
NEW BRAUNFELS • San Marcos 
-SuRFACE 

WATER . 
DEVELOPMENT. 

A JOINT VENTURE INVESTMENT 
FOR OUR FUTURE San 

EDWARDS AQUIFER 

EDWARDS UNDERGROUND 
WATER DISTRICT 

Marcos 



r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 
r 

T A B L E 

LETTER UF TRANS'-llTTAL 

PAST ANU FUTURE WATER OEt•lANOS 

NEW ~RAUNFELS WATER RIGHTS 

0 F C U II T E N T ~ 

LOCATION OF SURFACE WATER TREATI-1ENT FACILITIES 

WATER TREATMENT PROCESS 

UI STRIBUTION SYSTEN OPERATION PLAN 

LEGAL REQUIRENENTS 

PROJECT COST ESTIMATES 

APPENDIX 

HUNTER ASSOCIATES t-'IARCH, 1~87 SUPPLEl•1ENTAL REPORT 

HUNTER ASSOCIATES JULY, 1985 PRELII~INARY REPORT 

Page l~o. 

1 

4 

7 

21 

29 

35 

36 



r 
~ 
t 

r 

r 
r 
r 

r 
r 

r 

r 
r 
r 
r . 

r 

I.:' ~M~~:!~~~~~~~3~l~~~~~~ '~,::. 
1106 C~AV"O" ~ANE SUITE 4l0E .O.t.;STI ... TEXAS 78723·1033 512 454·87'6 

June l:S , 1~~8 

Board of Trustees 
New Brauntels Utilities 
P.o. Box 315289 
New ~raunfeis, TX 7til31-~'b9 

Dear Sirs: 

Three years ago you ocyan in earnest to investigate the 
surface water supply, as an alternate to ~rouno water 
Aqu iter. 

RICI~AR::l G. FAGIN. P.E. 
J. TRAVIS ROBERTS, JR., P.E. 

PAULS. BOEDEKER, P. E. 
SAM C. MCKENZIE, JR., P.E. 

DAVID J. PREWETI. P.E. 
CHARLES W. SCHElER. P.E. 

RICi.iAR::lK. ST. JOHN, I' E. 
ROlEt; 0. SNOWDEN. P E. 

01\'JI::l G. PULLIAM. P.E. 

oevelopment of d 

from the Edwards 

A ;:>reliminary engineering report was submittea for your revie\'1 dated July, 
1985, c~npariny the relative merits of JOining the G~RA and others in the 
d£:velop1ilent of a water treatment plant on LaKe Ounlap. After comparing costs 
and other factors, it was determined that the New Braunfels Utilities should 
consider developing a treabnent plant themselves. 

In ~1arch, 1987 a supplemental engineering report was submitted to indicate 
neeas ana costs of various size t,;nits from a plant delivering 6 NGLJ, 8 f4GO, 
liJ lt!GiJ and 12 ~tGU. 

Over the past year, the New Braunfels Utilities has receivea support of many 
service organizations to contin~ with the uevelopment of the plant. 

We are pleasea to submit this report which deals with the details and 
specific actions taken to date for the completion of this alternate water 
supply to assist in preserving the Edwards Aquifer and giving the City of New 
Braunfels a means of survival sh~uld the AGuifer run dry or becane polluted. 

Yours very truly, 

HUNTER ASSvCIATES, INC. 
Consulting Engineers 

.1-. t.m ~~ 
sam c. McKenzi;, S:r.-!Q~~-
senior Vice President 

SCi~/tc 

Davio J. rewett, 
Vice flresiaent 
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PA~ T AhiJ FUTURE WATER OE.t•iAMJS 

Historically, total water uemanus w1thin the Uew Uraunfels 

Utilities service area hav~ increased at an dVera~e rate of J-4t per year, 

wi tl1 significant variations aue to season a 1 preci pi tati on and temperature 

variations. Ouriny the perioa of January, 19b4 through Decemoer, l!:ic>7, the 

total number of water custo111ers served by the Nl:iU increased from Y,lOO to 

10,366, for an average annual increase of 3.4~%. Taole 1, which follows 

herein, shows the projectea \'later demancis for New Braunfels, froaa 19b7 

through 2020, based on a proJected average annual increase of 3.5% per year. 

Figure 1, wnich also follows herein, shows a graphical representation of the 

historical and proJected \'later demands for the following conaitions: 

A. Jvlinimum monthly average aemand 

B. Annual average aa ily demana 

c. ~laximum monthly average oemana 

o. Peak daily demand 

13asea on the historical ana proJectea water aemanas for Wew 

Braunfels, we have reco1m1enaed that a 6 MGD plant shou·la be consiaereo as the 

least capacity required to previae for base-load aemana for lY90, which would 

be the earliest that a new facility could be placeu in service. However, in 

order to meet a. reasonable future projection of 5-7 years beyond the 

completion of plant facilities, a plant capacity of ti MGU woula most closely 

1natcn the projectea base demana. Therefore, ooth alternatives will be 

considered, though the NBU has agreed that the 8 MGD alternative appears to 

be most advantayeous. 

1 
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Year 

1~67 

1990 

1~95 

20(J0 

2(J(Jb 

2010 

20lb 

2020 

TA!jlt. 1 

NEW BRAUNFELS, TEXA~ 

PROJECTEIJ WATER UENANDS 

ll~ti7 - 2U'O) 

Total Annual Avg. ~,onthly 
Water Demand Water Uemand 

lMG) (t-'IGD) 

2,438 6.6~ 

2,703 7.41 

3,210 ~.~0 

3,lH3 10.45 

4,529 1~.41 

5,~79 14.73 

6,3B~ 17.50 

7,5~"/ 2u.&o 

2 

rlin. t4onthly 
Water Demand 

5.35 

5.93 

7.U5 

8.37 

9.94 

11.~0 

14.02 

lb. 
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New Braunfel.J \Jattr rlHl!JtS -· ·- -· --" 

The follow1ng cable 1nd1cates water rlghts neid oy the New Braunfels 

Ut1lit1es and the Clty of New Braunfels on th~ Comal River. Cert1f1ed Filing 

No. 135 in tne amount of 5658 acre teet per year (a.f./yr.) equals tne 

average of 5.04 million gallons per day. It 1s desired that these rights be 

transferred to the Guadalupe River to be Wlthurdwn at the s1te of the water 

plant for use in the NBU system. Tnese r1ghts would be ava1lable as long as 

the Comal River 1s d1scharg1ng this amount in the Guadalupe. Should the 

Comal River cease to flow, there would be no r1ghts for the NBU from the 

Guadalupe. 

Should this severe drought occur, the only source of supply for the water 

treatment plant would be from storagt in Canyon Lake. Therefore, 

consideration should be given for the base loaded plant to rely entirely on 

Lake Canyon water and purchased from the G.B.R.A. 

The Certified Fil1ng 411 held by the City of New Braunfels, in the amount of 

1,289 a.f./yr., equals l.l5 M.G.D. and would continue to be held by the City 

of New Braunfels for 1rr1gation of the Muni:ipal Golf Course. 

4 
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7-24-85 

(Preliminary) 
Major Guadalupe-Blanco River Basin 

Water Rights 

(Use of 5,000 acre feet or more per annum) 

Listed by Priority Date 
NOTE: Information shown is not based on results of adjudication {.roceedings 

except for New Braunfels Utilities and City of New Braun els 

Water Right County River Order Appropriator Stream Purpose Amount Authorized Priority 
No. No. ~a.f./lr.) Date 

A21 Guadalupe 642500 G-B R A TPl Guad. Hydro. 941,161 4/01/14 

A21 Guadalupe 623500 G:---.B R. A TP3 Guad. Hydro. 941,161 4/01/14 

A21 Guadalupe 610000 G-B R A TP4 Guad. Hydro. 941,161 4/01/14 

A21 Guadalupe 582500 G-B R. A TP5 Cuad. Hydro. 941,161 4/01/14 

*( CF135 Comal 702500 New Braunfels Comal Ind. 141,438(5658) 6/01/14 
( - Utilities 

( Hydro. 124,870 6/01/14 
( 
( Irr. 200 6/01/14 

tn 
CF571 A Gonzales 320000 City of Gonzales Cuad. Hydro. 796,363 6/16/14 

CF802 B Guadalupe 600500 Sefuin Municipal Guad. Hydro. 300,448 6/24/14 
Ut Uties 

CF803 B Guadalupe 597500 Seguin Municipal 
Utilities 

Cuad. Mun.-Dom. 7,000 6/24/14 

* CF411 Comal 715000 City of New Comal Mun.-Dom. 1,289 6/27/14 
Braunfels 

* CF294 Comal 700000 City of New 
Braunfels 

Comal Rec. -0- 6/29/14 



...... ·-·- --··--·· -----···-------------

Water Right County River Order Appropriator Stream 
No. No. 

*( CF326 A Comal 685000 West Point Guad. 
( Pepperell, Inc. 
(and et al. and 

*( A2050 A Comal 685000 New Braunfels Guad. 
Utilities 

CF324 Comal 687500 Camp Warnecke, Comal 
Inc. 

Al163 Gonzales 520000 G-B R A (H-5) Guad. 

Al163 Gonzales 537500 G-B R A (H-4) Guad. 

A1163 Gonzales 537900 G-B R A (H-3) Guad. 

All63 Guadalupe 538200 G-B R A (H-2) Guad.· 

A1163 Guadalupe 548500 G-8 R A (H-1) Guad. 

Al469 Calhoun 100000 Union Carbide, Guad. 
et al. 

A1469 G Calhoun 007500 Union Carbide, Guad. 
et al. 

Al578 B Victoria 150000 E I DuPont Guad. 
De Nemours 

Al713 Calhoun 070530 West Side Calhoun Guad. 
N D 

Al723 Victoria 170000 Central Power & Guad. 
Light Co. 

Al736 E Calhoun 115000 Union Carbide, Guad. 
et al. 

-2-

Purpose 

Ind. 

Ind. 

Hydro. 

Hydro. 

Hydro. 

Hydro. 

Hydro. 

Hydro. 

Irr. 

Irr. 

Ind. 

Irr. 

Ind. 

Ind. 

__ ...__._, __ '•· --,• ·P....-i•..-·~ ""•••• ·-·~• •. ~·~ ... ~ ..... ._.._... , 

Amount Authorized Priority 
~a.f./xr.) Date 

3,388(339) 6/29/14 

5 6/29/14 

144,794 6/30/14 

941,200 9/10/28 

941,200 9/10/28 

941,200 9/10/28 

941,200 9/10/28 

941,200 9/10/28 

42,615 5/14/45 

8,632 1/26/48 

198,000 10/05/48 

9,944 6/21/51 

209,189 8/15/51 

12,600 1/7/52 
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LULATIUN OF SuRFACE wATER TI{£ATi;i£NT t=ACILITIES 

Previous reports inoicatea several possible locations, along the 

Guadalupe kiver, tor the construction of the water plant. A 1110re in-depth 

investigation of specific sites was requireo, so the New ~raunfels Utilities 

engaged a real estate firm to study seven ( 7) tracts of 1 and. A map follows 

showing the location of those seven tracts. The resulting report uy this 

tinn gave the following infonnation on each site: 

A. Acreage 

B. Zan i ng 

c. Relationsnip to the area flood plain 

D. Access to 

1. Guaaalupe River 

2. Cities' water, se\'1er and electrical systems 

E. Availability 

F. Cost 

After analyzing all the sites, it was agreed that site two (2) 

woula best meet the criteria estaolished in the preliminary report of July, 

l~cs~, page 7. 

The followiny information was presentea by the real estate report 

on the preferred site No. 2: 

A. ll.3ij acres ot land located at 3b8 East Austin Street. 

B. Zoning is Rl-Duplex. 

c. The flood plain is Zone B, a part of which is within the 5UU 

year flooa plain. 

o. Access to: 

7 
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1. Tne Guaod 1 upe River is only 1, !:>UU feet from the site, 

following the route of a local creek, referred to as Gennan Creek. 

!. Utilities: 

a) A six inch {6 11
) sewer line flO\'IS along the 

northeasterly property line to a sewaye lift station at 

the northerly property corner. The force main parallels 

the northwesterly property line to Austin Street. 

b) Six inch {6 11
) water lines are located in Austin 

Street to the West ana Aloert Street to the East. Only 

six hundred feet {6uo•) away in East Torry Street there 

is a maJor water transmission line, eighteen inches 

{1~ 11 ) in diameter, that carries water across the 

Guadalupe River to the service areas on the 

northeasterly side of the City of New Braunfels. This 

is the largest of several maJor water lines crossing the 

River. 

3. Electric service is available with three phase service 

in Austin Street. 

c. The property was available for sale, with a listed price of 

$400,000. 

Ttte fo 11 owi n~ maps ot Tract 2 fo i 1 ows: 

1. Local neighborhood area map with 500 year flood plain in 

Zone B. 

2. Boundary map ot the 12.38 tract. 

3. Water line map of the area. 

4. Sewer 1 ine map of the area. 

9 
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In order to determine a 1narket value ot the property, the New 

Braunfels Utilities engageo a Real Estate Appraisal Consultant to evaluate 

the desired property. The entire track consists of 12.374 acres. However, 

.4325 acres is locatea on a high oluff, with a s111all residential home 

aci.]acent to Austin Street, which woulo be unusable for the water plant. 

Therefore, the remaining property would be 11.941!> acres to t>e evaluatea. A 

copy of the transmittal letter to the r~ew braunfels l.Jtilities follows, 

inaicatin~ that the market value of the subJect property to be $238,830.00. 

The Owner of the property has signed an earnest money contract 

with the Ne'N Uraunrels Utilities in the a.nount of ~2!>(j,C53u, S2u,OOO yreater 

than the appraised value. A copy of tne earnest money contract follows: 

The site is now being investigated for geological, archeological 

ana historical considerations. 

14 
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CURTIS W. BREMER. S.R.A., R.M., C.R.A • 
RONNY W. JOHNSON 

40&1 N. SEGUIN ST. 

