FOX CROSSING WATER DISTRICT

REGIONAL WATER STUDY

z N
i '-:.;vu\ ”
G2 LA o xh™
r PATRICK A LACKEY g
FEBRUARY 1990 ?"'r"‘ ................. egeaney
(} poy) v 210 T4
Wesr LI
W /0n Wog™
b "\\‘f\l\&"

Submitted to:

FOX CRQOSSING WATER DISTRICT
and
THE TEXAS WATER DEVELOPMENT BOARD

Prepared by:

H

HAYNIE & KALLMAN, INC.
800 Paloma Drive, Suite 1690
Round Rock, Texas 78664
{512) 255-7861

H&K Job No. 1067-1500-68
File: ER FCWD
Revision: 02/20/90



TABLE OF CONTENTS

SECTION

I NTRODU TI N - . - . . ] L ] L] L ] L] L] [ ] L] - - L]
Background . . . . e e e s+ e s e 8 o @
Citation of Authorlty e s bt e s e s e e .

b bt
[ ] [ ] [ ]

EXECUTIVE SUMMARY . . . .
Scope . . .« . e
Projected Growth . e e
Existing Water Systems
Projected Water Demand
Proposed Improvements
Implementation Plan .
Environmental . . . .
Water Conservation .

NN D
T T T T T S S

s s s e 4 e e e
« &+ ¢ s 8 * & e @
e e v 8 8 & s
L T S T T T SR
e ¢ o e o 8 @ » o

" o & o o o s
s s s s 8 s s 3 &
» 5 + ¢ 8 8 8 s o

L[] L] L - -
s @+ 9 8

PROJECTED GROWTH . &+ « o« « o« + &
Historic Trends . . . . + . .
Growth Potential . . . . . .
Populaticn Projection Studies

L T
O Y
. s 0 0
. s * .
. e s .
« s s e

EXISTIN TER SYSTEMS .+« ¢ « ¢« & o« 2 o o o o
Water Source . . . .
Public Water Systems “in Mills County .
Public Water Systems Outside Mills County

PROJECTED WATER DEMAND . . « ¢ ¢ « o o « o

Water Use Projections . . ¢« « &« ¢« ¢ o & &«
Design Criteria . . « ¢« ¢ ¢« ¢ ¢ ¢« ¢« o« & &

PROPOSED IMPROVEMENTS .

Planning Guidelines . .
Service Alternatives .
Alternative Selection .
Distribution System Plan

L] . * L]
« o & 3 @
" & e a2
e« o 3 e 9
. [ ] L L] [ ]
L] L] » L] []
. [] L ] .

-»
-
nni

IMPLEMENTATION PLAN . . . .
Introduction . . . . . .
Revenue Note Projections
Project Implementation .
Additional Considerations
Wellhead Protection . . .
Non-Point Source Pollution C
Water System Conservation .
Water Resource Development
System Planning . . . . .

. » L ] [ ] * L]
- . - L[] L] L]

n

sNN NN N NN AN NN i [N W W W w

" & ¢ & & % » s s

¢« 8 3 (PTe + s a & »
"~

s &« s O s o s o =5
P

s 8 & & 5 8 & & 8 s

. s 8 - LI ) L] . @ L]

[T T R R S I I R )

e s s O s s 0 s s

» & 9 4 ° & ® s e
. . ) e s 9 L] [}
* * o * B & 3 » =
s & @ e L ) L N

s s 8 @
e & + @
[ I ] .
.o s * @

. L] . L] L]
L] L L L] L]
L L] - - L]
[ ] [ ] [ ] . -

[ ] - L[] » [ ] [ ] ] L ] L] L]
* o 4 @ L ) L] [ I ) [}
s & 5 & ® & & & & @



| D I N R N |
= R

[N )] Ut s W [}

wvLn i B b e L) o ) et

(TR S
= s »

" -
=N

L] L]
DN s W NN w N

SN RANN [ L

* L ] . - L [ ] L[] L]

LIST OF FIGURES

Location Map « « 4 v o« o o o o ¢ o o o o &
Planning Area Boundaries . . . . ¢« + « . .
Mills County - Population Projections . .
Colorado River Total Dissolved Solids (TDS),

River Flow (CFS) vs. Five Year Period - 1984-88 .
San Saba River Total Dissolved Solids (TDS),

River Flow (CFS) vs. Five Year Period - 1984-88 .
Watershed Boundary . « « o ¢ o o s o o o & o« o o
Existing City of Goldthwaite Water System . . . .
TWC Adjudication of the Colorado River Basin

1981 Middle Segment . . . « . . . . . « e e
Location of City of Goldthwaite Water Fac111t1es .
Projected Mills County Water Use . . . . . . . . .
Projected County Wide Water Use - Average Per

L3 - .

Capita . . . . . . . . .
Proposed Improvements to the City of Goldthwalte
water System * L] L) . - L4 * * L L4 L] -

Annual Target Areas for Distribution System
Improvements [ ] L] . [ ] [ ] [ [ ] o - - L d - * - - [ ] . - L

LIST OF TABLES

Projected Improvements Estimated Cost Schedule . .
Mills County Population Records . . . ¢« « « « .« .
TWDB and Texas State Data Center Population
ReCOords . o o o o 4 o ¢ o o o o « o« s a s o o & &
Excerpt from TWDB Report 195 - Discussion on
Mineral Levels in Water and Their Effect on

TES USE€ v o ¢ s o o o o 2 o s o o & o s s s s o &
Excerpt from TWDB Report 195 - Total Dissolved

Sollds » a - - . L] L] L ] - - - . - - - * L ] L ] -
Excerpt from Safe Drlnklng Water Act - Maximum
Contamination Levels . . . . . . . .

Existing Water Systems Within M1lls County, Texas
TDE Water Analysis Report . . . . . ¢« & ¢« & o« »
Alternative Analysis . . . . . . . o s 4 s s
Water Transmission and Distributzon Improvements
System Production Improvements . . . . . . .
Projected Improvements Estimated Cost Schedule .
Revenue Note Projections . . . « ¢ &« « & « o o &
First Year Project Bond Pro Forma . . . .+ « . .

ii

L] . L] > . L ] L] * [ ]

17
22

25

34
35

36
47
51

71
72
73
79
80



o o w >

APPENDICE

Water Conservation and Drought Contingency Planning
Environmental
Settlement Agreement

Colorado River Main Stem Water Discharge Records and
Water Quality Records

Colorado River Basin San Saba River at San Saba, Texas
Water Discharge Records

Central Texas Council of Governments Memorandum

iii



1.0

INTRODGCT

Fox Crossing Water District (hereinafter sometimes
referred to as "FCWD" or "the District") was created 1in
1986 to develop and implement a plan for water resources
development and protection within the District. As with
most rural areas, the availability and quality of water is
a key factor in the feasibility énd profitability of the
area's agribusiness economy. Limited groundwater reserves
and undependable surface water supplies have placed a

severe burden on the area's growth and development.

It is the purpose of this Study to survey the water
resource conditions of the study area in order to develop
a plan for the implementation of an area-wide potable
water system. The alternative analysis as well as the
detailed service plan can serve as a guide for the
District's efforts in providing a centralized water
treatment, storage and distribution system to serve the
District. Recommendations for wvater conservation,
wellhead protection and water resources development will

help to insure future water availability.



1.1

Background

The Fox Crossing Water Distriect was authorized by the
Legislature or the State of Texas, pursuant to Article
XVI, Section 59, of the Texas Constitution. House Bill
2487 authorized creation of Fox Crossing Water District to
include Mills, San Saba, and Lampasas Counties, Texas.
The confirmation election was held@ by the respective
County Commissioners' Courts on  April 5, 1986. The
District was confirmed by the electorate of Mills County,
Texas. The electorate of San Saba and Lampasas Counties
declined the District creation, but may vote for
annexation into the District at a later date. In the
following text, since San Saba and Lampasas Counties
declined participation, Pox Crossing Water District will
be referred to only as a District serving Mills County,
until such time as those Counties vote to join the

District.

The District does not currently own or operate a public
water system in Mills County. It is the purpose of this
report to develop a plan for the District's implementation
of water resources for the service area. The following
citation of laws demonstrates the District's authority to
plan, develop, and operate water and wastewater facilities

within its service area.




1.2

tati ¢ Authori

Purpos f Dis ¢t - The Fox Crossing Water District was
created in order to govern and control the surface waters,
sub-surface waters and wastewaters of Mills County. The
goals of the District Board of Directors have been defined
as a desire to protect and develop the underground waters

and runoff waters for the residents of Mills County.

(BB 2487 Section 51} ~ The District shall adopt and
implement a program of water conservation . . . B0 that a
water supply is made available for future uses. The
creation and operation of the District is essential to
accomplish the purposes of Article XVI, Section 59, of the

Texas Constitution.

(Texas Water Code, Chapter 52.021) - An Underground Water
District's purpose is to p:ovide for the conservation,
preservation, protection, recharging, and prevention of
waste of the underground water of underground water
reservoirs or their subdivisions, consistent with the
objectives of Article XyI, Section 59, of the Texas
Constitution.



