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1.0

INTRODGCTIOQON

Fox Crossing Water District (hereinafter sometimes
referred to as "FCWD" or "the District") was created in
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 And 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 pPlan 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  water conservation,
wellhead protection and water resources development will

help to insure future water availability.




1.1

Background

The Fox Crossing Water District was authorized by the
Legislature or the State of Texas, pursuant to Article
AVI, 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
pPlan, develop, and operate water and wastewater facilities

within its service area.




1.2

tat i e Authori

Purpos f Dis ct - 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 . . . so 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.



Pow Dj - (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 1listed above. The
District has the rights, powers, privileges, authority,
and functions applicable to municipal utility districts
provided by Chapters 52 and 54, Water 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 sell bonds to acquire land and
construct works, improvements, facilities, plants,
pipelines, equipment, and appliances as provided by this
Act. The District may also acquire easenments,
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 land in the
district, including drainage ditches or other facilities
for drainage; ({4) for the construction of 1levees 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. Figure 1-1 shows the general location of the
County in relation to Central Texas. Pigure 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 agribusiness
economy of the area. The limited 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.




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 regularly to reflect the changing
conditions of the area. The development of a regional
water system for the area should add significant growth

potential to the area.

MILLS COUNTY POPULATION 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 counties 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. 7Jn Brown County, Lake Brownwood |s
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 Bickory 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 Hickory
Underground Water District have confirmed the presence of
high radiocactive 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 Hickory 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. 7o get water into Mills County, their
entire system woulg need to be upgraded in order to
transfer water through the existing system. Further, the
transfer of water fronm the Brazos River to the Colorado
River watersheds would require tegulatory 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.

Projected water Demand

Based on the population projections summarized earlier,
projected water use fequirements 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. 71t would appear, basged on the County
population projections, that this contract should pe

adequate to assist in the development of water resources

for Mills County.

Proposed Improvements

The proposed plan to develop water for Mills County woulg
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 sgystem pPresently 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 hearing 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 509 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 woulg be
constructed to provide service to the County. 1Initjal
service has been directed to the western half of Mills
County where water needs are the greatest, Annual
construction expenditure must be balanced with the ability

to fund the necessary improvements.

-14-




2.6

Implementatjon Plan

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 combination water

resource and recreation site for the County.

-16-
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2.7

Envi;gnggn;al

A baseline survey of the area's flora, fauna and
geological conditions was developed from available
literature and other research efforts,. Guidelines for
further evaluatijon 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 specifie investigations
should be conducted on an individual Project basis prior
to proceeding with the engineering and construction of the

various projects.

Hater Conservation

Due to the ever increasing concern over reqgional water
supplies, the aspects and importance of a water
conservation program is included in this report. Key
points for a recommended conservation plan ang drought
contingency plan are discussed. Even though the District
does not presently operate a water system, development of
@ plan at this time ig 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

-18-




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 lies 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 containegd 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. 1t is
essential, therefore, that projected water demands and
system limitations be evaluated and updated on a routine

basis.

Historic 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 80 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. 8Since that time the decline has stabilized and a

positive growth has resulted.

-21-




TABLE 3.1

Mills County Population 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
ocver 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 14% 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 illustrate this peint.
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
$12,000,00C 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% in
1976. In 1988, the taxable wvalue of Mills County was
estimated at $358,133,670. That represents a 4,168%
increase in taxable value compared to the 922% 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 1in
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 1lack
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 ot such

a system.

Population Projectjon Studies

Federal census data was c¢ollected 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. Figqure 3-1 illustrates these trends.

TABLE 3.2
aT n Popu R
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 Projections
Year nsus a 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%
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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
@ 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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4.0 EXISTING WATER SYSTEMS

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 looked 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.

4.1 Water Source

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

and-groundwater ‘potentialscwillibe evaluated.. -

a. Surface Water Regerves:s The Colorado River forms the

western boundary of Mills County. The river is formed
"*‘“*frdm*a“dtainagéiareawfofiﬂapproxinately" 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, ig
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 is the contract for operation of the Stacy
Dam Reservoir by the Upper Colorado River Municipal
Water District and the Lower Colorado River Authority

to sustain downstream river flows.

Located at State Highway 190 and the Colorado River ig
a Btream gauging station operated by the U.s.
Geological Service and LCRA. At this point flow ang
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 quality records
indicate that the total dissolved solids and/or salt
content of the river 1isg high and above thosge 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
contains 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 quality parameter of total
dissolved solids was used for this comparison. These

dissolved solids include chlorides, sulfates and other
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compounds generally found in water, The federal safe
Drirking Water Act Standards of 1986 Provide a level of
500 parts per million (ppm) total dissolved s0lids 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,

Of 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
Kallman, 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/1), wMi1z Creek (3.4 pe/1l) and two miles

downstream of Mii1l Creek (4.2 pc/1).

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

water supply.
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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 o 10,000
Very Ssline 10,000 to 35,000
Brine More than 35,000

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

" 10 Heller {1933, p. 22}, the total amount of soluble salts in the

drinking water, more so than the kind of salt, is the impaortant
factor. According to Hem (1959, p. 241), a kigh proportion of
sodium or magnesium and sulfate in highly mineralized waters
would make them very undesirable for livestock use. Heller also
suggests that as a safety rule 15,000 mg/} 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 IMG/L)
Poultry 2,860
Pigs 4,290
Horses 6,435
Cattle (dairy) 7.150
Cattie (Deef) 10,000
Aduit sheep 12900
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In evaluating surface water alternatives for Mills
Countvy, 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 Bighway 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 in Mjlls 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 consisted of
two (2) wells that provided water. Due to low
reliability and fluctuations in elevations and water
quality, 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
Colorado  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 wuse and an additional 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. 1In recent years the City has had to

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

TW.C. ADJUDICATION OF THE COLORADO RIVER BASIN
MIDDLE SEGMENT -198!
PIVIALION PCIXTS NOS 1320 and 1900
TRACT W01 (640
OMNERSN P City of Gold hewirs
pa— in: 142
L L AN
IV SF 04-42%; X P 14-102
BECTION 11 307 CLAIN: 'nder Parmit Mo. 137} to Jivert lrom the
Tolorada fivar 900 scre-foer of weter per year 107 Bamicipel wie and
740 ecre-feet of wate: per yesr fer .nduatriel use ot & mazieem
— divarsion cate of )0 cfe (0400 gl with & Pr.ority data of Wy §,
1960. A 13! acre-foot capac t, if-channel reservoir 1s nlse clsimed,
Bxh. 410
FIunincs:

1. Claimant g the ownar of Parm.c Wo. 1971 which arigimally
authorisad the diversion sr: vea of 340 acre-feet of waile: per
- yeat for sunicips] purposes end 700 per !nr for iLadwdirial
Fsrposas from the Celorsd: diver .nte a % acce-fowt capac.ty
off-channe]l reservoir at & mokimus diversion rece of 10 efs in
Survey Bo. #0, Abstract No. 4%, Mille County. IEmh. M)

2. A spaciel conditiua LA the parmit (s a8 follows:

The permities aMell (nstall & metarisy instremeat whaich wil)
sytomatically record withir live par ssat (34) of sccurecy the
total amcunt of water divarted from the Colorade River. The
setering Lpatsument and the dealen, Installatiss end spersties
thurse! shall be subisct te 4pproval by the (Deparvmeat].

3. lication No. 2167 fer the parmit vas scoepted for Pilinmg by
Commisaion on May ¢, 1960 and Purmit Wo. 1971 war icswnd om
- Sovembar 3. 1964. (fah. 4201

4. Thiensions of time t8 cammence construftién of werk deseribed
ih the pormit Wore gronted the Commission em Mpril 18, 1961,
Jome 18, 1942 and Ney 3, 194). (Buhs. 421, 432, 2N

$. By erdar dated Docember 3, 1941, the Commisslon
sone cn’ 1a location of the reservelir. 8 redectien the m
capasity ¢ 113 ecre-Test, ead & reduction is the swthe-

rised diversisa rats to 1408 gpa. (Bm. 420}

4. Clelmant maintsine tve avthorised Bff-chenntl reserveirs with s
totel impounding cepacity of 113 acse-fast at swtherissd di-
version poiat D-133 Ia T-1040 in Jurvey W, u. Rills Couwnty.
— he ares 1n which the Tesarweire are lachted 10 desigmeted &
T=1844. [V B7 £10-61D)

7. BSince the parait wes lseusd. Btats watsr has heas divertad at
D-1%70 an the Colorsdo Mver, an wsavthorised disersien peiat
1800 fest downsirsas fres the enthocised polnt, by msans of &
statismary pusr st « saxisus effective diversiom rets of 1.12
efs (1480 gpa). Water in diverted Liato the Feserveirs u | od
o 1308, thes pusped ta the city of Goldthwsizs whare it
troeted and put jats the suaicipal systes. (IV o@ na om

§. Al} watsy ussd for industrisl purpoess is treated vatsr from
the city's Bunicipel systam. (IV & 417§

1. There are w0 INMervening €1vertars Mtvees D-13579 and tha
authorised divesrsica peint, (Exh. T}

10.  The saximum amount of Srate water divertsd and weed in any
calondsz ysaz since the pernit wis 1sdusd wae 4§34 acre-fest of
water for municipal purposes is 1978 and 17 acre- [
1aduitrial purposss is 1974, (X SF 1S, M, W)

o 1i. Thars was evidence presestsd of (1) justificstien fes the last
of development to the full axtamt of the avthorisatien wader
the parmit and {2} am intestisn to increase the wes of Stsge
::;:t under the permit is the forsessble fwture. (IV & 411,

13. Thare wves 29 svidence presentsd coucerning Somplisace with the
spacial comdition.

CONCLDS TOMS

1. The use of water by claiment for indestrial purposes Is ectmally
s municipal wee as dafised by Mule 135.81.28.118.

1. Clalmsnt ia Tecognized a right wder Permit M. 1971 W divert
and use mot to sxceed $4§ acre-feat of water per ywar for
- sunicipal pusposas from Siversion poiat D-1320 om the Colorado
River at ¢ sapisum diversion rate of 13.12 cfs (1480 gpm] with
& priority dete of Ray 4, 1

1. Claimant may diiigently develop the appropriatiom o divert and
use not to axcesd $00 scre-feet of watsr per year for memicipal
puzposes 4nd 700 scre-lest of water per year for isdwstrial
purposss from D-1520 at a maziswum diversioa rate of 1,17 cfs
(1400 gpm) with & pricrity date of May 6, 1960.

4. Tre water suthoriszed to be diverted is to be stored is two off-
channel reservoirs at diversion poiat O~-13)0 in Sarvey Wo. &
(A=696), Malin County, with a total impounding capacity of 11$
acce-feet for subsaquent diversion and use t0 the extemt
authorized harein.

$. Tha cleimant shall install s metering instzument whick will
avtomatically cecord withia five par ceat (34) of accwrscy the
total amcunt of vatar diverted from the Colorado River. The
Betering instrument and the design, installation and operatiom
thareof shall be subject to spproval By the Departmest.
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periods of low water flow and poor quality conditions
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 follcws: 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
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4.3

the County, These are primarily restaurant systems
that provide water to their customers. They are small
in nature. In 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 is 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.
l. The water from Lake Brownwood furnishes municipal
water for the Brown County cities of Brownwood, Barly,
Bangs, Zephyr, Brookeamith 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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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 Hamilton
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 1is 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 1lower Cambrien geologic structure.
The northeastern limit of the aquifer 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 is generally of good chemical quality with
the exception of total alpha radiation. The radiation is
naturally occurring in the underqround 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 vater alternatives presented, it °
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 *+(OPY - CENTRAL OFFICS
WATER ANALYSIS REPORT REG~01 SAN SABA
TEXAS OEPARTMENT OF HWEALTH
PIVISION OF WATER HYGIENE
1100 WEST 49 TH STREETY -

AUSTIN, TEXAS T8756
NORTH SAN SABA WTR SUPPLY CORP WATER SUPPLY #: 2060003
C/70 DAVE DAVENPCRT - PRESIDENT LABORATORY NO: EPBD714S5 _
ROUTE 2 BOX 64 A SAMPLE TYPE: ODISTRIBUTION
SAN SABA X T6877

COLLECTOR REMARKS:
SOURCE: WELL 1
DATE COLLECYED 8/18/88 DATE RECEIVED 8/22/88 DATE REPORTED 10726788 -

CONSTITUENT NAME RESULT UNITS ¢ /-
Calcium ] ng/i

Chloride 288 mg/l

Fluoride 1.6 mg/i

Magnesium 1 mg/lt

Nitrate C(as N) 0.0¢4 L T-TAY

Sodiunm 384 ng/l

Sulfate 25 mg/L -
Total Hardness/CaCo03 17 mg/l

PH 8.5

PilsConduct (umhos/cm) 179¢

Yot. Alka. as CaC03 364 mg/i

Bicarbonate 427 »g/l

Carbonate 8 mg/!

dissolved solids 901 mg/t -
P. Alkalinity /CaC9o3 7 mg/L

Arsenic < 0.010 mg/l

Barium < 0.5C mg/l -
Cadmiunm < 0.005 mg/t

Chromium < 0.02 ng/L

Copper < 0.02 mg/l

lron 0.02 mg/\

Lead < 0.02 mg/i

Manganese < C.02 mg/l

Mercury < 0.0002 ng/l -
Selenium < 0.002 ag/L

Silver < 0.01 mg/t

2inc < 0.072 mg/L -
Gross Atph, 28.00 pCilt 6.0
Total Radiuas 10.00 pCiit 1.0
Radium 226 8.10 pCi/l 0.3
Radium ¢28 13.00 pCist 2.0
Totsl Uranium < 3.00 pCizL

Gross Bets 18.00 pCirtL 5.0
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western 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 PCWD 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. Por this
reason, it was necessary to rely on other sources to

develop historic and projected water usage.

Water Ugse Projections

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 PF. 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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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 wuces 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 PCWD design criteria and guidelines must be
established for use in laying out the parameters for
proper system design. Because of the 1lack of historic
water records and water demands in the area, the Texas
Department of Health, "Rules and Regulations for Public
Water Systems,” will he used as a guideline. These
regqulations establish minimum public water guality
requirements for community-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

Plannipg Gujdeljines

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 Fox
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, 1is 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.

As previously discussed in investigating a source of water
to develop the Fox Crossing water system, three
alternatives would seem appropriate for further
consideration 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 system
could be easily expanded with the existing facilities
utilized for initial service to hold down initial

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 land is presently available for a gystenm
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 could 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 Federal
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.

-63-



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 Highway 16,
cross the Colorado River, and tie into the existing 8-inch
water line in the vicinity of the old City of Goldthwaite

regservoir. 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 water 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 water diversion from
the Colorado River and also be stored in the City’'s
reservoir site. The. San Saba River, as Previously
discussed, shows a more consistent and higher quality
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
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quality could be used to mix with the City's existing
water source in the reservoir facilities to enhance this
quality. 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
quality 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
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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 D 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 4 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
District. 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 1location could be easily obtained to
allow the construction for this Project. Additionally, 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
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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 Health 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.

Asguming 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 limitations 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 system,
and (5) the single source of water supply to be developed

and the lack of a dependable backup alternative.

