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EXECUTIVE SUMMARY

In April 1989, the cities of Bryan and College Station contracted with the firm of
Espey, Huston and Associates, Inc. (EH&A) to conduct a regional water supply planning study
for a 5-county area composed of Brazos, Grimes, Leon, Madison, and Robertson Counties.
EH&A was joined in this effort by R.W. Harden and Associates, Inc. (RWH&A), consulting
hydrologists and geologists. Funding for this study has come from the cities of Bryan and College
Station, Texas A&M University, and matching funds from the Texas Water Development Board
(TWDB). Although this study evaluates the water demands of the 5-county study area, the central
focus of master planning for a regional system has been confined to Brazos County, as set forth

by the terms of the TWDB matching planning grant.

Brazos County, with an area of 589 square miles, is the most populous of the 5-
county region, where approximately 69% (124,389) of the total regional population resides.
Similarly, Brazos County has claimed an equally high proportion (71%) of the municipal water
demand within the 5-county study area. The cities of Bryan and College Station (including Texas
A&M University) are the most significant municipal communities in Brazos County, generating

in 1985 over 93% of the total county-wide municipal water demand.

Since 1970, each of the five counties that comprise the study area has increased in
population. Brazos County has led this population growth, more than doubling its population
since 1970. With regard to the future population of Brazos County, population growth is
expected to continue throughout the study period (1990 - 2020). This forecasted population
growth is expected to be fueled in part by increased employment in the high technology and
research and development sectors of the local economy that are typically associated with the Texas
A&M University system. The industrial manufacturing sectors are also expected to stimulate

some growth in the Bryan-College Station area economy.

Historical and projected municipal and manufacturing water demands of the 5-county

study area have been evaluated for the period of 1980 - 2020. Water demand projections for the
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primary study area have been developed from both the Texas Water Development Board and self-
reported data provided by Bryan, College Station, and Texas A&M University. Following close
coordination and a thorough review of all data, these entities selected a final set of water demand
projections from which the regional master plan was developed. These final demand projections

were also modelled under a water conservation scenario.

Conducted concurrently with the selection of final water demand projections was an
evaluation of the projected water supply deficit for the primary study area. A water supply
deficit would be encountered at the point when water demands exceed the capacity of existing
facilities. The determination of a supply deficit was based in large part on a conservative estimate
of the production capacity of existing ground-water wells that draw from the Simsboro aquifer.
This production estimate did not include the capacity of facilities that draw from sources other
than the Simsboro aquifer, nor from facilities that would be expected to be phased out of long-

term use.

With a base production capacity combined for Bryan, College Station, and Texas
A&M University, it was determined that a supply deficit would likely occur within the next decade
if no expansions or improvements were made. The combined production capacity for these three
entities was conservatively estimated at 30.24 mgd. Table ES-1 provides a summary of the water
supply deficits under average day conditions, both with and without the implementation of

conservation measures.

In recognition that water demands will exceed the capacity of existing facilities within
the next decade, the study team evaluated four alternative sources of water supply. These
alternative supplies included both ground-water and surface water sources. Based on an
evaluation by RWH&A, the Simsboro aquifer presented the best available ground-water source

in terms of both water quality and quantity.
Following a thorough evaluation of fifteen existing and proposed surface water

supplies, three surface water alternatives were selected: (1) Lake Somerville, (2) the Brazos

River, and (3) the proposed Millican Lake. The selection of the three surface water alternatives

11753/890674 Xv



was based on a preliminary screening according to several key criteria: sufficient yield, conveyance
costs, designated use, and suggestions and recommendations from either the Brazos River
Authority or the Trinity River Authority.

Based on the concept of supplementing the capacity of existing facilities through the
development of regional facilities, each of the four supply alternatives was comparatively
evaluated. Each supply alternative was carried from preliminary engineering design through the
estimation of construction costs and annual operations and maintenance costs under both with and

without conservation scenarios.

The sizing of facilities and phasing of construction was based on a regional system
that would act as wholesale supplier to participating entities in Brazos County. This proposed
regional system would supplement the capacities of existing Bryan, College Station, and Texas
A&M University facilities. It has been assumed that some flexibility would be inherent in the
phasing of construction. Therefore, the initial construction phase has been set to correspond to
the milestone year of 2000. A second phase of construction has been assumed to occur in 2010.
This second phase would provide sufficient capacity to meet the water demands of the primary
study area through 2020.

Based on a comparison of the four water supply alternatives, the study team has
recommended the use of ground-water for supply of Brazos County. The ground-water supply
alternative is the least-cost alternative in terms of both construction costs and annual operations
and maintenance costs. Table ES-2 provides a summary of the facilities and the related
construction costs for this alternative under with and without conservation scenarios. These
significantly lower construction and operations and maintenance costs likewise translate into the

lowest unit costs for treated water.

Although the unit cost of treated water that would be provided by a regional water
system would be expected to vary over time, the initial cost per 1000 gallons has been estimated
at $2.39 under the without conservation scenario for the year 2000. Assuming the implementation

of conservation measures, this unit cost has been estimated at $3.57 per 1000 gallons in 2000.
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Although the unit cost (per 1,000 gals.) with conservation is greater than the unit cost without
conservation, there is a reduction in water demand and a corresponding reduction in the
construction cost with conservation. For the ground water supply, the year 2000 average day
water demands would be reduced by 2.7 mgd using conservation. The reduction in water demand
will have a corresponding reduction in construction costs of approximately 20% if conservation
measures are implemented. Conservation, therefore, provides significant cost savings to users of

a regional water supply system.
This report also evaluates the institutional structures available to potentially create,
construct, operate, and manage a regional water supply system in Brazos County. The

institutional structures that have been examined in this report are:

. Regional System Operated by 2 Major City or Cities;

Regional System Operated by the Brazos River Authority;

Newly-created Water District;

Newly-created Regional Water Authority.

