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Regina . Morgan 
rmmorgan@centex.net  
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1 	SUPPLEMEMT TO REBUTTAL TESTIMONY OF ROGER WHATLEY 

	

2 	 I. REBUTTAL TO SCAFF DIRECT TESTIMONY 

	

3 	Q. PLEASE STATE YOUR SUPPLEMENTAL REBUTTAL TESTIMONY IN 

	

4 	RESPONSE TO DIRECT TESTIMONY BY PUC STAFF SEAN SCAFF. 

	

5 	A. 	In Mr. Bednarski's Direct Testimony (45283-35) much use is made of a reference 

	

6 	source, the American Water Works Association M1 Manual entitled as "Principles 

	

7 	of Water Rates, Fees, and Charges," also subtitled as "Manual of Water Supply 

	

8 	Practices." On pages 26 to 38 of his testimony he shows, as Exhibit FB-3, the 

	

9 	Foreword containing an overview of the content of the book. Mr. Bednarki's own 

	

10 	analysis follows a subset of that M1 Manual methodologies and which he chose to 

	

11 	apply in calculating the North San Saba Water Supply Corporation (NSSWSC) 

	

12 	Revenue Requirement as might have been calculated in Ju1y2015 time frame using 

	

13 	the base year of 2014. 

	

14 	 The AWWA M1 Manual represents itself as authoritative on its subject & 

	

15 	content of standard practices, and Mr. Bednarski (and by extension, PUC Staff) 

	

16 	implicitly accepts its authority. I shall do no different here. 

	

17 	 In my Third Rebuttal (45283-52) I addressed Mr. Bednarski's accounting 

	

18 	errors in calculating an appropriate Base Rate based on his calculation of Fixed 

	

19 	Revenue Requirement. I would now like to address Mr. Scaff s use of Mr. 

	

20 	Bednarki's calculations and his own calculations to re-design NSSWSC's 

	

21 	Conservation Rate structure. 

	

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

	

23 	(Scaff Testimony 5:5-9): 
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1 

	

2 	 How did you analyze the water rate set by North San Saba? 

	

3 	"I used the number of connections at the end of the test year, the water 

	

4 	production/billed worksheet provided by the utility, and the revenue requirement 

	

5 	provided to me by Mr. Bednarski. I then determined the rate I would recommend 

	

6 	based on Mr. Bednarski's cost of service...." 

	

7 	 In others words, Mr. Scaff used the historical demand profile of the base 

	

8 	year 2014, unadjusted, and he implicitly assumed, without ever explicitly 

	

9 	addressing the question, that this is the demand profile that should be projected 

	

10 	forward under the new Conservation Rates and thru the balance of 2015 and 2016 

	

11 	without ANY change or adjustment of demand in that revenue projection. 

	

12 	 But what does the AWWA M1 Manual have to say about this? Plenty 

	

13 	enough, it turns out. In Exhibit RW-27, there is a copy of pages 22, 23, 24, and 190 

	

14 	of the same AWWA M1 Manual, taken from an online source given on the first 

	

15 	page of the exhibit. Under the heading of "Projecting Revenue" (page 22), and 

	

16 	further subheading of "Projection Considerations" (page 23) is this passage: 

	

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

	

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

	

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

	

20 	 Was 2014 an unusual weather year? I recall it as mighty droughty. One 

21 	might expect water demand to be higher in a year with drought conditions, much 

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

23 	in 2014. 
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1 	 The first two of the following sections under this subheading of "Projection 

	

2 	Considerations" are un-interesting here. But the next three are of prime interest 

	

3 	here: 

	

4 	"Weather Normalization. In many areas weather conditions can greatly affect 

	

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

	

6 	considerations have been abnormal." (emphasis added.) 

	

7 	"Conservation. Revenue projections may need to be adjusted for conservation 

	

8 	measures installed in the past or to reflect conservation measures to be used in the 

	

9 	future. These projections can be difficult to adjust. Past conservation measures may 

	

10 	permanently reduce water sales, so comparing water sales before the conservation 

	

11 	measures were installed could overstate future projections. The effects of future 

	

12 	conservation measures can be difficult to quantify and support. However, a diligent  

	

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

	

14 	revenues; otherwise actual revenues may differ significantly from projections." 

	

15 	(emphasis added). 

	

16 	"Price Elasticity. Most water use is considered to be relatively insensitive to 

	

17 	changes in the price of water (price inelastic). However, uses such as lawn watering 

	

18 	and industrial sales may be somewhat more sensitive to the price of water. Many 

	

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

	

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

	

21 	industrial water sales." (emphasis added). 

	

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

	

23 	2014 water sales, reflecting the demand profile of an unabashedly droughty year, 
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1 	as the basis of a forward projection frbm the July 2015 time frame into 2016? Was 

	

2 	he following industry Standard Practice in his computation in using the demand 

	

3 	profile of an unusually droughty year? Not as far as I can understand the AWWA 

	

4 	MI Manual. 

	

5 	 Regarding Conservation: Was Mr. Scaff wise in using unadjusted 2014 

	

6 	water sales, reflecting the demand profile of a less aggressive conservation rate 

	

7 	design, as the basis of a forward projection from the Ju1y2015 time frame when the 

	

8 	NSSWSC Board chose to implement a more aggressive conservation rate design? 

	

9 	Not as far as I can understand the AWWA M1 Manual. 

	

10 	 Regarding Price Elasticity: Was Mr. Scaff wise to ignore the NSSWSC 

	

11 	Board's intended policy choice of using stronger price signals to accomplish water 

	

12 	conservation? Not as far as I can understand the AWWA M1 Manual, not to 

	

13 	mention the express public policies of the State of Texas as expressed by TCEQ 

	

14 	and TWDB. Why should the PUC be discouraging this? I explicitly considered 

	

15 	demand changes as a result of the new conservation rates (Roger Whatley Direct 

	

16 	Testimony, Docket #29, 6:17-20, 7:14-16, 8:17-18, and other places). 

	

17 	 Regarding Weather and Conservation and Price Elasticity all taken together, 

	

18 	Exhibit RW-18 in my Second Rebuttal (45283-44) clearly shows a drop in demand 

	

19 	profile immediately after the new rate design was implemented, and as compared 

	

20 	to the 2014 Base Year. Mr. Scaff s assumptions were, and are, unwise. The M1 

	

21 	Manual states "..., a diligent attempt should be made to estimate the effect of 

	

22 	conservation measures on revenues; otherwise actual revenues may differ 
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1 	significantly from projections." Based ofi that AWWA M1 Manual claim, Mr. 

	

2 	Scaff s analysis lacks "diligence." 

	

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

	

4 	stated: 

	

5 	 "Our previous rate structure, when applied to a hypothetical average month 

	

6 	of demand in 2014, yielded an income of $27,146 — a deficit of about $1,854. The 

	

7 	new rate structure applied to the same hypothetical average month in 2014, but with 

	

8 	some assumptions of demand drop in the higher volume tiers, yielded a monthly 

	

9 	income of $34,032. " (emphasis added). 

	

10 	 Just to emphasize the point: In July 2015 I presented to the NSSWSC Board 

	

11 	my spreadsheet calculations based on 2014 average demand, plus my assumptions 

	

12 	of a demand drop due to new and higher conservation rates, and the projected water 

	

13 	sales under these assumptions were $34,032 per month. 

	

14 	 In Exhibit RW-29, a P&L for the recent month of Ju1y2016, the top-line 

	

15 	water sales (base + conservation volume rates) are $33,903.06, very close to what 

	

16 	I projected in July 2015. When the loan principal payments are subtracted from the 

	

17 	Net Income at the bottom of the P&L, a net loss of $298.59 is noted. 

	

18 	 Two salient points are illustrated here: 

	

19 	1) NSSWSC is NOT taking in too much money under the current rate structure and 

	

20 	current demand. 

	

21 	2) The situation is pretty much as the Board projected in calculations and 

	

22 	understood in fact in July 2015 - we do now have lower demand and consequently 
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1 	more conservation in the higher volume-tiers and yet the lowest volume-tier 

	

2 	remained unchanged from before, to the benefit of lower-income members. 

	

3 	 Exhibit RW-28 is a 1999 Texas Water Development Board (TWDB) 

	

4 	published paper on "Water Price Elasticities for Single Family Homes in Texas." 

	

5 	This paper teaches a water price elasticity of approximately .2 can be expected. 

	

6 	Thus, for every 10% rise in water prices, a 2% conservation drop in demand might 

	

7 	be expected. 

	

8 	 For the current NSSWSC conservation rates: 

	

9 	The top tier price was increased by 100%, for an expected conservation demand 

	

10 	drop of 20% in current demand. I had actually assumed a 15% drop in Ju1y2015. 

	

11 	 The next tier price was increased by 75%, for an expected conservation 

	

12 	demand drop of 15%. I had actually assumed a 10% drop in Ju1y2015. 

	

13 	 The next tier price was increased by 50%, for an expected conservation 

	

14 	demand drop of 10%. I had actually assumed a 5% drop in Ju1y2015. 

	

15 	 The lowest tier was unchanged, so as to not hurt the lower income members 

	

16 	of our Coop. 

	

17 	 Exhibit RW-30 is a copy from the City of Austin website of Austin's water 

	

18 	rates including their conservation rates. 

	

19 	 Exhibit RW-31 compares NSSWSC's conservation rates with the 

	

20 	conservation rates currently being used by the City of Austin. At all points, the 

	

21 	NSSWSC conservation rate price is lower than the City of Austin's conservation 

	

22 	rate prices. Austin also has a lower rate for indigent customers termed as 
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"Community Assistance Program" (CAP) rates. NSSWSC's conservation rates are 
• 

	

2 	approximately equal or lower than Austin's CAP conservation rates. 

	

3 	 NSSWSC original founders organized the Corporation to serve and provide 

	

4 	domestic water use to single-family homes in rural North San Saba County, Texas, 

	

5 	and which otherwise had no safe and reliable source of water for their homes. The 

	

6 	Corporation has now grown to the point that newer industrial users, such as 

	

7 	sandstone and strip mining companies, have begun using the system as well, which 

	

8 	has put an ever-increasing burden and pressure on NSSWSC's infrastructure, paid 

	

9 	for by all. In Exhibit RW-2 (Roger Whatley Direct Testimony 45283-29) one of 

	

10 	these stone companies, Cobra Stone, used an average of 160,666 gallons of water 

	

11 	PER MONTH throughout the year 2014. The water is used to wash detritus from 

	

12 	rock saws, as well as to cool the blade. Then this formerly potable water typically 

	

13 	becomes a silt laden runoff into the riverine environs of the Colorado River. 

	

14 	NSSWSC's graduated rate design is intended to protect low income members while 

	

15 	requiring heavy commercial users to pay for the extreme amounts of water they 

	

16 	use, thus encouraging conservation. NSSWSC should have the .power to adopt 

	

17 	conservation rates that will support the purpose for which it was formed, that being 

	

18 	to provide domestic water use and encourage conservation. NSSWSC Board is 

	

19 	quite happy with the conservation results we have achieved to date. 

	

20 	 CONCLUSION 

	

21 	Q. DOES THIS CONCLIJDE YOUR SUPPLEMENT TO YOUR REBUTTAL 

	

22 	TESTIMONY? 

	

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

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

9 



https://books.google.com/books?id=MM1tmgkdbtgc&pg=PA290&lpg=PA290&dq=prin   
ciples+of+water+rates+fees+and+charges+pdf&source=bl&ots=wKCiRaGWSh&sig=zN 
akoB2tsx9ArUE1M9101SjRApk&h1=en&sa=X&ved=OahUKEwij9r7YscHPAhUM64MK 
HSstAlw4HhDoAOgwMAM#v=onepage&q=principles%20oP/020water%2Orates%2Ofe  
es%20and%20charges%20pdf&f=false 

Page 22 

PROJECTING REVENUE 
In pronerltng no, rune alai unity Ile available 14/ thl. 1111111.1 1111111 1.1q1 owourivoos liottood 111 
Tattle 11 2-1, tho. 	 liroot tleveloop 11.10.1111111-  Iti.aaorteal 1111111 .1/14_.1 1111..111 rolr mt. 
tec11134 	r0000`11116%. 

Historical Data • 
TIkr,  amomro ryr.venur. thou muv trr. rienverl from %%mar 	under am; parneular 
rate og heoln:e olan tot alijm)pnuiety proinned Nowa on hudocieul (Isis regarding tufo. 
leaner hilluig The anw.uni upud uh.triki 	nn.ihni ulala vun vlip.uivìuu,ux On 111111  Inetil 
attuaitetn. The ntrool M.1'11141111  111./.1111.111111.• i vault from) o•titaraltel!. .intantortoonig 

ntruiveritg [tilling data hor ratit 1 Ortoonuor rIa-riliont I ton 

For 'muttered areontnito t jw uoilot:o ono, need lot monopole tltr ninnber 	1;111 mo- 
deml loy ruotinnter (into, and tarp rr 	oonol ihe nat.  r *114,4 irr rale Mork Thus com- 
pilation turvany 11111111.11.111 ritirUNI Me.nl£1 Orr eretiar. adilitioontd hillruurr pill I IA l,rlir. tinal 
bill< and change:4 	loot normlwr etrolootneo. oirrreol l lie irrmp,lririruii toturult1 jnelude 

11 'I torifir tit OM prxtoettiter "nett .to-o to roonitartt000tt with lallettl roosi.$1111.- The vorttietitioon 
ionoredoirot 	almo ortvloode a ehro lt ton oho. 41111.4 billed A o hang, no Ow ittllitt4 
tor in Or attokciop tor air luilhror 14111/111.1.4.14114i reotioli on tom-year lodltngoo far more tor Ir•or , 
than .11,5 tint, To pitoperly anatmoo teifird (4,17111111111. uhu niilitt melon have 1)111113ga fat 

davr 



KFA•Al Rs a 

nacrato Ft plitto, onit illre.o4eretee t.eventi.n. 4 uri 	anutialited Ity P•Joitliattlitt 
111..1.'1e/1We numb•T ot biljmg 11111111Itir each rote level during the hi.tornal hatri ;tosr 
1 4141111 pmpetount. pan he sithlotl it aptiat able 

in mini. nistai tons pan wale rlt for stit.illor Oil thaws. Mimi,  ti 	dolo are 110  
it nital.IP In such cano. the Mau!. 11111o• 1,1111111111. • .4111,D1.1141 11.1/.i.. for tioncri 
44 1111114 1/.1•11.41 retenue 

Protection Considerations 
prijort i,iu.t t each revenant ritegorr limed in Tattle II 2.1 must hp con.tid• 

Prod ;Mil mild. Its appmpripite ti premotiely noted, it 114 idlen 111m-P4Sary to normalise 
irr ailjuat beet ars al il.itri to ?ellen nlinortnal conalattnie titat Iron Imre eamteti U1111/11./al 
V11414,114,1114, Ailne of the loom ciamnon .111g.aS fitr .111.1111•1111,1111111, dai II-40A 111 11.. ri,,t- 
koss 	lout. 

Growth in number of customers. I Inat th in the mustlwr .t. eitetiomve +eivell 
an he Remy,iit b!.. rvo,r,znIAing hcarencal growth (pattern growth re.trietern., and 

abatises in Pelltal3111.14, und.ttom, op] hy awareness at- prop...a dot eloputenta in the 
hen ri. Alred Ilisiorical euctomer cl.ar,  average 11.1.14.1 tist ,111%1 i,i reVellue, per rub. 
tomer nor mall.: aro ath.juate to propel Tel plink irt gnin ila au 	110%.1% re If the 
torrent rat,  s hate not been in e•ifeet for It -uffietent peookl to oninhle.li 	.iventse 
revenue per rum amer hiatorwal overage ref V1111014 nerd 111 Ile 214111114110111,1 rolTnek lute 
Magee Alp., 	nfton ia, nee perart Et. porfarai 	nimIssina of (impalesl future 

rt.:entice (n4111 excitant( or now imlootriel ur other largo-use plcaonter. 
Tho nomiser a.1 ma.lomers pained. lit 411) pat twithir pint 111 tante guch MO huo 

toner! anir 4.nd 11.41d.. l,,  be .113111.1•11A,111 .1 that projection. ultimuielt. 	lull 
ear- %IT. ap Often the trend all 111e illOt ARV .11 hmi.raing 	efid,.14,411111111111er 

'the nunilJer .1 I. ualunter,. sorted 111 •113,  punctilio pail( a,i time •Illh aa 
ens end molt to ha Honig:Ulna m that projections ultimatelyrilleaa s lull 

par a Mille*,  (11.11. the I retat in 	et.ige acheamntrig not cntl•ufl Par nutulter ot 
11.1.1111111,114 t.l reword ;ana uli.. a toitest;tratar!. ttiothml . linitectson t, Mr tor [hot would 
ti.paro adjustments no luiles the etre is l pato .1 stimulant i‘r new r UstUttleht an 
oecurrehee tea ilk.* kb iVe repos!, II *tali rerulani) Annshea factor that untild mares 
waste Ali adjut4111k,111 mtadt1 be tlie effects el a maw area-nide economic downturn or 
option) that et-,  1154 L)po.,Al ol a lung.lerm tomil 

Nonrecurring sales. Sales lila lixpecled a,atitlit snap in the future *Imolai Ise 
Ottoman-II Iran iirilti,i lints This 	111111111e • large it 4let 11114 r wants olT the at it- 
tem ,ihn.,rm.tfh high ,•al,.1.1.4u,e41lat 111111114113W1 m.i pr rending if los predated tlaring 
lite lailtoe year li.okagt,  of itioonatr. l.lumt.ìliit ìaiail 11.11111411.411 1/111.1.h11:4`.. :stuflicient 
data mast le,  tit 	 tu maculate th.•‘VIUILW •,rviunrecutfing a,itt.i dn.! /IN11,ajlrl• 
ate odjusloicitt ma& Lo ivveiluv 

Winther nottualizat ion. la  moue at e.as. tit•olliet V1.1111it111/1/. 11111 groat lv affect 
um. I 	 rt, . lit day elattild i ii.ill, r eilju.litat past .alles ivlicit weather not- 
ilormati ltat i liven sabilormat It in tsr,1141 ie, Aillt.ve it liracti.litte that correlate...et/crag.: 
ai 411.e tce per 01,4111110f fleet .11 tierltnl 11 !.1./11,1  W11111111,14 nil WV 	 .tal iiiti. r 

t.unditiunt, thew data am used together ugh normal climatc dato tv (insect 
ti stet-  solos. under normal weather coutlatone Normal 4:11111111W Luiclitions may be 
establiehisl sistitit hats4ot in averages tit. roput teal l» the N.tt cattail Ni Put her Ser. Ice ror 
t hp speck,. ;arca 