Alt ative 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 PFox 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 construction 1limitations imposed by

such a system.
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TABLE 6.1

Al;gmg;;vg Analysis

Project Cost Estimatesg -

Fox Crossing Water System Improvements

Water Supply and Treatment

Alternative ] - Expansion to City of Goldthwaite System

Holding Reservoir Improvements
200 A-P Reservoir
Piping
New City Reservoir Pump Improvements

Filter Plant Expansion (300 GPM)
Clarifiers
Filters
Clearwell
High Service Pumps

Construction Cost Subtotal

Alternatjve 2 - San Saba River Pump-Over

San Saba River Pump Station
Pump Station (300 GPM)

Raw Water Line

Filter Plant Expansion (300 GPM)
Clarifiers
Pilters
Clearwell
Bigh Service Pumps

Construction Cost Subtotal

Alternative 3 - Hickory Groundwater Development
Well Development
Well Construction .

Well Pump (300 GPM)
GST and Pump Station
Site Improvements
Water Transmission Main
8" Water Line
River Crossing
Intermediate GST and Pump Station

Construction Cost Subtotal
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$ 500,000
500,000
$1,000,000
$ 300,000
650,000
500,000
$1,450,000
§$§ 600,000
750,000
150,000
$1,500,000



TABLE 6.2

ter Transmigssjon an n v 8
Estimated
Year Connections Served Proj 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

24 —31.450,000
Total 857 $10,965,000

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

s Production Im vemen

Proposged Improvements

Raw Water Reservoir (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 Reservoir (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
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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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6.4

Distribution System Planning

With the development of a raw water supply and treatment
scenario, the water must be distributed in adequate
quantities and pressures to the rural residents and
customers. Information on the location and number of this
rural population was obtained through the Mills County Tax
Appraisal District and the local telephone and electric
company sBervice records. The proposed lines have been
sized to handle the existing service population as well as
some nominal oversize. The lines would be constructed in
accordance with Texas Department of Health requirements
and specifications. Cost estimates for line construction
were obtained from area contractors with experience in
constructing rural water systems of this type. The
initial direction of lines will be from Goldthwaite toward
the City of Mullin area and then future 1lines will be
constructed each year to the south and west of
Goldthwaite, eventually serving the western half and
finally the total population of Mills County. The
selection and routing of line sizes was done based on the
number of service connections that could be brought
on-line in the quickest time possible to allow for a
revenue base to pay for the proposed improvements. The
attached figure shows a yearly plan of the areas to be

served for a preliminary 8-year estimate. This plan
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should be updated as construction begins and annual
planning done to determine the need to serve each area,.
An annual cost estimate for the proposed improvements is
also included. It is anticipated that for the initial
service area and periods, the city of Goldthwaite's
existing storage capacity and service elevations would be
sufficient to serve the initial customers. Future storage
and pumping facilities would need to be constructed after

the initial service year.
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7.0

7.1

ductjion

Now that a proposed service plan has been developed, the
means to implement the service program must also be
planned and developed. The recommended alternative of
supplementing and adding additional capacity to the
existing City of Goldthwaite raw  water supply and
treatment system will help the District keep down the
initial cost of system development. With these
improvements, distribution system lines will be required
to transfer the water from the City of Goldthwaite's
storage facilities to the customers in the outlying rural
areas. The long runs between customers and sparse rural
population will effect the project cost. The projected
average cost per' connection will be in the range of
$15,000 to $20,000 per customer. These costs coupled with
the area's low economic conditions would place a severe
hardship on the area residents and make the practicality
of developing such a system unrealistic. Therefore, in
order to adequately develop a regional service plan,

guitable funding must be arranged.
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7.2

Reven Note P (o]

Since the project must be funded on a user-generated
revenue basis rather than area-wide taxing notes, it is
most likely that grant funding will need to be received in
order to fully implement the program. The following table
shows a projected proforma for an average customer based
on a $20,000 initial cost for service, a cost of $2.00 per
1,000 gallons for water usage (10,000 gallons/mo.
average), and a 75% grant funding for the initial
construction of the facilities, would result in a monthly
water bill to the customers of approximately $70.00 per
month to include both water usage as well as financing of
the capital improvements. Based on these projected costs
and the speculation about the ability to receive 75% to
100% grant funding, the District will need to survey the
proposed customer base to determine how a $70.00 monthly
water bill would be accepted and whether suitable
customers can be found to support such a system. In
addition to seeking Texas Water Development Board funding
alternatives, the District should immediately make
application for grant funding from the federal Farmer's
Home Administration as well as the Texas Department of

Commerce.
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TABLE 7.1

Reven ions

Agsumptions:

Average Cost of Service - $20,000 per connection
Monthly Water Usage - 10,000 gallons/connection
Cost of Water Service - $2 per 1000 gallons

Grant Assumptions - 0, 25, 50, 75 percent funding
Amortization Period - 20 years

Interest Period - 10 percent

Grant Funding 0% 25% 50% 75%
Cost Necessary to Pund $20,000 $15,000 $10,000 $5,000
Monthly Cost (20 yr. @ 108%) $196 $147 $98 $49
Water Usage Cost per month $20 $20 $20 $20
Estimated Monthly Cost $216 $167 $118 $69
7.3 Project I m

Following completion of this draft report the District
should proceed with a public hearing process to evaluate
the amount of area-wide support for such a system. Based
on positive results of such a survey the District should
modify ¢this plan accordingly and, with its engineers,
attorney and financial advisors, begin an application and
review process of the avadlable funding sources to finance
the implementation of the service program. A first year

project bond pro forma is attached.
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TABLE 7.2

First Year Project Bond Pro Forma

ons h Cost Items

Water Distribution Improvements
Production Improvements

Estimated Construction Cost
Construction Contingency (10%)
Engineering (10%)
Survey and Easements (2%)

Total Construction Cost Estimate

n-Construction Cost
Bond Issuance Cost (Legal & Fiscal) (5%)
Miscellaneous Administrative (1%)
Total Non-Construction Cost Estimate

Total Project Cost Estimate

7.4 Addjtional Consjderatjons

In addition to the implementation

$1,030,770

-1.000,000
$2,030,770
203,800
203,800

40,630

$ 132,000
— 23,000

$2,479,000

£ 161,000
$2,640,000

planning and

administration of a construction program to provide water

service to the customers, the District

important role in the implementation,

also has an

planning and

education of the area residents of the need to protect and

develop water resources for the area. There are several

programs that the District has already begun to consider

and should continue to research and develop.
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7.5

7.6

Wellhead Protection

A wellhead protection program that involves the proper
construction of existing wells and protection of those
wells already constructed, also the capping and plugging
of abandoned wells that may lead to contamination of the
existing area wells and groundwater reserves. Another
occurrence is the identification of salt or brackish water
wells from abandoned petroleum exploration programs which
need to be capped and plugged to prevent the contamination
of surface water sources from such a program. The
District has begun discussions with the Lower Colorado
River Authority to implement and fund these programs,
Also, it is necessary through area newspaper articles and
mail-outs that further education and involvement with the
community will help to identify, encourage and develop a

wellhead protection program.

Another important consideration is the education and
development of a non-poinf source pollution program. This
type of program will be to protect surface water runoff
and contamination of the area's existing water resources.
It is particularly important in the agricultural community

with the potential for surface water contamination by
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7.7

fertilizers, pesticides, and livestock feedlot runoff.
These contaminants could not only effect the individual
agricultural community but also the downstream users of
such a program. It is only through educational
involvement and identification of these programs that a

suitable plan for control can be developed.

Water Svstem Conservation

Thirdly, as discussed in the appendices cf this report is
the need to develop an area-wide wvater conservation
program. With the area's limited water resources, thisg
type of program is even more important. It bhas been
demonstrated that by education and customer awvareness of
the need to conserve water that significant reductions in
usage can be achieved. This effort is further discussed

in the appendices of this report.

ater 8 e v t

Finally, initial discussions with the local office of the
So0il Conservation S8ervice have been held on the
possibilities of the development of a possible reservoir
site for the area. Development of a major reservoir would
enhance water resource and recreational use for the area.

Preliminary discussions to date have revolved around the

-82-~
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7.9

possibilities of reservoir locations on Pecan Bayou, the
Colorado River or other major tributaries that traverse
the County. The Pecan Bayou site 1looks particularly
favorable. It is felt that development of such a resource
would greatly enhance the area's water quality prospects
and provide a significant benefit to the County. This
would be a long-term program and suitable options must be
explored to assess the costs, benefit and environmental
considerations that development of such a project would

require.

m nn

Finally, as discussed in this report, regular planning and
updating of the population growth projections and economic
and water service needs of the area must be performed on a
regular basis. These planning tools provide abundant
information that will be the basis for guiding the
District in the planning and implementation of the
required facilities and programs to best serve the area‘'s
customers and residents. As new programs and services are
provided, the potential for new growth and development
will occur that can greatly change the projections and
assumptions that have become the basis of this report.
Only through the regular updating and review of these
programs can the District ensure that these programs

continue to develop and are administered properly.
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APPENDIX A

Water Conservation and
Drought Contingency Planninga



1.0

The Texas Administrative Code (TAC) 31 Section 355.15(b) (7)
under which the District has received funding for this study,
requires that a water conservation plan be developed as a part
of the effort. This is not only a requirement, it's good
sense. Water is our most important natural resource, and
probably the most abused. A water conservation plan should be
developed and implemented for every water supply service area,
regardless of whether they are currently subject to
shortages. This school of thought is evident in recent policy

changes at the Texas Water Development Board and the Lower

Colorado River Authority.

While the supply of clean, usable water has steadily declined
over the past thirty years, the per capita water use has
increased by about four gallons per person per day per
decade. In many areas of the Country, water is in such short
supply that mandatory water rationing and restrictions have
become a part of everyday 1life. Mills County currently
suffers from a lack of edequately developed water source and
supply. Development of these- available resources must be

carefully managed to ensure adequate protection and

safeguards.




Water conservation for the Study Area is a two step
process, The first step is a water conservation plan
utilizing techniques such as public education and
awareness, local buildiag and planning codes to reduce
water consumption, and rate structures which discourage
excessive water use. The second step is called a drought
contingency plan. This step includes mandatory measures
aimed at reducing water consumption to a level consistent
with available supplies. A drought contingency plan may
include such measures as economic incentives for
conservation or penalties for excessive use, restrictions
on non-essential water uses, and in extreme cases, civil
enforcement of emergency water rationing regulations. The
idea of course is that if the first step measures are
followed, then hopefully the second step will not be
necessary. However, extremely dry weather conditions or a
catastrophic impact on the Colorado River could require a
drought contingency plan to be implemented regardless of

how well a general water conservation plan is followed.

Water conservation policies are currently 1in effect in
many areas of the Country, including Texas. Reductions in
residential, commercial, and industrial water use can be
as high as 25 percent with conservation measures, however
a reduction of 5 to 15 percent is more typical. A drought

contingency plan, which includes more serious conservation
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measures, can reduce water usage by 50 percent during

emergency conditions.

Cutting down on water use can have significant impacts.
Obviously, it will lower water bills; but since much of
the water saved 1is hot water, it also means energy
savings. Less water consumption can also mean smaller and
longer lasting septic tanks or other on-site wastewater
treatment systems. For centralized water and wastewater
collection sgystems, water savings can translate into
smaller facilities or longer intervals between phases,
Water conservation can also have a negative effect on some
suppliers which depend upon water sales to generate
revenues. The full impacts of water conservation however,

are much more far reaching.

One of the less obvious benefits of water conservation is
decreased wastewater production. With an effecti&e
conservation program, the costs of wastewater treatment
and sludge disposal are often reduced. 0Until conservation
effects are adequately documented, wastewater systems are
usually required to be designed for peak flows and no real
savings are seen. When .vater and wastewater facility
costs are reduced, taxes and utility bills should be
lowered. Risks associated with wastewater pollution of

surface and ground waters are reduced.



2.0

2.1

LONG TERM WATER CONSERVATION PLAN

In home water use accounts for approximately 65 percent of
total residential use. The remaining 35 percent is used
for exterior uses such as lawn watering and car washing.
Several methods of water conservation will be examined in

this section. They include:

Reducing Water Use Through Education and Information (i.e.
chanajing water ugse habjts).

The most important part of any water conservation plan is
public education and acceptance. No plan can be effective
without adequate public support. The key to gaining
acceptance 1is though education. The end users in a water
supply system must understand both the long term benefits
of conservation as well as the immediate impacts upon
their water Dbill. Public education <can not  Dbe
accomplished in a single effort. This is where many
authorities fall short in implementing conservation
measures. Conservation policies can be legally enacted
much faster than they can effectively be implemented. It
is a slow, gradual, on going process that must continually

be stressed until it becomes habit.
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The District will inform customers of various recommended

methods for implementing a reduction in water consump-
tion. Generally, a majority of water consumption in the

District is consumed by residential customers. Therefore,
the target area for educational information is to be the

majority user and also contract customers.

a. Pirst year program or activities will consist of eight
activities:

1. A Pact Sheet explaining the Conservation Plan will
be developed and distributed.

2. An article will be placed in newspaper, correlated
with Pact Sheet distribution.

3. Provide each new customer with "Homeowner's Guide to
Water Use and Water Conservation.®

4. Newspaper article advising water customers that
Homeowner's Guide is available through the District.

5. Mail out one brochure to water customers -
"Water...Half-A-Bundred Ways to Save It."

6. News article elaborating on brochure items.

7. Mail out one brochure to water customers either "How
to Save Water Outside the Home," or "How to Save
Water Inside the Home."

8. News article in newspaper highlighting certain
methods for saving water.

b. Long~term program will consist of five activities each
year after first year:

1. Mail out new brochures emphasizing new or innovated
means for conserving water.

2. Newspaper article targeting one particular household
water using utility or item and method for
conserving water  ° (dishwasher, shower, toilet,
laundry) .

3. Brochure relating to outside household use, car
washing, lawn watering, time of day, correlated to
weather predictions.

4. Newspaper item correlated to brochure mail out.

5. Continue distribution of Homeowner's Guide to
customers.




2.2

C. New customers will be advised of Conservation Program

and provided with a copy of Homeowner's Guide.

The District will resource materials available from the
Texas Water Development Board and other agencies or
organizations which develop desirable pertinent

information or data.

Use of Water Saving Devices and Appliances by Existing
Customers.

Approximately 40 percent of the total in-home residential
water useage is used in toilet flushing and another 35
percent is used for bathing. The difference between using
50 gallons of water a day as opposed to 80 gallons a day
may be as simple and inexpensive as installing a flow
restricting device in the shower head and water filled
plastic bottle to displace water in the toilet. Tests
with such devices have proven successful in saving water
and have presented no inconvenience or significant
adjustments for the people using them. Being conscious of
the use of water and making small changes in personal
habits, like taking shorter showerg and not letting water
run while washing dishes, can result in even greater water

savings.
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Por one person, the typical five gallon flush toilet
contaminates about 13,000 gallons of fresh water each year
to move only 165 gallons of actual waste. Through the use
of toilet dams, tank displacement devices, and low flush
toilets, the average flush can be reduced to 3.5 gallons
or less; a savings of approximately 2,740 gallons per

person, or 8,760 gallons per year for an average family.

After the toilet, the heaviest water user in the house 1is
the shower. Approximately 30 percent of the total
household water consumption goes for showering and
bathing; roughly 80 gallons a day for a family of four.

Plow rates in shower heads generally vary from 3 gpm to 10

gpm.