Each of these structures has certain advantages and disadvantages with respect to such
considerations as administration, legal powers, and assurance of accountability to participants in
the regional system. The study team has recommended that the regional participants closely
examine these options prior to selecting a final institutional arrangement for a regional water

system.

The study team has also provided an overview of the options available to finance a
regional water supply system. Generally, these include conventional long-term methods such as
the issuance of general obligation bonds and/or revenue bonds, as well as use of the funds
provided through the Water Development Fund.

11753/890674 xvii



Finally, based on the recommendation to continue the use of ground-water, the study
team has provided some general guidelines for implementation of the recommended plan. These
guidelines also emphasize the need to confirm participation in a regional system, as well as to
tailor the sizing and phasing of facilities to optimize the relationship between capital expenditures
and the participants’ ability to pay.
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TABLE ES-1

PROJECTED GROUND-WATER DEFICIT FROM EXISTING FACILITIES
AVERAGE DAY WATER DEMANDS
BRAZOS COUNTY

Item 1990 2000 2010 2020

Averape Day Demands

Municipal® 24.918 35305 42329 48.437
Manufacturing® _0.331 _0.449 0.572 _0.712
Total Water Demand 25.249 35.754 42.901 49.149
GW Production® 30.240 30.240 30.240 30.240

Surplus/(Deficit) 5.0 (5.5) (12.7) (18.9)

Average Day Demands with Conservation

Municipal® 24.295 32.657 37.038 41.171
Manufacturing® 0323 0415 _0.501 _0.605
Total Water Demand 24.618 33.072 37.538 41.776
GW Production® 30.240 30.240 30.240 30.240
Surplus/(Deficit) 5.62 (2.83) (7.30) (11.54)

Note: All units in millions of gallons per day.

From Table 3-6.

Estimated reliable ground-water production based on Simsboro aquifer pumpage from Bryan,
College Station, and TAMU wellfields.

¢ From Table 3-8.
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TABLE ES-2

RECOMMENDED ALTERNATIVE
SIMSBORO GROUND-WATER

Description Phase:! Ic 11 Iic
Unit Quantity Cont Quantity Cost Quantity Cost Quantity Cost

Well Field - Pumps, Motor, Well Wells 16 $7,200,000 13 $5,850,000 4 $1,800,000 3 $1,350,000
Electrical and Instrumentation Per Well 16 336,000 13 273,000 84,000 3 63,000
Lands and Rights-of-Way Acres 8 80,000 6.5 65,000 2 20,000 1.5 15,000
Well Field Transmission Main Cmax (mgd) 48.38 2,400,000 39.31 1,700,000 12.10 315,000 09.07 200,000
Lands and Rights-of-Way Acres @50 R.O.W. 37 185,000 30 150,000 8 40,000 7 35,000
Cooling Towers and Chlorination Qmax (mgd) 4639 693,000 3682 813,000 12.55 284,000 8.7% 224,000
Clearwell Gallons 2.3 million 1,288,000 1.5 million 840,000 800,000 448,000 600,000 336,000
Booster Pump Station Qmax (mgd) 46.39 1,727,200 36.82 1,403,400 12.55 268,800 875 187,400
Lands and Rights-of-Way Acres : 10 £0,000 10 50,000 - - - -
Treated Water Transmission Main Qmax (mgd) 46.39 6,400,000 36.82 5,528,000 - - - -
Lands and Rights-of-Way Acres 2 20,000 2 20,000 - —_ _ _
SUBTOTAL $20,679,200 $16,692,400 $3,259,800 $2,410,400
Contingency and Engineering 4,135,800 3.338,500 652,000 482,100
TOTAL CONSTRUCTION COST $24,815,000 $20,030,900 $3,911,800 $2,892,500
1 Construction Phases

Year Without Consetvation Plan With Conservation Plan

2000 I Ic

2010 n Ic
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1.0 INTRODUCTION
11 STUDY BACKGROUND

In April 1989, the cities of Bryan and College Station contracted with the firm of
Espey, Huston & Associates, Inc. (EH&A) to conduct a regional water supply planning study for
a S-county area composed of Brazos, Grimes, Leon, Madison, and Robertson counties. EH&A
was joined in this undertaking by the firm of R.W. Harden & Associates, Inc., consulting
hydrologists and geologists. The cities of Bryan and College Station and Texas A&M University
have jointly funded the plan with financial assistance provided by the Texas Water Development
Board (TWDB) in the form of a matching planning grant. As defined by the terms of the
planning grant, the central focus of this regional water supply plan has been on the primary study
area of Brazos County. A secondary study area composed of the remaining four counties has also

been evaluated with respect to a regional water system.

