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June 13, 1988

Board of Trustees

New Brauntels Utilities .

P.G. Box 315289

New braunfeis, TX 7ul31-5¢8Y9

Dear Sirs:

Three years ago you Degan in earnest to investigate the ocevelopment of «a
surface water supply, 4s an alternate to yround water from the Edwards
Aquifer.

A preliminary engineering report was submittea for your review dated July,
1965, comparing the relative merits of Joining the GBRA and others in the
developmnent of a water treatment plant on Lake Dunlap. After comparing costs
and other factors, it was determined that the New Braunfels Utilities should
consider developing a treatment plant themselves,

In March, 1987 a suppleniental engineering report was submitted to indicate
neeas and costs of various size units from a plant delivering 6 MGL, 8 MGD,
10 mGDh ana 12 MGU.

Over the past year, the New Braunfels Utilities has receivea support of many
service organizations to continue with the cevelopment of the plant.

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

Yours very truly,

HUNTER ASSUCIATES, INC.
Consulting Engineers

,<f:pun C 7777*‘;??f¢£%§"
Sam C. McKenzie, Jr. David J. Prewett, P.E.

Senior Vice President Vice Presigent

SCin/ tc
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PAST AnU FUTURE WATER DEANDS

Historically, total water uemands within the Hew Braunfels
ytilities service area have increased at an dverage rate of J3-4% per year,
with significant variations due to seasonal precipitation and temperature
variations. During the perioa of January, 1984 through Decemoer, 1Y&7, the
total number of water customers served by the NBU increased from 9,100 to
10,366, for an average annual increase of 3.48%. Taple 1, which follows
herein, shows the projected water demands for New Braunfels, from 1987
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 water demands for the following conaitions:

A. HMinimum monthly average demand

B.  Annual average daily demand

C. Maximum monthly average demana

D. Peak daily demand

Basea on the historical ana projectea water aemanas for New
Braunfels, we have recommended that a 6 MGD plant shoula be considerea as the
least capacity required to proviae for base-load aemana for 1990, which would
be the earliest that a new facility could be placed 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 & MGU woula most closely
match the projected base demand. Therefore, ooth alternatives will be

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

be most advantageous.
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Year

1957
1990
1495
2000
2005
2010
2015
2020

TABLE 1
NEW BRAUNFELS, TEXAS

PRUJECTED WATER DEMANDS

(1ys7 - 2uz0)

Total Annual Avg. Monthly
Water Demand Water Demand
{MG) (MGD)
2,438 6.68
2,703 7.41
3,210 4.80
3,813 10.45
4,529 12.41
5,379 14.73
6,388 17.50
7,587 20.80

2

Min. Monthly
Water Demand




WATER DEMAND (MGD)

NEW BRAUNFELS, TEXAS
22—  PAST AND FUTURE WATER DEMANDS
(1980 — 2010)

1980 1885 1980 1985 2000 2005 2010

YEAR



new Braunfels Weter Rignts

The <following rtable indicetes water rights heid by the New Braunfels
Utilities and the City of New Braunfels on the Comal River. Certif:ied Filing
No. 135 in the amount of 5658 acre teet per year (a.f./yr.) equals the
average of 5.04 miilion galions per day. It i1s desired that these rignts be
transferred to the Guacaiupe River to De withdrawn at the site of the water
piant for use in the N3U system. Tnese rights would be avallable as long as
the Comal River 1s discharging this amount in the Guadaiupe. Snoulid the
Comal River cease to flow, there would be no rignts for the NBU from the

Guadalupe.

Should this severe drought occur, the only source of supply for the water
treatment plant would be from storage 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 Filing 411 heid by the City of New Braunfeis, in the amount of
1,289 a.f./yr., ecuals i.1I5 M.G.D. and would continue to be heid by the City

of New Braunfels for irrigation of the Municipal Golf Course.
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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)
A Listed by Priority Date
NOTE: Information shown is not based on results of adjudication proceedings
except for New Braunfels Utilities and City of New Btauné;ls
Water Right County River Order Appropriator Stream Purpose Amount Authorized Priotity
No. No. (a.f./yr.) Date
A2l Guadalupe 642500 G-B R A TP1 Guad. Hydro. 941,161 4/01/14
A2l Guadalupe 623500 G-B R A TP3 Guad. Hydro. 941,161 4/01/14
A2l Guadalupe 610000 G-B R A TP4 Guad. Hydro. 941,161 4/01/14
A2l Guadalupe 582500 G-B R A TPS Guad. Hydto. 941,161 4/01/14
*( CF135 Comal 702500 New Braunfels Comal Ind. 141,438(5658) 6/01/14
(" Utilities.
{
E - Hydro. 124,870 6/01/14
( Irc. 200 6/01/14
CF571 A Gonzales 320000 City of Gonzales Guad. Hydro. 796,363 6/16/14
CF802 B Guadalupe 600500 Seguin Municipal Guad. Hydro. 300,448 6/24/14
Uctilities
CF803 B Guadalupe 597500 Seguin Municipal Guad. Mun.-Dom. 7,000 6/24/14
Utilities 7
* CF41l Comal 715000 City of New Comal Mun. -Dom. 1,289 6/27/14
Braunfels
* CF294 Comal 700000 City of New Comal Rec. ~0- 6/29/14

Braunfels
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Water Right County River Order Appropriator Stream Purpose Amount Authorized Priority
No. No. (a.f./yr.) Date
*(CF326 A Comal 685000 West Point Guad. Ind. 3,388(339) 6/29/14
Pepperell, Inc. a
( and et al. and
L
*( A2050 A Comal 685000 New Braunfels Guad. Ind. 5 6/29/14
( Utilities
CF324 Comal 687500 Camp Warnecke, Comal Hydro. 144,794 6/30/14
Inc.
All63 Gonzales 520000 G-B R A (H-5) Guad. Hydro. 941,200 9/10/28
All63 Gonzales 537500 G-B R A (H-4) Guad. Hydro. 941,200 9/10/28
All63 Gonzales 537900 G-B R A (H-3) Guad. Hydro. 941,200 9/10/28
All63 Guadalupe 538200 G-B R A (H-2) Guad.- Hydro. 941,200 9/10/28
Allé3 Guadalupe 548500 G-B R A (H-1) Guad. Hydro. 941,200 9/10/28
Al469 Calhoun 100000 Unio? Carbide, Guad. Irc. 42,615 5/14/45
et al. )
Al469 G Calhoun 007500 Union Carbide, Guad. Irr. 8,632 1/26/48
et al.
Al1578 B Victoria 150000 E I DuPont Guad. Ind. 198,000 10/05/48
De Nemours
Al713 Calhoun 070530 West Side Calhoun Guad. Irr. 9,944 6/21/51
ND
Al723 Victoria 170000 Central Power & Guad. Ind. 209,189 8/15/51
Light Co.
Al736 E Calhboun 115000 Union Carbide, Guad. Ind. 12,600 1/7/52

et al.




LOCATION OF SURFACE WATER TREATWENT FACILITIES

Previous reports indicated several possible locations, along the
Guadalupe River, tor the construction of the water plant, A more in-depth
investigation of specific sites was requirea, so the New Braunfels Utilities
engaged a real estate firm to study seven (7) tracts of land. A map follows
showing the location of those seven tracts. The resulting report vy tnis
tinn gave the following information on each site:

A. ACreage

B. Zoning

C. Relationsnip to the area flood plain

D. Access to

1. Guadalupe River
2. Cities' water, sewer and electrical systems

E. Availability

F. Cost

After analyzing all the sites, it was agreed that site two (2)
would best meet the criteria estaolished in the preliminary report of July,
1985, page 7.

Tne following information was presentec by the real estate report
on the preferred site No. 2:

A. 12.38 acres ot land located at 38 East Austin Street.

B. Zoning is RZ2-Duplex.

C. The flood plain is Zone B, a part of which is within the 50U

year flood plain.

D. Access to:
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1.

Tne Guaualupe River is only 1,500 feet from the site,

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

2.

3.

in Austin Street.

Utilities:

a) A six inch {6") sewer line flows along the
northeasterly property line to a sewage 1ift station at
the northerly property corner. The force main parallels
the northwesterly property line to Austin Street.

b) Six inch (6") water lines are located in Austin
Street to the West and Albert Street to the East. Only
six hundred feet (600') away in East Torry Street there
is a major water transmission line, eighteen inches
(18") 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.

Electric service is available with three phase service

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

The followiny maps of Tract 2 follows:

$400,000.
1.
Zone B.
Z.
3.
4.

Local neighborhood area map with 500 year flood plain in

Boundary map ot the 12.38 tract.
Water line map of the area.

Sewer line map of the area.