Sizeable water savings can be obtained by installing a
flow restricter for shower heads (and also for sink
faucets). Because flow restricters increase water
velocity, the reduction in water volume is usually not
noticeable, yet water savings are in the neighborhood of
30 to 50 gallons per day. Assuming a savings of 30
gallons per day, the yeafly amount of water savings would

be approximately 10,950 gallons.

Paucet aerators mix air with the water as it leaves the

faucet. This gives the 1illusion of more water flowing




2.3

from the tap than actually is. Faucet aerators are
inexpensive, easy to install, and most types use about 50

percent of the water of a regular faucet.

Automatic clothes washing machines account for about 15
percent of the water consumed in households where they are
present. Top loading models which are most common require
about 35 to 50 gallons per cycle. Water (and energy)
savings can be achieved by using the proper water and
temperature setting for the size and type of load being
washed. Many appliance makers offer models which use less
wvater and energy to ¢clean an equivalent 1load.
Publications such as Consumer Reports can be helpful in

comparing conservation features when purchasing a washer.

Revising Plumbing Codes to Encourage the Use of Water
Conservation Devices and Appliances in New Constructiop
and Remodeling.

Institution or revision of plumbing codes to require the
use of water saving devices and appliances in new home
construction is perhaps the most effective method of
achieving long term flow reduction within a community.
Prior to the adoption of code revisions, a comprehensive
study should be done to research specific items available
on the market and determine which ones are effective {and
cost effective) enough to mandate specifying in new home

construction. This process can be simplified somewhat by



obtaining copies of similar codes already being used in
other communities to use as a beginning point. This

product evaluation needs to be updated periodically as

products are introduced and redesigned.

Obviously, revision of the existing plumbing code will
require the cooperation of area developers. Although one
of the s8ide effects of a plumbing code revision of this
type may be to slightly increase the price of a new honme,
it is hoped that the 1long term benefits of lower net
utility bills and fewer tax increases will outweigh this
price increase. Also, it should be noted that a flow
reduction program can make up to 23% more wastewater
service available for proposed development. This is
particularly important in developing rural areas where
water and wastewater service may be the limiting factor on

growth.

Attachment No. 4 hereto, is an excerpt from the City of
Austin Plumbing Code which is8 used as an example of a
typical plumbing requirement. This Ordinance has adopted
Section 912 Water Conservation, of the Uniform Plumbing
Code. )



2.‘

2.5

Bxisting Buildings or Appliances.

With the development of a regional water system, the
District should encourage customers to utilize low demand
fixtures and appliances through proposed educational
sources described in this Plan. The District will advise
customers of low water demand items, shower heads, toilet
dams, etc., by mail outs and/or publication of newspaper
articles, emphasizing the importance of water saving
devices. The District will contact 1local suppliers of
plumbing supplies advising suppliers of water saving drive
content. Suppliers will be requested to stock 1low water

fixtures and low water use items.

Incentives can also be incorporated into utility rate
structures to encourage custonmers to replace their
existing appliances with 1less water intensive models.
Local regulatory authorities which review and approve
remodeling projects should be urged to require water

saving appliances in all reconstruction.

nce .
Rate incentives intended to encourage participation in
flow reduction programs can either be positive or negative
in nature. Positive incentives, such as lower rates or

rebates on utility bills for retrofiting exjisting homes

and businesses with water saving devices or appliances,
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2.6

can be effective in reducing flow in communities vhere a
great deal of the development has already taken place.
This form of incentive however, can also reduce the
supplier's revenue from water sales and should be examined
carefully to determine the true cost effectiveness of this

portion .of the program,

Negative rate incentives are seldom popular and should be
used as a last resort. Arbitrarily rajsing water rates in
order to promote conservation can produce many negative
side effects which can outweigh the effectiveness of the
incentive, Changes in pricing atructure from the
traditional declining block rate to either a uniform unit
rate or increasing block rate can achieve the same results
with less opposition. As the District develops its
service plan, a rate study to insure adequate cost
recovery for operation and maintenance as well as

encourage water conservation is recommended.

Only about 46% of residential water makes its way into the
sanitary sewer system. The remaining 54% is used for out-

door uses such as landscape maintenance and car washing.

Changing the public's attitudes about landscaping can have

significant effects upon the amount of residential (and

‘commercial) water use. Virtually all of residential out-

door water use consists of watering vegetation. Choices
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made in selecting lawn grasses, trees, and shrubs are
probably the most important factor in the effectiveness of

outdoor conservation measures.

Xeriscaping, the use of native plants in landscaping, can
provide lawns that are not only attractive but are also
less labor and water intensive and blend with the
surrounding environment. Planting, or leaving existing,
native trees rather than using fast growing, short 1life,
exotic species should be encouraged whenever possible.
Less water intensive grasses such as Bermuda should be
suggested instead of varieties like St. Augustine which

require constant attention and abundant amounts of water.

Many attractive native species of shrubs and trees are
available from local nurseries. Some suggested tree
varieties include Live Oak, Texas (Spanish) Oak, Shumard
(Red) Oak, Redbud, Little Walnut, Plameleaf Sumac, Texas
(Mexican) Persimmon, and the Texas Mountain Laurel. Many
bardwoods such as Oaks, which are usually considered slow
growing are capable of fairly rapid growth with the added
moisture provided by typical lawn watering.

Much of the Study Area will be developed as ranchettes or

acreage tracts. These larger Hill Country lots are easily

maintained as natural areas. By leaving the existing
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vegetation and topography intact, the natural environment
is preserved and a majority of the site is maintenance

free. This concept should be encouraged whenever

possible.

Another area in which outdoor water use can be reduced is
the methods in which vegetation is watered. The typical
*gset and forget"™ method of lawn watering can be
inefficient and expensive. Band watering, when possible,
is the most efficient way to get the proper amount of
water where it is needed most. Soaker hoses can be an
efficient way to distribute water because they are not as
subject to evaporation. Sprinkler types which offer
greater flexibility in directing spray allow the user to
vater more of the yard and less of the sidewalk.
Automatic sprinkler systems, wvhen used properly can be one
of the most efficient methods of watering because the
duration can be timed and the application can be timed to
occur in the early morning when evaporation is less and
water pressure is best. Automatic sprinkler systems must
be monitored however to be sure they don't water when it
is not needed. Otherwise: they can be as wasteful as they
are efficient. Commercial systems- are especially guilty
of this. Watering is most efficient in the early morning
while the ground and air are still cool and should be

avoided on especially windy days if possible. Perhaps
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2.7

most important i{s to apply the correct amount of water.
Watering 1less, more frequently, will benefit vegetation

much more than overwatering periodically.

The development of the Fox Crossing Water District will be
for residential water service. However, agricultural
water usage can also greatly benefit from a conservation
program in livestock and farming applications. Extensive
research has been done by the Texas Agricultural Extension
Service for the development of these programse. They can
result in higher production and more profitable

agricultural efforts.

Educational material will include information relating to
low water use landscaping. The District will review and
approve new construction plans. Subdividers and builders,
at the time Building Permits are acquired, will be
provided with 1literature pertaining to low water demand
landscaping items. Area nurseries will also be provided

with mentioned literature.

Effective metering is the key to monitoring water use and
conservation measures, Metering key points in the system,

combined with water sale records can indicate areas of

water losses which might otherwise go undetected. Because
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of the nature of f:actured limeatone, major water leaks
can pour hundreds of thousands of gallons of water into
underground cracks and porous rock without any surface
signs. When leaks are indicated through metering records,
a leak detection program should be instituted to pinpoint
the exact location 8o repairs can be made. As with any
equipment, the data is only as accurate as the meter which
produces it. Meter replacement is currently included in

the District's regular maintenance program.

This should be implemented by the District. Universal
metering should be initiated within six (6) months after
adoption of this Plan. Meter Readers will classify
apparent condition of all District meters during the
following six montha. During this same period, all meters
larger than one inch (1%") will be tested, and retested
each year thereafter. The second year, a Testing Program
will  Dbe initiated for all  meters 1" and smaller.
Repairing is to begin in areas with poor classification
rated by Meter Readers. Proposed plan will provide
testing of all meters 1" and smaller, during a period not
to exceed ten years. Annual testing of large meters,
testing, maintaining, and replacement of  inoperative
meters will enable water consumption to be tracked; thus

providing a more efficient conservation plan.
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2.8

Instituting a Leak Detection and Repair Proaram.

With the development of a District Water System, a
District Audit System to monitor monthly consumption and
will become a major tool in System mar.agement .
Classification of Meter condition as proposed in this Plan
will provide a reliable and effective 1leak detection
program, Unaccounted for water should be reduced by 5%
per year for the first two years of the Water Conservation
Program. The District is aware that assistance in leak
detecting surveys can be obtained from the Texas Water
Development Board Staff. The Agency has portable leak
detection equipment avajilable for loan and can provide
personnel for demonstration of equipment and assist in

planning survey programs.

Meter classification and aggressive enactment of current
detection program will enable District staff to determine
the need for seeking further assistance from use of
electronic equipment. Current detection program consists
of the following observations and activities:

a. Leaks reported by customers;

b. Leak detection by Meter Readers;

¢. Continual checking and servicing of production, pumping
and storage facilities;

d. Quick response by Maintenance Department and staff to
reported problems.
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2.9

Reuse of wastewater can sometimes become a method of

conserving raw water supplies. Usually these are

applications in which treated wastewvater instead of
surface or ground water is used in agriculture. In some
areas, certain industrial users have initiated programs
wvhich use treated wastewater or produce wastewater which
can be reused or used in agriculture. Because the Study
Area does lend itself to significant areas of agricultural
and industrial development, recycling and reuse will be

important areas for further planning and assistance.
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3.0

MEANG OF IMPLEMENTATION AND ENFORCENENT

To be effective, each of these methods must be implemented
with a program which not only presents them in an
attractive light, but 2lso provides for enforcement
measures. Not all methods are applicable to every type or
stage of development, however most can be utilized to some

degree or another.

The Board of Directors will implement the Plan in
accordance with District adoption of the Plan, adoption of
Plumbing Codes and revisions thereof as set out in this
Plan. Enforcement will be provided by:

a. Refusing to provide taps for customers who do not meet
requirements for Water Conservation fixtures as
established by Plumbing Code.

b. Nonpayment of water bills will initiate prompt
discontinuation of service. Service will be
disconnected.

C. Analysis of water rates and adjusting rates to
eliminate Conservation Plan abuse.

Any policical subdivision and/or wholesale customer
contracting for water from the District must have (1) an
approved Texas Water Development Board Water Conservation
and Drought Contingency Plan in effect or (2) must
officially adopt applicable provisions of the District's

Water Conservation and Drought Contingency Plan.
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4.0

EFFECTS OF WATER CONSERVATION

As can be seen in the following table, indoor water use
can be reduced up to 23% through such simple measures as
shower head inserts and water saving appliances. When
those same percentages of reduction are applied to the
projected build out of the Study Area, the full benefits
of water conservation can be seen, Table A-1 shows the
effects of indoor water conservation measures on overall
projected water demand. When the effects of outdoor water
conservation are added, potential savings are increased

even further.
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TABLE A-1l

Indoor Regsidential Water Use And
Water Savings With Conservation

Total Without wWith
Indoor Indoor Use Conservation Conservation Reduction
P
Toilet Flushing 40 25 17.5 30
Bathing 30 20 16.0 21
Lavatory Sink 5 3 3.0 -
Laundry & Dishes 20 13 9.5 27
Drinking & Cooking 5 —4 4,0 -
TOTAL 100 65 50.0 23

NOTES: 1) Original datas USEPA.

2) With Conservation assumes the use of toilet dams,
plastic shower head inserts, and water conserving
dishwashers and washing machines.

3) GPCPD - gallons per capita per day.

Possible Water Demand Reduction

Total Without With
Indoor Indoor Conservation Conservation Reduction
{GPD) (GPD) (GPD)
Toilet Flushing 40% 2,448,000 1,713,600 734,400
Bathing 30% 1,836,000 1,468,800 367,200
Lavatory Sink 5% 306,000 306,000 0
Laundry & Dishes 20% 1,224,000 795,600 428,400
Drinking & Cooking 5% 306,000 306,000 0
TOTAL 100% 6,120,000 4,590,000 1,530,000

NOTES: * Original data: USEPA.

* With Conservation assumes the use of toilet dams,
plastic shower head inserts and water conserving
dishwashers and washing machines.

* GPD - gallons per day.

(1) Projected for the year 2010 (12,240 LUEs @ 500 gpd/LUE)
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An effective conservation program can provide immediate
and long term benefits to the District as well as the
individual consumers. Justification for initiation of
such a program can be made in terms of short term or long
term benefits but need not be justified by both. Long
term monetary benefits to the District can result from
postponing expansions of water and wastewater treatment
facilities as well as their associated conveyance
systems. On the other hand, the short term effect of
reducing a community's water use may be to decrease
revenues without substantially altering operating costs,
since most of the utility's costs are fixed and tied to
available capacity. Potential 1lost revenues can be
recovered through the addition of new customers or by rate
increases (which generally still result in an overall
lower water bill). Potential lost revenues can also be
avoided or at least compensated by gradual implementation
of this type of program.

Individual users can also‘bgnefit in the 1dng run in terms
of capacity. Lower fixed costs hssoéiated with
constructing and operating a smaller faciliéy.por delaying
facility expansion, theoretically translaééfto lower (or
smaller increases in) water and wastewater bills as well

as property taxes to pay for such improvements.
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5.0

6.0

ANNUAL REPORTING

The District, through adoption of this Plan, commits to
annual monitoring and reporting of its progress in
achieving its water conservation goals. The annual report
to the customers of the District will contain information
describing:
a. Progress in Conservation Plan implementation.
b. Public response to plan implementation and operation.
¢. Quantitative effectiveness with reference to:

(1) System reduction; and

(2) Reduction in customer or per capita use,

d. List of public information released during the year.

DROUGHT CONTINGENCY PLAN

The second phase of a comprehensive water conservation
program is a Drought Contingency Plan. This plan includes
specific emergency provisions which would be enacted in
the case of a severe drought or other serious impact on
the District's water supply. Because impacts on water
supplies can occur rapidly and with little or no warning,
planning ahead can save time and valuable resources of

water in such an event.
The most obvious circumstance which might require

implementation of such a plan is a severe drought which

impacts the Colorado River and its watershed. During
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6.1

the late 19808, the Colorado River has experienced
alarming level fluctuations on several occasions due to
UCRA operating characteristics and area weather
conditions. Although droughts do not occur suddenly,
emergency measures are often not enacted until the
situation has reached critical stages. Other
Circumstances which might call for emergency conservation
measures include biological or chemical contamination of
water supplies, acts of God, or sabotage affecting water
supplies or key water production or distribution
components. Although these types of emergencies could be
remedied in a shorter period of time, prior planning could
make the difference between residents having little water

and having no water for several days.

Drought Contingency Meagures

Drought contingency measures can take a variety of forms
depending upon the severity of the situation. Measures,
generally in the order of implementation include:

a. Banning non-essential‘water uses;

b. Reducing essential usage;

C. Water rationing;

d. Enforcement through ut;lity rates;

e. Enforcement through civil/criminal penalties; and

f. Location of alternative sources of water.
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The Water Conservation angd Drought Contingency Ordinance
adopted and included as part of this plan, enables the
Board of Directors to initiate action that will
effectively implement the Plan. The following sceps are

recommended.

l. Step I.
Step I measures related to mild drought conditions and
will initiate the following 1listed action. (Listed
action is volunteered by user):

a. Develop Information Center and designate information
person.

b. Advise public of condition and publicize avajl-
ability of information from Center.