Powers of District - (House Bill 2487, Section 29) - The

District may: construct, renovate, repair, and maintain
dams, spillways and related facilities; supply water for
municipal, domestic, and industrial uses, power and
commercial purposes, and all other uses and controls;
collect, transport, process, dispose of, and control all
domestic, industrial, and communal wastes whether in
fluid, solid, or composite state; and conserve, preserve,
protect, recharge, and prevent waste of water from the
underground water reservoirs and subdivisions of

underground water reservoirs in the District.

The District may prepare and adopt plans for and may
purchase, construct, acquire, own, operate, maintain,
repair, improve, and extend inside and outside boundaries
of the District any works, improvements, facilities,
projects, plants, pipelines, equipment, and appliances
necessary to carry out the powers listed above. The
District has the rights, powers, privileges, authority,
and functions applicable to municipal wutility districts
provided by Chapters 52 and 54, wWater Code. The District
has the rights, powers, privileges, authority, and
functions under <Chapter 51, Water Code, to the extent
necessary to carry out its duties and authority relating
to underground water. If any provision of Chapters 51,
52, or 54, Water Code, conflicts or is inconsistent with

this Act, this Act prevails.



The District may issue and sgell bonds to acquire land and
construct works, improvements, facilities, plants,
pipelines, equipment, and appliances as provided by this
Act. The District may also acquire easements,
rights-of-way, and other property interests necessary to

carry out the powers and duties provided by this Act.

Planning -~ (House Bill 2487, Sections 19, 46, 49) - The
District may develop comprehensive plans for the most
efficient use of the underground water of any underground
water reservoir and for the control and prevention of
waste of that underground water. The District Board may
appoint or contract with a competent professional civil
engineer for the District. The District may make or have
made any studies necessary to carry out its powers and

duties under this Act.

Construction of Improvements - (House Bill 2487, Section
33) - The District may contract with any person to
construct, renovate, or repair any of its works,
improvements, facilities, projects, plants, pipelines,
equipment, and appliances, and from time to time, to make

improvements to them.




(Texas Water Code, Chapter 51.125.) - A district may
construct all works and improvements necessary: (1) for
the prevention of floods; (2) for the irrigation of land
in the district; (3) for the drainage of 1land 4in the
district, including drainage ditches or other facilities
for drainage; (4) for the construction of levees to
protect the 1land in the district from overflow; (5) to
alter land elevations when correction is needed; and (6)
to supply water for municipal uses, domestic uses, power
and commercial purposes, and all other beneficial uses or

controls.

For the purpose of this report, the study area boundary
shall consist of the 734 square mile area of Mills
County. Pigure 1-1 shows the general location of the
County in relation to Central Texas. PFigure 1-2 shows the
County with its major roadways, cities, and prominent

features.
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2.0

EXECUTIVE RY
Scope

The Fox Crossing Water District was created by the State
Legislature in 1986 to develop and implement plans for
water resource development and protection within the
District. Water plays a critical role in the aqribusiness
economy of the area. The 1limited groundwater potential
has placed severe burdens on the area's past growth and

development.

The District, as originally created by legislation,
included Mills, San Saba and Lampasas Counties. The
election to confirm the creation of the District was only
considered and approved in Mills County. San Saba and
Lampasas Counties declined creation in 1986 and to date
have declined participation in the program. The District
does ‘not currently own or operate a public water system or
water resouces project within Mills County. It is the
purpose of this Study to develop a plan for the District's
implementation of water resources for the service area,
The District has been granted sufficient authority by the
legislation that created it to plan, fund, operate and

manage water development projects within its Study Area.



2.2

Projected Growth

Historically, Mills County's population has gone through a
severe decline from its peak population in 1910 of 9,694
to a low population in 1970 of 4,212, Since that time the
population has gradually increased to a 1980 census
population of 4,477. This decline in population was due
to the downturn in the area's agribusiness environment as
well as the changing life-style of rural America. It is
quite likely that the lack of adequate water for
agriculture and commerce has also lead to this downturn in
the County's population. Population projections have been
developed by the Texas Water Development Board (TWDB) in
their water planning studies for the State. The following
table shows the Texas Water Development Board's
projections for Mills County. While the population
projection growth rate is low, it shows a positive and
steady upward trend. These projections will need to be
monitored and updated reqularly to reflect the c¢hanging
conditions of the area. The development of a regional
water system for the area should add significant growth

potential to the area.

MILLS COUNTY POPUCLATION PROJECTIONS

Year Proijection Annual % Growth
1980 4,477 -
1985 4,527 0.22%
1990 4,586 0.26%
2000 4,911 0.69%
2010 5,138 0.45%
2020 5,295 0.30%
2030 5,429 0.30%
2040 5,496 0.25%

-10-



Existing Water Systems

Within Mills County, the largest public water system is
that for the City of Goldthwaite. It obtains water from
the Colorado River and stores water in two (2) off-line
holding ponds. The water is then pumped to the water
treatment plant. The treatment plant is rated at 600 GPM
or 1000 connections capacity. The next largest public
water system is that for the <City of Priddy in the
northern portion of the County. Here groundwater is used
to provide water for the City. The City of Goldthwaite
currently has approximately 900 customers; the City of

Priddy has approximately 100 customers.

Other systems within Mills County are primarily small
public or private individual groundwater wells in the
area. Some individual systems also use water from the
Colorado River in off-line holding ponds and private

treatment facilities for service.

The Colorado River forms the western boundary for Mills
County. It has a history of low flow conditions during
dry weather and a tendency to contain high total dissolved
solids or salt levels during these low flows, making the
water often unpalatable. Groundwater reserves in the
County are sporadic and sparse. Development of the Mills
County groundwater reserves for a community or regional

system does not appear reasonable.

-11-



Several of the surrounding countjes have developed their
own water systems. To the northeast, Lake Proctor
provides adequate water for Comanche and Hamilton
Counties, as well as the area's available natural
groundwater reserves. JTn Brown County, Lake Brownwood is
owned and operated by Brown County WCID No. 1, which
wholesales water to several retail customers in the area.
The District's charters are to provide water within Brown
County and it is not feasible to obtain water for Mills

County from this area.

West of Mills County, San Saba and surrounding counties
obtain their water from the Hickory Aquifer, The large
groundwater formation has sufficient reserves and supplies
to serve a large service area. However, recent
investigations by State Health Department and the Bickory
Underground Water District have confirmed the presence of
high radioactive levels naturally produced in the water.
These levels are in excess of federal standards (Safe
Water Drinking Act). Treatment of this water to remove
these levels would be expensive. The estimated costs for
development and treatment of a well in the Rickory is

estimated in the report.

South of Mills County, the Lometa Water Supply Corporation

obtains water from Lake Stillhouse Hollow through a

-12-



contract with the Brazos River Authority. Portions of
their systems extend into the border area of Mills and
Lampasas Counties. To get water into Mills County, their
entire system would need to be upgraded in order to
transfer water through the existing system. PFurther, the
transfer of water from the Brazos River to the Colorado
River watersheds would require regulatory approval. This
option would appear both expensive and time-consuming.
The most logical source for development appears to be the
use of the City of Goldthwaite's diversion and off-line
storage from the Colorado River, reinforced with a future
second raw water diversion source on the San Saba River.
The San Saba River offers higher quality and more
consistent flow patterns. This option appears to offer
sufficient water quantity and quality for the development

of a county-wide water system.

Proiected Water Demand

Based on the population projections summarized earlier,
projected water use requirements for the County have also
been developed by the TWDB. The projections show a
maximum water use in the area of approximately 1,000
acre/feet per year. Presently, the City of Goldthwaite
has a water diversion contract with the State of Texas for

1,500 acre/feet per year of water to be diverted from the

-13-




2.5

Colorado River. It would appear, based on the County
population projections, that this contract should be
adequate to assist in the development of water resources

for Mills County.

Proposed Improvements

The proposed plan to develop water for Mills County would
include the joint usage by the District of the City of
Goldthwaite raw water diversion from the Colorado River.
It would connect with the existing City of Goldthwaite raw
water holding pond system presently in place. The pump
stations at each of the City of Goldthwaite's existing
surface water reservoirs would also be increased in size
to provide additional firm pumping capacity. The City's
water treatment plant currently nearing capacity at 600
gallons per minute would be expanded for an additional 300
gallons per minute of capacity. This would provide
service for an additional 500 customers. From the water
treatment plant, water service lines would first be run
toward the City of Mullen where a higher number of
potential customers could be added to the system. Each
year after that, additional facilities would  Dbe
constructed to provide service to the County. 1Initial
service has been directed to the western half of Mills
County where water needs are the greatest. Aannual
construction expenditure must be balanced with the ability

to fund the necessary improvements.