T TT—

r\—’

STREET

'
'
i
i

HOUSTON

CENTRAL

d-—**-‘%?ﬂmg
R
[r STReer ™

SThg

=t L_aweear) | (0)

ATH
NORTH
BOOKER

/
/

/

!
¢

i/

—



//

|

4

| -
. N - )% e e - o wase - e vee-,
E "AUSTIN ST D'--- R .;—._—‘ R A e S e I S N O S Y Py S T Yo A L s —
fe \\ - * .
Te R
- ﬁ O 3
C St . .1 . . o '
T e=twt et A - i
N hid o i
. . e o 3
= N 4:":'/". . !
H e !
Y=~ X o | :
68 ) ’ J’J ; a
I . | ‘
] ) , i * - * '
| o 1 i
£ ]
+ ,
i l ‘ 3
\ ,/ i .
L8 i 2
. H ;;
a - : i
— —— l' - _;.‘
| HEOE2 ! 3 .
: e 1 § 3
& 3 i
M . b d ~ ]
. i 12.374 ACRE TRACT 3 -
' - L9325
. 1, 941Vs
[ -
S E -
Lo “ Sz .- . T
i I .
« 1 e e
3 | -
P oo 4 -.5; . - -
) .:..;',’ | - R -2
L — - Y aets0w [Ty o . o’ 7 :,
e e e ————
- ~ t .
S ]
' - - -
E. GARZA--5T-+--. i —_ -
\ 2
- e .
B ! -
. b g
\- "':'
‘ ®
. < -
'3 o Nt e 2
§ o -
4 v 3 ar Sa
o Sastenw
I e
*
Conect H LAY = SHIWNG
& g $L0vr ¥ *ea? Tethm VK P Lawg
- et B 8wl egseg et Lr T €.TER salty
saves 8¢ 35+ -
ST s 30 ont Sets atzgers 19 tea. Ii.et
PR ~
. 03T N, A
S B ! Gl I AT TGl
1,:( . u-n.BmJ BALV et Y L



— {—TOR]ﬂ;Y'
+ '
" . 1
0§ -'1.. E
of ¢~ ' |
. e _ . oounmu----—n-.-_,
i:A - l :
£ ) \ 6%‘.“0 ==v
Sl ¥ - :
e | )
[ ]
==l oo 1] ' T 0 = —Biver +=
) !
N i S .
\. | s WATER LINES




L]
H
'
]

!

ﬂ-_—_-_';==i

LIFT

STATIONT

FJAUUD

»
<

Yl

.-.‘.',1.“".
\NRoiEd
Ny kit

2.

3

iR,

A -

.
a4t

/ €. YORREY
oooHﬁ

B---,

YT
of Street

LIFT STATION

NO. &

e ——

JOSEPHIN

8T.

ALBERT §T.

E, ALBERT g@T.
i

SEWER_ LINES

-
’

— 18" or

15"

-

10"

: E;"

&' . .



In order to determine a market value ot the property, the hew
Braunfels Utilities engaged a Real Estate Appraisal Consultant to evaluate
the desired property. The entire track consists of 12.374 acres. However,
.4325 acres is located on a high bpluff, Qith a swall residential home
adjacent to Austin Street, which woula be unusable for the water plant.
Therefore, the remaining property would be 11.9415 acres to be evaluated. A
copy of the transmittal 1letter to the HNew braunfels Utilities follows,
indgicating 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 New Brauntels Utilities in the amount of $258,830, $2v,000 yreater
than the appraised value. A copy of tne earnest money contract follows:

The site is now being investigated for yeological, archeological

anga historical considerations.

14



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

CURT!S W. BREMER, INC.
DPoost Gitnts Pppacrisons ¥ Gonsullsnts
409 N. SEGUIN ST,

NEW BRAUNFELS, TEXAS 78130
$12 625-7522

March 30, 1988

Mr. Roger Biggers

New Braunfels Utilities
P.0O. Box 289

New Braunfels, Texas 78130

Re: 11.9415 Acres
City of New Braunfels

Dear Mr. Biggers:

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 pricce in terms 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: T

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.

.

Respectfully submitted,

C_WZ z, é/éém&?/

Curtis W. Bremer, S.R.A.,R.M.

Ro‘ég§7b Johnson

CWB;RWJ/fk

16



EARNEST MONEY CONTRACT—COMMERCIAL UNIMPROVED PROPERTY
ZERS OF THE HOUSTON BOARD OF REALTORS, BY ITS LECAL

THIS CONTRACT FORNM K23 S2EN PREPARED FOR USE BY ME RD OF RE 1Ts
COUNSEL. AN ATTCANEY 27 LW LICENIZDIN TEXAS AND 2FPROVED FOR USE IN A TRANSACTION INVOLVING THE saLE
OF COMMERCIAL UNIMPRCA £ PACTERTY THIS FORM HAS NO7 32EN PRAFTED FOR A SPECIFIC TRANSACTION. THEREFORE.
THE PARTIES ARE ADVISED TO CONSULT THEIR ATTORNEYS BEFORE SIGNING.

1. PARTIES: HOVARD D. SPANDAU, TRUSTEE (Selies)
agrees o sell and comer 1o NEW BRAWFELS UTTILITIES '
(Buser} and Buver agtees to 2y trom Seiler the toilowing propenty 1o the considention and upon and subject 0 the terms, provisiens, and
conditions hereinatter set teonin.

2. PROPERTY: A trct of land siruated n COMAL County, Texas, together

with all improvements and tixeures. privileres, and appurtenances pertaining thureto herernatter collectively called “Prperty.” Jescribed as tollows
andlor as set out on Exiubic "A” artached hereto and incorporared heren: Appromtely 12.374 acre tract as

designated by survey attached less approximately .4 acres more or less. SEE ATTACHED
SURVEY. Purchase to exclude property that is included in the yellow highlighted area
known as 388 E. Austin St., a residence and approximately .4 acres more or less.

The metes and bounds Je;cnpnun Jetermined by the suney of the Property hereinatter provided for will replace Exhibit "A” attached hereto
in the event it should Jitter 1rom the attached exhubit.

3. CONTRACT SALES PRICE:

Cash pavable 3t ClosAR .. .o ottt ettt e e $.258,830.00__
Sums of all notes desenbed 1n Pamigmph dbelow ..o 00 L )
Sales Price (Sum of A and BY . ... . ottt e s.258,.830.00

Check applicable bux far Jeterminatiun of Sales Price:

(1) The sales price shall nor ke based upon the number ol acres/square teet compnising the Property as determined by the survey.

(2) If the survey of the Property required by Paragraph 19 refiects chat the aumber of tutal () acres { ) square feet compnising the
Property is more or lexs than 1 ) toral acres or ( ) total square feet (“Total Area”), the Sales Price

and the cash pavable a¢ closing shall be increased or reduced by the productr of S muluiplied by the amount of
wncrease or Jecrease of the toral arca.

noenwy

O (3) If the survey of the Property required by Paragraph 19 refiects that the number of net () acres () square feet comprising the
Property smoteorlessthan __ __{ ) net acres or ( ) net square feet (*Net Area™), the Sales Price and the

cash pavable at cloving shall he inercased or reduced by the preductof 3 multuphied by the amount of increase
or decrease of the net arca.

4. FINANCING: .

O A. SUBJECT TO: Buver makes subject to, and does not pay of. the unpaid balance of that promissory note o
dated and
does not zssume those chligations imposed by the Deed of Truse recorded 1n the county where the Property 13 situated. Buver shall
pay the installment payment Jue after the date of closing. The principal balance at closing willbe S allowing

foranagreed S__________  vanance. The cash pavable at closing shall be adjusted for the amount of such vanance. Should
this not be acceprable to the note holder, or if the vanance exceeds the amoune above, or should the terms of the note or deed of

trust or interest rate be modified, or should Buver be required to pay a transfer fee in excess of § this Conrract
may he terminated at Buver’s option and the Eamest Money s>hall be refunded 10 Buyer.

O B. ASSUMPTION: Buver shall assume the unpaid balance of that promissory note payable to
Jated and those obligations imposed tw the Deed of Trust recorded in Vblume

Page of the Deed of Trust Reconds in the county where the Property is situated. Buyer shall pay the instaliment

pavment Jdue after the Jdate of closing. The assumed pnncipal balance acclosingwillbe S, allowing for an agreed
& wamance. The cash payable ar clming shall be adjusted for the amount of such vanance. Buyer shall apply for
assumption approval within ___ Jdays from the effective date hereof and shall make every reasonable effort ro obtain the same. If the
vartance exceeds the above amount, or the existing interest fate 18 increased above %, or Buyer is required to pay an
assumntion fee in excess of § or ption approval cannot be obtained within _______ days from the effective
date hereof, this Contract may be terminated at Buyer's option and the. Eamext Money shall be refunded to Buyer. . .