€. Encourage voluntary reduction of water use.

d. Contact commercial and industrial users and explain
necessity for initiation of strict conservation
methods,

e, Implementation of system oversite and make
adjustments as regquired to meet changing conditions.

2. Step II.
Step II curtailment is to be initiated by the District
on its identifying moderate drought conditions, Listed
action is compulsory on users and is intended to
prohibit water waste. ("*Water Waste® is defined as
washing house windows, sidings, eaves, and roof with
hose, without the use of a bucket; washing driveways,

streets, curbs and gutters, washing vehicles without
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cutoff valve and bucket, and unattended sprinkling of
landscape shrubs and grass; draining and filling
swimming pools and flushing water systens.)

a. Outdoor residential use of water will be permitted
on alternate days. Even number house on even days
of the month and odd number house on 0dd number
days. Outdoor residential uses consist of washing
vehicles, boats, trailers, landscape sprinkler
systems and irrigation, recreational use of
sprinklers, outside showers (in parks) and water
slides.

b. The General Manager will monitor system function and
establish hours for outside water use, depending
upon system performance.

C. Information Center and publicity elements shall keep
public advised of curtailment status.

d. Commercial and industrial use will be visited to
insure volunteered conservation has been initiated.

Step III.

Step III curtailment shall be initiated upon existence
of severe conditions as determined by the General
Manager. The General Manager will ban the use of water
for:

a. Vehicle washing, window washing, outside watering
(lawn, shrubs, faucet dripping, garden, etc.)

b. Public water uses which are not essential for
health, safety and sanitary purposes. These uses
include: street wvashing, fire hydrant flushing,
filling pools, athletic fields and courses and dust
control sprinkling.

¢. Commercial uses not listed and industrial uses: will
be controlled to the extent dictated by the General
Manager.

Businesses requiring water as a basic function of the

business, such as nurseries, commercial car wash,
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6.2

laundromats, high pressure water cleaning, etc., will
obtain written permission from the General Manager for

intended water use.

The System Priority for water service shall be made on
the following basis:

1. Hospitals

2. Residential

3. Schools

4. Industrial

5. Commercial

6. Recreational

Threshold Condition

The Texas Water Development Board suggests three levels or
conditions for determining degree of urgency for
initiation of Drought Contingency Plan, These three
levels of drought conditions are as follows and relate to
the District's system.

l. Mild drought occurs when:

a. Average daily water consumption reaches 908 of
production capacity.

b. Consumption (90%) has existed for a period of three
days.

Cc. Weather conditions are to be considered in drought
classification determination. Predicted long, cold
or dry periods are to be considered in impact
analysis.
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agreed upon mechanisms, the Plan should include triggers
for mild, moderate, and severe conditions. Typical

measures for each stage include:

M :

* Notification and suggestions by mail;

* Activate information center, call news media;
* Remind public of condition daily;

* Initiate voluntary lawn watering schedule;
M

* Mandatory lawn watering schedule;

* Fines for wasting water;

* Excessive use fees and surcharges;

* Prohibit non-essential uses;

*®

Request/require help from non-municipal users;

* Prohibit all outdoor water use;

* Mandatory water rationing, fines for non-compliance;

* Decrease/stop water for all non-municipal uses
(industry, commercial, etc.).

Initiation and Termination Procedures

Just as the District must be prepared with established
triggering conditions for stages of the Drought
Contingency Plan, they must also outline in advance what
the initiation and termination procedures of these stages
are. By what authority is each phase initiated? What
steps will be taken in each phase and in what order? What
are the triggering mechanisms that Bignal the end of a
phase? All of these questions should also be addressed in
the Plan,
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6.2

laundromats, high pressure water cleaning, etc., will
obtain written permission from the General Manager for

intended water use.

The System Priority for water service shall be made on
the following basis:

1. Hospitals

2. Residential

3. Schools

4. Industrial

5. Commercial

6. Recreational

Threshold Condition

The Texas Water Development Board suggests three levels or
conditions for determining degree of urgency for
initiation of Drought Contingency Plan. These three
levels of drought conditions are as follows and relate to
the District's system.

1. Mild drought occurs whens

a. Average daily water consumption reaches 90% of
production capacity.

b. Consumption (90%) has existed for a period of three
days.

c. Weather conditions are to be considered in drought
classification determination. Predicted long, cold
or dry periods are to be considered in impact
analysis.
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6.3

2. Moderate drought conditions are reached when:

Average daily water consumption reaches 100% of
rated production capacity for three day period.

Weather conditions indicate mild drought will exist
five days or more.

One Ground Storage Tank or one Clearwell is taken
out of service during mild drought period.

Storage capacity (water level) is not being
maintained during period of 1008 rated production
period.

Existence of any one listed condition for a duration
of 35 hours.

Severe drought classification is reached when:

Average daily water consumption reaches 110% of
production capacity.

Average daily water consumption will not enable
storage levels to be maintained.

System demand exceeds available high service pump
capacity.

Any two conditions 1listed in moderate drought
classification occurs at the same time for a 24 hour
period.

Water system is contaminated either accidentally or
intentionally. Severe condition is reached
immediately upon detection.

Water system fails —- from acts of God, (tornados,
hurricanes) or man. Severe condition is reached
immediately upon detection.

Iriggering Conditions
The triggering mechanisa® for various phases of a Drought

Contingency Plan are specific to each utility. They can

be tied ¢to river levels, percent of actual vs. projected

demand, or other utility specific factors. Whatever the

A-27




agreed upon mechanisms, the Plan should include triggers
for mild, moderate, and severe conditions. Typical

measures for each stage include:

Notification and suggestions by mail;
Activate information center, call news media;
Remind public of condition daily;

Initiate voluntary lawn watering schedule;

* e »ix

* Mandatory lawn watering schedule;

* PFines for wasting water;

* Excessive use fees and surcharges;

* Prohibit non-essential uses;

* Request/require help from non-municipal users;

* Prohibit all outdoor water use;

* Mandatory water rationing, fines for non-compliance;

* Decrease/stop water for all non-municipal uses
{(industry, commercial, etc.).

Just as the District must be prepared with established

triggering conditions for stages of the Drought

Contingency Plan, they must also outline in advance what
the initiation and termination procedures of these stages
are. By what authority is each phase initiategd? What
steps will be taken in each phase and in what order? What
are the triggering mechanisms that signal the end of a
phagse? All of these questions should also be addressed in
the Plan,
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6.5

Initiation procedures employed at any period is described
in this Plan. Each condition will ©be met with

corresponding action by the District and the District will

affect curtailment, give notice, publicize and follow with

implementation of curtailment.

Termination of each drought condition will begin when that
specific condition has been improved to the extent that an
upgraded condition can be declared by the District. This
process will be employed until full service can be
provided. System priority will be considered in return to
upgraded condition, returning hospitals, schools, etc., in

priority order.

Permination will be initiated by the District by giving

notice, etc. as was given to enact drought curtailment.

iInformation and Education

The public will be made aware of conservation and drought
conditions by information and data transfer thru the
District's annual program. During periods of drought
curtailment, Step I conditions establishes an information
center, an information person, and utilize the most
effective methods developed for information dissemination

on a daily basis.
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7.0

8.0

Close observation of the first year information program
should develop the most effective ways to communicate with
customers. Posting notices, newspaper articles, radio
coverage and direct mail to customers will be used during

the first year activities.

MODIFICATION, DELETION AND AMENDMENT

The District can add, delete, and amend rules, regulations
and implementation as needed/desired, and shall advise
Board of Directors of such amendments at its next regular

or called meeting.

MEANS OF IMPLEMENTATION

Adoption of this Plan, Drought Contingency Ordinance, and
modification of Plumbing Code Ordinance will enable the
District to implement and carry out enforcement of enacted

ordinances to make the Plan effective and workable.
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ATTACHMERT NO. 1

Wwimm
Tezas Water Developgment Board
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LISTING OF WATER CONSERVATIOR LITERATURE
TEXAS WATER DEVELOPMENT BOARD

TITLE

Water...HBalf-A-Bundred Ways
To Save It*?

Water Saving Ideas
For Business and Industry*

How to Save Water Outside
The Home

How to Save Water Inside
The Home*

A Bbmeowner's Guide to Water
Use and Water Conservation?*

Drip Irrigation*

Lawn Watering Guide*

Toilet Tank Leak Detector
Tablets®*

Municipal and Commercial Water
Conservation Services

Guidelines for Municipal Water
Conservation and Drought
Contingency Planning and
Program Development

How to Xeriscape

rexas Sesquicentennial Native
plant Landscape (located in
Austin)

Guide for Locating and Reducing
Onaccounted for Water Through
the Use of the Water Audit
and Leak Detection

Guide for Designing Conservation
water Rate Structures

TWDB

TWDB

TWDB

TWDB

TWDB

TWDB

TWDB

TWDB

TWDB

TWDB

RXC

TDB/TWDB

TWDB

TWDB
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Pamphlet
Pamphlet
Pamphlet
Pamphlet
Booklet
Pamphlet
3-1/2" X 5"
Plastic Card
2 Tablets
Pamphlet

with Tear-out

Loose~leaf

Pamphlet

Panpﬁlet

Guidebook

Guidebook

PUBLISHED BY DESCRIPTION  LENGIE

8 pages

22

2

36

10

pages

pages

pages

pages

pages

sides

pages

pages

pages

8 pages

30

30

pages

pages




TITLE

Model Water Ordinances

The Authority of Cities, Water
Otilities, and Water Districts
to Regulate and Enforce Water
Conservation Measures

Texas Water Resources and
Conservation

Efficient Use of Water in the
Garden and Landscape (B-1496)

Xeriscape®
Water Pressure Reducing Valves®

Texas Native Tree and Plant
Directory, 1986°

Sources of Leak Detection
Equipment and Services®

Sources of Water Saving Devices®

The Cost of Conventional Water
Supply Development and
Treatment®

Potential for Utilization of
Brackish Groundwater®

Guidelines for Water Reuse
EPA-600/8-80-036°

Guidelines for Municipal Water
Conservation and Drought
Contingency Planning and
Program Development®

Water Conseration and Drought
Contingency Plan Development
Procedures®

Municipal Water Conservation
Workshop Notebook

TWDB

TWDB

TWDB
TAEX
City of

Austin

Watts

Regulator

TDA

TWDB

TWDB

TWDB

TWDB

EPA

TWDB

TWDB
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Paper

Paper

Booklet

Book let

Booklet

Book

List

List

Paper

Paper

Book

Loose-leaf

Loose-leaf

Notebook

RPUBLISHED BY DESCRIPTION LENGTH
Guidebook

25 pages

5 pages

38 pages

20 pages

20 pages

21 pages

161 pages

2 pages

2l pages
9 pages

21 pages

105 pages

36 pages

58 pages

6 sections



° These items are available either in single copies or in the NMunicipal

Water Conservation Notebook. However, the Board is not able to give
out the Notebook, but can loan a copy for a period of two weeks.

* Order in 1000 Lots.

Abbrevjatjons:

AWWA American Water Works Association

EPA Environmental Protection Agency

HPUWCD #1 High Plains Underground Water Conservation District No. 1
NXC National Xeriscape Council, Inc.

SCS USDA - Soil Conservation Service

TAEX Texas Agricultural Extension Service

TDA Texas Department of Agriculture

TWDB Texas Water Development Board
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ATTACHMENT NO. 2
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PUBLIC INFORMATION SUGGESTIONS

---------.--B---..------I'.----'----.-------------.------------------.---

The Texas Administrative Code (TAC) 31 Section 355.15(b) (7) under
which the District has received funding for a regional water
study, requires that a water conservation plan be developed as a
part of the effort. This is not only a requirement, it's good
gsense. Water is our most important natural resource, and probably
the most abused. A water conservation plan should be developed
and implemented for every water supply service area, regardless of
whether they are currently subject to shortages. This school of
thought is evident in recent policy changes at the Texas Water

Development Board and the Lower Colorado River Authority.

While the supply of clean, usable water has steadily declined over
the past thirty years, the per capita water use has increased by
about four gallons per person per day per decade. In many areas
of the Country, water is in such short supply that mandatory water
rationing and restrictions have become a part of everyday life.
Pravis County currently enjoys large supplies of fresh water
supplied from the Colorado River basin and various underground
aquifers. With proper conservation neasn;;s; this rich supply
will sustain projected County growth well into the twenty first

century.
The following water conservation suggestions have been reproduced,

in part, from the Texas Water Development Board Bulletin, entitled

"water...Balf-A-Hundred Ways to Save It."
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For approximately $10.00 to $15.00 the average homeowner can
install two low-flow showerheads, place dams or bottles in the toilet
tanks, put low-flow aerators on the faucets, and repair dripping
faucents and leaking toilets. This could save from 10,000 to 25,000
gallons/year for a family of four, and would pay for itself, in less
than a year. Even more water could be saved if good outdoor water

conservation is practices for laws and gardens.

CONSERVATION TIPS

A. IN THE BATHROOM

l. Take a shower instead of filling the tub and taking a bath.
Showers usually ugse less water than tub baths.

2. 1Install a low-flow shower head which restricts the quantity
of flow at 60 psi to no more than 3.0 gallons per minute.

3. Take short showers and install a cutoff valve or turn the
water off while soaping and back on again only to rinse.

4. Do not use hot water when cold will do. Water and energy can
be saved by washing hands with soap and cold water; hot water
should only be added when hards are especially dirty.

5. Reduce the level of the water being used in a bath tub by one
or two inches if a shower is not available.

6. Turn water off when brushing teeth until it is time to rinse.
7. Do not let the water run when washing hands. Instead, hands
should be wet, and water should be turned off while soaping

and scrubbing and turned on again to rinse. A cutoff valve
may also be installed on the faucet.
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10.

11.

12.
13.

14.

Shampoo hair in the shower. S8hampooing in the shower takes

only a little more water than is used to shampoo hair during
a2 bath and much less than shampooing and bathing separately.

Hold hot water in the basin when shaving instead of letting
the faucet continue to run,

Test toilets for leaks. To test for leak, a few drops of
food coloring can be added to the water in the tank. The
toilet should not be flushed. The customer can tken watch to
see if the coloring appears in the bowl within a few
minutes. If it does, the fixture needs adjustment or repair.

Use a toilet tank displacement device. A one-gallon plastic
milk bottle can be filled with stones or vith water,
recapped, and placed in the toilet tank. This will reduce
the amount of water in the tank, but still provide enough for
flushing. (Bricks which some people use for this purpose are
not recommended, since they crumble eventually and could
damage the working mechanism, necessitating a call to the
plumber). Displacement devices should never be used with new
low-volume flush toilets.

Install faucet aerators to reduce water consumption.

Never use the toilet to dispose of cleansing tissues,
cigarette butts, or other trash. This can waste a great deal
of water and also places an unnecessary load on the sewage
treatment plant or septic tank.

Install a new low-volume flush toilet that uses 3.5 gallons

or less per flush when building a new home or remodeling a
bathroom.

IN THE KITCHEN

1.

Use a pan of water (or place a stopper in the sink) for
rinsing pots and pans and cooking implements when cooking,
ra:g:: than turning on the water faucet each time a rinse is
ne .- ' '

Never run the dishwasher without a full load. 1In addition to
saving water, expensive detergent will last longer and a
significant energy savings will appear on the utility bill.