-14-



2.6

Implementation Plap

The attached table shows the annual cost for construction
of the above system-wide improvements., Due to the sparse
nature of the population and the long distance that must
be covered to connect the system, the projected costs
reflect a high cost-per-connection capital cost. This
range of approximately $15,000 to $20,000 per connection
requires that both grant as well as revenue funding be
used to construct the necessary improvements. The
District has requested that the proposed improvements be
financed on a usage rate basis and that area-wide taxation
not be used. This will limit the amount of debt which can
be constructed for the necessary improvements. Potential
sources of grant money include the Federal Farmer's Home
Administration and the Texas Department of Commerce.
Revenue funding could be so0ld on the general market as
well as possible assistance through the Texas Water

Development Board.

There are additional programs that merit consideration in
the developuent of a regionalized water system for Mills
County. These would include the education of the area
residents on the benefit and necessity of water protection
for the area. Possible programs that should be considered

would include a nonpoint source pollution program to

-15-



assess and monitor the effects of nonpoint source
pollution in the County. A second area would include a
wellhead protection program, This would concentrate on
the education of the County residents of the need to
protect private and public wellhead systems to prevent
groundwater contamination in the area., It could also be
expanded to include the mapping, locating and capping of
abandoned wells; bcth water, oilfield and other borings
that could potentially contaminate area groundwater.
Thirdly, education on water conservation of the available
water resources will be further expanded in the water
conservation portion of this report. Finally, work should
continue with the Soil Conservation Service on the
potential development of a reservoir on Pecan Bayou or
other area watershed for use as a c¢ombination water

resource and recreation site for the County.

-16-
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TABLE 2.1

Fox Crossing Water System Implementation
Projected Improvements Estimated Cost Schedule

Waterline Production Total Service Cummulative Cummulative Cost/Conn,

Year Costs(a) Costs Costs(d) Conn.(b) Total Cost Total Conn.(c) $/Conn. (e)
1 $1,340 $1,300 $2,650 263 $ 2,640 263 $10,040
2 1,440 390 1,830 97 4,470 360 12,420
3 1,270 650 1,920 128 6,390 488 13,100
4 1,320 890 2,210 112 8,600 600 14,330
5 1,500 260 1,760 73 10,360 673 15,390
6 1,180 360 1,440 67 11,800 740 15,950
7 1,465 260 1,725 63 13,525 803 16,840
8 1,450 260 1,710 54 15,235 857 17,780

(a) Cost estimates are reflected in thousands,

(b) Service connections based on estimates from tax maps and telephone/electric utilities.
(c) Customer base assumes no growth in areas previously served.

(d) Cost estimates include 30% for contingency. engineering, legal and fiscal.

(e) Costs may decrease slightly with growth in areas served.



2.7

Environmental

A baseline survey of the area's flora, fauna and
geological conditions was developed from available
literature and other research efforts. Guidelines for
further evaluation and compliance with existing federal
and state laws are detailed. These efforts may be
necessary to comply with the funding requirements of
federal and state sources., Site specific investigations
should be conducted on an individual project basis prior
to proceeding with the engineering and construction of the

various projects.

Water Conservation

Due to the ever increasing concern over regional water
supplies, the aspects and importance of a water
conservation program 1is included in this report. Key
points for a recommended conservation plan and drought
contingency plan are discussed. Even though the District
does not presently operate a water system, development of
a plan at this time is necessary for compliance with the
Texas Water Development Board regional planning grant as
well as incorporating into future service plans. The
District should take an active role in promoting

conservation of the area's decreasing water supplies

-i8-



through plumbing codes, landscaping requirements, public
awareness and education. The effect that a successful
conservation program will have on the District's projected
revenue should also be evaluated prior to implementation

of such a program.

~-19-




3.0

PROJECT ROWTH

Probably the most important factor in any analysis of this
type 1lies in accurate predictions of the future; a task
surpassed in difficulty only by predictions of Texas
weather. Many different factors affect growth and
development within an area. These include, but are not

limited to:

Local and regional economy;

® Local development restrictions;

° Environmental constraints;

° Current housing inventory;

Existing and proposed roadway networks;

° Proximity to employment, schools, etc.

This section describes the population forecast used in the
analysis of this report. The forecast information was
then used to estimate the future water needs of the Study

Area.

Long-term projections contained within this Study are
intended to serve as a guide only. Due to the Study
Area's layout, sparse customer base distributed over a
large geographical area, and changing political and

economic climates, projections beyond a five or ten year

~20~



horizon would involve a great deal of speculation. It is
essential, therefore, that projected water demands and
system limitations be evaluated and updated on a routine

basis.

Bistoric Trends

Mills County is a rural, agricultural community located in
north-central Texas. Like many rural communities, it has
been hit hard by the downturn in the agricultural
economy. Cattle, sheep and goats are the primary industry
with supporting industries such as hay, small grains and
agricultural-related products. The economic downturn has
caused rural communities to drastically change their
life-style and 1livelihood. Many have had to move to
larger communities to earn reasonable wages. A review of
the County's population record over the last B0 years
illustrates this point. The County's population peaked in
1910 at 9,694, then decreased steadily to a low of 4,212
in 1970. Since that time the decline has stabilized and a

positive growth has resulted.

-21-



TABLE 3.1

Mills County Peopulation Records

Year Population
1900 7,851
1910 9,694
1920 9,019
1930 8,293
1940 7,951
1950 5,999
1960 4,467
1970 4,212
1980 4,477

An analysis of information provided in the Texas Almanac
over the past twelve (12) years drives home the effect the
economic downturn has had on the local economy. The 1973
reported population of Mills County was 4,400 persons.
Twelve (12) years later, in 1985, the population had only
grown by 100, to a total of 4,500. This represents a
growth rate of only 2% for this twelve-year period.
However, statistics indicate that 631 persons, or 1l4% of
the population, was employed in 1976 while 1,075, or 24%
of the population, was employed in 1988. This indicates a
dramatic shift away from agriculture and toward
service~related jobs. Population statistics for the
county seat, Goldthwaite, also 1illustrate this point.
While the population for the entire County only increased
by 100 during the past twelve years, the City of
Goldthwaite's population increased by 138, indicating a

migration from rural to more urban areas.

-22-



Agricultural income in Mills County was estimated at
$12,000,000 in 1976 and $23,000,000 in 1988; a 92%
increase. When compared to the taxable value of land in
Mills County however, the plight of the farmer is again
evident. Taxable value was reported to be $8,390,33% 1in
1976. In 1988, the taxable value of Mills County was
estimated at $358,133,670. That represents a 4,168%
increase in taxable value compared to the 92% increase in
agricultural income. While a good portion of this
increased wvalue may be attributable to better records,
land appraisal and an increased number of businesses in
the County (reported at 94 in 1988), it is evident that
the revenues generated from agricultural lands have not
risen proportionately with the taxable value (i.e. taxes)
of the land needed to produce that income. One of the
major causes of this trend is the lack of a dependable,

economical source of water in the area,

Recent economic surveys have placed the median income of
the City of Goldthwaite and Mills County at $12,746. The
Texas Department of Commerce has recognized the financial
needs of the area with recent Community Development Board

grants,

-23-



Growth Potential

Mills County has the potential for population growth
within the County to continue to increase. The local
economy continues to diversify creating a strong 1local
economic base. Residential development does not seem to
be hindered by development restrictions or environmental
controls, There is an available housing inventory
sufficient to meet the existing growth pattern. The
single major item contributing to lack of more substantial
positive growth is the 1lack of availability of water
supply to meet these demands, The County offers an
adequate road network to supply the potential growth needs
of the area. The continued development of new employment

will help spur the continued growth,

Presently four (4) school districts serve the Mills County
area. These are: (1) Priddy Independent School District,
{2) Mullin Independent School District, (3) Star
Independent School District, and (4) Goldthwaite
Independent School District. They offer sufficient

capacity to handle increased growth and service needs.

As previously stated, the single item that is presently
hindering future growth and economic development is lack
of a dependable, quality, public water supply to meet the

needs of the area, It is hoped that this report will help

-24-



Year

1980
1985
1990
2000
2010
2020
2030
2040

address these concerns and allow the establishment of such

a system,

Population Proijectjon Studies

Federal census data was collected in 1980. From that
date, historic and economic trends projections have been
made by the Texas Water Development Board and the Texas
State Data Center. Table 3.2 is a list of the population

records. Figure 3-1 illustrates these trends.

TABLE 3.2
d n Popu
TWDB Projection Census Count Texas State Data Center
High Low High Low
-— -— 4,477 -—— —_—
- -— 4,527 -— -——
4,610 4,562 - 4,816 4,585
4,966 4,856 -——— 5,406 4,692
5,197 5,080 - 6,097 5,034
5,364 5,225 - 6,642 5,545
5,518 5,340 - -—- -—
5,595 5,397 - - —
IWDB Projectjions
Year Census or Average Change Annual % Growth
1980 4,477 - -— -—
1985 4,527 + 50 0.22%
1990 4,586 + 59 0.26%
2000 4,911 +325 0.69%
2010 5,138 +227 0.45%
2020 5,295 +157 0.30%
2030 5,429 +134 0.30%
2040 5,496 + 67 0.25%

“25=



Of the two studies and projections, the Texas Water
Development Board projections are the most conservative
and will serve as the basis for this report. These
projections represent but a future prediction of growth at
a given moment of time. As such, they should be updated
annually to reflect the latest conditions and
information. The impact these growth estimates have on

future planning and improvements must also be updated.
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In the course of this study the -existing public water
systems in Mills County were studied as well as the
potential for development of additional surface and
groundwater reserves in the County. These supplies and
systems have previously been studied by other reports and
the results vof these efforts are summarized within this
section. Additionally, the report 1looked at alternate
public water supply sources that existed in the counties
surrounding Mills County and their potential to provide

the water needs of Mills County.