Underlying this regional planning effort has been close coordination with local officials
and representatives of the cities of Bryan and College Station, Texas A & M University, the
Brazos Valley Development Council, and the five counties that compose the study area. In
addition, this coordination has extended to the many representatives of the town governments,
as well as the many owners and operators of private and cooperative water supply systems
throughout the S-county area. Finally, EH&A has coordinated closely with representatives of the
TWDB, drawing extensively from the State’s large collection of population and water demand
data. EH&A wishes to recognize the cbntributions of the many individuals that have made this

report possible.
12 REGIONAL PLANNING AREA DESCRIPTION

The Brazos Valley Water Supply Planning Study encompasses a 5-county region of
approximately 3,803 square miles. The study area is composed of Brazos, Grimes, Leon, Madison
and Robertson counties as shown in Figure 1-1. Recent estimates (State Data Center, 1989) put
the total population of the S-county area at approximately 180,707 inhabitants, over 60% of whom
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are residents of the twin cities of Bryan and College Station in Brazos County. For the purposes
of regional planning, Brazos County has been defined as the primary study area due to the
magnitude and concentration of both its population and municipal water demand. The remaining
four counties have been defined as the secondary study area because of their generally rural
character. Figure 1-2 provides a schematic representation of the regional planning area with

divisions among the primary and secondary study areas.

121 Primary Study Area

Brazos County, with an area of 589 square miles, is defined as a Metropolitan
Statistical Area (MSA) by the U.S. Bureau of the Census. As a whole, the county is the most
populous of the 5-county region, where approximately 69% (124,389 inhabitants) of the current
total regional population resides. Similarly, Brazos County has historically claimed an equally high
share of the total municipal water demand for the study area. In 1985, municipal water demand

for Brazos County was 71% of the total municipal water demand for the 5-county area.

The cities of Bryan and College Station (including Texas A&M University) are the
two most significant municipal communities in the county, generating in 1985 over 93% of the

total county-wide municipal water demand.

1.2.2 Secondary Study Area

The secondary study area is composed of Grimes, Leon, Madison and Robertson
Counties. The total combined area of these counties is approximately 3,214 square miles, with
a total estimated population of 56,318 inhabitants. These counties can generally be characterized

as rural, with only moderate concentrations of county inhabitants located in small communities.
The City of Navasota (Grimes County) is the largest community within the secondary

study area with an estimated population of 6,773. The City of Hearne (Roberison County) is

the second largest community within this area, with an estimated population of 5,813.
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13 SCOPE OF WORK

Historically, Bryan, College Station, and Texas A & M University have been the
largest consumers of municipal water in Brazos County, collectively accounting for over 93% of
the total county municipal water usage in 1985. In contrast to the smaller communities located
throughout the secondary study area, the urban area of Brazos County is characterized by large
municipal demand within a geographically central location. Therefore, this regional water supply

plan focuses primarily on the long-range water needs of Brazos County.

Section 2.0 of this report begins with a definition and description of the 5-county
study area. This description includes a review of the historical and current trends in population

and economic growth for the primary and secondary study areas.

Section 3.0 provides an overview of the methodology and the data sources used to
evaluate and develop population and water demand projections for the primary and secondary
study area. Key elements of the water demand equation were reviewed in detail: population, per
capita usage, peaking factors, and demand reductions through conservation. Finally, an inventory
and description of existing water supply, treatment, and storage facilities was developed for the

primary study area of Brazos County.

Section 4.0 describes the purposes and potential benefits of the implementation of
conservation and drought contingency programs. This section includes a thorough description of
the elements of the programs and also a draft water conservation plan and drought contingency

plan.

Section 5.0 provides a thorough evaluation of ground-water resources in the study
area, including an inventory of aquifers, water quality, and recharge characteristics. This section
also evaluates the availability of existing ground-water resources to meet the future demands of

the primary study area.
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Section 6.0 examines the potential for the use of surface water to supplement existing
ground-water supplies. An inventory of existing and proposed surface water resources has been
developed and evaluated according to criteria related to available yield, conveyance costs,

designated use, and recommendations by managing water authorities.

Section 7.0 deécriba four regional water supply alternatives that have been &eveloped
to meet the future water demands of Brazos County. The first alternative is developed on the
assumption that future water needs will be met through the expansion of ground-water facilities.
The remaining three alternatives assume future demands will be supplemented through the
development of surface water sources.” This section includes a detailed description of regional

facilities, as well as associated costs.

Section 8.0 provides a comparison of the four regional water supply alternatives. This
section includes an estimate and comparison of the unit costs for providing wholesale treated

water via a regional water supply system. This section concludes with a recommended source.

Section 9.0 describes the institutional and financial arrangements that are potentially

available to construct and operate a regional water supply system.
Section 10.0 provides guidance and recommendations for implementation of a regional
water system using the preferred source of water. This section includes a discussion of the

construction phases and scheduling of capital improvements.

Section 11.0 includes the overall conclusions pertaining to the development of future

water resources for Brazos County.
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20 REGIONAL SETTING

The S-county area defined for this study encompasses approximately 3,803 square
miles. The majority of the study area is located within the watershed of the Brazos River, with
the remainder located within the watershed of the Trinity River. Recent estimates (TDC, 1988)
for the S-county area reveal a population of approximately 180,707 inhabitants. The majority of
these inhabitants are located in Brazos County, most of whom reside in the twin cities of Bryan
and College Station.

2.1 PHYSICAL

The 5-county area is situated within the vegetative communities of the Blackland
Prairie and the Post Oak Savannah associations. The topography of these associations is gently
rolling to hilly, with elevations in the study area ranging from approximately 150 to 500 feet above
sea level. Land use is variable, ranging from the urbanized areas of Brazos County to the
agricultural uvses that predominate in the secondary study area. Agricultural uses consist of

cultivated lands and native and improved pastures for the grazing of livestock.

The Post Oak Savannah is largely composed of native and improved pastures
interspersed by some farmland. The overstory generally consists of post oak and blackjack oak,
with an abundant understory of native and introduced species of grass.