Cato ..11..uhl he etre, s.t aben ul 44.4altol 11111 11,  1111,111.111/e ,,114., -•111•1. On' .4,11k..1 
tither t 	shut atflpuled site Ikt.li.rit Al dal a ma:" hale 1111111. 141,1 till 1111. 1141,411,  
than the n pother iserm.sltrantir. Itself attil 	 •ihould lap retImicil an the rev. 
Kim,  sillily 

Costsernation Kt...Plano propettutts may need In ho ailtuated to reli., t rem...tin-a • 
ttott 1111.211,111`e. 111.4111lied III the putt orr,i sellert nrin.prvution inea.ttroe I. he 114.Pd al 
tho hiltart• Thi-te proteNs.na can 	iiirikuji to adjust Picii rottener:al 	ate,lettroa 

Ll 



.11 441...110:rsa. ir 1.1a X 11,C, aim\ Alit roe," 

pagninitleittly regeluga. *idler -4.1eN, vga vornintrinte t les 	 Ihe .101,51.114- 
111111 MIS-1/h WP15 4111111111111 entail! gavergture.  Mann. prureettain.4 Tile effect...4 failure 
i colleen Vitali alliNA-Wriara VIM tie allItitattil to gingintib 	.uppert ligmever. :a diligent 
attornpi stoguld lee 	le to egglgagaserga 	efloel ,af conraora atHug eftgrarta 	ret enunr, 
01hvf51.1.1., 1113 vtal MYT.1111,1r. 	diner 	 jafratall 

Priem ola,tirity. N1111.11 55.111.1. ai.. i.a 1.1.11,1111./eil 1.) he naltinwrIt. 111.411.41115V 111 
1111111121.1111 11111 price of n.ti,.( trio. utelo,tte) lbromer 	 11A aaillitaliai IAN at 
n,oerina ,tto; inatat.istti bale. 11115 111' 	bAt nior.• olvol h.. tt* the prin ol nage:,  
:tiaras 	have experienced wateg-ase r..algradharl..10a.iti air 1aita.1 

IftervalAri 111 1lia. 1,111n. ot 55111,2 Mapar rate nag team.. hat g-, ot time., violated iaalue• 
ri..4 	agate.. Tile ndeljtion a.l lagfiegagg. tor other 	 11.1-14.1 1111 551115 

al,11gP 411111 .1, is Ili.1..5541..r -erg 	At-ia AllaA v. al a 11.1. 
/1111j1111,4 ore int ...figatieo. :go 1 tenant hake implernenieil pi I. ang. 1,  11,1411,,  

11111.111iVil 11.111..111S" 45 as.r deinand :44•fille ra gaglAglgag:t :seameia-. are gal+,  a aanteldr.nud ightd 
jnetlagall W1461110,1, 55 11. 1 111n1.1•Malbai lArronte ear.- quantal he 	 kw% - 
vamp-16X r011At thyroa tirinrag 	 baaa.,111,A;  Eilh•lailiattlt A alter leek i-aalastirlly 
intonnal Nati 11511y 11111 apply to apasilia eirruneaa rare, blegg a linipier V 7 fir ,a 111111e emit. 
preheiteove 	aomon gal Otis teapot. 

EXAMPLE 
T dale. 13 2-.1 -.gel II 2-1 iilai. klta I. an ...vamp!, prawn ion 	 rmaqillt. The.e 
table, .giol adela tonal tablea pre.otated in h..p.tio 11 3.. 11 i nod 11 5 a re. intrigiled ite 
aragegt the read..a ias rotaltralAillag egegleitirr bna., eg.itet u.e MC.r0.111.11.. 11a,At 4..Mactp.44, 
41.11}.1 Aiiir1111.... goal egetaret.tivil vain] 	 plIrl 111 11111 ptatiavtiatli pruilata. 

311/..1111.411.511 .111.1 1111,1 htilia 	itfiNd 	eta, cloying Ilia.. table. appb. 04106 km loft pi. ii 
11.11 itelo.toromoo.1 n.1114 11111.111... Th., Jab-411.4,4N 	priarda.1 

revenues aerordir.g to exeding 	preeetitell us o gam 	tillidA ,,aaat:>,ai. 1,it ith• 
AuVeriaisuilif•invorit 1/11111% Aiiit Ara iapiaVaalln 1110/1111. Ataaigliaallt tur Ilia. tnvegengrowned 

revelittee tgeregrelang in ...thaw': lAla• 	 at 111 al Bo% -111 lust& attolytoo 1tri 
gotentinigigoonig-el utlija> _teat an eiperating mantilla .taternetti Sir ihr 	 tied 

Revenue ../111M5.. 	 to tattling.- hale hisett die., goateed ha this 
rhaprer ltat 11144 tal ital. totslaaA Aras to...1••T 	TaVelalla,  
41/.11414111.11 .51.1 55111.11.1.11111. ii`dIiii11-1 I la 	 a 11.1f gvel for to ei,tio ....I pal.- 
lir fire !dotty-11On Ili Iter moirella neon.. operat ing 	 1111n0p1.11111111e 1111‘,111151 
Tidal.- 11 2-2 ,:mnuarinis a.a projeaelnaii 01 alai,  aya•rage. number at rutin/mere' a-0,11 
• tho 	i 	War r iial itY 	r lat.. Ger egarb ad the. rear, Ili (hr. 4.1'.1.1111114: 
• IWII.X1 A...noted, (lug proJecrons. ha the nu inbrr ol 	 ..nal it 41aq aama aro 

tilt la W1144111E,  Cal lii.l ly 'torero loeto,o, to,1 ofol lmoottaa," fled olibt i. 
The noinitor gal en-dinner- 	aa,c 	all:4.4110 f 	AO the mini aai (salt 

liiAl4arla 	ale 	 lit Tohle 11 2-2 to &game agt a ri.krett.,. pony Ow the. 
reaeliga a,a prevaanady dna il-aAlaal al PM-WA .0.11144111`10 ellAriger 111 einnoiner gratin)) 11..a. 
per enatomer, orel varoanee iii ttenge pattern. 4%111.4.41 by neather 	tabor tegetor. 
neearegaref,,r 4111111a1 	 1,1 Table 	 tinderlYang lamon, Aro sowolood 
to hare lieett rcenguizaaal ílt proparing th.,  fora, Not. 14 mai' IA neigelf that not all elaegoe. 

Tilde 11.2-3 -lunge laraawyliad reasallasoaA ullilaar imitating lalisaai tat .a vet ernm 
gawned ;dila) In litigeettng totaalilliata under ...gilding leo,- -en toe g haogi err mini- 
intim loll .11,s1 	111/i Inv pnitommo 1.11111,4‘... 	 iti ihe i.r,ijatll nllinhon L.( 
ert-romerwhille r.l average 011at r,•yenue. apighoili/e to iv, tier wage. fvnitime • liatge.d 



Page 140 
F- 

SUMMARY 	  
tu kivutuuttut Idle,. lixtmi 	%tett ed beuig %It-amble becative the!. pinYule a 
11114,Ilee 411 rer -hue stability 11., tl utility...kit...Abet pee 	i. i. pr.meist eel 1t thas.• 

• n bs 	IIJ outualit,.. 	 hus,itiKe 	t hP 	 at.1 
06,olabtlitt 	In 15,15 lt5J,t5il5 i 41.41,4111.44...%1  l  he 5J.SHII l 51555 	.ltci•,.l,...a 	.it 
liehryo 111.11 	bite mina 144e,'lflll5Ji Rio 	 1,41:1II, 4 !belt% 4,41 111'44e1 .11,1 Yusi• 
able r 	tlHl uIls,w. ih.. variable ..h.uveirs priA 141. 4n 11,1441liale arel teis4uttulkli. 
time higual t.. thr eitatrans.r 	aunt' ,fillf•illmlatt.• 	AnoillPr vlowr"hlt 
hat roessyt.tinv, ext.il co.!. lhoulub wolunielne h 	innellivAle twee .ninal. 

11**' 	
It 141.'011,4lb Msplts,4  !hut 11.A.51 lied,. Xt. helike .4Voided 

jti 	 :111fortl.% VlJIlt, pr14111•• .1 4-6.ar 5Ils 11)p1e tti 6.41 ihe. 
fisoak, 	1,190411Ve41 or thp 	 411 1111 46711%1 114 e..11141/11.1.-  on.ill.w..11 
isml fully e‘piiiinsiti to olts. 4 u-ailmt.t. baso 111 rho lloogtt 	nth* in goiter:al Antl 
ally in t ho 	tygesl at1.1 vari.thle. hat to... 



EXHIBIT RW-28 
	

EXHIBIT RW-28 

    

    

 

ij,ci 199 

  

 

flna1tport  
August 1, 1999 

 

EXH Brr RW-28 EXHIBIT RW-28 

   

ACKNOWLIMMKNIS 

The poject val, bladed jointly by tbe Tenn Way thweinpurent Bond, Cay of Mann. City of 
Corpus Chrtm, and the San Amman W.uer Swam We gratefully acknowledge tbe corurrakkes 
arty following tnellvidcals In particular, we thank Tony Cans for cnordulatlas the protect. 

Water Developokol Nand 
Bakli Bloodurokb 
kick Lahrow 

Cky of Alialla 
Tony Grego 
alfl SIMI" 
De, id Annan 
three Ojelt 
Chuck Grigsby 

City or Comae Cbrieldl 
Swvo Kleppe( 
IroilItlin Marrero 

San Antonio Was: Spew; 
Chin lifPwIl 

MCONCIr 

Wu= Num Eurneynts FOR 
SINO11-FAIMILT HOMES IIN /UM 

?report( for 

Tem Water Devektpment Booed 
City of Attain 

Cay of Cocoas Creme 
S. Aalotou Wens Systam 

Prepov.1 

Slealtet Consolling loe 
P.O Roo 4059 

baukkr, CO IRMO 4059 
(3011 38 l-9031/ 

Comae!. 

Mat Whiny:slob 

Awl.* I. 090 

Oekakag 



EXHIBIT RW-28 

CONTEM 

rinser I 

: 	1 
1 2 
1 3 

Rowerek Objective, nal Approach 

1 4 . 	1.4 

(bp*. 2 Mb Collection 

2 1 Waxer Ayency Part cipsr 	 2-1 
2 2 Profile Deflutstm 	..... 
2 3 Sample 2.3 
2 4 
2 5 Prof& Homage:nay 
2 6 Water the 	 . • • ........... 2.9 
2 7 

3 
2.8.1 	Aosta, %see Priers_ _ 
23.2 	Corrals Oral Wake Pnces 	 ........ . . 2 12 

2.4.4 	Water Rate 243 
2 8 5 	Warr RIO Conytheer . 	 
2 O 11 	Sestet  	. . 7.111 

2.9 

ClasperS Anatole at Surrey Results as Peke Apse 

3 I Mark Win Sivolv Mnsoul or Average Price' 	 • . ... 3 I 
32 

3.2.I 	Pelee Itandedge ........ 	--.............. ...L... .. — .. 32 
3.2 2 	Pelee Seeslinity.. 3 3 
3.2.3 	Wan 1391. 	.................... .... 	...... -....-....30 

3.3 Contemns Reprdiap Prey Sinn. —............- ... 
SI 4 Pnce Spectra-at nil ,theroatnea .. .„...........- ... - - — - . 3.2 

EXHIBIT RW-28 

• a 

Meier 4 Amain et Anent Home Wiser tbe by Prat& 

4.1 	Dees Water Ur Deana with locreaskig Peke- 	 ..........4•1 
4.2 	le Move Price or Macenal Pete the Hess 	 4.2 
4.3 	1st Sews. Price Rut of the Pnce Sigual7............ ..... 	 ... 4.2 
4.4 	Dee the Contain of the Watts Rill lemma 	 -dr% 
4 3 	Dors Vince Ebstiecy Vaiy with 1 loose Age or Household bsoated... ... 4.9 

Wtdr d the Overall Wetichted Erre Moray for exi, 	 4-11 
4.7 	Ibex Peace Easticey Vary with Pen Levee. 	 412 
41 	Aee locreanol 	hen Oneethe la Intlecin Www Colerwpost ..4•13 
4 9 	Sots Can Water Apemen Ispowe tbc Intectivaseu of hicesasaig 

banyan of Individual Ron* Water the by Perak 

$.1 	thseeteConticanus Clan Model- 	 5,1 
3.2 	Reg**. of the Dridwerdnunosub Choke Model 	. 	„ 	.... 

Preblem wolf fhb Deente.Corditursua Cbolne Model 	 5-2 

Appendlem 

A 
	

Surrey Qumrlerts and Codes 
Weather Varian.. 
Profile Slistirtics 
Sample Water Kllls 

t. 	Miura of the Discrrtetteintinutios Make Model 

   

	 sim.c4.** 	 

Dalifirr RW.28 

EXECUTIVE. SC:SMART 

   

   

The general obesity uf this poem performed by Sveos Come/Cog is no examtrie and quantrfy 
the furoitOnal telstiOnship PCloseat water oil toe Ruston end water pree for untie frosty 
restiential customers us leers The Cie law of econontik theory states Out as the once ol a 
comiroutAy increases'. its mummy demanded decreases Ibis law is wutely belle sed mod ssetl 
do. ornmond Empirical reward, owe tlre aui 30 yeast has imiOiCteni ly sh.son I Itn. to kn rue foe 
wart Although Or dursitort of the feta, tonship is well understood and accepted. Ore mar 
rear ionshp letween were once mod demand sa not Many prevents pre elasticity ...Mrs :ack 
Or sophearcetoa m stateteal design and appopnage dualumes required to produce rehable 
teeth. ln arideitin. price elaatreayesturuers presaged ur me region are rarely applealsk lo 
otter regions. 

A ripsaw °bpi rn of dui peons to anal* the overall price atrial perceived by customers 
from the rmihrole prep sunned with t4sk rams. !Iowan warns sold *up ai a single 
per. the giantism of price signal trookl he so easy one - would he Or stapler water price 
When walts ls Aoki at multiple water pees. In Conant. WO Must edentify the pee ter 
earbiaatinn of prices to wbeton:awn mural. Thr. queutiors of pee asrs.l í of grow my 
impute= because many MASS utile/ aperiesin ite aslootieg loceentag Keck rate .strtniitinta 55 
which wager pee percept wilt inert:mks ttereinents of water ore clunrit .s 'fitting perind. Ore 
of Mc petimpal arptorett nned IA support of block rates n thal they intuit the prin stioal sem 

cuttorrers to conserve water. Thu project mveshgateu the hypothesis era bath survey research 
opychometres) and empyreal evalualloo of wan me patterns Rconornetlics) The impact of 
anecaling black tart on peak seaton wart sue ls of patricuLY room.' 

Thou challenging gentler,n require both a Wong main: h design east an extensive daunt to 
obtasn ACCUIrt, ualessssoity valid aerwen. To Mato an Operas tee news a water pnce on 
water pc we Mot MOW for all Ole ocher factor* allecong water us. Beaus of the inherent 
convicsants ras tentessilmg for rolprice hums, we dernonot 	tIse lest course for this 
project sum to use u highly fat/aft sagmentunnt plan Wc Renard 15 repretenteuve custom. 
profile. AM then tete:tog sample homes Ow closely 'wattle profile delimiter.: over a troll-
s...non of warm opener. In this way we Atonal ond analyzed water Consumption ollosetei 
nun are newly identical w all wap. except tor tbe antral fact Mar they face different water 
pries born over WM an4 urn, 11,1ACT margin, In aeon, ay seed a  suleirmsdemired mleetton 
locum to carrot for memorize satiable& so Out we coal MAME Ilw Wolff PTie maw. We 
sulkned data hoot 3276 homes wrathy ire ceies of Ammo and Corpus Onus awl the San 
Anton Water Systren rSotWS). 
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Conclusions ere Purity from 	Sorrey 

From the nosey restats. the rtmjor liadirigaregudurg pricino are at follow ti 

Only 23% of Clittertrien report aSseiSing the Enancial Ittipacts of wager tree decisions 
quaranstivety Osly 3% report angle marginal price (the pee paid for the last unit of 
wart consumed) in then decisions. 

Customer* sonetreed about their water bill focus oo the total dolls: amount. They ate 
ankh less knowledgeable o( the derails of the water rue Ometure and in prices. 

Prete ittomonly it greatest with respect Mordent Indies. 

The link between winter water use arid the vacr boil is not well recognized hy customers- 

Woh respect to once Agog perceived hy customers facmg is:teasing block rues, there is no 
single. perfect AMA or esplerning how all pcopk percerve block perm liewmer, it is cleat that 
nlrr ammonia set the crooners know end respond te perfect attionnta ion regardiag were pricing 
is hitt. 

It is Interesting to awnsr water demand with gasoline demand. Gasoline has a ineassiternent 
ci..oly inualitot Jr g.. gallon). ar frepiently purchased foe a tangle end slit le g.. car 

meting 20 maks per galore. and o 	st • single. well-aalortised prize. Risky water is sold us 
Kudos. futiorn CLAM (e.g.. lbou,ard Winn. fur Ciaitsiimption aggregated owe ratty end ors 
ovrz a Alvah. arrJ ot multiple. often isonadwansa pine on a road:need utility KU As a 
consequence d es logical the. MOM Carinfakitts trporl being (amiliar widt gasoline prices (RI%) 
ohm lamer pncts (243). 

Conclusions from Water 1.* Analysis 

We compred profile ware use among the boors ham Austin. Corpu. Oahu and SAWS over 
pcmad 1990 ihtough 191/7. Our analysts ruggers the following coachniers: 

Tor quantity of war. demanded clue:y cleereased with uticreasing wen pram, ask 
•atier41 io Figure S 1, 

Ammar puce it better than merginal prre eicsrpls.r.rsrg the quantity of wore demanded. 
'Pm conclusion is Cialts.ssult with she metal lacit of awatetie, tit block /A.eo reported in 
he Mall survey. 

• la Amain'o eass. a swat.% Rom a gargle water pre to rieteastag block rues la 1994 del 
not read to lower water coasonexion foe tee 15 pan= profiles audio!. An explanation 
tor thn Iambs is Out away Ohnot psuro.s (itirtatihrt adjA100/ 0.74,1196  hes YE 18744.7  
abet 1994. eats for that mats even= my an rem., in marginal weer prices. 
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	SAWS 1 
I 	in so . 1-11-Willer 

AI- Anna) 	
J sAws 3A"  

soon 	c"*--t°11.1! . 	. 	• • - - 	• 	; 
m 	z 	4 	A 	8 	10 	12 	14 

Avow Raw Water Um mor lext.pm in TGlittenth 
Amaral arm All IS Profiles 

Cuomo= do not tend to factor al sewer prates into then rata use decision, This 
conclusam is also swooned by the catty fr1Lills showing dui only 38% of customers 
correct:, maitre roe hot betiveen setter comumplion and the etre: bill, 

takimoriona. comae of the water ball may affect customers perceived price 
apecilketron. but tho hypothesis coukl rib be tmed in tho study 

Price etrocity is rut cormisted storehouse ago or wealth. at keg wan household 
ioi-otne is kr then $100.000 pa yea. 