Water Sgource

In order to develop a dependable public water supply a
source of good quality and dependable gquantity of water
must be available. Within Mills County the surface water

and -groundwater :potentialscwill:ibe evaluated.. -

a. Surface Water Regervegs: The Colorado River forms the

western boundary ofi Mills County. The river is formed

Y fromta’drainageareacof Fapproximately’ 25,000 square-:

miles of western and central Texas. Upstream from
Mills County numerous municipalities and private

irrigators divert water from the Colorado River for
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use. A major reservoir, called the Stacy Reservoir, is
under construction and will have an impact on the flows
of the Colorado River in Mills County. The combined
effect of these developments and diversions along the
river's course bear significantly on the consistency of
flow in the river through Mills County. Included in
Appendix C 1is the contract for operation of the Stacy
Dam Reservoir by the Upper Colorado River Municipal
Water District and the Lower Coloradoc River Authority

to sustain downstream river flows.

Located at State Highway 190 and the Colorado River is
a stream gauging station operated by the D.S.
Geological Service and LCRA. At this point flow and
water quality are measured on a regular basis. This
station is approximately ten (10) miles south of Mills
County. Historical data from these recordings indicate
that the river does occasionally have a no-flow
condition. Additionally, water guality records
indicate that the total dissolved solids and/or salt
content of the river 1s high and above those levels
normally considered acceptable for potable treated
water systems, Of note 1is the apparent correlation
between the high flows and low solids and low flows and
high solids. A summary of the 1988 results for the

monitoring station is included as Appendix D to this
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report. Tables 4.1, 4.2 and 4.3 are discussions of

water quality standards and their significance.

Presently the City of Goldthwaite diverts its water
supply from a diversion point located just downstream
of the State Highway 16 crossing. This is
approximately 22 miles upstream of the above gauging
station. Another potential source of surface water for
Mills County is the San Saba River. While not located
within Mills County, it enters the Colorado River at
the southwestern tip of Mills County, or approximately
seven miles upstream of the gauging station. The river
containa a drainage area of approximately 3,000 square
miles. Water quality and flow data has been obtained
from a federal and LCRA stream gauging station located
at State Highway 16 and the San Saba River. The 1988
results for this station are included as Appendix E.
The water quality appears to be generally good, with
flow patterns similar to those seen on the Colorado
River. There are periods during the recorded data when
no-flow conditions have existed on the river. These
attached graphs and charts indicate the comparison of
flow and water quality between the Colorado and San
Saba Rivers. The water gquality parameter of total
dissolved solids was used for this comparison. These

dissolved solids include chlorides, sulfates and other

-30~



compounds generally found in water, The federal Safe
Drinking Water Act Standards of 1986 provide a level of
500 parts per million (ppm) total dissoclved solids as a
maximum standard for treated public water drinking
supplies. Quantities in excess of this 1level within

the water system could cause taste and odor complaints,

0f concern on the San Saba River was the fact that
springs from the Hickory Aquifer that feed the river
may be causing radiation from the groundwater to
contaminate the river, Samples collected by Haynie &
Kaliman, Inc. on September 22, 1989 and analyzed by the
Texas Health Department, indicate levels well below
max imum standard levels of 15 picocuries/liter.
Samples were taken along the river at State Highway 16
(3.6 pc/l), Mill Creek (3.4 pc/l) and two miles

downstream of Mill Creek (4.2 pc/l).

Mills County has numerous Soil Conservation Service
flood control reservoirs located throughout the
County. While these reservoirs hold a large total
volume of water, no s8ingle site is large enough or
sufficient for development into a source of public

water supply.
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FIGURE 4-2
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CONSTITUENT
OR
PROPERTY

ica (§109)

n (Fe)

deium (Ca}
nd
Aagnesium (Mg)

dlum {Na)
nd *
oressium (K4

\

carbonate (HCO3)
nd
.arbonate {COy)

ifate (S04}

v

SOURCE OR CAUSE

Dissolved from practicelly all
rocks and soils, commonly less
than 3o mg/l. High
concentrations, s much e 100
mg/l, generally occur in highly
alkaline water,

Dissoived from practicslly il
focks and solls. May asiso be
derived from iron pipes, pumps,
and other equipment.

Dissolved from practically all soils
snd rocks, but espacially from
limestone, doiomite, snd gypsum.
Caicium and magnesium are
found in large quanitites in some
brines. Magnesium s pressnt In
large quantitiss in ssa water.

Dissolved from practicaly sl
rocks and soils. Found siso in
oil-fald brines, ma  water,

Industrial brines, snd sswage.

Action of carboa dioxide in water
on carbonste rocks such s
Hmestons and dolomite.

Dissolved from rocks snd soils
containing gypsum, iron suifides,
and other sulfur compounds.
Commaonly present  in  soms
industris! westes.

TABLE 4-1

DISCUSSION OF MINERAL LEVELS IN WATER
AND THEIR EFFECT ON ITS USE

EXCERPT FROM TWDB

SIGNIFICANCE

Forms hard scale in pipes and boilars. Carcied over
in steam of high pressurs boilers ro form deposits
on blades of turbines. Inhibits deterioration of
ze0lite-type water softeners.

On exposure to air, iron in ground water oxidizes
to reddish-brown precipitate. Mors than sboug0.3
mg/i staln lsundry and utensils reddish-brown.
Objectionable for food processing, textite
processing, bevetages, ice manufecture, brewing,
and oOther procesess. U.S. Public Health Service
{1962) drinking water stendsrds stets that iron
#houid not excesd 0.3 ma/t. Lerger quantities caus -
unplessent tasts and favor growth of iron bacteris. |

Cause most of the hardness snd scate-forming
propetties Of water; sosp consuming (sae hardness).
Waters low in calcium snd magnesium desired in
#lectroplating, tenning, dyeing, and in textile
manufecturing,

Large amounts, in Eombination with chloride, give
s salty taste. Moderste quentitiss have little stfect
on the usefulness of water for most purposss.
Sodium salts may cause fosming in ytesm boilers
snd 8 high sodium content may limit the use of
water for irrigetion.

Bicarbonats and cerbonsts produces aikalinity,
Bicarbonates Of calcium  end  magnesium
decompoe in steam boilers and hot water facilities
to form scale end r¢isess corrosive cerbon dioxide
pes. in combination with calcium ang magnesium,
couss carbonete hardness.

Sulfste in weter containing calcium forms hard
scale in steam bollers. In large amounts, sulfate in
combination with other ions gives birter taste to
watsr, US, Public Hesith Service (1962) drinking
water standards recommend that ths sulfste
content should not excesd 250 mg/1.

195

Chioride {(C1}

Fluoride {F)

Nirate (NO3)

Boron (8)

Dissotved solidel/

Dissoived {rom rocks and soils
Pressnt in sewage and found in
large amounts in oil field brines,
sta water_ and industrial brines.

Disaolved in wmall 1o minute
quentities from most rocks and
soils, Added {0 many waters by
fiuoridation of municips -
plies.

Decaying orgenic matter, sewage,
fertilizers, snd nitrates in s0il.

A minor constituent of rocks and
of natural watery,

Chiefly  minerst  constituents
dissolved T1on rocks and solls.

In large smounts in combinatdn with sodham,
gives salty tasts to drinking water In large
Quantities, iNncreases the corrosivendss O weeer .
US. Public Health Service {1962) drinking water
standards recommand thest the chiorwde contemt
should not excead 250 mg/i

Fluoride in drinking water retuces the incifence of
10cth decsy when the water 11 consumed during
the paricd of snamel calcification. However, it mey
cause motthing of the testh, depending on the
cancentrgrion of fluoride, the age of the ehity,
amount of drinking weter conmumed, and
susceptibility of the individual (Mawer, 1980, o
1120-1132))

Concentration much greater than the locsl sverage
mey suggest polivtion. US Public Hepith Service
{1962} arinking water standsrds suggest & Hmit of
45 mg/t. Waters of high nitrate content hawve baen
reported to be the cause of methemogiehinewmis
{an often fatal dissase n infants) snd therefere
should not be used in infant fesding (Maxcy, 1990,
p. 271} Nitrate shown 10 be helpfut in reducing
inter crystalline  cracking of boller stest. 1t
encaurages growth of algse and Othar orgeniiine
which produce undesirsbie tastes and odors

An excessivé boron content will mahe weter
unsuitabla for irrigation. Wilicon (1986, ». 11)
indicated that s boron concentration of ss much =
1.0 mg/l is permiasible for irrigating sensitive crops,
s much s 2.0 mg/i 1or semitolerant crops, ond e
much 28 3.0 mg/l for tolerant crops. Crops seneithve
10 boron include most deciduous fruit snd M
treen and navy besny, semitclerant crope inchale
most small grains, potstoss snd sewwme eERer
vegeiabies, and corion. snd tolerant crops inchade
atalfa, most root vegstables, ant r+¢ dass patn,

115, Public Heslithr Servica {1962) drinking water
stanua dy recommend that waters comaining mare
than 500 mg/t dimolved soluds not e vend ¥ evher
o mineralized supplies ers svailabie. For many
purposes the dissolvad-solids content 8 8 mnjes
limitation ©n the use nf weter. A pEngred
clsssitication of wator hased on diesohant-eplilis
content, in mg/l, it as 10l1ows (Winslow snsl Kigesr,
1958, p. 5): Waters containing less then 1,000 mg/t
of dissolved solide sre considerss fresh; 1,000 w
3,000 myg/l, slightly ssline, 3.000 w 10000 mpn
moderately saline, 10,000 to 36.000 mg/l, wery
ssling, and more than J3% J0U me/t, heina,



TABLE 4-2

TOTAL DISSOLVED SOLIDS

EXCERPT FROM TWDB REPORT 195

The total dissolved-solids content is a major limiting factor
in the use of water. The following general classification of water

" is based on dissolved solids (Winslow and Kister, 1956, p. 5).