The Blackland Prairies consist of generally fertile soils that have historically led to
widespread cultivation. The native vegetation is characteristic of true prairies, with blackjack oak
and post oak common to areas with medium to light-textured soils.

22 INSTITUTIONAL

The overall study area consists of Brazos, Grimes, Madison, Leon and Robertson
Counties. Political subdivisions within these counties generally are divided into county and city

governments, school districts, special districts, and regional water authorities that serve the public.
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In most cases, some overlap of boundaries exists among each of these levels of government,

although the enabled powers of each may differ.

In general, the provision of municipal water service is accomplished either through
public, quasi-public or private means. Appendix A contains a list of public and private entities
that provide water service within the 5-county study area. Included in this list are some local
county and city governments that have local decision-making authority, although they do not

provide water service.

23 ECONOMICS
231 State of Texas

In spite of numerous contingencies (the recovery of the real estate and financial
sector, the price of oil, the success or failure of numerous local, regional, and state initiatives and-
programs, etc.), there are some long-range patterns in demographics and industrial performance

within the state which permit long-term economic forecasting.
Some basic forecasts for future business activity within the state include the following:

. Nominal gross state product will advance at an annual compounded rate of
7.2%. When adjustments are made for anticipated inflation, real output would
be expected to expand by 2.7% per year. This pace would slightly exceed
projected growth for the nation through 2010 (Texas Economic Publishers, Inc.,
1989).

. Personal income will increase by 7.1% per year on a compounded basis, with

real gains of 2.5% forecasted.

. Aggregate employment will grow at an annual rate of 1.5%, while population

will increase at an annual compounded rate of 1.3%.
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among universities in the Southwest and is among the top 20 nationally. Growth potential is
substantially enhanced by the 440-acre Texas A & M University Research Park. The park will
serve to establish a close relationship between the research capabilities of TAMU and selected

industrial and commercial entities engaged in compatible research.

Three additional industrial parks in the Bryan-College Station area offer facilities for
light to heavy industry, for research and development, and for high technology industrial growth.

Employment in Brazos County is concentrated in state and local government (42%),
trades (23%), services (16%) and manufacturing (7%). Each of these sectors will benefit from
continued development of the research and development and industrial parks mentioned above.
In conclusion, employment growth should continue at current rates over the short-term, and

continue to exceed state levels over the planning period.

Secondary Study Area

The 4-county secondary study area is primarily rural, with no communities larger
than 7,000 inhabitants. The covered labor force of these counties is generally employed within
the local and state government, trade, services and durable goods manufacturing sectors. To a
lesser extent, the construction and the transportation and public utilities sectors contribute to the
local economy in terms of both covered employment and earnings. The farming sector has
historically made significant contributions to earnings, particularly in Leon and Madison counties,

although these contributions are not usually revealed in covered employment statistics.
Lignite mining and energy development projects are both ongoing and planned for

the 4-county area and will influence growth to an undetermined extent on both the local area

and a larger region.
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Some basic forecasts for future business activity within the state include the following;

. Nominal gross state product will advance at an annual compounded rate of
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be expected to expand by 2.7% per year. This pace would slightly exceed
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. The services sector will continue to be the leading source of employment

expansion, followed by manufacturing.

In general, forecasts reveal an economically healthy and viable future, as the state’s
economy continues to diversify. Diversification has strengthened the state’s national economic
interdependencies, decreasing the sensitivity of Texas’ economy to local and state business

fluctuations.

23.2 Planning Area

The following summary will discuss recent trends in population and employment
growth, proposed major projects, and local economic development initiatives within the primary

and secondary study areas.

Primary Study Area

Recent trends in employment and population growth, coupled with the economic
growth potential of the Bryan-College Station area, provide the basis for an optimistic economic
forecast for the primary study area. From 1985 to 1989, the civilian labor force has increased in
Brazos County by 7.00%, compared to 1.94% for the state (TEC, 1985-89). From August 1988
to August 1989, the Bryan-College Station Metropolitan Statistical Area (MSA) saw a 2.4%
increase in employment, adding an estimated 1,200 jobs during the period. Recent unemployment

rates are consistently lower than other metropolitan counties.
Similarly, population grew by 2.8% annually from 1985 to 1987, compared to 1.3%
annually for the state. Projections by both the TWDB and the TDC call for continued growth,

at rates substantially greater than those projected for the state.

Texas A&M University (TAMU) provides the basic foundation for employment and
population growth in the Bryan-College Station area. TAMU ranks first in research funding
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among universities in the Southwest and is among the top 20 nationally. Growth potential is
substantially enhanced by the 440-acre Texas A & M University Research Park. The park will
serve to establish a close relationship between the research capabilities of TAMU and selected

industrial and commercial entities engaged in compatible research.

Three additional industrial parks in the Bryan-College Station area offer facilities for
light to heavy industry, for research and development, and for high technology industrial growth.

Employment in Brazos County is concentrated in state and local government (42%),
trades (23%), services (16%) and manufacturing (7%). Each of these sectors will benefit from
continued development of the research and development and industrial parks mentioned above.
In conclusion, employment growth should continue at current rates over the short-term, and

continue to exceed state levels over the planning period.