The weighted 01/ffst SIC ISOM ek,ulst,lans for Amain, Correa Canto and SAWS arc 
-0 21), arid Jr2ti. repecorely These shook! be interpreted tu luns run CiaMMMMS. 

The prat elathettes reported in albs study am relevant for weer pnces ae the SI to 
1:1 per thousand gallon rro rung. 

	  Seam Consslaws 
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CstArrER 1 
RisFARai ORIECThTES AND APPROACH 

This chapter seionstm a delinaM of pace elastanty and the research obsettses a,nI CIVIOS:bC, 
nf tins study. 

1.1 	Dgirrernort or Nice ELAsncrry 

A demand cone graplucally shows dr seta ionship between price (venial axis) and quietly 
demanded (horizontal auto In keeping with the fast law 01 droorod ia woman theory, the 
cunt is especed to Se elegantly skTed NO that watt prwe tamales 'said to water demand 
decreases. 

Before proceeding. ist nem or intrudwe Vela cfs.5.cljs whIch as • mrin cornrrocly toed by 
OCIMOMMA to rtmourt the emotivity of customers to price tit a MO( OM demand corm. Rom 
elect Pity measures the percentage change as quarto,  denualded mean been a I% change* 
pea. all other factors held COOMOU, PtICt tiAtiCiy.MCIMICO as o.b. mat banal It" defined to- 

r 
 -  Wattage Q  .aox  

14111Chwieta P ar Q 

where CI is water ust and P water pow ( denotes pans4 dormouse). For esannie. ifri Miler 
prier increase of I% leads to a 0 2% miaow In water use. then prat elasticey would be -0.2 

11 rs important to note dui price eLiticey repestous Ow toe of Overige at • point on the ilemstyl 
curse. To imam price elasticity over a revere no a demand curve, economists commonly ea 
rho Ls referred to as dill art elauthey of demur. defined as: 

	

Qt 	Pi 4 141  

	

AWL a 	 (I -2) 
(f.b QtY2 (Pi • Pi)/2 

where Q, and P, aro water dant ml and sever prim a ow prism on the demand NOM atel Q, asnl 
R, MMOSNO another point Arc titmice y simply IIMISOMI the average change In MAIN LOC OveT 
:be average cnanice m price 

lastly, is ben analyzing prim rlassscny. the distinction bosom the MIMS run and the bias min 
should he made. The second law of demand saw the a customer will be ler Nor e.bstat ea la 
short run. This occurs beceuse customers need tone to make all desired adjustments to a prace 

	

Masc. espeerny rich respect atop-tat investments es watcmusas epploncee. 	and 

• - 	CWOOking 
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For acre:setts b:ock rats to be effective ia reducing warm consumptsan. tumour" need 
to ro.pnlad tO Indlpinal ANON psnes. tnnt aretast water prices 

• Water ageaxtro CAD improve the et(ociimress of increamng block rates to reduce roar 
consumption by stnplifyits rates. educates customers shout water end me,. end 
improving the itformateinal content of the wan tult 

Failure Research 

This study ovoid have beionted by the nohow,' of mom watt spaces with defame rate 
ativetwes awl tote limb In particular. re *Yardarm made use of a water gooey chasms • 
single. nutillock water prom tu tbe 51 to urro range tit lop us assess Ur insprils of ancrensing 
bract rxes rnc., relative to SAWS or Corpus °Inuit In striation. we would have had to hare 
another parumpaing water agency with a water roe unman mmulat so SAWS, but Oast used a 
typical. uninfurrnarree WA!" MIL Stab a situatim would allow us to rearm the impact of 
SAWS' wow hi. which pronides darted historical vaser NM informality Faun cesearch 
could address raw situations. 

seism einerlone 
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LtrviS.:27.41 OOM nctatonwr nukes a watertelated capital aasentnnaI. hecones ra monk COO. h 
tr.ty Lae a ions too before that isvoraint needs. replatlus (e g., toilet) Renee. w lute price 
int thors nay induce customers to set sesame. may rakc MOM COMMONS IOW, tO complete 
:reseed carom.. 

1.2 	RESEARCII ONECTIVES 

The general objector of this project O to examine and quantify the functional re lo Menhir 
between water autintoption and water pnee tor stogie family residential CUM0411413 iri Texas 

rue lw el etnnornk treaty stars that s. the price of a commodity MIMICS. ill quantity 
demanded dectiown. This lase is widely Othesod /MI well ducweented. FAISIMOMM MSCIP-43 OnCf 
the 4410 yraen has consisteolly shown this to he true for water.  . Aiabrttagls the datvuaiun oflhr 
relationthap ìn tall undcraotal and accepted. the Facto relatioeship barmy water price altd 
demand is na. Many of the piteous price elasticity studies lack lc sophisticalan in scantiest 
&son ski apprupnatt databases required to modem itliable reran In *Melon. prise elasticity 
estimates sesamesl ta ore legion= rarely enviable to mar regions. 

A specific ohjectist 00 thit pro)eel ts to identify the overall pnce signal perceived by customers 
from the nottipk prces &roc Wed weh block ram. Ms question is of growmg importance 
locale many TeOLS *NM ilgOlIVICS en Mktptirig incressing block tee MILCIUMS :13 Winch waer 
once ancreases web mereasing Parma, aroma use duties a billing period. Osie of tho 
principal arguments wed in support of block rates is that they increase the pew signal art os 
COMMONS tO COMRCY. watt This project arm awes this hypothesis via both survey research 
(pspthometres) nod empuical (-saltation durum uss poem (vemenettiest The anent of 
earring block rocs oa peak Lesson oJIN Mr rsatpuatìcui.ar (mans 

/samba spectre objective alio study is to generate moats that are muddy usable hy 
grata *nem sas assist realovorld decision. nukes concerning rate design, Water UV Old MVCIOIC 
gOrOCLO;Of,.. resource papering. mil  customer sapport The moults nctisl to bt developed and 
presented to terse a wader arlience than just tee partiethat no rasa agencies. We need to 
maturate the elide y of water astecies watb dirt-Too &MOON Mil, ru CIIMOIllat hadinge to 
their situation 

Them the itensmor Tarn 110-li require both a awing research dmign and an estensive dotage tan 
obtain acconue. ontistically valid rowers 

1.3 	RESEARCH DXSICYJ 

Stogie-family home ram sae is iallienaced by many fawn 'hese factors can be segmented 
mu the seminal meeprien toted in Table I-I. 

Swum Comoros 	- 
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Comeral 

Talk 14 
Peden Affectiag Were Me 

Gomel Factor liamaffits 

fk-mographos Number and tlfC of wavelets 

Irrigation potential Ise we lad steelier 

Technologral water efficiency Toilets, %bewails-ads. Clolbtl, Wathttta !IMAM viten' 
reformarce 

Teats rat reran:es 	CiamervaitOn ethic, lessiseape mea, toad rho seratioo 

bessnome turas 	 Nicosia rat water pram 

Undoubtedly. Me functional relationship brutes wine use Mel NS explanatery tartars is 
complocated one. Water co...smarten recorded the meet ts dit summation of • trobitude of 
irabvidual deasions related La WOW filltItt purchases. &moon of showering drth and elaten 
wastang practice, quickeess to deka mil repair laden type of latidscapteg plates, aral ertpliun 
system equinoxes and schrduling. among many others Water use docisloas me also made by a 
daseme UM of people. Sony are quite waier rice sensitise Others find weer pea strekorm to 
their deciaken Sonocurgi thane two types uf people falter kepi and !YAWS, testa, tn tbe same 
wipe. The behavioral ameme of explainieg peruke moons wish tura to comvatteng water 
has away challenges. 

to sualete 	demtite the impact at wog' prom on weer ow. we Mel control kr all the cher 
!Melilla afkrt tag water use Ikesire of tlie ancient compktilla in enterotheg fur tempera 

• faders. we dttermieed tho the hat course lot this roar was to use a brible focucil 
tegmenlation plan The plan's husic concept IS 10 retail),  15 repeesentattve arttoine: profiles 
and then >eke* sample beines that AMR ly Mach the profik .Irfluolrrcs over • Calals,-SCCOillt ilf 
water apteC... lrr Itiet nay lug nal loteilift aid aredre scams consumption of aim" ihat oce 
neatly idracal is all ways. except for do csacal Oct lhat they face &Mute water prices bcottr 
Watt time and SOUPS water agencies, lo shoes nCt 	n notwastkirated selection prot.as to 
control rot nreneicie variables so that no can holm die eater price =pact The advantege of this 
approach rr.  Oa we do oat km In.snr.nar (gamble) lltel we cm anrtrtically content f e . tru 
sc($eamw analysis) irre all elle oder somasa* sarialsk• eras sne weer stse which Ugly have 

SWAB Canatiaa 
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anakeeaf. interdependent, and complicated fartietemal re lationahips The disadvantage of t ha 
agleam* n that much effort must he put tato Wee selection so that we indeed lase neatly 
identical Immo c. tech profile tar whets we rat make -*paw to &ppm` °enormous 

' 1.4 ANALYTIC AP/1E0AM% 

Ws slushed the data armed lona lbe profiles, as described in Chapter 2. in thee eitailiert ways. 
Ad three ways amist art in tackertand lag the preelquantey relationship wet rata. 

First. we acolytesl nuil survey remake regardiug castanets' knowkdp end sermaivey to water 
prices and Sleet A,s port of dos ttudy, we conducted do snort e eterrive survey ova DU PIC 
subsea. collectons maladies Rom 3.276 Tetra homes. Measuring water ours' attitudes. 
omens. and know kalge of water grain asses coi provide trateh teletall informaten. as 
addressal in Chapter In pancake, tins oppenaelt helps us to ISISWer the question repelling the 
peke signet perceived by eincomes kom likek 	Sillyaterta f i c . price specification). 

The ten [Alia enable aproaches Mott not pa what eager tam no. but on who they do. Bait 
WC Maly= hirtoneal water me lu measure the cantatas between water toe lind Inaba prate. In 
powder. we look b and judge rte Matisseaaa of abanative price specificatione ln Chapter 4. we 
fons on the analysts of mg r eget Slime water me by profile In Chapter 5. we malyte 
individual borne Mate WIC by peoffie. 

We produced Put apperelice.s to elaborate on imported rams. Appendix A presents the mall 
survey. Appeedix II pranks &faits on the weather enroahk employed es dr analysts. 
Appendtx C astt ctiaracterides of the sekacil rallies. and Appendix D iecludc% sample rater 
bills An roch matey Appends; E &seethes 	model Saadi ie Chapter S. 

1.Pa...wetly. water Jr aunt researcher. innnasg Ma et clç birebilel awl Ideal on antelope( a warobert 
dated tegistra reparative retsaue 1.4,414 Mi914 poop a moaning, Walt" use al Or let ode of the 
equate • spading tu m ma • moneemaiml fumlitio n1acclriccac.c, enrubtra 	niebt. Mail* 
mints.. It ilea WOW Ummlitnalc lac enefroteret les oar reireenthe Thr water.. arab *Mauch A tan 1. 
at is sinew tenintialsk Miasma ale specatc illailumsesilal Nankin connecang Me mpanatury swanks to 
wales rOfk...1114,01011. In t st past, mutilate", ben manned treifabient totranouniaul aaccosenre dada 
a log trans(. mat loam ape drama). sal liltual rtavassois In alba.. cargiling Om Model Isla • ample 
cl hatereleanam 1.01,11 nop nneak aapcarcac a finances Smog roans segmeras. la Masa. ming notating 
Mumma fer mina.] diteadica ana,eel,t11.311C 0111110.0 IS tsar tessein negitestantAi ft* taample. classical 
eirlt pwitioneutical meet rata ue ray weed: ranks or people le.c aps met eanoicy. Waal rya% 

areiquval cal.aaaacoes 

Straka Cementite 
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CHAPTER 2 
DATA COI.I.FCT1ON 

flrca el:apia describes the data collected fur this stkuly. Clopirts 3..1. and 5 elescribe rhe analysel 
tha nuke me of these titan 

2.1 	WATER AGENCY PARTICIPANTS 

The City of Mum the Cgy of Cargos Chrisei. gad the San Antonio Water System IS AWS:,  sre 
the pansciparag voter agencies in thrt study They terve realivey large reader ial custortcr 
poputations. as AVM'. m Table 2.1 

Table 
N6415696 44Rintle 

2-1 
Nally Mama 

WOW Agway 
Slagle Family Customers 

(1997 approxIntirtion) 

Austin 138.000 

Onto. GAOL 62,000 

San Moeda Warr System 260.001) 

Total 460.030 

2.2 	Piconuo lUrintrnom 

Our flee data taah um cc, deftne rerestinative Melange grorikt Far atl sisgle family hocks 
rand by use participating agencies. we olesaned house age. lot see. home rat. aad assessed 
property nestle via tat faaatsMe words. We thee Lied this reformat ion and tir folkwing 
postdate lo defuse the pn•Illea. 

flame age. We seamented homes lain thou house age grasps as follows re-1960, 1960 
to 1979. bad 198010 1995 We did oat include Peres built atter 1095 because they ham 
Moira hestoreal lulling words an.1 may le tcr a fee/MA of transition meanie% mart , 
water related levetanients such Za lards:aping. The 1980 threshold was used became that 

when changes in rambles floras started summing an tric U need Suess 

SUMP Candies 
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se g . to 3 5 gallon per flush tnileml. The 1960 threshold was uscd because it toughly 
%plat in half the niterder ot homes on the pvr. l96O and 19601979 groups 

2. 	Property rake Wein etch louse age group we sernemed bones into fire la% 
Increments ispiatiesi bum lowest to Mehra property Yalta. For example. thr firse 
quititle contains tic 204 of horns elth loweu portly valuta 

let alre arid home dm. Fur each of the 15 Mg Meat sekriti had 'lane (duce house age 
reaps each divided onto five property value groups). svc identified median property 
value, sae, and house Om These sakes serve to define each relle al shams In 
Table 2-2 For mare. homes in de Mahal relit were bulk between 1900 arid 1979 
and haw prolix target values *(560.416 kit ploperty sutlrao. $,27b ti to lee site, sal 
046 fe for house roc 

— 

Prank 
Prepibleit 
Pavan& 

Profile 
Table 2-2 

Debating' 

Ilemenp 
Prattle Pram 

Peen elk* Let 61.00 lioasn Rs* tfe) 
I Prelltai 100 Stern eraM *0 
2 Ple4903 3Ab 129.111 6,910 1.000 
1  Fre-tere 93th 1311.761 7.495 115I 
4 Prele60 741a IMAM 7.910 I 304 
5 Plc PAW sem 03,2011 9.513 Lege 

ft 1960,1979 ler 127.5115 6.960 912 
7 1.401979 MO }KUM 7.718 MI/ 

Ilanav hilts 5001 Se0.416 0.70 1.149 
9 l960 1979 AM 1711100 9073 1.610 
10 19604979 900 1119.500 10125 2.11ffi 

11 19801991 10h fiek700 02 In 1/44 
12 14204992 lab $60.58O 	Nt2o 1.376 
l3 19401995 5001 181.105 7.320 1.030 
1.1 1260 1995 704 1104020 6.190 1402 
15 19101991 teill 1174.92i 10.1119 2625 

aboeldbe mud Offia hamir am Iktd rot Capae Outali eat ion for brats boat tiara i976. A! 
uneegurice. (nr die re-1903 mil 196049P4mapie• sie trainee vale auk Pante be Nth Wow 1960. 

- 	— Stralm C.Muutrang — 
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2.3 	SAkrece SEI.E.CSION 

Fut aeon of ties 15 poilfiles defused, we sought so identify homes thte cloudy numbed nur peofile 
&God loos Tie total sample sires eel Waited tri 7.500 homes hec.se  of plop ot budget 
ecestraims related to the mall survey. 

Gam this conataint, we magnetsost selemian odes to aleattfy the 7,500 homes w Mtn the 
&scalable universe of hum that would test seem the otuectves of Mks study Ttr selest no mks 
we so follows: 

ater agency meanly. Siert an equal rumba of Mors front eath of tte dime wato 
agencies 

2 	Pronto equality. Select anemia number of homes for each of Or 15 profiles. 

3 	Nem Ilk Select homes closest to at weilian properly value, ka 	ant nude Ws 

yams fot each profik.' 

thing Mete selection rules. we idcatilkd Lk Fed 7.300 lams — 7,500 hithith &meat of dr 
Owe water agmotts; 500 aunts lot each of dr 15 pro(*, 

2.4 	614n. Sumer 

T. collect name Mimosa.cio on the 7.500 selected homes, sie comforted a mil survey Dr 
sursey toilet:tett infonmann to aut iroad areas related to measuring moorrers perceptinns, 
nose nano, actions, and options anteater:1 watt ssater pncts and wafer oar 

1. 	Knowledge and perceptloas a water rata 
a 	Do customers know they have Increasing block rata? 
h 	Are elathanerS tundra with the ramher. am, ans.1 price ol blocks',  
C 

	

	easterners kith* scorn Mars are related to soma eater comutoptiow2 
restunita earn,11 re Curter rrefett's WIN./ act to preeithis 

e. 	Dd customers know how many gallons dry use! 
f 	Ate warming biork tales mu conallstated lts malerStathl" 

? Our dreetitsos..1 IveN4 fit n 	tk haws dm Lot the alrarrinn neonate pen &Year 4e•thl.on froth 
the wawa mac /110411,11Tallanlo nth) Ps. example, ate haven., hovel Ow are tn.:9.291nd 
04. PC 3st .0. Menthe target twain of muted, valso, at tan, and Invace sec moans op iren the fest 
name owl/ be tinted obure thit ward her thea is muesli Mae VI 

	 Saws Conan* 
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Important* of water rata 
s. 	1 o what degree do water prices affect water the decamps? 
lw 	Wlem waler sod sues are rums senstive to pose> 
c 	What 1 Itto price sigual ethionzth tespond ta? 

3 	Platy opInloso regarding water rotes 
e- 	Do costumers wait more rue Informs:no oo water all? 
b 	costumers scam MINW iota tar On en ways id Conierar 
e %mild tatoltrets prefer rootstock rum? 
d. 	Do custetrem believe the water keeney proerles araSet Menet at a teammate 

aosr7 

Sockaanueraphle Inforseetion 
• Do occupants own or rent aloe 
b. 	What type of irrigation iynem and pen exist,  

Wbal type of water erd uses le g.„ pool. type of toilets VOW 7 
d 	What are tto sorra and age of OCCUpante 
e *hal rs household Income,  
f. 	Mut ts the age. gentler. cthoutnly. ard edocation of le %ponies' 

The wirsey cuntem ald wade% eattstd as part of o coitatorAte ond gattoe trite, bawds 
Or parW ortmg Yu= ogtrxy staff and us Tse sunty tostfumett aodcfletst informal pretesting 
befote tring finalaed Aperredis A presents Ilk Vevey Treasons and coded mums 

Sumoy implemmtaima involsed wee comaeto wilt water tostorners. 

