3 RESEARCH DESIGN

Sgie-family home water wae 18 influerced by many factors These factors can be segmented
ity the general eepocies Iated fn Tabie 1-£.

S s i S CONMEMIE  wvmn v n W s e sy
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OIIBCTIVES AND APPROACH » §-3

‘ Table L1
i CGenwral Factars Atlecting Water Dse
" General Factor T Bomples

"Dcmogmpbm Number and age of occupas o

Togahen potenun! La e wnd weather

Technologial water efficaency  § Toilets, showerbeads, clothes wisiwrs, augaon sysient

perfocaasse
Taues sl preferenves | Cunsorsaton ethie, landscape ares, and plan sekction
bannoay factory Tocwmne aaxt water pices

Undoubtedly, the funchional rel chip betwern water use and &8 explanatesy facturs & 2
comphicated ane, Witer consumption reoerded o the meter 1 the sumineton of & maliitade of
1ndevidval fecisiong reled to water fixtuze purchiooes, durstn of showesmp., dish and clorhes
Washing FRRAEy, guwkoets 80 detect ami repair Jeuky, type of andscaprog plamts, and srigalion
sysn: equipaneet and schedoling, among many pthers Warer use docisions ae abw smade by &
dnere tet of people. Some sre guie watey prics seasitive, Ohers fnd water pewe wreieva
thelr decions Sometunes These te 1ypes Bf people Fnater frugad and Rl resute i de same
house. The hehavioral soesce of explainisg peoples” Mnons WRH apect i cormming waer
bas rmny challenges.

Fo wolate wnd dexcribe the smpact of waler prce on wiler pse, we must canimat for af (e aher
Sty atfeeniag water e Baomise of the inherea comphixitics l conteollung fir nomptice
factors, we deeeensned that the teat coerss for thic projoct weus to use & Tnghly focuaed
segmentation plao. The plan’s task: concept s 1o sdeality 13 represenative cvstonses prafiles
2wl then sedeet smmpde homes that chasely mach the profile Jefingins tver & ceoss-sectans uf’
warey agencws I tha way we can uteain sl analyse water consumption of Jotues that are
nearly e s all ways, exoept for the crdacat favt 1hat they face dfferent water prices both
uver L and Keriess waiet agencies, lo short we wse o asrandorazad selecton process i
control foy nouprice viriablex o that w can il the waser peice wapict The advantage of this
appeoach 1 that we do nat havt B asspme (pamble) that we can asalyticatly comrol fue |, via
regression anajysie} for i of the other aonprice variubles affeceng water ase whab likely have

we Stratus Comsulring -
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CHAPTER 2
DATA COLLECTION

This chapter deseribes the data cuflected fur this siudy, Chapress 3, 4, and 3 descrthe thee abajpses
that ke oag of thess dats

Il WATER AGENCY PARTICIFANTS
T City of Anse, the Cy of Corpos Chrises, and the Sue Antonio Water System {SAWS) are

the panwipating waler agenciss ia Uss Sody They serve reistively large ressdensial cumoner
populations, us Maswn w Table 2.3

Tatde £-1
Number of Single Fasity Homes
Stagle Fandly Costomiers
‘Water Agwncy {1997 spproximutiong
Ausits 138,000
Corgion st S2.008
San Antonis Water Systern. S00,000
Torat 463,000

2.2 PROVILE DRFINITIONS

Cur firs data sask was (o define sepreseotitive cusiomer pealikes For all sisgle family bomes
served by ine participating ugenvies, wit ohvained Bous: xge, ket soe, house sit, and asseswed
Propedty VD Vit L assasr 1oconds. We thee aaed this mfornmtion aod the Tollawing
provedhane 1o define the profiles,

H House age. We sopmented Fomes fotn thers boose age groups s follows pre- 1960, 1960
0 1979, and 198 10 1903 We did not inclade hmes dultt sBer 1993 becguse they have
findtes hustneival billing rocosds and may e m 2 peesnd of WAL regardisg magse
water relured such sy Jandwospng. The 1980 thrashold s ased beoause thit
1 when Changes m phambing Batures staned octutting 10 the United Siates

s s e oo SUIOR AR R
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OMECIIVES AND APIOACH » |4

3 interdependent, and licated & ! relationships.! The dised ge of this
approact o that mhcﬁmmuhpuwmhmm%mm&mmmﬂwd farse newrly
identical Bomes i sach peolile for winghl we can make “apples B apphes® conmparsons,

14 ARALYTIC APPROACHES

Ve stadsed the data obtaned frony mc profiics, a5 deseribed in t‘bapur 2in thmc&ﬂmcz WY,
Adtthres ways asshr s in Lod the peicely i with water.

Fiest, we analyzod mal survey resoits regardiog customens” knowledye sod Rensitivey to water
pees and usos As part of this stidy, e condacttd e St eatensive sursty sVt ou the
wihyect, solleatmng reeponses from 3,276 Texas homes, Measwring water users’ Nixodes,
apansens, and hoow kedge of water pacing aaves can provade mich asefil information, s
asdressad i L‘Mpm 3 In paroeslaz, tns xpproack belps us 1 answer the quon seganiing the
yrkee sipnal perorivod by feamn lack cale fix, goxe sp

Tix (1w other analylie appeoaches focus mot on what water usens say, but on i they do. Here
we analyns histoncal waler nye ju measurs the comslacom beiwten waler use nd water prce. I
prtaadar, wn dook a and judge the Bikelingss of alferative price specifieations In Chapler 3, we
Factes o v anniysis of sggregate hopst water ot by profile In Chapier 5. we anaiyse
individual bome wares wie by peofite.

We pooduved fnur appendices to clbx o0y rsues. Appendix A prosents the mail
survey, Appondss B grovades detud on I weather vunairle empioyed m the soalyns,
Appendix € Hsts charscterisins of the selected profiles, and -\Mx © jnclndes sample water
bils for sach agency. Appemtix E doneribes the model ueerd i Chapier 4.

1 Peevainly, sater desvid vescarchers ameyrog das n e mmdwhi eved refied on devetaping 4 sratystical
demand ety & aandons, Iy Wates wie o the feld sodet of the
tgantions i vp-uﬁcd mumd » m’mmﬁmﬂw uapbuwuy winetabics on the seghi. Mulidple

s ihe Mp The weaknecs of s appeoach s that it
EX mlmm ampmbl« st kv the xpm(wr  function ¢ e gy ¥ vatiables v
wadar sonsapeon, 15 €,¢ get, resexichers hhon atdured it {o ional thicut
o wwoalieand hrrar speetficabaony mo logral reaworung Breaddita, wmimg s axadel o aacrpit
o SRecr A IRTT BRY TORSK. PApDTIR i fareaces rovwnig kst segmiehis, 1 oo, using sanmpling
wreonrol fiw externad S eemces i el mone comemea s other iosarl spgtacations. Foe examgle, tinies?
wials ws phacgveetiont vudies offen uee very spetific pradiles uf peogle (o.g . ags wex. echmaity. blood 1y
5 their anabynsal os dduaniont

- wo—" Sratiss Convulting
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Data COLLECTRN Y 23

3 g . w3 S galken per flush Joilers), The 1960 theeshold was osed bocwsc it roughly
sphds in Balf the namber of homes m the pie- 1960 and 1960~ 1979 groups *

A Property value. Within vach howse age group we segrrented homes info five 20%
acrementy fagnm-dest from Rwest & hghest peopenty vahoe. For example, the first
gaimik contains the 0% of homee with lowest property values

3 L1 sixe and bouse size, For each of the 15 segments xdeatificd shove thres hwue ape
groups cachs dseided mu fr propeny valoe groups), we idontified median propeny
value, Jor size, and house size Theae salucs serve 1o define each profile xs shown in
Table -2 For example, homes o the eightl profile swore bk bcxw«n 1960 wd 1979
snd lave profie largex valors of 360,418 for peopenty value, 8,276 1% tor Tt sie, a0

1,348 1% for touse wiae,
Table 2.3
Frofile Definitions
T T Prop, Ve Frofiie Vaines
Profile | Howse Age | Feromiil Prog. Velue Lz Slae (& Hswrse Soe {005

i Pre- 164 [ SIEAR 50 18
2 Bre- 1950 2 29431 690 [
1 e (G Soen SUIRS 2408 119
] Pre- 1960 Hay $52.486 7810 [ ]
H Pea. 1900 s $93,.200 9543 543
[ 1960- 1973 ik 527,508 £.960 932
ki 1R 1979 o] 44100 1735 1,137
5 [Pt S0 0436 $.1% 134
] 1980 1 EY ST 2,505 14%
R 19501979 9z $H19.500 w0 pAT]
H 1980113 %h G 8216 104
] 191993 o 60500 &) 1.3%
] 160 12 o S0 738 1,600
& P 1993 Wl 3104020 %590 3406
13 1oBe19Y | No S174928 10819 288

2 R shoukd be nuwed thas the Mok age fehd foe Corpus Thoaki was taidl foc barmes bullt defore 1976, As s
LOBRSRRMKS, T it geo- TR oaad 1RG0 1ETR canegonics we sgwaified only thet Tomes be hus befoew 1960,

wa P w e Sratins Cinmabting
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DavATCHETION = 1.3

23 SampLE SELRCTION

Fot wash of the 15 profiles defined, we sansglt Ko ideatily hotons thar chely matched our peotile
defiubans ‘The 1t sample siax % ax umted i 7, 4058 botem, bevause of propet budgst
constrainty related 10 thie mall survey,

Chsen this consivant, we constraied selection nsles to iestify the 7,500 bomes, witiun the
aviitable aniverse of homes thit sould best wrss the obectives of Qiis oty The selocune ruies
s us fallows:

§ Waier spency rquality. Selvet a sqal samber of bomes funs each of the duoe water
RgENCHES

b Profile equality. Sciect an equal swmber of hones for eack of the 15 profies,

A Hext fit, Sclect hoanes chaest (o the median propenty valse, kot aize, amd e wioe
valves for each prdite.

Using these aetoction rales, we identified Use best 75080 bunes — 2506 tomes froureachs of the
three waer agencies; SO0 bomes for each of the 15 profiles.

2.4 Man SURVEY

To coliect more infornxsan on the 3,500 selected homss, we conducted » mail «arvey The
survey collevted informanion in four broad 3ress related 0 mOsRUTING SUKOMEIS’ perverin,
sepsitivRite, actions, nd apinions assacised with water prices and Walsr ses

¥ Roawledge snd pereeptions of water rates

Do custoeners Xaow thiy have increasmy black rares?

Ase customens il with te naniber, viez, axd peive of bloeks”

e custoruers kmw sower chinges ae irlidd (0 winter wald? omunpten”
X0 PEMHDOLS QOMPIe Cuttet sonnth's Waater 85z 1o previeus use?

T cuvtormers hnow howe many gaflons they uve?

Are icreasing biock 1t oo conyrlivaied to tderstand”

—~p B e

7 Our delimtun oo turst 120 20 prole O Imors that havt the ot it SR Ao g8 02038 doadtan from
the sargoted profife medans svmons ik Foe example, o we have twis hotres thas ane (2% 2%, 2% and
1%, 1%, e 1 of Inemthe farpet mediic ol pecpedty vehao, S side, 4l Boue size, toapectacly, thes th Gt
Hpe winghd be 19aked stave He covntad b (27608 snalier than V33

s wat s s SEU R A i e S
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W coted aml entreed pedpomes oo 1he (Staned vy nea s heabae and conducted 2
aurbre af gestiy comrol stepy, Table 2-3 shows the net resposes rates by profi: sorsed by
TEXPOANME FR1E.

i Tubhe 2.3
t Survey Response Raies
d Number of Surveys Returned T Total | Return | Turget Propersy
Profiie _ JAustin] Corpos ] SAWH | Totdd | Sent | 7 Vidue_ |
H k1 4% K3 ] 31 3% W 5336(38
Lo af s o | o] owo | 348,435
§ 6 7| s st e { 0 | e $38,07%
2 w57 e | 1] s | wae $20748
7 4] 0™ Lo | s | 0% 44,120
. 3 s 65 2 o ] oso ] ug $38,734
: 12 30 ®oLowe | %0 | 4% $0.508 1
b nlon sy ] oaw | oo | am waow
5 B e s 1 o | osw | aaw $14, 126
! 8 i & 9 ¢ 3s | osm | s SoD, B3
! 4 2l w 88 1 o257 | om0 | s $52.788
o 65 w & | 20 | sa | one | spsam |
; 4 s | &7 o8 | ome | w0 | $T7.41
: 5 w2 ® 0 9% 1 280 | 500 | % $92097
N W WL oae toos 1oags 1osno |ossE | SLIESTI
Hoal Bevamed TTH T I35 T 9058 = -
(ol Seot 2400 | 2500 | 2306 | 7500
o Reued | A1 1t | oasm | aas

Kok, P32 defiratinnk aee vhoown s Table &0 Anoguat namber of aiurvey o were Sent (O vack proliie
vamm sach s

The aseradl 46% responss v is goite sespatable for i type of aurvey. The respomd rates e
vimilar winony the agenm ies, with Anstis having & sigiily lower rosponse s (4% Osan Corpay
Cheindd 106t San Antosio (5% 3 Additional analyst chows that the resporsic ratey & not vary
much with howse age. We do find, however, that the revpome rates deckae sigidicanily with the
Kower-valied homes, For bomes with maessed proprety values kess than $REKK, the mosponss
saie 3455 For honws w il asassedt propesty valoes over SN, the sespotae e is SI6,

3. The gress coxpae tat s SO, it s sueteys fad e ettt tale riasied v vaul s be
Sinked with ¥ spacfic CUBLREY SOCeBHE

ey e s SAERS S CORREGNG .-
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b Importance of water rates
£ To what degres do water prices xffect wacer use dscsions?
S Wit water end uses & et Jeasive (o poce?
< What s the price sigoal vadoniers ruapoad 0

3 Prlicy opinions regardioy water raies
vastoners winst more re miormastion on water bilf?
I casteanets win more inforruckm o wags 10 Comserve water”?
Woull susamees peefer sonthk rages?
Do mutamers believe the waler agency provides Waber servwe R 1 reasoname
cost?

4 Saciodemugraphic informwlion

20 SECEpUets DD of rent howse?

What type of urigainon sysiesn and grass exsst?

What 1ype of water eod uses te.8., poorl, type of tealety) exist?
Wik are the nundher snd age of oreupams”?

Wehay 3 hoasedndd snoome>

What i the age, gender, cthaicity, and edocaiss of resporient”

[

mapnTe

The «arvey oontent atnd wotding svalwid as part of » coilaborative amd etatp e offtet b«weeu
he partk potng Water agensy Staff aad vy The survey wtidiewenl i
beiome being Dralned Appemliv & prexents $he survey questions and coded sasvrars

Survey implernentanng mvolved mree contacts with water susionmers,

> Advance better. Thos levter, proed on waler agency ietwerhead and sizned dy utilty
personnel, was mated ane week before the survey mathing Ths kettey explained the
parpase of the study, infruduced the study sponsar, and asked for covperatmn m
womplelmg the soyvey buokle they would moerve m the makl The advante lefer was
prosiesd it hoth Fuglish snd Spaaind for thow sl alds wdeatified ax pousibly being
Hispame. The adytave Rerier was senk March I3, 1998,

. Kurvey maiding. The muisl servey mailiog contanad o signed cover kater from the water
Aoy, & vy bagriden, vt a b reply postage-pald renirn envedope. Foe thowe
bousehokls sestitsed xs possibly being Hupans, Spanivh versons of the cover ketter and
the suevey bookier were srckmed, The scovey was seng Mared 30, 188

- Thank yowreminder posieard, One wesk after the sarvey mailasg, alk sampled
custonwrs revcived & posgand remsmd g them 10 congkile and tonen e survey and
Ihankang thowe whi bad akeady dane 30, The posteand wax sent April 6, 1998,

Stratos Consultang
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25 PrOFILE HOMOGENEITY

The sacves and valklizy nf our sralyteal approach are gradicRed on e being aivle ts kiestafy
arat cslieet aformation frum & vulid set of homes, Specifieally, we mede O followang
sssumphaen. For tomes withiy each profile, charieinis suspected 1o affoct wies coasurpton
are halanced xorass all water spencies.

# the sesrption bakds, then the oversll watr e of g profile homes from eacli walty agomy
would be the sank., noiding wateriszwer gnces and weatler constant This assumption serves as
3he Backbone af our “applet 1o appled comparisan rppenavh.