Secondary Study Area

The 4-county secondary study area is primarily rural, with no communities larger
than 7,000 inhabitants. The covered labor force of these counties is generally employed within
_the local and state government, trade, services and durable goods manufacturing sectors. To a
lesser extent, the construction and the transportation and public utilities sectors contribute to the
local economy in terms of both covered employment and earnings. The farming sector has
historically made significant contributions to earnings, particularly in Leon and Madison counties,

although these contributions are not usually revealed in covered employment statistics.
Lignite mining and energy development projects are both ongoing and planned for

the 4-county area and will influence growth to an undetermined extent on both the local area

and a larger region.
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24 HISTORICAL POPULATION

241 Primary Study Area

In the last two decades, Brazos County has experienced steady population growth,
increasing almost 35% from a 1980 population of 93,588 to an estimated 1988 population of
124,389 (TDC, 1989). The twin cities of Bryan and College Station have captured the majority
of the county’s population growth, increasing by approximately 31% and 43%, r&specthely, during
the same 80-88 period. The 1988 estimated populations of Bryan and College Station are 58,120
and 53,301, respectively, for a combined total population of 111,421. Tables 2-1 and 2-2 provide

a summary of historical population trends by county and city for the primary study area.

242 Secondary Study Area

The 4-county secondary study area has experienced slight to moderate population
growth during the last two decades. Since 1980, the collective population of these four counties
has increased 17% from 48,476 to an estimated 1988 population of 56,318, resulting in an overall
net increase of 7,842 inhabitants. Refer to Table 2-1 for a summary of historical population
trend by county. Table 2-2 provides a summary of population for major towns within the

secondary study area.
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TABLE 2-1

HISTORICAL POPULATION TRENDS BY COUNTY

1960 1970 1980 1988
Primary Study Area

Brazos Co. 44 895 57,978 93,588 124,389

Secondary Study Area
Grimes Co. 12,709 11,855 13,580 17,330
Leon Co. 9,951 8,738 9,594 12,210
Madison Co. 6,749 7,693 10,649 11,676
Robertson Co. 16,157 14.389 14,653 15.102
SUBTOTAL 45,566 42,675 48,476 56,318
5-County Study Area 90,461 100,653 142,064 180,707
State of Texas 9,580,000 11,198,655 14,229,191 16,840,881

ANNUALIZED COMPOUNDED GROWTH

60-70 70-80 80-88
Primary Study Area

Brazos Co. 2.59% 4.90% 3.62%

Secondary Study Area
Grimes Co. -0.69% 1.37% 3.09%
Leon Co. . -1.29% 0.94% 3.06%
Madison Co. 132% 330% 1.16%
Robertson Co. -1.15% 0.18% 0.38%
SUBTOTAL -0.65% 1.28% 1.89%
Total Study Area 1.07% 3.51% 3.05%
State of Texas 1.57% 2.42% 2.13%

SOURCE: 1960-80, U.S. Bureau of the Census, 1972 and 1982.
1988, Texas State Data Center, 1989.
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TABLE 2-2

HISTORICAL POPULATION TRENDS BY CITY

Numerical Percent
Place 1980 1988 Change Change
PRIMARY STUDY AREA
Bryan 44,337 58,120 13,783 31.09%
College Station 37272 53,301 16029 43.01%
SUBTOTAL 83,589 113,400 29,820 35.67%
SECONDARY STUDY AREA
Bremond 1,025 995 (30) -2.93%
Buffalo 1,507 2,052 545 36.16%
Calvert 1,732 1,723 9) 0.52%
Centerville 799 915 116 14.52%
Franklin 1,349 1,456 107 7.93%
Heamne 5,418 5,813 395 7.29%
Madisonville 3,660 4,174 514 14.04%
Marquez 231 288 57 24.68%
Navasota 5971 6,773 802 13.43%
Normangee 636 796 160 25.16%
Oakwood 606 . 145 139 22.94%
SUBTOTAL 22,934 25,730 2,796 12.19%

SOURCE: 1980, U.S. Bureau of the Census, 1982.
1988, Texas State Data Center, 1989,
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3.0 POPULATION AND WATER DEMAND PROJECTIONS

31 OVERVIEW OF PLANNING METHODOLOGY

The projection of water demand is based in large part on historical trends in
population growth, per capita usage characteristics, and water demand from industrial, agricultural,
and other Iand uses that have no direct link to local population. The methodology that is used
for this study is one that combines the review and evaluation of best available published data with

a thorough cross-referencing of data sources.

This study employs a 30-year planning horizon, beginning in 1990 and spanning to
2020. This period was defined as reasonable in light of the availability and reliability of
population and water demand forecasts, as well as the economic life of many public works

projects and major capital improvements.

A primary purpose of this study is to evaluate the adequacy of existing and future
water supplies to meet short-and long-term regional future water demands. Included in this
evaluation is the examination of alternative supplies, in particular, the conversion of selected
current ground water uses to surface water. Note that for this analysis, only the municipal and
manufacturing water use categories have been included. These two categories best represent the
water uses that would have the greatest potential for conversion, assuming economic and technical
feasibility. The water demands from other categories (steam electric, mining, irrigation and
livestock) have not been used in this analysis for several reasons. The steam electric and mining
categories represent either minimal demand or have been assumed to rely on self-developed water
supplies. The patterns of agricultural water demand (livestock and irrigation) and the exercise
of existing water rights are not expected to significantly change in the study area. In addition,

much of this demand is currently met with surface water.
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3.2 REVIEW OF PLANNING DATA SOURCES

Within the S-county study area, water demand has historically been met through
supply by a wide variety of entities, including municipalities, investor-owned systems, non-profit
water supply corporations, special districts, individual on-site systems, and private agricultural and
industrial water supply systems. The Texas Water Development Board (TWDB) has been the
clearinghouse for most historical self-reported water usage data within the state and has been
relied upon extensively for water demand projections for this study. Additionally, the TWDB
projections have been supplemented with data obtained by questionnaire from water suppliers

(cities, water supply corporations, etc.).