DESCRIPTION DISSOLVED-SOLIDS CONTENT (MG/L)
Fresh Less than 1,000
Stightly saline 1,000 to 3,000
Modsrately saline 3,000 to 10,000
Very Seline 10,000 to 356,000
Brine More than 35,000

Quality limits for livestock are variable. The limits of
tolerance depend principaily on the kind of animal and, according

" to Heller {1933, p. 22), the total amount of soluble salts in the

drinking water, more so than the kind of salt, is the important
factor. According 1o Hem (1959, p. 241), a high proportion of
sodium or magnesium and sulfate in highly mineralized waters
wouid make them very undesirable for livestock use, Heller also
suggests that as a safety rule 15,000 mg/l dissolved-solids content
should be considered the upper limit for most of the more
common livestock animals. According to Hem (1959, p. 241), the
California State Water Pollution Control Board (1952} quotes
other investigators who have found concentrations as high as
15,000 mg/l to be safe for limited periods but not for continuous
use. In a publication (1950} relating to practices in Western
Australia, the officers of the Department of Agriculture of that
state quote the following upper limits for dissolved-solids
concentration in livestock water {(Hem, 1959, p. 241).

ANIMAL DISSOLVED SOLIDS (MG/L)
Poulitry 2,860
Pigs 4,290
Horses 6,435
Cattie {dairy) 7.150
Cattis {besf} 10,000
Aduit sheep 12.900
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In evaluating surface water alternatives for Mills
County, a consideration in determining alternate
sources is the fact that the boundary between the
Brazos River and Colorado River watersheds runs through
the County. The eastern half of the County is in the
Brazos River watershed with the western half being in
the Colorado River watershed. The sources of water
described herein lie within the Colorado River
watershed and it may be necessary to seek approval from
the Texas Water Commission to allow transfer of waters
from the Colorado River or western half into the
eastern half or Brazos River watersheds. Since the
initial efforts of the study will be to provide water
for the western half or Colorado River watershed, this
is not an immediate concern but will need to be
addressed as ultimate plans for County-wide water

system development occur.

Groundwater: The other source of public and private
water supplies within Mills County are groundwater
reserves located throughout the County. Major sources
of information on the area's groundwater reserves is
contained in the TWDB Report 195 - "Groundwater
Resources of Part of Central Texas with Emphasis on the
Antler and Travis Peak Formation," and TWDB Report No.
51 - "Reconnaissance Investigation of the Ground-Water

Resources of the Colorado River Basin." The major
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underground formation that supplies this water is the
Travis Peak Formation. The location and abundance of
groundwater is spotty throughout the County.
Approximately the western half of the County, that
being west of Highway 183, has limited sources of
groundwater available for use as a public drinking
water supply. To the east of Highway 183, the eastern
half of the County, the groundwater reserves are
somewhat better but still without consistent and
adequate supplies for development. The numerous
private wells within the County are subject to
groundwater fluctuations based on climatic conditions
as well as pumpage from surrounding wells. Therefore,
the development of a county-wide water system based on
groundwater reserves does not appear to be sufficient
for development. Groundwater research should continue
with the realization that many private systems,
especially east of Highway 183, will continue to depend
on groundwater. The District should continue to
explore the possibilities for groundwater and also work
toward the development of wellhead protection measures
to ensure protectiogp of the available groundwater

reserves of the County.
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4.2

Public Water Systems jin Mills County

There are ¢two (2} major public water supply systems that
presently operate in Mills County -- those being the City
of Goldthwaite and the City of Priddy, with a third group
being a combination of many small restaurants and school
districts that operate systems for their particular

installations.

a. City of Goldthwaite: The City operates by far the
largest public water system in the County. Presently

the City serves approximately 900 customers within the
City itself. The City's system originally conaisted of
two (2) wells that provided water. Due to low
reliability and fluctuations in elevations and water
guality, in 1963 the City participated in the creation
of the Mills County Fresh Water Supply District No. 1.
This district sold bonds to construct a surface water
supply system for the City. This supply consists of a
pump station on the Colorado River and a series of
off-line holding reservoirs where water can be stored
during periods of low flow or poor quality on the
Colorade  River. The attached schematic shows a
generalization of the existing facilities. Water from
the reservoirs is treated at the City's water treatment

plant which is rated at 600 gallons per minute (gpm) or
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can serve approximately 1,000 connections. From the
treatment plant water is pumped to the two (2) 500,000
gallon standpipe reservoirs located on the eastern edge
of the City. These reservoirs supply pressure and

water storage for the City.

The City has a contract from the State of Texas for the
diversion of water from the Colorado River. This
authorization is attached. The City, in an
adjudication suit filed as a water user on the Colorado
River, is authorized to withdraw 800 acre/feet per year
for municipal use and an additicnal 700 acre/feet per
year for industrial. Since the industrial users can be
and are presently supplied through the public water
system, this allows diversion and off-line storage of
up to 1,500 acre/feet per year of water for the City.
Based on present projections of population and water
usage for the County, the raw water diversion contract
should be sufficient to serve the County well past the

year 2040.

The ¢two (2) off-line holding reservoirs have a volume
of approximately 200 acre/feet. This equates to
approximately 20 surface acres of area with an average
depth of 10-feet. In recent years the City has had to

rely on this storage volume to store water during
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FIGURE 4-5

TWC. ADJUDICATION OF THE COLORADO RIVER BASIN
MIDDLE SEGMENT -198!

[
DIVERE (UM PCISTS NOS. 1320 and 1930
TRACT WO (e
O EREN 1P City of Gold hewtrs

pa— [ ST 1]
L LA 1}
IV 37 S06-420; X ISP 14-02
BECTION il )07 CLAIM: 'mder Permit So. 1971 to Jivert {rom the
Tolotado fiver 900 scre-foet of woter par yesr {OF BuniCipel wee and
790 ecre-test of wate: por yesr fer andustriél use ot & maximms

— divaraion cate of 10 cfe (0400 4pe WiLA 8 Pr.ELLY daRta of Way b,
1960. A 13! scre-foot capac't, iff-channal reservoir i1s nlee claimed.
Bxh. 410
FINDINGS:

1. Claimaat 40 the owwar #f Parm.t So. 1971 which origimally
authorised the diversion s use of HO acre-foot of waler por
- yoar for sunicips] purposss end 700 per r for imdwetrial
Frposas from the Colorad: Aiver (htd & 200 acre-femt caphc.try
off-channe]l reservoir 4t 4 msinus diversion raca of 10 efs ia
Survey e, s0, Abstzact No. %6, MULl1s Couwnty. IEmh. 420

2. A wpac.sl conditium 1A the persit ia as follows:

The permittes aball (netail & metaring isstrwsest whach will
avtomatically recerd withur five par ssat (549) of sccutedy the
oral amcunt of water divertad from the Colorade River. The
setering inatsument and the deal@gh, installatios ond sperstion
theree? shall be wubibet to approval by the (Peparzment|.

3. lication No. 2167 fer the paruit vas scoepted fer liling by
. Commission on Nay 6. |90 and Puthit Wb, 1971 war idsedd o
- Sovesber 3. 1964. (Rzh. 420}

4. Eikensions o time te cammence condtruttitn of werk deseribed
Ak the pormit WAEER SCOALed the Commission am Mpril 10, 1961,
Juens 18, 1942 and Ney 3. 194). (Buks. 421, 432, 22

$. By eriar dated Docember 3, 194]), the Commission
s CM’ 1a location of the resarvelr. 8 reducties the uur
capasity ¢ 113 scre-fest, ond & reduction in the swihe-

rised diversisa rats to 1404 gpa. {(Bmd. 420}

4. Claimant ssintsins two authorised Sff-channtl reserveirs with s
totel impounding cepacity of 113 acre-fnst at sutharissd 4i-
version poiat D-1330 Ia T-1040 in Jurvey Wn, l.. Rills County.