NEW BRAUNFELS, TEXAS 78130 

512 825-7522 

Mr. Roger Biggers 
New Braunfels Utilities 
P.O. Box 289 
New Braunfels, Texas 78130 

March 30, 1988 

Re: 11.9415 Acres 
City of New Braunfels 

Dear Mr. ~iggers: 

In accordance with your request, we have personally made 
a complete inspection of the above referenced property for 
the purpose of estimating its market value. Market value may 
be defined to mean: "the most probable ~Ll~~ in t~rms of 
money which a property should bring in competitive and open 
market under all conditions requisite to a fair sale, the 
buyer and seller, each acting prudently, knowledgeably, and 
assuming the price is not affected by undue stimulus." 

The subject property is legally described as being 
11.9415 acres of land out of the J.M. Veramendi Two League 
Survey No. 1, Comal County, Texas. It is further described 
by an attached acquisition deed. 

Based upon a study of comparable sales and other 
pertinent factors, which are attached in the appraisal report 
that follows, it is the appraisers' opinion that the 
estimated market value of the subject property as of March 
14, 1988 was: · 

TWO HUNDRED THIRTY EIGHT THOUSAND EIGHT HUNDRED THIRTY DOLLARS 
(238,830.00) • 

Your attention is invited to review the attached 
appraisal report which is an integral part of this letter. 

It should be clearly understood that this letter and 
attached appraisal report constitute only a statement of the 
final value estimate, but that this value has been based upon 
a written appraisal report. This report, although in rough 
form, has been prepared and retained in our files, and is 
available to you for review should you desire. Should you 

15 
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require a more detailed narrative report, the same is 
available to you upon request. The report in our files is 
incorporated herein by reference and is an integral part of 
the report. 

We trust that the previous information will serve your 
purpose at this time. Should you need any additional 
detailed information or assistance, please contact us • 

... Respecttully submitted, 

C.~t~ iPAd'-J;tPU 
Curtis w. Bremer, S.R.A.,R.M. 

~~" 
RoC9d ~ Johnson 

CWB;RWJ/fk 

.' 

16 
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EAR~EST ~tO:'\E\' CO:"'TRACT -CO~l~iERCIAL t::"l~tPRO\'ED PROPERTI' 

7 HiS C0'-=7R:~c:" FQ;;.~.I H:.; ::::~. :'~EPARH' !'OR L'SE iW ~-lE\~!':ER:: CF ":'HE t~<_?_:.;~o:-; B\'"'~0:::! R~ . .i.LTOR:S: IW}-r:.~E(~~~ 
COL"S'EL :..:--; A7iCi\:-.:E.Y .:..7 :.. .. •.\\' :.:c:.ss=:D !S 7EX ... ~ AS;) :. :i'F.:'\'E[' FOR L~t IS .... TF. :..:-.:,A\.. • lOS I!'.\ vL\ 1:'-G T:-:t: ~-.:..~:: 
OF CO~e,IERCIAL t:SI~!PRC\ W ;>:;..:_::::r:1· THIS R'~R~t H .... S '~ 3EE'-= DRAfTEC FOR . .i. 5rE:CIFIC TR. ... SSACTIO!'l. THEREii..)F.E. 
THE PARTIES ARE ADVISED TO CO:-o:St.:LT THEIR ATI'OR:-o:EYS BEFORE SIG:'Ia:'IIG. 

1. PARTIES HCN~ D. SPM"DAU 1 'l'R1JS'l'EE ISdlcr) 
31l:Ces w sdl . .nJ .:ol'"• ... to ~.Y BAAl.r.~ IJI'ILITIES 
(Su\er) anJ Blncr J.::.:c> t•• ~ ... ::.•m ~cilcr th~ 1<•11 .... an~ rr~>;-cn\ !vr :he , •. n •• Jc::Jtlon •nJ upon anJ suhcc! :o th~ :crm>. rr<WISI<'n\. anJ 
conJmnns heremdi:er >ct rcr:~. 

2. PROPERTI': .... rr::a'r oi land III:Wd Ill CDMAL c~um~. Tc•as. to~ether 
wuh all imp!U\..,mcnrs .anJ rtxrum. ;-m·•lc~:c>. •nJ arrunen .. nc•'> rcrumm.: thereto hcrema.ner collcetl\·clv calleJ "Pn·~m·;· Je.cr•rcd as ioll01<os 
and/or as SCI "UI ''" Exiui-n ........ m:.ch.oJ hereto.> ~nJ lnC<>rr<•r.Jtd n~r.:•n: ApproXJ.mately 12.37 4 acre tract as 

designated by survey attac.~ less approx:iJnately .4 acres mre or less. SEE ATr1ICHED 
5t.1RVE'L. Purc.'1ase to exclu:!e property that is included in the yellON !Ughl..ighted area 
known as 388 E. Austin St. 1 a residence and a?Proximately .4 acres rrcre or less. 

The meres anJ bounch Je>er•puun JctcrrmneJ ~ rhe ,un~ ui rhe i':urcnv heremairer prov•>io:J ior ,..,JI replace Exh1b•r "A" anached herero 
m the event 11 ,houiJ J1tter tmm rhc .. nachcJ clF.hlblf . 

3. COSTRACT S...._LES PRICE: 
A. C:.sh pa,-ai:ole ar dO>•n.: . . . . . . • . . . . . . . . . . . . . ... . S 25R,B30,00 
B. Sums oi all nores Jn.r•!-d 1:1 r~~JI!r:~rh 4 1-eluw ..... . 

s _____ _ 
C. Sales Price (Sum oi A anJ Bl ....................... . ~ 258,830 00 
D. Ch.:ck apphcable b.»: inr Jcrerm•nauun ui So~ln PriCe: 

:J (I) The sales rncc ~hall nur foe r~J upon the numkoer oJi actn/><juare ieer c••mrn11n1: rhe Pruperrv as dcrermmed b)· rhe survcv. 

C! (2) If the sun'C\· oi rhe Pmrcn.,. requ1reJ bv P.lral!raph 19 rerlecu rhar the numrer oi tural ( ) acres ( ) squ~re feer comprmng the 
Property i$ more or los rho~n ( I ror~l :.crcs ur ( ) total ~uare feet ("Total Ami, rhe Sales Pnce 
and the cash ra\-able ar .:lo.m~: shall 1-e 1ncre::~scJ or ..Nuced ~· the product c•i S muluphed by rhe amount of 
mcrea>o: or Jccre:»c ui rhe r .. ral area. 

0 (3) If rhc sun-cy oi the Prurcnv requ1red hv Para~~T.~ph 19 ret1ecu thar the number of net ( ) acre~ ( ) tquare feet comprismg rhe 
Property li more or Ins than ( ) net acre~ ur ( ) net square feer (~Net Area"), the Sales P11cc: and rhe 
C:J)R pa~-ablc ar dcr .. n~: >hall ~ Increased ur reJuc.:J ~· rhc pn..Jucr oi S muluphcd by rhe amount of incre.ue 
or decrease oi rile ncr area. 

4. FINANCING: 
0 A. SUBJECT 10: BU\Yr rakes suh)ecr 10. and doe 110( assume payment of. the unpaid balance oi rhar ptOmiSIOIY nore 10 __ 

--------------------------------------------------- dated • and does not assume thote ol-h~nom •mposcd l'l' rhe ~ of Trutr recorded 1n th~ county where rhc: Pmpem u 111uared. BU'rft shall 
pay the msrallmenr paym.:nr Jue afrer the dare of dManiZ. The pr1ncipal balance 31 dMmR will be S • allowrng 
for an :~cred S \"anance. The calh pao.-a~le ar clostnll shall be ad)wrc:d ior rhe amount of tuch vanance. Shuuld 
chu not be acccpraolc: to rhc nore holder, or il the vanance excee.h rhe :~mount above. or should the rc:rms of rhc: nore or deed of 
rrun or anremr rare be mod•f1ed, or should Buvtr be ~u•red ro pay a tr.~n.fer ice in ucns of S this Conrracr 
may he rermmared ~~ Bu\t'r's up11on and rhe Earnest Money ohall be refunded to Bu~-er. 

Cl B. ASSU]'Ifi'TlON: Bu~r shall a~ume rhe unpaid l-alance of rhar promi$SOry nure payable ro ------------
-------------- JateJ , and rhose ohhpnons•mJ'O'C<i hy rht' Oct'd nfTrusr recorded •n ~lume 
-----· P:u:t' ------ of rhe Deed nf Trusr Records in the county where rhe Prnrcnv is tltUatc:d. Bu)·er shall p;y· ihe inmllmt>nt 
pa\·ment Jue :Jirer the dare of cl<111nR. The :154\lmtd rnne~ral L-a lance: at clos•ng will be 5 , allowin.: for an a"reed 
5 \"ananct'. The cash rmble at ciMtnll shall 1-e adJusted for rhe amount ui such vanance. Buvcr shall apply for 
;wumpnon arrn'l\-al warhm ------~" from the ciicctl\'t: dare hcreo( and shall make every IHJONbl~ cffon to abram the ~arne. If the 
vananc~ exceeds rhe above amounr, or rhe exiSIInR anrcmr 13te IS mcreascJ abol.-e "&, or Su)-er is required ro pay an 
;wum!'(ion icc .n excess oi S . or assumpt~o>n appmval cannot be obra.nc:d "''rh•n dan from rhe effecuvr 
date he~nt, thiS Contract may be terminated 011 Bu)-er's optiOn and the.Eamot Money shall be reiundcd to Buyn. 

::! C. THIRD PARTY FINA!'o:CI!'o:G: Th1s Contract is subject 10 approv2l ol a loan for B~n-er by a third party In rhc amounr of 
5 · P~Mi-le '" --- inuallmenu fot 110( leu rhan yean ,..nh the Interest rare noc ro exceed ____ % 
per annum, and wuh each rnnc•ral and inrt'rest 1mrallmenr nor ro exceedS • C Including inrcmr CJ plus tnrrrnr. 
Bu)'t:t shall arrlv ior the loan wuh1n ------ day, from rh~ effectiVe Jatc hereof and shall make c-vcrv rnsonable effort ro obtain 
approv2l. If the l~n hat nnt 1-et'n approved within · Jan from the t'ffective dare ht'reof. this Conrracr shallttrmmart and 
rhe Eamcsr Muncv ohall be reiunJcd to Bu\'Ct. 

C D. SELLER FINA!I:CISG: Su\Tf thdll nccure a~'~'""~ nore to Seller'" tht' pnn"r:-1 wm oi S , beann" ___ . __ % 

anteresr per annum. 4nJ ra\·41-1~: (Check I. 2., 3 inJior ~ beluw) 
0 Ill In iull dn rhc ------ dav of , 19 _____ , wuh accrucJ mrcresr bemll Jue ~nJ pavahlt' -------

S 121 In = monthh = 4nnu41:.; uthcr: ------------ msr~llmcnr' u( S , C 1ndud10111nttrnt Cl plus •ntcr"r 
~ach. N11•nn•n11•m tht' ------.by,,; , 19 _____ • ~nJ cunr•nu•nR reau14rlv rlwft'allt'r unul 
rhc ------ J.J\ ,4 , N ___ wlwn rlw enure~~ of pnnc•pal and •ntrrnr rlwn ft'ma•n•n~t 
unra•J .• hall lot: tlwn Jut dnJ ra\~1-le . 
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= (4l Th~ s,.f~ ~h .. l! ;r•·•dt !,~r ~,. ;'\.'~Jnll ~"'r COI"f"hr:lfC' IIJt'-Jl:r. In ~hf' ~\'t"n! nf t .:e!lu&t. ;t ~t.·tn.: unUt"f'fi ... ~ f:"\J!' 'n(' ho:J~:- d 

rhc ~vt~ m.a\o : .. ~'·• .~n.\ ~ •. :~~~ :.:cunt\ trtJ\'tJeJ t"\ th<" i'•·t"..! t 7ru\f .jn.J :~!Ju·.('J ,_~n.J'''' lu:·n '" ent• ~~~· 'th: ;-o.t\:ncnt, r •ra: 

on,lei-o~nr\\ 
Am 5c:ller hn.mcrJ norr m•• 1:-c r~r··.i In .. hoir '" rn j'drt aran~ :orne "'"hour j'ell.llt\ Am t:re, .. •mrrll\ .IIC 10 De Jrrior~ ..... ard ,, .. ra•:nr:'l' 
oi tne on>!allmrnn "' proncopao iJ,r m .. tt.r'n~. i> .. r mtrre\1 •hallomme..io~r.t, cc.a•r "''~'n ilmllunt ~:· run";.&l preraoJ. The i•cn .tcur.n.: ~·•me~· 
oi such nore wull-e tnreroor ro an• Iocr. ..,cunni( anv loan n•umc..i. ra~cn >ut;cct :o or ~;.-en •n ~unncc:'"" .,..,,h rhorJ rJn• :1ndncor.i!. t:'" ~ 
nore nrrcon rrovo.irJ ,h.aii i:-< •c•~rcj :-, ·.enJor'• •nJ DceJ or ir~" lorm .A. \en;:,,r, Le~ JnJ ['et'J ·" Trusr ro •ccure ·'"' a\lumrr 
Su;-er's prnonn•ncr olrakcn >ul"rccr :o -iull re IC\IUIIeJ. whoch l•rn \hil.l 1-c aurum;m,ail• :-e!ca>cd en cxccu:.·m and Jc;,., .. ,.... .'1 J :. ·• 

hy noreholder. In CJie of j,;:-ute u !0 the rorm oi rhc O..cJ. s •. r.r.l. "' o~('J oi 7rusm). iorm> p~pa~ ~:-~ rhc State Bar .)1 Te•a• 'hall ~ .. 
used. Each nore hereon rrovodt'd >hall cnntaon prm·mon ior acceler:111on oi m:lturny on the e'\'t:'ll of deiaulr ar.J for rhc pa,mcnt ot rcawnable 
arrornteY's icc> of the nllre '' pla~cJ 111 rhc hanJs of an .momry ior 'ollrc11on. 