We analyzed the emparical cvidenoe fom the 1ax assesa0r tounds and the s survey to gauge
e vatiaty of the assumyption. The iabks in Appendia € provade the stasten far aach pmf'kk
veated to festures of the house, phics, and general opinions on

aifiecting Water conunption. We find 2 s\!rm:g LrsiiRY AnOng ;mﬁ!cs from ml‘fmm
HOORS,

Regurding the tax aasetor mformaticn, we find:

» {ithe dafference amang svemge propenty vabies, kot wizes, sod hoase sizes gmong the
water xgeaces for each peatile

* & tghit Soinbution of property \aliex, fot sea, and houss saes 1ound the profile Iagets,

The differcnees i e avetage valoes of property valag, 3ot staz. and bouse size fromythe
asmatioted paofis largers novey exceed w0 1. 1 W% of the cases, devaation i the avtsage
From tix: profile targets sre Josy than 1%, With respest W ¥ e average d

netween utnerved #ikd profile target values cver all individual Bames 5 40- 3.7%. I 57% of
cases, the dosiatim is ks than 1S In 1m0 cane duts ao idiividual bume’s propesty valoe, kot
size, oF bats size excend $5% of the argeted peolfile value

The survey responses ane summaraed over alf profifes in Tatde 2-6 1n gevern), we find goly
iy dilferences in he survey responses sroong waker sgencies within profiles. The biggest
everall iflecence AOng wales agEacies LOMTEES oocupants’ cthuicaty, Although the perentage
of whites acruss agencues 1 nearly equivades faversging 65%), Austin bax a higher black
popuistion and o Rwer Hispanae populat.on (1%, 19%) than Corpes Chiristi (1%, 20%) snd
SAWS 13% 293%). In thus study, we do not speaifically Tocas o3 SEnKHy 8 2 watr e
Ceterminant akhough sthncky 1 vorrelated weh ofher fuctars sach x5 propenty value, which we
o use and xonkzol for 4y our seafysic

Aswgher avtatly Bifforenor oavurs with type of gas St Auginding grass 15 repanted s used by
% of Corpus Chists lomes, S6% of SAWS bomes, and $1% of Ausun bomes, The lower use
of St Augustune grass in SAWS and Austin s equivalenly offser wieh a higher perventage of
rrepored “raved gevses ™ The net ingat on waret by fiean this diffesrnos 1 unkaowy, bot «
tkely (0 he mivhoad,

o Kirm DOMAIINE onmmnns ¢ amsnan it 13
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Table 2.4
Aggregote Poolile Charncicristios by Water Agenry
e I T Musknows
Bleriation
Characterintic Awdln Corpun SAWS fram Moan
INLttar of Hames Retunung Surveys. (R 14973 1,1u3
{Tax tntwrmation:
Frperty Valie (1997 averaps Tnssk | ST | ok | rem
oSy ] TRam T e | Tk T war| T ieE
Hows Seeavenge®ts | isw |68 | “H% sosn) o
Yeur Horee Bt ) e 5 G §oae |
Finwmmduam . e
‘Suﬂfmngi"x\( oo TS W O TR %
Ao (ow o Fopen | oar¥ 1 s 1 dw o Loow [T i
" Piow Showediests Tem 1 o ] e Taw T w0
B g aiioe Graan Srw ok T TR T w1 T
&z«nmwmmmmnn’é{w SO A T N
TtpserRascd Irrgition § siscy [ WU By ¢ ex
‘(Kt;px;dc 0 Pevooms (t%tyxﬁt;)_ B

Qﬁnm ﬂn:m;l\mon’t (awrtx;i’_m
Ooccupasis Own Heehe
Omxpa;xti Pay Watee Bi

Penny Mwcher Questonm:

T elrg a0 alig aod 1t Mm:wmﬁv

moesiey S ... 2 RN .
1 {6y ot BLEXT 40 Lhatpes I grsuline

Totes % il T 3
lmwrm s&ﬁawlyws‘«

s . #m 1o Rt o %
B ry to beo oy water bill 4 low #s

et ks e 1o T A%

s 5 ¢ o o # 5 [EUSRNN o Serates Commiing o i e o
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Regarding customers” opinsons, we find the biggest desiation oncuss with the staterment, “Claims
etwout Teass factng serious water shartages in the fature mre grenily exagperaioed,” SAWS®
CusErs are mote fikely to agree with fhus staenent {37%) than custaters tn Auatin 127463 or
Corpas Chesti {182, althengh thies difference 1 bt goext

In sanmry, the evidence supports the sssumption that charmterisings e ba.anced Aroxy waler
agescrey St exch peolide. The v of resp 0 the oplnwn questions, in parikular, &
surpeving groos the betesgenedty of peaples’ thought prwesses Adthougl smsest differences in
customer chatacienatics 4o exist, we bedieve that this samphag approach ha aflowed as to
*\om't;! 2‘0( sonprice water fctors uasch more sozurately tan onuakl b ?.J\k'ved through

deling of 2 b > eandknn samphe of B

36 WATER USE

From cach of the parteipating warer agencics, we collected menthly water use histoties for each
sarnple hume. The water use observatarss come froy water meter rocondings made for beiling
patposes, The internal period symn«i the eighe yrm from Sy 1790 dough Deoeinber
1997 Water use o maintzined in troms of thousand gaSons (T4 per month

After reviewing e warer use data, we umleriook theer steps 1 “claan™ the duta b, we
semncevnd bribing porxads 1hut spansed Jess than 25 days, vl oneurs When tere was a changs it
Fosnie Gwawrstig and & speal ol mever resd wae msde Secand, we remesd monthiy
tSCEVSTIONS Wikt wRISr consprmpion was 2010 (i ., bome vacart Finudly, we reranved the
tughest & 5% of water use obarvations from esch water agency. These reads are attributed to
exiraordmary events (.., major leaks 1, whath tan undaly stleet waser use averuges, Overall,
fower thn 1% of sheprvations wens somnved,

27 WeATHER

Weather van be ar umponan faciar afftating water Use aver e and SInong Water agenems
Water use inreases chiriog hot, 8ry perieds and detreoses during conl, wat timwes Tn passiculas,
werther s believed b farpely influense how mach waier 13 aphiied to landscapes such as
v,

To ectﬂrol for weather in our soalysis, we m]yzed he ueitial relanonsdip between water use
and P 5 (ETo). andd #ffective nunfall. ET, s the sumof
surface evap and plam prraon of 4 reference crop {i e, Balf fasene grass) oot
conatrainnd by warer supply. Bffectve auinfal i the fraction of atund ratnfich that s onot ot i
rineff g does nof perorlate past 11e root tone of prigtied vegetatmn Tie effecuveness of
rusfall to offset BT, is dependaent on sosf mfifrativn metes. <ot s!mit capasuy, aod the durdlion,
mee!‘cy, anmd intensay of runfall bn addrtion, imgated landscape plant mateoal, parteolarly
tarigrass, i ofies grown wnder relstrvely bigh sod moisturs levels. Ties smplies thit onty &

——— B 1 1S N —
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Tahle 24 (ront}
Aggregate Prolile Charnciaristios by Water Agenvy
Pg— " e
Devintion
Charncioristc Austis £ Corpes BAWE Toknd { from Mean
fandscape Appraraoce Questhaos: v
1 ke my hvmwhndm;pcmbenm:
che bor masrkaned it my aeighberdood heali TR0 T S B N T SRS
i % ssmRortasm 1 e for oy Lewn wod
lanediiazer tia Ionth e ground ax prossilite 4% A% % 4% 1%
Ragged tdidinal Grestions: e e e
A Tong a3 § piay for mmwxémmm
it to use ax rach water #s { dunk
Mpop LMe L OBE MR W
watortny my lewe than s g it racoagh
water d 6% Ii?‘.m ,,WE..&..,... Mlj% = 1%
Hixcma aboor Teuns tazing seriowk wass
abearueges in the busure ste prestly
et B DL INCC T L L
hots whedn thete Is very Idhe mﬂ.au x i
ey a8 ewch 18 1 wank W] L33 % fd ™
o ¥ e et NN a— o gy —
PWater consetyation will belp endeus of |
s ared et dun & betrer ovennd yaalisy of
e B KL TSl 7% 1%
st consetsaiiom will Crate hHE ther
eerogbwater yomess my eeds {0 W} MR} N LB IS
U nlens prople wat ttammg [P
RasREE S WY UaTT % rox gomg s b
hencig fre exerybody [ adnd 6% @5 i »
Wmcmwrmm will provide a m
world for fulure grokrations W 1 1Y% T Tk %
o responyps ncitde Hime thit sEongly of sompewhal sgrce with steRent.
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pomios of sl stsags 1§ avmlable 0 sivoth rxip that occurs, To calculate effective rainfall we
wsed x duily water balanee sunalstion that considers daily eainfall, solt storage capacity, and
daly BT, as deseribed in Appendis B, In generad, effective rainfad] is about & trd of totaf
sl

{

We seacied 3 sepresentativg weathes station for cach waler ageney, s shown 1o Tuble 2-5, For
Ausstin and SAWS, th auparts provided 1 unly wouzee of comp.cte weather data we required.
For Carpos Cnrssta, séveral stations pronded aaffoient snbortbadan, but we selected the Corpuis
Ehasti uipestt 1o be comastent with Analin uad SAWS.

Tabde 28
Waenther Stations
Water Agency Coop Number Coop Station Name
Austin 230428 Austin Agpon
Corpus Chents 412018 Corpax Chirity WSFQ Alrport
SAWS 1745 San Aatoait Interustions! Auport

Averxges of the woather pasumeters over ihe E993-19¥7 peniod are showr in Table 2-8, They me
clase in valwe acrosy azencies Weather does vary, boweves, sigaificamly nver e and sross
apenses and needed 1o be conrolled for in our analysis

‘Table 2.6
Westher Aveanges 199097
Pucatseter Austin E Loepns SAWS i Avernge
Mk Daily Tempetature {Fy m % 20 W
£To Lnchesiyear) 2 8 B8
i 3 31 S
Sffective R umhexiyw) 12 R 9 H w; | lO~ o

To corarst for impiscts of weather an water ose, we weather sormadeed the water Lae dae uning
the fullowing steps, P, for sach water spency and for sach profile we developedt statintiont
medels cxplaiming wister use 15 a funceiom of the weather vaeabies The et modat testad i

WATER s = By 485 TEMPIO,, + Py TEMPOO,, + B ERAIN, . £2-1y

s o s s Sttwtips Convsalony oo
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where:
WATERGy = average TG for agency a for prafile p in romls ¢
TEMPIG,, = *F over 70 up ¢ 90 for sgency & sn manth ¢
TEMP, = “F wver W for agency & m mouthi
ERAN,, = clfearive ranfull for agency o wonth ¢
Bs - sodnary Jesat skt g win cotifivkigs

The xecord s1ep was 1o aberact out the anpacts ot notnursal seattes deviatone from waier o
siming the modet sesuks i the equation bowiv.

NWATER, ., « WATER, o, -Br{TRMP2,, - NTEMPY -
BoTEMPYY, NTEMPOU,) - BERAIN,,- NERAIN, | (221
where: .
NAATER,,; = westher mrnalieed TG for agendy & bur profile p i nontt
RUEMPRL w 1990.97 sverage TEMPN) over st} agenvses i calondar mooth ¢

NTEMPR, w1990 97 average TEMPOO over af agencigs us calenday month t
NERAIN: = 199097 average elfectve tain tver ol gpenres in calendie month ¢

The net overedl sepact of Shis Adjusmen wisy 1 St 1vucage water e by 2 09, 9 2%, and
CLE% i Amiin, Cotpos Chive, and SAWS, reepectively. Although txst changes are avt pread,
the forawta did have a grexier smpact on observitions i particalar months

28 WATER AND SEWER PRICES

Wo potisied waier kud sewer prce schedules {or the thrve putaptlisy xgeniies Helow wre
sunsmangs of the wrs s sewer aate stoactiaees Uned by e waler agerciey

AR3 Austtn Water Prices

I EL, Austin mowed fom s dechimng block to  single peice wazer rate stnxcwcre.® The single

gesee berween November 1989 and Apeil 1994 way 822671, [n Aprd 1994, & four-ihck
mereasng Fote dnutre @ shown o1 Tahle 2.7 wae adoped

4 Avtaaity. Avadim had & rere peive for e frat 27X sed enh sounth, whuch teehocally wakes A8 asginung
Wach oxte aracture Btiae te 2 TO ihreshald i so how, Ioweovez, we sclive Bos moee mourse 10
chasacieznte o a¢ & tagle price fafe SRS,

s s s REARM AR - o - - - - -
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Given that o iy raxe Gist & sogle fmisly bote aes ove 30 TG/menth, the v structuse wed by
Corpus Chrats was effectrvely somler in strucware 1 A ntin's fosr-back shnatore The price
differential between the secord xnd third blocks, however, )k nrummal The water prices wharged
By Corpus iend o be fower than those charged by Austin, espectaily 1 the thard and founk
Blocks, ’

133 SAWE Water Prices.

SAWS fas fiad nome orm of indreasing hiock witter sabe Mizostirs ance 2t Rast FIR0. Tt has havd
& foar-slock Tate rogre sace 1984 Farther, m 1988 SAWS adupted 2 seasonad differentsal
where water peices are higher during the four momb sanutr seian {July | to Dotter 313 The
MPIRT MRSy 8 Prices, Driwover, have bees modint i tugmide ghd have sended to Lupa
ouly the uppes blovks. Table 29 shows water cates for SAWS,

Table 29
SAWS' Water Rt
T T e prce iy

i Bk Dec. 1950 Dec. 1990 I Sep. 1994 Sep, 1994

_¥TGhmonthy OfF-Pesk Puak Off-Peak Peak

00 7S $1.5% SS9 1 sofs) S0 861

7510 117 30729 0802 | s09s0 1032
12T 172 S0816 50889 S1178 S1.I70
fOver 17.2 SL628 ST, 524D 33193
| wgz‘ x;: Hek ocoke Ton she Decesuier 1990 7206 Srstant are 3,7, 7.5, uod S0 The ponk seavan v fuly |

i 1

284  Water Rate Lompurison

Oreecall, relatave wates prices bave hoen low in SAWS, intermuediate in Corpas Christi, and
relatively Begh in Austin, However, becanse raes differ b differest waser uie kvels and chanpe
aver time, 1 15 Hustrative to view milatmradpoted water prces ot sdferens cosasmpticn kevely
Rigt it

Frgesre -1 plots margeval waeer prices 12 3 TG/month fetworn 1958 and 1998, which i abow
e aserige water Ui of the oot sseanx praliles. We et a clos devecasing tisod s waler
ot over Tk 4t the devel I both Anstin and SAWSE. Austw’s grien e aleast 3 ey syal of
SAWS Corpus Christi's water poce a8 5 TOfmanb, i contrss, hae been relaiseh stoady ovet
e

BRI COOME o woree s o eovme e o s
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Austin's Water Retes
T Water Price (371G)

Block (TG/menth} Nov, 1954 Nov, 199§ Ny, 1997
St 1Y $1.25 $1 28 $1.28
291088 O L $2.00 £2.00
§9u 149 S50 $2.60 §0.73
Oner 143 3350 3330 34.00

Lrver e, the prces . the fiest yws Mocks Bawe bees Bekd constant. By the end of 1997, the
frooew 10 e thind Whaek Bad acressod (o $2 75 and e prive i the Tourtls blook bad increased to
400 Heace, Austin bas moved 1o » Tairly sigaificant focressing Block sate structues whone the
prave t the fourth block is aboa 3 tines the prce of te frst. A majority of wator corsumplon,
hwever, ogours in the socond biock where water peave has decreased.

28.2 Corpus Chedstl Water Prices
Corps Chrivtt adopled ¥ sinhinck arensing tate dnXnine 11 1984 The bioek thresbolds have

verukined the saime ovey e with the exception thy the second aml thind bhocks savre
consobidated i Agest 1997, The water s streetues is shown m Table 2.8,

Tabdle 2.8
Corpas Christi's Water Rates
Water Price i$/10G;
Biock (TAmnuth o IMMM Jan, 1904 Apr. 197
Q2 S0.00 T $6.000 S0
Swh $1.41 $1.850 1569
LLAN 3151 $1.683 $1.369
iS50 30 $L.90 32.050 $2.211
30 S $2 28 3 505 $2.708
Cover 5,,9,,,.,« §271 - 32,984 $3.283
e Doy nof vhow rate changes et ve w01, M S5 BAR HRE TR SO
Lo 10k lude TR Waler Chidpe sarting 1997

Seaus Cmnixxhg
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At the 30 TG/month Revel, typrosd of the average water use of the Bigher weakh profiles, we see
milation-sdjnsted prices kre furly constant oves (s penod with all sgenwes, 23 shown m
Figare T-X Austir s waler poae s abouk 1.3 1o 3 tancs that of SAWS. Corpis Chrnts I the
mudrange at abowt $TG

Lastky, Fagure 2-3 shows marginat waier poces aver tus perasd it the 20 TG/month feved, Thn
wRanen fevel 1 bypwully exceeded only by harses g the highet wealth peefles dueing tae
summes monthe Up aated Apeil 1995, real witer prives were teoretaing 48 il Iege 42emoms ma
Caakastent and progomionake fauos. Austes’s prce was about £.5 tunes SAWS” price and

25 wmes Corpos Cheiste's price. fa Apeth 1994, Anstin adopred s vwreming block sute
strocture, which incrsesed warer prioes by thout MY for water se sbave 13 9 TOlwenth. In
June 1994, SAWS siso ncreased s wager prces sigmiicantfy for wides use abase

1.2 TGAranth during hoth the peak and off-peak perwds They mwiodes a boef two owonth
period 1 1996 uly 13 o Septercher 18y, when water pece equaled $6.39/1G

288 Water Bl Comparian

Drficreaces oy water prices wre wot the only faceer that o aect cunomErs’ snsingy to watee
prve Another factor ts Ow Jovel and cluxisy 08 informstion provided on the waeer 1l When
shetatled informatiog 1 provided s clear, ouncise fashion, cusune ok b expecied to Xt
e ratsonally with sespect to their warer parchases fa effect, 3 welbdengred swer bl woery
the formatnnal 20us bore By cusmers % & pespest wr analyring e financial Impats of
e watet somungsar decans,

We cobevted wates by Bom each of e agenoies (ae prosewad i Appeadax T3 and mde e
follawing observations:

. AL ageacies charge Tor eater servior ob @ity bl Bt ciudss otber siley services,
Aushin wenides water, waskewater, shectrns, »ol waste, smd sorm wader chorges ot s
Bl Corpae Chessts mcludes water, warewster, auiueal gas, sod sald wasie charpes on
#s bl SAWS includes water, wastowater, and slorm wster charges,

> No agency shivws the entae water e snmtire uns the monthly bt Watar mrices we
shisen andy for those rale bincks for which 3 Customer is charged

» SAWS™ custe pee bilis ivchide a histogmo showing waier use fow He prvvisvss 53 monihs
Sor that agoont akong with & persanaired mcssage reganding changes w waier vt
paterns, bor comparison parposes, X ks inctudes the maghborhend and vverall SAWS
weerage residentast water use fisr Ui manth, I contrast, acither Austin sor Compoy
Cheists provsdes hstorseal wster aae mlocmation on thes ite,

The First otSarvation & OpuIti & waler typically sevosnts fur ounly 20 to 30% of the wial
utidity hiil. Heace, for those custompey Jooking at ealy the overall sotal curiity bill, e wawer

+ st v o5 Steas Commalting w0 v o
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Dara ORLECHON » 2-1&

charge mxsy beeome “lost” amoug the other charges from some customens’ perspective, The
secand impustart polnt 5 that the SAWS bill prosales » much greater fevel of detal cegueding
hinoneal water pse

1R6  Sewer Prices

oo sithen all theee wartes ageneits dave thear sewer {iewated sl ges ased w6 x partial
Functian of wantes water consemption £3 months), Henoe, the seveer charge oan ploy & rofe inthe
¥ouemic price signal sent 0 COINIETE 10 use wter prudently

Figure 2 4 mym the sewer prxce pee TG of winter wattr cosaypption m the thren cities from
1OR8 0 1998 * We wor that the sewer price per TG Is much Bigher in Agstis thao in Corpus
Chrbedund SAWS, 1 we are 63 anclods stawver peices as part of the overad] water price signat, we
oredd tox adtiply the sewer prices showan in Figure 2-8 by four. This is Jone o reflect the fact that
saving 3 4uk of wates m the winter will redoce the sewer bilf not onty during the wanker monshy
bas adso for the oo e months of the year, Henve, for the thiwe wanter monun the sewer price
o gt fogh aad for the s st aeoths te wffoctive sewer price is reco®

Sorene qualificatsons ooec w de mixde, however, with 1expect 1o sewer pice. First, because of
diffsrences i the fised rnchly servioe chacge, diffenancss it the tolad sewer BIE miy 1ot he
large, o~ example, thr total sewer hall tor Corpus Chiasti customees s typeally begoe thas that
for Austin customent because Corprs Clirists’s cusrest fized charge of $10.75/monh & mach
higher than Anstin's fixed chucge of $3.2%month. In sddation, because of the compleraty st
tme delay lnvolsed with the cakcutstion of the seveer Bill, it is not at all clear Ut customers:
sndersiand and react to the sewer hill iy aliering water waler cormutngtion. We lvok 10 the mwil
suevey o hels guide us 10 thes xeew

29  CONSERVATION PROGRAMS

Water agenyenif COnSEIVEon programs san polentiadly sifect water use wrends ower ime. Over
the 1990 1947 period, Austn, Corpus Chrwt, and SAWS conducted a numder of diret
vomersation programs smed al single famity s, other than water cosservation education, as
deserdoil below

5. Thon acwer prace i {or water wse over 2 TCMmooths cxcept ia mm}n after Al FONE, where i reflects water
e over 29 Tiaath

& I Aushn, SEWES BLe 3 3ppaed i water yeur yound, Dist cantiot exceerd the winter wite yac lovel. Besause

PRIEE une o1 Tt BORWIAET WMOAT AR BES 3 CHtdS SCHRY SABLERIGOLM, (e vewer prics upnal o the e winter
snithe & s fectively zoro

e A€ o s $Y R, CrAARING




EXHIBIT FW-28
l’hS’& mm«m * Iagv

Higuee 3d
Sewer Price

Fewer Frax Gasod rn G s Wl Lae JEASIDY

e < i . : PR

lewss Jard m® tm i st e B Jadd Imsk By Jmed

m“(x ".""W *M’(h\k&

e s e e oo o S CARBETOG 0 1 5 AN S 8 S S i i s

EXHIBIT RW-28

CHAPTER 3
ANALYSIS OF SURVEY RESULYS ON PRICK SIGN4L

What b the price squnct peserived by water costoners Som mcreasing block rates and ety
charges? Thiv chapter presenty revills feons the nit vurvey addresvng customeny” knowledpe,
P nd op E Walet privug.

31 MuLseLE PRICE SIGNALS: MARGINAL OR AYERAGE PRICE?

I water agencies sokd water 3t % amgle pece, the question of price wignal woakd be xa tasy
e & woaks be the singular water poce. When s aier & sokb at mukile water prees. in
O, we nast sentify the peice tv ombd of proces 1o whh respond. This
e I pusticularly reke vant & s stady becase Austin, Corpus Chaisti, snd SAWS alt
currently cmploy woreasing tock rase vructures with four of mwwe rate blocks

N contensis A AMRng ruseanhees on eyt i oy signad Gemmtiod by block rates,
Sosne beheve that toigiral prive i sbe sengct specific o, whike thers argue for 40 average
prie spevification.

Economx copsumer thoiry suggests that wility maximizing jndividusls with perfect iformation
yeart tu enatganal price. In other words, for costuners conadenng redumg thery waee
wonsumpion by oee wnt, margini price equals the financiad rewand for doug so

Some rewearchers, however, goeston the assampton that cuomers Bremg Novk wtes et to
peefect prwe inforpann for the fnlowing nasons:

» The oosts of asstrailating snd umnruaném;cxxt black pricmy nformason may b
pable 10 soms block rate whedules, unmformatve tlling
saements, aod Compoumig mees ohxxm icrease dxe cuxts and whilrses necded to
oo reR VI inforaumiion,

» Customers have Fmived kv Jedie regardyg 1he guantity of wader assoaimiad with
specific eod uses. Water ageaests record and il costomers for upgrepate water uss uver
# Dy peand, The water s wsocted St speaitiy eod sen such ax wicts, washing
e broes, amd vaidout gz gatinn is oo ¥ Huoe, have ftle direcy
feedhask 67 15 Losty ascociated with parienlis warer asiog actvies, Bociase waler use
FIGCTURts over (e g Sl in nusnber of ocoupants, garsts, o weather relaed
wngatson seeds), # s wften SR ol 1o soldin the water ust unpact sssocwted with a
spovstic acsion when bwdang 2 aggregated water ws

Srans Corplting P .
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DATA COLLECTION » 220

Aansten"s p d of peorerting i for ation of uloe-kow flush
1o1less (L‘L} fs) passvicing fooe a.x:!u 0{ widoc: wed Gtdoor waltr bees iy

wrvee, ad x Goarcind Incentive prograst i estsl fow watedng usiog Jandwapes fxcrixupc)\
Moss of these prograus’ efferts, especiaily the ULFTs, ook place duriog and siler 1994

SAWS divect conservition peagy § of fanciat & ives for ULPTs i“Kack the
;m}m!ﬁnm am;aa g landacapes. Theae vonservation programe £150 100k
ave during and W

W telieve thus Corpes Carbitn'’s conservation progeams kee lows extensive thn Austin's, bu
Torpus Chrisd G not provude datg on their pogeans.

The presence of theve congervation peograms needed 1o be fictored ints our wvaluation of the
rracts of water prices. We make the fofluwing three oheenvtions:

> There is x lnk wtween water privieg sed castomer iderest i pacticipating in waber
consersalion progams Tn the relstasely high water prlesd Aagtin, for example. cestowmerns
#re Iore jnarested in snd resaive grewsrr financ el soangs for water conssryation
actpeiies (2. , mnstaling & ULFTY Henoo, the ffickey of voasetvREOR RIOgranis suy be
targely & ftion of water peice

- Mot ot the comervation ograms’ effomts took place dunng g fter 1984, Hue, over
the 1960 1993 pretion of cuz udy petiod, water CoBsEYaton prograns ditferences
Qo agencies are rit Bhely fo have & large oet mopact,

> Fhere Srect comrvaing progranm afteokd fewer than 10% of fotal hores it cach
sgency ovee the 19901097 peraad, Hence, # is 1ikely thas the total water aae dmpact may
e exiend 4 fow precent

2 S e oot SR Y
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BURVEY ANALYS:S » 3.3

. Bargionl water peice ko pet kw40 the Gime water wse deeisions are made. Af the
begioning of hilling period, custamess may Fme only # vague notion of bow much water
will be used duning B period given garding weaher, occug
Jeaks. aroong oiber oot

> The water bill mocounts for audy 5 4mall percentage of dispossile income, vlten Joxs than
4% 3 water prices ipareased <o That watee hifls averagod $3.000 a year wstead of $300,
el wouk be much move itdrrested in findng ways w teduce wiker consumption

A% the Lost of ob {1£., und she bluck rate ructure,
esamating wﬁm mocmcx} with eid usas, forecasting p«obahkz mm"sml prices) and the benefi
decived from the mfurmuton b sl G e, sl eelaeve finunclyl impact), the Incentive for the
rntional wadity masinuing customer 1o obein and teact o perfect inforution decrensex. In Het,
e vional decision Taay be w0 ke # GlexX utingte of the Kauation using svotage prices aod
wes

{iven the eierageneity of % and ol most Hy there o rast onet saughe
pu;e tpccn'mnmn that perfocty and umversaliy explains customen water use deamad, Somme
ALTOMETE MY a0t inal peioes. Ouhars ey approximate the suntion and

mpend B average of prices. Si, far m?sm water prices may he uvelevan given curtent
copdamrs. 1t 1 detficnl 1o suaese cuctamen percepion of blork rates an thearetival grounds.
Hence, we dewsad & mumbes o guesteons o6 the mal suevey 1 gunde s 1 D ares of pewe
specific s,

32 SURVEY RESCLTS ON WATER PRICING

Tre aureey matramet imhided ¥ ruuder of g
pareepion, Scmitvay, £ omnions ommmms watet pricsng. There ave wmany smetwmg and
e ful obsersations resnking from the survey tegarding many suldects. Hese we focus and repant
o the yesults sl relevant w poce specification

in genersl, we identslied four ehasters of castomens, & shows in Table 3-1 and Figawre 344
Deanled Latirgs of i sesponses 10 the water pricing Guestion are sumomartzed by wager agescy
it Fades 342 and 343, ad disnuased by tapks 1 the follewdng soctons,

321 Price Knowledge

C are g ¥ hot Kt kedgeabl g the apecifics of their waser sod sewer rats
sirattares. Onby 36’11: kucw the number of water rate blecu ad only 2% were familiar with the
block water peices, Regardusg sewsr sorvice, only 38% fnew 1hat woater use was based op winter
walkT zosvmptke Even whion costonpers wee presented with 1he seiter 14¢ schedule, only

Stewtas Comaking <
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Euhie 341
(& 1 Ty pos of O Regurding Water Pricing
Pricing Semitisny ' Approvmate %
2and Kpowdedge Description of Costomery
Uoonersed and W atre cont 1k stepaetiot, dows e Solinw desened weser B
Cnavare B0, 2Rk Enowledgrable of wier ITl st sawart of
waterisewer hsk
Coaprened bk Water cost fnporns, fedlows Msterstni wier 1sé, 1t s 3
* Lmawere knowliedgeatie of watee raty sttt sosewsoe of
waICNe sty bk
§ Conerned ket Wanes ootz upewsaon, Soflnws dnstornas walker o, %
§ Satnewhas Awars scankwhat know iadgeable of wates Bie steabas st
waterisewsr fink, sot awnee of anruge of syrginal watee
o
Conoerned and Water ot 1ponant, Sollows fioicaf water aie, %
Aware | knowledgrabie of waser 1 sinkrure aud wateefiower Lok
{ awace of average or margemal vkt peicos

6% agreed that 1hey owukd calouhate shelr waler nlk 2t 3 TG Very fow (21%) Ead the sate dlock
shrpshokis naeful m targotmg these wealer uw,

In general, Corpus Charti wese onz knewledgeable of they i Cely

30% of Corpus Chrstl custormess aor aware of g rw vaiter sutchas ge (unigue 1o Cospus Christil
Orenall, 56% of ponpke responded tha s water bill did 4 gond job at explam g wanet raex
This razig was lowxr fo Corpus Chenti 1v32% 3 and sipnificantly higher for SAWS (76%). ltas
sterestong that onfy 23% sgreed that the block water sates age tuo commphicated to anderstand
Lk of Miosedpe of thew water raee stractures s appasently driven lagely by indefference

AXxough not kmywledgeanle of the spersdics, most customens did report it they kiow waker
ke incroases with increasing use (58%) Customens are much (e cugnaan of the ik dollar
appaunt of ihe water Dl (A3 Bun the volume o water sned (38%) ar the sssociated water
prices 124%).

222 Price Sensithrity

Surves wsliesinon cuniomess e only sumewhat seositive te water and spwet prices, 23% uf
Dowses report that watey prve ruely infisences water nse decrmns For mow Bowes ($3%),
peapk: eport thal they wndenstand thas ¥ iy use Reas water thelr water ball ilf go dows, bot do
nod take the Hme © extinwte by buw el Henos, this urpdies that 8 cumilbasd 738 of peaple
fepent shist they do Dot antarporaie the spay Hicy 1l « wabet tate siractae Buo Sl waret dw

Strarue Oomsubung >

EXHIBIT RW-28

Surwhy Axarvyims 18

Tuble 3-2
Sarvey Resporex Comcerning Water BI and Rade Structure
T T “W G %wyormum Agree
Caqms
CpomenCSu Sustin | Theinsth : SAWYS JAveragel

Fach roonch ok e the dobar minount <f sny BilL ek the detuds

belascd 10 3 wadct gt of the Bl IGE L A% ¢ Jewm | 9%
Banh sk, L Comphie 1y OxETert MOmR's Watee SORTIIEHON (0 Datt

-xmm 3% 5% % L 65%
1 iwmiﬁ}hbgmymmi s dataw 7 WReer wae wver the fast J2

aidbiod oYt 1 oavt | A% | o7

faaakis e vy Wty DHT Lo sEow e xverugs waser st il Bots o

1y oephborhaad B G &% ] 2% | S1e
Swmddisumlummmmmcmstmwm:rmmﬁu.w i

wates bt IR e L MY L R
i1 ke EDE Kpgcictsnsts dofiaz arount of vy averipe mohly wanes

Pell 3y (997 4% £1% H% | %
ik ko the #ppoocokic Ratu arast of moy Bigeat wnsestily water bad

B A% 5% { #% L S4%
flménwlmmm&pimdmmmwmd i

uring A3 Aveage monllk um {97 R B A A
2 kraw the apgraiumale samber of gafions of watse my hoosehold med

e v i Dghewl vt ootk o 1997 25% % 3% 3%
PNz SO o SIpOnant s e when dpcading Mo muh ¥t 1o i

andoors £ 2, sk washaag, horhes watwag) $3% 1 S6% | S She
Wiy cout 13 Tngaoxianr 1 tre whesn docdiag how Tage paz Ixws

il b AP oank | e 1 S0% !
[ ater eosd 3¢ Eponant 2o e wian seiocing the types of plasts and +
gy (6 38 05 0 BB AYE M AT HI%
WLte CONE 56 TR 4 1 when Geeidang how and when 1o waser

o Tawne X% | R WER | R
T ok Rt Aocomual the cont o Waste wRier Jsewet ) service whes

ecudtng fow rowch % 10 ue 49% BF% | 8% § 4%
Beioce sody, §knew there were 3 by 1 saHorent prises foe water
fdepancang oo bow 1scd | use 4% | 2% ] % | W
fHiefore voday, ¥ haow dhie the prae of wiker pors L s Tawe more

Water % ] RI% D OTTR O R
Nefony wnday, 1 was fmuliar witk ke specific waer proos shows below]  23% 245

P T CORKIENR e s smsmorisimmns 5 e
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Flgure 34
General Types of Costormers Reganding Water Pricing

M iincencerned and
Uneware

K Concerned and
Somywhat Aware
LI Concerned wnd Aware

50%

decisiom Quity 19% of humwes report that ey go The S siep to guess by how sk sheir
water il may deceease by a sprofic witer-relaed action. Only 4% repernt that they sctusdly
ke mattematscal caleujations Bised on b dproxinated Rverkge witer prae. aikl 1% report
that tisy make decinons tasd o8 mArRmY Wae: prioe,

Wattr price senstivily 58 seen to viry wish type of ond vt Only 56% of respandents sgive that
waler prve 1 mporian i decriens ielaed to oot wse.! Samlarly, only $0% and 629 of
ook ARILC Water POCt 34 85 apwartant factor when selestiog the acex and 1ppes of phass o the
ancacape, respeetively. Whea B comes (0 Tawn irigaton, 1o CorEast, 4% et water cash
Inspoctaat

Regardhg sower prces, andy 38% of cosnameny porrectly seelized the fink detwesn watey
cannumption awd dhe sown (waitwater) bl A full 26% of people ave o idea sbou the
cakanlanion of Yheir sewer bill, and 34% musundersiand its exlculation. These resuks are

ed by rexponses o oather question, wies only $8% of cistomers yepart Itaring in
sewer prices when meking eater ure decssions.