THIRD PARTY FINANCING: This Contract is subject to approval of a loan for Buver by a third party in the amount of
NN S pavable in installments for not less than ________ years with the interest rate not to exceed %
per annum, and with each principal and interest installmene nottoexceed S, T including interest O plus interest.
Buyer shall apply for the loan within _______ days from the effective Jate heteof and shatl make every reasonable effort to obtain
approval. If the loan has not been approved withim .______ days from the cffective date hereof, this Contract shall terminate and

8}
N

the Eamest Money shall be refunded 1o Buyer. .
T D. SELLER FINANCING: Buver shall execute a pramissory note to Seller in the principal sum of $ beanny %
interest per annum, and pavable: (Check 1, 2, 3 andioe 4 below) .
T () In tull on the Jav of 19 with accrued interest being Jue and pavable
T ) In Z monthly Z annual 2 uther: installmenes of Se . T inclinding snterest O plus interest
cach. heinning on the Jday of 19 and continuing regularly thereatter unnl
the dan e 9 when the entire amount of pnncipal and interest then remaning

unpawl. shall he then Jdue and payable.

17




T (3 The Nute shall provide tor ne penonal o corporate hiabilin tn the zvenr ot 4 Zetzut, it reing undentond raar tne hoider ot
the Note My s oM to tne secunty provided 4 the Deed 1 Thint ang retaned vendots lien to enti rie ine pavment Lt one
indebredness.

Any Seller hnanced note mas be prepand in whole of In part at any time without penaity. Anv prepavments are 10 be appiied tonard the pavmen:
of the nstalimenes vt principar last matueinz, pat interest shall immediatehy cene upon amount o panaipal prepad. The lien secuning pavmene
of such note wil be tnterior 10 any hier secuning any Joan assumed. tanen subsect 0 or given in connection with third pams financing. Toon
note nerein provided shaii e secuted By endor’s and Deed ot Trust liens. A Vendor's Lien and Deed ot Trust *a secure anv assumpe
Buyer's pertormance W taken subject to -hail be required. which Lien sha.d be automaricaily released cn execur.on and Jdetnens ~ta . e
by noteholder. In case of duspute a3 to the rorm of the Deed. Nortews), ar Deed of Trusts), forms prepared by the State Bar ot Texas shall =e
used. Each note herein provided shail contain provision for acceieration of maturicy in the event of default and for the payment of reasonabic
attomev's fees 1if the note 15 plaved in the hands of an attomey for collection.

5. EARMEST MONEY: $2,300,00 s herewnth tendered and 1s to be deposited as Eamest Money wih Lard=Tex Title

as Escrow Agent, and placed in an interest teaning account, upon execution of the Contract

by both parties.

6. CLOSING: The closing of the sale ithe “Closing Date™) shall be un or before No 28 19 88 of within seven

(7) days after objections to title have been cured, whichever date 1s later.
A. At the closing, Seller shall deliver 20 Buyer, at Seller’s sole cost and expense, the foilowing:

(1) A Jdulv executed and acknowledged General Warranty Deed conveving good and indefeasible title in fee simple to ail of the Properrs,
free and clear of any and all liens. encumbrances, conditions, easements, assessments, Tesenvations and restncrions. except as permtred
herein and/or approved bv Buver in wriing;

2) An Owner's Pohey of Tirde Insurance ithe “Tirle Policy™) issued bv ___Land~Tex Title Co,

e 1ns the full amount of the Sales Price, dated as of closing. insuring Buver's fee sumple title to the Property to be good
and indefeasible subject only to those title exceptions permitted herein, or as may be approved by Buyer in writing, and the standard
printed exceptions conrained in the usual form of the Title Policy, provided, however:

(a) the exception as to area and boundaries ® shall not be deleted T shall be deleted except for “any shortages in area” and »of

deleted, such deietion shall be an expense of
(b) the exceprion as to restrictive covenants shall be endoned “None of Record™;
(c) the exception as 0 taxes shall be limited to taxes for the current year and subsequent years, and subsequent assessments for
pnior years due to changes in land usage or ownenhip;

(3) Furnish evidence of its capacity and authonty for the closing of this transaction;
(4) Execute all other necessary documents to close this transaction.
B. At the closing, Buyer shall perform the following:
(1) Pay the cash portion of the Sales Pnce;
(2) Execute the norels) and deed(s) of trust provided for herein;
(3) Fumuh evidence of its capacity and authority for the closing of this transaction:
(4) Fumish ro Seller and/or Third Parry Lender, ar Buver's expense. 3 morrgagee's policy issued by title company for the deedis) of truse'  1;
(5) Execute all other necessary documents to close this transaction.

7. FEASIBILITY STUDY: Buyer R1s 13 not cranted the night to conduct an engineenng, and/or market and econimic feasibrlicy seudy (“Feasibality
Study™) of the Property. In the event Buyer 13 granted such nght, Buyer shall have .6mos.— fanxfom the effective date hereof to perform
such study, and in this regard, Buyer or hus designated agents may enter upon the Property for purposes of such analysis, core drilling, or other
tests and inspections which may be deemed necessary by Buyer. If Buyer deterrnines, in his sole judgment, that the Property is not suitable
for any reason for Buyer's intended use or purpose, then Buyer may, on waitten notice to Seller on or before QOS¢ from the effective
date hereof, tesminate this agreement, and it shail be null and void for all purposes and the Eamest Money shall be retumned to Buyer, If the
wrnitten notice is not given to Seller within such period., this condition and any and all objections with respect to the Feanbility Study shall
be deemed to have been waived by Buver for all purposes. In the event this Contrace shall not close. through no fault of Seller, Buyer shall

restore the Property to its onginal condition, if changed due to the by Buyer. and shall provide Seller with
a copy of the results of any tests and inspections made by Buyer, excluding any marker and ecunomic feasibility studies.

8. BROKER'S FEE: JACK CHIRICH REALTY, INC, Listng
Broker (6 %) and Cemal

Co-Broker, (=—__%) (collectively the “Broker™), as Broker, has negotiated this sale and Seller agrees to pay Broker inm‘Coumy. Texas,
on consummation of this sale or on Seller’s default (unless otherwise provided herein) a toral cash fee of
of the total Sales Price, which Escrow Agent shall pay from the sales proceeds.

9. POSSESSION: The possession of the Property shall be delivered to Buver at funding.

10. SPECIAL PROVISIONS:
It is the agreement of the parties that Buyer shall have the right, during the pendency
of the contract, to conduct such tests and secure such approvals from third parties as
Buyer may deem necessaryto assure the suitability of the property to Buyer's intended use.
If Buyer determines not to close this transaction for whatever reason, Buyer shall return
the property to its original condition. If Buyer does not close this transaction for rea.
other than Sellers default under the terms hereof, the earnest money described herein sha
be paid to Seller.

Seller shall have the right, at his sole descretion, to remove, prior to closing, all
barns, cutbuildings and other structures from the property.

{Insert factual statements and business details applicable to this sale.)

age 4 ol 4 'R
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fesetvativna, of CONCIth By IRELing 0 Troperny . and enpenses stipuated o e pad by Buser wider catiet proaisons s o Conemyes

. PRORATIONS: Insurance tat Buver's crn"n) interet on any assumed of subject to Jebt, assessments, current tanes, and any rents and n.umuunu-

tees shall Fe promted o the date b Conirg 1 ad vaivrem taaes fur the vear i ahich the sare 1s closed ate aotavalable on the Clapg |
profation of taxes shail be made on tae ass of faxes anessed 10 the Previous veat, with 4 subseguent Cash aspustment Lt such promtn <
be made betueen Seiler and Buves. it necessan, when actusl rax tigures are avartable. [t Buver 1s assuming pavment ol 2 aang suriect o
any exusting loan on the Property, all reserve deposits tor the pavment of Paxes, imsutunce premiums, of uther chantes ~hail ke rainsterzed o
Buver by Seiler and Buver shall pav 1o Seller the amount of such reserve deposits

. TITLE APPROVAL: Seller shall deliver to0 Buver within twenty (20) davs from the date of this Contract 3 Commitment tar Tutle Insurance

{the "Commutment™ and. at Buver's request, leible copies of all recorded nstruments affecting the Property and recated as excertions in the
Commutment. |f Buyer has an obtection to 1items Jisclosed in such Commitment or survey. Buver shall have fourteen (14) dass ateer receist

. of such Instruments to make wntten objections 0 Seller. If Buyer or a :hird party lender makes such objections or if objections are disclosed

14,

in the Commutment, survey, or ov the 1ssuer of the Title Poicy, Seiler snall have thirty (30) davs from the date such objections are Jisclused
to cure the same, and the Closing Dare shall be extended. it necessanv. It the objections are not satuhed by the extended Clowni Date. thss
Conrract shail terminate and the Eamest Money retunded to Buver, unless Buser elects to waive the unsatistied objections and compiete the purchase.