• Advance letter. 71us knit. onus.od on water agency lettetlwad sod loped by of ilsy 
personal, oas rinikil one weft herons Me nosey iflatlotg ilus Wier explained the 
purpose ot Mc study. ionkluced Ors study sponsor, led aged ter cooperation in 
convicting the survey booklet they would reCtIVC rn the mat The advame later was 
• irt hob English ard Spuirds for Mow hound olds identified as posit/11y being 
Himont. 71.e taJscoec Icher was tent Meta 23, 199S. 

Surety malting. Ile moist starry mailing cootasno.1 a signed cover ktier from the waiter 
agthey. server hoar:. 41.1 a blIst3V1 reply pump-paid noum envelope. POI lblne 
households sleuthed as possibly beim Hutment. Spanish versnns of the town htter ard 
the mosey booklet seen elielOscri The sctsry was tent Mara 30, 1998 

Thaok asdrentinder postcard. One week idler the suswy nuiltog, all sampled 
cum curers received a posteurd nettunstne them to cotr44:te end mem the survey and 
Oinking thine who had already door so. The postcard was sent Apri16. 1999. 

5Intus, COMAllattil 
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We coded and entered rrsgetnnn. from Ilse tUstrard ssa ecya %tea a database and atm..: ted a 
notnitet nf quality control steps. Table 2-3 shows the iset response rates by poollic soned by 
resionae rate. 

Toblt 2-3 
Survey Response Rates 

Number of Somaya Ifefunted Toad Roma bort Propel, 
Profile Amain Corps SAWS TOW Sang 4 99191/ 

1 St 49 31 131 sno 368 WAS 
i 	11 43 $i 49 143 SOO 291ne 548.105 

I 	6  a 
57 
49 

58 
57 

51 
67 

166 
172 

500 
500 

33* 
349 

=079  
S29,748 

7 54 74 71 199 SOO 40% 544.120 
3 56 65 02 201 SOO 4 t% 5*1.734  
12 53 74 79 106 SOO 493 370.508 
13 71 7: 6.1 209 500 4211 584.0110 
14 73 90 78 141 SOO .18% Ma. l26 

i 	11 77 97 90 2.54 SOO 51% SWAMI 
I 	4 IQ 90 BS 257 SOO 5.1% 132.71c5 
I 	15 16 NS 87 M 300 52% 5174.340 

i 	9 84 17 94 260 900 53% 577.941 
, 	S 102 93 	95 280 500 568 59.1.097 
; 	lo 97 86 105 2* 500 $81 St 11,s73 
'Total Rebore d 1 .035 1.114 1.127 3176 

VR
al Scat 
etuned 

2.300 
415 

2,500 
45% 

2500 
45% 

7.5170. 
4441,  

tioic Poi.le drfauttona re damn ger Tehk V2 An epos/ Wade,  e 1 wrath. van* and ea the,  Reek 
lexaminee army 

The osera114416 response rate is quite respectable (Of alfk type of musty,' The wartime rwes Ale 
eintilar aniang the !VOL as, with Amin boom a sliglrly lower response rate PH%) than Corpus 
Christi and San Aromio 055) Additional analysts dawn that the respOnse rafts CIO nOI stry 
mach wnh house age. We du fmd. however. that Ws response ram &rine t:ginfloantly with the 
lower-valind tomer, We Mors with assessed property salmi Ica tram 550.000. the resporne 
ram 3,  31% Fie hones w th assessed property values over S50,020. the respowe nor is 10%. 

3. re stela msponee rale muerte.. Ye some saltsrys ha.1 du Weald...on rude itharred r soale me he 
tinked web spetsfie custom aselaue 

Susan Coestaloaa 

2.5 	Peorn.s HOMOGENEITY 

Thr access and validity of our aro:meal approach are predicated ors so being able tu identify 
ard collet. Information hum a valid se of bones. Specificity, we node the follow., 
amalgam. SW flOMC s Within each made. characteristics usspected no Met water consumesae 
ere balanced =ass all earth( atemics 

1111US thaaree WM holds, then the overall walex use of tist profile Meal froissatli wale( mink y 
*ould te the ume, maim waterisewm prres art! wok. WOWS Tit anonyms terve* a, 
fte backbone flour "apphs to apples" comparison appease*. 

Wc altalyre1 the empirical enders-it from the tax armor awn% fad Me ma servo to imp 
the saInty of the assunkoms The tables in Appendix C prosaic theetatnhea fat eat% pail* 
Mated to femurs of the hOUR. sonoitmoseaphic., and general minima oa omits posentlany 
affochog woes 0.1..11011M, Vit And a ATM consistedcy anong might front stiffest re 
merests. 

Regarding dr tax assessor Infoteratica, we flod: 

lode diffetrore among means ploperty subset. Int Sitit. Said NAM aiit It ammo the 
*AM agenCes 11), each profile 

r.trgco deasibution of property 	kat ISM. and home tags around the teofile tams. 

Mt differences in the average valoes of property salac. lot sms. and Muse toe from the 
associate/ wen targets neve, exceed at- 2%. In 7097 of the case., dentiora in the avetase 
froth tht profile targets are km don Vb. Wah rupees co chuributon. the everage denial ioo 
octets:en olaaerrod end pro0k met values over aU individual bows 0.1.0. 3.79.. in 979k of 
cases, the &satin is Is is than 10% la II0 Clhe does ao odividual home's propeny value, lot 
sin, or house sue exceed 15% of the tarn% milk sleet 

The rerthe resthatiets a.e senunanaed owe all profiles in Tehde 2-4 In roma, we find ooty 
=nth (111*mq:es in the survey responses mom water agencies within profiles. Dr biggest 
overall difference among water wales concerns oempants' allergy. Akhougb the percentage 
of wages KIM, *guinea ia malyequisialent ...ceasing 659.). Acute Mt a higher black 
population and a leaser lflspas.c populate's (149.. 19%) litis Corpus Christi ( IS. 296) and 
SAWS i5et 291), le thn study, w Jr. tot sfeciffeally ben on ethromy as e water use 
(*.etch:Ward although ethorly ss crowlmed web odor factors web su propeny value, when we 
du use ah1 control tor in mu analysis 

Another mut% difference Enron weh Inc of paw St. Atigalme grass Is rquittat &N used by 
in% of Corpus Cassit homes, 56% of SAWS boors, nal 51% of Atone Mmes. The loner use 
ef le Augustine grass ir. SAWS sad /mom .1 equisakrs ly offset web a higher percentage of 
mimed "teased grnses The net Mg.: be water use Soto this diffetence ts unknown. big is 
trimly to he michna, 

&MIA CodauhrAt 
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Table2.4 WI%) 
AuregelelreeMeCimeaderlatkie hp Walt% Apnea 

1,1204101106111111{11111111YOR 

A,  bolo rio, Oil alsaddhent 	— 
eta* num as muchentwas flak 
neeneert 	 J 31% 
1 angel mho alsibetaues owl- 
pitting ay Winalra nut in* a wow! 
water 	 1611 - 	 . 
-China alma Inas %We wines wan I 

esinterned 
divans he theteameategrewly 

114 
limn sone nen 11 sere bee 
wain m rash lel weed 
,h,F,..2ismas!eStialninallnageeMbellet „ 
Wain sewicessiminilhelpandesnOf 
dm ors to hateable/I overall mail* of 
ba   7)% 
*areirrosersausa nr5esaaihe gum 
fitylleyIN trawee ay moth 	74% 
rains people saw kanine house 
eisseiva wenn dine Is miaow/ rubs 
minehkeenarylmly 
Wow orimenagme wilpeondea herr 
neetslair haws gesteariam 
teolinaaresponin awn* dine that ma* semertia aim with sateemem. 

Lasillnage_Nranne pendant 
I Ste ow lawn arallbrelsagembe 
dance InOfteleti og 1O1061$11000 I 484$ 
h nwanots. me foray Lem as0 
landusee si helm paid ay paseat• 	14% 

MIR 

799 

t% 

141 

345 !Is 52411:, 

NS 13% I% 

255 rig& II* 

616 

Tra 

TM. 1% 

64vt 6666 111 

7994. 1911 

Antal Goo.dting 
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Regardmg cussostere opinams, we laid the hiygest &sham occurs st ictc che easement, "ClAilf4 
about Texas (acing serious water shortages in the future ere greatly exaggerated.-  SAWS' 
customers ere more likely to agree st tha slattneal (376) due cimotren in Austin 42756) or 
Comm au oaf:SR). although tho difference 0 oce greS 

fn ammary. tit evidence sopporn the assumption ths clatasserisom are bastneed stems wale, 
agencies for each pro (..k. 1 he consistency of responses to the opinion questions, in parlaulm, is 
bUfrOksj SOTO On halo:clef% oly of pocolCs chotle$ peocesSes AhllOaigh 41$16elt dofferences in 
fliStOrnff ebatarcenatks do nisi, we believe ihs tha sampling approiseh hss allowed as to 
:00/701 for *agree wser (aeon much Imre orieureat Oran could he achieved through 
mokinuiate statissal modeling oÇa fortfoNgenetnis, raridirai sacripk Of IVO= 

2.6 	WATER usc. 

From each a the anticipating water arXICS, we collected monthly +raw ass nista St for each 
sample hoes The WWI use ohaervatiorit cone from want IWO' tansdinp made foe billing 
pewee The tustorest period 4,440e0 the eiehr wan Rona Isms) 1990 ibrough December 
1997  Water use es maintained in teems of thou:and ga:Ons (TO) per risordh 

After reviewing the water use Mat we umknook three steps to "clean` the data lent. we 
ravened billing persods thot spanned Rs* than 25 days. Ofitill WPM uteri there was a chimp Of 
Wok. Ovollostopa,oi $ spec *sal meter mid $$$$ ay& Seosid, we numved monthly 
Ototrifiliallt when water cornmeal= was WM (i C.. MOM vacart) Foully. we TelninnfX1 Oft 
Naleat 0 5.1 of water us observations immesh water agency. These reads an attributed to 
momentary events (e.g . nulor leaks), sottish can unduly effect water me avenges. Overall 
fewer than 19. uf oleervations were tenoned. 

2.7 WEATHER 

Weather can te all VIVOttalli fatter effecting wider Ute Over WM arnl smong water agerews 
Water use increases chaos hot. dey pereids and demote during cool. wet tunes In particular. 
*NMrr ts believed in largely influeise how much wner apptied to landsnpet melt as 
turfgram. 

To imaml for weather in our analna. we analyzed Ilse *snag al relationship between water we 
and maximum innorrature, eysteuranspentioa IETwi.  oul  effectise testa ET.  h ihe awn cif 
surface eyagorairon and plam transmitter' tif a refine rce emp fie tall fescoe grass) not 
constrained by water suppl Effnaive rainfall a the fraction of actual Nola that 13 not lost to 
=off er does sol persolate past the mot zone nt irrigated vegetation The eflectiverivis of 
rainfall to offset ET.% depender1 int soil uttikraricia rates sod storage capacity. lad the &salon, 
frequency, sod intensey of matfett In addition, irrigated laratiewe phnt mannal. particularly 
tuilgrios, is often grown under relattvely high sod immure lcnelc Das og(es that only a 

— &mho Comokoir 	-  

portion of s.oll ,twatt is available m absorb rag Mat OCOlfl. To calculate effective rainfall we 
used a daily water balance sIMULOillt Nat considers daily rainfall. soil storage capacity, and 
dial y LT. as &welted in Appends P. In feneraL e Keene rainfall is about a Ned of total 
rionfah 

We sessted a mg resentatioe weans., dation for call water agency. es shown IA Tibie 2.5. For 
&win And SAWS. the lemons provided the nuke source of comeinte weather data we required. 
roe Corpus (Yro.n. St VrAll SWIMS )1111% k d afri.icro infornintion, but we acketed the Corps,. 
Chris. airport Id he comment with Anon and SAWS. 

Table ZS 
Weather StIO10.111 

Water Agency Coop Murder Coop Mallon Name 

Aaiun 4 I 042S Aosta Assam 

Corpus Christ: a li2OIS Coma Christ. WSFO Airport 

SAWS a l •7945 San Amide Intersational Myatt 

Aserager of lift weather parasstun over the 15W4-1597 period arc stmOvro in Table 2-6. They we 
c1ist in value across agencies Weatbet does wary however. significamly over cane and across 
+tensest and needed to be eeetrolkd for mous awelysts 

Table 24 
WestMe Avenges 10904/ 

Pantennee Awe. 	ceepor SAWS 	Minot 

Max Daily Temperature (.1.) 79 51 90 	SO 

ETo lushes/year) 32 Si SS 	I 32 

Sain Drichesfyeart . 34 33 10 	' 	X —._ 
Effectiw Rain onaliestyndl 12 4 9 	1 	10 

To cOolfOl for wipers of weather on water use, we weather nonstakted itcc wales sae data usrag 
the teeming steps. PTO; tor sash water agency and tor Gel porde we dentoped staustrat 
=deli explaining water use as a function of the wesher rat :aides. The bra modal taxed n 

WATERanisOttt ?T.MPIIS,cc li091124990„, • lis*ERAIN, 	(2-1) 

- — &num Cevisolinie 	 
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DATA COLUCTMN 2.1 I 

where: 

WA7P.R. 	avenge TO for agency s fttr profde p in Morals t 
TEMP70., 
	

iF env 70 up 90 for agency • to nonth 
TEMP90,, 	• 	over 90 for agency a to month t 

IMAM, 	 effective ronfall for wavy* in month 

BA 
	

ordnury Irust Nuneu teVessiun crafficieres 

The terord ttep was to subtract on the impacts of nomiormal weather deviations Isom wawa* 
cong ter model routs ix the emiar1ott Woo. 

NWATER.„, v WATER., -11:•(TEMP71.1., - ISTEMP70,1- 

80.(TEMP99.„ )sIEMP90.) Or'NERAINve nIt804d . 	 (2-21 

NW ATER..., a weal= woraulthed TO kir agenCy • tor profile p in month t 
xrumP7o, . 1990-97 'image TE1a3P7Ofter all apnoea in cakedar moo* t 
NTEMPSA . 1990 97 avenge TE3.1P90 one all gender us oder* MOOftle t 
NERAI 	. 1990-97 average effective ram over aS Grams in calendar month t 

The net oveall imprat of tlrn &Imo trent au to Choate Average water un by 2 01, O2lt. add 
• 2. Ile la A11111/1, Corpus Chem, sal SAU S. respconely. A:though nese changes arc not veal. 
the formula did have a Utile,' impact on °burro iorts 10 particular monks 

2.1 	WATER ANT, SEWER PRICES 

Wa collected water and sewer price windy les for the dere partscopeting &acorns Helm ars 
ruminants of the water end atter' tate attbehltet used by the won swain 

/LI Meat Water Prices 

19141. Austin arased tram • *cluing blocit to • ungie price ss MCI" no structure'  The single 
puce brteeeo November 1939 and April 1994 was 52.26IT6. In Aped 1994. a (cur-Nock 
increasing rift uniaure ar storm ni Task 2.7 waa adopted 

etetachy, 	hot a Awe 4rnce he,he NO 2 ma eats ow k. Outs whereat} efts* as. oenves 
tank int +antra Betuar int 1 TG threshold vo 	ie. eta wa ee Lew it es yore maw ra 
duractrror si in a unistv pest rate fillinsft, 

Sat Croulft 
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DATA CesidthCOOS • 2-12 

Table 2.7 
Attathea Water itatea 

Bloet ITG/eseathl 

Waite hire (DTG) 

Nov.1994 Nev. 1994 NOW. 1997 

0 to 2.9 51.23 SI 25 $1.25 

2 9io 6.9 82.03 32.00 52.90 

6 9 to 14 9 52 50 $2-40 52.75 

Ow 14 9 S3 SO $3 80 54.00 

Om lett, tbc poor. AI ,l.c Dal two Pk.ca, 1411K ttrF hekl constant. By On end of 1997. the 
trot in the thinl block had rata...1 to S2 75 and the price in the kook block had Owe m.o.! to 
$4 GO Hence, Austin has unveil to a fairly significant illCeCtsill1f Wel rate structure when the 
pia to Ow fourth block is +Moo 3 tines the pare of tbe first A majority ol wain comutopton. 
however. occurs in the second Nock where water prat Mt decreased. 

2.82 Corpus Chrial Water Pricer 

sol,tird 	 incrftsing rate isnot= r) 1984 71w block itarsboldk have 
rsnarr.eol !IV saint Ove, 11111, wafl ale Canteen tht flac iecnert and third blocks save 
cimsoirtatol in Apr 0 1947. The water roe orkoure O skean m Table 2-8. 

Table 241 
Carom Christi's Water Rata 

Muck ITU/mm*1 

water Priced/VW 
- 

Nat. 1990 Jam. t999 Asw.19In 

0 th 2 50.00 ' $0.000 saimo 
: to 6 51.41 51.350 14.599 

e to 15 51.31 51.663 5I369 

lS to 30 51.90 52.090 52.211 

30 to 50 S2 ZS 32 505 82706 

Over 50 9271 	 52.989 

eboptiaretesaVi.W. WV*. 
roam 1947 

53.28) 
Mar Doss onstage Ws 
fans an attune Ira erestetlafts 

1/97, or 897. 

SuamoCaftelfte 
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DATA COLLICIL )71 e 2-13 

Given that al ir rare Our a ungk tautly boos ate over 30 TO/month the rate structure teed toy 
Corpus Chaos was rOrcovely sander ia *Immure ro A irtin's Entrastek structere The price 
differential between the second and the] blocks. however...a m1031114 The water prices stag/ft 
by Corpus tend to be lower then those charged by Austin espeatally th at thud and fourth 
(+astir. 

2.8.3 SAWS Water Prices 

SAWS has had heel* that orinercasing black water me orucoure wee at Wm 1980.1t has hal 
a lourthinck rate amine stain 1938 further, to 1988 SAWS athopted a sC15011.11 dAftrenaul 
where wain prices are higher during die fuur month roomier season (hf.y 1 to Gannet 31) 71+r 
mamma macaws la prices, loftier. base ken modest is taiga:ark sad have tended to 'aqua 
oaly ltatuppsebioste. Table 2-9 Owes water me. tor SAWS. 

1 	

--- - 

, 

	

,......... 