S. E.A.R:--:Esr MO~EY, S 2 ,500. 00 as hemNnh rendered and os ro bt' Jepomed as Earnest Monr,· wnh I.and-Tex Title 
------------------as E.icruw A"enr. and placrJ on an onteresr i:-r.urn;: ac.ounr, upon cxecurron ci the Cvntncr 

Noverrt:er 28 88 
6. CLOSISG: The dcnonJi: olrhe >ale (the "Clcnmg Dari1shall be on '" bcio~ ------------· 19 __ , or ...-orhon seven 

(i) days after obJeCIIons ro mlr ha,·e bffn cured, whrchC\-er dare IS larer. 

:\. At the clcn1ng, Sellrr shall .!clo>-er !O Bu~-er. ar Seller's sole co.r and expense, the followong' 

(I) A Jul~ executed and acknowlcd~ General Wamnrv O.,cJ con•·e'\'ong good and mdcieasoble mle on iee somple to ail of rhe Propem. 
free and clear oi anr and allloens. mcumbranca, condmons. easrmenu. »scumenu. ~1'\-auons and resrncuons. except as permrrted 
he~on and/or a!)pi'O\-ed tv Bu•rr m '"Toung; 

12) An Owner's Pohcr oi T1rle lruur:mce lthc '"T1rle Pohcr"l 1uued bv I.and-Tex '!'itle Co. 
_____ on the full amount oi rhr Sala Pnce. dared» oi clcnon~;. onsuring Bu•-ers fee Simple mlc to the Pro~m: robe good 
and indefeasoble subJeCt only ro rhose mle exceptions prnnoned he~m. or » may be approved by Buyer in wming. and the standard 
pronred excepr1ons conra1ned in rhe usual fonn of the T1rle Polor;y, provoded, however: 

(a) the exceprron as ro a~a and boundarirs :S: shall nor be dclrred 0 shall be deleted except for "any shorraga in a~a" and 1f 

.JelereJ. such drletoon shall ~e an cxprnse llf ----------------
(b) rhe exce;mon as to rcmoctl\'e covenants shall be endoBCCI ~sone oi Record"; 
(c) rhe eJtCc!)IIOn as to ta~tes shall be lomored to taxes for the current year and subsequent yean. and subsequenr »SeSsmenu ior 

pnor 1-ean due to chan~es on land U$3ge or ownenh1p; 

(3) Furn~th evidence of IU capacory and audwrory for the clostnJ! of thl$ transacroon: 

(4) Execute all other necemry documents ro clcnc this rtaruacrion. 

B. At the clcnme. Bu1-er shall perfonn the followrng: 

(l) Pay the cash port1on of the Sala Pnce; 

(2) Execute the nomsl and decdu) of trust ptOYtded for hereon; 

(3) Fumssh evidence o( 1u capac1tv and aurhoriry for the closina of this mnsacnon: 

(4) Fumith to Seller and/or Thild Put., Lender. ar Bu¥Cr's expense. a mortca£ee's polir;y il5ucd by rule company for the decd(s) of trust ' 

(5) Execute all other necessary documents to clcnc this rtansacnon. 

\; 

7. FEASIBILITY STUDY: Bu~..,r :Xts = 1$ nor 1:12nred the n~:ht ro conduct an en111neenn11. md/or market and econ1m1c feas1b11irv study iFeasobolirv 
Srudv1 of the Pro~ny. In the event Su)'Cr os granted such naht. Buyer shall have 6~ KJccirom the effecnve dare hereof to ~riorm 
such study, and In this rrpld. B111-er or hu desognared illlCnts may enrer upon the Propenv ior putpOICS oi such analysis, o:o~ drillinjl. or other 
rats and inspections wh1ch may be deemed necessary by Bu1-er. If Buyer derermones, in his sole Judgment, that the Pro~ny is not suitable 
for any ~uon for Buyer's intended uac or purpose, then Buyer may. on wmren noc1ce ro Seller on or befo~ 6m:l:i_ ~from rhe effectiVe 
dare hereof. rerm1nare rhos a11~cmenr. and or shail be null ami vood for all purposes and rhr Earnar Money shall be ~turned ro Buyer. If the 
wnrren notice is noc 1ivrn ro Seller worhin such prnoJ, this cond1110n and any and all objecnons w1rh res~cr ro the Feas1b11iry Study shall 
be deemed ro have been W3ived by Bu\-er ior all purposes. In rhc event rh1s Contract ~-~·. throueh no fault of Seller, Buyer shall 
resto~ the Property to in on~;onal condition, If chanllt'd due to rhe~Aelil bv Buyer, and shall provide Seller wnh 
a copy of rhe raulu oi any rests and onspecrions made bv Buyer, exclu..lon1 any market and economoc feasobiliry studon. 

8. BROKER'S FEE: JlCJ{ CHLRICR REALTY • INC. I iitrn~ 
Bro~rl 6 %)and---------------------------------------------------~~~~-----
Co-Bro~r.( - %) (collectively the "Brolcer1. as Bro~r. has ne110t1ated this sale and Seller ag~es ro pay Bro~r lnJIIIII Counry, Texas, 
on consummanon o( rhos sale or on Seller's Jeiaulr (unlas orhei'\VISC prov1ded he~on) a roral cash fee of-----------
of the coral Sala Price, which ~row A~tnr shall pay from rhe sales proc:ceds. 

9. POSSESSION: The poueuion of the Pmprny shall be delt\·ered ro Buver :at (unding. 

10. SPECIAL PROVISIONS: 
It is the agreenent of the parties that Buyer shall have the right, during the pemency 
of the contract, to conduct such tests and secure such approvals fl:all third parties as 
Buyer llBY deem necessaryto assure the suitability of the property to Buyer's intemed use. 
If Buyer detemi.nes rot to close this transactiat for 'Whatever reasoo, Buyer shall return 
the property to its original corm.tial. If Buyer does not close this tra.nsactial for rea . 
other than Sellers default UD:ier the terms hereof, the earnest rrcney described herein sr.a 
be paid to Seller. 

Seller shall have the right, at his sole descretion, to :renove, prior to closing, all 
barns, outbuildings and other structures fran the property. 

(Insert f:acrual srarrmenu anJ t.uilnHs Jcra1l• applocar.le to rh" ule.) 
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.;~,unlc•·-'· ~ ................... , ., 
rc-.cf\.JII\Ifh, •• r (,ln~a:a. 0\ tr..:~.::ni; •nt• ft·•rt.•f!\ ,,.; .:\rt"n'c:~ )tt;'ue • .rc:J fu ~.: r .. ,J t·\ at.'o\':' "n.J .. ·r ·•fttl'f rr·•\l .. l••fl\' f HH' '~··n·~·c 

1~. PROR.o\TI0!-:5· ln.>ur:lncr l.r Bu,'f'r\ C'ru~nl. ;rnf'lt"t "" Jn\ :t\\umf'd or 1ul-rrct ro Jf'bt. ~·m~nr<. cumnr !311~. JnJ ·"" "'"" >llJ r~M,mctiJnCr 
tCC\ ,n ... u i'-~ rt.,r;lteJ :d lh~ J .. t( ,,1 ~: ........ a:~.: :: JJ \d~tH\'m f.Ut'<t f,,r :he \.:,If In '4h11.h fht" l.l!(" l'o c!,'\(,1 Jf~ n•Jt .)V,lal,ti"!l" •·n ~~.•: t:J ·'1:\~ :'t~t. 
prurauon ut taJI:C) !th.ail be mdJt" on :nC' b.l\1\ vr t.}),.,;) oh\C'Ht:J In the rr~\'IUU) \CJt. '41tt) .. )UblCI.,fUi:Ul c..uh ··~·U)(f!\Cf\f I Jf )I H. h ;:'f01":ltt~.'n ~:.._. 
i-f' m .. Je bf'l',.<en .5~iler ,JnJ Bu>er. 11 r.<.:e»al"\', when .-ru .. l rax ir~ure' .ue .w.,l .. ble. li Bu\ef " a»11m:n.; pa,menr .. 1 .. : u""' 1ur:cu :., 
:Jn\' c••~tl02 luan ''" :he Prtlr(tt\. Jl: r~'cf"\r .!t.•pO)IU t.(lr fhe ra .. ment "' '·IXC''), an~ur .. n..:r: ·rrcm•um,. \Jr •)rncr d·un: ... , ·h .• ll h.· r::,r.~re~:cJ :.:: 
Bu,er b-,· Seiler anJ Bu\er .nJIJ ;-a' t.:> '5~:J.r :he Jmo .. nr of H;ch re~,...·e Jc;o~m 

13. TITIE .-'.PPROVAL: Seller \hall Jeh,er :o Bu\-er "'uhm rv.~ntv (!01 daH 1n1m rhe date oi tho~ Conu~ct a Commumenr ro: T;rle tn,.,r:~n•c 
(the "Commitment") and. at Buver's requ"r. lc..:oblc cor1cs oi all recorded omrnmurnu affecun~: rhe Property and rec11~J ~' ~•,or!lun> '" the 
Comm11menc. If Buver has an ol:-recuon :o Items JrselO\ed or. such Corrtmorment or survey. Bul'er ~hall ha•·e iourtrcn 114) d""' air.:r rccerN 
oi such onurumenu to make wrmcn ob)eC!UJIU to Seller. li Buver or a ;h~rd partv lc:n.ier maKe> su'h ,,b,ccuons or ri oi-)cCtlon' •re d"d"•eJ 
on rho: Commitment, su,..e<. or bv che osoucr oi the Totle Poil'\', Seiler •nail ha•·c thortv (30) Ja\1 irom cne dare such ul:-,ec:oorh .. rc J"d<»cJ 
to cure the same. and the ClO\onst Date shall ~ e:uenJeJ. 1i necosan. It the ui:)CCtl.:ln> are net >.l!ulleJ 1:-. :he c.x:enJed C:,,or,~ DJrc. :rm 
Conrr:1ct shalltermon.ate anJ the Eamnt ~l<'nC\' ~!Ur.Jcd w Bu,er, unle>> Bu\cr dccu ro '''al\-c: :he uruarul&f'd oi>Jectroru and compictc rne run:ha..c. 