DEFAULT: 1f Buver fails to comply herewith. Seller mav}ogooocoo0o0oaQeoo000asK terminate this Contract and receive the Eamest

Money as l.qu.da[gd damagc‘..% e A OO OO OO S O OO O O I G S L OO0 RO ORBOARO RN IICO00T
It Setler taiis to compiy herewith, Buver mayv (1} serminate this Contract and receive the Esmest Money, therety
releasing Seller from thus Conmct W) entarce spe:mc pefformance herecl ot (i) seek such othes relief as may be provided by law. JB00GOCOK

15.

16.

17

18.

19.

ATTORNEY'S FEES: Any signatory to thus Contract who 1s the prevailing parey in any legal proceeding agawnst any other signatory broughe
under or with relation to this Contract or transaction shall be additionally entitled to recover court costs and reasonable attomney's fees from
the non-prevailing party.

ESCROW: The Eamest Money 13 deposited with Escrow Agent with the undentanding that Escrow Agent (i) does not assume or have anv
hability for performance o non-pertormance of any party and (i) has the night o~ require the written reicase of Escrow Ayent. the termination
of this Contract, and the authorizaton from all parties 1o Jisburse the Earnest Money. At closing, Eamest Monev and accrued interest shail
be applicd to any cash down payment required, next to Buyer's closing costs and any excess refunded 1o Buyer. In preparation for closing, the
Escrow Agent or Broker may incur actual expenses on behalf of Selier or Buyer: theretore, any refund or payment of the Eamest Money under
this contract shall be reduced by the amount of anv actual expenses incurred on behalf of the party recesving the Eamest Money, and the
Escrow Agent will pay the same to the creditors entitled thereto. To the extent that the Seiler’s share of the Earnest Money 1 insurficient
to pay such expenses, the same will be Jeducted from the Broker's share of the Eamest Money.

REPRESENTATIONS: Seller herebv represents and warrants to Buver as folluws, which represensations and warmanties shall be Jeemed made
by Seller to Buyer also as of cloung Jate and such representations and warmanties shall survive closing:

A. There are no parties 1n possession of any pormion of the Property as lessees, tenants at sufferance, or trespassers;

B. There is no pending or threatened condemnation ar similar proceeding or assessment affecting the Property, or anv parr thereof, nor to
the best knowledge and belief of Seller 15 any such prceeding or assessment contemplated by any governmental authonty:

Seller 1s the fee simple owner of the nitle to the Property and 1 July authorized and empawered to sell said Property:
Scller has paud, through the current year, all taxes, charges, debrs, and uther assessments due by the Seller with respect to the Property;

The Property is not in a flood plain or water district, except as follows: 500 year flood plain

on

m

All loan(s) assumed or taken subject 1o will not be in default;

There will be no unrecorded liens or Uniform Cnmmemal Code hiens against any of the Property which will not be satisfied out of the
. Sales Price; | . .

Seller knows of no existing condition with respect to the Property ot its operation which violates any govemnment code or regulation;

Seller has no knowledge rhat che Property 1s subject to anv surface or sub-surface ground faults;

The Property is not being used and Seller has no knowledge that 1t has ever been used for the storage ot disposal of any hazardous or

toxic materials;

K. To the best of Seller's knowledge, no fact or condition exists which would result in the termination of the current access from the Property
to any presently existing highways and/or roads adjoining or sttuated on the Property, or to anv existng sewer or other utility facilities
servicing, adjoining, ot stuated on the Property;

L. Seller shall not further encumber, or allow the encumbrance of, the title to the Property, or modify the terms or conditions of any existing
encumbrances, if any, without the wntten consent of Buyer.

If any representation above is untrue, this Contract may be terminated by Buyer and Earnest Money shall be refunded to Buves, excluding (D),

(F) and (G) which shall be remedied by Seller prior to cloung.

USE OR PROPERTY: Seller O has Tkhas not claimed the benefit of laws permitting a special use valuation for the purposes of payment
of ad valorem taxes on the Property, and if so, Seller represents that he was legally entitled to claim such benefits. If Seller claimed such benefit
and after the purchase is closed, Buyer changes the use of the Property and the same results in the assessment of additional taxes, such additional
taxes will be the obligation of the Buyer. The representation herein shall survive closing.

PROPERTY SURVEY: Within __195_____ __ days from effective date hereof, Seller, at Seller's sole cost and expense. shall cause to be
delivered to Buyer 3 current plat or survey of the Property, prepared by a surveyor acceprable to the parties and the Title Company closing
this transactinn. The survey shall cerify to the Buyer and Title Company that: (1) the survey was made and staked on the ground: (1) the
plat shows the location of all improvements, highways, streets, roads, ruilroads, nivers, creeks, or sther warerways, fences, easements, and nghes-
of way on ot adjacent to the Property, if any; (1i) there are no visible discrepancies, conflicts, or encroachments except as shown on the survey
plat; (1v) che Property does not lie in the 100 year flood plain as established by the U. S. Army Corp of Engineers or any other govemmental
body; and (v) the survey plat s a true, correct, and accurate representation of the Property; (vi) the survey sets forth the number of ol acresiiquare
feet (whichever 1s applicable) and the number of net acressquare feet (whichever 1s applicable) compnising the Prperty. together with a metes
and bounds description thereof. The term net acressquare feet shall mean the total number of acressiquare feet conrained in the Property.
exclusive of any encroachments or land lying within the boundartes of a nght<ofway or easement or
. and shall be calculated to the nearest onethousandeth (1000th) of an acre. All easements and nghts-ot-wav shall be reterenced
to the recording informanion apphicable to the documents creating such easements ot nghts-of-way which have been reconded with the County
Clerk of the County in which the Pmperty 1s located. The survey shall locate and mark all comen and angles of the Pmperty's penimeter
on the ground with permanent. burtied 1m0 survevor's stakes.

1.0
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23.

24.

ALL APPLICABLE BOXES SHALL BE CHECKED BY THE PARTIES.
BRIXCE BOYER = SELLER'S ATTORNEY

Jack Chlrich Realty, Inc. 308623-00

. ASSIGNME.N’T:

LET T R N A T I RN TRL R T TR b T I I L DU PNV e .. 2

beluw the sigratute ot mgh ;Jm h:ttm

B The Contract shail be construed under and 1n accomiance with the faws ot the Srare ot Texas, and all Hbiigations of the parties crauted
hereunder are performabie 1in KRk Counn, Teras.

C.  This Contrace shall be binding upon and inure to the benetit of the patties heteto and their tespective hein, executen, administriton,
legai representatives, successors, and assigns.

D. In case anv one of more of the provisions contamed in this Contrace shall tor any reascr S¢ held o e invalid, iilegal, and unenton
10 any respece, such invaiidiey, tilegality, of unentorceatility snatl not attect any other provision herect, and thas Contract shail be construed
as 1t such invand, illegal. of unentorceable provision had never been cuntained herein.

E. Thus Contract constitutes the sole and only agreement of the paruies hereto and supersedes any prior undentandings or written of oral
agreements between the parties respecting the within subject macter and cannor be changed except by thetr weitten consent.

FE Tiume 1s of the essence of this Contract.

Words of anv gender used in this Contract shall be heid and consrrued 1o include anv other gender. and words in the singular number
shall be hetd 10 inciude the piurl, and vice vena, uniess the context requires otherwise.

H. Inaccordance with the requirements of the Texas Real Esrate License Act, Buver 1s hereby advised by Broker: (1) thar 1t should be fumished
with or obtain a poiicy of title insurance or have the abstract covening the Property examined by any attomev of its own selection, and
(2) that unless otherwise agreed to in wnting by the parties hereto, Broker and Co-Broker are being paid by Seiler and are represenung
Seller in this transaction.

X A. Buyer may not assign chis conraact.

T B. Buver may assign this Contract and all rights hereunder and shall be relieved of any future habilicy under this Contract provided the
assignee shail assume in waiting all the ubigations of Buyet hereunder.

TERMINATION OF OFFER: Unless accepted by Seiler. as evidenced by Seller’s signature hereto and delivered to Buyer by 500 PM., the

_L18th dayof ___May 1988 . thus offer 10 purchase shall be null and void and all parties hereto shall stand
relieved and reicased of any and all hability or obhgauons hereunder and all Eamnest Money shall be returned to Buyer.

CONSULT YOUR ‘ATTORNEY: Thus is intended ro be a legally binding contrazt. READ IT CAREFULLY. NO REPRESENTATION
OR RECOMMENDATION IS MADE BY BROKER OR ITS AGENTS OR EMPLOYEES AS TO THE LEGAL SUFFICIENCY, LEGAL
EFFECT, OR TAX CONSEQUENCES OF THIS DOCUMENT OR THE TRANSACTION RELATING THERETO. THESE ARE
QUESTIONS FOR YOUR ATTORNEY. CONSULT YOUR ATTORNEY BEFORE SIGNING. The Broker cannot give you legal advice
— only factual and business details conceming land and improvemencs.