Use the sink disposal sparingly, and never use it for just a
few scraps.

Keep a container of drinking water in the refrigerator.
Running water from the tap until it is cool is wasteful.
Better still, both water and energy can be saved by keeping
cold water in a picnic 3jug on a kitchen counter to avoid
opening the refrigerator door frequently.
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Use a small pan of cold wvater when cleaning vegetables rather
than letting the faucet run.

Use only a 1little water in the pot and put a 1id on it for
cookini most food. Not only does this method save water, but
food s more nutritious since vitamins and minerals are not
poured down the drain with the extra cooking water.

Use a pan of water for rinsing when hand washing dishes
rather than running the faucet.

Always keep water conservation in mind, and think of other
ways to save in the kitchen. 8Small kitchen savings from not

making too much coffee or letting ice cubes melt in a sink
can add to in a year's time.

C. IN THE LAUNDRY

Wash only a full load when using an automatic washing machine
(32 to 59 gallons are required per load).

Use the lowest water level setting on the washing machine for
light loads whenever possible.

Use cold water as often as possible to save energy and to
conserve the hot water for uses vwhich cold water cannot
serve. (This is also better for clothing made of today's
synthetic fabrics.)

D. FOR APPLIANCES AND PLUMBING

Check water reguirements of various models and brands when
considering purchasing any new appliances that uses water.
Some use less water than others.

Check all water line connections and faucets for leaks. 1If
the cost of water is $1.00 per 1,000 gallons, one could be
paying a large bill for water that simply goes down the drain
because of leakage. A slow drip can waste as much as 170
gallons of water EACH DAY, or 5,000 gallons per month, and
can add as much as $5.00 per month to the water bill.

Learn to replace faucet washers so that drips can be
corrected promptly. It is easy to do, costs very little, and
can represent a substantial amount saved in plumbing and
water bills.

Check for water 1leakage that the customer may be entirely
unaware of, such as a leak between the water meter and the
house. To check, all indoor and outdoor faucets should be
turned off, and the water meter should be checked. If it
continues to run or turn, a leak probably exists and needs to
be located.
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10.

Insulate all hot water pipes to avoid the delays (and wasted
water) experienced while waiting for the water to "run hot."

Be sure the hot water heater thermostat is not set too high.

Extremely hot settings waste water and energy because the
water often has to be cooled with cold water before it can be
used.

Use a moisture meter to determine when house plants need
water, More plants die from over-watering than from being on
the dry side.

Water lawns early in the morning during the hotter summer
months. Much of the water used on the lawn can simply
evaporate between the sprinkler and the grass.

Use a sprinkler that produces large drops of water, rather
than a fine mist, to avoid evaporation.

Turn soaker hoses 80 the holes are on the bottom to avoid
evaporation.

Water slowly for better absorption, and never water in high
winds.

Forget about watering the streets or walks or driveways.
They will never grow a thing.

Condition the soil with compost before planting grass or
flower beds so that water will soak in, rather than run off.

Fertilize lawns at least twice a year for root stimulation.
Grass with a good root system makes better use of less water.

Learn to know when grass needs watering. If it has turned a
dull grey-green or if footprints remain visible, it is time
to water.

Do not water too frequently. Too much water can overload the
80il 8o that air cannot get to the roots and can encourage
plant diseases.

Do not over-water. Soil can absorb only so much moisture and
the rest simply runs off. A timer will help, and either a
kitchen timer or an alarm clock will do. An inch and
one-half of water applied once a week will keep most Texas
grasses alive and healthy.
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11.

12.

13,

14.

15.

16.

17.

Operate automatic sprinkler systems only when the dJdemand on

the town's water supply is lowest. Set the system to operate
between 4:00 a.m. and 6:00 a.m.

Do not scalp lawns when mowing during hot weather. Taller
grass holds moisture better. Rather, grass should be cut
fairly often, so that only 1/2 to 3/4 inch is trimmed off. A
better looking lawn will result.

Use a watering can or hand water with the hose in small areas
of the lawn that need more frequent watering (those near
walks or driveways, or in especially hot, sunny spots).

Learn what types of grass, shrubbery, and plants do best in
the area and in which parts of the 1lawn, and then plant
accordingly. If one has a heavily shaded yard, no amount of
water will make roses bloom. In especially dry sections of
the state, attractive arrangements of plants that are adapted
to arid or semi-arid climates should be chosen.

Consider decorating areas of the lawn with rocks, gravel,
wood chips, or other materials now available that require no
water at all.

Do not "sweep® walks and driveways with the hose. Use a
broom or rake instead.

Use a bucket of soapy water and use the hose only for rinsing
wvhen washing the car.
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ATTACHMENT NO. 3

Conservation/Drought Contingency Plan Ordinance
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ORDINANCE NO.

AN ORDINANCE ADOPTING A DISTRICT-WIDE
WATER CONSERVATION/AND DROUGHT
CONTINGENCY PLARN: PROVIDING A PENALTY or
NOT LESS THAN $10 PER DAY NOR MORE THAR
$200 PER DAY FOR EACH DAY OF
NON-COMPLIANCE AND/OR DISCONNECTION OF
WATER SBRVICES TO gUCHE USBRS BY THE
DISTRICT: A PUBLIC NEED OF AN EMBRGENCY
NATORE POR THE ADOPTION HEREOF ON ORE
READING: PROVIDING FOR PUBLICATION AND

ORDAINING OTHER MATTERS RELATED TO THE
FOREBGOING.

BE IT ORDAINED BY THE DISTRICT:

WHEREAS, the Board of Directors has determined there is an urgent
need in the best interest of the District to adopt a Water Conservation
plan and Drought Contingency Plan, and the Board of Directors further
determines that such public need is of an emergency nature and the
legal requirements of two required separate readings of the subject
ordinance be dispensed with and waived; and

WHEREAS, the Board of Directors now desires to evidence its
approval of the Water Conservation/Dtought Contingency Plan and adopt
such plan as an official policy of the District; Now, Therefore,

BE IT ORDAINED BY THE DISTRICT:

SECTIOR 13 apnxgxgl_gj_;hg_zlgn; vhe Board of Directors hereby
approves and adopts the District:p water Conservation Plan, the Water
conservation/Drought Contingency Plan'aifached hereto as Exhibit "A" to
pe included in full as a part of this Ordinance as if recited verbatim
herein. The District commits to implement the program according to the

procedures get forth in the adopted plan.

A-44




SECTION II: The District shall report to the Texas Water
Development Board annually on the implementation and effectiveness of

the plan in accordance with the outline set forth in the plan.
SECTION III: 1In regards to implementation and enforcement of the

Conservation/Drought Contingency Plan the General Manager is designated
as the official responsible for implementation and enforcement, and the

following guidelines are adopted:
1. Mild Drought occurs whens

(a) Average daily water consumption reaches 90% of
production capacity.

(b) Consumption (90%) has existed for a period of three
days.

(c) Weather conditions are to be considered in drought

classification determination. predicted long, cold, or
dry periods are to be considered in impact analysis.

2. !QMMMMILM:

(a) Average daily water consumption reaches 1008 of rated
production capacity for three day perlod.

(b) Weather conditions indicate mild drought will exist five
days or more.

(c) One Ground Storage Tank or one Clearwell is taken out of
gervice during mild drought.

(d) Storage capacity (water level) is not being maintained
during period of 1008 rated production period.

(e) Existence of any preceding conditions listed above for a
duration of 36 hours.

3. M‘

(a) Average daily water consumption reaches 110% of
production capacity for a 24 hour period.

(b) Average daily water consumption will not enable storage
levels to be maintained.
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{(c) System demand exceeds available high service pump
capacity.

(d) Any two conditions listed in Moderate Drought
Classification occurs for a 24 hour period.

(e) Water system 1is contaminated either accidentally or
intentionally. Severe condition is reached immediately
upon detection.

(f) Water system fails -- from acts of God (tornados,

hurricanes) or man. Severe condition is reached
immediately upon detection.

In the event severe classification conditions persist (Item 3
above) for an extended period of time, the District may ration water
usage and/or terminate service to selected users of the syster in
accordance with the following sequence:

(1) Recreational Users

(2) Commercial Users

(3) Industrial Users

(4) 8chool Users

(5) Residential Users

(6) Hospitals, Public Health and Safety Pacilities

SECTION IV: Users of District water except for the District, that
do not comply with Section III of this Ordinance shall be subject to a
penalty and fine of not less than §10.00 per day nor more than $200.00
per day for each day of non-compliance and/or disconnection or

discontinuation of water services to such users by the District.
SECTION V: The Board of Directors finds and declares that a

sufficient written notice of the date, hour, place and subject of this

meeting of the Board of Directors was posted at a designated place
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convenient to the public at the District Office for the time required
by law preceding this meeting and that such place of posting was

readily accessible at all times to the general public; that all of the

foregoing was done as required by law; and that this meeteing has been
open to the public as required by law at all times during which this

Ordinance and the subject matter thereof has been discussed, considered

and formally acted upon.

The Board of Directors further rectifies, approves and confirms

such written notice and the contents and posting thereof.

PASSED AND APPROVED THIS ____ day of ¢ 1989,

PRESIDENT

SECRETARY

A-47




ATTACHMENT NO. 4

Amendment to the Plumbing Code
City of Austin Provisions
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APPENDIX B
Environmental




1.0

ANTRODUCTION

The purpose of this report is to provide preliminary
environmental support for ;he development of a Regional Water
Supply Plan for the area encompassed by the boundaries of
Mills County and the Fox Crossing Water District. The report
is designed to accomplish two primary goals: 1) Provide a
preliminary baseline assessment of environmental and cultural
features that, under Federal and State regulations may become
of concern in the development of regional water supply
facilities; and, 2) Identify potential effects and/or
constraints to the development of such facilities.
Section 2.0 of this report provides an overview of existing
and proposed regulatory programs and planning initiatives
pertinent to the study area, Section 3.0 presents a
preliminary environmental baseline and identified significant
environmental features that may be of concern to Pederal and
State regulatory agencies. Section 4.0 identifies potential
environmental effects and/or constraints to the development of
water supply facilities. Section 5.0 provides a synopsis of
recommended actions. Finally, Section 6.0 provides an

overview of the area's predominant climatic conditions.




2.0

REGULATORY OVERVIEW

Pederal and State environmental regulations are expected to
influence the development of water supply facilities within
the boundaries of the District. This section reviews Pederal
regulations, including U.S. Pish and Wildlife Service (FWS)
Section 7 consultation for threatened and endangered species;
U.S5. Corps of Engineers 404 permits for stream crossings; and
the National Historic Preservation Act for cultural
resources. The only State environmental regulation expected
to be of concern is the Texas Antiquities Code which applies
to all action taken by political subdivisions of the State of
Texas. Table B~-1 provides a synopsis of environmental
considerations which may be of concern in the development of

water supply facilities.
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TABLE 3-1

SYNOPSIS OF ENVIRONMENTAL CONSIDERATIONS
ASSOCIATED WITH EXISTING AND PROFOSED
REGULATORY PROGRAMS

Program

Considerations

Section 7 of the
Endangered Species Act
of 1973, as amended

Corps of Engineers
404 Permit Requirement

Texas Antiquities Code

1)

2)

3)

1)

2)

3)

4)

2)

3)

Formal Section 7 consultation with Pws
and USCE and the applicant may be

required prior to issuance of USCB
permit or any other Federal Permit.

It will be the responsibility of the a
applicant to prove whether or not
Federally-Listed species occur in the
project area.

If formal Section 7 congsultation is

required, schedule delays up to 90
days can be expected,

A permit is required for pipeline
crossings of surface water tributaries
and waterways,

A "general permit® exists which signi-
ficantly reduces the time and paper-
work for pipeline construction autho-
rizations,

Should have information on potential
impacts to cultural resources and
threatened or endangered species prior
to involvement of Corps.

Acquisition of Corpa’ authoriszation
early in process wvill greatly reduce
avenues for special interest group
intervention.

Applies to actions taken by political
subdivisions of the State of Texas.

Administered by Texas Antiquities
Committee.

Generally requires archaeological
survey of area of primary impact, and
occasionally, testing of potentially
important sites.




TABLE B-1 (Continued)

Program

Considerations

National Historic
Preservation Act

4)

1)

2)

3)

4)

Sites which are determined to be
eligible for formal designation as a
State Archaeological Landmark may
need preservation and/or mitigation.

Potentially applicable for any
Federal action, including permits,
funding.

Administered by Texas Historic
Commission and State Bistoric
Preservation Officer.

Generally requires archaeological
survey of affected areas, and,
occasionally, testing of more
important sites; in some cases,
indirect impact areag must be
considered.

Sites which are determined to be
eligible for the National Register
of Historic Places may need preser-
vation and/or mitigation.
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2.1

Federal Requlatory Considerations

Section 404 of the Clean Water Act as administered by the U.S.
Army Corps of Engineers requlates the placement of dredged
(excavated) or fill material in "Waters of the U.S." Waters
of the U.S. are defined in Section 404 rather broadly as any
body of surface water (such as oceans, bays, rivers), all
surface tributary streams with a defined channel (including
intermittent waterways), and in-stream impoundments (i.e.,
lakes and ponds) , many off-channel impoundments, and
wetlands. "Dredged or fill material®™ has also been given
rather broad meaning to include just about any material or
object used for construction such as dirt, rocks, concrete,
piles, pipes, etc. 1In regards to construction of a water
intake structure or pipeline where a crossing or direct
involvement with a surface tributary stream, impoundment, or
wetland may be required, placement of the pipeline itself
(regardless of construction material) and any trench backfill
material within the area of jurisdiction is subject to pernmit

regquirements under 404 requlations.

The Port Worth District Corps of Engineers, who has 404
regulatory responsibility for the Mills County area, maintains

a "general permit" for most pipeline construction projects. A
general permit 1is a pre-authorized permit for a specifically

identified activity which is conducted under certain specified




conditions. General permits are issued on either a nationwide
or regional basis. The purpose of general permits is to
provide paperwork and time expenditure relief for permitting
actions which are determined to be routine and resulting in

little or no impacts to waters of the U.S.

With regard to water storage and transmission facilities for
the District, crossings of surface tributaries with water
lines will be necessary and, therefore, legally subject to
permitting requirements under federal law. As pipeline
construction activities are considered minor works with
minimal impacts to waters of the U.5. by the Fort Worth Corps
(hence the general permit), the Corps does not spend much
effort trying to enforce and specifically permit all pipeline
construction projects. In fact, the majority of water and
wastevater pipeline construction projects in the Central Texas
area are constructed without specific notification or approval
of the Corps. Even though the legal requirement for
permitting exists, the Corps generally takes the position that
as long as pipelines are constructed according to the
conditions of the general permit (basically, return of natural
contours and no permanent obstruction of watercourses); that
no impacts occur to cultural resources or threatened or
endangered species for which other federal regulations exist;
and that no one (agency or individual) objects and complains
about the activity, the activity is authorized under the

general permit without formal notification and paperwork.



2.2

Under 404 regulations a general permit may be suspended for
any given project and a full irdividual permit required if
impacts to cultural resources, threatened or endangered
species, or other factors of the public health and welfare are
potentially to occur. An individual permit action can require
from a minimum of three months to a year or longer to complete
and may also involve public hearings and Environmental Impact
Statement requirements. It should be noted that any of the
gervice options which do or have a high probabllity of
resulting in significant impacts to cultural resources Or
federally listed threatened or endangered species stand a high

probability of not being authoriszed under general permit.