14. DEFAI.ilT: If Bu\-c:r iaob to comph· hertv.·•rh. Seller ma\~ temunate thr~ Contract and n:cel\·e the Eam"t 
Monev u loquodated dama~"-.'X'~· Qii"IO(IQI:~IXICCIOC:D::IOGICIDCl20JOCXliiDC)QICCI:CCI!XDOCIXIOCKll:lb~!C£lbl~ctl!CCX2iJa~OCIQO( 
~~~ Serler laols to compiy herewith. Bu,-er mav h) :crmmatc tnl) Contract and tecer\'e the Eilmo:st !-lono:v. tnere~ 

releumg Seller irom thl$ Conn:act, In) eniorce specrioc performance hcreoi. or hul )Cek such orhe: relrei :u rna\' be provrdeJ bv Ia,.·.~ 

IS. ATTORNEY'S FEES: Any tot~natol'\' to tho~ Contr:lct "'ho at the: prevarhnl! party on arw le~;al proceedrnt~ agaon11 any other sogn.atury brought 
under or with relation to thu Contract or transacuon ~hall be addiuonallv cnmled to recover coun com and I'C3$0narle arrom~·~ fees from 
the non•prevarlinl! party. 

16. ESCROW: The Earnest Money " deposl!e.l w&th EKmw A ~tent wirh the: unJentanJonl! rhar Strow A;:cnt (j) doa not ;wume or ha•·e dll\' 

l•abolitY for performance or non·periormar.ce oi any party and In) hu the r•Kht rr. requore the wrmen n:iea)C oi EKrow Alltnt. tne termonar•cn 
of thas Contract, and the aurhon:auon irom all pamn to Josburse the Eamnt Mun~. At dosong. Eamnt Monev anJ dCcrud onte!C$1 shail 
be applied to any cash down payment requrred, next to Buver's clos•n11 casu and anv excos refunded to Bu\-c:r. In preparation ior dm•n11. the 
Strow Agent or Broker IIUI'f oncur acrual expenses on bf'half oi Seller or Bu\-c:r; rhereiore. anv reiund or payment of the Earnest Money under 
this contract shall be reduced by the amount oi anv actiUI expenses oncumd on behal( of the pany recervong the Eamat Mon~. OtnJ the 
Strow Agent w11l pay the same to the cre.l11un enmlcJ thereto. To the o:xtent that the Seller'~ share of the Eamest Money I> rnsurtu:ient 
to pay such openses, the same wrll be deducted lrom the Broker's ~hare o( the Eamc:st Money. 

17. REPRESF..NTAnONS: Seller herebv rerrcscnu anJ warrant> ru B~-c:r a. foii<JWS, whoch rermesuanons and "'-amnnes shall he Jeemed made 
by Seller to Bu~r abo u ui cJo,onr .late anJ such repn:>entauon• and warr.anton ,hall .urvo\'C clc»ong: 

A. Then: are no pani" on posseuoon of any ponron of the Property u lcuca. tenann at sufferance, or trespassers: 

B. There is no pending or threatened condemnation pr ~i!Jiilar procee.JinR or tii$CSSment affectinl the Propeny, or anv pan thereof, nor ro 
the best knowledge and belref of Seller rs any ~uch rmcee.JrnJ! or masment contemplated by any governmental authomy: 

C. Seller " the fee somple owner oi the mle to the Prurert\' ~nd •s Juh· authon:cd and emp<l'4~red to )ell saoJ Property; 

D. Seller has paod. throu11h the current )nr. all tax"· chafio, debts. ~nJ urher aueumenrs due by the Seller wrth respect to the Propenv; 

E. The Propcny is ~Ot In a nood plain or water do~trlct, except u followt: 500 year flood plain 

F. All loa~bl nwmed or taken subJect to wolf not l>e on defauh; 

0. There will be no unrecorded hens or Umform Commercoal Code hem a11a•n~t any oi the Propeny which woll not be: ~atisfred our of the 
Sal~ Price; .. . : 

H. Seller knowt of no allllnR condmon wuh respect to the Pmpeny or 11s opctatron which voolates any government code or ~lauon; 

I. Seller has no knowledge •hat the Property " sub)eCt to an\' surface or sub-surface ground faults; 

J. The Property is not bern~ ~sd and Seller hu no knowledge that 11 has ever been used for the scorajte or di~posal oi an) lmardnu~ or 
toxic materials: 

K. To the b~t of Seller's knowled11e. no fact or condition ex om which wnui.J result in the termrnarron of rhe current access from the Property 
to an¥ presently exuuna hr11hwa)~ andlor roa.h aJ)oon&nll or muated on the Propert)', or to anv exuun" sewer or other ulllrtv fac1h11es 
scrvocon11, adJoinong, or muared on thC' Propeny; 

L. Seller shall not funher encumber. or allow the encumbrance of, the trrle to the Property, or muJrfv the terms or conJmons nf any exos11ng 
encumbranca. if any, wuhour the wntten consent oi Bu~r. 

If any reprewntatron above is untfUC. thiS Conti3Ct may be: terminated by Bu)-er :md E.::.me~t Money shall be refunded to Bu,-er, exdudon111DJ. 
(F) and (0) which shall be remcdred ~ Sell" pnor ro clel'oniJ. 

18. USE OR PROPERTY: Seller 0 hu Gthas not clarmed the benefit of laws permrtttnl! a special usc valuation for the pu~a of payment 
of ad valorem taxa on the Property, and rf so. Seller reprewnts that he was le1131lv entitled ro cia om such benefits. If Seller claomed suc:h beneiu 
and after the purchase iS clowd, BuY" chanltCS the usc of the Propeny and the same results on the as.scument uf addmonal taxo, siKh addmonal 
taxes wolf be the obliproon of the 8uYft'. The represmtatoon h~n shall survove cl011nR. 

19. PROPERlY SURVEY: Wothrn 1 95 cJav, from effective date hereof, Seller, at Seller's sole cost and expense. shall cause to be 
delivered to Bu~r a curr-ent plat or surwy of the Property, prrpared by a surveyor acceptable to the partoes and the Tule Company closon11 
this tr•nsactlnn. The survey shall cenofy to the Buvcr and T1rle Company that: (I) the survey was made anJ staked on the gruund; (u) the 
plat shawl the location of allamp!O\oements, h•11hwa¥1, ~trects, roads, r.oolroads, rtven, c~eks, or .)thrr waterwa¥1. fences. eascmenrs, and rorhrs· 
of-way on or adJacent to rhe PropertY. of any; (m) rherr a~ no visoble doscrepancra, conflocts, or encroachments except u shown on the survcv 
plat; (rv) the Propeny does nor he on rhe 100 ~ar flooJ plaon as cstabhshe.l by the U. S. Armv Corp of En111neen or any other IIOYemmcntal 
body; and (v) the SUIYCV platos a nue. comer, and accurate representation of rhe Property; (v1) the wrvcv KIS fonh rhe number of total ac~rr 
feet (whachever os apphcablcl and the number of nn aclfthquare fm (whochevet as apphcable) compn""ll the Pmperty, tOIICther with a meres 
and bounds Jacnption theftOf. The term net acm~t.~uare fm ~all mean rhe toal number of acmlsquare feet conraoncd on the PropertY. 
csclusave of any encroac:hmcnn Of lanJ lyona wothon the bounJanes of a nxhr...t._ nr eucmcnt or -------------
-------· and shall l>e calculued ro the ncai!'U one-rhousanderh CIOOOthJ of an ac~. All e;uemmn anJ nsthts-ol-wd\1 -hall ~ rclerrncc.l 
to rhe recordong onformanon apphcable to rhe documents creanna such eawmenn or nahn .. ,f-way whrch have been recurlied wuh rhe C. ... nrv 
Clerk of the CountY on whoch the Pmpcny IS located. The survey shall locate and mark all cnmen anJ antic:\ nf the Prorenv's renmrrer 
nn rhc l{mund warh permanenr. 1-uroed unn \urvevnr'• •la~ro. 
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1:-eluw :hr "~r.arure "' ""h Pill hcrtto>. 

B nu, Clntr.lCt stuil !--~ c=n\fn.Jco::i under .lnd m ac.:.)tti;ance \o\tfh thf' 1.1~'\ ,., •ht ~~;ne ·"11 Tex.u. J,d .111 ·)~il~UIOr.~ ul •he •. .UfiC'\ ~r~ .• rt·li 
hcn:unJer Jrt ;c:formal-ic rn ~~ C.:>unl\, 7cu•. 

C. Th" Conrra.cr 1hall be brnJtr.~nl Jnd rnurc w the hcncut vi rhc pamc, hcrew anJ rncor re~pcct"C herr-.. cxcturrl">, •Jm""''"'"'"· 
lc11ai n:pn:~cnrauvc1. lutcnwn, JnJ aur~'ns. 

D. In case anv one or mon: oi rhc provr1rons contarncJ rn rh" Cln:ra.ct 1hall lvr Jr•v rc.u.:.r. :e hcid :o oe mvalaJ. ri!~l. Jnd ~ncniJr, 
1n anv rnpt(::. 1uch rnvait.irrv. rilc"ahrv. or unenrc.rcutrl•rv mat I not ~rice: ~nv otner pi'CI'·olaon hcrccr. ,.nJ rim Wnt:'3Ct sha1l be c~nsrru.,j 
as rl 1uch rn\-all.i. rlle~;ai. or anentorccable prov"""" tuJ nC\-er been ~unrarn~ hercrn. 

E. Tim Contract constitute~ the sole and only a~menr oi the pame~ hereto and 1upcncde~ anv pnor undcntandrnt~s 0r ,.TIIIcn or nrdl 
a!IT"mcnu berv.cen the panrcs rcspcctrng the wnhrn subJect mancr .1nd c3nnor be ch~n"ed except bv tlwr ll.'flttcn coru~nr. 

F. T 1me " of the c"ence of th11 C.mrract. 

G. Words oi 1nv ~~nJer used m th11 ContraCt shall ~ hciJ and corurrucd to rncludc •n·~ other gender. and ,...,,w m the un~ular r.umi-er 
shall be hctJ to rnciude the pi~o~ral. anJ vrcc vc~. ~o~nle" the: context fe\lu•_m otne:wrsc. 

H. In accordance wuh the rcqurremenu oi rhe Texas ~a I Esrate License Act. Bu•~r rs hcrcbv advucd by Broker: (I) that 11 shoul.! 1-c ium11heJ 
w1th or ooraan a poiacy oi mle rnsurance or have the abtract covcrrng the Propcnv ex.1mmed by any auomev of 1ts own sclccnon. and 
(2) that unlc" othc:rw~ a~ to rn wnting by the pamcs hereto. Broker and Co·Brokcr arc bemg pa1d by Seller and arc n:ptciCnun~; 
Seller in thiS mruacnon. 

22. ASSIGNME!'."T: 

~ A. Buyer may not assr~ rh1s conrra.CI. 

0 B. Buver may ass1gn thiS Contract and all r1ghu hereunder and shall be rchcved oi any iuturc lrabilrcy under this Contraa provtdcd rhe 
ass1gnec shail assume rn "'rumg all tnc ubi1gauoru of Bu~er hereunder . 

Z3. TERMINATION OF OFFER: Unlns accepted by Seller. :u evuicnccd by Seller's Signature hereto and dchvercd to Bar,-er by 5:00 P.M .• the 
18th day of May . t9...a.a..._, thas oiic:r to purch~ shall be null and vord and all pan:tes hcrcro shall stand 

rchevcd and released of any and all lrab1hcy or obligauon1 hereunder and all Earnest Money shall be rctumc:d to 8u)-er. 

24. CONSL'LT YOUR ·ATIORNEY: Thn is intended ro be a lc~r3lh· brndin11 contra:t. READ IT CAREFULLY. ~0 REPRESE.,'TATION 
OR RECOMMENDATION IS MADE BY BROKER OR ITS AGENI'S OR EMPLOYEES AS ro 11lE LEGAL SL"FFlCIE."iC&:,l.EGAL 
EfFECI: OR TAX CONSEQUE."'lCES OF THIS OOCtJME.VI' OR THE TRANSAcnON REUJING THERElO. THESE ARE 
QUESTIONS FOR YOUR ATI'ORNE'l CONSUII YOUR ATI'OR.''•JEY BEFORE SIG:"JL""G. The Broker cannot gs\'C you legal advrce 
- only iactual and buirnns detarb conccmtng land and smpi'OYCmCntJ. 

EXEetrTED in mulnplc Oflllinals cff'ecnve the 12th dav of Mav . 19M_. (Fall in dare last panv Slgru.) 
ALL APPUCABLE BOXES SHALL BE CHECKED BY THE PAR'IlES. 

BROCE ~ - SEILER'S AT!Omm:Y S. T .BURRJS - BOmR' S ~ 

Jack Cbl.rich ~ty. Inc. 308623-00 
LJSnng Broker Lsccn~e No. 

By TQ:ia Ohlrich Lindsey 

l.&cnuc No. 

Receipt o( S --:-:---:--~--:=---------- Eamest 
Money is ~clcnow}cdacd rn chc form 
o( __________________________________ __ 

E&crow A1ent 

By 

Paae 4 4 
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Seiler HoNcu:d o. Spandau, Trustee 

Seller 

1273 River Terrace 
New Braunfels, Tx 78130 (SU) 625-7772 

Seller's Addras Phone No. 

Buyer 

By: 
Buvcr 

P. 0. lhx 310289, New Braunfels, TX 78131 
Buyer's Addrcsa (SU) 629-8400 Phone No. 



r 
r . 

r 
r 
" l 

r . 

\~ATER THEATMENT PROCESS 

A. Water Quality 

As discussea in previous reports, the quality of the water in 

the Guadalupe River is generally very good. 14i nima 1 treatment waul a be 

requireo for this \'later; the only requirements would be treatment facilities 

to allow for the removal of turbidity (silt ana colloiaal organic 111aterials), 

control of taste and oaor, ana disinfection. 

In general, the chemical quality of the Guaoalupe River water 

is very good, and very similar to the Ea\~aras Aquifer \'later at the Canal 

Springs. Both waters have a relativeiy high hardness, ana the Utilities may r want to consider converting to a softening process to aecrease the hardness 
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content of the city water. 

waters are as fa 11 ows: 

Chemical Constituent 

Iron (Fe) 
Calcillll (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 
Carbonate ( C03) 
Bicarbonate (HCu3) 
Sulfate (S04) 
Chl ori <ie ( Cl) 
Total Uissolved Solids 
Hardness as CaC03 
pH 

The relative chemical characteristics of the two 
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(luadal upe River 

40- 80 
1U- 14 
3- 8 
1- 3 

170-£h0 
11- 18 
6- 14 

!&U-290 
160-260 
7.3-7.5 

Carnal Springs 

0.02-0.03 
65- 80 
15- 20 
6- 8 

u.s- 3 

260-290 
20- 30 
Y- 14 

260-3()0 
240-280 
6.8-7.8 
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B. !:r'...E_eosed Treat1~ent Faci I i ties 

It is presently anticipated that the first phase ot the NUU 

Water Treatment Plant should be siz.ea to aaequately treat cs mgd of water fran 

the Guaaalupe River, for storage and aistribution in the NUU system. 

However, due to the potential for yrowth in New Braunfels, and the possible 

future participation ot other water.supply ana distribution entities, some of 

the components ot the system should oe aesigned to acconwnodate the future 

needs. The treatment process proposed for this proJeCt woul a be composed ot 

the following facilities: 

1. Raw \~ater lntal{e and Pump Station: For pumping water 

from the Gu ada 1 upe Ri ver to the s i te of the surf ace 

water treaunent facilities. 

a) Raw Water Intake Structure - to be oesignea for 

screening of large solios, such as tree limbs, etc., ana 

sized to accommodate a future maximum intaKe capacity of 

appro~imately ~0 mga. 

b) Pump Station Facilities- to be aesigned to pump & 

mgd at present with one (1) aadi tional pump as a stand

by unit; pump station to be oesi gned to accomn1odate 

additional pumps ana/or larger pumps, as neeoed to match 

future aemands. 

2. Phase 1 - Water Treatment Unit 

To be desi gnea to treat 8 mgd ( 5,600 gpm) of raw water; 

facilities to be aesignea for removal of turbidity, 

adjustment of pH, control of tastes and odors, ana 

di si nfecti on; ana to accor.nnodate the future conversion 

22 
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3. 

to a l1me or llllle/suaa softening process it an wnen 

desirea oy NUU. Tne treatlilent unit wi1l incluae: 

a) Inlet !\apia l•iix Uasin -tor mixing chemicals with 

the \'ia ter tor remova 1 of the sill ana oryani c ma teri o. 1 s. 

b) Flocculation ~as1ns (2 Ea.) - for proviaing reaction 

time to buila the size ot the particles and particu·late 

matter for subsequent settl in:~. 

c) Settling Basins (2 Ea.) for settling of the 

flocculated particulate matter. 

u} Filter Unit llO Filter Cells)- for filtering of any 

residual tine oryanic or colloidal-type particulate 

To be designed as dual media (sand and 

for high rate filteriny with air/water 

materials. 

anthracite) 

gravity backwashiny. 

Clearwell Storage ana High-Service Pumping Facilities 

a) Clearwell Storage Tank - covered ground level 

storage situated to fill by gravity from the treatment 

unit; to be sizeo for 1.5-2.U mg total storage capacity 

(4.b-6.0 hours of plant production). 

b) High Service Pump Station - to pump finished water 

for storage ana distribution in the eastern end of New 

Braunfels. 

c) Low Service Pump Station - to transfer finished 

\'later to the existing ground storage tanks at the Water 

Plant and Well #5 locations, for subsequent pumping into 

high service for the central and west portions of the 

City. 
23 
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4. uackwash uecant ~asin/Slw..lyt:: Thickener-

For separdtlng the ti ltcreo ana settlea naterials fer 

ttlickeniny and removal of wdt~:t· trom ~he sluoge with 