SAWS 
rsble 2.9 

Water RAW 

Mack 
ITChriscohl 

Water Price (MCI 

Den 1999 
017-Peak 

Doc. 1990 	Sep. 1994 
Pauli 	 01744eak 

Sep. 1994 
Peak 

Om 7.5 50394 50 594 	 50 631 SO 6bl 

7.5 012.7 50 729 50 802 	 30 950 11.032 

80.816 12 Tio 17 2 

 

50.889 	 81.174 81.270 

i Oro 17.2 SI .621 S: 707 	, 	82.473 13 193 

pft rearm ssirly Ntee Tat hle41. pante kg the Dett/eht i990 tat Aintlele are ) 7, 7 ,S, are11311 The 

i in Orates 

LEA Water Rate Comparison 

°vent, octane wain prim haw Peen low in SAWS. tateranduse as Corpus Claim. and 
relatively lagb in Aorta Rosseser. because rant differ at different water use awls .thri change 
rim time, is it tIlustralthe to view talliumnadovted water peens 51 adletera assumption leach 
osei time 

Espsre 2-1 plots tarapnal water pries at 3 76/math between 1988 eft 1998. which is stout 
the swage water uic of the trio meson prof iel. We rte snea &Vet/1.1,4 (Ira: ta tear 
;ere ,cAtr ciao JR Our level 43 hall 73113141 and SAWS. Ausim's price tr about .1 rifts that of 
SAWS Corpus Minis lifter pate at 5 TOrearali la eocureto. bas been ethane!) rtsady oft 
tuft 

Swann Corauldag 	- 
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Craw CiLLECTION 2.15 

At Me 10 TO/motets level, typed carat awrage ater use ottlie higher wealth pleas% we tee 
intim iosbadjarseed prices are Orley cowing over this pent* 1411114 sfeltrItl, IIS Orrin in 
riper 2-2. Agewor 's water prre r *Imre 2.3 to 3 woes the of SAWS. Corpus Chem Use** 
noMrge et about 42/TO 

Limey. Figute 2-3 shows mar &nal 	pnces over dos perm) is the 211 Tlitmialt lnoeL l bib 

ueseitelesen keel ne typtcally exceeded only by homes re the hasher sveath swedes doting the 
SeirMan Months. Vp natil April 1994. feitl wok: Kith: were *cremate/ et idl Ora AgeisCies m a 	Kteatywie2*o..44  
consistent and peoportsonate *shoo Auntes once was about 1.5 tune. SAWS Fire and 

25 tames Corpse:brier's price. In April 1994, Austin Adapted its mereasing block ram 	 leamena 
senevare. wh ids topersed weer prices hy atco.a 509. for, *lief we above 14 9 TChroath. ta, 	 eneterriewailelelbelli 
lune 1994. SAWS also Increased ms wrier perm ogroficarri ly for wet t eru Alyce 
17.2 TO/month during both rhe peak And OM IVA per /Wu 7 h.', tralchs a Mel two names 
period m 1996 fhtly 13 to Seem reher 15a, when water price equaled 36.39/TO 

; 	 • 	I 	• 

10011011 RW.211 

2.1.3 Water RIB Comparison 

Dttlerences m water prices am not de only factor the can Olen commutes' sereunny so weer 
prke Another factor is thr level arsd slushy of *forme*, provided on de writer hill When 
dwelled infornatioo n.. provided in keen, towite fubson, newness CPA he eapeMed to act 
wee minimally with respect to their water pncleses In effect, well-desagned water ball lowers 
11.0 informanonal aces borne by customers sigh respect to analye mg the foam lot impaits of 
they wdler tWd1taditKe &CLOW. 

We coteries] worn lsdh kumeaeh of ihe *pores (a. renewed an Appendix 0) aid mike de 
*diming observationa: 

• Ali agate es charge for water berme on a milky hill that weledes otha ut defy Genic.. 
Allvtite iscaartrs ,J2e1, wastewater.electr* whirlers** mil WOrm weer deeps cm Oa 

hill, Corpus Masts Includes wain. wastewater. =tucd gm. mod soLd wale cheges ea 
vet bill SAWS *clerics wOrtf, wastewater. and atom water charm. 

No agency shows the ensue water rat Othellthe OR the snowily bit Water Priers we 

shown only for three sPle blocky for Vlach a customer is ehreped 

SAWS' tante no bills irchric a histogram showang with/ hie tno ite resinous 12 nettle 
for 21122 thethapt 32011S with personalned raessage isegandrag changes ur weer, ore 
patents. bor oomparison purposes, .163 Includes the neighborhood ant owed SAWS 
average residenied Meter ose fie the month In contrite. reeler AUSIIII nor Corpus 
Oster pructles historrcal weer Use relornution on thew hills. 

Plc first ok•resvatioo aa  noPc,foot as wiser typically mouses fur only ZO lo 3056 nt the total 
may toll tierce. for thou cowmen lookag at or.ly  the overall total trinity bill. the weer 

CAes.h.n2 - 
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DA ta 

darer may become -*sr worms the other charges from some Comorilers .  form:Jo:live. The 
secoad impumn *rim n that tte SAWS hill pros..le. a much goatee level of detail regardwg 
Wrote* Wa.lef the 

2.*.6 Sewer prices 

Bones onion all dine water agences tuse Mew sewer twatarodery thwers bawd as i yartial 
function of warner wale toner rriptioc moths). Bence, the sewer charge cats pig • reit le the 
economic price demi sent to custom:a no we water pulite/ 

Figure 2 4 shows rhe sewer pree per TO of sinter water Conic sleben * the *rye cis its bees 
19118 to 1992' We see that Me sewer pre, per TO is much higher in Austin dm in Corm 
Chrivi and SAWS. If we are to include sewer prices as post at the overall weer price sign* we 
need to Mall till) the ieWto piths ththwit i.r Hgest 24 by tow. 'Bus is done to reflret the fact that 
saving a ant 01 watt+ nt the wither will realm ilat wwer bdI awl miry donag The miter motehs 
but also for Or other me moths of Mc year. Hem, for the three winter monthaa the vewer price 
so quite foe, and for the other tow moods the effective fewer price is km' 

Some qua:, lwahom eat to be mode, however, weh nspect to sewer price Fest, because of 
differatets on the fixed monthly service ChJefe. difiereraces JO the tthal Other bill may cot be 
large. Fa- rumple, the teml sewer hill tor Corpus Chnsti COMORE'. as typeally Inger than Mut 
for Amato caototra.re became Coepos Christ r's cowed feud charge of S10,752morsh is fresh 
h*her than Austut's limad charge of 53.25/mont h. le wideson. because of the coetrimany mid 
um del* Involsed with the calculation of the WW1 hitt it is nut or all rear that customers 
understand and react bottle sewer hilf by altering water water °oceans...on We Molt to the moil 
swvey to help guide us lo this area 

2. COSMERvATFON PROGRAMS 

Waer agency-rue cementation meows. can potentially affect water use wends ow tan* Over 
de 1990-1997 period. Aseate„ Corpus Chnger, and SAWS conducted a nureNce of deem 
emanation programs armed at singe family homes. other than water attvervOtton ethke,1120a as 
Marked lei's*, 

3. /ha WSW pawn for wear re OW 2 TOAsooth mem le Austere:* April 1904. .t.nnil eflece.16110 
NC WM 29112lecela 

6 ln Amen. sewer mew rs app add W Lbw yeat nvaxt. ba.e.aaoo t acted the • ler *Ohl we Ie.& WM.@ 
WSW .14.41 the watosassr *nem do ars 0 amble:two WLAPpItaa. abe www 	mood make 01.11.Plef 
weds is alteiltety amo 

*men Comakins 
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Austin'. programs coasted of pond rag linaactal urceiteres for eat ailatinn of ultra-low flush 
toilers leuro. partridges; free audits of MOM aryl osadoor water uses to customers regirstmg 
wrince. and a ilitarvial Inrernier provost us Nose low wftcring using landscapes factineavry. 

Mori of then provisos' efforts, etpecially the ULFTs. took place during and &flee 1994 

SAWS' dicta C00000000.1 programs contused of &went incentives fur MET' t-Kiek the 
c...e) 	Instants birowatevusing landscapes 111Che WOW vslion programs alio toot 
Owe durmg and after 1994 

we Mlieve ilea Corps. Cannes erruervatitio protium we less extenstve than Amon's, bid 
Corpus ariaii did not provide dam on their migrants. 

Tlw piesente of thew comervarym ryegrarrn needed to be factored WO OW evaluation of the 
imparts of WWI Fices. We make the Ibllowing dune oNertatiorst 

Inca Is a bilk between water pricing and customer tatermt m participating in water 
conservation programs In de relethely bigh water priced Austin, for camp*. concern 
are more imerested in and receive greater financial savoury for water conservation 
activities leg miallog a LIFT). flume, the efficacy of conservation pennon may be 
largely & &Dal/110f softer prico 

MoN ot the COlbefV2110flprograritti efforts took place dums and after 1994. Hance, owe 
the 1990 1993 portion of mit Wady period. water cooretratetn program Mffersoms 
among agencies we rot hkely to haw a large act =pont. 

Thew direct comervaion programs afiectot fewer than JO% ol total hoots in each 
agency over ihe 1990•1991  penal. fleece, n is Maly that de total water use impart may 
not tasted a few proem 

Smarm Orrentine 
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CHAPTER 3 
ANALYSIS OF SURVEY RESULTS ON PRICE SIGNAL 

Who n the price mewl perceived by rcercrCUSLoelert from increamr4 block mon and 101141 
charms? Th.,s chapter prysenry results from tbo rant survey 05dxf1401Acrinomers knowledge, 
pencepsion. sensitivity. and minions concerning water poring. 

3.1 	Muurtm.r. PRICE SIGNALS: MARGINAL OR AVERACEPRHE? 

If water aroma sok:tweet" as a fink price the weeks. of peke signal *milt he an easy 
opt — would he the eirociat water pee. Wien water is sold at mufti& water prom. ta 
conerast we nom dewily the mirror conglinatlon of prmes to Mush customers 'mooed This 

1.4 purticularty rakvant to tho study because AUlAin. Corpus Christi, and SAWS all 
currently employ increasing block raw sew:twee with four Of wee rate blocks 

No commisus rotas among =mochas on spredytag rig ft= signal transmitted by like( nets. 
Some )rettor 0...4 [11.14tral price n the :onto spa:WKS/Sec while rebels argue for an mane 
price specification 

Economic common theory suggests that utility mmitaistirsg ladisidtals wins perfect lamination 
Mary to mouginal price la mho words. tor CliffOrftii considering 111411:rag their ewer 
consumption hy oar mut. margail puce equals the financial reward ludas,* so 

Sone itieuffliffS, however, question the emu:antra% Mat eudorrers facing block rates react to 
perfect peke information for the following :axone 

The cofts of autroilat Mg and underw soda; MX, block pric mg informatics may re 
imarecryable to lose almoners. Complicated block rate ssheduk a, nrariformanve knifing 
31.4cnionts. and compounds/is wiser, clings. encase the craurs Ilta &Mimes needed to 
pereec. :elevate information. 

Customs have honed knowledge resardn Jlr qinanity of water associated with 
specific end teat Water agonies record and ball customers frw aggregate water use over 
a billing period. 1 he water me emaciated wrth specific cod owe suck as toter% wallets 
mat Miry, and oistfloOr litigation is an mewed Hater. einunrers haw hale d ift14.1 
feedback rat de Loses associated wltIr go:twain wider using acsrerxxci. 130filtil teeter MC 
fluctuatzt over time re.g., changes in number o( occupants. gaestsi  or weather missed 
tertgabeni needs). 0 014Cortatrult to isolate Ihr water me impact assocuted with a 
Teethe acute. when Sinking 41 a4f-egated meet Mt 

Sr-mu Conical/4 
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Marginal water price is not known al the oirm water ow decisions ate made. At the 
tetanal; of billing pnrioe. customers may have only a vague rodeo of how 11136 water 
wdl be toed dining tbe period given miniature% regarding weasbee mama:sit awl 
leaks amoog other Ihaors 

The water bill accounts for only a small percentage of disposable incorne often km than 
1 .̂9 If water press tocreastd so that watet Nils averaged S5.000 it year tonead of $3013. 
ernommi would ee 111001 Mrev ifirfeitfd io finding ways 10 refilltS wine alfrikiff1p1101% 

tki the tam obiwanis information increases gi e.. uodersianding the Mick use 404411.1.e. 
...make water amociated +ahead UK,. foreeasung probahle marainal prices) aryl the benefit 
derived from the nslarersenta if mull (le.. await =Wove financial impact). the Incentive for the 
nmonal slay maximming woollier to ukakand nthc; lo plead idOtrittli011 Macaws. In ISM 
the num; decision may brutelike a quirk estimate of the situation using average prices wird 
uses 

Given die beterogerwity of cusionsers and C0001114121101. R1041 ASAUffilly there is rot ow ',Ink 
prim epectficat son Om porlectly and mivenally expairo customer.' water use demand Soon 
wrIt.iaformed customers may rem to marginal prises Odra& may apgroximare ibe %sustain and 
respond la average of peke.. Stilt far ethers, wean prices tray be uselevary given current 
condemns. It txddftcub mama costoirets' Noreprvea or Nock rains on theoretical grounds. 
Bence, we devised • number co quest:ant to the assil scanty to 1411.14 us in tlx area of pear 
410.:111Ciff rft, 

3.2 	SURVEY' RESCLIE ON WATER PRIMO: 

Tex a.rvey manumit included a rim:two( questions coocryntrig CUS10111401' knowledge. 
perception, afty.1114114, and options concerning watry pricing. There are many mending and 
awful obset vations resulting trainee survey regarding rimy subjects. )tem we focus aod reports 
no the musks most relevant to prwe speed-wawa 

In general. see iienniied four clown of comment as shown in Table 	and Ftgure 1-I 

lk laded toles& of de ft400111f f SO tlit water hewing questions are fir rtienanzod by weer agency 
in Tables 3-2 and 34, *id discussed tor topic In the following $04110114. 

3.2.1 Price Knowledge 

C121.10111[1, are genemily AOC knowledgeable regardsna ilr specifics nether water and sewer rue 
structures Only 36% kaew the number of water rate Noels. and only MA were familiar weh the 
Nock water prices. Regarding sewer metre, only 38% knew that water use was hated on mates 
sinner anieiturpc Kul Even whys mounters west presented with tbc saelet ram skhocklie. oNY 

Strata Consablog 
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OW Weed the they *MI Mashie thitit weer Mb 8 TO. Thy kw 421%1 frei the rale block 
thresholds useful a imam tar water use 

le central. Como Christi CUSOinefit Weft leas knowledgeable of Ihn: rate structure (hay 
30% of Corpus Oran Calearele 4r: are= of o raw water r.ocharse (mime to Comm aria 
Cheek 56% of seraph responded that thou wan hill did a gond pbat aplam.as  wow rates 
Thls atm we lower foe Corpus (*Mott r42163 sof usnifIcastly lester for SAWS (763). h es 
interestup the only 21% mooed that the block weer mars aowoaeeplucaleutla maentand 
Lath a aram edge of Mrs drteet raLe Wealth* is apparently dnsen lamly by indsficterre 

Abbot* not karowledsethis of the specilles. now comma did repeit that they know water 
Fein irataSea 	hermaing we (WA) Custetren see much ante memo of the mull dollar 
mem of the water WI 03%) don the volume et water used 138912 ot the assonesed water 
pieta 17.4.1). 

3.22 Prim haelthIly 

Sone) rewk, slit* castanets re may maw whet sensitise to ranee and sewer price., 72% of 
bonus report that water pun rarefy influence. water use daemons fa mos: bones ($391). 
people repeat thst they wederataid the illhcy use less water thek weer hdt *ill so down. nal Au 
not take the tient to matinee by two much Nowa this =plan the a mamboed 73% oTionple 
team Mt they do oce momenta the ma ifict of welet malo %MKS.= nuo their were ow 

Straw fronduris 

decisioen Only 19% of hums repots dal they so the tans step to sons by how mach their 
yaw bd1 tray decrease by a speaks seau-relasa anloo. Only 4% report dee they atm* 
make mattemancal calculations based on at qpneursated swop mew prow aiil 3% won 
that they nuke decisions based oo annul worm pee. 

Water pnce eagerly is seen to sary with type of end use Only $6% of respoodesta agree tbal 
elate, price n =pew iadansccoi reined to Moor mei  Saniarly. My $016 and 62* of 
people wee wafer pee it an worntswe facto Wow seieving duo am rind types of pleat ia the 
bothe.ipe, resmeuvely When II Were le Uwe ana614% in manta. 743 mann *awe COO Si 
important 

Regoolhp mwer pnies. ooly 382 cf fathoms correctly reamed the Twit tame. water 
earowaption red the sewn (wastmona) ha A fat VA of people lave oo Idea sham the 
edenbaloo albeit ewer bill, and 34% niounderased Its eakeholon Thom faults we 
sopported by impontes 'D another questoes. wham roily 46% ol customers report forsories bi 
wwer maw wain making water see demon.. 

t. Far do lew wealthy paean heaewt. 72% routs/ do MI lealliwk 10 Wear pnee.11is swat kit* 
bow. ow mall O4u.alri Mc Mama P•111.166.6 moms a selawly her show dim disposable Mem 

Sr wartherwthei 
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Task 3-2 
Song Rapeema Contornas Water DIN aod 

W Wm?* 

Awn% 

hag Stream 

CmwS; 
C*631 Quadm 

er hassetait 

SAWS 

Alm 

Annie 
Each month 1 Itnka tte *PM IMMO et iny aill. bre ara the Muds 
niafelte 134 want pane% al die ad.  
Each 	I 

381 42% 36% 39% 

13% 62% 711% ea% 
Rank camases. wa Arran meeth's ewire etwatIllelaee WWI 
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Moo people most 16331 MA they compare their anent moth's water coosomptioa to pea 
malls and the they rem to sot thit 'McInnes ass dm bill (6746). A majority also want to see 
bow ther weer enosumption enopmes to thee neighltodsood wow use tot the moth (61%). 
SAWS cowmen me more !hely (74%) to mat this type of detailed lanemmiom eareliknully, 
they ene the ally ores =mod? reamelas ass Infonnation in thee water Nth Hem. we 
coactok dot once expwat to the concept, endows She !Waning the additiooa) MUM the 
wawa-than In dame. we taw dot the adman or pen weer Mittumpleis ea the 0,11.18  
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Table 3-3 
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3.3 	Com. 1.1.7SIONS REGARDING PRICE SIGNAL 

FrOfIl the weary results, the oape f ?ding. minding pim atm we as follow* 

• Only 25* of <wronger report arreming Orr financial impacts trireme we demons 
vent trai hely. Only lib repast umny marginal once ra tidir donators 

Clbil*MteS cuatereed Arno Mr aver bill form os thc tood dollar anima They aro 
much leo brow kdgeahie *irk, detals of tbe water no mourn and Oa lancet 
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• Price *COMA lo) 0 groom with remat to outdoor irrigation. 