3. For she less wealthy people, however, T2% responded thad they are semitrve 1o way prce. TS mont Iriely
5 Detanss (s ot of Watct Tor indont perpscs Lonpees a tolatively tenger Ve of 1l daposebie v,

Byvatus Comeniting
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Table 3.2 (cantj
Sursey Hesporoes Concerning Water Bl sod Rate Btrocture

¢ % Strongly or Somewhid Agtee

Corpas.
Question Austin § Oheisti | SAWS jAvoraged
Brfore today. Thoew Ot the price o water kends 1 0reise durmg the i
PrTER e Gl PR
Wefoos today T Knesw thaerw wiks 4 saok wases ohae g dervewn WE Lt 1o H
30 18 pee 1000 gdhom bisd %
1 can cakuiaie sy wasst Wil for 2000 gaiiet oung the teble be'ow Toh 1 &5% | 1%} o%
ki the palines pre moath Jevels bhawy briow in set goals shokt bow

rchwditr towe HE § 0% | %) 4%
FThe nformancn on m} twoettdy Bl dodx a guod ol of explalnmg oy

WAL LS DAL 3% | 2% | % | R
K hehioen § ahookd pay (e sae pwior fre aach gatinn of saer wo matiee

o oach 1 tise fotnd Mol Wikl MR
1 bedseve 1oy CXTOAE Water yakes are W somphiated and wre diffenle for

jumdcrbamd B | WA 9% 2345

Note Bolded n.mm;rcm-m sapreiicent detforencey

323 Water BRS

Mot people report (65% ) tnat they compaze iy current mosth's WAttt consasiption to paat
msaths and thar they wank 1o see s mioramanon on the Bt (6790 A awjeeity slso waot to se
how thesr water consnpton compares to therr neighborhond water use for the month (61%),
BAWS vassmers ure more §xkrly {?4%) 0 want this type of desarded information; coincidemally,

they aow the only oncs g this on thewr water bidls Eem. we
conchade that once expoxed 1o DR coneept, fike ng the addisinnal water use
wiorsaton In shlraon, we mler that the snckision 0F pRat witer pat ats tee balf wis

waase st 207 et codamess 6 saalyse thew waler cunsamption cach menth

Tt clear that customess focus more on the dudix amount of the Kl tin vhe volume of warer
used, 83% of ported vy the app dolfar wraoune of sy mostidy waaer
Bili in 1997, and only 38% rported kmwiag 9 averags numhes of gallons. Funber, cosumesn
eonsisterhly reponed hoowmg axire sbaud their weersge b than Owir peak month bill e

g e SAWS knew more sboul the dotiar amounts and galious
wsed This i mos kel « vesuit of thex more detaded water bill A magority of cosomens (7%
yeat ore IRRmaton on ways 1o conwrve water ud reduce thelr water bais, This b comsntent
acerak all agencies sl profiies

Seraum Cornulting.
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r eme ms e [N . m wiin .

Table 3.3
Survey Responses Concerning Water Pricn Signol

1 Corpu
Description Amaly | Chutatt | SAWE {Averuge
Inthe past, whion yoit coasidered aning tem water to reduce s M1, whicdy of the folowing statements
comes chaedd (o dewy iog yome thinking?

Wacer price s sasely flienced vy satee e dmw !3% H ‘26‘% 3’11;”;“ ;:‘K»
't aew this 1y water b wonld gu davrs i § wsed Toss warer, bur ¥ ; 2
3ol e suke Wk xixnc !umimm 153 hw ks, 3&5 . &g!-h | S’M iP5

i\mu;)nbouxwimﬂ@lwmtdmmwathﬁ:w i ;

gooes e s gy Wikt bl agle chesge o 1 amd las wites D s% LM% %

!m;am‘nwwaywwm/ww%wnw«&y N . {

ko, ik Ladctbaim ey waret 3t doflar s uing po g 5

et gelin water price § A% Lk ELd A%
Jr— »ovw e PO N

1 thoug s sbou bow rmny ;ﬂw:s oF weasee we would ;ma&ab%y

v, and casulited sy wter i £ doflsr savengs une g eoact per |

Lo WaRY peces 10¢ dfoment *rveis of Wik 6. f R 5.4 3% § 3%

W inch of the following heet descrities yonr exsrrent aoderstanding of haw vie are charged foe your

wastewates sewer) wervice?

i dw» [ tkpmdm\hu\:' ruch wiier we e k3

it a:pm,mab«w £0ch water wr wie wly darls gl&ewmw h : . -

{enths, LA wooRind 3 B Bai 4% i kil g 4%

i1 depunds og haw megh wotts we e vach t o mmx ’

Srewiew 28 ; Y A% . 1% 4%
s - -~ - .

W fane 4 e cystens. Wie ans Bk consettad 15 & wanewaiy

satihey, 1% B 1% 1%

f{im‘x Yrom % 3% 238 W%

33 ConcLusions REGARDING PRICE SIGNAL
Fromvibe survey teonks, the major Endings sopanding jeie vgan w43 bllows

3 Ouly 23% of ustomers report axsessing the finamial impacts of water wee decismony
quantastively, Only 3% repon ustng marginad prce o thee decismns

4 Cusomers concerned shoct thew warer til) focak en (v toud doltar sount They are
vl e knowladpeahie of the detads of the waler pie anvcruta and ds prices.
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BURYEY ANALYSMS « 1.9 —
Tatde 34
Prioe Specification Alternatives
i Alrrnutive Waler Price Specification Sewer ;’:kt
H i Margwai proe Not inghaded N
;‘ 2 Average price i Not meiuded
3 Mugim! price i Tocluded
: 4 Averags price i Inctuded

Swae Comasting
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SURVEY ANALYSIS » 3.8

* Pricn sensstis ity §8 prewest with raspext ts ontidowr irrgation,
. The Lyk between winter wazer yae snd vhe sewer bell o ok waell recogniand by cudotoers,

With renprot 1o prive sygnal, theee % no single, perfeet maswer explaining how all people perceive
block prices, However, 8 weents that the assunpoion that customens know e respond to perfect
mfarmation regarding seater pricing and use 1 o sl

1t b imereuring o cuntral watey demand with gasaline demand, Gasalins Ris & messurement
that Is exsdby visoafued {5, gallon), i frequently poschaned for 3 single end o (e, ot
gecting 20 oudes per gullons, and by sokd W 4 sagle, welhadvertsed price. Uty water s aokS
ard-r fathou stilrs 0 ., 1HOLSWKE GaTions), Kir comnmphon sgggatod over mwny cad wes
wwarr & month, andt o swluple, often peokdvertseesd prces on @ combaned uidity Bt As &
cunseguence, € iy logical that more rapondants repot beng Fanuhar whh gasoline prives (83%)
Basn water pooes (24%),

34  PRICE SPECIFICATION ALTERNATIVES

Ulsunately, the 1708 e Mg comprines aii seievant wter and sew oY prices along with e
infurmaten on the wate il ‘&m PRTIRG Water PLion AMGng ag all these

es are rekevant, & fving » ’\in;&c price signad™ is for the cpgvenmoce of wates
wpenses Jonking W deaw inferences from this sbady to thelr mtuntion. Because ail prive and
presetation shoulsiances canmt be duphiaied, practitoners nced & simpher messire for
eomparivons Henod, e attotipl I identily the beit pice specifivation becsuse the resalts fom
thee <ady ane sntepded for & wider audience

In Chapies 4 we wvesligate the refavee menits of marginal and average water priovk we
eaplaining vhoereed profike water sse ditferences. Margmal price has theorstics! sppesd aod har
hees et i mwot previous witer demund Sudice, The Lok of price wvey eapessacd by
TERIPRI Y14 1he vy, hawever, dues not =IoW U 10 1l 00F AMEge PIce 2% the SupRting
choize, With respect to sewer prices, e survey ks wusproasn of aclision of sewer pros e
overall priee agsal, Heace, mar anabynds iy condigted with and without s presence. This msaits
in four posatihe specifiuaags, o shoven in Table 34,

The parteciparing water spenoscy M times Shiaged @ 1evo peice for the firg 2 TGAuonth In these
crses we B sumed marpinnd prce squaked she seopnd dlock margmad price. Henoe, aur snsrgnal
peace vandie was never o We also detmed average price 10 exqual the saople average pace
pand for alf untts of water Above 2 TCHmonth, Aversge price dad surt tncliide the Fued chiege
postin of the water hall

R Siratss Coeasking
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CHAPIER Y
ARALYSIS OF AVERAGK HOME WATER USE BY PROFILE

“This chapter R % s of gqeesty pardimg how Wates Wne ¥atiex Wik wAter price,

1o thes analysiv, winer uss is veraged over alf hores for 3 given profile, tune period, amd
agensy This resalts i 4320 water gie shuerasions {§5 profiles x 8 years x 12 months x
3 apencaen).

41 DOEN WaTER USE DECLINE WETH INCREASING PRICK?

Figure 41 plots the oversd desmand curves based si sverage homa water wna tnd sversge waret
perce Sepacae demund corves e winter consaapeion (Jamsary ), aruum consemption, and
susmit enosumpton Yuly, August, and Sepiomben) are shown, Al uf the demand cusves are
downwerd sloping. This fndiog i cansstent with the firs Jaw of demand. The demand curves
desived asg e other alternative price specificatom i:; Table 44 also exiabe thix revalt,

Figure 4.3
Water Bemand Curvos for 1990 1997
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AVERAGE HOME WATIS USE ARALYSIS » 4 2 ..

g

To quanify the fpvity of w prae, we e tlastrmes of derausd

Table 41 hsts are prin ehastivabnes pafag the high pekce deasand carve pomts B Atsin and ihe
Tever price demmand curve pots from SAWS ax refercace. Frice slasicions age sbowa for ali

1% profiles vang four different pree speesficsiions and twee different periods dwaer, annusd,
and summeet, We believe thar thewt prive elasticities should be aterpreted & Jong ran 1 nature
bresuse the cross-sectional differences ut prices have becn relative’y conslant over many years,

Tibie 41 reslts chearly show that the quantsty of water demundud derreaswes witk incresnng
price The 5 profile composie prce ety ranges from -0.21 o -0.36 depending on Gme of
yext and priee spaciiicaon. In loeking of indevidual profiles, we find thar 182 of the 192 price
elastieity eatimutes Culoulatod Tave ihe expected ndgative sign. The enly esceptions sowur s
paedides 3 and ¥ wheze winter price lastinies ane sovo, Fore prive elasixities oosur baomisce
averdgt 19990 1997 aater water umst.m;xsm n A\mm aid SAWS fur these profiles was the
sasne. I 00 CAR WAy & postive price elastaaty found

Conchision: The quantiny of witer demanded dacrunins uth KRR g waler fekes

42 15 AVERAGE PRICE OR MARGINAL PRICE THE BEST SPECTROATION?

e of the primary research objectves of this <Sady 1510 midge whether customert iond fo
respomd to dverage or mugmal proes. The resuds of Tatde 41, safortanately, do oot shed nmch
fight on the sebjoct. The price clsicities derrvea usang the average poce cad magival price
Fesptian s iniar and within the ravnable range of eapectaon 1 pre chastertios were
positive for oot specification and pegamive wak e other, fur exansple, e« vkl favor e
ane exiabsng the expeoted nepataee ehastaibies. Or i price el ox were esorptionaily
megmive with one specifiostan e, wne negatise than -1 3, then we would favat the other, This
Iager cas does sacur with profile 34 Reparding sammer woter use 1 eeltie TS the estnnatedt
megtinal paace elateaty o 178 and 2 wvetage pexe elmtacity 1 0 S8, For they profike the
avstnge prce apecificution s e plaiable, No swniflar distinclions, bewsver, can bt made
aohang ot e otfws 14 profiles

“Fre e navoatignie dittiktrons detweon averge and meginal peiies, we sought srtukimms
whens wis coukd compare froftle water e brtwen 1w agences whene

* marg.nad prices are Ihe same and sveragt i»ues ate differen
4 tmarginad prices aee different snd weeraye prives ane i e,

T We a0 oalesiied a7o pove riatiomios for water wve amnl geaoes sversged waer the 1990 1953 poekal, Tho
penind bad nun ) BHeréonss  daed omervios progrmm ammong e apew s The recdtmy prcs
EastRIes a very strafar iy thowe shomoy % Table 41, The componite peioe slustrrioes Ly Pur noseage
wats pr co specificaton, fre exampie, st o6 23, 422, 4ol -0 29 Fae dhe wirder, aneval. and sainee v
Ganres, respeetvely.
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AVERAGE HOME WATER Utk ANALYMS # 84

Bber of tewe situatirme woukd sliow us 6 By g on the peve readioation guestion
Unforunaely, this type of suvation does mof eant aver the grofiles, study prriod, and sgencics
Partaspating in this stody.

W can, heswever, make use of the fact that Austin used o single fmeblock) watey peice untif
April 1994, when if ewitthed 10 an Jncreasing four blocx rafe sructute A wseful circumutance
with o dagle water pese 18 that Iah average sod masganat prices ane e same, With the
troduston 02 blovk rates, marga and averkge prices drverge. Water uce changes afier the
axtratnotion of block rates dan e analyred 10 see if they #0 tettes expluined by changes m
average or margual peice. Water use, arersge price, and marginal price duting the surmer
sessars far Austin are shown xx Frgures 4-2, 4.3, and 44 respectvely

Figure 4-2
Austin Sumowe Water Use over Time: 15 Profiles
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Tablke 42 hiowy the results from cor peodpest blick rate sirutture eviduatan S Ausits. We
fowok o Siastkans White average price ard magieal price Ghanged @ differcal diesctions wirk
the ieption of block rates This ootured i the hagher watxt dsag profiles, wheee margodd
water peive ingreasesd Gended w emier the founirate Block) and average ptice deonased {n ol
ssiher profiles, bogh iverage xad inad prices {inflation sdjuned) de f, prodabaing suck
SiaRuons.
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Figore 4.3
Average Sunumer Water Price over Tinte: Austia by Profile

¥ QR ————— A v

Average Water Price (195857G)
&
1
E
}
H

R R
WA 1990 1991 1001 1993 1904 1995 1996 1967 |

Figure 44
Surmer Margiaal Water Price over Thue: Austin by Profike
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; Tuble 4-2

{ Austies Water and Peice Chaupey from Tareption of Block Rutes
g T Chiange betwera 19901993 and 19951997
Profile | Thoeof Your Water Use  ©  Marginal Price Average Price
51 pek | &3 1 214 1978
T [ 1% - 2% 1 Tiisw
) Beak LI o -2 I%
bogs Peik 5% § o A% TA%
15 Anvial % 5 7% 160%

Kate Wary and peict obstyeatioos for T994 ere ot widd Beeatso 1904 waw che yeatof e T sPatare
ichasge

The resulty of Table 4 2 Jiow thar In Al profles whaee spvrginal priow Increased, watet i aha
incteaneed ~ 1B i ieonvowel wih axpeciatirs, We dis son, howeyer, shat average prioy
decremad in essh one of these oases Doereasing aserige prives se consislens % th the obsarvad
meresses i walet use Hence, thi evidence suppuris the Byg»:hcsa it average pre s e
berter peice signal A ¥ s ot are p ! with higher macgined peices but o
Jower ot waser hx*l m: pet sehined to redoce thr mmumpcms In fxct, the Sawer lotad baft
appeats 10 kave epcosned Iem o s comasmptan

1t wxould be noted ihat for the highest water using cusgmess Ja Acstin, the wcephion of blowk
£HIES SIS BICALY NS 1 SORRee SigiafiCantly Adthungh this cudtotet graap sas ot
whafysad 36 poat of this stundy (nod Hkely to be part of an wlontafied profiles. 3 1 expated tat
e wates use deckiosd afer 1994

Conclusion: Average prics e better tha narginad peice in explaitang the quanity of waier
deremnded By asngle farmdy bome, This vonclusion i coaderm wih the goneral fook of
awarenens of Mock raes reported by the e varvey.

Conedinbon: fn Austin’s cuse, @ swiieh from # singhe watey prce 10 hlowk rates o 1994 4 not
1ead tn lowet water consigtion for Y B cwstomer poofier studivd, An sxplanation sy thae
finding i that average water prices (nflation adjusted dropped withun aft profiles after 1904,
wvest for thoae peatiles eapenencing an increast i margieal water prves

2 Becanee Austey s lraing it Sioct uamrviton peagearts alter 1A (R BT rabate teograteed. the fimtg
it water wsed mosessed afier the 1994 st Gructare shage Wit these peafily is even vt stnking

s o s Rsates Copk g -
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anmal average water price withoi RS hester in explaining the differerne i water awe
botwen Corpas Chiristi and SAWS.*

Conclushon: Comtomers do not1erd 16 Factr I yew et pricos sote el water woe dovisnes, Thix
conclusion m also supported by the meovey sl showang b suly 38% of custaroers correesty
reabe the bub berwsen water comaepton and e sewer bill,

. Tudie 4-3 ;
> Sever Price Signal Compurison: % Ditference !
i Coepres Christi Relative ta SAWS, 1990.1492

Winter Average Winfee Aol Aversgel  Anmust
Winter ater Price Plasi  Average Water Price [ Average
Profite [Water Usel  Sewer Price Yater Price (Mux Sewer Price] Water Priex
i ~12% <35 s I P 66%
11 uw 3% L 13 [
PO N 5 3.4 o ARV SUPN . SOUNOY PR 5 SN ... M
4 20% 3% 0% L R
.5 s A . O L 13% i u0%
[ 6% 3% & (&) si%
& ~36% A% AR% R %,
s 2% % we 8% %
A CET N S S T RN
_M% b 3% B 175 L
R ek % e i3 b
6% 2% 7 1% [
-16% 2% % o BT [
ST e T T e T T e T s
ts 934 3% ik L a5
Conpuosste] -2 3% 49% S JISE
Mot Thet coongoamats 21¢ proce eliaticrly sk THe wisicr aSErage water prive Keasfioagun o 3
{-2IRAIK ), which 1% anly shhtly mare tain the Q31 compornte prace elasricity extaamied 1o Tatsle ¢-1,
The A1C PR 2IAST 1Y LA UHE WIPALY NVETagE WaATer [nate phut stwate pexce spetification s A
{20553 ) wiueh n unreslistic,
1 wiaer diae i posed &% 2 Tt of annual prioss, sleastively, e cotopane 316 pocs elivivizy uneg
[arwisal soaraga waltr pooe ia 838 L 225461 X tiad useng anaval avtrags waliy pice pls stwer pece is
o138 (-T2 100N In both Casey, eVISIRCE suRperts SOMUENNTS’ WInERT AT bve )¢ biest expbaned By
faverage seater price Mone, WRhON che S MDM EF SRR | o e

4, The Gadiag vt sewer geices do e heip explain wanter warer gag ifferseses dhoes ot epenid v iRk
of aenragn o marginal war poce. Winter sverage simier prices and woter sussinal water poes sme atiooss
Kbeebical (CaRIets. o0 Towee raie Toekad 3t Hes S, Jeacing 10 the Same reaulis 238 conchixion
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43 IS SuwWER PRICE PARY OF THE PRICE SIGNAL?