Archaeoloaical/Cultural Resources

The Pox Crossing Water pistrict 1is considered a political
subdivision of the State ander the provisions of the Texas
Antiquities Code, and, therefore, must consider the effects of
its actions upon possible archaeological sites. Onder the
code, all archaeological sites, either historic or
prehistoric, and significant historic structures on lands
belonging to or controlled by political gsubdivisions of the:
State - are automatically ;onsideredjto be .State:; Archaeological
Landmarks (SALs) and may be eligible for protection.
Construction projects by the District will require a Texas

Antiquities Permit and coordination with the Texas Antiquities
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committee (TAC). In practice, this often necessitates an
archaeological and historical survey of previously unsurveyed
areas prior to any potentially destructive action. Sites
recorded during this survey must be evaluated; those which are
of significant nistorical or scientific value will be formally
designated for SAL status and measures of protection or
mitigation of adverse impact negotiated between the political

subdivision and the TAC.

In addition to the State role in overseeing cultural
resources, through the TAC, possible Federal involvement in
the protection of cultural resource gites may be invoked
through application for a Section 404 or Section 10 permit
from the U.S. Army Corps of Engineers (USCE) should structures
or lines be located in waters of the United States such as the
Colorado River. Should the USCE become involved, it mnay
request the opinion of the State Historic Preservation Officer
(SHPO) concerning the effect of the project on cultural
resources. Because of the high potential for cultural
resources in the general area, jt is certainly possible that
the SHPO would, 1ike the TAC, require archaeological survey,
gsite evaluation, and protection and/or mitigation measures for
important sites located during the initial survey. In such
cases, where both the TAC and the SHPO have jurisdiction, one

will usually operate as lead agency.




Cultural resources studies may be coordinated through the
Texas Water Development Board (TWDB) where TWDB funds are

utilized, or coordinated directly through the TAC. Because of
the potential density of sites in the study area, it is

anticipated that either agency will ask for archaeological

surveys of planned facilities in previously unsurveyed areas.



3.0

3.1

3.1.1

BASELINE DESCRIPTION

Ecology

Geologjcal Elements

Mills County is located on the southern edge of the Western
Cross Timbers and immediately north of the Edwards Plateau.
The County is divided approximately in half by a ridge 1line
running north to south through the County. This ridge line is
also the route for U.S. Bighway 183, the major roadway for the
County and its largest communities of Goldthwaite and Mullin.
Elevations in the northern part of this ridge rise to
approximately 1800 feet msl called the Pompey Mountains and
fall to around 600 feet msl along the Colorado River and Pecan

Bayou to the West.

The geologic outcrop in the Mills County area exposes complex
formations of the post Mississippian Periods. The primary
outcrops are two groups of the Pennsylvanian Period: these
are the Strawn Group and the Canyon Group. These strata form
a northwestward dipping homocline with an average dip of 50
feet per mile. The interface between the Strawn and Canyon
Groups forms a line generally in a north-south direction
through the center of the study area. The Strawn Group, being

the older and deeper of the two, outcrops on the eastern side.
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Characterized by alternating beds of limestone and shale, the
sediments of these two groups were deposited almost
horizontally in shallow seas that were advancing and
retreating. Extensive lithification produced sandstone
characterized by conglomerates, mud cracks, ripple marks,
cross-bedding, and fossils of organisms that lived in shallow
vater environments The clastic deposits (sandstone,
conglomerates and shale) resulting from the surface erosion
have complex lateral and vertical changes as might be expected
in nearshore deposits. The alternating strata of limestones
are generally continuous units. The limestones were formed as
warm, shallow sea water precipitated dissolved calcium

carbonate.

In the late Pennsylvanian Period, uﬁlift in the Llano area
initiated a westward tilting of the geologic strata.
Deposition continued as did the tilting, throughout Permian
time. By the early Triassic Period, the area was elevated
land mass and no Triassic or Jurassic deposition is known to
have occurred. Brosion of Permian deposits and massive
deformation occurred during the Triassic and Jurassic Periods,
reversing the drainage pat}ern from northwesterly (into inland
" paleozoic 8eas), to southeasterly, in the direction of what is
now the Gulf of Mexico. Thus the regional dip of Cretacious
rocks overlying the Pennsylvanian sediments is toward the

southeast. The first marine deposition that occurred after
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3.1.2

3.1.3

the Permian Period was in early Cretacious time, about 135
million years later. These overlying deposits of the
Cretacious Period in the southeastern and western areas of
Mills County originated in a near-shore or shallow-water

environment.

goils

Numerous 80il types and classifications exist within the
County. The attached general map shows an overview of these
as mapped by the Soil Conservation Service and the U.S.
Department of Agriculture. These soils groups range from the
deep loamy 80il of the waterways to the thin rocky soils
characteristic of the uplands regions. Soil groupings are
generally favorable to support the area's diverse agribusiness

econonmy.

Vegetation

The Pox Crossing Water District service area is located within
the Western Cross Timbers vegetational area. This rough,
rocky area is highly dissected by small tributaries of the
Colorado River and Brazos River. Elevations within Mills
County range from about 1800 feet msl in the north-central
portion of the service area to about 1200 feet msl along the

Colorado River. The Western Cross Timbers is predominantly
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rangeland comprised of an excellent mixture of forage plants.
Important climax grasses, include switchgrasses, several
bluestems, buffalograas, gramas, and Indiangrass. The Western
Cross Timbers supports a brush overstory of post and blackjack
oak, mesquite, and junipers. However, these brush species are
generally considered "invaders" of the climax grasslands and

open savannahs.

The Western Cross Timbers consist of gently rolling terrain
characterized by strips of woodlands gtretching along
grasslands. The woodlands are generally forested by an
overstory of post oak (Quercus gtellata), Texas oak (Cuercug
texana) . mesquite (Pxosopis chilensis), and black jack oak
(Quexcus parilandica) . These four overstory species vary in
community dominance throughout the study area. The understory
is typically sparse within these woodlands and consists of
saplings of the overstory, Yyaupon (Ilex yomitoria) , Texas
persimmon (DiOBDYLOS texana), and coma (Bumelia lanuginoga) .

Ggrasses and forbs are sparse in these woodlands due to density

of the overstory canopy.

The grasslands within the study area typically occupy "the
nearly level to moderatesslopes. Common herbaceous species

include side oats grama (Bouteloua curtipendula) » tall drop

seed (Scorobolus asper) s 1ittle bluestem {Schizachvrium
gscoparium) , silver bluestem (Bothriochloa saccharoides).
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3.1.2

buffalograss (Buchloe dactyloides). and panic grass (Panicum.
8p.). FPorb species occurring in the grasslands include
upright coneflower  (Ratibida columnaris), lemon beebalm
(Mondarda citricdora), and Texas yucca (Yucca rupicola).

The lowland woodlands occupy the areas along the Colorado
River and the Pecan Bayou, and also along mesic creek

bottoms. Due to the greater moisture availability in these

locales, pecans (Carva jllinoienensis), cottonwood (Ropulus
deltojdas), and elm (Ulmus americana) dominate the overstory
along the waterways. Other species that are common in the
lowland woodlands includes the American sycamore (Rlatanus
occidentalis), sugar hackberry (Celtis lasvigata). and cedar
elm. American beautyberry (Callicarpa americapa), grapes
(vitis 8p.}s soapberry (Sapindusg saponaria) -, and the
occasional mesquite (Prosopis glanduloga) comprise the

understory.

Wildlife

The setudy area is located in Mills County and lies within the
Texas Rolling Plaine. This province is synonymous with the
Western Cross Timbers vegetational region described
previously. The vertebrate fauna of the Balconian Province is
represented by a mixture of species from the Kansan, Texan,

Austroriparian, Chihuahuan, and Tamaulipan provinces.
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3.1.3

The major wildlife habitats occurring within the study area
are synonymous with the vegetative cover types discussed in

Section 3.1.1. The woodland habitats provide cover, mast, and

other food items for a diversity of wildlife. Species
commonly found in the woodland habitats include the
white-tailed deer (Odocoileus virginianus)., fox squirrel
(Sciurus niger). raccoon (Procyon lotor), eastern cottontail
(Sylvilagus floridanyg), tufted titmouse (Raxue bicolor), and
the Texas spiny lizard (Sceloporus olivaceoug), among others.

Dense oak/juniper woodlands of the project area also provide
habitat for many bird species. The grasslands are important
habjitats. They provide a diversity of forage and forbs for
species such as the white-tailed deer and eastern cottontail,
seed for species such as the northern bobwhite (Colinyg

virginianug) . mourning dove (Zenaida Bacioura), and painted
bunting (Passerina ciris).

Aguatic Ecology

The study area lies within the Brazos River and Colorado River
watersheds. The area is characterized as rolling hills that
are highly dissected by mainly intermittent streams that flow

'only“under‘wetter4veather.

Mills County's western boundary includes approximately 50

miles frontage along the Colorado River. Common fish species
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3.1.4

occurring in this body of water and, possibly, up the mouths

of some creeks, include the bluegill (Lepomis RAcCrochirus).,
carp (Cyprinus carpio), golden shiner (C. auratus), largemouth
bass (Micropterus galmoides), Guadalupe bass (M. treculi),
channel catfish (l¢talurus punctatys), and mosquitofish
(Gambugia affinis).

The aquatic habitats within the creeks of the study area are
limited due to the intermittent nature of the streams,
scouring by storm events, and the so0lid limestone substrate.
A few springs and seeps are present within the satudy area
boundary and are shown on Figure 1 (map pocket). These are
usually situated at the head of the major canyons at the start
of the tributaries. The springs or seeps are usually small
groundwater fields that are closely associated with surface
flow. These features typically do not support any substantial

sustainable aquatic habitats,

Thre nd_End

It was not within the scope of this study to perform detailed
field work for habitat identification and mapping of
threatened and endangered Bpecies. Resource review of
previous studies and mapping were done through the Texas
Natural Heritage Program at the Texas Parks and Wildlife

Department. Because of the 1lack of detailed study in the
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3.1.5

area, information is quite limited. Prior to design and
construction of specific projects, the affected areas should

be more closely scrutinized and alternate plans or mitigation

methods determined.

Threatened or endangered vertebrate species previously mapped
or possible within the study area include the Guadalupe bass
(Micropterus trecyli) possible in the San Saba River or
Colorado River, the Texas map turtle (Graptemys versa).
Black~-capped Vireo (VYireo atricapillus) ., and the
Golden-cheeked Warbler (Dendroica chrysoparia). Possible
threatened or endangered plant species may include the Hill
Country Wild Mercury (Argythamnia aphoroideg) and the Buckley
Tridens (Tridens bucklevanus).

Netlands/404 Jurisdiction Areas

Waters of the U.S. as defined in Section 404 of the Clean
Water Act include all streams and ponds of the study area in
addition to the Colorado River and Pecan Bayou. Construction
within these waters will require a Section 404 permit from the
Fort Worth District Corps of Bngineers.
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3.2

3.2.1

Archaecological/Cultural Resources

Cultyral Background

At the most general level, the prehistory of Central Texas can
be divided into four general periods or stages. In current
terminology, these are the Paleoindian, the Archaic, the Late
Prehistoric and the Historic.

The Paleoindian stage was originally devised to encompass the
earliest inhabitants of the New World, spreading across the
continent in the waning years of the Pleistocene era. These
cultures are known by their distinctive lithic technology,
including a series of well-made lanceolate projectile points.
Site types occupied during this stage include both rock
shelters and open sites. The Paleoindians have been described
as nomadic big-game hunters and many of the earliest sites of
this period are associated with now-extinct large mammals of
the Pleistocene era. The first occupations of the New World,
however, may have occurred much earlier than the 11,500 B.P.
date often given as the initial date for the Paleoindian
period, and, outside of the Great Plains and the Rocky
Mountain West, big-game hunting may not have been the most

important economic pursuit during this period.
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The warming climates at the end of the Pleistocene are
associated with a relatively rapid cultural change. The
cultures of the Archaic stage, beginning around 8,500 B.P.,
were originally distinguished from the earlier Paleoindian
cultures by increasingly regionalized traditions with a
perceived wider exploitation of available food sources. In
general, it appears that the Archaic peoples began to settle
into their environment, becoming increasingly familiar with
the resources of the regions which they inhabited. This is a
trend which must have begun during the latter part of the
Paleoindian stage and continued throughout most of the
Archaic. Toward the end of the Archaic period, population
densities may have increased and connections may have been
established between the hunter-gatherers of Central Texas and
the complex cultures developing in surrounding regions. Large
burial sites in some parts of south central and coastal Texas
in the Late Archaic may indicate intensive reoccupation of
certain sites or, possibly, increasing sedentarism of the

cultural groups.

The final prehistoric period in Texas, the Late Prehistoric,
is marked by the inttodqgtion of new technologies, including
the bow and arrow and ceramics, as well as potentially new
adaptive strategies. While the earliest part of this period,
beginning about A.D. 500, may indicate introduction of new
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3.2.2

technologies into existing cultural patterns, the latest part
seems to indicate the possible actual introduction of peoples

following a southward extension of the range of the bison.

Although the Historic stage theoretically begins in Texas with
the arrival of Alvar Nunez Cabeza de Vaca and the survivors of
the Narvaez expedition on the Texas coast in 1528, there may
have been earlier landings, notably by the expeditions sent by
FPrancisco Garay, then governor of Jamaica, to the mouth of the
Rio Grande between 1519 and 1523 (Salinas 1986:34-8). 1In any
case, the influences of European colonization were not
strongly felt for several centuries. By the middle of the
18th century, however, massive depopulation and cultural
disintegration was evident among native Indian groups.
Although the historic settlement of Texas began in earnest
during the 18th century, it was not until the Anglo settlement
of the 19th century that occupations occurred outside the core

of early Spanish settlement.

Brevious Research

Only limited archaeological investigations have previously
occurred in the study area. Pending funding and
implementation of the project, archaeological overview of the
affected areas should be further pursued with the assistance

of the Texas Water Development Board staff archaeologists.
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4.0

4.1

4.1.1

4.1.3

ENVIRONMENTAL EFFECTS AND CONSTRAINTS
Ecology
Yegetation and Wildljife

Vegetation within the study area is, for the most part,
typical of the Western Cross Timbers. However, some of the

area could support threatened or endangered species, as

protected by the Federal Endangered Species Act of 1973.

In order to identify potential constraints, threatened and
endangered species field surveys should be conducted in the
areas of proposed construction. This effort should be
performed in conjunction with the engineer's design and

approval of the proposal project.
Aguatic

Construction activities within the aquatic habitats of the
project areas are governed by Section 404 of the Clean Water
Act as administered by_ the Port Worth District Corps of
Engineers. These waterways pose a potential constraint

because a PFederal 404 permit is required to construct within

them. In order to comply with the conditions of the pernmit,
it must be demonstrated that the project will not impact

cultural resources, threatened or endangered species, or other

factors affecting public health and welfare.
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4.2

Archasological/Cultural Resources

The few sites previously mapped within the study area are
little indication of the difficulties which might arise when
cultural resources are not taken into account during the
planning process. As previously noted, less than five percent
of the total service area has been subjected to complete
archaeological survey. A complete archaeological survey of
the County might reveal ten or twenty times this number of
sites. Such a survey is not necessary, of course, but it
points to the possibility that some of the proposed facility‘
locations may coincide with the 1locations of significant

archaeological sites.