— T™he ares In which the Tesarveirs are lecited Lo Sesipmeted oo
T=1844. [V B7 510-61D)

7. Simee the perait wes lesusd. State vatsr has eas diveriad at
D~1370 an the Colorede Mver, as wmawthorised disersiss paist
1808 fest downsirsas fres the euthacised point, by msans of &
statismary pusr st « sanisus effective diversiom rets of 3.12
efs (1680 gpa). Water Lo diverted Lato the Feserveirs u |
— 13, thes pusped e the city of Goléthusits whare it
troated and put jats the sumicipal system. (IV 9@ In un

§. Al) watsr ussd for indsstrisl perpossa is treated watas from
the city's sunicipel sysiam. IV SF 410

1. Thars are mo INterveming 4IVertars Mtvees D-1520 and tha
avtherised diversica peint. (Ixh. 7}

10. The saximum amouat of State watar divertad and weed in any
calondaz YOar since the permit was J00usd was 63 acre-fest of
water for municipal perposes is 1978 and 1} scre-fast bm
induatrial purposes is 19%4. (X SF 1%, M. 20)

. 1i. Thars vas evidence presented of (1) justification fus the lask
of development to the full extamt of the avtherisation wader
B the parmit And {J) an LRtOSLiSR 10 LRCTedse the wee of State
:::«;t under the permit ia the forseesble fwture. (IV &F 621,

1. Thars ves 29 svidence presanted coscerhing scupliance with the
spacial comdition.

coNCLOS OB

1. The uae of vates by claimant for indestrisl purposes is sctwally
s municipal wee as dafined by Mule 135.81.38.118.

1. Clailmant ia recognised s Tight wades Permit M. 1971 to divert
and use mot to sxceed $4§ acre-feet of water per year fox
- sunicipal pusposas from diversion poiat D-13520 om the Colorade
River at ¢« sanimm diversion rats of 1.12 cfs (1480 gpm] with
& priority date of Ray &, 1964,

1. Claimant msy diligently develop the sppropriatiom to divert and
use not to axcesd $00 scre-feet of watsr per yeaxr for memicipal
purposes 4nd 700 scre-feat of water peor year for isdwatrial
purposes from D-1520 at a maszisum diversioa rate of 1.12 cfs
(1400 gpm) with » pricrity date of May 6, 1940.

4. Tre water suthorised to be diverted is to be stored is two off-
channel reservoirs at diversion point O-13%330 in Survey Wo. &8
(A=$96), Mille County, with & total Impounding capacity of 11%
acre-feet for subsaguent Siversion amd use¢ L0 the axtest
authorized harein.

$. The cleimant shall install s metering instrumeat whick will
automatically cecord withia five par ceat {(54) of acceracy thw
total amcunt of vatar diverted from the Colorado River. The
Betering instrument dhd the design, installation amd operstion
thareof shall be subject to spproval By the Department.
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periods of low water flow and poor quality conditione
on the Colorado. It is estimated that the existing
reservoirs contain approximately 6-months of storage
capacity for the existing system. Storage volume is
calculated as follcocws: 200 A-P x 43,560 SF/acre x 7.48
G/CF x 1/350 GPCD x 1/1000 Exist. Conn. = 186 days.
The reservoirs' influent pump stations are connected to
the water treatment plant via an 8-inch water line
constructed along Highway 16. At the water treatment
plant the water is settled, filtered, and disinfected
prior to storage on-site in the plant's ground storage
tank. The water is then pumped from the plant to the
standpipe reservoirs located on the opposite side of

town.

City of Priddy: The Priddy Water Supply Corporation

operates a public water system for the residents of
Priddy. The system consists of two (2) wells that pump
to a ground storage pressure tank system for use by the
area residents. The Priddy system presently serves
about 85 connections or 250 people. Recently, in 1989
the City was given federal grant money to improve the
water system by the addition of a new well and addition

of system improvements.

Private Systems: In addition to these systems, there

are numerous small private systems operating throughout

Y-



4.3

the County. These are primarily restaurant systems
that provide water to their customers. They are small
in nature. 1In addition, the three (3) school districts
of Mullin, Priddy and Star each have an individual
water system for their school locations. To date, it
has not been economical to combine each of these
systems, nor does each individual system have capacity
to supply water to the other's existing needs.
Therefore, they have developed independently and
operate as such. The attached chart is a summary of
the systems as obtained from the Texas Department of

Health.

To the north of Mills County 4is 1located Brown County.
Within Brown County is a large surface water reservoir
known as Lake Brownwood, constructed and owned by the
Brown County Water Control and Improvement District No.
1. The water from Lake Brownwood furnishes municipal
water for the Brown County cities of Brownwood, Early,
Bangs, Zephyr, Brookeamifh and most of the western rural
areas of Brown County. The reservoir is located on Pecan
Bayou approximately eight (8) miles north of the City of
Brownwood. It has a surface area of approximately 7,300

acres and a volume of approximately 143,400 acre/feet.
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TABLE 4.4

Existing Water Systems Within Mills County,

Texas

Total Total Elev.
System People No. Prod. Storage Storage No., Survey
ID No. System Name Served Conn., (MGD) {MG) (MG) Source Name Wells Date
GOLDTHWAITE
1670001 City of Goldthwaite 1,800 909 0.829 1.148 1.0(1) Edw-Trinity 3 86/06
1670017 Brinegan Quick Stop 25 1 0.040 0.040 0 Trinity 1 86/06
1670018 Carr's Cafe & Texaco 50 2 0.000 0.000 0 Trinity 1 86/06
1670005 Hereford Motel 25 20 0.033 0.005 0 Trinity 2 86/06
1670014 Hill Country Store 200 1 0.030 0.000 0 Trinity 1 86/06
1670014 New Horizons Ranch 91 14 0.020 _ 0.069 0 (2) New Horizon Lk 0 86/06
1670010 Dpairy Queen 500 2 0.007 = 0.000 0 Trinity 1 86/06
MULLIN
1670013 Mullin ISD 150 1 0.000 0.000 0 Trinity 1 84/12
PRIDDY
1670002 Priddy Water System 250 85 0.086 0.034 0 (3) Trinity 4 86/06
STAR
1670016 Star ISD 75 1 0.029 0.001 0 Trinity 1 84/12
NOTES:

(1) City of Goldthwaite has a booster pump capacity of 1.426 MGD.

The City of Goldthwaite also treats water taken from the Colorado River to supplement its

water supply.
(2) New Horizons Ranch has a booster pump capacity of 0.360 MGD.
(3) Priddy has a booster pump capacity of 0.065 MGD.

All facilities are listed as active.

Source: Texas Department of Health - Inventory of Texas Water Supply Systems.

well



Preliminary discussions with the district's manager,
Mr. Harry Miller, indicated a reluctance to serve water
outside of the Brown County limits., This is in part due
to the district's charter and creation to provide water
within Brown County. Additionally, by 1locking at the
existing transmission systems and distances from where
water lines would need to be oversized and water obtained

from, the route is quite long and would be very expensive,

North and east of Mills County are Comanche and BEHamilton
Counties. These counties have natural available
groundwater reserves from the Travis Peak Formation,
Additionally, Lake Proctor in Comanche County provides a
source of surface water for irrigation needs of the
county. Because of the need for water service to the
western half of Mills County, water sources from these
areas were ruled out because of the distance involved in
production and transportation of the water to the western
half of Mills County. Additionally, these areas are
within the watershed of the Brazos River Authority whereas
the western half of Mills County is in the watershed of
the Lower Colorado River Authority. Interbasin transfers
of  water are not usually allowed without special
considerations from the river authorities and the Texas

Water Commission.
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South of Mills County is Lampasas County which obtains
water from groundwater as well as surface water supplies.
The closest major public water supplier in the county is
the Lometa Water Supply Corporation which serves the town
of Lometa and the rural area just south of Mills County.
The rural district obtains water from Lake Stillhouse
Hollow and the Brazos River Authority. It is treated and
distributed through their rural system. The Water Supply
Corporation was funded by grants from the federal Parmer's
Home Administration. In order to transfer water into
Mills County their entire system would need to be upgraded
to transmit water through their system to serve a portion

of Mills County.

Located to the west of San Saba County and to the west of
Mills County, counties of San Saba and Lampasas the
underground formation that provides most of the water is
the Hickory Sands Underground Formation, This area
extends into McCulloch, Concho, Menard, Mason, Kimble and
Gillespie Counties. The aquifer has been developed with
deep wells into the lower Cambrien geologic structure.
The northeastern limit of the agquifer appears to be a
fault which roughly follows the trace of the Colorado
River through the area adjacent to Mills County. The
fault was created as a result of a Llano uplift in this

area. The top of the sands in eastern San Saba County
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occur at a depth of 3,000 to 3,500 feet and are
approximately 4,000 feet thick. The formation outcrops in
southern San Saba County and western Llano County.
Typical formations include the Mill Creek Pond Reservoir
located in nearby San Saba and the source of the City of
San Saba's drinking water. The closest public water
supplies to Mills County are those of the North San Saba
Water District located just west of San Saba County. The
water quality 1is generally of good chemical quality with
the exception of total alpha radiation. The radiation is
naturally occurring in the underground formation and
produces levels above those allowed by the 1986 Safe Water
Drinking Act. The attached table is a typical water
quality record for wells in the area. The Texas
Department of Health has required the public water systems
using this formation to begin quarterly notification of
their customers of the water's failure to meet the total
requirements. The potential for development of the
Hickory Pormation as a source of water for Fox Crossing -
Water District will be further discussed in a later
section.