Population data has been drawn from more diverse sources, including the TWDB
and other state and local agencies. The data sources for both water demand and population that

have been used in this study are discussed in greater detail in the following sections.

321 Texas Water Development Board

The TWDB maintains an extensive data base on both historical and projected water
demand and population statistics. This data base incorporates self-reported historical data that
includes, but is not limited to, ground-water and surface water sources, type of utility, category
of water use, population served, and total number of connections. The TWDB projects water
demand among the following water use categories: (1) municipal, (2) manufacturing, (3) steam
electric, (4) irrigation, (5) mining, and (6) livestock. Much of the data cbmpiled by the TWDB
is used in the Texas Water Plan and therefore may be potentially disaggregated into a variety of

geographical areas, including cities, counties, and river basins.

In the application of its projection methodology, the TWDB relies on a
comprehensive approach that incorporates self-reported population, per capita usage, and
non-municipal water usage into a state-wide water demand projection model. For the municipal
water use category, population projections are generated under a cohort-component (survival)

method under a low and high series. Projections are presented at both the county and city level.
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The TWDB population projections serve as the basis for the projection of the
municipal water demand category. In its simplest form, municipal water demand is derived by
multiplying the projected population of the selected entity by the per capita water usage derived
for the same entity. As with population, two per capita usage statistics are derived: an average
and a high. Typically, the average per capita statistic represents the historical average of the most
recent 10-year period, when available. The high per capita statistic is generally the highest per
capita usage recorded during the same period. In all cases, these per capita statistics are applied
to the projected low and high series population projections to obtain municipal water demand

projections.

Additionally, the TWDB incorporates a conservation component into its municipal
water demand projections. This conservation component assumes that if municipal water
conservation measures were implemented the per capita usage would decline over time rather

than remain constant as in the average and high per capita scenarios previously described.

Finally, the TWDB conducts an extensive program of public input in the development
of population and water demand projections. Private and public interests are provided with the
opportunity to review and comment on TWDB projections. Public comments and revisions are
continually compiled for the updating of the state-wide water demand projection model. The
TWDB has recently completed an update of the population and water demand projection model
and this study reflects the most current data available.

3.22 Texas State Data Center

The Texas State Data Center (TSDC) of the Texas Department of Commerce is a
recognized source of population statistics at both the local, county and state level. The reliability
of these projections is further strengthened by TSDC's local knowledge (being prepared by the
Texas Population Projections Program at Texas A&M University, College Station) and the recent

date of preparation and publishing (December, 1988).
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The TSDC projections are developed using a cohort-component method that is based
on a 1986 update of 1980 US Bureau of the Census Population and Housing statistics.
Adjustments to the base population are made for special populations that do not normally exhibit
the same demographic characteristics of the local population. These special populations are

usually linked with local institutions such as universities, military bases or prisons.

The TSDC projects population by county under three scenarios: 0.0, 0.5, and 1.0.
Scenario 0.0 is referred to as the Zero Migration Scenario, and assumes that county inmigration
equals outmigration, resulting in population growth by natural increase. Typically, this scenario
serves as the base population projection and does not accurately reflect the demographic processes
found in all counties. For counties that experienced growth through net inmigration, the Zero
Migration Scenario (0.0) results in the lowest population projection of the three scenarios.
Likewise, this scenario results in the highest projection for counties that have historically

experienced population decline due to net outmigration.

Scenario 1.0 is referred to as the 1970-1980 Migration Scenario, and bases future
population projections on the trends in age, sex, and race/ethnicity net migration rates of the
high-growth period of the 1970’s. This scenario generally results in projections that are highest
for counties that have experienced net inmigration during the 1970’s, while counties with net

outmigration during the same period result in the lowest projections.

Scenario 0.5 is referred to as the Middle-Range Migration Scenario, and generally
represents an average of the Zero Migration (0.0) Scenario and the 1970-1980 Migration (1.0)
Scenario. The TSDC notes that this scenario best reflects the characteristics of recent (since
1980) population growth at the county and state level, and represents a "most likely scenario” for

most counties.
323 US Bureau of the Census

The Bureau of the Census of the U.S. Department of Commerce is the source of

the most comprehensive set of demographic statistics for the entire nation. In addition to
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conducting the national census each decade, the Bureau also maintains a wide range of population
estimates for interim years. County-level population estimates developed by the Census Bureau
were reviewed for the 5-county study area, but were generally found to be lower than those
developed by the TSDC. This can likely be attributed to slight differences in the population

estimation methodology employed by these agencies.

3.24 Brazos Valley Development Council

The Brazos Valley Development Council (BVDC) is the local council of governments
that, in addition to the 5-county study area, also includes Burleson and Washington counties. The
BVDC routinely distributes population projection data compiled from other sources. County-level
population projections currently used by the BVDC were prepared by the Texas Department of
Health and only extend to the year 2000. The study team reviewed BVDC data and determined

that these projections would be of limited value due to the limitations of a year 2000 horizon.

3.2.5 Participant Surveys and Interviews

The study team has coordinated with local officials, utility operators and managers,
and city public works staff in order to solicit insight into local patterns of water usage, existing
or anticipated utility system deficiencies, and projections of future water demand and population.
A survey questionnaire was prepared and distributed by certified mail to approximately 43 public
and private entities within the Scounty area, including county governments, cities, water supply
corporations and special districts. Thirteen questionnaires were returned, comprising a response
rate of approximately 30 percent. Refer to Table 3-1 for a summary of responses. Also refer

to Appendix B of this document for a sample copy of the questionnaire.