The majority of the sites within the study area will be
prehistoric. Locations vary considerably but several
potential location types clearly predominate in the small
sample of sites. These include sites on broad hilltops, on
intermediate benches along the side slopes of larger hills, at
or near the head of small drainage valleys and along the
margins of the larger streams. Given the siting requirements
for water facilities, the first two types are likely to cause
the greatest trouble. Fortunately, many of these hilltop
sites are surficial and often previously disturbed. Since
most disturbed sites will not be considered worthy of formal
SAL designation or NRHP status, these sites should pose little

obstacle to facilities construction.
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5.0

5.1

5.2

RECOMMENDED ACTION

The development of water treatment and distribution facilities
within the Pox Crossing Water District service area is
expected to reqguire permits and approvals from various Federal
and State agencies which may include the USCE, USFWS, TAC, and
the TWDB. In order to assure the necessary permits and
approvals do not unnecessarily delay the development of water

supply facilities, the following actions are recommended.
Prelinipagzy Coordination

USCE & USPW3 Permitting

As previously mentioned, pipeline construction projects which
involve crossing of waterways require permit authorization
under Section 404 of the Clean Water Act by the U.S. Corps of
Engineers. Recommendations to assure timely acquisition of a
404 permit include submitting development plans and a summary
of threatened and endangered species, and significant cultural
resources prior to construction. 1If the summary indicates the
potential for threatened end endangered species and cultural
resources exist, surveys may be required thu;,delaying the
construction of facilities. Therefore, it is recommended that
coordination with the USCE begin immediately upon decision to
develop the planned facilities and necessary (if required)

surveys conducted.
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5.3

Preliminacy Cultural Regourceg Coordimation

Recommendations include maintaining contact with an
archaeologist as part of the planning process. When final
locations for lines and facilities are determined, an
assessment of the requlatory requirements should be made and
contact made with the appropriate State and/or Pederal
agencies. If required, a cultural resources survey of the
proposed route should Dbe initiated immediately and any
significant or potentially significant sites can be dealt
with, causing as little delay as possible. Since survey of
small parcels of land is relatively inefficient, particularly
when an Antiquities Permit must be secured for each, it is
recommended that as many as possible of the proposed
facilities be grouped for cultural resources survey at one

time to save time and money.

It is important to note that the time involved in acquiring
the previously described permits and approvals case vary
significantly depending upon the sensitivity of the
environment, location of facilities, and potential for
intervention by special interest groups. Based on the
previously described sensitive environmental features,
potentjal habitat for threatened and endangered species and
high probability of significant cultural resource sites, it is
recommended preliminary coordination with the appropriate

Federal and State agencies begin immediately upon decision to

develop the planned facilities.
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6.0

CLIMATE

The climate of Mills County is subtropical with dry winters
and humid summers. Mean total precipitation is 27.40 inches
annually. There is a wide annual range in temperature, and
air mass changes are frequent during the cool season.
Prevailing winds are south to south-southeasterly throughout

the year, although northerly winds are frequent in winter.

Winter temperatures are mild with only about four days during
the season, on an average, when the maximum temperature fails
to rise above freezing. Rapid drops in temperature occur when
polar and arctic air masses plunge southward out of Canada.
Periods of very cold weather are short however, rarely lasting
longer than two or three days. Periods of fair, mild weather
often occur in January and February. The lowest temperature

on record (since 1890) is -2°F, and occurred in January, 1940.

Bot daytime temperatures in summer are brought down by
thunderstorm activity on an average of five times a month.
The highest temperatures are usually associated with fair
skies, southwesterly winds and dry air. The record high
temperature at Brownwood !;teorologlcal Station (since 1890)
is 113°F, and occurred in July, 1925. |
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Thundershowers occur with greatest frequency during May and
June, contributing to a peak rainfall period during late

spring and early summer (see Figure II.A-6).

The anticyclonic atmospheric circulation over Texas summer
regsults in a relatively dry period in late summer, followed by
a secondary peak in rainfall in early fall. High intensity
rains of short duration, producing rapid runoff, may occur any

time during the year.

Snowfall in the area is almost negligible. A few
exceptionally heavy snowfalls, such as the eight-inch fall in
Pebruary, 1966, create a bias in the mathematical mean for
long periods of years so that the mean is usually a poor
estimate of expected snowfall. In January, 1919, a record
fall of 17 inches occurred. Ordinarily snow remains on the

ground no longer than a few hours.

The growing season (freeze free period) 1in Mills County
averages 247 days. The average date of the last freeze in the
spring is March 16, while the average date of the first freeze
in the fall is November 19. Low temperatures are very
sensitive to variations in topography, wind, vegetative cover,
soil type and condition; therefore, significant departures

from these mean values are likely to be found.
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Mean annual relative humidity is about 78 percent at 6:00
a.m., 51 percent at noon, and 45 percent at 6:00 p.m., Central

Standard Time. Seagsonal variations are small. The area

receives about 65 percent of the total possible sunshine

annually. Mean annual lake evaporation is estimated at 64

inches.

Reviewing the climatological summary at Table Bl the climate
is subtropical with mild winters, generally favorable for
outdoor work or recreation the year round. Daytime

temperatures are rather hot in summer, moderate in spring and

fall.
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Insert Table B-2
General Soil Map

Mills County, Texas
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Insert Table B-3

Typical Weather Conditions
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FIGURE B-3
TYPICAL WEATHER CONDITIONS
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APPENDIX C

Settlement Agreement
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" FEB 24 1985

STATE OF TEXAS i |EXAS DEPT. OF VATER RESOURCES
AUSTIN, TEXAS

COUNTY OF TRAVIS |

SETTLEMENT AGREEMENT

This settlement agreement ("the Settlement Agreement") by and
between the Lower Colorado River Authority ("LCRA") and the Colora-
do River Municipal Water District ("CRMWD") hereinafter sometimes
collectively referred to as ("Parties"), WITNESSETH:

WHEREAS, CRMWD and LCRA have for several years been en-
gaged in several controversies revolving around CRMWD's proposed

Stacy dam and reservoir and LCRA's water rights; and

WHEREAS, LCRA and CRMWD now wish to settle their differences
in a way that allows CRMWD the opportunity to build Stacy dam and
to operate the reservoir to meet the needs of its municipal customers,
while preserving LCRA's water rights, inc.luding the right to store
water in Highland Lakes, to the maximum extent possible éonsistent

with the construction and operation of Stacy dam;

NOW, THEREFORE, LCRA and CRMWD agree to settle their

differences on the terms and for the consideration set forth below.




Section I: Water Rights and Applications for Permits

1. The LCRA hereby contracts, effective on the date of this
Settlement Agreement and continuing during the entire useful life of
Stacy reservoir, with CRMWD to allow CRMWD to divert, from waters
which would otherwise fiow into Lake Buchanan to be stored therein
and used by LCRA pursuant to-its water appropriation Permit 1259,
not to exceed 113,000 acre feet per annum of the waters of the Colo-
rado River at a diversion point and diversion rate as follows:

a. Municipal Use Point of Diversion: By means of sta-
tionary pumps to be located at a point on the reservoir N
80° 50' W, 4,920 feet from the northeast corner of M.
Sander Survey No. 200, Abstract No. A-749, Concho Coun-

ty, Texas.

b. Maximum Diversion Rate: 160.4 cfs (72,000 gpm) for
municipal use and 40 efs (17,953 gpm) for industrial use.

2. In order to obtain the permits necessary to effectuate this
Settlement Agreement, CRMWD and LCRA agree to take the following
steps:

a. Upon remand of its pending application for an appro-
priation permit, CRMWD shall amend its a'ppl:lcation to
remove therefrom its request for a permit to divert water

trom the Colorado River. Instead, LCRA shall provide



CRMWD with sufficient water not to exceed 113,000 acre-feet
of water annually appropriated by and diverted under LCRA
Permit No. 1259 (Buchanan reservoir) to accommodate the
Stacy dam and reservoir project on the Colorado River in
Coleman, Concho end Runnels Counties, Texas. In all
other respects, the permit applied for by CRMWD shall
remain the same; that is, CRMWD will seek a permit to
construct Stacy dam and reservoir and to store therein up
to 554,340 acre-feet of water, all as previously set forth in
the permit previously issued to CRMWD. LCRA will agree
and amend from time to time this agreement to authorize
additional diversion points as required to meet future

conditions.

b. Pursuant to the Rules of the Texas Water Development
Board, Texas Administrative Code $§ 303.111 - 303.120, and
based upon this Settlement Agreement, LCRA will apply for
a contractual amendment to its Permit 1259 to allow CRMWD
to divert, at a point or points at the Stacy reservolr site to
be designated by CRMWD, up to 113,000 acre-feet of water
per year for municipal purposes, except that up to 25,000
acre-feet per year, may be diverted by CRMWD for indus-
trial purposes. LCRA agrees in the future not to oppose
any application filed by CRMWD with the Texas Department

of Water Resources which has as its purpose converting not



to exceed 15,000 acre-feet per annum of the above-deseri-
bed 25,000 acre-feet of industrial use water to municipal
use for the use and benefit of the City of Abilene, Texas,
by and through the West Central Texas Municipal Water
District.

¢. CRMWD and LCRA shall jointly move the Texas Water
Commission to consolidate for hearings and decision the two
applications described above, and CRMWD and LCRA shall

each join in supporting the other's application and urge its
adoption.

Section II: Releases from Stacy Reservoir

1. In order to provide for the water needs throughout the
Colorado River basin and to protect LCRA's water rights, including
the right to store water in the Highland Lakes, to the maximum
extent possible consistent with the construction and operation of
Stacy dam, CRMWD agrees to release water from Stacy reservoir upon
the call of LCRA in accordance with the following terms.

a, Release Provision No: 1. When the surface elevation
of Stacy reservoir stands between 1530.5 and 1543 feet
above mean sea level and Buchanan and Travis reservoirs

shall have reached sixty-five percent (65%) (1,400,000



acre-feet) or less, as calculated by LCRA from its existing
official area-capacity curves for said reservoirs, LCRA shall
be entitled to call for a release of water equal to 50% of the
net volume of water impounded in Stacy subsequent to the
last LCRA spill or release whichever is the later to occur;
but the right of release under this Section IlI.1.a. shall not
require the release of- water so as to reduce the level -of
Stacy reservoir below the higher of (i) the level of storage
hecessary to meet the demonstrated demand on Stacy or (i)

1530.5 feet elevation.

b. Release Provision No. 2. In addition to LCRA's rights
under Release Provision No. 1, LCRA should be entitled to
call for a release of all water impounded in Stacy reservoir
ebove 1543 feet above mean sea level when.LCRA has com-
bined empty storage space in Buchanan reservoir below
elevation 1018 mean sea level and in Travis reservoir below
elevation 678 mean sea level, to impound the amﬁunt of
water to be released. Provided, however, that the trigger-
ing elevation of this Release Provision No. 2 (1543 feet)
should be adjusted upward when a greater level of storage
is necessary to meet the demonstrated municipal demand on

Stacy.



2.

CRMWD and LCRA agree that LCRA may exercise its right

to call for releases under Release Provisions Nos. 1 and 2 whenever

the condit

ions are met, without regard to the length of time elapsed

since the last LCRA spill or release whichever is the later to occur or

the number of times LCRA has exercised its right to call for releases

since the last LCRA spill or release whichever is the later to occur.

3.

Section II

The following definitions and rules of calculation apply to
of this Agreement. '

a. An LCRA spill occurs whenever (i) the water level of
Lake Buchanan reaches 1020 feet above mean sea level or
the water level of Lake Travis reaches 681 feet above mean
sea level (i1) LCRA has begun releasing water at that dam,
either through the hydroelectric turbines or through the
flood gates.

b. The demonstrated demand is one-third (1/3) rounded
to the nearest 1,000 of the diversions of water in acre-teet
from Stacy reservoir for CRMWD's water-supply customers
during the preceding three (3) calendar years, as stated in
the annual report sworn and filed with the Texas Depart-
ment of Water Resources or its successors 6n or before
January 31 of each year. To this end, (i) CRMWD wili

operate its system so as to take as much of its water



requirements from the J, B, Thomas reservoir (constructed
pursuant to Permit No. 1394) and the Spence reservoir
(constructed pursuant to Permit No. 2179) as is feasible
and consistent with reasonable operating requirements and
shall take not less than 20,000 acre-feet of the water re-
quired to supply its uses during each year from the J. B,
Thomas reservoir, provided that the total storage in such
reservoir is not leés than 100,000 acre-feet at anytime
during such year; and (ii) CRMWD will route through the
Stacy reservoir without detention all water required to be
released from the Spence reservolr pursuant to Permit No.

2179,

c. The level of storage necessary to meet the demonstrat-
ed demand on Stacy reservoir shall be determined by refer-
ence to the table comparing storage level to . "Adopted
lfield". for this purpose only, attached to this Settlement
Agreement as Exhibit "A". and which shall be contained in
operations manual ("Opegrations Manual®™) referred to in
Section III.3. and incorporated herein by reference.

d. Net water impounded’ being defined as the amount of
impounded water, including return flows, less inadvertent
losses such as evaporation, seepage and transpiration, but

excluding (i) diversions by pumpage from Stacy reservoir




above elevation 1,530.5 mean sea level and below elevation
1,543.0 mean sea level subsequent to the last spill or
release whichever is the later to occur and (i1) releases
from Stacy which may be required by or for the benefit of
the Parks and Wildlife Commission of the State of Texas or
any other agency of the State or Federal Government for
environmental purposes which exceed both 5,000 acre feet

per annum and 5,000 acre feet since the last LCRA spill.

3. Unless otherwise agreed by both parties, all releases under

this Section shall be made at the rate of 5,000 cubic feet per second,

Section II: General Agreements

1. LCRA and CRMWD will operate their respective reservoirs in
a coordinated manner in order to enhance the ability of both parties
to impound the maximum amount of water available for beneficial use
within their respective water-service areas. CRMWD agreés to oper-
ate Stacy dam and reservoir in a reasonable and prudent manner in
connection with CRMWD's other sources of water supply so as to
conserve water and prevent waste. CRMWD agrees that it will oper-
ate the Stacy dam and reservoir ‘project in accordanée with this
Settlement Agreement and in accordance with any perﬁmit issued to
CRMWD to build and operate the Stacy dam and reservoir project.

CRMWD agrees to use all water available to it from Stacy reservoir for




municipal, industrial and dam construction purposes only and to never
use or sell or permit to be sold any water from Stacy reservoir for
secondary recovery purposes or for filling Spence reservoir. Neither
Party hereto shall manipulate by contract or otherwise, its use,
disposition or pattern of use of water from any of its reservoirs, or
other sources of water supply, in such a manner as to adversely

effect the terms of this Agreement.

2. It is the intent of the Parties hereto to cooperate and to
coordinate their future water supply and related development activ-
ities in order to provide for the maximum conservation of state water
from all uses within the Colorado River basin and with due regard to
the environmental well-being of the basin, Parties ghall provide each
other such reports, records and documents as Parties may reasonably
request from time to time for the purpose of monitoring the circum-
stances and events relative to LCRA's release rights and for the
purpose of enforcing such rights. The required reports, records and
documents shall be delivered in accordance with the notice provisions
set forth below. In addition, both Parties shall be entitled to inspect
the records and facilities of the o.ther for the purpose of monitoring

and assuring compliance with the terms of such release provisjon.