• TM Lair between Winter \tater use and the sewer 	,s nit well itrognited try customers. 

With revomi to prax rignal. there JO no tingle, per(ect answer explaining how all people perceive 
block prima However. c wenn tad the assumption dia cowmen know and respond to perfect 
infarnation marling wata prkirg and me is a tomb. 

untresartg ta contrast wafer denund with gasoline demand. Gasoline has a measurement 
that is molly viseahred leg., gallon). a freementbi pandered fee s single end are (r car 
getting 20 miles pet gallon). and a sokl 4 a subtle. well-Wm:trier) price. Utility water Li sold in 
hurls* fathom until to g„ thomaat gallows). ha consumption aggregated over many end ow: 
over a month, red at riraltipk. often no/maven wed prates on a mannered today lrlL As • 
etaragreace, E h logical dm mine reit:m.1mm repo's Ming fanallar with gasoline prim (8310 
Ma water poen (24%). 

3.4 	PIUCE &Waif:ATM ALTERNATIVFS 

U.tienorely. Pie Inn pree rignal compacts all relevant water and reser prises along with the 
iathrmallen on Me nada MB When compering waxer consumption among agencies. all Mese 
amarnatames ate relevant. Ideno Vying • 'tin& price swat' is fur die comente me of ram 
Kamm %ohms us draw inferences horn this study to their remain*. Becaise oll price and 
gemadion eiruaratances mom be dupla:med. peacottoms need • simpler measure for 
comparicism Hence. we attempt t.i idcrady 	bed prate sperification because thr otoaks from 
Met study are minded Br a wridn ainLenrc 

In Chimer 4 we meditate ilte relative menu of marginrI and average water pewee in 
erplaining observed profile ware use difference,. Miasmal pr we has theoretical appeal and hat 
het n med a mow previous water dentinal studies. The lade of prim sawy erpreared by 
yummier, via the survey. however. doet riot allow us to nik out Mose pace as dee riperior 
choree. With wee: lc,  !MC r priors. Re strvey lends staparan of inclusion of sem pace :a the 
merall pike wpm]. }knee. our analysis ib CorldiCied with and wirthout be pteseace. ThLs moor 

foor poirshle riatitlaallo0.6. rvi .110.11 ai Trv,le 1-4. 

The partaipaiog water agermocri tunes ehaged a orro price hw the first 2 TIGAnonth In these 
criwi we assumed marginal pnce equaled the record Hort marginal once. Herm, nor marginal 
mice vazohle was never Arlo We alio denoed average price to equsl llc sunple average pride 
par! for *II taint (Anima above 2 TOAnoollt Average price did not Include thc fired charge 
pOrt1011 of Me watt hal 
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CHAPTER 4 
ANALYSIS OF AVERAGE HOME WATER USE RY PROFILE 

This chapter uwestigaes a number a ottminns regarding tam water use varlet with water price. 
in do analysis. Wref use in 21 trap.; over all bonier for a given reofite, tune period, sad 
agerbry This routes in 4.320 water toe artier...nom (15 profiles x 8 yeas x 12 mond. 
3 agencies). 

4.1 	DOI& WAnst OSE DECLINF WITH IMCREASIW PRICK? 

Figure 4,  I Mors the overall donstal roves based 0* avow home Wet, ste WA *Verne Meter 
pax Sepatato demand tuner for winter ronsurnition (January), annual conautription and 
WITIMer entautnproaMly. August, and Stptentbm I un Mown. All of the demand corm. are 
down. lard darn; "Ilra finding is consistent with thc runt law nide-nand The demand etIrVel 
derived using the other Wham ire peke coordinated, in Tank :1-4 nts,, coil,. 

Figure W1 
Wear Demand Curves fur 19901997 

Stem romans. 
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ro warmly the wrisnivity otOJa.nllIiu to pram, we C.110.0304 prwe Uinta:aim of demand 
Table d I hut an peat el•sliedies Ming the high price demand curve penes !Ma Als110 and the 
low price demand mime pores from SAWS m refereace. Prim elawieerra are iihown fe• 
15 profiles ming four &Ikont pram seenficrerons aa.rI din doiferent moods i winter, ranted, 
and summer). We befieve dui thC ,0 prim elawwoie, should he interpreted es Inas run te nature 
because Ore C04.44.,0000041 difteseXt 01 price; have been fel/rive:7 COWAN met many years. 

Table 4-1 results clearly show that rhe quarerry of water derroaded derma.> wish issreasieg 
price The 15 profik composite prim elm,  way maga frmn 4321 M -0.36 dependlog or litre of 
year and perm specification. In belong st eidividual preface. we fa. Out IP or the 192 price 
e Logic ay meditate{ eakuliited tow thr expected twearite age, Ilie oaly except 1001. mud in 
profiles 3 and 7 where 012041 pier elastierties are ran. Zero price elaincitiec Orem Mouse 
average 1990 1997 udder water 0004.12010 goo ln Amid) and SAWS fir these profiles was the 
sure. to no CAW was a positive price glint trey found 

C004414510111 The go-ant ay of water demaaded decreases wrth wicreasieg water prices 

4.2 	Is AVERAGE PRIal OR MARGINAL PRICE THE BUT SPECIFICATION? 

lbw of the primary reward, **clews of Out stay is to judge o.slsthec C10.40111Cf4 tend to 
!elec2d to average or marginal pestim C he meek. ot Table 4.1, urfeeturaely, do not shed mach 
light on the subject_ The price elweicities berme usag Ow &image prwe end niargeml price 
wesumpt kis. etc sitnibir and within the traanuble now of expertalerrs If price elms weirs were 
posSive for one tpecification end regain with the oilier, fkm easogile. then we would tavor die 
one exIsibling the expected negatric tiara:cities. Or if price elasticities were esceptin nay 
negative web ore specification (e.g.. mere meanie then -Ir. then we would favor the Mlle. This 
;ewe cone dev..ccur woih profile VS Regarding minima mew 	m motile 15. Ow es41016144 
margusal price elaelway is 1 79 era ite armee prwe daureity it O 54. Fur thir profile, the 
*wage gem sperificeban ia roan plantuble. No similar dtsailICIICITA, 	VW,. Can t''T made in 
.ortaol et dr 011111 14 ;milks 

Tn 'mkt mantis.lc dieuartreina between smear and rredgmal rims we sought mummies 
whoe ern wit.ld compare profile water use tetween two agar es velstre• 

• telriptal poets me the Sallit And 40.4.1agt pf.xl41 are different 
• inagimil pricer ore different arid towage prices are the same. 

i. We alio tak.itror onto. elem.... fee ermine aul ma. amseed Ts. the 19141943 mad Thi. 
pm. Lod ma 0•11 001crtervs It dm! 0x00,040. 000flen• some We mew les Thit resstriag peso 
clasbe0w4 me wry Mom wits. dn.* cnT.Ilr al. Tx sonspnew prim Mummer woe ese merge 
rot: p oreccificsolork tor e swath, • e 21. 4.112. and 919 for be wirxr. aural sal lainin tier 
Smes. resereemty. 
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ikablia0111tOISWAIZIUSBAMALVOI • 4.5 

Eater of ave.e situarrina would allow iu 0 ew us ors the pore specification quesOon 
Unfortunately. rhis lyw of sruatica does rrol coal 0441 I In profiles. study periost and unities 
paw:outing a th Is study. 

We cam. hmvever, make use of the fact thie Aln(10 used a Uri& (nonblock) wrier mice umil 
April 1994, when i wet tmt tus AA latteksollp faro Worm rate stoicism A useful ciretinutance 
web • rink water prim is Mar both average and =retrial prices are the sone. With the 
atroduci ot 1.1nck nem. margiais: and average pricer diverge. Wame um changes alter the 
dumdum.. of Nock num cm he analysed to .oc oí aley are better explained by chooses in 
ovCrafe or marginal price. Water ta4C. average price, and marginal prwe during die cuter:nee 
season (or Austin are thovin di Reims 4-2, 3-3. and 4-4 respectively 

Figure 4-2 
Atorlo Simmer Wow Use over row 13 Profiler 

Table 4-2 shows the moults *onsets prepost block nee otruoart evaluators fur AUslici. Voe 
Como on restalluos whets average price and otargiral prim changed in MITerern direct ises watt 
the inieption of Mx k nem This occuned ui the lusher water sting profile.. where marginal 
weer ;vim increased fielded to ernes the fourth rate !dockland merest price decreased la ell 
other profiles, both aserape and marginal praces fiallatam aborted) decremed. pruldhaing tech 
dominoes. 

flows 43 
Average Semite Water Prim Millf Tbor Aster by hale 

91,41444 
Samster &WOW Weft Pawner Tbbe: Austin by Act& 

SUM, C0400000 



Table 4.4 
Price Eloakky asid Haase Age 

Ap Awns+  Price lOwildty 
Pre.1530 	(Piefiles   -019 .. - 	 - — 
1960h:9079 (i}o/Ikit 6:16) - 

ficolges 1144) 	 45.27"  
al weal raft ocbsasioe.tona.magswarrrprlce sportionra Ivo** 19 la 
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f able 4.2 
Austin Water and Pelee Cheops from Inception of Mork Rates 

['reek Tinmei Year 
Pak 

% Chalite tallier. 1990-1993 and 1955.1997 

tyince  Oft 	:  - 1kfliefitud_Pr8o___ 
a 1% 	I 	2 De 

Aver"! PA, 
-19 71 5 

to Peak 1 73 	' 	Si% -IMP* 

14 Peek 9.1* 	0 I* -21 V. 
11 Peak 17 5% 	26 4% -7 4.41 

15 Afoul 7 I % 	 5 73 AO% 
thr raw mom Note Vi.o.ro.-4 pies observatkos fa 1994 woo to tiod Wow PPM *ado brag 

ktenee 

The retain Of Table 4 2 dans dos in ail prvflku Were sttargetal pslcc livreaval. seem tote also 
inefeteed — this rr ireonsisteet with upectas iota We do Wle, however. Out mange price 
dcacased ia ea& one of these cum Docrewing aserage prices are tonstuttu salt the obsersed 
increases us water use Bence the ark/Jerez suppons the hypotheses Ilan average price as the 
halm prku signal Apparently. cuomucts dui am pretented with higfiar 	girul pekes bur a 
lower total visa Ind ate not inclined to reduce weer consumptint la tot the iower tall hill 
splwar, lo love encouraged them to increase comompone 

It ihoeld be noted that for tke highest water using Cit4CMIOS in Adak. Ws isorphoa of block 
Met caused swage ist ice to Wrestle Mantraardly Although 	elittotastt Steep was aot 
at-livid as pal at Ihts study loot likslyto be pen at ma adwadied mac). s es espraded Mat 
:hes w.tet tue decimal Our 1994 

Cunchnilon: A•01% peac rr tatter 111.0 marginal price io &witting the yummy of waren 
demanded hy a siregle unity home. This coechision it consis.cre wets the general leek of 
awursesa of Nock rates reported in the mad survey. 

COWeiliSIOrn la Attu in's Care, a SWratt, from a single woo pc= to block rams ta 1994 dO not 
tend to lower RIG consump(ion for the IS custonor profiler studied. An ceplatadort wanu 
finding is the aortaye weer prat, (inflame adjudcd) dropped within all profiles after 1994. 
even for those profiles experiencing an Increase in marginal water prices 

2 ftecusw..torois .1:catered az Sitecs .aaerwMoa ;Magnet% tare t9,S1 tutrr rota* w.tirra•rel. ale &WIWI 
eta water urod verwirwl taw the 1944 sate ..Weret •Wantte writ these profile. Is este nate nib loaa 
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ifi Sk.141Ilt PRICE PART OF TNE PRICE SIGNAL? 

Table 4 I Mows the peke elasticay minutes for the average sod magma gees verifications 
both Web WWI WillaOla Ike sewer clump included as pan of the price signal. Price davit ities do 
not wiry moat with sewer Aunt inclusionieschaion fhb remits largely from the (act tint 
sewe: price dillteenzes emu lbe agencies am si oohs m proportma to the water price 
ddlestnees te g„ Amite has the Meat wwce prices sad the highest miser prices). Brace. we 
cannot mks a &termination about the effests of :ewer prima horn this evidence. 

To Antler investigate the impact dresser prices. we sought situations where we could compere 
profile waer toe between two agencies is here 

• ascrege water prices ue the same mai the cord:mud average water anti sewer prices arc 
diffaert 

• average water par. Mt dan14111 •14 rbe rottaitecd en:rage waist and Water porta ale 
Me Sall* 

Tbe tante Lawsuits owners between Corpus Chteat eel SAWS over the 19901993 wood when 
the combined average winter water anti sewer ;fires are truly iciermica:. hut de avenge waiter 
wart price in Coma flnsti it 0en:1 701 higher lf *ewer price is part of the total peke signal 
that i.uslOthers reepond te.2. then we would toper t Weller Wirer ate different. Feriae.° Carpal 
Rad SAWS to be minimal 

Table 4.3 shows riot outer ream use is much lower in Corpus (Wish than in SAWS in each of 
the 13 profiles. welt ne congests diffeverce over all profiles being -229. Hence. we meet the 
specification ot neatened ascrage water prices aril smut prices The average outer poet 
spec dicer ion without yowl, loather. does a guod gob of <spieling Om woo use differences. 
to fen. Ile ingamd sots elatherty thing the average Flee spec &Kerma 	 ir not fat 
hors ike -0 21 composite price clastrity estimate &own in Table 4-1. 

We explored this Ilndois m ittorc &tall hy atternatively hypothesizieg that ammo woo so 
endue • sulfite is naiveties] one kg jay wooer prices, leo try some average of mem thoisighnot 
the prur The reasoning hand this ts that for etnaninen toddling wocr-comersing technology 
le g., ulna-low flush unless) to reduce annum (Minor) water use the fthancial 'crony would 
accrue not only tri winter, but fur all moan orate year Rased on this bypothensr vac compared 
waver shoo int thfkonatas en mould poe differesices The titualts in Tattle 4-3 Jure lbw 

A In sada.. de 190.190 period has airanal Ones ecesensitea mous dilfereari as eatrolwd 
100.001 .). 

Mown reowilong • . 
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annual average water price without sewer ts how iiteu,tzta1âarzg dm &Referee tr. water the 
betteren Corp.. Chruti and SAWS.' 

Coottolotc Cteaorects do Mt terel tO hour in sewer steel. IMO then water use ilecivions.Tha 
concluvion ts also supported by the mosey newts shown OM ordy 15% of common. Aureetty 
real,ze the lusL ban= water consumptson and tbe sewer bill 

Tabk 4-3 
Sewer Price Signal Comparison: % Difitrence 
is forgam Clueol Relative to UW8,1990-1993 

rpm. 
Mader 

Water Ilme 

Winter Avenge 
Wain Price Phu 

Sewer Price 

Winter 
Average 

Wake Prim 

Annual Avenged 
Water With 

Hos Sewer Peke 

Azustial 
Avenge 

Water Print 
I .32* 413 103 Pre 663 
2 143 •I3 213 1451 659 
i • I 79• .4.9 -72! ,_. MI, 649. 

' - r-  -2015 4% 193 63% 
S -263 4* 201 1351 othli 
4 .36% 445 

- 6.7, 
LW I313 

.368 .45F 66* 41111. 629 
13 229. 1* 109 OS% 623 
9 _ • 12_%.  . 	,...1...1_6 20* _._ till  614 

.313 . 	. 	. -- in 51% 
11 -Id* .211. hi* 119 6164 
12 4% "MI 70% 10% MR 
13 463 411,  ?OA kV: 6011 

- 	
13 411-4  :34 	" - Id* 	-  feiC-" 453 	' 

Composite .22* alb 639 
nue The therposta arc price dowdy magas raw map wars 

OH 
pro qualkaraisa ts 031  

.22imaishwhIth hardy shaey mere one Ohs eintleirsoistaithi ea Table 91. compose pno 
see pletetworpice The etc Fa. elapery way the weer wage tomer spectlicatton tt 49 

(-nsl-rt z • bxt. I, urrealittic. 
drover em ls pate as a &recite d animal pleas. eanooree ave put elating Wag dietoinvely. do 

meg Mad away annul awnsi wow pnee is AM f 2291/014 I hid wear OM** sow pm, it 
.1-361.=1411,0 4 oath oresonnkriest suggests cialkoras woman so ta toateapithedby 
mange nage awe Owe, waren& latbeetaa of yaw mow 

Theferriag dot sewer Ores* row 144 argon wmter war ma shtieereces sloes PM *pc se re 040.111. 
ei Nervier sorgisel woo pare Weed averaae walV OM and *neer magma wan anew are slaws 
Rierlica (caraninen e.t.a oft Marla in Omaha% leaCeag te tat tam mutt, tat tatikorra 

astana Cornelius •  

4A 	Does TIM CORM-10FM WATER Bill, IMPACT RESL1,TS? 

SAWS' water hills contain detailed water are information. Including a bittogrent of home wait( 
use over nu &sawn 12 months lc COatrart. orator Anent nor Corput Chritt; provides 
hhtoried wee: use informotron 

One could posealate that the entunsucl information on the SAWS water bills increases the 
aW Miles& and undemanding of es CUSIOrtert resoling watet prICteg NO Cie by making it more 
convenient flower.ng the cog* to study Ow price-epantey relietionship If this te true one could 
bather postulate that SAWS' informal ollectteert Le mom 1.1teli, to respond to atoginal Water 
pekes than to average wear peices.1nfonned customers me mote likely to assess fte financial 
impacts of water use decisions in lefern of marginal pores 

To inveutgate the impact of water hill tangent. We .0nallt situations where we emit1 coneure 
water um between two agencies ha profiles where 

• water prketare 1:x 1.11re and the water hill content diffenk 

Untormaately. SAWS' water prices (both average and marginal; arc much beer than those of 
either Corpus Choral or Austin. Renee, we could MI Me tyre rho situation in tha %rad), 

Conclude's: The Informational content of ite wafts bill may affect customer: perce need 
verification. hut tlus hypothesis could not he tested es this study. 