EXECUTED in muluple originals effective the 12th  dgav of May 19.88 (Fill in date last party signs.)

S. T.BURRUS - BUYER'S ATTORNEY

Listing Broker ) License No. Seiler Howard D. Spandau, Trustee

By

Tova Ohlrich Lind

Seller

1273 River Terrace
New Braunfels, Tx 78130 (512)625-7772

Co-Broker License No. Seller's Address Phone No.
By NEW BRAINFELS UTILITIES
Buyer
Receipt of $ E By:
Money is acknowledged i the form Buyer
of
P. O. Box 310289, New Braunfels, TX 78131
Buyer's Address (512)629-8400 Phone No.
Escrow Agent
By
Page 4 of 4 (LY
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WATER TREATMENT PROCESS

A. Water Quality

As discussed in previous reports, the quality of the water in
the Guadalupe River 1is generally very good. Minimal treatment would be
requirea for this water; the only requirements would be treatment facilities
to allow for the removal of turbidity (silt and colloigal organic materials),
control of taste and odor, ana disinfection,

In general, the chemical quality of the Guaaalupe River water
is very good, ana very similar to the Eawards Aquifer water at the Comal
Springs. Both waters have a relatively high hardness, ana the Utilities may
want to consider converting to a softening process to decrease the hardness
content of the city water. The relative chemical characteristics of the two

waters are as follows:

Chemical Constituent Guadalupe River Comal Springs

Iron (Fe) --- 0.02-0.03
Calcium (Ca) 40- 80 65- 80
Magnesium (¥g) 1u- 14 15- 20
Sodium (Na) 3- 8 6- 8
Potassium (K) 1- 3 0.5- 3
Carbonate (C03) --- ---

Bicarbonate (HC03) 170-280 260-290
Sulfate (S04) 11- 18 20- 30
Chloride (C1) 6- 14 9- 14
Total Dissolved Solids 180-290 260-300
Hardness as CaC03 160-260 240-280
pH ' 7.3-7.5 6.8-7.8
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B. Proposed Treatment Facilities

It is presently anticipated that the first phase ot the NsU
Water Treatment Plant should be sized to adequately treat 8 mgd of water from
the Guadalupe River, for storage and aistribution in the NBU system.
However, due to the potential for growth in New Brauntels, and the possible
future participation ot other water.supply and distribution entities, some of
the components ot the system should pe aesigned to accommodate the tuture
needs. The treatment process proposea for this project would be composed of
the following facilities:

1. Raw Water Intaxke and Pump Station: For puniping water

from the Guadalupe River to the site of the surface
water treatment facilities,

a) Raw Water Intake Structure - to be designea for
screening of large solids, such as tree limbs, etc., and
sized to accommodate a future maximum intake capacity of
approximately 20 mgd.

b} Pump Station Facilities - to be aesigned to pump §
mgd at present with one (1) additional pump as a stand-
by wunit; pump station to be gesigned to accommodate
additional pumps and/or larger pumps, as needed to match
future demands.

2. Phase I - Water Treatment Unit

To be designed to treat 8 mgd (5,600 gpm) of raw water;
facilities to be designea fur removal of turbidity,
adjustment of pH, control of tastes and odors, and

disinfection; ana to accommodate the future cocnversion

22



to a hwwe or lune/soga softening process it an when
desired by NBU. Tne treatment unit will incluage:

a) Inlet Rapia Mix Basin - for mixing chemicals with
the viater for removal of the silt and oryanic materials.
b) Flocculation Basins (2 ta.) - for proviainyg reaction
time to buila the size of the particles and particulate
imatter for subsequent settiiny.

c) Settling Basins (2 Ea.) - for settling of the
flocculatea particulate matter.

d) Filter Unit (10 Filter Cells) - for filtering of any
residual tine organic or collcidal-type particulate
materials. To be designed as dual media (sand and
anthracite) for nigh rate filtering with air/water
gravity backwashing.

Clearwell Storage and High-Service Pumping Facilities

a) Clearwell Storage Tank - covered ground level
storage situated to fill by ygravity from the treatment
unit; to be sizea for 1.5-2.0 wmg total storage capacity
(4.5-6.0 hours of plant production).

b} High Service Pump Station - to pump finished water
for storage and distribution in the eastern end of New
Braunfels.

c) Low Service Pump Station - to transfer finished
water 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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saCkwash Decant Basin/Sludge Thickener

For separating the filtered ang settlead naterials fter
thickening and removal ot water from Tthe sluage with
facilities to recycle the water portion back to the head
end of the treaument plant.

Sludye be-watering Facilities

For ce-watering the sluage to consistency of
approximately 12% to 15% sludge to be subsequently
removed to the lanafill,

Chemical Storage ana Feeding rFacilities

For feeding al wn and/or polyelectrolyte  for
flocculation, and soda ash for pH acjustmwent of the
water, chlorine for aisintfection, and hydrotluosilicic
acia for fluoridation.

Plant Adwinistration, Laboratory ana Ccntrol Builaing

To provide plant aaministrative offices, plant control
laboratory facilities, and primary otor controls

necessary for plant operation.

lncremental Facility Sizing

As previously discussed, we feel that the first phase water

treatient facilities should be sized to treat &.0 mgd (5,600 gpm), as this
capacity should provide for the projected base demand for the year 1995. The
sizing of subsequent increments would depend upon future projections of water
for New Braunfels, and for any and all other entities which may

participate in future additions. Considering the water rights presently held
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Dy the New Braunfels Utilities plus the volule of water available through the
GBRA from storage at Canyon Reservoir, we teel that ultimately this plant
could pbe requirea to treat as much as 20-¢4 mgd. Thus we have incluced a
preliminary site plan of the proposed plant site, which follows herein,
showing three (3) incrementally sized 8.0 mgd treausent units, thus

ingicating the capapility of the site to accommocate such an vverall plan,
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D1STRIBUTIUN SYSTEM OPERATION PLAN

A. Existing Systen

The New Braunfels water system 1is suppliea by six wells
located generally along the Balcones Fault. Wells 1, 2 and 3 are located at
the water plant on Central Avenue; Well 5 is located in Landa Park; Well 4 is
near State Highway 4b on Laurel Lane; Well b is on loss Rock Drive near Wala
Roaa. These relatively high capacity wells provide the system with good
quality water from the Edwards Aquifer at varying capacities.

A1l of the wells, except Well 6, pump directly into ground
storage reservoirs near the wells, then high-service booster pumps pump from
the ground storage reservoirs, through the piping network ana into elevated
storage reservoirs at various locations throughout the City. The water level
in these elevated reservoirs is maintained at an elevation to supply the City
with water of sufficient quantity and adequate pressure.

Due to the variation 1in ground elevation in the City, the
water system has been divided 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 and 5 serve the customers who 1live in the higher
elevations of the City, which is located above the Edwards Aquifer recharge
zZone. A new pressure zone is being established in the northerly area of the
City to serve the industrial area long IH-35, to be referred to as Pressure
Zone 6 at elevation 900.

A1l 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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b. Proposea System Plan

When the surface water treatment plant is completea, it will
supply the City of New Braunfels with eight (8) million gallons of water
gaily. The following wmap indicates the proposed improvements necessary to
supply the aistribution system with this alternate water supply.

The raw water intake structure (:) will be located on a tract
of land owned by the City of New Braunfels, north of the Comal County Fair
Grounds. The water level in the Guadalupe River at this location is
relatively constant due to the small concrete dam located Just upstream at
Conmnion Street.

Raw water from the intake structure will be pumped through a
raw water pipeline (:) to the water treatment plant (:), which will be
located at the selected site. Treatea water will then be stored 1in 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 geliver water to the distribution systen.

TQe eight million gallons of surface water will be divided
into three systems, as follows:

1. Two million gallons to be delivered to the existing 18"

pipeline in Torrey Street through a 12" high pressure main (:)

. This water will be transmittea across the Guadalupe River

to the northeasterly area of the City and the newly developed

Pressure Zone 6.
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2. A twenty-tfour inch (24") pipeline (:) will be installed
from the treatment plant along Torrey Street to Elizabeth
Street. Six (6) willion gallons will be pumped by booster
punps through the 24" pipe at a low pressure.
3. From the 24" pipeline, fourteen inch (14") low pressure
pipelines (:) will be installed to deliver three (3) million
gallons of water 1o each of the storage tanks at the water
plant and in Landa Park. The existing nhigh service booster
pumps will then pump this six million yallons per day into
the aistripbution 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 pe
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 from Wells 4 ana 6. The future expansion would consist of
the following:

1. Previous development plans for the HNew Braunfels

Uéilities included a ground storage water reservoir and high

service pumps to be installed on the property of the old LCRA

power plant , now controlled by the NBU.