In addition, the study team has had personal communications with representatives of

many local and state agencies concerning this project..
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BRAZOS VALLEY REGIONAL WATER SUPPLY PLANNING STUDY

TABLE 3-1

SUMMARY OF QUESTIONNAIRE RESPONSES

'88 Average Water
Type of Service Source of Day Demand Number of Interest in Conservation

Respondent System County Area Supply (MGD) Connections Participation Plan
Fairview Smetana WSC Non-Profit Brazos NW Brazos Co. City of Bryan 0.058 470 No No
Twin Creek WSC Non-Profit Robertson E Robertson Co. GW (2 wells) 0.113 560 No No
Madison County WSC Non-Profit Madison E Madisonville GW (2 wells) 0.024 189 Yes Yes
Wixon WSC Non-Profit Brazos Wixon Valley GW & Bryan 0.400 1,200 Yes No
City of Navasota Municipal Grimes City of Navasota GW (5 wells) 1.000 2,200 No No
Flo Community WSC Non-Profit Leon Rural Leon Co. GW (3 wells) 0.146 876 Not Sure Yes
City of Buffalo Municipat Leon City of Buffalo GW (3 wells) 0.250 700 No Response No Response
City of Calvert Municipal Robertson City of Calvert GW (3 wells) 0.343 773 No Response No ’
City of Madisonville Municipal Madison Madisonville GW (3 wells) 0.680 1,728 Not Sure No
Catlos WSC Non-Profit " Grimes Carlos Area GW (4 wells) 0.175 565 No Response Yes
City of Bryan Municipal Brazos Bryan GW (13 wells) 9.270 16,200 Yes No
City of College Station Maunicipal Brazos College Station GW (4 wells) 6.800 9,767 Yes No
Texas A&M University Institutional Brazos TAMU GW (9 wells) 6.130 na Yes Irrigation




326 Local Planning and Engineering Studies

The study team has reviewed and evaluated local planning and engineering reports
that have been provided by surveyed cities and institutions. These documents have been used as

a means to supplement and cross-reference the published sources.

i3 POPULATION PROJECTIONS
331 Primary Study Area
Brazos_County

The primary study area of Brazos County has historically experienced moderate but
steady population growth over the last three decades. All but one of the county-level projections
considered for this study generally indicate a continuation of this trend throughout the 30—year
planning period. Table 3-2 summarizes the 1990-2020 population projections by county and by

primary and secondary study area.

Figure 3-1 graphically depicts the TWDB and TSDC pbpulation projections for Brazos
County. At the outset of the projection period (1990), both TWDB High and Low Series
projections fall slightly below those developed by the TSDC. However, by the late 1990’s this
situation is reversed, with both TWDB projections exceeding those of the TSDC until 2020.
From 2000 to 2020, the range of county population projections is defined at the high end by the
TWDB High Series projections and at the low end by the TSDC 1.0 Scenario.

Across the 30-year period, the TWDB Low Series projections track closely with the
TSDC projections, eventually falling roughly midway between the TWDB High Series and TSDC
1.0 Scenario. In addition, at its most divergent point in 2020, the TSDC "Most Likely" Scenario
(0.5) is only slightly lower than the TWDB Low Series projection. Although in later years there
is considerable variation among the county population projections, both the TWDB and TSDC

projections confirm the trend of continued population growth in Brazos County.
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TABLE 3-2
PROJECTED POPULATION COMPARISON

1580 1990 2000 2010 2020
Primary Study Area
BRAZOS COUNTY
TWDB Low Series 93,588 120,188 148,545 164,770 175,694
TWDB High Series 93,588 126,754 176,608 197,376 214,150
TSDC 0.0 93,588 133,765 144,447 156,631 168,307
TSDC 0.5 93,588 134,444 144,693 155,219 163,613
TSDC 1.0 93,588 134,780 141,655 145,081 142,092
Secondary Study Area
GRIMES COUNTY
TWDB Low Series 13,580 19,876 23,757 27,233 31,065
TWDB High Series 13,580 20,075 24,996 28,690 32,908
TSDC 0.0 13,580 17,98 19,982 22,765 26,096
TSDC 0.5 13,580 18,560 22,402 27,176 32,850
TSDC 1.0 13,580 19,160 24,634 31,184 358,148
LEON COUNTY
TWDB Low Series 2,594 12,587 : 14,533 14,875 15,216
TWDB High Series 9,594 12,807 14,939 15,429 16,785
TSDC 0.0 9,594 12,387 12,7719 13,702 14,950
TSDC 0.5 9,594 13,060 15,145 18,017 21,516
TSDC 1.0 9,594 13,684 17,499 22,247 27329
MADISON COUNTY
TWDB Low Series 10,649 11,871 12,893 13,661 14,388
TWDB High Series 10,649 12,153 13,289 14,104 15,195
TSDC 0.0 10,649 11,710 12,318 13,232 14,108
TSDC 0.5 10,649 12,317 14,418 17,076 20,035
TSDC 1.0 10,649 12,879 16,818 22,080 27,878
ROBERTSON COUNTY
TWDB Low Series 14,653 15,627 16,513 17,280 18,449
TWDB High Series 14,653 15,701 16,820 17,852 20,299
TSDC 0.0 14,653 15,865 17,504 19,814 22,687
TSDC 0.5 14,653 15,910 17,556 19,788 22,498
TSDC 1.0 14,653 15,986 17,524 19,177 20,286
SECONDARY SUBTOTAL
TWDB Low Series 48,476 59,961 67,696 73,069 79,118
TWDB High Series 48,476 60,736 70,044 76,075 85,187
TSDC 6.0 48,476 57,880 62,583 69,513 77,841
TSDC 05 48,476 59,847 69,521 82,055 96,899
TSIC 1.0 48,476 61,709 76,475 94,688 113,641
TOTAL STUDY AREA
TWDB Low Series 142,064 180,149 216,241 237,839 254,812
TWDB High Series 142,064 181,490 246,652 273,451 209,337
TSDC 0.0 142,064 191,645 207,030 226,144 246,148
TSDC 0.5 142,064 194,291 : 214,214 237,274 250,512
TSDC 1.0 142,064 196,489 218,130 239,769 255,733
STATE OF TEXAS
TWDB Low Series 14,229,191 17,925,073 20,854,280 23,636,765 26,565,012
TWDB High Series 14,229,191 18,303,462 2,034,172 25,711,412 30,019,490
TSDC 00 14,229,191 17,400,293 19,052,863 20,895,095 22,872,225
TSDC 0.5 14,229,191 17,800,286 20,682,019 23,999,093 27,723,601
TSDC 1.0 14,229,191 18,226,855 22,460,425 27,598,050 33,669,910