Therefore, based on the water alternatives presenﬁi&iﬁlt"
would appear that the three most likely options that would
merit additional discussion and consideration for

development of an initial public water system for the
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TABLE 4.5

PAGE 1

WATER ANALYSIS REPORT

*+(OPY - CENTRAL OFFICE
REG~-01 SAN SABA

TEXAS DEPARTMENT OF HEALTH
DIVISION OF WATER HYGIENE

1100 WEST &9 TH STREET
TEXAS

AUSTIN,

NORTH SAN SABA WTR SUPPLY CORP
€70 ODAVE DAVENPCRY - PRESIDENT
ROUTE 2 BOX &4 A

SAN SABA TX T6877

COLLECTOR REMARKS:
SOURCE: WELL 1
DAVE COLLECTED

8/18/88 DATE RECEIVED

CONSTITUENT NAME

Calcium

Chloride

Fluoride

Magnesium

Nitrate Cas N)
Sodium

Sulfate

Total Hardness/CaCo03
pH

pil.Conduct (umhos/cm)
Tot. Alka. as (CaC03
Bicarbonate
Carbonate

pissolved solids

P. Alkalinity /CaCo3
Arsenic

Sarium

Cadmium

Chromium

Copper

lron

Lead

Manganese

Mercury

Selenium

Silver

2inc

Gross Alph,

Total Radiua

radium 226

Radium ¢28

Totsl Uranium

Gross Betas
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WATER SUPPLY ¥:
LABORATORY NO:
SAMPLE TYPE:

2060003
EP807145 _
DISTRIBUTION

8/22/88 DATE REPORTED 10/26/88 -
RESULT UNITS /-
5 ng/l
288 ag/t
146 mg/l
1 mg/t -
0.04 ag/l
3s¢ ng/l
25 mg/l -
17 mg/l
8.5
179¢
364 mg/t
427 rg/lL
8 mg/l
901 ag/l -
7 mg/L
< 0.010 ma/l
< 0.5C mg/l -
< 0.00S8 mg/t
< 0.02 mng/L
< 0.02 mg/l
0.02 mg/l
< 0.02 mg/l
< 0.02 ng/i
< 0.000¢2 mg/l -
< 0.00¢2 ag/l
< 0.01 mg/i
< 0.0¢ ngll .
28.00 pCi/t 6.0
10.00 pC il 1.0
8.10 pCist 0.3
13.00 pCist 2.0
< .00 pCizL
18.00 pCizl 5.0



wvestern half of Mills County would be the further
development of the City of Goldthwaite's diversion from

the Colorado River.

Secondly, in addition to the above consideration would be
a tie-in and separate feed from the San Saba River
supplementing the water supply from the City of
Goldthwaite. Thirdly, would be the development of a
groundwater well in San Saba County and transporting that
water for usage into Mills County. The costs and relative
advantages and disadvantages of each of these will be

developed in Section 6 of this report.
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5.0

5.1

PROJECTED WATER DEMAND

An important consideration in the planning for future
water needs for the FCWD is the projection of the quantity
of water that will be required for any given year during
the planning period. Currently because the District does
not operate any water facilities, records for production
and sale of water in the study area are limited. For this
reason, it was necessary to rely on other sources to

develop historic and projected water usage.

Water Use Proijectjong

The Texas Water Development Board has prepared data for
the study area that projects both normal water use as well
as the potential savings with conservation measures in
effect. These records are prepared from the available
municipal records and various sources of general water use
trends in the State, and compiled by the Water Development
Board for planning purposes for State water needs. A copy
is included as Appendix F. A review of these records
indicates that these projections seem reasonable and
within normal consumption demands for other area systems.
The attached graphs provide a summary of the projected
water demands through the year 2040. These demands are

shown in acre/feet with a high and a low range. These
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FIGURE 5-I
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5.2

numbers are also converted into millions of gallons per
year, and into gallons per «capita per day consumption
based on the proposed population projections. As can be
seen, the effects of a conservation program as described
in the Appendix of this report, can provide substantial
water savings for the area. Also included in Appendix P
are projections also prepared by the Water Development
Board for other uces within the County other than the
municipal public water supply demands that were described
above. These other system demands for use of water in the
area could include irrigation, livestock water,

manufacturing, etc., as well as other sources.

D n it

In order to properly design the rural public water system
for the PFCWD design criteria and guidelines must be
established for use in laying out the parameters for
proper system design., Because of the lack of historic
water records and wvater demands in the area, the Texas
Department of Health, "Rules and Regulations for Public
Water Systems,” will he used as a guideline. These
regulations establish minimum public water guality
requirements for commhnity-type public water systems.
These minimum water quality requirements were established

for facilities to insure their ability to maintain a
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minimal residual water pressure of 20 psi at a minimal
normal operating pressure of 35 psi. Water storage is
required by the Health Department at the rate of 200
gallons per connection of ground storage capacity and
elevated storage capacity of at 1least 100 gallons per
connection in lieu of other pressure maintenance
facilities. Elevated storage in the amount of 200 gallons
per connection may be substituted for ground storage and
pressure tank installations. Booster pump station
capacities must have two (2) or more pumping units with a
total rated capacity of 2 gpm per connection and be
sufficient to meet peak demands. Surface water treatment
systems must be sized for a peak day treatment requirement
of 0.6 gallons per minute per connection served. Well or
groundwater production systems must also be sized for
production rates of 0.6 gallons per minute per connection

and also sufficiently sized to meet peak demands.
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6.0

6.1

PROPOSED IMPROVEMENTS

Plann id n

Fox Crossing Water District does not presently own or
operate any water supply system improvements. Therefore,
in formulating a plan to construct the necessary
facilities to serve the District's service area several
considerations and guidelines were established by the Pox
Crossing Water District Board of Directors for the

Engineer to use in evaluating service alternatives.

The Board directed that the proposed improvements are to
be funded by a user-generated revenue system. This would
either be on payment for water service via tap fees or on
a rate basis for actual service received or a combination
of the two methods. The District did not want to generate
and collect an area-wide tax because of the difficulty in
equitably assessing and collecting this type of revenue

mechanism.

Secondly, the initial axea of effort in order to provide
service should be directed toward the western half of
Mills County. This area, approximately between State
Highway 183 on the east and the Colorado River on the

west, is the area that presently has the most limited
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6.2

groundwater reserves, After the development of water
service to this area then the remaining areas of the

County would be developed.

Finally, further impacting the initial service plans are
the sparse rural populations of Mills County. Proposed
water improvements must traverse many miles between
customers. These limitations will weigh heavily on the
cost per connection of providing service within the area.
These planning restrictions will weigh heavily on the
type, location and affordability of service decisions that
will have to be made by the Fox Crossing Water District

Board of Directors.

v A nativ

As previously discussed in investigating a source of water
to develop the Fox Crossing water system, three
alternatives would seem appropriate for further
congideration at this time. These would be (1) the
additional development of the existing City of Goldthwaite
water system, (2) in addition to item 1 would be to
supplement the existing raw water supply for the City by
developing a second source of water from the San Saba
River in San Saba County, and (3) the development of a

groundwater supply system from the Hickory Underground
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6.2.1

Aquifer also in San Saba County. This report will attempt
to develop a scenario for the utilization of these
sources, their relative cost, and a discussion of their
relative advantages and disadvantages for consideration in

selection of an acceptable source.

The first alternative is to tie into the existing City of
Goldthwaite system that produces water from the Colorado
River, is stored in off-line holding ponds, treated and
pumped into the City's distribution system. This systenm
could be easily expanded with the existing facilities
utilized for initial service to hold down initijial

development costs.

Por a system expansion to serve approximately 500
connections, the initial improvements would be to increase
the existing water treatment plant from 600 gallons per
minute (gpm) to 900 gpm. This would involve parallel
expansion of the treatment plant's clarifiers, filters,
ground storage tank and pump station facilities. The City
has adequate land available at the treatment plant site
for this expansion. In this expansion, the off-line
storage capacity of the City's existing facilities would

need to be increased at the City's new reservoir site.
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Additional 1land 1is presently available for a system
expansion of an additional 400 acre/feet of storage. This
initial expansion would only require a 200 acre/foot
expansion to maintain the City's existing off-line
capacity of approximately six-months storage for their
customers. Additions and modifications to the pump
stations at each of the reservoir sites as well as the raw
water intake could be phased into later expansions and
would not be necessary for construction with the initial
funding. The 8-inch water line that connects the
reservoir sites and the water treatment plant also has
enough capacity to meet the initial service needs without
additional expansion. The attached schematic shows a
representation of the proposed improvements and future
improvements that coculd be utilized for construction with

this scenario.