2. A twenty inch (20") pipeline at low pressure woula

be installed from the 24" pipeline at Elizabeth Street to

furnish surface water to the storage reservoir.
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3. The high service pumps would deliver water into the

westerly distributio& sy stem through two separate twelve inch

(12") mains , along Wald Road to Well 6 ana the other

along a route to the Coll Street Standpipe.

This overall plan will provide the New Braunfels Uti]iﬁies an
alternate source of a water supply and aid in the protection of the Edwards

Aquifer.
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LEGAL REQUIREMENTS

New Braunfels Utilities nas empiocyed the firm ot Hooper, Robinson,

Moeiler and Hoag to assist the Utilities’' attorney Tom Burrus in oroviding

iegal services required for the following:

1.

G.B.R.A. water purchase contract to specify the amount of Canyon Lake
water that NBU wiil acquire on d take-or-pay 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.

Contract with City of San Marcos, specifying operations and maintenance
cost of water treatment to be paid NBU, as well as transmission costs to
point of delivery for the San Marcos supply and other legal requirements
in the agreement between the two parties.

Amend the existing Comal River water rights through the Texas Water
Commission, to change use from industrial to municipal use.

Amend the water rights from the present point of diversion from the
Comal River to the Guadalupe River.

Prepare applications and represent NBU at all public hearings called by

the Texas Water Commission.
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PROJECT CUST ESTIMATES

Overall project cost estimates, for both the 6.0 MGD and &.U MGL
alternatives, are shown on the Taple which follows herein., The estimated
costs shown include itemized costs for the various phases of construction
required to furnish the complete system capaole of delivering treated water
to the existing aistribution system as daiscussea herein. 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
peen located, a more accurate estimate can be mace.

B. Unit Component Oversizing - to allow for the future inclusion

of additional facilities.
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NEW BRAUNFELS, TEXAS

SURFACE WATER SupPpPLY

CAPITAL COSTS

Alt. "A" Alt. 8"
Item Description (6.0 MGD) (8.0 MGD)
1. Raw Water Intake/Pump Station $ 450,000 $ 500,000
2. Raw Water Pipiny $ 100,000 S 100,000
3. Water Treatment Facilities $2,800,000 $3,500,000
4. Sludge Handling/Dewatering Facility $ 600,000 $ 700,000
5. Clearwell Storage and High Service Pump
Facilities $ 550,000 $ 650,000
6. Treated Water Transmission Piping to
Distribution System $ 450,000 $ 650,000
Sub-Total for Construction $4,950,000 $6,100,000
Contingencies (10%) $ 495,000 $ 610,000
Engineering, Surveying and Inspection (1U%) $ 495,000 $ 010,000
Land and Easements $ 260,000 S 260,000
Administration $ 20,000 $ 20,000
Total Capital Cost $6,220,000 $7,600,000
Annual Debt Service (20 years € 7.U%) $ 587,100 $ 717,400
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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
feasibilities 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
Comal 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.

Subseaquent to the preparation 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
would supply water to the Green Valley 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 regional 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.

1 Hunter clssociates
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IT. WATER DEMAND/PRODUCTION

Historical water demands and tota)l 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 figures 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

MGD, 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 MGD 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 1986 total water
demands, on a month by month basis, with the operating efficiencies available
for various sized water treatment facilities, ranging from 6 MGD 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

2 . ﬂfuntcr cﬂooociateo
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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 6 or 8 MGD alternatives would be the most likely candidates for consider-
Em ation by the New Braunfels Utilities, to provide an alternate source of supply

ﬁﬁ to the customers of the New Braunfels Utilities.

ﬂfunter cﬂooociateo
CONSULTING ENGINEERS

3
w




% of Daily

Tot al Annual Average
Month Demand (MR) _Total (MGD)
January 179.8 6.2 5.80
February 193.0 6.6 6.89
March 215.3 7.4 6.95
April 315.1 10.8 10.50
May 262.4 9.0 8.46
June 280.9 9.7 9.36
July 304.9 10.5 9.83
August 312.6 10.7 10.08
September 234.7 8.1 7.82
October 203.4 7.0 6.56
November 198.1 6.8 6.61
December ?10.9 7.2 6.80
Annual
Total 2911.1 100.0
Monthly
Average 242.6 7.98

4

TABLE 1

NEW BRAUNFELS, TEXAS

1984 WATER PRODUCTION

Monthly
Total

(Ac-Ft!
552

592
661
967
805
862
936
959
720
624
608
647

8933

744
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TABLE 2
NEW BRAUNFELS, TEXAS
1985 WATER PRODUCTION
% of Daily Monthly
Tot al Annual Average Total
Month Demand (MG) _Total (MGD) (Ac-Ft)
January 218.2 8.3 7.04 670
February 181.6 6.9 6.49 557
March 204.4 7.7 6.60 627
April 209.8 7.9 6.99 644
May 209.8 7.9 6.77 644
m June 219,2 8.3 7.31 673
¢ July 238.2 9.0 7.68 731
August 325.5 12.3 10.50 999
September 234.9 8.9 7.83 721
October 206.5 7.8 6.66 634
November 193.1 7.3 6.44 593
December 198.3 7.5 6.40 609
Annual ‘
Total 2639.5 100.0 8102
Monthly
Average 220.0 7.23 675.2
5 Junter cBosociates
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Month
January
February
March
April

May

June
July
August
September
October
November

December

Annual
Total

Monthly
Average

Tot al

Demand (MG)

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

TABLE 3

NEW BRAUNFELS, TEXAS

1986 WATER PRODUCTION

%
An

of
nual
otal

Total

6

a

6.

12.
11,

100

(e o] O [02)
L] . * L]

.3
.7
3

.0

Daily

Average
{MGD)

.55

5

4,

5
6

58

.56
.65
.89
.95
.31
.80
.93
.93
.75
.04

.52

Monthly
Total

(Ac-Ft)
528

393
529
613
656
732
1076
932
730
755
713
765

8421

701.7
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TABLE 4

NEW BRAUNFELS, TEXAS

ESTIMATED PLANT OPERATING EFFICIENCIES

Total Daily Avg.
Demand (MGD)

Estimated Plant

Operating Efficiencies

Month (1986) for Plant Capacities of:

6 MGD 8 MGD 10 MGD 12 MGD
January 5.55 93% 69% 56% 46%
February 4,58 76% 57% 46% 38%
March 5.56 93% 69% 56% 46%
April 6.65 100% 83% 67% 55%
May 6.89 100% 86% 69% 57%
June 7.95 100% 99% 80% 66%
July 11.31 100% 100% 100% 949
August 9.80 100% 100% 92% 82%
September 7.93 100% 99% 79% 66%
October 7.93 100% 99% 79% 66%
November 7.75 100% 97% 78% 65%
December 8.04 100% 100% 80% 67%
Basic Operating Efficiency 96.8% 88.2% 74.0% 62.3%
Adj. for Peak Factor - 2.0% 2.0% 2.0%
Maint. Down Time 2.0% 2.0% 2.0% 2.0%
Normal Operation Efficiency 94.8%  84.2% 70.0%  58.3%

7
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1. WATER RIGHTS/AVAILABILITY

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 determination 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 permits and a 50% availability of ground water would 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 Qéter available, a forced conservation program resulting in
a 50% 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 F{Iing No. 135, which allows the use of

5,658 acre-feet per annum, for industrial purposes at the Comal Steam Plant.

8 muntcr cAssociates
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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 Guadalupe by other permit
holders. Thus, the New Braunfels Utilities would have available permitted
withdrawals allowing for 6,947 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 facility to be located somewhere in the City of New

Braunfels.

9 ﬂfunter cAoosociates
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Iv. LOCATION OF SURFACE WATER TREATMENT FACILITIES

The preliminary engineering report by Hunter Associates, Inc. dated

July, 1985, identified 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 Comal 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

ﬁ%

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

3

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

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

3

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,

3

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

=3

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:

Fv 10 ﬂ(untcr Associates
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Size of Main

The

capacity of

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

“A" and "D" being the most desirable in terms of transmitting the treated

water into the system,

12"
14"
16"
18"
20"
24"
30"

summary of costs of these transmission mains varies with the

Capacity at Flow Rate of 5 fps

Gallons Per Minute

Million Gallons per Day

1800 GPM
2250 GPM
2750 GPM
3500 GPM
4500 GPM
6300 GPM
10300 GPM

the treatment plant as follows:

Capacity of Plant

6 MGD
8 MGD
10 MGD
12 MGD

2.59 MGD
3.25 MGD
3.96 MGD
5.04 MGD
6.48 MGD
9.07 MGD
14.83 MGD

Cost of Transmission

$450,000
$650,000
$750,000
$800,000

ﬂ(untcr cﬂooociateo
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Iv. LOCATION OF SURFACE WATER TREATMENT FACILITIES

The preliminary engineering report by Hunter Associates, Inc. dated
July, 1985, identified 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 Tocated near the Guadalupe River, somewhere between
the Comal 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 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:

10 Hunter closociates
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Size of Main

12"
14"
16"
18"
20"
24"
30"

Capacity at Flow Rate of 5 fps

Gallons Per Minute

Million Galions per Day

1800 GPM
2250 GPM
2750 GPM
3500 GPM
4500 PM
6300 GPM
10300 GPM

2.59 MGD
3.25 MGD
3.96 MGD
5.04 MGD
6.48 MGD
9.07 MGD
14.83 MGD

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

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

»A" and "D" being the most desirable in terms of transmitting the treated

water into the system,

Cost of Transmission

$450,000
$650,000
$750,000
$800,000
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Ve WATER TREATMENT PROCESS

As discussed in the Preliminary Engineering Report, the quality of the
water in the Guadalupe River 1is 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. Raw Water Pump Station - for pumping water from the Guadalupe
River to the site of the surface water treatment facilities.