Tuble 4 1 showa Uk peive elasticty extimates for the sverage sod mergual prece specifications
beth wih wnd wabowt the sewer charge bxiaded a3 part of the price signal. Price elasticities do
st vary wich with sewer chargs Incluskondoxciusion. This resuks Jangely froam the facs dat
sewez price difterroces seross the agencies are simuler m proporion to the water price
diffcrences {¢ g, Aushin has the bighest wancr prices wnd the Righest sewer prices). Heme, we
cantnd mke 3 determinutym abont the offects of sower prioes froes this evidence,

To further mvestigate the impact of sener peicos, we augHE stustons where we could corpare
PrOfRE muinr oae Betwea Bao azensics whese

» AveTage waler prees K e same wod the combmed KVErage witer and SeRCT PrKes se
different

v AVETRER water privos we ifferdnt and the cambaned cverage waier and sosres phicea e
56 ¥ame

Thse lasier suatvin oosurs hetsaen Corpus Chrstt snd SAWS over the IR 1993 persod when
the combined wverage winter waier and sevecr rm e geadly identica, ut the average winter
water prr 1o Corpus Chidtd is aout 7% hn;hcf f senr peice 15 riarg ot the total prics signad
tiat sunnsess reepond 1, then we would expect winder waber tie d:ffczcm betwen Compass
wnd SAWS 10 be snfnimal.

Tahbe 4-3 shows dut samer seater w15 mich ower i Corpas Clirkst! than w SAWS i exchof
the 15 profiles, with 1 tomposke defference over a8 peofiles being -22%. Hence, we rejpect the
speedication of combied average water prces and sowar prwes The aversge waler poce
specification (withoot sewert, hoaeszr, does a pad pole of expluning the water use dEffervuces,
T Dot 3t implaed prace slactiity Gsing the sverage powe specditaison ¢ 031 Thas ss oot far
frovs the <Q 21 camposite prve elasicly estimate dwwn 1 Talde 4-1.

We enphwed thiy finding o more dond By alicroatively Bypothesicing that wore: water bse
wrckan & profike s bnpacted o€ by Jadt winzer prices, bud by some average nf;xmmmu

e year The reasonsng debind this w that for wratating wa ving fech

12 g, ultra-dow Rush torlets) 1o reduce waer (indour) waker use, the fnanciel savingy wonld
acere ok anly w wander, but for 6 menihs of the year Based on this bypothens, we compared
wirer #atier whe diffevvnces 10 pnsad prsce differsanet The moalts in Tadde 4-3 sherw 1iat

U in yddsting, the 1E0- 1993 prolod bay miwnal dhrovt conscreation peogrars differences as demnised in
Kectson 24,

b e SN CORMGHINE L
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44 DoEs THE CONTENT OF THE WATER B IMPACT RESTLTST

SAWS water Wl contaip detailed water use sft inctudmy 2 histogram of hore waier
e aver the prevmas, 12 aonthe I contrast, penhier Aastin nor Corpus Clehits providex
Ristosicad water use sformtnon

Qne could poxiutate (had the enbanced W1 on the SAWS waer bills increases the

and i ding of #s ding witker pocing and wee by muking it woee
posvenent (hwer by o casts) lc sxud} the mwmq relationship. B this 1t e, one covld
further postolate that SAWS' are more Lkedy o vespond 10 mrginal watee

prices than 10 aversge waker prices, Informed customess are more ideely tr ansess the finaneis!
iryants of water use decisionk i Serms of mangid proes.

To iveestigane the nupact of water bl oomtent, we sought stuations where we vould canmpare
Wuter uxe between twn agencies for pralilex whers:

v waser prices ane i same and the water bl contens deffess,

Untortunately, SAWS” water prices {both sverage and margoad} are much Jower than those of
vither Corpus Christs or Austan. Hence, s coukd 1506 snaleze this situation s thes study.

Conclusian: The mformutional content of the waber Wit may affect coviorexs’ percerved prioe
specificatn, bat thes hypothesis could not be tesied in this sudy,

45 DOKS PRICE FLASTICITY YARY WITH HOUSE AGE
OR HOUSEBOLD INCOME?

Understanging the selatiachip between price £Rastny wad Factors guch wa house age and
househoki wacome sun p fly naist water P2y g the expented smpacts from
alernative block rate umum i thewr service sress Tnasa xnn!jms of hose age, we find tha
peice elastiony 13 indepeadent of buse sge. Table 4.4 shows the agaregate pede elastwities for
the thrae groupmgs of house age used in this stody

Table dd |
Price Rlasticlty and Hoose Age

House Age Aggregaty Price Biasticity
| iProfiles 15) ),
{Pmﬁk:s 6—1(})

Pre 1960

é? whter fn’"u? ;p::i{mm Profie 134y
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tanonng profile 15, we sl fuund no comelation betweeen price elastisiny 26d woslth using
ardiary koot squares segression wchospies, Profile 15, luwever, doet offa evadonce ted price
elasticy may b Bigher wah 1k mmost werlthy usconsers, Profile {3 pror ey n 048 @
shown in Table 4-5, which is much higher than the compadte prolile avetage of 4 21, The
puzalng aspect to thas o that the prioe elaniclies for the next highest weathy profilkes are bath
£F 19 One conld conclide fhat the peafite ES sl 1 sbme random or specific mutzome unique
o profile 15 O, one coubd conchadz that proe elaslicdy takes & wap yung when Nusseheld
moame exceeds appraxnitely STKLOKT per year, Mare evdeace 13 needed o make &
determination

- 7
§ Table 45 )
% Price Elusticity and Weslth i
H .

"Average Reported Annuali  Avernge Tax Assesoed
Prodife | Prive Exastivity Bousehedd toncore Property Vakue

{ 032 32,143 18,508 :

i A 30 24,310 29,348 §

[ 033 536491 R O79

3 H02 317,288 L35 T

T btk 35 241 S, 12 !

[ .34 N 38,015 2527

LES X} ¢ A4, 13% S48, 880

% 0,14 : ) Sro &%

12 431 i B34 £20,378)

g ] i R NbE] $73 340

3 Q.13 ROV 18R

i 438 : $51.027 84000

o V19 3 312978 18,473

14 GW s $749% 164,176
T YN {115 S S AT

Composte 0.2 : 347832 $69,847 ]

Note, Price claniciises honed 00 aainstl wates uas ¥ U Averade Wbt prace spoaiicetiop Crdioaty
ea% By TERI T SR EARRAITHY DeHce clasticity Tpechiii |3 st o hadeds o 3 foncteas of excher
mer?: e prapusty valoe resaied ju Posniises of 0003 xnd GRS abich indioare there iy B3 linear
ooprsleon,

Conclasion: Price cfastxaty is vot vorrelated w it house age o wealth, 3t lemst when ho schodd
anceme 1 lewt than $10.000 per year

Btratus Conmdting -
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Concluson: The weighted ovesall price elasticines for Aushi, Corpas Chissty, and SAWS ane
0 13,020, and 020, respersively  Fhae sheuthd be soterproted a8 Jong-run shaiksics

4.7 DORS PRICE ELASTICITY VaRY with PRICE Luvie?

The semastavity ol cusiomers 1o waler price may chaonge saih prog Irvel In this stody, verage
wHIer PEwes vary Betwees arprox.metely SUTG and $3TG, Broause sine range 15 xelatively
varms and because we o not bave teuitiple imermedaars prve paants dwehuch would reque
MORe WAET 3PEncKs), drtinct s of proe elastieity witha this price range caneot be mads
¢ffociively,

Further, readers should noke than poe Slaiites extinmtod in thes susdy are sepreseatative of
Average Water pocee ondy i tre 33T 10 SUTG range Por agencins with water prices s side
this sange, prioe slastetasy may be duferent. :

Conelusion: The prive repored i thiy oady are relevant for water peicrs mthe
$ITG w0 3370 maage

48 AREINCREASING BLOCK RATES BFFECTIVE IN REWHCING
WATER CONSUMPEIONT

focreasing block rateccan incrense the owsead] marging! water prices pad by customers wathont
chaeging the oversll average price, Thix &s done by lowering prices below uverage price in the
fower blocks {whnch sond tu b nonta gaaly wd increasing pives abene witrage powe 1 the
Iigher blocks Hwhdch trad to e murginath, Hence, of customess reepond w riarginal prces, then
wnsreasg block rates cup be an effective, reveave-neatnal, water comserving rate siructars

if contomers respond to averige peices, not aurgual prices, however, tien the eificacy of
merensng SRk oten 1o sodice wiler demaimd o gremly Bnsinished. Averuge price doe not
change vt changey b rste strootare, gives the twiad cous 65 be rectvernid via cotnmodity mites
dn ot chasge {06, Fevenae sequmements constant? Tncreacing hlock rutes Can mereasr the
average poice pukd by cortam cusrorners (o2 fugh water uae cosemen |, Bt ey docrease the
average prce pand by adher custamers (Le., Jaw waker use cucamerd. [ poor slastic iRy dos mat
change signtficantly wath jevel of water noe s duck 18 Bighly correlned watk wesiths, then the uel
irpact on tosal water yse 18 Itkedy 10 be anraered. The vesuds s Tabke 46 show prce elaatiaty
pot crarcdaed seith weal™s, 41 Mt & baioex weh 1997 hoosehold inerrmwes bedewy apyeo constely
$100.000

Conclusion; Foy increasing black rates to be effeclive i reducmy water &
e 10 respenid 10 MARIR] WALKY PYKE, DOL IGIARC WAILT [RIe

E Tl 1o o R ——————
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46 WHAT IS THE OVERALL WEIGHTED PRICE ELASTICHY
FOR EACH AGENCY?

Bevatst price alasta ity eaties waith profiie, & waer agency feods 10 assess the degree chal each
Faisfile a8 reprenentatyee (o Ui Bux b bivaing i o0 serviot ans, For the three patxpatiog
ageneies, we caloulated the pereentage of homes falling wto each one of the profile defimtions
fhased oz b age and 1ax assensed propeny valuet, Multiplyng each profile perctrtsgn by the
sesived proe elastaity provides an oveeadl weighted prive eluaticny as shows s Table 4-6.The
overall weghted proe elasticities for Awitin, Corpus Cheistl, and SAWS are ¢ 17,020, and
0,20, respeainely. The resalts indic e that profile weighting doee not sipnddicamly change the
aversl price elasticitios among agencies, This is a reasonable and peediotabie result givesn the
{ack of eorrelabion beiween prive elastery and bouse agr or propenty value, Gives these resuks,
2 o onkiely thas the weighod prie elastcities fur other ancilae water wgencies will be aoch
#iftecent

Tubie 46
Price Elasticlty Weighted by Water Aguncy

% of Totat Homes within Ewch Profile |
Profilc | Price Blanticity | Ausln | Corpus Christh saws
o) on ey 6% 9% M%‘
18% L ed% 1 1%
5% 8.2% $2% !
e 1% £2% 1%
33% 70% 548
i 100% i
: 30%
{ Lo 33% ;
; 169% A% 1. &% ;
S5% 180 { 4.8% ;
539 565 [ '
AT 55% 10% ;
{ & 4% 4.1% 4 9%
| 5% i so% ]
! 748 | 3% 0%
% Blstety | o2 417 020 420
Nt Prace datststsey Ditoaxd 008 WU w-dtcs ane 1S 2ueragr Water prvs specthicating. T cumposite
,ﬁfﬁtﬁu (it 2 encie R S e age 263,31 Bamcaisne of welghiengt differconea

TR —— 1S RS G TIATE 1Y S —————
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3.9 How CAx WATZR AGENCIRS IVMPROVE THE RRFECTIVENESY
OF INCRFASING BLOCK RATES?

Lhe hor anewer o 10 g rustamery 1o repond to wargioal wates prices. Spevific steps vould
wsiude the followng:

» Simplyfy the rate structure Fewer tran 25% of é:uswms repon understunding wnd
vandering the sperafic pricas of the ooz 1o six Slork water raie wructures empioyed by
e g ies aver the seady poesod, Ty fact, 31% of custorness repoit that they couks
calvulate thew water buli tot 5000 galions even shen provaiod block threshoids ol
prices Mor cusemens might focus on marginad poces of the rate srdures were
aunpified. A two-black rate structure with significunt bock price differences wouhd be
rasier for guore cusomers © undeastund, Funher, the sscomd block water use thaeshold
sheruld be sat low enogh w0 U » oty of Crdenrs ae impacied by tw second
biek prwe fe g R TGAcethy at wame tine Soting the yoar (e g «mmer),

> Prometr knawiedge of end-use water corsamption. T rmake Block raies more effoctive,
ruatormess also seed 1o knsw mors sboot the volame of wader wwed Wit specdic end usks.
Tieatiy, peafevt suformetion wuukd comt of Castorss kapwing 1be gations saved and
margnad peves asocr od specific water yse docxat (€ g, ntathng o ULFT w
weducing spermdie ran tnmes) 30 they coeb ralualete doltar impacts. Althouydh this
miormation 2an be wery difficuk and expensve 1o develop for individual bomes, water
afeswies can provide tuatmens with typreal end-ase water g siratnn from seseanh
studdes Soch infarmaiion, fur exasple, can te oovmnoaally provided wikh the water bill

= Improve warer bill informatisn. The waer il wan snporant sducations! and
infe } weree for ¢ Sing both prices and water commplicn
Tnchadig the eadice Yae staxure an sach b, a0t jost the gute Blocks Tazored Into (e
Bull seone wiep Fo addaion wchading histarkcal water over & ieast the last 12 months
iy help sorne cosamees Deter unterstand thor water ase patterns and end wuee,
Specifically, & nuy bely ihem asies the chunge In water use reseling Som specific
aetions such as beer speration of the bandseape frigatwn systern. SAWS Jogr provides
sucls infrrmation on s usrent bill

There 15 51¢s dendie tur mock effort wauld be fnvolved in getting customers to maks v ater use
decndons basesd on perfect saformation. The survey seports that only 3% of cusiomers alieaypt
bt hatey o sl Whiste asing prargital dadyss Howtvey, vastutie. s stoed 1o betier uidenstad
peising for € to have un efloereve impoat

Conchrdon: Water agencits can ipeote the effectneness of mereasing Mhuck rates o reduce
witor consunpiaon by simplifying rares, educating srtomess sbout waker end vaes, snd
iyt the mfis matonal cnrdent of the water bt

- o Stratan Conulting
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CBAPTER S
ANALYSIS OF INDIVIDUAYL HOME WATER USE BY PROFILE

Tr e fe chapler we amalyesd water e daes aggregated ever 8l omes wihin « prefiie foon
rach agency, Another spprosch ix (o analyze the water use of exdieiGual domes (naggreged
data) Anatyring the water ase of mdividuat Bomes Fus the potentinl advantage of silowimng for a
wore focased and precise avafuation. [t does, bowever, coue & muniber uf complicited stebaial
froblemy

‘The prinmry peoblemm gegirds the two-way {eadogesousy rcmm:smp mmn water e und
pive Bued on the farst bew oof desmand, quanity of water & Wi in
prive. With hiock rates, however, water prave sl changes with water use. This eadogeotas
ejstionship tends to cause estimaing problenss knowe o cmaltuneny buas for rescarchers
comparing different individuals over the same blsck rie drotturs,

¥ hxs,chapm dcw:?xes o eorts w anudyse utivdunl hors wakr ase wsing 4 copbstivaied

ded 1w 4 vecont acadrimu Joumal,' We fourd, unforunately, tha
e mimg #pproach produced unrealisty; results. We poatutate s vamber of aons why this
wcourred. Readers sbvald mae that s moch wore difficalt 1o explein exactly why something did
BOU ok, han 1o wsl shaw I rewts sof sometiaong that » delteved 16 have worked,

Neverthelesr, the fnding that the modelmg appeoach did 008 swork o this CA%e 15 an TGRS
finding 1o others myestyrating waler price clastichy, We frel fortanace axd vadiduoed that our
sesench design did vot ety exclusvely on analyring irdividid brme water use sbarvations
fromm u beterogencous tamdons savple Dur analyvis of aggregated water use, as desnbed i
Chapees 4, 38 10 sabyect 1o these (ypes of statlaicat peoblems Klonce, the water prne clasinity
resuits and conclusing derived from this paject comwe from Chaper 4

51 DiseRETE/CONTINROUS CHOICE MODEL
A rsearch anx ke pubisied an Lond Ecomomees in May 1995 descnbed the use of 2

disereteioontimions choie moded s estimae prce elaticty for the sesufentiat draud for waer
under fiouk rate pricing * Toe discreteicontimuons shaice mudel §i vonsaterd wiah exowmic

1 The fead rowsarcin? o this segowst of the frdee was Donald M, Wadess, Professor of Hoonnams &t 24
Umearay of Colnaido, Buulder

3 Hent L, and WM Haoerean (99 *A DoresdCokomnn Cnae Appromh sa Resaieataak Water
Dreamud Under Biluck Rate Pricing.” Lemd Ecavomics 2% pp 113092,

Srratus Covulnng
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Table 5.3
Price Elasticity Results aning Discretw/Continaous Chiolee Model
Profile { Prive Diasticity Coeflicient T-Statistic
IS DR (. I RSO R
Lo e [\Fiiz 23
E H L0074 07
4 H 088 347
R 5 . N Converperice ..
3 i .05 1.8
; G 3447 9 in
No Convergence
9 i s 383
g 03760 iz}
T 1 61875 R T
M 7 SR SOV Y- ;Y U ¢ N
3 L. § im 488
3 { ELoT 164
$ -8 1587 1530
Notee Proe ehaisity eneifiaants ame statishenily dofferomt froam rem with 98% cordidencs when
ke Rasio " greater than 1 96 Hence, for 10 profiles we steain prsinee price ehss cums g sre
igritioas whek ia bistic, For profides & aad & the belibood functioe never
Sonscged. i

Belavir, &1 ax if shey koew. This sssumption s also oot apponted by the other anatysey
of the report.