fac1iities to recycle the water portion ~ack to the heaa 

end of the treatml:!nt plant. 

b. Sluo~e ue-wateriny Faclllties 

For ae-watering the sluage to consistency ot 

approximately 12% to l~~ sludge to oe subsequently 

removed to the lanafi 11. 

6. Chemical Storage ana Feeding Facilities 

For feeding alum and/or polye lcctrclyte for 

flocculation, ana sooa ash for pH aajust.Juent of the 

water, chlorine for ai s infection, and hyarotl uosi 1i ci c 

acia for fluoriaation. 

7. Plo.nt Administration, Laboratory ana Cc11trol Buflaing 

To provide plant aaministrative offices, plant control 

laboratory facilities, and pri1nary 1:1otor controls 

necessary for plant operation. 

c. lncrementai Facility Sizing 

As previously discussed, we feel that the first phase water 

treatment facilities should be sized to treat b.U mgd lb,ouu gpm), as this 

capacity should provide far the projected base demand filr the year 1~95. The 

sizing of subsequent increments would aepend upon future proJections of water 

demant~s for New Braunfels, and for any and all other entities which may 

participate in future additions. Considering the water rights presently held 

24 
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by the New Braunfels Utilities plus the vo1u.1e at water availaole throuqt1 the 

G~RA from storage at Canyon Reservoir, we feel that ul timettely this plant 

coul<l oe requirea to treat eas much as 2U-~4 mgd. Thus we nave incluoed a 

preliminary site plan of the proposed plant site, which follows herein, 

snowing three lJ) incrementally size<l cs.(J rngd treatment units, thus 

inoicating the capaDility of the site to accorroilo<Jate such an overall plan. 

25 
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UlSTRIBUTHJN SYSTEI•I OPERATION PLAN 

A. Existing Systt!m 

The New braunfels water system is supplieo by six wells 

located yenerally along the Balcones Fault. \oiells 1, 2 ana 3 are locateo at 

the water plant on Central Avenue; Well !J is located in Landa Pari<; Well 4 is 

near State Highway 4b on Laurel Lane; Well 6 is on l~oss Rock Drive near Walo 

Roao. These relatively high capacity wells provide the system with good 

quality water from the Edwards Aquifer at varying capacities. 

All of the wells, except Well 6, pump directly into ground 

storage reservoirs near tt1e we 11 s, then high-service booster pumps pump fran 

the grouno storage reservoirs, through the piping network ana into elevated 

storagt! reservoirs at various locations throughout the City. The water level 

in these elevateo reservoirs is maintained at an elevation to supply the City 

with water of sufficient quantity and adequate pressure. 

Due to the variation in ground elevation in the City, the 

water system has been oivioeo into five pressure zones. The maJority of the 

City of New Braunfels is locatea in Pressure Zone 2-3 at an elevation of 795. 

Pressure Zones 1, 4 anci 5 serve the customers who live in the higher 

elevations of the City, which is located above the Edwaros Aquifer recharge 

zone. A new pressure zone is being established in the northerly area of the 

City to serve the industrial area long IH-35, to be referrea to as Pressure 

Zone 6 at elevation 900. 

All of the higher zones are being supplied by high service 

booster pumps from the storage tanks in Pressure Zone 2-3. Each of these 

higher pressure zones are supplied from at least two sources of water from 

Pressure Zone 2-3. 
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tl. Proposea ~ystem Plan 

when the surface water tr~atment plant is completea, it will 

supply the City of N~w Braunfels w~th eight (H) million gallons of water 

Odily. The following map indicates the proposed improvements necessary to 

supply the distribution system with this alternate water supply. 

The raw water intaKe structure(!) will be locatea on a tract 

of lana owned oy the City of New Braunfels, north of the Comal County Fair 

Grounds. The water level in the Guaaalu~e River at this location is 

re 1 ati vely constant due to the sma 11 concrete dam 1 ocated just upstream at 

Common Street. 

Raw water from the intake structure wi 11 be pumped through a 

raw water pipeline ([) to the water treatment plant ~' which will be 

located at the selected site. Treatea water will then oe stored in a ground 

storage reservoir ~ and pumped into the distribution system by booster 

pumps. 

The majority of the water used in the distribution system is 

provided from the main water plant and the plant in Landa Park. At each of 

these locations there is a 1/2 million gallon storage reservoir, with high 

service booster pumps that aeliver water to the distribution system. 

The eight million gallons of surface water will be divided 

into three systems, as follows: 

1. Two million gallons to be cieHvered to the existing 18 11 

pipeline in Torrey Street through a 12 11 high pressure main ® 
This water will be transmitted across the Guadalupe River 

to the northeasterly area of the City and the newly developed 

Pressure Zone 6. 
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~- A twenty-four inch (24") pipeline G) will be installed 

from the treatment plant along Torr~y Str~et to Elizabeth 

Street. Six (6) million gallons will be pumped by booster 

pumps through th~ 24" pipe at a low pressure. 

3. Frou1 the 24" pipeline. fourteen inch ll4") low pressure 

pipelines (1) will be installed to deliver three (3) million 

gallons of water to each of the storage tanks at the water 

plant and in Landa Park. The existing high service booste14 

pumps will then pump this six million yallons per aay into 

the aistrioution system. 

This plan will reduce the use of Wells 1. 2, 3 and 5, which 

now pump water from the Edwards Aquifer. 

During peak demands, ground water from the Edwards will oe 

pumped from Wells 4 and 6 and delivered into the distribution system to 

supplement the surface water. 

In future years, as the aemand for surface water becomes 

greater, this plan can be extended to assist in reducing the demand on the 

Edwards Aquifer tror.1 Wells 4 ana o. The future expansion would consist of 

the fo 11 ow i ng : 

1. Previous development plans for the t~ew Braunfels 

Utilities included a ground storage water reservoir and high 

service pumps to be installed on the property of the old LC~A 

power plant~' now controlled by the NBU. 

2. A twenty inch l20") pipeline @ at low pressure woula 

be installed from the 24" pipeline at Elizabeth Street to 

furnish surface water to the storage reservoir. 

32 



3. The high service pumps would deliver water into the 

westerly cii~tr.ibution system through two separate twelve inch 

U2 11
) mains @ , along Wald Road to Well 6 ano the other 

along a rqute to the Coll Street Standpipe. 

This overall plan will provide the New Braunfels Utilities an 

alternate source of a water supply ana aid in the protection of the Edwards 

Aquifer. 
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LEGAL REQUIREMENTS 

The New Braunfels Ut1l1t1es has emp~oyed the f1rm ot Hooper, Robinson, 

Moeller and Hoag to assist the Utilities' attorney Tom Burrus in providing 

legal serv1ces required for the following: 

1. G.B.R.A. water purchase contract to spec1fy the amount of Canyon Lake 

water that NBU w1ll acqu1re on a take-or-pdy basis, establish a 

procedure for NBU to receive water when needed and obtaining acceptance 

by both Boards of Trustees of NBU and G.B.R.A. 

2. Contract with City of San Marcos, specifying operations and maintenance 

cost of water treatment to be paid NBU, as well as transmiSSlvn costs to 

point of delivery for the San Marcos supply and other legal requirements 

in the agreement between the two parties. 

3. Amend the existing Comal River water rights through the Texas Vater 

Commission, to change use from industrial to municipal use. 

4. Amend the water rights from the present point of diversion from the 

Comal River to the Guadalupe River. 

5. Prepare applications and represent NBU at all public hearings called by 

the Texas Vater Commission. 
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PR(JJ ECT COST ESTI~IATES 

Overall proJect cost estiroat~s, for Doth the 6.0 MllD and~.() t·1GU 

alternatives, are shown on the Taole which follows t1erein. The estimat~d 

costs shown include itemized costs for the various phases of construction 

required to furnish the complete system capaole of oelivering treated water 

to the existing aistribution system as aiscussea her~in. Some of the costs 

shown reflect a slight increase over the costs estimated in the previous 

reports, which is generally attributable to two factors: 

A. Site Requirements - now that the plant and intake sites have 

oeen locate:a, a more accurate estimate can be maoe. 

B. Unit Component Oversizing- to allow for the fu~ure inclusion 

of additional facilities. 
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2. 

3. 

4. 

5. 

6. 

NEW BRAUNFELS, TEXAS 

SURFACE WATER SUPPLY 

CAPITAL COSTS 

Item Description 

Raw Water Intake/Pump Station 

Raw Water Pipiny 

Water Treatment Facilities 

Sludge Handling/Dewatering Facility 

C 1 ean1e 11 Storage and High Service Pump 
Faci 1 ities 

Treated \~ater Transmission Piping to 
Distribution System 

Sub-Total for Construction 

Contingencies {10%) 

Engineering, Surveying and Inspection {lO'll) 

Land and Easements 

Acministration 

Total Capital Cost 

Annual Debt Service (2U years@ 7.0t) 

37 

Alt. 11
J.\

11 Alt. 11 13 11 

( b.U MGD) l~.u Ml:iJ) 

s 45CI,UOO s 50U,(J(J(J 

$ 100,000 s 100,000 

$2,800,000 $3,!j00,UOU 

$ 600,()00 $ 700,000 

s SbO,OOU $ 65U,OOO 

s 450,000 s 650,000 

$4,950,000 S6,100,000 

$ 4~5,000 s 610,000 

s 495,000 s 610,000 

$ 260,000 s 260,000 

$ 20,000 $ 20,000 

$6,220,000 $7,600,000 

$ 5t$7 '100 $ 717,400 
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NEW BRAUNFELS, tEXAS 

SUPPLEMENTAL ENGINEERING REPORT 

for 

DEVELOPMENT OF SURFACE WATER SUPPLY 

AND WATER TREATMENT FACILITIES 

HUNTER ASSOCIATES, INC. 
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I. INTRODUCTION 

In \July, 1985 Hunter Associates, Inc. prepared a Preliminary Engin

eering Report for Development of Surface Water Supply and Treatment Facili-

ties for the New Braunfels Utilities. This preliminary report examined the 

feasibilitie.s of the New Braunfels Utilities developing a second source of 

water supply for the City of New Braunfels. Assumably, this second source of 

supply would come from a surface water source, from either the Guadalupe or 

Carnal Rivers. The project examined under this report could be developed 

either by the New Braunfels Utilities acting independently, or in concert 

with the GBRA, and one or more of the several water supply corporations in 

the outlying areas around New Braunfels, as a regional supply system. 

Subseouent to the preoaration of this preliminary report, GBRA 

preceeded to initiate design and construction of water treatment facilities 

to be located below the City of New Braunfels, near Lake Dunlap. This plant 

waul d supply water to the Green Va 11 ey Water Supply Corporation and perhaps 

also Springs Hill Water Supply Corporation. However, no action has been taken 

regarding providing a second source of potable water for the City of New 

Braunfels, .subsequent to the preparation of this preliminary report. 

The results and recommendations generated in the preliminary report 

were that the New Braunfels Utilities would gain no major benefits from being 

a part of such a regional system as discussed in this report. In terms of 

economics, the costs for delivery of treated water were essentially the same 

for the New Braunfels Utilities, whether acting independently or as a part of 

the reqional system. Thus, the primary reason for the New Braunfels Utilities 

to maintain an interest in developing a surface water supply was to have a 

second source, other than the Edwards Aquifer Wells, in the event of catas

trophic failure or contamination of the Edwards supply. 
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II. WATER DEMAND/PRODUCTION 

Historical water demands and total water production from the Edwards 

Aquifer Wells, by the New Braunfels Utilities, were reported in the New Braun-

fels Water System Analysis prepared by Hunter Associates, Inc. in July, 1982, 

and updated in a Preliminary Engineering Report for Surface Water Supplies 

prepared in July, 1985. Tables 1, 2, and 3, which follow herein, update the 

water production fioures and include total water production for the years 

1984, 1985 and 1986, respectively. 

In general, the total water demands for 1984 through 1986 averaged 

between 7 and 8 MGD through the course of the year. Minimum demands during 

the winter months of the year generally averaged in the neighborhood of 6 

MGO, with peak summer demands averaging between 10 and 12 MGD. 

When considering facilities to provide an alternate source of water 

supply for a project such as this, the design capacity for the alternate 

source should be sized so as to provide a minimum or base demand in the event 

of total failure of the primary water supply. To this end, we would recom

mend that a surface water treatment plant and supply should have the capa

bilitiy of providing a minimum of 6 MGO to the citizens of New Braunfels, in 

order to maintain ·the current level of service for water demands during the 

base usage months as indicated on Tables 1 through 3. 

Table No. 4, Which also follows herein, compares the 19R6 total water 

demands, on a month by month basis, with the operating efficiencies available 

for various sized water treatment facilities, ranginq from 6 ,.,GO through 12 

MGD. Based on the 1986 total demands, a 6 MGD water plant could operate at 

very nearly 100% efficiency through the course of the year, whereas the 12 
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MGD plant would operate at best in the range of about 60% efficiency through 

the course of a year. As a result, we feel that in all probability, either 

the fi or 8 MGD alternatives would be the most likely candidates for consider

ation by the New Braunfels Utilities, to provide an alternate source of supply 

to the customers of the New Braunfels Utilities. 
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Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 
Total 

Monthly 
Average 

Total 
Demand (Mr,) 

179.8 

193.0 

215.3 

315.1 

262.4 

280.9 

304.9 

312.6 

234.7 

203.4 

198.1 

210.9 

2911.1 

242.6 

TABLE 1 

NEW BRAUNFELS, TEXAS 

1984 WATER PRODUCTION 

% of Daily Monthly 
Annual Averaae Total 