43 	DOES PRICE ELANTIOTV VARY WITH Home AGE 
OR HOUSEIIOLD INCOME? 

Milovranding the eclat melds newton price e rusticity and Iowa sorb al how age wet 
household income czun mutually nAkitt wan, nuragera in assessing the expected Impacts firms 
abernalive Week MC attaltres in tbeir semis anal In win artal3Alt or herate age we Mid that 
price elaikny ru indepeak of Sdok age. TOO( .1.4 stoats the aggregate price elasticities tor 
the three groupags of boost age used in tho study 

SumaCtesulogs 
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lgnonag proPle 15. we also found no correlation benseeo price elasticity oid weakh Ming 
oeduwy laast ittliarer mgrcsaion atchniques. batik 15, basever, dem offs endente ied peon 
elasticity may tic bights watt the most weahhy ..WaOftWis. Pro5le 15 peter elaawity is 0 48, a; 
shown in Table 4-& which is natal higher than the compsoite profile avenge of .0 21. The 

puoling specs to this is that the prIce etanicbet teethe twat highest stretchy profiles are both 
-0 19 Ots could conclude thet the yank 13 result Is vome random or specific outcome animas 

peofile 15 Or am cout3 tOrieltale that pres class:4y Wan n Sep pap when ho asehold 
incernt tweeds apprommetety S109,000 per year. Mare Cadre. ; needed to sake a 
detenoation 

TOW 4.5 
Price Elastirtly and Weillit 

A went Reported Allied 

Predlie 
	

Pdat 	kit. 	llamehold Immo  

1 
	

422. 	 522.145 
124380 

$26441 
S37.255 	 
$.0 241  
535,015 

331,129 

140A01 
348914 
S31.121 

553./13 

$57.627 

10 
14 
	

-0.19 	t 	S74,414 

15 	 -04S 	SI 101154 	 5174,427 

CArnpoots 	-0.21 	• 	541E32 	569,547  
<no Eke efamehtes awed °sada...1.4We let tad We avenge max r.:$ spew fume °whew, 
Dam swam regimwmi cadmium prior elatocity (porde 13 me in.hairdl its a remora tater 
worm ro wormy rake rained ea Fitainita of OOPS and 0 COY Ana iedene awn is as haw 
cooditivo 	  

Conclusion: Price elaswity is not correlated w oh house age ne wealth. at {caw ythen homehokl 
.ncome leta than 3100003 per year 

Swat,. Carmine& 
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4.6 	WHAT IS THE OVERAU. WEIGHTED PRJCE ELASTICITY 

wit EACH AGENCY? 

BeCatise price elasticity owes won pions. a wrem agency nee& to mess do degree Ma each 
retinae a representative to the rmsr of hosting ie 'Newt arca. For die throe participating 
agensics. we calculated the prrrettage of homes falling tato each one of Ow profle definthoss 
Maud on house age and tax aivessed property valurl. Multiplying each profile percertage by Om 
nac, isnrd pros elaataily punt:lea sn ovrtall wsigleed peke elasticity so shown to Table 4.6. The 
c.verall wetghted pram elamicities for Austin. Corms Oriel. and SAWS are 0 IT, .020, and 

-0.20. wiled wely. The results Wage that profile weighting does not significantly change the 
overall price elasticities amorog ageiske. This is a reasonable and predictable moil given the 
lack 01 coereation between prwe elattety and housc agr or property value. Gives these malts. 
it is onlokely that the weigh.cd prim class 	fer ether a maw w are articles soll be truth 
diffe-eni 

Table 4-6 
Price Elestlelly Weighted by Water Agency 

Ptadk Price Eitrolichp 

R ef Total /lomat withIn Fewb Profile 
• 1 

Anvils Corpus C1irlatl SAWS 1 

I 427 a 05 ri 7% 9 97. 
-1 1 

1 

4 

 4.30 IA% 6.4%.  

8.2.1 

. 11 1% 

S.24 2 6 I% 

416 2,710 52% 3 8% 
r-- 3 

-0.14 3 364 7.04 34% 
6 -0.31 2.1% 1303 1003 

) 406 163% 10.33 3 04 

11 -0.14 9.04 6.11.11 7.2% 

9 .0.13 14 9% 5.14 603 

20 4119 9.1% 1.94 4.6% 
1 .0 10 SE% 5 691 693 

12 .0 15 I loll. 5.50 7.0% 

II -1116 It 43 433 493 

14 .019 5 2% 1 7% 5.00 

15 	., 	, 
CAflepenge 
ElattsC11, 

..... 441 	_ 

4.21 	i 

. 	7 4% 

4.17 

3 591 _ 4 CR. 

4:1 20 -0 20 	3 
PM Yrs" cla•notsca lamedriausemitatanatme and &swage %afar Face apeatscation. lha campmate 
olatlicaks 4 the ageaetet do sat mama on 41 t Mean d ...Voce *dam. 	, 

• - Soma. Comeluari 

11 
• 
12 

9  

13 

6 

• 

4.31 
-0.02 
406 
4.26 

430 

-0.14 
-0 Is 
4.113 
.0.14 

1236 

0.10 

0.10 	S72 973 

%tome Tan Ameseed I 

Pendell Valor  

	

- 180 	 
S60,810 

970,190 
	 377341 	 

391.981 
1114,0311 

3101,5/3  

3104 136 

5/11.714 
544,120 

518,1918 
5295748 

$28P79 

552 763 
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Caladtraiort: The weiglsled overall price Oasts:ass for Aosta. Corpus Chrtatr. enel SAWS art 
-0 11. -0.20, and -0.20, respeelise2y These shoobf bc treerpmed as tong-run CLAM!, Cr, 

4.7 	DOkS PRICE ELASTICITY VARY WrIll PRICE LEM.l? 

'The sensilnity of customers to water prwe may change with price level. In Ms nosy. memo 
walcr farSt.es  t,ary kel'aeed arprox.nutlely IttO oral 53/1G. Because iliss range is relatively 
yarrow and became we do not have meat* intermediary ?rem p6MIS I Winds noll4 require 
more water agencwil. themeless of poet elasocdy salon this price nage cannot be made 
effectively. 

further. readers ithould nate lhat TOM albtlellien !Minded in that shady ant repre.nlative of 
average Wale pawti OM) tri toe SI/TO to SI/TG range Fot agtro:te. with wort pores out iate 
thtt raskee. pore clavicles may he ddferent. 

Cosoludon: The price eitatlettleu reported tri 111.oudy are relevant for wan ;Me, 0 the 
SlaG to SNTG range 

4.8 	ARE ENCTEANING BUNT RATIN EFFECTIVE IN REDUCING 

WATER COIOSURVIION? 

Increasing block rues can increase the overall marginal water pekes paid by antonym mums 
charging OW Overall average price. This is done hy lowering prices below Jitter price in the 
loser Mocks (whsch tend so hcnoonw,ripa.1) ond increasing paces abase setter lany in the 
higher blocks (whieli tend to be marginal). Fimee. if antonym reagond to marginal prices. then 

tncreameg block rates cast be an erre:list. It wetteneetral. 	comeemng rate a:macre 

If customers respond to average paces, not marginal prices. howeser. Man tht efficacy ot 
increasing block taten to reduce water demand a ovally diminished. Average price doca rot 
change with desire as roc saistam. givea the mud DONS 10 be tecostral via onmesday odes 
do rat dune e.. reveres requirements constant) Increasing blesit rums can oretteete the 
average price paid hy ocean v.:outsets I. e . high wort ow custonsuso. but they drumme the 
average prate pai3 by odor mummers tio.. Ina water use etamonowl. lf prwe elasticity does twit 
change significantly sub level of wafer Me 1WhICII es highly cambia' wsth wealth). then the tic 
impact on mg water um a likely to he minim!. The ratan in Table 4-6 show pow elast Say a 
not correlated with weak a, 4,1 15n4 far hnurv wrili 1997 houreholl iaenooin below app..* tensely 
S100.000 

COndltalOnt For increaweg block rases to be effective in reductng *AR comumpt too cuworners 
coed to respond to marginal water prams, not meant water pnees 
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4.9 	HOW CAN WATIFRAGENCIRS IMPROVE MR EMERWENESS 

OF INCRFAstrifi BICICK RATES? 

fie Ater arAwer to get customers m respond to resginal water paws. Specific steps could 
tack& the followirtg. 

Stnapicry the rale Oman', Fewer thee 253 of customers report understanding end 
considering the specific prima of the (nor to se block inta ram et:Wittei employed by 
the agemits over Ns atudy pawl. In fact. 31% of costoroces tepnet that they could sat 
calculate thew *Ida bk11 let 800 pistons even when ;masted block thresholds cad 
paces blare custome nagla focus on marginal prim tt the rate amoures were 
sum:died. A two-611dt rate structure with Significant Nock price differences would be 
easier for snore COIL:Mrs OD understand. Pinder, de amend block water um threshokt 
ihnuki Ix set low enough wi that • mammy of (mowers am impacted by the second 
Nock wax fe g . l TGAixerthr at War tate during the yew Ce g %weer/. 

Promote Itherkdge of ntkas• ester consumption. To make block mkt more effective, 
e.ist.neoeso also seed to know Matt about the whew ot wetce toed wkh specific end tom. 
Ideally. pet Psi informuice usiskl WO) Ylt <4,1crcyrn. knowing the gellons oared end 
mtge.( perces wawa ed specific wiser um &sessions re g.. Muslims a 1 7.1-1 nr 
redwing spnedkr nut owe) so they =chi calailate dollar impacts. Althaada this 
mlotaleason caa. I* Very difficult ard expensive to develop for mikvidisal homes. wattt 
egetcrie. can provide codonsts well typical engsse water Ilse information front ITSGArCli 
studes Sint ft inStrinsion, for maawk, can so occasionally provided with ller wucr bill. 

Impute .esta.ilSfii faformarian. Mr water %ill is an novo/tare educational and 
forawhonai source for custrostes retarding both prices and water COMLniphon 

behalieg lt.r ease raft airtiattre on each MO not jaw Me rate blocks farmed IOW th‘ 
av nee cep In additort including hiuorical water over al iess the lad 12 moths 

may help verne CILVOrrert beta understand lbw *Ma Use patterns and err! awe. 
Specifically. 4 may help item ai telt thc change in water use resulting front specific 
atliort4 WO as hater *moon Edits landscape brigaison tystens SAWS does resides 
such inhumation on es current bill 

Them is no doubt that much effort would Ire bivalved in getting customers to make uater 
deC11.1011a based on perfect mformation. The honey repottt dist only 3% of customers attempt to 
Make teeter the tlet.:iitin. ming resigned aWysis Hesavocr. custom's AMl to tette; talitittltattlt 

1,114.14 (01 It to liare an eftealve 

Cowhide.: Water agencies can inseuve the effete, tams of Tom...sing block rams to endure 
waste CtaltUrrttartn hy sinmlifying rues. educating cusinmears *bout itt1ICIt ClId met, and 
umwovt kg the rani trettemal Matte of the water ht0 
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CHAPTER 5 
ANAINSLS OF 1NDIviDuAL HOME WATER USE RY PROMS 

GI AlIt LW chapter we entlyted water me de aggregated ow all bone welain • profile fmm 
each agency. Another approach i, to endue the wee me of mit veal boons oloartrnegeted 
data) Analyzing On water use of radoked homes het the potential whentage of Whatnot for a 
TOIre focused end pet* evaluation. h dom. Skew. awe a rumba of complicated statistical 
probkna 

lhe pastern problem regents the tan-way d ndogenousi lotannshsp between water use and 
pt ice Based on dr tint law ot demand, quantity a \YAW demanded diminishes with tlICIT.1%4 in 
pee. With block rates, howeser, water pre also changes eel eta use. Thu etegthout 
tetaioeship tends to CAM anemia. problee knows aunottotecy bus for retarders 
comparing different inchaduels ova the 41Ille blOCk rad stemware. 

ho chapter &moan our clods to analyse Martha! home eat MU using a met-mimed 
modeling approach recommended te a anent warlemn journal.' We foie unfortunately that 
the mocalina approach produced unrealistic mote. We pustule a mit ear of reasons why this 
occurred Readers 	me that is math mod &freak to explain exalt, why something did 
liot tore. dm tope snow the mei of something Uses a belayed to bac worked. 

Nesembelta. the toddle that the modeling approach ad pot won. tit Pis cue ts art romonsta 
finding molten uivestrnaleng ram price elasticity. We feel fortunate aad validetes1111.11 our 
enrich design did Hot re'd exclusively ors analyzing irdividuol home weter use observed WM 

beterogenoose, soothe ample Our mutat. of aggregated oder use. as desambed 
Clsapta 4. i.a Lot sulteset to stew types of stetisroal problem Hence, the stilef pre: c'wstswity 
results; and machnions derived from INs project coon from Chapter • 

5.1 	DiscaLTF/Comunruocs CHOICE Mom. 

A research article pubMhed sa Law/ &mower in May 1995 descred the me of 
clocrethicodiromm c twice Model to eitinuice prate antic ay kw the residential doted fot Watts 
under block rate pricing The deneetehootamoos choke model It comment wth twortemle 

1 The kad remade NOM +emcee Olin, puma uss Donald U. Ware. Proem.,  ufllc000eacs at de 
itnireracy aicolnial, Boulder 

lk int , 	ant P/N tioreouss MS 'A 11,....riedransimass name Amino.* to Besidesinal Wand 
Damon take Mud Rale S.. 14.1 	71(2), p  i 

Sues resulting 
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theory end baa leen tined star 1978 in applicatioets related its labar sispply. welfare program. 
runt shareable contribistioes 'Ilte Motif:comma eine was the fast In idiom how the 
discrete/m.31;10am choice trodel could te smiled to trakleatial water coazurnpoon The ankle 
presented taw toady results front a mall war* of homes ( 21 boors) hone Denton MAX 
MIliCh showed a water price Merely of -1.5 over tbe summer =cells (ivied to =ism! 

The d inane/cord rent model tu algebraically complicated. Mid difficult to minute. Stake the 
mulyste ul Chapter 1, esiamion mon be accomplished by warden over i)k el of poseible 
parameter thee (elastic)oies end oder marginal effects) to Cud Ilse values that maximize • 
Lkehhood maction TIns tech ptocedure no time-inumne tree tee the Mem leiermomputces, 
end c. not gummed us mews results Ovens algorithm flame Sue the meet proctors, a 
11,101/1C/1 kkel ilea& convergence of the a/gumbo is Del nestawily al she globsl optimums m 
repealed earn« from different caning values of the petreas nem te lead. and the tenant 
stoppin; poets eumed to &remise whether dr kma smeimum has been those 

To imam the Insehbood we vie the Cialtss programming language. Ile hkelehood function is 
thowa Ja Appeadia E 

5.2 	REWLTA or TIM DiseArrr/Coromocs Cuotce MODEL 

Table 1-1 shows the pre elestieny meet derived Erom the docretekonsintmars choke mode, 
for each of the 15 prates emitted in Chapter 2. We find that as most presses the pee 
eleaticety emanate s roster. not negatsve as expected. Tho. of mem COIACT no sense 
economically, ead in the red sathoo sic specuiste on the reason for tbirs outcome 

5.3 	PROBLEMS WftIf THE INSCRETE/CONTIMMIA CHOICE MODEL 

h 	difficolt to pinpoint why the d Swett/continuous chow.e model mimed Unstalinie price 
east lc ties We stoma the following ciao* 

• Mare**, rim mat perfret le formation assumptions The dereeeknotinums Mem 
model ts consistent wkh the anounpean that Villa 0:310611,1"1 are eon Womble about 
block pekes end volumes mtd react to marninal prices. As de survey newels shows 
(Chapter 33. however. customers mood loving very little knowledge of their block rate 
vemerres or volume:tor wow mat Tie ditemelcosainums dem model is also 
consistent with the astuntet on that water runones, even if they do not know the price 
strUCtUIe and/ot we unable so work out the consequences alba Immure for their own 

/1 stleas.G. media HaJarrois ride "Ike Eden of Ematea as Lobo,  S.pply Dakotas Int Gary 
}Ka. Us,rdesatswe P-cpcnown.-  rowl eiPacesnal growunry Si, pp I W1.11:4 

Osaka CiemaPas 
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ImonDuAl. Howl wont the Amur= .3-3 

TAY 3-1 
Polo Medical Ernes 	Dkersabeamairoot Mew ming 	 NNW 

/mak 	1 Pain 866/cIty Ce412112eil T-81312314 

. " 2 	.." 	—0 Ai 
/JP 
2*4  

3 	 00746 3.09 
4 

1 	
0.086 3.17 

5 	 No Convergence i 6 	 atm 1.88 
7 	l 	03447 9 RS 
8 	 No Commie 
9 	 0.11S 4E3 
10 	 fkereil 12...11 
I 1 	 0 1a27 5.74 
12 	j 	OAP* 2 33 . - .-- . .... 

4.22 11 	- ... " 	—01-14S 	— 	' 
14 	 40524 1 14 
35 	 411g87 15 Its 

K..,  Pr.no enenenrenernoonta are n.enneelt) clutate buns...444M ceerisk... .6.. 
TAM° o Mater *ha 1 eh Mae, for installs" ye thole team mice dissesee dat are 
metioity dearness& whieb la ievcalistk. for profiles 2 ioNI II the lilLeGhoed funettoe revel 
tom:so:4 

behavior, an as q tlwy knew. This assunkrtion ts also re supremo] by the other analysis 
ot 	report. 