» Temporal indi 4 The 32 i chane moded assames wier peices in
one bifting pmod da ek sffet wker consumphion i sther perduds. In reality, bowever,
praces 1n oo persod soay indeed atfect waler use oy other penode A ckosely Nelared
possiality 1y thar consumess may I opmicing S fomtion of water use ovor s This
wonkd fraply ihat ek tonth-to-mauth concaapios s aot drzervined By the modet
wnder consideration,

> E lry. Missong biex e zeroes o the of varsables used in
:mdc!mg can caane distorriom in resibs, Problems with the eaagenoss variaddes that
caplain sl D5 vy Be # partial reason R preealistic yesults, Siote thyee & xs bw 2 smg!e
hounebold survey, it had 10 be sssumed that & phic waribiey i
over the perswd of water use,

Sowna Comakiarg o o o ame
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DroevInuaL, HOME WATER USt ANALYSS » 5-2

mn»ry amd bz heen uscd e 1978 in applicurions related fo labor supply, weifare programs,
o & g itatd * Tt Lasnd £ wrnicle was (e fost to idusiente bow the
discrenfoaninuaus choice model coukd de xpplicd 10 seskiential water coasumgrion. The artcle
presented cawe wody resalis from x small sesuple of bomes (121 homes) from Denton, Texas
which showed 3 water price elastcity of 1.8 over 1he suromes axunb (dused on margmnt
pricess

The i maoded 14 A 2t prhcated, and gifficuk (o estimate. Unlike the
wnklysit Cmsm 4, esumation must be wtamplislwd by searching over the 80 of mmxc
values {felanticitios and other murgingt effects} 1o fisd the vahics that muximize x

Lebbood tanction This seazch precedune s - mienssvd eves fot the fdest microconguters,
wad 24 o guaranteed (o poocior veasits (due te Mgorthm fagave), Smee the movie! produeces

£ Bielilxned, groscet of the alguesthisss B vaxt pecewsorily at she wlohal optmut, &
reprated attempts from dafferest waning values of the paranxebsrs nint be 1ied, and the resultny
“opping ponts examined o detervine wither the tnwe paximum o e foans

o s the bkehhand we vax the Gams progy {ng angrape. The Iikehhaod favction B
<hawn i Appemdix B

5.2 RESULTS OF THE INSCRETE/CONTINUOUS CHOICE MODEL

Tahie 5+1 shows the pros clasiony estinmates derived from the dicnme/eantinnus cholee model
far eachof the 15 profles slentsfied i Ulapter 2. We find that Jn mast profiles the pove
LSty SSUME 6 FOsive, not aegative as expoected. This, of course, mekes oo sense
reanomially, and i the 1m0 s0lons We specuias on the s for this sutcome,

53 PROBUEMS WITH THE DISCRETE/ONTINUOBS CROICE MODEL

B s hifffeal wo pinpoint why the discreteloontinuons choxe sodel eatimated unrealistic poice
clasiitiey We saspect the followang auseh

» Marginal peice and perfoct i i 7. The i ¢ chowe
rodet  consistent with the ptisn tht waler #re knowledgeable aboat
Block prices and valomes. and rest 1 marginal prices. As the sarvey kearch shows
{Chapier 35 hwevee, cusdomers report having viry iikiie knowledge of theie block tate
Srstures of yvoluies of edter vond. The ditractontinus choxe model is alse
withi the P that watsy even if they do not Loaw the price
stractare andior are unable 1o work ont the cometuences of that stractire for their own

1 Batlen, G asd A Hamnws 1978, *The Effect of Taxadon oo Labor Sappls: Bvalusting the Gary
Joconw Muantenaros Exponmem. ™ Jourmad of Poliumal Ecwmory 83, ppr 11011138

ras mm——— Setenim Comnsiititg i oot
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> Stochastic specifivation, The disceste/ontimsons model storts with the economic shery
af the rabonal consumer, whih sssumes knowledgs of prices, and p ds 0 &
spexification of hyped 1 erroes wn pudy and op thut prodacs the
nhuervod s on waet g, Tew of any would srgue with the
plansibilicy of the econamic thenry, bul the specifivaion of random influcnces, whike
vonsient with the coonome: theaty, 1s only one modeling altemive, Feaces thore is the
possitnisy of musspecsfication m this step

We conclode thut our soabysis on ndivaduad Bome water i did not pmwdv vatxd xesnhs ror one
or roare of the sbove rewons, The abifty tousc a modet 1o biat
is very difficull, esporaatly when costomers face rultiple rate blucks as they do in this cxse {four
1o aixh, We frel funtunate dul o selected restarch design did not exclusively rely on tng
ancdysex merhod,

sty ¢ o oo STERPS COMUMIBE oo at 23 e svmsmsmmmmmmins s
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APPENDIX A
SURVEY QUESTIONS AND CODES

s T——r—0 ¢ 0 Siranas Foomalting -
EXHIBIT RW-28
198 Water U Cndebook ~May 9. W98 i s e o L

QZ  When was your howe built) fedect eme)

1 Bedoee 190

2 Metwoen [00) ad 1979
Y YORC# faner

3 Don'toowe

§  Misang

Q3 Does sour botre have the followng? feheck olf that apply;

For Q3A w0 {38
¢ Notchecked
b Oexched

[$373 Swurermg pooi

328 Fatuns e ot b

g3 heiddocy watts Temans oe fond

[41:1 Wirra fow stk (1.6 gailoow per Shash)
QE Low flow shovwcrteads

QF  What type of grtes moakes up swan of pour Ivwo? foheck el

et fawny

Bersada

81 Augustun
Bulfeio

Zoyon
MuadCoerbitanct
(et

Dot ancew
Masswg

B DA M e S

G5 How do you waler your kawn™ {rheck one}

langrownd sysiem withs autonemin: Lancy
Howo-bassd or ather tystem

Iregrontwd sysaeen thal i yaneslly cperated
130 08 have & fown o witer bovn

Migmg

N W R

- o sams o s SRt (ORI < -
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098 Warter Use Codebook ~ May 20, 1908 . £

{vorE; o
I KA neans the questan was 9 appieabic
2 Response catepnraes with an suerith ure ooded resposecs 10 oy ead giesions,

CASEID Unugiae pase sdentifeation mamber

oY I Austin
2 San Antonks
3 Corpus Chretl

VERSION 1 Foglsh
2 Spunish

£For San Antonks onlyi

The San Aronio Water System (SAWS) s witeregied i what ats water castonses dink shout waer
e and the water billg sytam Thes wireey b imended 1 belp o8 provide the best aod billing wevics
passibie 10 vastonwn, Pleawe semember tat &8 your responses will be kept confidential

{For Awtin onhy }

The Cuty of Adwstin s interestel by whis 0y swater citomers Bnk wbout water wxe wd the wate bithng
syssern Thes sarvey s mtzrded 60 help us prowale the best and h?ﬁmx wrvrs posaie to customens
Pl bes iy ol yourr resp will e ket d

{Por Corpus Uhebsti only)

The Caty of Corpos Chirsts s intereded wn what its water costomers think sbout water 15 2nd the
seateg iling s3uter This survey iv satended to help ox provade the best and biflag service possible 1o
Sastiiety  PRase remember that Al your sesposiey wall be kept confirlentiad

Section A. How Your Houschold Uses Water

QF Do you own or tot sour bose (oheek one}

§ o An
2 Aesoor other
F o Musag

- e e o Stemivs Conmiting ‘ oo
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108 Watey Use Codebood ~ May 2, 1998

.

Section B, Buying Habits and Attlindes

Q6 Brivw ae wseucns paopde mught nuke st waer Somervation, the tavomment, and
wter wsage, Uting he seale bolow, ploass toll us how strangly you agree or disagree with
wach of these statenseats, (07 le vour answer i the space fo the right of each statement.)

Sung)y Suu-ewh»t Koetthr Agrae  Sewmewhiat | Stemgly

Apres o Stk
1 X 3 4 ¥ 2 ;

|....Clrcls My, |

QA lukmguicanpaymn rmn&ammnmmmumwmm
BEEASIEY. . NN - - - 1234549
[414.3 rmmy:mmmwmwrumgmwzm4mwmywmm 123435 ¢
QRC T woudd racher wake the chare of oves-watening my Bows thas ok give K encugh water 1t 2K 39
Q8D Wmmsmwmbeipm:dmxo(&unui:shvcabmercvuaﬂqwnyzﬁx& 234359
Qg (kmm:mtcm{wmww»rxmgmmkawm;mﬂyenmm PR ies

Q¥ Wa!c:comcm:mws.!:mu!mlhn«‘ncmur}wv:rmmmmws s 234 %9
QA Bun slion ditee s vary 100e vool il § witer ke mch 86 Twad, oo e e, 123459
62531 Uaknmgkumk«mm wwwwn.!m»mmgmhcmghﬂw

evetybody. o 123459
Qs Wsuxcnwum w;L’gx(Mde:a Beuter workd For fmm enettons 121459
Q6T 1t waporsant feeroe i iy Jawn mad lonchacape 10 Jok e goud ax posaibde .. . 123420

Strats Covuatlliog s v w0 e o oo
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Q7 Buyimy babues may be related 1 water a3, Using the sl bebow. plosae tell os how srongly
wens apree o divagroe with ssch of the Jolbvweng stemeais abust hiyiag fabes 1Cuele sour
EraE 55 e spwecie o Thee P uf each seteweni }

[ty | Bt |
M ..

I N 3
Circle Kuenber

CEA 1 elift 35 Ge QCONIME COUPONK B BINEEWE e s e i <o s e s 123458¢
QB 1 pay anmuon o changes i graniing peices .. . P PN NN 122443
QU i}mvean&msc&mnsﬁlybudgetfuwlxyewmun edoctesely, aadtor gas) 1234%¢%4
QI layiekap oy vatet bB G BW M PMIBY Lo v 0 v C e E I A
Section C. Your Water Bill
Q8 Who icrespansihiz Kor paying e water b for your home® (ohes X ane bot}

1 Decupant

2 Laadiced

F Horwtwike's Apcacsn

¢ Mowunmg

If you marked secupant abwre, proceed to Quation 8. Otkerwise, skip 1o Secton £,
RS ome Rextw Coaeasitiong - e e ——
EXHIBIT RW-28

1998 Water Une Codonaok — May ¥, 1995 o - B

Section D), Veaier Prices

10 Liing the scake below, plese 10l o8 how steongly you agree or duugree with tach of the fallowling
Slatenseits abangd the gmportunse of water post to yoar basseladd, (Crecle sonr writher in the
spuet o the vight of couk suenon }

T Rtrongly 1 Semewhat l Notther Agree {s«»m( i Girongly {
Al o ad vep 1 Dlagree | Miodez 1 KA .
N ¥ i z 3 £ 1 L3 i ‘
| Circte Miber
16A Wmcmuwpvmmwmw)mﬂmﬁmghmmhummmcmkmug A
washing, slothes waubing, fbang, toaktsd, - 12244903
QB Water cost 1 tmportant (s e whee degihing bos kxg;w.smmn&ilm, B 12343%0
QIO Water coat 1 wnpoviant (< v whon sclecting the types of plasts and gm0 usg 10 ot
Linixape 1334590
L0 Wimar vont 1% Sportant 19 e whest docnting bow asd wien 6 water out tavn 1334590
QIR 1 take into acoonnt the cost of wakicwater {waer) s winn d«dmg o ol
water e, .. . . i ae e st s s o P 1234520
Fre the hoflowing qrestions, refer e G Water Price Table hefows
{Fue Sat Antonie s Austia only)
QHr Bﬁm“‘dﬁy,ikmmmidnﬁm&ymf«mwwmgmmmhl
GHE cren wtnen e oo 1234390
(Far Corpus Chriud onfy}
!k(rxcmhy,lkwthmid!famymﬁwwmrdmkn;m!xnm!
UM come conere e 4t 02 wact 2y o 4 e ¢ RN
GING  Befuee today, Imwnmmyuwwmgxuupa»lmmwm R - Triasety
QLOH Bofove bodsy, | wes Taanaar with e spaiiic wales prices shawobriow . . L L 1X34530
¥y Sat Antonks oxty)
Q107 Before today. T kmew tha (hcpnceﬁf waer teonds e mmwdw»gtbemmwm
me tane e e e an B < 123435890
{Hoe Corguy Chetst] ondyy
Bolice Wy, | Kaew thers wias % 2a% witior ohviege batween 5Q 23 10 30U 35 per  GR
HOA wote seommmamrsenee s o e costras e rseen
o) ﬁan.awhwmmhu £005.000 galices Uiy the 12016 e oerr oo MEEXEEN:
431} 3 lu&c.?mganmxMWMsamwwmmwkam;xMMhmmm i EEEYEYY

we . her Reepren s s 828 rernon ot

QL T u\fmmsmw my m:«n‘x!y i’sﬂ sdos & goad bt o «pimmn; n") W

atesl ;
GIoN ltx:kmc!;‘*»uidmymmpmefxwrmc&ga&marwucrnommrmwfm&xlust : 12348983
ek
1234590

el l he!iw& Y CUTIIIR RIS PR Az mwdm :uu e wh m wsk"\t;m]
- . < e e SIS COMRUHIIY o

L . S
12345

LY}
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N Please answes she follawing guesions yuthos lockag of past saterfurility talls. Below sre sone
statornenty peopike Bave mads about thest warer Wik, Usiy the seale helow, please tell os bow
strusagly you sgroe ue duwgroe wih each steteamns. (Cyrele your paswer in the space tp the right
< eack pusement §

l Steongly | Sowwwhet | Neitwer Ageee | Somewimd f Suroogdy
. 4@.!_.1__»\ rex J Kot o3 Pwgere | Mising |
i F K3 4 s 2

3y,

For San Antorie onlyy
Q9A  Eucd month | ook at e doltar aunowat of ray ntal SAWS bal, but mot e detaaly
sobaied tos the waler portin afthe BHEL .. L L0 L L ch i
1oy Austin sad Carpak Cheied waiyd
Pw.mxmawmmnamxmmmmmwmmm
o 156 wator poron of b dtl . PPN Gt v s

Qlrcle Numisey

12343350

QIB Fach pnth T oompare sog soment month's %o OO0MIMERRA ft A3 00O ... . P2%4%5%¢()

{¥For S Antouio onty)
O9C  § ke my monthly watty bk o show 1oy W e vy e Rt 13 ot

Frwr Avsstin and Corps Ulieietl oalyt
Traanild I siry ooty wivee Sl by shenk iy wirtes wae ot e tast 12 nuthes. .

PR RN )

{¥ae Han Antonio only}
QU0 110 oy oathly water bl (u shiw the avarape frypieall wates vie of hoows iy

{Fuor Avetin aned Cocpus Chrives onlys
$wxaid ke 1y yoveshly waer sl 10 vhwiw the ¢m:,5p 8 ”\m.il‘ W wee o !umcs L
ey regdibreinasd PO

ssa

PR 3 weadd Ik b1 Fte riwoeo whotd e, 10 comsorvn wies xud eexhoce vty wal Bt 1234890

QIF koo the Sprocammie dofiar ot of Gy a»m'y Tegpecad} suehls water bill
pLH '

~

134890

QG uxmﬂusgpmxxmud&fauwnlmymhmnww& warer balfan 1993, L 12%45488

B n:ma&mappmxmwmﬁmo{:aﬂaud’wmmymmmdumn
Evcrage 11y oal) mondlh oo T eam s s e e e

2345003

01 1 koo the appaesmate sl of pdlmu a[ woper my Mmshuid uacd dxmn; lhe
Mgheoinse pontk ol 1997, L, L wsesrenmires v e .