Total (MGD) (Ac-Ft} 

6.2 5.80 552 

6.6 6.89 592 

7.4 6.95 661 

10.8 10.50 967 

9.0 8.46 805 

9.7 9.36 862 

10.5 9.83 936 

10.7 10.08 959 

8.1 7.82 720 

7.0 6.56 624 

6.8 6.61 608 

7.2 6.80 647 

100.0 8933 

7.98 744 
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Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 
Total 

Monthly 
Average 

Total 
Demand (f~G) 

218.2 

181.6 

204.4 

2oq.8 

209.8 

21q. 2 

238.2 

325.5 

234.9 

206.5 

193.1 

198.3 

2639.5 

220.0 

l 

TABLE 2 

NEW BRAUNFELS, TEXAS 

1985 WATER PRODUCTION 

% of Daily Monthly 
Annual Average Total 
Total (MGD) (Ac-Ft) 

8.3 7.04 670 

6.9 6.49 557 

7.7 6.60 627 

7.9 6.99 644 

7.9 6.77 644 

8.3 7.31 673 

9.0 7.68 731 

12.3 10.50 999 

8.9 7.83 721 

7.8 6.66 634 

7.3 6.44 593 

7.5 6.40 609 

100.0 8102 

7.23 675.2 
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Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 
Total 

Monthly 
Average 

Total 
De111and (MI';} 

172.0 

128.1 

172.3 

199.6 

213.7 

238.5 

350.5 

303.7 

237.8 

246.0 

232.4 

249.2 . 

2743.8 

228.6 

l 

TABLE 3 

NEW BRAUNFELS, TEXAS 

1Q86 WATER PRODUCTION 

% of Daily Monthly 
Annual Average Total 
Total (MGO) (Ac-Ft} 

6.3 5.55 528 

4.7 4. 58 393 

6.3 5.56 529 

7.3 6. 65 613 

7.8 6.89 656 

8.7 7. 95 732 

12.8 11.31 1076 

11.1 9.80 932 

8.7 7.93 730 

9.0 7.93 755 

8.5 7.75 713 

9.1 8.04 765 

100.0 8421 

7.52 701.7 
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TA~LE 4 

NEW BRAUNFELS, TEXAS 

ESTIMATED PLANT OPERATING EFFICIENCIES 

Total Daily Avg. 
Demand { MGD) 

Month ( 1986) 

January 5.55 

February 4.58 

r~arch 5.56 

April 6.65 

May 6.89 

June 7.95 

July 11.31 

August 9.80 

September 7.93 

October 7.93 

November 7.75 

December 8.04 

Basic Operating Efficiency 

Adj. for Peak Factor 

Maint. Down Time 

Normal Operation Efficiency 

6 MGD 

93% 

76% 

93% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

96.8% 

2.0% 

94.8% 

Estimated Plant 
Operating Efficiencies 
for Plant Capacities of: 

8 MGD 

69% 

57% 

69% 

83% 

86% 

99% 

100% 

100% 

99% 

99% 

97% 

100% 

88.2% 

2.0% 

2.0% 

R4.2% 

10 MGD 

56% 

46% 

56% 

67% 

69% 

80% 

100% 

98% 

79% 

79% 

78% 

80% 

74.0% 

2.0% 

2.0% 

12 MGD 

46% 

38% 

46% 

55% 

57% 

66% 

94% 

82% 

66% 

66% 

65% 

67% 

62.3% 

2.0% 

2.0% 

70.0% 58.3% 
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In May, 1984 the New Braunfels Utilities requested that the Guadalupe 

Blanco River Authority (GBRA) perform a Water Availability Study. The pur· 

pose of this study was to make a detenni nat ion of the amount of water from 

storage at Canyon Reservoir, which would be necessary to provide a firm 

supply for the New Braunfels Utilities, when used in conjunction with ground 

water and the existing run-of-the·river permits, held collectively by the 

New Braunfels Utilities and the City of New Braunfels. Subsequently, a 

Water Availability Study was performed by Espey Huston & Associates, Inc., 

under contract to GBRA, to do the research and make the preliminary calcul-

ations on available flows and existing water rights. This report was sub-

sequently presented to the New Braunfels Utilities in June, 1984. 

The results of this study indicated that, under a repeat of the 1956 

flow conditions (worst recorded flow conditions in history) and a 12,000 acre

foot per year demand by the New Braunfels Utilities, the existing run-of-the· 

river penn its and a S{J)! availability of ground water waul d be adequate to 

meet the demand of the New Braunfels Utilities, in the months of January 

through May and November and December, without imposing forced conservation. 

During the critical period of June through October, with no run-of-the·river 

water or ground water available, a forced conservation program resulting in 

a SO% reduction in demand, approximately 3,000 acre feet of water from storage 

in Canyon Reservoir, would provide an adequate supply to meet the base demands 

of the citizens of New Braunfels. 

At present, there are two (2) run-of-the-river permits which we feel 

would be available to the New Braunfels Utilities. The first is held by the 

New Braunfels Utilities as Certified Filing No. 135, which allows the use of 

5,6~8 acre-feet per annum, for industrial purposes at the Comal Steam Plant. 

8 =========!Zlu~tter cA~~ociate~ 
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An additional filing, held by the City of New Braunfels, as Certified Filing 

No. 411 allows for the use of 1,289 acre-feet per annum for municipal pur

poses at the headwaters of the Comal River. For the purposes of this report, 

we have made the assumption, as did Espey Huston & Associates, Inc. in their 

report, that these two existing certified filings could be transferred from 

the Comal River to some location of withdrawal on the Guadalupe River, and 

traded for downstream rights for water from the Guada 1 upe by other permit 

holders. Thus, the New Braunfels Utilities would have available permitted 

withdrawals allowing for fi,Q47 acre-feet per year from run-of-the-river 

permits. This coupled with an available 3,000 acre-feet per year from storage 

at Canyon Reservoir would allow the New Braunfels Utilities to take nearly 

10,000 acre-feet per year from surface water supply in the Guadalupe River. 

Thus, we feel that there is a sufficient availability of surface 

water from the Guadalupe River to provide for base demands, for a surface water 

supply and treatment fac i1 ity to be 1 ocated somewhere in the City of New 

Braunfels. 
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IV. LOCATION OF SURFACE WATER TREATMENT FACILITIES 

The pre I iminary engineering report by Hunter Associates, Inc. dated 

July, 1985, i-dentified three potential sites for the construction of a surface 

water treatment plant, identified as Sites "A", "B" and "C". 

Since that time a fourth site has been studied, to be identified as 

Site "0" on the Water Project Key Map. 

Site "0" would be located near the Guadalupe River, somewhere between 

the Carnal County Fair Grounds to the junction of the Carnal and Guadalupe 

Rivers. The site could be on the Fair Property, in Cypress Bend Park above 

the flood elevation, or in an undeveloped area at the end of East River 

Street, easterly from Union Street and southerly from East Mather Street. 

This site would be near the river, making the raw water line only 

500' to 800' from the intake structure on the Guadalupe River, to the treatment 

plant site. 

In order to deliver the treated water into the distribution system, 

large transmission mains would have to be installed in a westerly and easterly 

direction from the plant; to Loop 337 on the west, and to Gruene Road to the 

east. 

These transmission mains would range from 12" in diameter to 30" in 

diameter, depending on the quantity of water that needed to be delivered to 

each area of the City. The size of mains and their capacities are shown as 

follows: 
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S i ze of rt.a; n Capacity at Flow Rate of 5 fps 
Gallons Per ~inute ~; 11 ion Gallons per 

12 11 1800 GPM 2.59 MGD 

14" 2250 GPM 3.25 MGO 

16" 2750 GPM 3.96 MGD 

1811 3500 GPM 5.04 MGD 

20" 4500 GPM 6.48 MGO 

24" 6300 GPM 9.07 MGD 

30" 10300 GPM 14.83 MGO 

The summary of costs of these transmission mains varies with the 

capacity of the treatment plant as follows: 

Capacity of Plant 

6 MGD 

8 MGD 

10 MGD 

12 MGO 

Cost of Transmission 

$450,000 

$650,000 

$750,000 

$800,000 

Any one of the four selected sites would be acceptable, with sites 

"A" and "0" being the most desirable in terms of transmittin9 the treated 

water into the system. 
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IV. LOCATION OF SURFACE WATER TREATMENT FACILITIES 

The preliminary engineering report by Hunter Associates, Inc. dated 

July, 1985, i.dentified three potential sites for the construction of a surface 

water treatment plant, identified as Sites "A", "B" and "C". 

Since that time a fourth site has been studied, to be identified as 

Site "D" on the Water Project Key Map. 

Site "D" would be located near the Guadalupe River, somewhere between 

the Carnal County Fair Grounds to the junction of the Comal and Guadalupe 

Rivers. The site could be on the Fair Property, in Cypress Bend Park above 

the flood elevation, or in an undeveloped area at the end of East River 

Street, easterly from Union Street and southerly from East Mather Street. 

This site would be near the river, making the raw water line only 

500' to 800' from the intake structure on the Guadalupe River, to the treatment 

plant site. 

In order to de 1 iver the treated water into the distribution system, 

large transmission mains would have to be installed in a westerly and easterly 

direction from the plant; to Loop 337 on the west, and to Gruene Road to the 

east. 

These transmission mains waul d range from 12" in diameter to 30" in 

diameter, depending on the quantity of water that needed to be delivered to 

each area of the Cit_v. The size of mains and their capacities are shown as 

follows: 

b==============================lO =========~wttter o466oci.ate6 
CONSULTING IHGINIII$ 



r 
r 
r 
r 
r 
r 

r . 

I 

r 
r 
r 
r 
r 
r 
r 
r 
f 

r 

The summary of costs of these transmission mains varies with the 

capacity of the treatment plant as follows: 

Capacity of Plant 

6 MGD 

8 MGD 

10 MGD 

12 MGD 

Cost of Transmission 

$450,000 

$650,000 

$750,000 

$800,000 

Any one of the four selected sites would be acceptable, with sites 

nAn and non being the most desirable in tenns of transmittin~ the treated 

water into the system. 
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WATER TREATMENT PROCESS 

As discussed in the Preliminary Engineering Report, the quality of the 

water in the Guadalupe River is generally very good. Minimal treatment 

would be required for this water; the only requirements would be treatment 

facilities to allow for the removal of silt and colloidal organic materials 

carried by the water, and disinfection. 

In general, for each of the alternatives considered for this project, 

the treatment process would consist of the same basic units and processes. 

The only variables would be the sizes of the basins involved. The required 

treatment units would be as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Raw Water Pump Station - for pumping water from the Guadalupe 
RlVer to the s1te of the surface water treatment facilities. 

Inlet Rapid Mix Basin - for mixing chemicals with the water for 
removal of the s1 It and organic materials. 

Flocculation Zone - for providing reaction time to build the 
size of the particles and particulate matter for subsequent 
settling. 

Settlinq Basin- for settling of the flocculated particulate 
matter. 

Filter Unit - for filtering of any residual fine organic or 
colo1dal-type materials. 

Clearwell Storage and Hiqh-Service Pumping Facilities. 

Backwash and Sludqe Thickener and Decant Basin - for separating 
the filtered and settled materials for thickening and removal 
of water from the sludge with facilities to recycle the water 
portion back to the head end of the treatment plant. 

Sludge De-watering Facilities -for de-watering the sludge to 
consistency of approximately 12% to 15% sludge to be subse
quently removed to the landfill. 

Chemical Storage and Feeding Facilities - for feeding alum for 
flocculation of the materials and soda ash for pH adjustment 
of the water, chlorine for disinfection, and hydrofluosilicic 
acid for fluoridation. 

Plant Administration, Laboratory and Control Building. 

r ~==============================13 :J.lwHter o466ociate6 
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VI. PROJECT COST ANALYSIS 

As previously discussed, four alternative sizings are being consi

dered as part of this report. These four alternatives would allow for water 

supply and treatment facilities sized for 6.0, 8.0, 10.0 and 12.0 mgd. In 

general, the construction and total project costs, for each of these four 

alternatives are shown in Table No. 5, which follows herein. Total construc

tion costs for the four alternatives considered range from $4,650,000 to 

$7,300,000, and total project costs range from $5,730,000 to $8,910,000, 

depending upon the total capacity of the system selected. 

Incremental and total annual product ion costs for water from a surface 

water supply are shown in Table No. 6, which follows herein. The costs consi-

dered include operation and maintenance costs, general and administrative, 

and electrical power costs to determine a total annual O&M cost for each of 

the alternatives which range from $390,000 to $670,000, for the four alter

natives considered. Included on Table No. 6 are estimated total annual pro-

duction, capabilities for each of the four alternative sizes seleceted, 

which indicates unit production costs for treated water, from a surface 

water supp 1 y source, ranging from $0.19 to $0. 26 per thou sand ga 11 on.s of 

water produced. Also included on this table, is a line item for water pur

chase costs, which range from $0.05 cents to $0.06 cents per thousand gallons. 

This cost allows for the purchase of 3,000 acre feet per year from storage 

at Canyon Reservoir valued at $38.75 per acre-foot ($0.12/thousand gallons) 

with this total amount being amortized over the total annual production, 

including water taken under, since there would ·be run-of-the-river pennits, 

essentially no cost involved for this water. The inclusion of the water 

purchase cost provides for total unit finished water production costs ranging 
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from $0.25 cents to $0.31 cents per 1,000 gal Ions. This figure neglects the 

inc 1 us ion of debt service for ammort i zat ion of bonded i ndebtness for water 

treatment facilities, and provides a good basis of comparison with the water 

production cost presently being used for producing water from the Edwards 

Aquifer. 

In the preliminary report prepared by Hunter Assocites, Inc. the cost 

of producing ground water from the Edwards Aquifer Wells, ranged from $0.16 

to $0.19 per thousand gallons from the various wells presently owned by the 

New Braunfels Utilities. Consequently, the unit production costs for surface 

water vs. that unit production cost for ground water would be higher by ap

proximately $0.07 to $0.10 per thousand gallons, in the absence of consider

ation of debt service costs. When including the unit cost for debt service, 

ammortized over the annual water production from the surface water facility, 