The advantages of this option are (1) its low first year
and latter year costs of construction, (2) low operating
cost, (3) shortest time to permit and construct, (4) the
City's abundant raw water diversion contract with the
State of Texas, (5) the existing land area and easements -
necessary to construct the proposed expansion, and (6) the
redundant nature of the equipment that is already in place

for process reliability.
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The disadvantages of this alternative would be (1) the
seasonal fluctuations in water quality and quantity that
occur along the Colorado River, (2) the 1levels of total
dissolved solids in excess of State and Pederal
requirements that seasonally occur on the Colorado River,
(3) the District would be required to mutually develop,
administer and manage the proposed facilities with the
City of Goldthwaite which would result in somewhat less
control of the District's own destiny, though this is not

a significant disadvantage.

The proposed initial first year improvements would include
construction of a new 200 acre/foot reservoir at the
existing new reservoir site, This facility would be
designed for ease of expansion to a second 200 acre/foot
reservoir site for maximization of the existing land area
presently owned by the City. The second first year
expansion would involve the construction of additional
treatment capacity at the water treatment plant in the
amount of approximately 300 gallons per minute. 1In latter
years the pump station facilities at each of the reservoir
sites as well as the raw water intake would be increased
in capacity to handle the new flows. These improvements
could be staged over a several year period. The attached
table gives a cost estimate for the construction of the
initial facilities as compared to the two other

alternatives which will be discussed below.
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6.2.2

San Saba River

The second alternative is for the District to construct a
raw water diversion point from the San Saba River just
downstream of the City of San Saba. This would require
the construction of a pump station and raw water line to
be constructed from this diversion point up BHighway 16,
cross the Colorado River, and tie into the existing 8-inch
water line in the vicinity of the o0ld City of Goldthwaite

regervoir. This is a distance of approximately 15 miles.

Initial improvements would call for the construction of a
raw water diversion point along the San Saba River,
construction of approximately 15 miles of raw water line
from this diversion point to a tie-~in with the existing
water 1line and thirdly would be the construction, as in
Alternative 1, of additional wvater treatment plant
capacity at the existing City of Goldthwaite water
treatment plant site. This new source of water could
supplement the City's existing raw wvater diversion from
the Colorado River and also be stored in the City's
regervoir site. The. San Saba River, as previously
discussed, shows a more consistent and higher gquality
water than that typically found in the Colorado River.
The total dissolved solids in the San Saba River are lower

than those typically found in the Colorado River and this




quality could be used to mix with the City's existing
water source in the reservoir facilities to enhance this
guality. Because of the San Saba River's more consistent
water supply, the need to depend on the reservoir's

storage in the existing system would not be as great.

Proposed for the initial improvements would be the
construction of a 300 gallon per minute pump station on
the San Saba River, construction of approximately 15 miles
of 8-inch pipeline from the San Saba River to tie into the
existing City of Goldthwaite raw water line, and
construction of a 300 gpm expansion at the City of
Goldthwaite's filtration plant.

The advantages of this alternative would be (1) the better
gquality raw water to be obtained from the San Saba River,
(2) the more consistent flow patterns present along the
river, (3) the advantage of not having to construct
additional off-line storage reservoirs, and (4) the
alternative raw water source that could be used to backup

the existing Colorado River pump station.

The disadvantages of this alternative would include
(1) the need to obtain property and easements for the
construction of these facilities, (2) the necessity to

negotiate and amend the City of Goldthwaite's existing raw

-65-



6.2.3

water contract to allow for a second diversion from the
San Saba River, and (3) the political implications of
obtaining a water supply for use in Mills County outside

of the limits of Mills County.

undwat men

The third alternative for consideration of a water source
for development would be to develop and construct a water
well in San Saba County into the Hickory Underground
Aquifer for use in Mills County as a source of water, As
previously discussed, the limits of the Hickory extend to
approximately ¢ to 5 miles from the edge of the- Colorado
River in San Saba County. Construction by other water
districts and municipalities have generated sufficient
data to indicate that the development of a well in this
location could provide adequate water to serve the
immediate and 1long-term needs of the Fox Crossing Water
Digtrict. As with the development of any well of the size
and capacity that would be required for this project, it
is difficult to determine whether the acquisition of
suitable land and location c¢ould be easily obtained to
allow the construction for this project. Additiocnally, as
with any groundwater project there is a question of chance
in the ability to fully develop a well field as determined

by preliminary tests and measurements. Finally, as has



been previously discussed, the naturally occurring
radiation within the Hickory Aquifer would need to be
either treated to remove this contamination or to obtain
waivers from the Texas Department of Bealth to allow the
development of such a source. With the new emphasis of
more stringent Federal and State water quality standards,
it may be a difficult task to obtain such a waiver, The
radiation can be removed by conventional treatment
processes but these concentrate the radiation and produce
a further problem by attempting to dispose of these waste

products in an approved manner.

Assuming a waiver of drinking water standards could be
obtained, the proposed facilities for construction would
be to construct a 600 gpm well and pumps, ground storage
tank of approximately 50,000 gallon capacity and two (2)
transfer pumps to pump the water from the ground storage
tank into the system. A treated water line would need to
be constructed from the well site across the Colorado
River and tie into the existing City of Goldthwaite

potable water system.

The positive aspects of this alternative are (1) the
ability to provide adequate water quantities from this
location, (2) the groundwater sources are generally more

dependable in periods of drought than surface water
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6.3

supplies, and (3) the ability to develop a separate supply
system from the City of Goldthwaite's existing supply and

treatment system.

The negative aspects are (1) the quality 1limitations of
the radiation, {(2) the uncertainty of acquiring and
developing a satisfactory well supply, (3) the uncertain
potential of developing the aquifer, (4) potential
problems that may develop in mixing the water between the
ground and surface water supply within the City's systen,
and (5) the single source of water supply to be developed

and the lack of a dependable backup alternative.

Alt atjive Se

Based on an analysis of these three alternatives, their
relative costs and merits (see Table 6.1), it appears that
the most cost-effective immediate solution would be to
further develop the City of Goldthwaite's existing water
system. This offers the most immediate and cost-effective
alternative to providing water to Pox Crossing Water
District. The ability to add a second diversion point as
a second alternative is not ruled out by the construction
of alternative one and this would leave the District with
the ability for future water system development. The

relative cost of the development of a groundwater system
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from the Hickory does not appear as economical even with
considering a waiver of the existing water quality
standards and other conetruction limitations imposed by

such a system.
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TABLE 6.1
Alternatjve Analyvsis

Project Cost Estimates -
Fox Crossing Water System Improvements
Water Supply and Treatment

Alternative 1 - Expansion to City of Goldthwaite System

Holding Reservoir Improvements $ 500,000
200 A-P Reservoir
Piping
New City Reservoir Pump Improvements

Filter Plant Expansion (300 GPM) 500,000
Clarifiers
Filters
Clearwell

High Service Pumps

Construction Cost Subtotal $1,000,000
Alternative 2 - San Saba River Pump-Over
San Saba River Pump Station $§ 300,000
Pump Station (300 GPM)
Raw Water Line 650,000
Filter Plant Expansion (300 GPM) 500,000
Clarifiers
FPilters
Clearwell

Bigh Service Pumps

Construction Cost Subtotal $1,450,000
Alternative 3 - Hickory Groundwater Development

Well Development $§ 600,000
Well Construction .
Well Pump (300 GPM)
GST and Pump Station
Site Improvements

Water Transmission Main 750,000
8® Water Line
River Crossing

Intermediate GST and Pump Station 150,000
Construction Cost Subtotal $1,500,000
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TABLE 6.2

r Transmissjion_ an n v 8
Est imated
Year Gonnections Served Project Cost Egtimates
1 263 $1,340,000
2 97 1,440,000
3 128 1,270,000
4 112 1,320,000
5 73 1,500,000
6 67 1,180,000
7 63 1,465,000
8 —o4 —1.450,000
Total 857 $10,965,000

Project cost estimates include 30% for contingency, engineering,
legal and fiscal.
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TABLE 6.3

) P uction Im vemen

Proposed Improvements

Raw Water Reserveoir (200 A-F),
300 GPM Water Treatment Plant,
Related System Improvements

Reservoir Pump Station Improvements,
System Pumping and Storage Improve-
ments

Water Treatment Plant Expansion
(300 GPM)

Raw Water Reserveoir (200 A-F} Expan-
sion, Related System Improvements

Raw Water Intake and Water Line
Improvements

System Pump Station and Storage
Improvements

System Pump Station and Storage
Improvements

System Pump Station and Storage
Improvements

Total

Estimated
Project Cost

$1,300,000

390,000

650,000

890,000

260,000

260,000

260,000

260,000

$ 4,270,000
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TABLE 6.4

Projected Improvements Estimated Cost Schedule

Waterline Production Total Service Cummulative Cummulative Cost/Conn.

Year Costs(a) Costs Costs(d) Conn, (b) Total Cost Total Conn, (c) $/Conn.
1 $1,340 $1,300 $2,650 