• Temporal issiepeadreee. Tie discretelconlinuous eta we model WWI*. Weee pekes le 
one bdling period do not affect meter comumpiton ia other periods. IA reality, howeser. 
prres an one perlon may indeed aka water use in other periods A closely related 
posidality b that themes tray be Optillisi .mg a Nation of tater me over I me This 
would imply tha their month. te•rnorith vowing:A on st iic.l detettr Merl by its mokl 
under madames 

Krograms variables. Misstep reales or CM11101 the measurement tit rambles used in 
modeling Cantatift distortions in realm. Emblem* wish the exogenoos wattles dm 
explain %atm use may be a reed reason Fee unteellinic tombs Sia1CC It.ct 11 WI a Daigle 
howead survey, it had to ke assumed IRO demographic unable remained unchanged 
over the period of wee um. 
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Stochastic spee(fleatioa The deretekowinuoss medel seats eh the economic theory 
of tbe mooed COMIsintt. whish *sawn knowledge of prices, and proceeds to a 
'eradicate of hyped:ea terms In judgment and optortnalwe the predate the 
ohtersed dm on eta commipan Ika,  if any economists would ague with the 
plausibility of Outcomes* theory. bus the spree Medial ef tandem ieflueoces. whi)o 
consistent with the tC01100MC theory. Is only one mineliag alternative. Hence there il dm 
poosbey of mospeesfieseion thaa veep 

Wc Cant lode dot our anelystt ea a:divested home water um dtd the powder raid morn foe one 
or more of the above remora. no Orley lo um a teems km model et aretimeee eimuesneity hiat 
is very dif Skulk especially *ben custheres fate rekkiple sate heti as they do in this case (tom 
to stet. We feel (tilt mac dud ma seiestml research design did not etelusivtly rely on los 
•natysis nieibott. 
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APPENDIX A 

SURVEY QUESTIONS AND CODES 

  

        

 

CASE1D 	Unique cow identification meter 

    

  

cur 	1 Austin 
2 	San Aneosio 
3 	Corpus Chrsti 

     

  

VERSION l Foglish 
2 	Spasidi 

      

tFor Sao Aston* only 
The S. Antonio Water System (SAWS) is interrued in *lug ss water enquirers think about water 
use and thc *Wm bitste eyetan Tim survey iu intended to help us provide the test and lacis service 
Nimble le instomen. Male temerity what all your resporwes will be kept emilldential 

(For Arai% 081)) 
The Oty of Aostia io intecested ia echst ne teeter women think libmit testa io4 and the wida bans 
system Dm surrey n attended to help 14 WM& the Imo and Wing %craw* poosthle JO Costalrell 
Please reastabur due all mu lespotoos ant be kept confidential 

t Ear Corpus CRAW ostb) 
Tbe Co,  &Toque C3ineti mierc9ed m what as wain customers Musk shoat wok, um aid the 
%%stet lulling system. Ilia se.rocy is Imendeil 10 help os pnwride Me bet and billing term, poioible to 
oNsloarl-. Pleaoe tementer that all your responses ad) he kepi confsleatiel 

Section A. How Your Household Uses Water 

Qi Do you own or not }our bone Work mad 

t Uwo 
Z 	stem at take 
9 Memos 

 

Strew flawahow 

     

    

Stow Coteau' 

 

      

 

FiGIIBIT RW-28 

   

INHIBIT RW-28 

I_SOR WatiAlbe endsbook ?Am..* 1991.3. 	 _ 1998 ysier U carlx,06. 7  May 'N. 199,11 3 

 

Q3 	Whrs was your home NW (tkeetesel 

 

Soctloti B. Bull% ilstatts sod Attitudes 
I 	&Roc 1960 
2 	&Min 1060 and1179 

19s0 Of hurt 
• Don't toms 
• Hissirts 

Q6 	Lir hsw ale 91449194999 gel* eight nuke ghat, wain 4...99.r.,419,O. the etwbormens and 
water usage. Using Ow mak 9949.4. plcase ioU vs horr strongly rrat agree or disagnre sin h 
each o( them Statements. 4C70e Lir vow answer ths the space la the right of each statement) 

Slmaigly 
Alm 

Ilkdomlot 	Arm Samegthai stem* 
Ayer 	Maim Dino. Mount 1494aly 

4 	a  

Q6A 	loos ay Igo pay tor 9.1.1oraaltatx sigIg Morons gosh wry / oust 

IND 	I 124 vey Woad leptkagy to brown ihe ben inearsioad b no nmeebemond 

*NC 	I waddrath 	die Awn di 011M146enns osy W. than ow gift it tIontith weer 

Qat 	Waressantorsatroo MN help mans of &as um blow a how okeranciatoy Lfe 

QM 	Chins shwa 10taa hang earonenahr Amoy. dr Mare antipady elespomed 

QM 	Water cotnentlema et3 awe do dare ls eoceoliwstur atinast 'wave- 

QC 	boa ididi doe te valy lade NAL I ialloaa 	0110aid. 	 . 
Q65I Unless poplc Mist bawd Am le 696secrs 44146.16644.46109glo 04416•001br 

Q14 	WceismiweriMeetwillpeosettoa bare limed Re 	IIMODOMS1 	. 
Q1d 	automat mem tko Www owl 14666519619106664196444196016,  - - • 

Q3 	Does lcut bony hoe the followmg?lenerk et 1 !that apply) 

For QIA tO Q38. 
9 	Nal checked 
I 	(lecked 

QUA 
	

Swaging poci 
QZ8 
	

Seeskii ire hot iiih 
Q3C 
	

noltIoef welic (4414.4 Paul 
Q32) 
	

Vim low Aug Was (1.6 genets. pa  :IWO 
(kIR 
	

L.ow Few showerteads 
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The net Ungar. requirement (MR) 	estimated ming evapotrantpmuson1F7Julnilted by 
the Blasiey Ctutilk method — which employs le:mermen and swishme Jita— asid effective 
precIptialinn Daily values for daily tertmetaime MO4361314 ..nri samgnilat 	24itiout 
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• 41.647.8 Trarib Aiwa' Akivrt 

The 11 htney•enddle method us as odgiral fon. used the dean an temperature aul the monthly 
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EXHIBIT RW-29 
8:05 AM 
	 North Sart Saba Water Supply Corp. 

08/05116 
	 Profit & Loss 

Accrual Basis 
	 July 2016 

Income 

Jul 16 

Capital fee 300.00 
Exp. Rebate 100,00 
Interest 3.61 
Water Sales 33,903.06 

Total Income 34,306.67 

Expense 
Contract labor 7,500 00 
Interest- 3,506.43 
Office Expense 400.03 
Office Suppfies 108 55 
Payroll Expenses 1,324.20 
Payroll Tax Expense 308 60 
Postage 277.00 

Rental 
Office Rental 400.00 

Total Rental 400.00 

Repairs 1.393.18 
Returned Check 70 00 
Supplies 

Parts 1,894 38 
Supplies - Other 245.91 

Total Supplies 2,140.29 

Taxes 
Unemployment 16.20 

Total Taxes 16.20 

Utilites 
Electricity 1,332.03 
Telephone 146.62 
Water 8,485.09 

Total Utilites 9,963 74 

Water Testing 376.59 

Total Expense 27,784.81 

Net Income 6,521.86 

yy 

',A/  

fetr-Yr 
Page 1 



EXHIBIT RW-29 
8:06 AM 
	 North San Saba Water Supply Corp. 

08105116 
	 Transaction Detail By Account 

Accnial Basis 
	 July 2016 

Type Date Num Name Memo Clr Split Arnount 

Contract labor 
Check 07/29/2016 8330 Broyles, Will Arrowhead Bank 7,500.00 

Total Contract labor 

interest- 

7,500.00 

Check 07/12/2016 8325 Texas Water Deyelo Arrowhead Bank 741.68 
Check 07/12/2016 8326 Nelson Lewis, Inc Arrowhead Bank 145.90 
Check 07/12/2016 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 07/12/2016 8315 San Saba Pnnting Arrowhead Bank 400.03 

Total Office Expense 400.03 

Office Supplies 
Check 07/12/2016 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 Kbler Arrowhead Bank 32.40 

Total Payroll Expenses 1,324.20 

Payroll Tax Expense 
Check 07/15/2016 United States Treas 940 Arrowhead Bank 308.60 

Total Payroll Tax Expense 308.60 

Postage 
Check 07/26/2016 8329 Postmaster Arrowhead Bank 277 00 

Total 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 07/22/2016 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 07/12/2015 8316 Pecan Valley Hardw... Arrowhead Bank 312,49 

Total Parts 1,894.38 
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EXHIBIT RW-29 
8:06 AM 
	 North San Saba Water Supply Corp. 

08/05/16 
	 Transaction Detail By Account 

Accrual Basis 
	 July 2016 

Type Date Num Name Memo Clr 	Split Amount 

Supplies - Other 
Check 07/12/2016 8317 RVS SOFTWARE water bills Arrowhead Bank 182.01 
Check 07/12/2016 8318 San Saba Produce Arrowhead Bank 63.90 

Total Supplies - Other 245.91 _ 	 _ 

Total Supplies 2,140,29 

Taxes 
Unemployment 
Check 07/31/2016 Texas Workforce Co„. Arrowhead Bank 16 20 

Total Unemployment 16.20 ..._ 

Total Taxes 16.20 

Utilites 
Electricity 
Check 07/12/2016 8310 Hamilton Co. Electric Arrowhead Bank 16.02 
Check 07/12/2016 8311 Reliant Arrowhead Bank 1,316.01 

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 4434900 gals Arrowhead Bank 8,485.09 

Total Water 8,485 09 

Total (Mites 9,963.74 

Water Testing 
Check 07/12/2016 8312 Department Of Stat. Radium, Alph... Arrowhead Bank 322.59 
Check 07/12/2016 8320 BIO CHEM LAB 2nd qtr analysis Arrowhead Bank 54.00 

Total Water Testing _ 376.59 

TOTAL 27,784.81 
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EXHIBIT RW-29 
808 AM 
	 North San Saba Water Supply Corp. 

08105116 
	 Profit & Loss 'YTI) Comparison 

Accrual Basis 
	 July 2016 

income 

Jul 16 Jan - Jul 16 

"Line Extension 0.00 5,043.00 
Capital fee 300.00 6.600 00 
Exp. Rebate 100.00 2,227.06 
interest 3.61 21.80 
Membership fee 0.00 2,400.00 
Reconnects 0.00 50.00 
Water Sales 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 0 00 368 75 
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 Seivices 
Childers Case 0 00 7,293.41 
Rate Appeal 0.00 4,456.95 
Sealy Case 0.00 2,896.80 
Professional Services - Other 0 00 5,100 00 

Total Professional Services 0.00 19,747.16 

Rental 
Chlorine Cyclinder 0.00 432 00 
Civic Center 0.00 225 00 
Office Rental 400.00 2,800.00 

Total Rental 400 00 3,457 00 

Repairs 1,393,18 5,527.58 
Returned Check 70 00 165.15 
State Water Fees 0 00 1,815.89 
Supplies 

Parts 1,894 38 5,988 46 
Supplies - Other 245.91 642 92 

Total Supplies 2,140.29 6.631 38 

Taxes 
Unemployment 16 20 54 00 

Total Taxes 16.20 54.00 

Utilites 
Electricity 1,332.03 10,756.98 
Telephone 146 62 1,102.04 
Water 8,485.09 44,178.21 

Total Utilites 9,963.74 56,037.23 
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EXHIBIT RW-29 
8:08 AM 
	 North San Saba Water Supply Corp. 

08/05116 
	 Profit &Loss YTD Comparison 

Accrual Basis 
	 July 2016 

Jul 16 Jan - Jui 16 

Water Line Extension 0 00 4,820,00 
Water Testing 376.59 _ 1,407 28 

Total Expense 27,784.81 198,875 58 

Net income 6,621.86 35,916.88 
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EXHIBIT RW-29 
8:08 AM 
	 North San Saba Water Supply Corp. 

08/05/16 
	 Profit & Loss Prey Year Comparison 

Accrual Basis 
	 January through July 2016 

lncothe 

Jan - Jul 16 Jan - Jul 15 $ Change %Change 

"Line Extension 5,043.00 0.00 5,043.00 100.0% 
Capital fee 6,600.00 0.00 6,600.00 100.0% 
Exp. Rebate 2,227 06 100.00 2,127.06 2,127.1% 
Income Adjustment 0.00 996.61 -996.61 -100.0% 
Interest 21.80 20 66 1.14 5.5% 
Loan Income 0 00 256,884.23 -256.884.23 -100.0% 
Membership fee 2.400.00 100.00 2,300.00 2,300.0% 
Reconnects 50.00 0.00 50.00 100.0% 
Water Sales 218,449.60 185,703.54 32.746,06 17.6% 

Total Income 234,791.46 443,805.04 -209,013 58 -47.1% 

Expense 
Advertising 0.00 217.50 -217.50 -100.0% 
Construction Project 0.00 256.884.23 -256,884.23 -100.0% 
Contract labor 52;500.00 38,500.00 14,000.00 36.4% 
Deposit 200.00 100 00 100 00 100.0% 
Fuel 361.81 0 00 361.81 100.0% 
Insurance 4,248 00 3,925.00 323.00 8.2% 

Interest- 25,101.47 25,915.48 -814.01 -3 1% 
Labor 0.00 1,275 00 -1275.00 -100.0% 
Membership Dues 368.75 385.00 -16.25 -4.2% 
New Software 2,091.21 0.00 2091, 	21 100.0% 
Office Expense 674 02 260.24 413 78 159.0% 
Office Supplies 714.31 996.69 -282.38 -28.3% 
Payroll Expenses 10,854 40 11,589.44 -735.04 -6 3% 
Payroll Tax Expense 617 20 0.00 617.20 100.0% 
Penalty 0 00 4,095.00 -4,095.00 -100 0% 
Postage 

Certified mail 6.74 0.00 6.74 100.0% 
Postage - Other 1,475.00 1,564 00 -89.00 -5 7% .... 

Total Postage 1,481.74 1 564.00 -82.26 -5.3% 

Professional Services 
Childers Case 7,293.41 0.00 7,293.41 100 0% 
Rate Appeal 4,456 95 0.00 4,456.95 100 0% 
Sealy Case 2,896.80 0 00 2,896.80 100.0% 
Professional Services - Other 5,100.00 155.00 4,945 00 3,190 3% 

Total Professional Services 19,747 16 155 00 19,592 16 12.640.1% 

Reconciliation Discrepancies 0.00 24 60 -24.60 -100.0% 
Refund 0 00 248.30 -248.30 -100.0% 
Rental 

Chlorine Cyclincler 432.00 228 00 204.00 89.5% 
Civic Center 225.00 62 50 162 50 260.0% 
Office Rental 2,800.00 2,800 00 0.00 0.0% 

Total Rental 3,457.00 3,090 50 366.50 11.9% 

Repairs 5,527.58 645 00 4,882.58 757.0% 
Returned Check 165.15 575.28 -410.13 -71.3% 
State Water Fees 1,815.89 1,737.44 78.45 4 5% 
Supplies 

Chlorine 0.00 207.00 -207 00 -100.0% 
Parts 5,988.46 9,328.84 -3,340.38 -35.8% 
Supplies - Other 642.92 235.00 407 92 . 	. 173 6% _... . 

Total Supplies 6.631.38 9,770.84 -3,139.46 -32.1% 

Taxes 
Unemployment 54.00 0 00 54.00 100 0% 

Total Taxes 54 00 0.00 54.00 100 0% 

Truck & Equipment Allowance 0.00 6,000.00 -6,000.00 -100.0% 
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EXHIBIT RW-29 
8:08 AM 
	

North San Saba Water Supply Corp. 

08105116 
	 Profit & Loss Prey Year Comparison 

Accrual Basis 
	 January through July 2016 

Jan - Jul 16 Jan -Jul 16 $ Change % Change 

Utilites 
Electricity 10,756.98 11,517.01 -760.03 -6.6% 
Telephone 1,102.04 1,126.40 -24.36  

Water 44,178.21 39,909 56 4,268.65 10 7% 

Total Utilites 56 037.23 52,552.97 3,484,26 6 6% 

Water Analyzer 0 00 481 24 -481.24 -100.0% 
Water Line Extension 4,820.00 8,107 00 -3,287 00 -40.6% 
Water Testing 1,407.28 1,931.18 -523.90 _ -27.1% 

Total Expense 198,875.58 431 026 93 -232,151.35 -53.9% 

Net income 36,915.88 12,778.11 23,137.77 181.1% 
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EXHIBIT RW-29 
8:09 AM 	 North San Saba Water Supply Corp. 
08/05/16 
	 Balance Sheet 

Accrual Basis 
	 As of July 31, 2016 

Jul 31, 16 

ASSETS 
Current Assets 

Checking/Savings 
Arrowhead Bank 
	

51.507.35 

Total Checking/Savings 	 51,507 35 

Accounts Receivable 
Accounts Receivable TWDB 	 222,881 04 

Total Accounts Receivable 	 222,881 04 

Other Current Assets 
Reserve 310 
Reserve 335 
Reserve Savings 

Total Other Current Assets 

Total Current Assets 

38,235.69 
10,546 35 
39,565.95 

88,347.99 _ 

362,736.38 

Fixed Assets 
Buildings 	 1,021.00 
Equipment 	 31,052.15 
Land 	 6,637 00 
Office equipment 	 36,809,00 
Pipeline system 	 3,751,373.37 
Stand piprs 	 427,319.00 
Wells and pumps 	 548,605.32 
x-Acccumulatecl depreciation 	 -1,214,353.57 

Total Fixed Assets 	 3,588,463.27 

TOTAL ASSETS 	 3,951,199.66 

LIABILITIES & EQUITY 
Liabilities 

Current Liabilities 
Accounts Payable 

Accounts Payable 

Total Accounts Payable 

Other Current Liabilities 
Payroll Liabilities 
TCED Payable 
TWDB Project Payable 

Total Other Current Liabilities 

Total Current Liabilities 

Long Term Liabilities 
FMHA LOAN 
Nelson Lewis Loan 
Texas Water Development Board 
TWDB ff2 335k 

Total Long Term Liabilities 

Total Liabilities 

Equity 
Temp. Restricted Net Assets 
Unrestricted Net Assets 
Net Income 

Total Equity 

TOTAL LIABILITIES & EQUITY 

17,175 60 

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 

1 222,699.46 

80,425.94 
2,612,158.37 

35,915.88 

2,728,500.19 

3,961,199.65 

Page 1 



Austin 
EAVATER 

EXHIBIT RW-30 

2015-2016 

VVater & Wastewater Rates 

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

5/8* 

Vret.AIM 
ustomer 

$4.83 $1.79 

ire„Protection 
har 
at. 
$0.48 

TOTAL 

$7.10 
3/4 $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 1/2  $4.83 $14.15 $6.02 $25.00 
2 $4.83 $19.97 $16.20 $41.00 
3 $4.83 $39.79 $23.38 $68.00 
4 $4.83 $74.14 $60.03 $139.00 
6 $4.83 $151.78 $126.39 8283.00 
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 
total billed water consumption for the billing 
period. 

Ga lone& 	' eFxec1Charge  
..relV,4t1 	

, 

0 -  2,000 Gallons $1.20 

2,001 - 6,000 Gallons $3.45 
6,001 - 11,000 Gallons $8.75 
11,001 - 20,000 Gallons $27.35 

20,001 - over Gallons $27.35 

Five-Tier Volume Charge - Rate is charged per 
1,000 gallons of total billed water consumption for the 
billing period. Customers must meet qualifications for 
Communit Assistance Pro ram (CAP rates. 

0 - 2,000 Gallons $3.16 $2.47 

2,001 - 6,000 Gallons $4.84 $3.89 
6,001 -  11,000 Gallons $7.88 $5.76 
11,001 - 20,000 Gallons $11.90 $9.90 
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 VVastewater Custorners -  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. 

0 - 2,000 Gallons 	$4.90 
2,001 - or more Gallons 	$9.94. 

Rates are effective: Nov. 1, 2015 AustinWaterorg 



EXHIBIT RW-31 
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Roge hatley 

STATE OF TEXAS 

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. 

SUBSCRIBED AND SWORN TO BEFORE ME by the said Roger Whatley this 7th  day 
of October, 2016. 

CHERIE RINGO 
::,•r:,,A„;:1--.-zNotary Public, State of Texas 

Comm. Expires 09-29-2018 

Notar ID 1136759-4 

   

.11.41Wu  
Notary Public, State ofTexas 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53