the total finished water production costs range from $0.51 to $0.64 cents 

per thousand gallons, based on the particular alternative being considered. 
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Item 
Description 

1) Raw Water Intake/ 
Pump Station 

2) Raw Water Piping 

3) Water Treatment 
Facilities 

4) Sludge Handlinq/ 
Dewatering Fac. 

5) Clearwell Storage 
& High Service 
Pump Facilities 

6) Treated Water 
Transmission 
Piping to Dist. 
System 

Sub-Total for Canst. 

Contingencies (10%} 

Engineering, Surveying 
& Inspection (10%) 

Land & Easements 

Administration 

Total Capital Cost 

Annual Debt Service 
{20 yrs. @ 7.0%) 

TABLE 5 

NEW BRAUNFELS, TEXAS 

SURFACE WATER SUPPLY 

CAP !TAL COSTS 

Alt. "A" Alt. "B" 
(6.0 MGD) (8.0 MGD) 

$ 275,000 $ 300,000 

$ 75,000 $ 100,000 

$2,800,000 $3,500,000 

~ fiOO,OOO $ 700,000 

$ 450,000 $ 500,000 

$ 450,000 $ 650,000 

$4,650,000 $5,750,000 

$ 465,000 $ 575,000 

$ 465,000 $ 575,000 

$ 125,000 $ 125,000 

$ 25,000 $ 25,000 

.$5,730,000 $7,050,000 

$ 540,000 $ 665,000 

Alt. "C" Alt. "D" 
(10.0 MGD) (12.0 MGD) 

$ 325,000 $ 350,000 

$ 125,000 $ 150,000 

$4,100,000 $4,600,000 

$ 750,000 $ 800,000 

$ 550,000 $ 600,000 

$ 750,000 $ 800,000 

$6,600,000 $7,300,000 

$ 660,000 $ 730,000 

$ 660,000 $ 730,000 

$ 125,000 $ 125,000 

$ 25,000 $ 25,000 

$8,070,000 $8,910,000 

$ 760,000 $ 840,000 
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VI I. SUMMARY AND RECOMI~ENOATIONS 

In summary, we would recommend that either the 6 or 8 MGO alternative 

be considered by the New Braunfels Utilities, for providing facilites as a 

part of this project. Based on the total water production figures presented 

in Section II, it appears that either of these two alternatives could furnish 

.sufficient water, such that in an extreme emergency situation, that being a 

total loss of water supply from the Edwards Aquifer, sufficient water could 

be furnished, so that the quality of life of the New Braunfels citizens 

waul d not be significantly affected. However, it should a 1 so be noted that 

under such a condition there would not be sufficient water to allow for un-

restricted watering of 1 awns and shrubs, during the peak demand season from 

June through September. 

In addition, providing a plant of a capacity in either of these 

two size ranges, could provide base load demand to the New Braunfels system, 

keeping the existing Edwards Aquifer Wells to provide peak demand supplement. 

Alternatively, some cities which have two sources of supply, such as this, 

have elected to utilize wells as the base load facilities, thus keeping the 

surface water treatment facilities as reserve capacity to provide water for 

summer peaks. Considering the unit production costs developed in the previous 

section, either of these two alternatives would require some degree of increase 

in water rates, but we feel that this increase would be minimal in the absence 

of debt service for construction of the facilities. If debt service is 

included in the production costs, then the water rate increase would be 

somewhat higher; in all probability, somewhere in the range of approximately 

$0.30 to $0.35 per thousand gallons above the existing water rates, currently 

being charged to the customers of the Utilities. 
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The inclusion of a surface water supply source to the New Braunfels 

system, would add a degree of versitility to the supply facilities, which 

has not previously been available to system operating personnel. We would 

recommend that either of these two capacities could provide a substantial 

back-up supply for the system, and provide facilities which could reduce the 

need for future wells from the Edwards Aquifer, as proposed in the 1982 Water 

System Report by Hunter Associates, Inc. 

l 
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I. INTRODUCTION: 

Historically, water and its availability, has played a key role in 

the development and economic structure of the City of New Braunfels. The 

proximity of the Bal cones Fault Zone and the Carnal Springs has given New 

Braunfels a natural attractiveness as a tourism and recreational center. 

In addition, the natural geology of the area includes the formation of the 

Edwards Aquifer, which has served as a readily available source of good 

quality water in a seemingly endless supply. 

At present the Edwards Aquifer serves as the sole. source of municipal 

water supply for New Braunfels and a number of other communities along the 

fault zone. The Utilities currently has seven wells, six of which are in 

active use which pump water from the Aquifer for storage and distribution 

·to the citizens of New Braunfels. The total pumping capacity of the six 

active wells is 13,600 gpm (19.6 MGD), with an un-connected stand-by capacity 

of 4,200 gpm (6.0 MGD) in Well #7 (LCRA Well). 

In recent years a number of significant concerns have been voiced 

with regard to the re 1 i ability of the Edwards Aquifer, in terms of both 

qua 1 i ty and quantity. With so many communities using the aquifer as a 

primary and/or sole source of water supply, the potential for depletion of . 
the supply increases each year. In addition, the possibility of pollution 

of the aquifer is an ever-present and increasing danger. As a result, many 

of the adjacent communities have begun seeking alternate water supply 

sources, especially from surface waters. The relative abundance of water 

avai 1 able from surface run-off to the various impoundments in the region 

offers an attractive alternate for a water supply source. 
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II. SCOPE: 

In July, 1QR4 the en~ineerinq firm of Espey, Huston, and Associates 

preoared a Preliminary Engineering Report for the Guadalupe-Blanco River 

Authority (GBRA) which outlined the costs associated with furnishing treated 

water from a surface supply to the following retan water distribution 

agencies: 

1. New Braunfels Utilities 

2. Green Valley Water Supply Corporation 

3. Spring Hill Water Supply Corporation 

4. City of Cibolo 

5. City of Schertz 

6. City of Marion 

7. Crystal Clear Water Supply Corporation 

The stated prices for delivery of the treated water are variable, 

depending upon the combination of agencies included for the overall project. 

In the case of the New Braunfels Utilities, the quoted price ranges from 

$0.80 to $1.03 per thousand gallons, depending upon the combination of muni

cipalities included. This report was subsequently presented by the GBRA 

to the Board of Trustees of the New Braunfels Utilities for their considera

tion of prospective membership in such a regional water supply system. In 

addition, the presentation of this information has raised two primary policy 

questions for consideration by the New Braunfels Utilities. These questions 

are: 

1. Should the New Braunfels Utilities develoo a second primary 

water supply source for use in the event of catastrophic 

failure or contamination of the Edwards Aquifer?. 
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2. If so, would it be more cost effective to be a member of a 

regional system or to develop their own supply independent of 

any other water supply agencies? 

In order to more fully assess the second question, the New Braunfels 

Utilities has authorized the preparation of this report, for the purpose of 

examining the costs and feasibilities of developing a second source of 

municipal water supply from surface water in the Guadalupe River. 

III. OBJECTIVES: 

Several previous reports have been prepared which examine the 

auantity and quality of water in the Guadalupe River and the availability 

of water from storage on Canyon Lake upstream from the City of New Braunfels. 

These reports have been obtained, examined, and used as a basis of informa

tion in the preparation of this feasibility analysis. 

Consequently, the following assumptions have been made and/or 

utilized as a basis for this report: 

A) A sufficient quantity of water is available and/or obtainable 

from GBRA in the fonn of Base Flow and Storage in Canyon Lake 

to support each of the alternative schemes considered. 

B) The water from the Gudadalupe River is of a similar enough 

quality to be compatible with the Edwards Well water in the 

distribution system; i.e. no adverse effects would result from 

the combining of water. 

C) Each of the alternatives considered will require the same 

1 evel of treatment, that being the removal of turbidity, and 

color and odor control, such that alternative considerations 

will be based upon volume of flows only. 
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IV. ~ FACILITIES FOR NEW BRAUNFELS 

A. WATER DEMAND/PRODUCTION 

The New Braunfels Water System Analysis, prepared by Hunter 

Associates, Inc., in July 1982, reported an average daily water demand of 

5.54 MGD, with a peak demand of 17.3 MGD, during 1980-81, to serve a then 

existing population of +24,000 persons. This report also projected a 

population of +56,000 persons, within the New Braunfels service area by the 

year 2000. Neqlecti ng any additional large industrial water demands, the 

projected water demands are: 

Average Daily Demand - 11.6 MGO 

Peak (Summer) Demand - 37.7 MGD 

The total water demand for 1984, by NBU, is shown in Table 1 herein. 

Admittedly, 1984 was a very dry year, with little rainfall in the spring 

and summer months. Apparently, the voluntary water conservation measures 

imposed, helped to reduce the July and August peaks. Still, the total 

demand for the year averaged 6.65 MGD. 

The 1982 Water System Analysis also recommended an increase of 

water supply capacity, from 13,600 gpm at present, to a total of 28,000 gpm 

by the year 2000, in order to maintain the TDH standard of 0.6 gpm/connect ion 

and meet fire flow demands. 

Each of the alternatives considered herein would be supplemental to 

the existing well capacities. However, it should be noted that the best 

operating efficiencies can be obtained from a surface water treatment 

facility by maximizing the time in operation. This is to say that maximum 

efficiencies will be realized by operating the surface supply continuously, 

and allowing the well supply to supplement flo~s as needed. The estimated 

operating efficiencies for various plant capacities, based on 1984 demands, 

are shown in Table 2 herein. 
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TABLE 2 

NEW BRAUNFELS, TEXAS 

ESTIMATED PLANT OPERATING EFFICIENCIES 

Estimated Plant 
Operating Efficiencies 

Month 

Total 
Demand 
(1984) for Plant Capacities of: 

January 5.09 

February 5.05 

March 4.65 

April 7.23 

May 7.57 

June 7.39 

July 9.01 

August 8.16 

September 8.67 

October 6.65 

November 4.70 

December 4.29 

Basic Operating Efficiency 

Adj. for Peak Factor 

Maint. Down Time 

Normal Operation Efficiency 

4 MGD 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

2.0% 

98.0% 

6 MGD 

85% 

84% 

78% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

79% 

72% 

91.5% 

4.0% 

2.0% 

85.5% 

8 MGD 

64% 

63% 

58% 

90% 

95% 

92% 

100% 

100% 

100% 

83% 

59% 

54% 

79.8% 

4.0% 

2.0% 

73.8% 

10 MGD 

51% 

51% 

47% 

72% 

76% 

74% 

90% 

R2% 

87% 

67% 

47% 

43% 

65.6% 

4.0% 

2.0% 

59.6% 
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B. LOCATION OF WATER TREATMENT FACILITIES 

Several factors enter into the selection of a site for the treatment 

·plant of which the following are a few major considerations: 

1. Size of plant and quantity of water to be treated 

2. Availability and cost of land 

3. Quality and quantity of water to be treated 

4. Access to River for intake structure and raw water pumpage 

5. Access to existing water distribution system 

6. Cost to put treated water into system 

Three potential sites along the Guadalupe River have been selected 

to investigate as follows: 

1. Site "A" is 1 ocated on the southerly side of Torrey Street 

just westerly from its intersection with Gruene Road. 

2. Site "B" is located on the southerly side of Gruene Road 

adjacent to the Guadalupe River. 

3. Site "C" is located north of the Mission Valley Mill plant 

alonq Broadway Street. 

C. DISCUSSION OF VARIOUS SITES 

1) Site "A": 

Being located adjacent to Torrey Street would make this site 

desirable because of access. It is property not now being used and is not 

desirable for use as a subdivision. A plant of any size from one to eight 

million gallons could be constructed here. Its availability is unknon as 

well as the cost per acre. The river intake would be in a good location; 

however the raw water line to feed the plant would be about 2,500 feet 

away. This location would be easy to pump into the existing distribution 
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system on Torrey and Houston Streets where there are 18 11 mains feeding the 

system. 

2) Site "B": 

The location of this site is generally in the same area as Site 

"A", except it is closer to the River and the availability and land cost 

may be too extreme to consider. It waul d be the c 1 osest for a raw water 

line and the intake structure would be on the property. Any size plant 

could be built at this location. However, the distance to the existing 

distribution system will be greater. 

3) Site 11 C11
: 

This site is the most remote from the existing system and the 

only one on the Easterly side of the Guadalupe River. The location has 

one major factor to consider since it is located downstream from the Comal 

River discharge into the Guadalupe. During flows of the Comal, the utilities 

permitted water could be treated. An.Y size plant could be built here 

depending on the availability and cost of the land. The intake structure 

could be near to the plant, only 600' or more away. In order to get smaller 

quantities of water into the distribution system, pipe lines could be 

restricted to the East side of the River. larger quantities of water 

being pumped into· the system would require a crossing of the Guadalupe 

River with either a 16" or 18" diameter pipe. 
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D. SELECTION AND EVALUATION OF ALTERNATIVES: 

The alternative Water Supply and Treatment Facilities to be evaluated 

for comparison are listed as follows: 

1) Alternative "A" - 1.0 MGD 

For purposes of comparison with the EH&A report prepared for 

GBRA, a plant capacity of 1.0 MGD (700 gpm) will be considered. 

It should, however, be noted that 1.0 MGD represents approxi