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

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

4., Settling Basin - for settling of the flocculated particulate
matter,

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

6. Clearwell Storage and High-Service Pumping Facilities.

7. Backwash and Sludge 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.

8. 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.

9. 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.

10, Plant Administration, Laboratory and Control Building.

13 ﬂ(unter cﬂoocciateo
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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. 1In
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 production 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 O0&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 supply source, ranging from $0.19 to $0.26 per thousand gallons 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 permits,
essentially no cost involved for this water. The inclusion of the water

purchase cost provides for total unit finished water production costs ranging

seunter cﬂooociateo
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from 30.25 cents to $0.31 cents per 1,000 gallons. This figure neglects the
inclusion of debt service for ammortization of bonded indebtness 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 Aguifer Wells, ranged from $0.16
to $0.19 per thousand gallons from the various wells presently owned by the
Mew 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.

5 ﬂ{untcr eaooociateo
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Item Alt. "A" Alt. "B" Alt, "C* Alt. "D"
Description (6.0 MGD) (8.0 MGD) {10.0 MGD) (12.0 MGD)
1) Raw Water Intake/ $ 275,000 $ 300,000 $ 325,000 $ 350,000

Pump Station
2) Raw Water Piping $ 75,000 $ 100,000 $ 125,000' $ 150,000
3) MWater Treatment

Facilities $2,800,000 $3,500,000 $4,100,000 $4,600,000
4) Sludge Handling/

Dewatering Fac. $ 600,000 $ 700,000 $ 750,000 $ 800,000
5) Clearwell Storage

& High Service

Pump Facilities $ 450,000 $ 500,000 $ 550,000 $ 600,000
6) Treated Water

Transmission

Piping to Dist.

System $ 450,000 $ 650,000 $ 750,000 $ 800,000
Sub-Total for Const. $4,650,000 $5,750,000 $6,600,000 $7,300,000
Contingencies (10%) $ 465,000 $ 575,000 $ 660,000 $ 730,000
Engineering, Surveying
& Inspection (10%) $ 465,000 $ 575,000 $ 660,000 $ 730,000
Land & Easements $ 125,000 $ 125,000 $ 125,000 $ 125,000
Administration $ 25,000 $ 25,000 $§ 25,000 $ 25,000
Total Capital Cost .$5,730,000 $7,050,000 $8,070,000 $8,910,000
Annual Debt Service
(20 yrs. @8 7.0%) $ 540,000 $ 665,000 $ 760,000 $ 840,000

gfunter cﬂooociateo
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TABLE 6

NEW BRAUNFELS, TEXAS

SURFACE WATER SUPPLY

ANNUAL PRODUCTION COSTS

Item Alt. “"A® Alt, "B® Alt. "c"

Description (6.0 MGD) (8.0 MGD) {10.0 MGD)

Operation & Maintenance $140,000 $160,000 $180,000

General & Administrative $ 35,000 $ 35,000 $ 35,000

Electrical Power $215,000 $290,000 $365,000

Total Annual Cost $390,000 $485,000 $580,000

Est. Plant Operation :

Efficiency 94.8% 84.2% 70.0%

Est. Total Annual

Production (M.G.) 2076 2460 2555

Unit Production Cost

(per 1,000 Gal.) $0.19 $0.20 $0.23

Water Purchase Cost

(per 1,000 Gal.) $0.06 $0.05 $0.05

Unit Finished Water

Production Cost

(per 1,000 Gal.) $0.25 $0.25 $0.28

Annual Debt Service for

Supply & Treatment

Facilities $540,000 $665,000 $760,000

Unit Debt Service Cost

(per 1,000 Gal.) $0.26 $0.27 $0.30

Total Finished Water

Production Cost

(per 1,000 Gal.) $0.51 $0.52 $0.58
17

Alt. “D"

(12.0 MaD)

$200,000
$ 35,000
$435,000

$670,000

58.3%

2555

$0.26

$0.05

$0.31

$840,000

$0.33

$0.64
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VII. SUMMARY AND RECOMMENDATIONS

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

would not be significantly affected. However, it should also be noted that

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

restricted watering of lawns 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. Con;idering 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.

ﬂ(untcr cﬂooociateo
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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.

ﬂ(untcr cﬂooociateo
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I. INTRODUCTION:

~—3

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

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

=3

proximity of the Balcones Fault Zone and the Comal Springs has given New

Braunfels a natural attractiveness as a tourism and recreational center.

3

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

=3

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

quality water in a seemingly endless supply.

—3

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

~3

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

3

active use which pump water from the Aquifer for storage and distribution
- “to the citizens of New Braunfels. The total pumping capacify of the six
Fm 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 HWell).

In recent years a number of significant concerns have been voiced

with regard to the reliability of the Edwards Aquifer, in terms of both

quality and quantity. With so many communities using the aquifer as a

=3

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

3

of the adjacent communities have begun seeking alternate water supply

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

available from surface run-off to the various impoundments in the region

offers an attractive alternate for a water supply source.

ﬂlunter cﬂooociateo
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I1. SCOPE :

In July, 1984 the engineering firm of Espey, Huston, and Associates
prepared 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 retail water distribution
agencies:

1. New Braunfels Utilities

. Green Valley Water Supply Corporation
Spring Hill Water Supply Corporation

2
3
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?

2 ﬂfuntcr cHAosociates
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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.

I11. 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 form 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
guality 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
level 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.

3 ﬂluutcr cﬂooociatco
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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. Neglecting any additional large industrial water demands, the
projected water demands are: .

Average Daily Demand - 11.6 MGD

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
E§ 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/connection

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 flows as needed. The estimated

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

are shown in Table 2 herein.

4 ﬂ(untcr cﬂaoociateo
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Month

January
February
March
April
May

June
July
August
September
October
November

December

Annual
Total

Monthly
Average

TABLE 1

NEW BRAUNFELS, TEXAS

1984 WATER DEMAND

% of Daily

Total Annual Average

Demand (MG) _Total _(MGD)
159.7 6.6 5.09
146.5 6.1 5.05
144.0 6.0 4,65
217.0 9.1 7.23
234.6 9.8 7.57
221.7 9.2 | 7.39
279.3 11.7 9.01
253.1 10.6 8.16
260.0 10.9 8.67
206.3 8.6 6.65
141.1 5.9 4.70
132.9 5.5 4,29

2394.4 100.0

199.5 6.65

)

Monthly
Total

{(Ac-Ft)
485

450
442
666
720
680
857
777
798
633
433
408

7349

612
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TABLE 2
NEW BRAUNFELS, TEXAS
ESTIMATED PLANT OPERATING EFFICIENCIES
Tot al Estimated Plant
Demand Operating Efficiencies

Month (1984) for Plant Capacities of:

4 MGD 6 MGD 8 MGD 10 MGD
January 5.09 100% 85% 64% 51%
February 5.05 100% 84% 63% 51%
March 4.65 100% 78% 58% 47%
April 7.23 100% 100% 90% 72%
May 7.57 100% 100% 95% 76%
June 7.39 100% 100% 92% 74%
July 9.01 100% 100% 100% 90%
August 8.16 100% 100% 100% 82%
September 8.67 100% 100 = 100% 87%
October 6.65 100% 100% 83% 67%
November 4.70 100% 79% 59% 47%
December 4,29 100% 72% 54% 43%
Basic Operating Efficiency 100% 91.5% 79.8% 65.6%
Adj. for Peak Factor - 4,0% 4.0% 4,0%
Maint. Down Time 2.0% 2.0% 2.0% 2.0%
Normal Operation Efficiency 98.0% 85.5% 73.8% 59.6%

6 ﬂlunter cAossociates
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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
. Availability and cost of land
. Quality and quantity of water to be treated
Access to River for intake structure and raw water pumpage

. Access to existing water distribution system

()] o o W ~nN
.