3. CRMWD agrees, as an aid in administrating state water of
the Colorado River and the provisions of this Settlement Agreement

and any permit issued to CRMWD to construct Stacy dam and




reservoir and, prior to the date of deliberate impoundment of water in
Stacy reservoir, to prepare in cooperation with and with the approval
of LCRA, the Operations Manual describing the methods and proce-
dures to be used by CRMWD to accomplish the provisions of this
Settlement Agreement and any other special conditions which may be

contained in the Stacy permit.

Section IV: Additional Provisions

1. The effectiveness of this Agreement shall be conditioned
upon:
a. The approval of this Agreement by the Texas Water
Commission;

b. Issuance of a permit by the Texas Water Commission
which authorizes construction of Stacy dam andk reservoir
substantially in accordance with the applicable and appro-
priate provisions of this Settlement Agreement.

c. Compliance of LCRA with the requirements of Texas
Administrative Code $§§ 303.111 - 303.120 and approval by
the Texas Water Commission of a contractual amendment to
LCRA Permit No. 1259 accommodating the terms of this

Agreement.

10




2. In consideration of the right to divert granted by the terms

of this Agreement, CRMWD agrees:

8. To dismiss with prejudice its opposition to the adju-
dication of LCRA's water rights in the amounts claimed for
such rights by LCRA in the currently pending adjudication
of the Middle and Lower Colorado River segments of the

Colorado River; and

b. Not to support, directly or indirectly, any challenge to
the water permits of LCRA or to LCRA's statutory organiza-
tion or authority by any action to be taken before any
administrative agency of the State of Texas or by or before
the Legislature of the State of Texas; provided CRMWD's
obligation under Section IV 2.b. is conditioned upon the
obligation of LCRA not to introduce, directly or indirectly,
any legislation relating to the organization or authority of
CRMWD without the consent of CRMWD,

3. This Settlement Agreemex.xt shall be null and void if CRMWD
has not completed construction of the Stacy dam and reservoir project
within ten (10) years after the date of this Settlement Agreement;
provided, however, if construction of the Stacy dam ﬁnd reservoir
project is required to be delayed by order of a court of competent

jurisdiction or any governmental agency having jurisdiction over

11




CRMWD the period of such delay shall be added to the time within
which CRMWD is required to complete construction of the project

hereunder,.

4.  All notices and other documents required or permitted to be
given pursuant to this Agreement shall be made by delivery to the
party to whom sent at the following addresses:

For Lower Colorado River Authority, to
3700 Lake Austin Boulevard
Austin, Texas 78703

For Colorado River Municipal Water District, to
400 East 24th Street
Big Spring, Texas 79720

19




IN WITNESS WHEREOF, the parties, acting under authority of

their respective governing bodies, have caused this Settlement Agree-

ment to be duly executed in several counterparts, each of which shall

constitute an original, all as of the day and year below written,

which is the date of this Settlement Agreement.

LOWER COLORADO RIVER AUTHORITY

COLORADO RIVER MUNICIPAL WATER

DISTRICT .
~ '
PATE: T/~ onu 20,140 /
! / / ’/ /4
: e A o i
l’/ ‘

~~

NS
ATTEST: L .
1
. M

SECEFTAI CTORS

. N



EXHIBIT "A"
STACY RESERVOIR

ADOPTED
MSL STORAGE IN: YIELD IN
ELEVATION ACRE-FEET ACRE-FEET
1551.50 554,340 90,700
1548.50 498,728 87,000
1548.00 489,772 85,000
1545.50 446,903 80,000
1545.00 438,584 75,000
1543.00 406,579 67,000
1542.00 391,198 61,000
1539.00 347,446 59,000
1536.00 307,188 55,000
1533.00 270,326 54,000

1530.50 242,186 53,000
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APPENDIX D

Colorado River Main Stem
Hater Discharge Recorde and
Water Quality Records
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LOCATION, --Lat 31°13'04°, lomy 98°33°81°, Sen Saba-L Cavaty 1ine, Wydrelogic Uit 12006201
mm::.:s:‘u‘ e of riopt on U.S. Highwty 190, 5.7 a1 deunstress from Sen Sabe River, §.7 oh sast of San
. & e de

DRAINAGE AREA.--31.217 ai?, spproximately. of which 11,098 »i? probably i3 noncontributing.
WATER-D1SCHARGE RECORDS

PEATO0 OF RECOMD. --October 1815 to October 1922 (published &3 “near Chadwich®), October 1923 to August I’%.uum
a8 ‘neer Tow®). Septamber 1930 to currest year. Moathly discharge only for 3ome periogs, published in 11L.

REVISEO RECORDS.--WSP 4S8: 1916. WSP 958: 1900(N), 1936(N). MR TX-81-3: Orainage aree, USP 18i2: 1916- .
1936, wSP 1732: 1925-26(N). ), 193600 nae faal

Mﬁ!.--uur-st:,e recorder. Datum of ?m ts 1,006.22 ft sbove Mational Geodetic Vertical Datum of 1929. Ses WSP
1922 for brief nistory of changes prior to May 23, 1940, .

REWAKS . --Nio estimsted dail dluurri. Records good, Thers are Baay diversions sbove station for treigation, memict-

pal use, and for oil field cparation. Flow i3 affacted by four resérvoirs upstress from winchell snd one reservoir

1 the Sen Saba River and Pecan Bayou basing: Combined capacity, 1,973,000 acre-ft. Fflow i3 affected ot times
gischarge from the £100d-getent lon pools of 187 floooueter-retarding structures with & combined capacity of 205,
acre-ft, Thesa structures coatrol Tunoff Trom 944 sit, Gage-height telemeter st statien.

AVERAGE DISOWAGE,--50 yesrs (water ytars 1917-19, 1921-22, 1924-68) prior Lo completiom of Robert Lee 1,340 ft'/s

(970,100 acre-tt/yr): 0 yeers (vater yeors 198a-88) partially rlpum. 49 fL'/s (470,200 ascre-ft/yr). d

EXTREMES FOR PERIOD OF RECORD . --Maxinus dischirge, 224.000 ft°/s July 23, 1938 neight. §3.2 ft, present site
ga‘u on Tloodmarks at site then is pse; m'na Aug. 22-31, usl{ Asg. 3-13‘.’:‘3: .:l‘r 20 to Aug. B, My ll-h.

EXTRENES OUTSIOE PERLOD OF RECORD. - -Maximum stage during period JA78 to July 22, 1938, 58.4 ft Sept. IS, 1900 (dis-
chargs, 104,000 ft?/s, presest $1ts), from flcodmeres at former site.

TREMES FOR CURRENT YEAR.--Waximm discharge. 11,000 FL*/3 Jume I st 2030 hours neight, 12.10 ft): ninteum daily,
37 /s Jume IS. e d (powe Moot ) ’

DISCHARGE, CUBIC FEET PER SECOMD, MATER YEAR SCTORER 1987 TO STPTDWMRER 1908
NEAR WALULCS
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COLUINARS RIVER N STEN "
: [ 1, ] uf-. SEAR AR TX.-Cont tamtet
. (et tendl strom-guality actownting nitwert)
WATTA-QUALITY RECIROS
PERIOD OF RECORD. --Chemics! lnlm Awqust 1941, September 1947 to current r. Chemicsl and bischmmice) m!
Jlnury 1988 to current Pesticige analyses: Jansery 1988 to April :ﬂ?. Sodiamnt analyses: Moy 194 M
1962, October 1977 u current yoar.

PERIOD OF DAILY RECORD.-.-
SPECIFIC CM!CTMC[' September 1947 Lo current year.

WATER TEMPE wber 1947 l.o cvrmt yair.
Bt R ol ol 950 to September 1962.

REMARKS . - -Mgan Bonthly sng MI concontrations and Touds Tor selectes chemich! constituents have been eqotu wsi

T R

the daily (or continuous) records of specific conductance dnd regrassicn relationships between each chemical comstit-
want and Tﬂﬂc conﬁut ance. ression equations developed for this station may obtained from the Gevlogtcal
Survey District office upon request.

EXTREMES FOR PEATOD OF DAILY RECORD.--
srgall’lc.w.‘ﬂf[i.:nh- daily, 8,120 sicrosiemens Aug. 16, 1908, minimum gaily, 150 microsiemems Sept. 14,
WATER TENPERATURE: " Manimum daily, 37.0°C Aug. 3, 1956; aintmum gatly, 0.0°C Jon. 29, 1940, Jan. 30, 1951,

EXTREMES FOR CURRENT YEAR. --
SPECIFIC COMOUCTANCE: Maxiaum dail I 120 microsiemens . 16; ninimm datly, 3% .lcmi.us June 2.
MATER TENPERATURE: Maximum daily, 0 € Juty 19, Aug. 8, l’. sinioum datly, 5.0°C Jem. 7, 9.

.;
: WATER QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
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APPENDIX E

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




CRLARASD RIVER BASle [ 2]
08100000 SAM SABA RIVER AT SAR SABA, TX
5 LOCATION. --Lat 31°12°47°, lomg 98°43°00", San Sabe Cowaty, Topic Wit 12000108, on right bank 8¢ downiirsas 3ide
. of bridge on State Wighway 16, 1.2 B sorth of San . 1.7 o wpstream from Mill , 4.0 8! downsiress from
Ching Creek, ond 16.8 o! wpstream from sowth.
DRAIMAGE AREA.--3,048 ni?, of which 6.6 mi* probably 15 soncontribuling.

MRIOC OF RECORD. . .Decemper 1904 to December 1906 (gage meights oniy), Seplemter 1915 Lo current r. Peblished as
‘mear San Saba® December 1904 1o Decomber 1906 snd Septenber I’lg to August 1930, res

REVISED RECORDS . --WSP 458: 1915-16. WSP 1262: WOR TX-81-3: DOrsinage sres. WSP 1512: 1918-19(M), 1922, 1931(m),
1935 WSP 1922: 1917,

o GAGE . - -Mater-stage recorder. Datum of rge 1s 1,162.16 ft sbove Rationa) Geodetic Vertical Datus of 1929. See WSP
1922 for brief Mistory of changes prior o .hiy 8, 195). Since Oct. 1, 1956, supplementary water-stage recorder
2,780 ft to right of sain channel gage used for f‘onlﬂm.

REMARXS . --No estimated daily discharges. Records good. Wany diversions above station for irrigation amo municipal use
affect low Flow. Flow partly affected by Brady (reek Reservoir (see station 0B144900), capscity 90,30 acre-fi.
e Severa) ocbservations of waler temperature were mace during the year.

AVIRAGE DISCHARGE.--73 years, 224 ft’/s (162,300 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD. --Maximum discha 203,000 fL7/s July 23, 1938 (gage height, 39.3 ft. present site and
gatum), from rating curve extended above 41 ft'/s om basis of slope-ares measursmint of peak he-; o flow at

‘ times in 1918, 1930, 1954-36, 196364, and 1984

" Maximum stage since at least 1099, that of Juiy 23, 1908,

EXTREMES OUTSIDE PERIOC OF RECORD.--Flood of June &, 1899, reached a stage of 36.7 ft, pressmt site and datum, from
fnformation by loca) residents.

EXTREMES FOR CURRENT YEAR.--Pesk discharges grester then basa discharge of 3,000 fi'/s snd saximm ()

Date Time Discna Gage height Date Time [ 1] height
m'/:r (rt) mm'/:r ...:ﬂ) »
iy 14 04X 445 “.»
— Nintaum daily discharge, 17 FL2/3 Awg. 17-19, 230, M4,
DISCHARGE, CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
NEAN VALUES
—_ DAY ocT nov DEC t FEB e » (Y] SN an 1 3 ser
1 186 101 ”" 98 » % . ] - s " 2 19
2 13 101 [ 100 ” 1w " T 100 ] » 1"
3 17 » o 102 » 1 n “ 1 - ¥ g
1 109 % o 104 9 180 “ H 27 " »
—_— s 108 100 » 102 » 9 6l ® 1ns Pt M n
s 105 9% 101 103 % ” W ) 3 a Y 19
7 o8 ] 100 105 105 % % 41 2] » " 18
] 93 % ] 106 100 » 6l 0 ® 34 n 19
] 9 125 o4 103 107 2 57 » 5 » n 0
- 10 0 220 3 100 106 2 B 5 1] n 2
n ” 125 9 101 106 i 8 S " 0 n n
12 87 97 ™ 104 102 % %0 n 2 102 n "
13 86 ] » 101 60 57 n 4 m n 18
14 87 86 5 100 102 0 % n » » n 0
15 87 87 95 102 &0 % 101 » m n n
16 » 109 ” 103 100 ® ()] ”® » 108 ) n
17 " 109 1 101 " » 56 ® » 13 17 n
] 87 % 9 100 105 ® ] 58 » 104 17 F7
1 9% 5 116 101 114 7 51 6 » 1] 17 2
x 100 9 19 [ m n o n » ® 19 n
- 4] 114 92 128 93 100 i 55 n n 82 19 5
2 112 7 120 %1 % o] 8 b3 e % 19 »
n 101 90 W 2 9 73 $1 n a 3 17 &5
M 101 3 1 " 2 7 0 “ 2 - o] @ -
» 107 1 ine 9 7] » R Q F) Q ] »
- % 107 ”n m ” % " » o n » » »
o 104 97 108 20 9 « 3 0 kY n » 2
n 105 103 104 [31 92 $1 - s5 » M b4 2
] 103 % 100 ™ 9 » » 51 » g » 0
% 104 *® 100 % - ] 1 » ° 18 o
n 100 — wi » — s - 51 oo - % ——
| TOTAL 3186 3033 37 305 &2 M3 Y 1M1 W19 e 32 LG ]
NEAN 103 101 103 8.6 97 265 .4 8.0 s W NI N0
" 18 20 1% 168 114 06 n 101 n7 » []] 51
un 2% %6 $3 90 » 40 o n 20 B 17 13
AC-FT 6320 6020 6320 SO60 5680 4710 M2 360 10 5150 180 1550
— CAL VR 1987 TYOVAL 67671 MEAN 105  MAX 2420 NIN 41 AC-FT 134200
WTR VR 1988 TOTAL 27245 WEAN J4.4 MAX 393 WIN 17 AC-FT 54040



APPENDIX F

Central Texas Council of Governments
Memorandum



A YOLUNTARY ASSOCIATION OF LOCAL GOVERNMENTS

CENTRAL TEXAS COUNCIL OF GOVERNMENTS

BELL COUNTY COURTHCUSE EAST
PHONE 817/939-1801
P. 0. BOX 729
BELTON, TEXAS 763513

MEMORANDUM
SUBJECT: Texas Water Development Board Populatign and Water
Requirements Projections
TO: . Ceantral Texas Regional Governments
FROM: A. C. Johnson, Executive Director
DATE: May 10, 1989

The TWDB, in preparing to update the Texas Water Plan, has
developed population and water use projections by decade,

for 1990 - 2040. They requested that CTCOG act as a

regional point of contact to obtain comments from our regional
governments.

We anclose, for each county, a full set of data for the
county, including data for the major cities in the county.
For each c¢ity (and Fort Hood) we enclose data for that
entity, and overall county projections. Please review
the population and water use projections. Upon receipt of
all comments we will consolidate them and forward them
to TWDB. If possible, have your comments to us by 22 May.

If you have any gquestion, please call Jerry Bunker, 939-180l.
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