234593
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' EXHIBIT RW-28

AR Waner e Cotichonk — May 39, 1948 . 7

i¥ar San Antonio only] .
WATER Pmice Tases
Curvesthy, te pooe You fuy for water Borelsts s your wazer use iresses ax ollows ™
Lost pey 100 Gaulfon;
Niirrhire of Gadions Usedd Poe Moady Stuadard Sepioni®®

Faw 3 431 palhoms 00083 $0.0661
Hext 3,235 gatloas e 30132
Next 1,958 patlons RUREHS 03178
£hver 12,205 getlons EUP2is] $0 3192

YEE3% 2 fined momhiy mmerer charge of 33 13 por menmb St x dasss reicr Shignes £0¢ larper mrtees)
Sroavens” awior pors aie eltecoye dorn Saty § o Ochber 3%

$¥ar Austin onty)
YeATkR Prack Taste

Carrenaly, the price you pay {01 Wates HICLEAMS Q% YOUT Watel Wae 3008tk & followi s
Number of Gallows Used Per Monih:  Cont per L608 Galloas:

&lo LUK gations 5128
2,501 10 6,500 gallon p¥di]
£,905 1o §4,5%0 gaifons 78
Orote 14,700 galicns 500

P » fovod menthly motes chirge of §3 9oer wasch Koo o Yl smovee Eghee iy beger meters)

{Eor Corpus Christi only)
WATER PRICE TARLE

Crarvently, the prce you pay o8 water INrreaes k& pour wases wse BXreancy ek followe®
Nander of Catloos Osedd ey Momtle  Cowt por LIDE Galloms:

Farst 1,000 gaths $D000 wwo charged
Nexy 34,000 galions $Lo63
Nexu 15,000 gations $2.348
Next 20,00 gations 52808
Qver 50,000 galions $3.480

* R onthiennn foredt romser thaege o€ $4.50 pes sronths o added, phe & sxw wiine thicge surping berwaen 30 33 und

3 W18 por 3 0600 gxlons depunhtg uioks Nancers waier $adve and 100 Siwey e dvuee ke,

- Krster Coencftng




EXHIBIT RW-28

1998 Watee Use Codehonk - Mey 29, 1998 - .5

Qi1 o the past, when you consdered wsing Jess waker 1o reduce your ll, wiieh of the fullowng
sateamte commes wlosest 1o deserding youy thankeg? foheck ans box)
i Wiater pescet Bas rerely infnced sy water DG Sacrnons
2 ¥ hwew that oy water bt would g0 dowe of §used hess waies, but 1did wot 1ake 2 e tn
extimane Ty oow s
3 1 ideought abuet i fotal dhtlar weemet of my pret water Bufle 1o rooss Baw ok tyy Waley
TAEE raght change if ¥ ueed fews water,
4 1 g about bow ey galions of waier we would peodubly save, and oxicutied my water
balh dotfur Sayangs umbig 4t average per gadh e vtk poce:
3 1 theaght £hout tow suany gitlhors of water vt woudd probably save, and caboulatod Rty wads
al dofher savugs wog €X0f piy grdon waler pewes for different levels of waler use,
4 Mg
- NA
{Fur S A ok snd Corpos Chebst ondy
Q12 Whichof e flowing best & your curreat underitanding of how yoa are charged fur
YOUT Wastewaiey (st} servioe? fheock nune box}
1 Yo et roa depernd ofc Sow IRkh WA We i
T odepords on haow wch water we use orly g the wanter rionths
3 it depennds on hove ok water we s eack ol
3 W hawe & 2 saemt Wk et CRANRCRY LY A MBRtEwAtor ub iy,
5 Dot hoos
3 Mg
*  NA
For Austia aply)
Whict of the follewing best descrbes your corrent undieasateding of kow you st sharged tor
YOUT WaSIWIHL! {Seact) sorvae™ feheok one box}
H 118008 518 depend do owe kel wiiier we Gae,
2 Ivdepends oo s rch wattr we use ondy during Be manner oxieths
3 Tudepends o how et waiee w2 150 (ch ananth DUt CHD0E aaood Our dverage Ity pecal)
WIS WK .
4 Ve Juve 4 septic syseon. We are st sonected t % wadtawatet otibly
< Dow'tkmow
§  Mossg
+  NA
s Sttato Chamalisng
EXHIBIT RW-28
898 Water Use Cotebonk ~ May 29, 1998 DT . -
QI6  Which of the followang best your cthoi backgteund™ (check ong o)
§ Amernzn bwfan
2 ean
3 Blwk
4 Huperic
s Whste
T Hhapasnluduay
% WhteHispyox
¢ Musing
10 Geymen
i Balag
*12 Jewwh
13 Anglo
4 Scatind
% AnghAss
Q7 Whuh of the following bew deseribes your toral Sousehold mcome in 19977 johiouk oue}

Lk $15.000
$15008 k0 $29,9%
300K 10 $49,999
SS0RC 1 S99
STLUK R 399,997
Quee SHELN
Missing

G D e

e wn e Suaias Coniliing o < v

EXHIBIT RW-28

1998 Wates Use Clodebook ~ Mag 79, 199% - 9

Section E. Genernt Information

These last fow goestens ask & Ltk more abmust your household, Your answers o help us betier
underaand how pepple use water, All your responses sl be kepy sinetly confidential,

Qi3

I luding yourself, how maay peopke Hve fulltime in yoor home pow, it bow many hved m
your home Rall-time gy July 1997 ¢V rite the number of people in euck age group. Pring
Q7 far sy §

Far P 1A QI ICand Q1L 28 en QI 20
95 Mising

QI3 A AR £1X yeurs ar woret
QISR | Teempn 13w 19
QBT Ot fuoeder 13)

Sumder o home uly 1097

13 _3A Al 138 pears of pusre}
QIAAB . Twnagere (F300 375
QLLIC .. Chutdren (under 13}

Qi

Q18

Whad 5 your ags?

1K28
2630
340
30
M

&5 on chder
Missmg

BD A S ¥

Areyau.. 2
Made

Muing

e Stratine Comsudeng ey

EXHIBIT RW-28

1998 Water Use Cogebook - Map 29,1998 __ 1

i¥or San Aotooko only)
Please It ore 07 rwo things e SAWS oould do 2 help you to tetker snderstand the waer
Billing process.

(For Austin only) .
Blease Int onc of two things that we oould ¢ 10 el you 1o better understand Aster’s wazer
bding provess.

{For Corpus Christf only)
Piease It one o twa thsogs i Ui water Sbpantment coukd do 1t help you to better
understand Corpos Chesid’s water Jillng process,

QIS A Fint Reponse

Qi B

Second Kesponse

QO Third Reponse

ACCH

& No other respausesa)
*1 Round galion figures for earh kewelof wascr usage
*} Dnt"testunate bilt one month and rame hill aest montth
3 Water peice 1ol dndd be prinied on B and how o calonbae
*4  Explangnon of why sowat CoRt 15 hughey thin Water usage cost
*3  Nothmy billing format fine, undesstand the way & ix
Y6 Breakdown of ehusges, dotad by
*7 Comparson uf waiar wage Saring semows, wimes monte
*8  Hdeady neighborbood @ vostpanisons, oy end acigiboromt wwtrsges
9 Show oot of past walet usage
*30 Explum vagsows ways Foan savekost efficient incasures
*§1 Bxpdain how to read et
2 Puoder o'd axdex pootead foe dillusg, Sy paper @ smolf envelope
P13 L roere graphics, makes it easier 1o yoderstand
“1$ Print Seoughy watering rule anfatmation on Bill, whin water should be used foss
YIS Dun't have 20 maay rates, difficolt 1o onderstand
*16 Make umpler, easxs to uoderdtand, simple hinguage
*17 Infornmnunal advennag on TV or tadie or maivideo
#13 Hold sarinars, huvs speakens 8 BOMEORMES Aa0amlon, Cive groupm
1% Exphin neoessRy for cantinging momily shasge for bas meter
220 Dwrea vae of prat, 00 sowall
21 Explenstion of servcesviat i waier Jovel
222 Want meter road sccurately
*23 Have better educased snd pleatant eomnployees handie bdbag
?34 Send ot & prisout m Spanisvbdingoal
23 Pus mbocmauon on frierme '
226 Toohude 3 copy of blling pracess with ench ball or every fow months.
99 No comment at all
UNT  Waer sccoupt notber

Svrain Coovoltiog
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1998 Wager Use Codebook ~ My 20 1998 12

{NOTE: g all corpespandonce with Uit wader staliy custosmess, rospomients were
o therr wiormaten would be kept corfidential. Suwe the deta Sl contans
persanal secount sOIMENON, extrete care shouk, b taken so protest the
confidentiabiy of sespondents We would strongly reconmwead removing scoount
wivsmation fons the daiz Bk wheor passiile.)

e Zipcode of respoadent

+ on vmirs | amn Swravus Coewiiting -

EXHIBIT RW-28

WEATHER VARLUILE ¢ B2

The net imgatson requirerent {NIR) was estimated uxing evaputranspinass (FT, ) <akalated by
the Blaney Craddic methnd - winth empleys temperature and sunshine dats — and eifective
precipustion Iy values for dadly semperatune manioum o imminam w3k 24-bour
prOCIpREtes tutals wite obtawned From ihe Sowbers Regamal Clamate Conter's Unnfisd Clumate
Accass Newwork thapdreeww socw edyacannedbrens bim. S anes had sefaticely conpiane
Gata seres (Tanle B Adhtional genecal chiatadagnal sofos matn was olxained from

U.8. Depanment of Agriculture (19415,

¥

Fable Bl
Weuther Stations )
Co-op Number County Cowop Station Name i
417948 Bexat San Antono Iatersatwnal Aipon 3
j41-168 N | ChemaiRwch
(482018 Nuores Corpus Chirsts Wl Anpon
E-ti Kiyiil Noegn Port Arkanegs
141.7477 Nueces Robstawn
SALoaw Traviy At Airpoﬂ( g

The Rlenep Coddie method 51 ds adigiral formased 1he rean ar temperatize and e momthly
peacemage of Gavlight hours Tn e varkaiog wilived i (is study (FAGH24), e BT retnnates
arc further refined by including average dagtime wind specd, misinum relatee himday, and
the rtde of possible to actual sunstune hours (Doorebbas 3o Prast, 1977). These refinements
add considerably 1o the accuraey of Blaney-Cnddie estmuies tlensen et al, 19901,

The bask FAG-23 Blaney-Craddie equathore s 25 Tolhiwy®

EF, wa v B
whene

ET. = grass seleress ET mommg

3 = (LS BH e - 478 - 181

b @ gk ¥ R g 4 U388 EH & G ATE N BRI oy 87 W 4 4RI gy £0F
i » HOAST « 6.1

./ SRy sehaive amidity 1 p g1

a7X = et of possible ke actand sunshine bours

r = mean daly s wngeratuse in *C

r = 7he meae dnly percent of anmual daytise hoars

Hd o davtme wind speed at 2 mbeightinms®,

s S5t Comalig  comewrarm oo o e

EXHIBIT RW-28

APPENDIX B
WEATHER VARIABLE

s Straeus Coowuking

EXHIBIT RW-28

WEATHEX VaRtABLE + B-X

The regress.on corfficents for of drough af arc,

oG 0.82
0w H0041
[ 2 167
afw D068
of <006
akn 0,006,

Dasty peecrpiration was evalusted under the following series of cosbitions,
¥ Precpaation (F) > ETg AND P > 2 5 men, THEN Sol Stovage {S8k = 0P+ ETo )+
58 peres WHILE 35 ¢ 2 {5 mm.
Targes soif was 2 koam of {40 mem depth. Maxumum storuge was eonssdesed 1 be 15 mm.
NIR w a5 evafueiod vondor the follow g conditras:

1F S5 E7, « 0 YHEN MR = 38 - ETyy.
S8« B> w U THEN Mt = Q.

T e produces o dady NIR that acouss for Ié'Tg and procipRutwon. When wser
avatkibile from preciutatun or sk stonige, tae KIR & effrctively nil. When i is not, the postos
of KT st norgrosnied for apcvmulates 1w the g totad NIR.

Relerenees

Dovzebbas, § aed Prag, WO 1977, Grxdelines for Predicting Crop Waler Rexquwretnsnty, FAG
Trsig. and Urain. Paper N 24, 2ud td FAQ Rome, Raly. 156 pp.

Jeasen, ML | Hurean, R D, w50 Allen, R G, ede. 1990, “Evapottiompitation asd irigetion waer
reguenaais " ASCE Manwals and Keports on Fagineering Pravice Now 20, Auerican Socety
of Cell Engineers, New Yark, 332 p

U5, Depanment of Agncuitere {1931) “Climue aod Man.” Yearwok of Agncudiure 1M1,
Waingten, DC 1248 p.

Stratum Cunsaliiag -
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APPENDIX €
PROFILE STATISTICS
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Mudel of Water D Under Encrousang Block-Rate Pricing
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EXHIBIT RW-28
by
2im il ve by iy &% xy -~ xippdiy
#Ey 2} = 2{pydh) <€ < x} ~ xipgda)
e d FPnddvery  simaimd) S 2> 2l I~
EoS 3] 5~ 2l dy) < ¢ < ag e xpdy?

2o def e tn 2%~ 2o, d) < £ < 00
This is the general form of B squation 21, The Skefihood & complicated becsuse
hovscholds could locate on eithar of the K sczments or the K~ 1 kink poims zeparating
the segmens. Tha Tikelibood is:
220 N P A AT A B (5}

Kr¥
H{iEaxp( 1425 0) ~ b1 +
a»g:up{ AL ICARY T

where te prochact i over sl obaevations, snd fae ko= 1. K
wy o fr o 28 -y a3~ apd o

ug = v - 2l fog
by = {2} - 28 - ply 4 di) - enlies
B (g = w3 T P
8w Defon,
wod for k By K 1
8 = {2} =8~ ply + dis} ~ opanr} foe.
a} = {ay = pun}f /1=

Hore # is the xundaed normal Jative distribution function  Cons with our
deinidion of kirde points we hiee 273, w o0 whick snplies by on, and we et

ag =~ o9, The fiest sonvoation (with K — {teeme) in equstion 3 i for desiced dersand
on the K+ Tkink poinis, and iz onwtted for X == 1. The second summation {with X'
termg) s for denmnd an the K segmens, Each terns 1 multiplind by ke respective
probebility,

Referetes

Hewitt, Julie A, and W. Michao! I% 199% A i AN
Approsch to Residentinl Water Demand under Biock Rate Pricig.” Land Beo«ma 1
{Magy (7392

EXHIBIT RW-28

Demand, price, and income could be specificd as deeir nnueal logs in which case o and 5

wanild be clastivdios Lot pa be the price of weter in Moxk &, and defing FIC us fhaed

conty Letal, k= X, K~ 1 be the kink points batwesn blocks kand k + 3 Define
£y dy) - K8 agy #aly b dl, ]

whare &, b kind of virtus? incocw dus 1o the dock rate péicing, given by

LX)
dy o FC = 309, ~ pral} for € = 20 K, el
ot
and dy s~ FO. The bebaviond plicn is thet & hairsehold's water demand is given
by
rim, il ey v CEgry wim.d)
x4 xlmr{;’; i) < € o) - #{ps. by
e *{p ) tetn -z, ) <€ S 252 xipy,dh} @
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¥ N
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hossehols could locate on sither of the X' segments or the K ~ 1 kink poiss separating
the sogments. The Rkelibood is
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EXHIBIT RW-28

The Lakekihood for the General Dixcrete Costinuns Choice
Model of Water Durvend Under Increasing Block-Rate Pricing

Howiit and Hancmann (HH, 199%) presn the thacey of utility madmization with
kinked budget constriints and analyze & model of discrae/icontinuons choice for the
dewand for wator, AWhogh their apatysis is foe multipbo block pricing, fheir Bkefitood is
written for the ease of exactly two blocks, and oannot be oasity oncralized ghewn the
specificaty of thair notation  Thix note contams the Iikelthood Sor the geners! case of K
Dlocks, where, i addiion, K may vary over houssholds, The ikaliood below iy

presented for the use of d applied Htthe anadysis iy gh HH fs
the it ang 3 ds £
Suppase the demand for water is
zrebbaptpye ey {1
where
x = water demend:

* == demagraghic and other exop h

P = price,

= incoms;

¢ = heterogeneity errow, sasumed (o be distributed A(D, o2);

. ingaation, o perception eeror, d1obe
N, 0%} aod independent of 3

a, 3 = price and income coetficients, respectively; and
&= pmmumoﬂhutﬁﬁtymlcﬁm

EXHIBIT RW-28

& - (b oI
RNl
adfork =1 K~1
- [5] K6 uly t dedd - amailda,

o = {m - paliyT - gt

Hore ¥ is the sandard normal iative o ion Rinction, Lo with our
definition of Rink points we bave 2 » oo which implies by = oo, and we set
s~ The first summation (with & ~ 1 terme) s squation § i for destrad demand
onthe X « Yiink poins, and is omited for K == § The second summation (ath X
1crmis} is for demuad on the K segr Bach term is mwltiphied fay it reap
probabilty.
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Approach to Residentml Water Dermand under Biock Rate Pricing " Land Economics 71
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8:05 AM

08/05/16
Accrual Basis

EXHIBIT RW-29
North San Saba Water Supply Corp.