. 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 located 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

along 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

7 Hunter cBosociates
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system on Torrey and Houston Streets where there are 18" 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 would be the closest 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 "C":

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. Any 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.

8 ﬂfuntcr closociates
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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-
tropﬁic 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 Braunfels 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 suppiy could produce enough water to meet present

domestic water usage demands in an emergency situation.

10 ge&ntcr cAoscciates
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4) Alternative "D" - 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

production costs for furnishing treated water from a surface supply to the

existing distribution system.

11 ﬂfunter cﬂooociateo
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Item A‘It. IIAII A"t. llBll A'It. IICII A]t. llDll
Description (1.0 MGD) (4.0 MGD) (6.0 MGD) (8.0 MGD)
1) Raw Water Intake/ $ 200,000 $ 250,000 $ 275,000 $ 300,000

Pump Station
2) Raw Water Piping $ 25,000 $ 50,000 $ 75,000 $ 100,000
3) Water Treatment

Facilities $ 700,000 $2,000,000 $2,800,000 $3,500,000
4) Sludge Handling/

Dewatering Fac. $ 175,000 $ 450,000 $ 600,000 $ 700,000
5) Clearwell Storage

& High Service

Pump Facilities $ 225,000 $ 350,000 $ 450,000 $ 500,000
6) Treated Water

Transmission

Piping to Dist.

System $ 75,000 $ 100,000 $ 200,000 $ 300,000
Sub-Total for Const. $1,400,000 $£3,200,000 $4,400,000 $5,400,000
Contingencies (10%) $ 140,000 $ 320,000 $ 440,000 $ 540,000
Enaineering, Surveying
& Inspection (10%) $ 140,000 $ 320,000 $ 440,000 $ 540,000
Land & Easements $ 50,000 $ 75,000 $ 100,000 $ 125,000
Administration $ 25,000 $ 25,000 $ 25,000 $ 25,000
Total Capital Cost $1,755,000 $3,940,000 $5,405,000 $6,630,000
Annual Debt Service
(20 yrs. @ 10.0%) $ 206,200 $ 462,950 $ 635,100 $ 779,000

12 Hunter clssociates
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Item Alt. "A" Alt. "g" Alt. "¢c Alt. "Dp"

Description (1.0 MGD) (4.0 MGD) (6.0 McD) (8.0 MeD)

Annual Debt Service for

Supply & Treatment

Facilities $206,200 $462,950 $ 635,100 § 779,000

Operation & Maintenance  $100,000 $125,000 $ 140,000 $ 160,000

General & Administrative $ 35,000 $ 35,000 $ 35,000 $ 35,000

Electrical Power $ 37,500 $145,000 $ 215,000 $ 290,000

Total Annual Cost $378,700 $767,950 $1,025,100 $1,264,000

Est. Plant Operation

Efficiency 98% 98% 85.5% 73.8%

Est. Total Annual

Production (M.G.) 357.7 1,430.8 1,872.5 2,155.0

Unit Production Cost

(per 1,000 Gal.) $1.06 $0.54 $0.55 $0.59

Water Purchase Cost

(per 1,000 Gal.) $0.12 $0.12 $0.12 $0.12

Total Finished Water

Production Cost $1.18 $0.66 $0.67 $0.71

0&M/M.G. $377.60 $111.80 $83.40 $78.40
13 ﬂluntcr Aosociates
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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 gqround water and surfacewater to supply the total New Braunfels demand
(1984), based on the various size increments for surface water treatment

plants previously considered.

14 ﬂfunccr oaooociateo
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TABLE 5

NEW BRAUNFELS, TEXAS

BLENDED WATER PRODUCTION COSTS

CONSULYTING ENGINEERS

Alt, "A" Alt, "B Alt., "C" Alt. "D"
(1.0 MGD) (4.0 MGD) (6.0 MGD) (8.0 MGD)
Total 1984 Demand (MG) 2,395 2,395 2,395 2,395
Est. S.W. Production (MG) 358 1,431 1,873 2,155
Total S.W. Production
Cost ($1,000/Yr.) $ 421.5 $ 937.2 $1,246.1 $1,521.7
‘Est. G.W. Req'd. (MG) 2,037 964 522 240
Total G.W. Production
Cost $ 389.1 $ 184.1 $ 99.7 $ 45.8
Total Annual Prod.
Cost $ 810.6 $1,121.3 $1,345.8 $1,567.5
Total Average Prod.
Cost/1,000 Gal. $ 0.34 $ 0.47 § 0.56 $ 0.65
15 Hunter cBosociates




F. ADDITIONAL 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,
couid 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.

16 sluntcr cﬂooociatco
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TABLE 6
NEW BRAUNFELS, TEXAS

ADDITIONAL WELL FACILITIES

Restore LCRA Drill New
Well Well

Well Drilling - $300, 000
Pumping Equipment $ 50,000 $ 50,000
Ground Storage Tank

& High Service Pump Fac. $450,000 $450,000
Sub-Total for Construction $500,000 $800,000
Contingencies $ 50,000 $ 80,000
Engineering & Surveying $ 40,000 $ 65,000
Land & Easements - $ 25,000
Administration $ 10,000 $ 10,000
Total Capital Cost $600,000 $980,000
Annual Debt Service
(20 Yrs. @ 10%) - $ 70,475 $115,100
Add'1. Prod. Cost/1,000 Gal. $ 0.03 $ 0.05

17
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V. NEW BRAUNFELS/GBRA REGIONAL FACILITIES ©

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 mos? 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,

18 v ﬂeuntcr oaooociateo
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Springs Hill WSC currently has a 1.0 MGD 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 MGD and average demands of 1.0 MGD 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 MGD each.

Table 7, which follows herein, shows estimated plant operational
efficiencies for .the three regional facility alternatives considered.
Tables 8 & 9 show the capital costs for construction, and total annual
production costs for furnishing treated surface water to the various retail

distribution agencies.

19 Hunter cMssociates
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TABLE 7

NEW BRAUNFELS/GBRA REGIONAL FACILITY

SURFACE WATER SUPPLY

TOTAL DEMANDS

Alt. “E" Alt. “F"

(8.0 MGD) (10.0 MGD)
Annual Plant Production

Capacity (MG) 2,920 3,650
NBU Capacity (MGD) 4.0 6.0
Annual NBU Demand (MG) 1,459 2,004
GVWSC Capacity (MGD) 2.0 2.0
Annual GVWSC Demand (MG) 548 548
SHWSC Capacity (MGD) 2.0 2.0
Annual SHWSC Capacity (MG) 548 548
Total Annual Demand (MG) 2,555 3,100
Plant Operating Eff. 87.5% 84.9%
20

Alt. "g"

(12.0 MaD)

4,380
8.0

2,329
2.0

548
2.0

548

3,425

78.2%
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NEW BRAUNFELS/GBRA REGIONAL FACILITY

TABLE 8

SURFACE WATER SUPPLY

CAPITAL COSTS

Item
Description

1) Raw Water Intake/
Pump Station

2) Raw Water Piping

3) Water Treatment
Facilities

4) Sludge Handling/
Dewatering Fac.

5) Clearwell Storage
& High Service
Pump Facilities

6) Treated Water
Transmission
Piping to Dist.
System

Sub-Total for Const.

Contingencies (10%)

Engineering, Surveying
& Inspection (10%)

Land & Easements

Administration

Total Capital Cost

Annual Debt Service
(20 Yrs. @ 10.0%)

Alt. “E" Alt. “F"
(8.0 MGD) (10.0 MGD)
$ 300,000 $ 325,000
100,000 125,000
3,500,000 4,100,000
700,000 750,000
500,000 550,000
700,000 950,000
$5,800,000  $6,800,000
580,000 680,000
580,000 680,000
75,000 100,000
25,000 25,000
$7,060,000  $8,285,000
$ 829,550  $ 973,500
21

Alt. "G"

(12.0 MaD)

$ 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 less. 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) Development 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/GBRA REGIONAL FACILITY

SURFACE WATER SUPPLY

ANNUAL PRODUCTION COSTS

Item Alt. "g" Alt. “F®
Description (8.0 MGD) (10.0 MGD)
Annual Debt for
Supply & Treatment
Facilities $ 829,550 $ 973,500
Operation & Maintenance 160,000 180,000
General & Administrative 35,000 35,000
Electrical Power 335,000 420,000
Total Annual Cost $1,359,550 $1,608,500
Est. Plant Operation
Efficiency 87.5% 84.9%
Est. Total Annual
Production (M.G.) 2,555 3,100
Unit Production Cost
(per 1,000 Gal.) $0.53 $0.52
Water Purchadse Cost
(per 1,000 Gal.) $0.12 $0.12
Total Finished Water
Production Cost $0.65 $0.64
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Alt. "G"

(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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