mately 15% of the average daily water demand for New Braunfels, 

and would not provide an adequate supply in the event of catas

trophic failure of the Edwards Aquifer Supply. 

2) Alternative "B" - 4.0 MGD 

A capacity of 4.0 MGD (2800 gpm) represents approximately 60% 

of New Braunfe 1 s average daily demand. In an extreme worst 

case situation, this scheme would be able to provide minimal 

water service to the customers of New Braunfels Utilities. 

Under normal conditions this plant would be able to operate as 

near 100% of the time as possible, in furnishing base demand 

with the existing wells to furnish water for additional demands. 

3) Alternative "C" - 6.0 MGD 

A capacity of 6.0 MGD ( 4200 gpm) would furnish approximately 

90% of the present average daily water demand for the City of 

New Braunfels. Under normal operating conditions the Edwards 

Wells would supplement the water plant intermittantly through 

the peak summer demands. As sole water supply the surface 

water supply could produce enough water to meet present 

domestic water usage demands in an emergency situation. 
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4) Alt~rnative "0" - 8.0 MGD 

A capacity of 8.0 MGD (5600 gpm) could supply the total present 

water demand of New Braunfels for approximately 7-9 months of 

the year with the Edwards Aquifer Wells to supplement for the 

summer peak demands only. In the event of no water from the 

Edwards, only a minimal change of water usage would have to be 

enacted. 

Table 3, which follows herein, shows the total estimated capital 

costs required to construct the Surface Water Supply and Treatment Facilities, 

for the various design capacities, as outlined. Table 4 shows the total 

annualized costs, operating efficiencies, unit production costs, and total 

product ion costs for furnishing treated water from a surface supply to the 

existing distribution system. 
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TABLE 3 

NEW BRAUNFELS, TEXAS 

SURFACE WATER SUPPLY 

CAP !TAL COSTS 

Item Alt. 11 A11 

Description (1.0 MGD) 

1) Raw Water Intake/ $ 200,000 
Pump Station 

2) Raw Water Piping $ 25,000 

3) Water Treatment 
Facilities $ 700,000 

4) Sludge Handling/ 
Dewatering Fac. $ 175,000 

5) Clearwell Storage 
& High Service 
Pump Facilities $ 225,000 

6) Treated Water 
Transmission 
Piping to Oist. 
System $ 75,000 

Sub-Total for Const. $1,400,000 

Contingencies (10%) $ 140,000 

En~ineering, Surveying 
& Inspection (10() $ 140,000 

Land & Easements 

Administration 

Total Capital Cost 

Annual Debt Service 
(20 yrs. @ 10.0%) 

$ 50,000 

$ 25,000 

$1,755,000 

$ 206,200 

Alt. ngu 
(4.0 MGD) 

$ 250,000 

$ 50,000 

$2,000,000 

$ 450,000 

$ 350,000 

$ 100,000 

$3,200,000 

$ 320,000 

$ 320,000 

$ 75,000 

$ 25,000 

$3,940,000 

$ 462,950 

Alt. "C 11 

(6.0 MGD) 

$ 275,000 

$ 75,000 

$2,800,000 

$ 600,000 

$ 450,000 

$ 200,000 

$4,400,000 

$ 440,000 

$ 440,000 

$ 100,000 

$ 25,000 

$5,405,000 

$ 635,100 

Alt. 11 011 

{8.0 MGD) 

$ 300,000 

$ 100,000 

$3,500,000 

$ 700,000 

$ 500,000 

$ 300,000 

$5,400,000 

$ 540,000 

$ 540,000 

$ 125,000 

$ 25,000 

$6,630,000 

$ 779,000 
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Item 
Description 

Annual Debt Service for 
Supply & Treatment 
Facilities 

Operation & Maintenance 

General & Administrative 

Electrical Power 

Total Annual Cost 

Est. Plant Operation 
Efficiency 

Est. Total Annual 
Production (M.G.) 

Unit Production Cost 
(per 1,000 Gal.) 

Water Purchase Cost 
(per 1,000 Gal.) 

Total Finished Water 
Production Cost 

O&M/M.G. 

TARLE 4 

NEW BRAUNFELS, TEXAS 

SURFACE WATER SUPPLY 

ANNUAL PRODUCTION COSTS 

Alt. "A" Alt. "B" 
(1.0 MGD) (4.0 MGD) 

$206,200 $462,950 

$100,000 $125,000 

$ 35,000 $ 35,000 

$ 37,500 $145,000 

$378,700 $767,950 

98% 98% 

357.7 1,430.8 

$1.06 $0.54 

$0.12 $0.12 

$1.18 $0.66 

$377.60 $111.80 

Alt. "C" Alt. "0" 
(6.0 MGD) (8.0 MGD) 

$ 635,100 $ 779,000 

$ 140,000 $ 160,000 

$ 35,000 $ 35,000 

$ 215,000 $ 290,000 

$1,025,100 $1,264,000 

85.5% 73.8~ 

1,872.5 2,155.0 

$0.55 $0.59 

$0.12 $0.12 

$0.67 $0.71 

$83.40 $78.40 
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E. PRESENT WATER PRODUCTION COSTS 

Based on information obtained from New Braunfels Utilities personnel, 

the current cost attributable to production of potable water from the 

Edwards Aquifer wells averages 19.1 cents per thousand gallons. Obviously, 

this cost is significantly less than the cost of producing treated surface 

water, due to the treatment facilities required. For purposes of overall 

analysis, thisfigure has been used to compare the total cost of production 

for a blended mixture of treated surface water and Edwards Aquifer water. 

Table 5 which follows herein shows the averaged costs of production 

of qround water and surfacewater to supply the total New Braunfels demand 

( 1984), based on the various size increments for surface water treatment 

plants previously considered. 
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Total 1984 Demand (MG) 

TABLE 5 

NEW BRAUNFELS, TEXAS 

BLENDEO WATER PRODUCTION COSTS 

Alt. "A" Alt. "B" Alt. "C" 
( 1. 0 MGD) (4.0 MGD) (6.0 MGD) 

2,395 2,395 2,395 

Est. S.W. Production (MG) 358 1,431 1,873 

Total S.W. Production 
Cost ($1,000/Yr.) $ 421.5 $ 937.2 $1,246.1 

·Est. G.W. Req'd. (MG) 2,037 964 522 

Total G. W. Production 
Cost $ 389.1 $ 184.1 $ 99.7 

Total Annual Prod. 
Cost $ 810.6 $1,121.3 $1,345.8 

Total Averaqe Prod. 
Cost/1,000 Gal. $ 0.34 $ 0.47 $ 0.56 

r 1!:::::::=::==========15 

Alt. "D" 
(8.0 MGD) 

2,395 

2,155 

$1' 521.7 

240 

$ 45.8 

$1,567.5 

$ 0.65 
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F. ADDITIO~AL WELL FACILITIES 

As previously discussed, the 1982 Hunter Associates report projec

ted significant increases in both population and water demand for the 

remainder of this century. In order to meet this demand, the New Braunfels 

Utilities must provide additional facilities for supplying water from either 

a surface supply or a ground water supply. Obviously the least expensive 

alternative would be to construct additional wells into the Edwards Aquifer, 

provided that the availability and quality of the water continues to be 

good. In addition the LCRA well, presently owned by New Braunfels Utilities, 

could be restored and tied into the distribution system, to provide addi

tional capacity at minimal cost. Table 6 outlines the costs of restoring 

the LCRA well, and constructing new well supply facilities, along with the 

additional production costs resulting from these improvements. 
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Well Drilling 

Pumping Equipment 

Ground Storage Tank 

TABLE 6 

NEW BRAUNFELS, TEXAS 

ADDITIONAL WELL FACILITIES 

CAPITAL COSTS 

Restore LCRA 
Well 

$ 50,000 

& High Service Pump Fac. $450,000 

Sub-Total for Construction 

Contingencies 

Engineering & Surveying 

Land & Easements 

Administration 

Total Capital Cost 

Annual Debt Service 
(20 Yrs. ~ 10%) • 

Add 1 1. Prod. Cost/1,000 Gal. 

$500,000 

$ 50,000 

$ 40,000 

$ 10,000 

$600,000 

$ 70,475 

$ 0.03 

Drill New 
Well 

$300,000 

$ 50,000 

$450,000 

$800,000 

$ 80,000 

$ 65,000 

$ 25,000 

$ 10,000 

$980,000 

$115,100 

$ 0.05 
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Information furnished by GBRA indicates that the cities of Cibolo, 

Schertz, and Marion will probably choose not to participate in the GBRA 

Regional Project, primarily due to their distance from the facility site 

and the cost of treated water transmission piping. There is, however, 

considerable interest remaining on the parts of Green Valley, Springs Hill, 

and Crystal Clear Water Supply Corporations, in participating in the GBRA 

project, primarily due to their proximity to the facility site, and their 

remoteness from acceptable well locations. 

As a result, this section of this report will consider ·the construc

tion of a Regional Water Supply Facility to furnish treated surface water 

to the New Braunfels Utilities, Green Valley WSC, Springs Hill WSC, and 

Crystal Clear WSC via Springs Hill. This report will assume that the costs 

of construction, operation, and maintenance will remain constant, regardless 

of whether the facilities are owned and operated by New Braunfels Utilities, 

or GBRA, or both entities together as a Joint Venture. The anticipated 

location of the water treatment facilities for the Regional Project would 

be the Dunlap Dam site proposed by GBRA in the 1984 E, H, & A report, as 

this site is most centrally located for all of the retail distribution 

agencies involved. 

Green Valley WSC presently receives water from two sources of 

supply. The primary source is two (2) Edwawrds Aquifer wells located south-

west of New Braunfels. A secondary supply, constructed in 1984, comes from 

the New Braunfels Utilities distribution system, through a connection 

located near F.M. 1044 and County Line Road in the southeast portion of New. 

Braunfels. 
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Springs Hill WSC currently has a 1.0 MGO surface water treatment 

plant located near the Guadalupe River between New Braunfels and Seguin. 

In addition, they also receive water from the New Braunfels Utilities 

distribution system through a connection located adjacent to Highway 46 

near Clear Springs. 

Crystal Clear WSC currently uses Edwards Aquifer Wells as its sole 

source of water supply, but could connect to the Springs Hill System for a 

secondary source. Demand allowances for Crystal Clear WSC will be included 

with Springs Hill for purposes of this project. 

The 1984 Espey, Huston report included first-stage capacities of 

2.0 MGO and average demands of 1.0 MGO for each Green Valley WSC and Springs 

Hill/Crystal Clear WSC. As previously discussed, maximum plant operating 

efficiencies will be realized by utilizing the surface water facilities to 

furnish base demands, and supplementing with well water to accommodate peak 

demands. For this reason the average demands for Green Valley WSC and 

Springs Hill WSC have been increased to 1.5 MGO each. 

Table z, which follows herein, shows estimated plant operational 

efficiencies for the three regional facility alternatives considered. 

Tables.§. & .2. show the capital costs for construction, and total annual 

production costs for furnishing treated surface water to the various retail r distribution agencies. 
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TABLE 7 

NEW BRAUNFELS/GBRA REGIONAL FACILITY 

SURFACE WATER SUPPLY 

TOTAL DEMANDS 

Alt. 11 E" Alt. 11P Alt. 11G11 

(8.0 MGD) (10.0 MGD) (12.0 MGD} 

Annual Plant Production 
Capacity (MG} 2,920 3,650 4,380 

NBU Capacity {MGD) 4.0 6.0 8.0 

Annual NBU Demand (MG) 1,459 2,004 2,329 

GVWSC Capacity (MGO) 2.0 2.0 2.0 

Annual GVWSC Demand (MG) 548 548 548 

SHWSC Capacity (MGD) 2.0 2.0 2.0 

Annual SHWSC Capacity (MG) 548 548 548 

Total Annual Demand (MG) 2,555 3,100 3,425 

Plant Operating Eff. 87.5% 84.9% 78.2% 
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TABLE 8 

NEW BRAUNFELS/GBRA REGIONAL FACILITY 

SURFACE WATER SUPPLY 

CAPITAL COSTS 

Item Alt. 11 E11 Alt. 11 F11 

Description (8.0 MGD) (10.0 MGD) 

1) Raw Water Intake/ 
Pump Station s 300,000 s 325,000 

2) Raw Water Piping 100,000 125,000 

3) Water Treatment 
Facilities 3,500,000 4,100,000 

4) Sludge Handling/ 
Dewatering Fac. 700,000 750,000 

5) Clearwell Storage 
& High Service 
Pump Facilities 500,000 550,000 

6) Treated Water 
Transmission 
Piping to Dist. 
System 700,000 950,000 

Sub-Total for Const. $5,800,000 $6,800,000 

Contingencies (10%) 580,000 680,000 

Engineering, Surveying 
& Inspection (10%) 580,000 680,000 

Land & Easements 75,000 100,000 

Administration 25,000 25,000 

Total Capital Cost $7,060,000 $8,285,000 

Annual Debt Service 
(20 Yrs. @ 10.0%) $ 829,550 $ 973,500 

Alt. 11G11 

(12 .0 MGD) 

$ 350,000 

150,000 

4,600,000 

800,000 

600,000 

1,200,000 

$7,700,000 

770,000 

770,000 

125,000 

25,000 

$9,390,000 

$1,103,300 
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VI. SUMMARY 

When considering the advantages and disadvantages of developing 

surface water supply and treatment facilities, several factors, which will 

potentially affect the feasibility of the project become very apparent. 

Some of these factors are: 

1) There is no 1 ess. expensive source of water than the Edwards 

Aquifer, provided that the quality of the water in the aquifer 

remains good and the availability remains plentiful. 

2) The development of a surface water supply can not compete with 

Edwards Well water on a cost-effectiveness basis. 

3) If there is sufficient desire for the New Braunfels Utilities 

to develop a surface water supply, as a second water supply 

source, it can be accomplished based on water rate increases 

of 15 cents to 45 cents per thousand gallons, depending upon 

the alternative plant capacity selected. 

4) The required rate increase for customers of the New Braunfels 

Utilities would not be affected significantly by New Braunfel's 

development of the system, as opposed to New Braunfels Utilities 

participation in a regional project. However, the other parti

cipants in the regional project could be affected significantly 

by New Braunfel's participation, due to the "economy of scale" 

of the project. 

5) Oeve 1 opment of the project by GBRA, with participation by New 

Braunfels Utilities could be advantageous to both entities for 

the following reasons: 

a) New Braunfel's Bonding Capacity would not be used to develop 
the project. 

b) GBRA could possibly utilize "Run-of-the River" permits and 
thus reduce the raw water cost by not taking total flows 
from storage at Canyon Dam. 
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TABLE 9 

NEW BRAUNFELS/GRRA REGIONAL FACILITY 

SURFACE WATER SUPPLY 

Item 
Description 

Annual Debt for 
Supply & Treatment 
Facilities 

Operation & Maintenance 

General & Administrative 

Electrical Power 

Total Annual Cost 

Est. Plant Operation 
Efficiency 

Est. Total Annual 
Production (M.G.) 

Unit Production Cost 
(per 1,000 Gal.) 

Water Purchadse Cost 
(per 1,000 Gal.) 

Total Finished Water 
Production Cost 

ANNUAL PRODUCTION COSTS 

Alt. "E" 
(8.0 MGD) 

$ 829,550 

160,000 

35,000 

335,000 

$1,359,550 

87.5% 

2,555 

$0.53 

$0.12 

$0.65 

Alt. "F" 
(10.0 MGD) 

$ 973,500 

180,000 

35,000 

420,000 

$1,608,500 

84.9% 

3,100 

$0.52 

$0.12 

$0.64 

Alt. "G 11 

(12.0 MGD) 

$1,103,200 

200,000 

35,000 

500,000 

$1,838,300 

78.2% 

3,425 

$0.54 

$0.12 

$0.66 
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