Profit & Loss
July 2016

income
Capital fee
Exp. Rebate
interest
Water Sales

Total Income

Expense
Contract labor
interest-
Office Expense
Office Supplies
Payroll Expenses
Payroli Tax Expense
Postage

Rentai
Office Rental

Total Rental
Repairs
Returned Check
Supplies

Parts
Supplies - Other

Total Supplies

Taxes
Unemployment

Totat Taxes

Utilites
Electricity
Telephone
Water

Total Utitites
Water Testing
Total Expense

Net Income

/}qfﬂﬂ;fo//@:/MVV/)

Twis 3 245E Y
o e
TWEE F7 Joe
/e/d»/ o j‘g:ﬂ!»} /‘?; a8 7 ¥
. y909. 27
T 7Y
G ses s

Jut 16

300.00
100.00
3.61
33,903.08

34,306.67

7.500 00
3,506.43
400.03
108 56
1,324.20
308 60
277.00

40000
400.00

1.393.18
70 00

1,894 38
24591

2,140.29

16.20

1,332.03
146.62
8.485.08

996374
376.59
27.784.81

6,521.86

— L EREC vy

T 2959

Page 1



EXHIBIT RW-29

North San Saba Water Supply Corp.

8:06 AM
08/05/16 Transaction Detail By Account
Accrual Basis July 2016
Type Date Num Name Memo Clr S;_a_h_t Amount
Contract labor
Check 07129/2016 8330 Broyles, Will Arrowhead Bank 7,§00A00
Total Contract fabor 7.500.00
interest-
Check 07112/2016 8325 Texas Water Develo Arrowhead Bank 741.68
Check 07/12/20186 8326 Neison Lewis, Inc Arrowhead Bank 145.90
Check 0741212018 8327 Texas Water Develo Arrowhead Bank 1,398.12
Check 07/23/2016 FMHA Arrowhead Bank 1,220.73
Total Interest- 3,506.43
Office Expense
Check 07/12/12016 8315 San Saba Printing Arrowhead Bank 400.03
Total Office Expense 400.03
Office Supplies
Check 0741212016 8323 QUILL Arrowhead Bank ] 108.55
Total Office Supplies 108.55
Payroll Expenses
Paycheck 07/29/2016 8331 Cindy Hibler Arrowhead Bank 1,200.00
Paycheck 07/29/2016 8331 Cindy Hibler Arrowhead Bank 74.40
Paycheck 07/29/2016 8331 Cindy Hibler Arrowhead Bank 17.40
Paycheck 07/29/2016 8331 Cindy Hibler Arrowhead Bank 0.00
Paycheck 07/29/2016 8331 Cindy Hibler Arrowhead Bank L 32.40
Total Payroll Expenses 1,324.20
Payroli Tax Expense
Check 07/15/2016 United States Treas 940 Arrowhead Bank 308.60
Total Payroll Tax Expense 308.60
Postage
Check 071262016 8329 Postrhaster Arrowhead Bank 277 00
Totaj Postage 277.00
Rental
Office Rental
Check 07/12/2016 8328 Mark Martin Arrowhead Bank 400.00
Total Office Rental 400.00
Total Rental 400.00
Repairs
Check 07/12/2016 8321 Smith Pump Co. Arrowhead Bank 1,393 18
Total Repairs 1,393.18
Returned Check
Check 0712212016 Arrowhead Bank 70 00
Total Returned Check 70.00
Supplies
Parts
Check 07/12/2016 8313 Johnson Lab & Supply Arrowhead Bank 1,581.89
Check 0711212016 8316 Pecan Valley Hardw... Arrowhead Bank 312.49
Total Parts 1,864.38
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EXHIBIT RW-29

North San Saba Water Supply Corp.

8:06 AM
08/05/16 Transaction Detail By Account
Accrual Basis July 2016
Type ] Date Num Name “I\gemo o S'p!it Amount
Supplies - Other
Check 07/12/2016 8317 RVS SOFTWARE water bills Arrowhead Bank 182.01
Check 0771212016 8318 San Saba Produce Arrowhead Bank ‘6m3.90
Total Supplies - Other ?t}?_g‘(
Total Supplies 2,140.29
Taxes
Unemployment
Check 0713112016 Texas Workforce Co... Arrowhead Bank i 16 20
Total Unemployment N ) 16.20
Totat Taxes 16.20
Utilites
Electricity
Check 07/1212016 8310 Hamilton Co. Electric Arrowhead Bank 16.02
Check 07/1212016 8311 Reliant Arrowhead Bank - 1,316.()”1
Total Electricity 1,332.03
Telephone
Check 07/12/2016 8319 Central Texas Telep Arrowhead Bank 146 62
Total Telephone 146.62
Water
Check 07/12/2016 8314 City of San Saba 4434300 gals Arrowhead Bank 8.485.09
Total Water 8,485 09
Total Utilites 9,963.74
Water Testing
Check 07112/2016 8312 Department Of Stat. Radium, Alph... Arrowhead Bank 322.59
Check 07122018 8320 BIO CHEM LAB 2nd gtr analysis Arrowhead Bank 54.00
Total Water Testing 376.59
TOTAL 27,784.81
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8:08 AM

08/05/16
Accrual Basis

EXHIBIT RW-29
North San Saba Water Supply Corp.

Profit & Loss YTD Comparison

July 2016
Jul 16 Jan :Jui 16_
Income
"Line Extension 0.00 5,043.00
Capital fee 300.00 6.600 00
Exp. Rebate 160.00 2,227.06
Interest 3.61 21.80
Membership fee 0.00 2,400.00
Reconnects 0.00 50.00
Water Saies ] 33,903.06 ) 218,449.'60
Total Income 34,306 67 234,791.46
Expense
Contract labor 7,500 00 52,500.00
Deposit 0.00 200.00
Fuel 0.00 361.81
insurance 0.00 4,248.00
interest- 3,506.43 25.101.47
Membership Dues 000 36875
New Software 0.00 2.091.21
Office Expense 400.03 674.02
Office Supplies 108.55 714 31
Payroll Expenses 1,324 20 10,854.40
Payroll Tax Expense 308.60 617.20
Postage
Certified mail 0.00 6§74
Postage - Other 277.00 1,475.00
Total Postage 277.00 1.481.74
Professional Services
Childers Case Q00 7.293.41
Rate Appeal 0.00 4.456.95
Sealy Case 0.00 2,896.80
Professional Services - Other 000 ) _5_1 00 00
Total Professional Services 0.00 19,747.16
Rental
Chlorine Cyclinder 0.c0 432 00
Civic Center 0.00 22500
Office Rental 400.00 2.800.00
Total Rental 400 00 3457 00
Repairs 1,393.18 5,527.58
Returned Check 70 00 165.15
State Water Fees 000 1,815.89
Supptlies
Parts 1.894 38 5,088 48
Supplies - Other 245.91 642 92
Total Supplies 2,140.29 6.631 38
Taxes
Unemployment 16 @ 54 G0
Total Taxes 16.20 54.00
Utitites
Electricity 1,332.03 10,756.98
Telephone 146 62 1,102.04
Water 8,485.09 441 78: 21
Total Utilites 9,863.74 56.037.23
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EXHIBIT RW-29

8:08 AM North San Saba Water Supply Corp.
08/05/16 Profit & Loss YTD Comparison
Accrual Basis July 2016
_ Jut 16 Jan - Jul 16 .
Water Line Extension 000 4,820.00
Water Testing . o 376£>E . B 1,407 28
Total Expense , 27,784}.81 ) 198,8(7\5;8

Net income 6,521.86 35,915.88
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8:08 AM
08/056/16

Accrual Basis

EXHIBIT RW-29
North San Saba Water Supply Corp.

Profit & Loss Prev Year Comparison
January through July 2016

incoms

“Line Extension
Capital fee

Exp. Rebate
Income Adjustment
Interest

Loan income
Membership fee
Reconnects

Water Saies

Total Income

Expense

Advertising
Gonstruction Project
Contract labor
Deposit

Fuel

Insurance

Interest-
Labor
Membership Dues
New Software
Office Expenss
Office Supplies
Payroll Expensas
Payroll Tax Expense
Penalty
Postage
Certified mail
Postage - Other

Total Postage

Professional Services
Childers Case
Rate Appeal
Sealy Case
Professional Services - Other

Total Professional Services

Reconcifiation Discrepancies
Refund
Rental

Chilorine Cyclinder

GCivic Center

Office Rental

Total Rental

Repairs
Retumed Check
State Water Fees
Supplies

Chiorine

Parts

Supplies ~ Other

Total Supplies

Taxes
Unemployment

Total Taxes

Truck & Equipment Allowance

Jan - Jul 16%

5,043.00
6,600.00
2,227 06
0.00

21.80

G oo
2.400.00
50.00
218,449.60

234,791 .46

0.00

0.00
52,500.00
200.00
361.81
4,248 00

25,101.47
0.00
368.75
2,091.21
674 02
714.31
10,854 40
617 20
000

6.74
1.475.00

1,481.74

7.293.41
4,456 95
2,896.80
5,100.00

19,747 16

0.00
000

432.00
225.00
2,800.00

3.457.00

5,627.58
165.15
1,815.89

0.00
5,088.46
642.92

6.631.38

54.00
54 00
0.06

Jan - Jul 15

0.00

0.00
100.00
996.61
2066
256,884.23
100.00
0.00
185,703.54

443,805.04

217.50
256.884.23
38,5C0.00
10000
060
3,825.00

2591548
1,275 00
385.00
0.00
260.24
996.69
11,589.44
0.00
4,095.00

c.00

1568400

1564.00

0.00
0.00
000
155.00

15500

24 60
248.30

228 00
62 50
2,800 00

3,090 50

645 00
575.28
1,737.44

207.00
9,328.84
235.00

9,770.84

000
0.00
6.000.00

$Change

5,043.00
6,600.00
2.127.06
-886.61
1.14
-256.884.23
2,300.00
50.00
32.746.06

-209,013 58

-217.50
-256,884.23
14.000.00
100 00
361.81
323.00

-814.01
-1,275.00
-16.25
2,091 21
41378
-282.38
-735.04
617.20
-4,095.00

6.74
-89.00

-82.28

7.293.41
4,456.95
2.896.80
4,945 00

19,592 16

-24.60
-248.30

204.00
182 50
C.00

368.50

4,882.58
-410.13
78.45

-207 00
-3,340.38
407 92

-3,139.46

54.00

54.00
-6,000.00

% Change '

100.0%
100.0%
2,127.1%
-100.0%
5.5%
-100.0%
2,300.0%
100.0%
17.6%

-47 1%

-100.0%
-100.0%
36.4%
100.0%
100.0%
8.2%

-3 1%
-100.0%
-4.2%
100.0%
158.0%
-28.3%
-6 3%
100.0%
-160 0%

100.0%
5 7%

-5.3%

100 0%
100 0%
100.0%
3,190 3%

12.640.1%

-100.0%
-100.0%

89.5%
260.0%
0.0%

11.9%

757.0%
“71.3%
4 5%

-100.0%
-35.8%
1738%

-32.1%

100 0%
100 0%
-100.0%
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8:08 AM

08/05/16
Accrual Basis

EXHIBIT RW-29
North San Saba Water Supply Corp.

Profit & Loss Prev Year Comparison
January through July 2016

Utilites
Etectricity
Telephone
Water

Total Utilites

Water Analyzer

Water Line Extension

Water Testing
Total Expense

Net Income

Jan - Jut 16 Jan - Jul 18 $ Change % Change
10.756.98 11,517.01 -760.03 -6.6%
1,102.04 1,126.40 -24.36 -2 2%
44.178.21 39,909 56 4,268.65 10]%

56 037.23 52,852.97 3.484.26 B56%

D oo 481 24 -481.24 -100.0%

4,820.00 8,107 00 -3,287 00 -40.6%

) 1,407.28 1.831.18 i -523.90 -27.1%

198,875_,5_8 431026 93 -232,151.36 -53.5%

35,915.88 12,778.11 23137.77

181.1%

Page 2




EXHIBIT RW-29

8:09 AM North San Saba Water Supply Corp.
08/05/16 Balance Sheet
Accrual Basis As of July 31, 2016
iy Jut 31,18
ASSETS '
Current Assets
Checking/Savings

Arrowhead Bank
Total Checking/Savings

Accounts Receivable
Accounts Receivable TWDB

Total Accounts Receivable

Other Current Assets
Reserve 310
Reserve 335
Reserve Savings

Total Other Current Assets
Total Current Assets

Fixed Assets
Buildings
Equipment
Land
Office equipment
Pipeline system
Stand piprs
Wetis and pumps
x-Acccumulated depreciation

Total Fixed Assets
TOTAL ASSETS

LIABILITIES & EQUITY
Liabilities
Current Liabilities
Accounts Payable
Accounts Payable

Total Accounts Payable

Other Current Liabilities
Payroll Liabilities
TCEQ Payable
TWDB Project Payable

Total Other Current Liabilities

Total Current Liabilities

Long Term Liabilities
FMHA LOAN
Nelson Lewis Loan

Texas Water Development Board

TWDB #2 335k
Total Long Term Liabllities
Total Liabilitles

Equity
Temp. Restricted Net Assets
Unrestricted Net Assets
Net income

Total Equity
TOTAL LIABILITIES & EQUITY

51.507.36
51,507 35

222,881 04
222,881 04

38,235.69
10,546 35
39,565.95

88,347.99
362,736.38

1,021.00
31,052.15
5,637 00
36,809.00
3,751.373.37
427,319.00
548,605.32
-1,214,353.57

3.588,463.27

3,961,199.65

17175860
17.175.60

6,767.80
5,355 18
356,884 23

369,007 21

386,182 81

295,125 10

41,848.77
180,542.78
319,000 00

836,516 65
1222,699.46

80,425.94
2612,158.37
35,915.88

2,728,500.19

3,951,199.65
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Austin
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JasaTer

EXHIBIT RW-30

2015-2016
Water & Wastewater Rates

Residential Water Customers - Monthly water charges include: billing, metering, collections,
customer service, and servicing / monitoring of fire hydrants.

5/8* $4.83 $1.79 $0.48 $7.10
% $4.83 $5.68 $2.49 $13.00
1 $4.83 $5.83 $4.34 $15.00
1% $4.83 $7.66 $4.51 ) $17.00
1% $4.83 $14.15 $6.02 $25.00
2 $4.83 $19.97 $16.20  $41.00
3 $4.83 $39.79 $23.38 4 $68.00
4 $4.83 $74.14 $60.03 " $139.00
6 $4.83 $151.78 $126.39 $283.00
8 $4.83 $296.93 $744.24 $1,046.00
10 $4.83 $416.57 $814.60 $1,236.00
12 $4.83 $538.35 $922.82 $1,466.00

*5/8 is the average residential customer meter size

Five-Tier Fixed Charge - Based on Five-Tier Volume Charge - Rate is charged per

total billed water consumption for the billing
period.

1,000 gallons of total billed water consumption for the
billing period. Customers must meet qualifications for
Communit Ass;stance Proram {CAP) rates.

O 2, 000 Gallons $1.20 0-2,000 Gallons $3.16 $2.47
2,001 - 6,000 Gallons $3.45 2,001 -6,000 Gallons $4.84 $3.89.
6,001 - 11,000 Gallons $8.75 6,001 - 11,000 Gallons $7.88 $5.76
11,001 --20,000 Gallons $27.35 11,001 - 20,000 Gallons $11.90 $9.90
20,001 - over Gallons $27.35 20,001 - over Gallons $14.16 $14.16

Reserve Fund Surcharge - fee goes into a restricted reserve fund to offset water service revenue
shortfalls that may impact operations and services. This $0.19 surcharge is per 1,000 gallons billed.

Residential Wastewater Customers -~ A monthly wastewater charge of $10.30 includes the costs
of billing, collections, customer service and other account management services.

Two-Tier Volume Charge - Rate is charged per 1,000 gallons of wastewater billed during the billing
period. The amount of wastewater billed is based upon water usage during the Wastewater Averaging
period, or monthly water consumption, whichever is lower.

55000 Gallons

2,001 — or more Gallons

Rates are effective: Nov. 1, 2015 | AustinWater.org




EXHIBIT RW-31

Price Charged, $

500

400

300

200

100

NSSWSC vs Austin Gallonage Prices

; — Austin Non-CAP
\\\\ —— Austin CAP
. — NSSWSC

I I 1

0 10000 20000 30000 40000
Gallons of Water

Note: “CAP” refers to Austin’s “Community Assistance Program.”




STATE OF TEXAS

L S S

COUNTY OF SAN SABA

AFFIDAVIT OF ROGER WHATLEY

BEFORE ME, the undersigned authority, on this day personally appeared Roger Whatley,

who, having been placed under oath by me, did depose as follows:

1. “My name is Roger Whatley. I am of sound mind and capable of making this
affidavit. The facts stated herein are true and correct based upon my personal

knowledge.

2. The foregoing Fourth Supplement to Rebuttal Testimony of Roger Whatley on
Behalf of North San Saba Water Supply Corporation and the attached exhibits have
been prepared by me, under my direct supervision, or are co-sponsored by me and
are true and correct to the best of my knowledge.”

Further affiant sayeth not.

RogexWhatley

SUBSCRIBED AND SWORN TO BEFORE ME by the said Roger Whatley this 7® day

of October, 2016.
Notary Public, State o‘i% ; exas

Hip
\,\t\.a'\(fs,;\’:e CHERIE RINGO
" nezN i
152 Cotary Public, State of Texas |
S omm. Expires 09-29-2018
It Notary ID
1136759-4
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