SOURCE:  Texas Water Development Board, 1989.
Texas State Data Center, 1988.
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Figure 3-1
County Population Projections
Brazos County
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Municipal Population

The twin cities of Bryan and College Station are the two largest municipalities within
Brazos County. In the last decade almost 90 percent of the total county population has been
resident in these two cities, with the remainder located in rural and suburban areas. Generally,
given the trend towards increased growth and urbanization of metropolitan areas, the vast majority
of the future Brazos County population would be expected to remain consolidated in Bryan-
College Station.

Population projections for Bryan and College Station have been derived from two
sources: the TWDB and from data reported by the cities. Following an extensive review by city
officials, the self-reported projections were selected as best representing the future population
growth of these municipalities. Generally, the self-reported population projections were lower
for 1990 than the TWDB projections, but in later years fall approximately midway between the
TWDB High and Low Series. Refer to Table 3-3 for a su‘mma:y of these projections.

332 Secondary Study Area

The 4-county secondary study area has over the last three decades experienced slight
population growth. Population outmigration has in part contributed to periodic decreases in
county population for all but Madison County. In 1960, the combined population of the
secondary study area was 45,566 inhabitants (US Bureau of the Census, 1972). By 1970, the
4-county population had declined by approximately 6% to 42,675 inhabitants. During the period
from 1970 to 1988, all counties generally experienced population growth, although the net

increases were slight.

The county population projections developed by both the TWDB and the TSDC
assume that population growth will continue at a slight to moderate pace throughout the 30-year
planning period. Refer to Table 3-2 for a summary of population projections by county, including
a secondary study area subtotal. From the initial "clustering” of TWDB and TSDC data points
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TABLE 3-3

PROJECTED POPULATION COMPARISON BY CITY

1990 2000 2010 2020

City of Bryan

TWDB Low 62,034 64,123 70,994 74,552

TWDB High 62,327 76,238 85,043 90,870

Self-Reported 56,000 66,345 76,845 81,478
City of College Station

TWDB Low 47,134 57,326 63,467 66,648

TWDB High 47,356 68,156 76,027 81,236

Self-Reported 44,636 57,926 65,000 74,000
Source: Texas Water Development Board, 1989
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at 1990, the projections moderately diverge. For Grimes, Leon and Madison counties, the high
end of the projection range is generally defined by the TSDC 1970-1980 Migration (1.0) Scenario;
the low end is generally defined by the TSDC Zero Migration (0.0) Scenario. The range for
Robertson County is defined at the high end by both the TWDB High Series and the TSDC Zero
Migration {0.0) Scenario, while the low end of the projection range is defined by the TWDB Low
Series. Figures 3-2 through 3-6 graphically depict the projected populations of each county and
the total secondary study area.

Generally, at the most divergent point (2020), the net difference between the TWDB
High and Low Series projections for all secondary study area counties is minimal. Similarly, there
is generally a minimal net difference between the TWDB High and Low Series projections and
the TSDC Mid-Range (0.5) Scenario throughout the 30-year period for Grimes and Robertson
Counties. The net difference among the TWDB projections and the TSDC Mid-Range for Leon
and Madison counties is potentially significant, although the differences only become pronounced

late in the 30-year planning period.

34 MUNICIPAL PER CAPITA DEMAND PROJECTIONS

Population and per capita water usage are the two key components of the equation
used to project municipal water demand. The study team has reviewed and evaluated per capita

statistics from two sources: the TWDB and participant questionnaires.

The TWDB develops per capita statistics from self-reported data compiled from
public and private water suppliers. The TWDB per capita statistics take the form of both a high
and an average. The average per capita usage is typically based on the most recent 10-year
period for which data is available. The high per capita statistic is typically based on the extreme
reported during the same period. Both average and high statistics are developed for most major

municipalities within each county.
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Figure 3-2
County Population Projections
Grimes County
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Figure 3-3
County Population Projections
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In addition, the TWDB also projects water demand based on the implementation of
conservation measures. Assuming conservation, the per capita water demand is assumed to

decrease over gradually over time, as opposed to remaining constant.

Based on responses to the survey questionnaire, several cities provided estimates of

per capita usage and these have been incorporated into the projection model.

34.1 Primary Study Area

There is considerable variation in per capita water usage within Brazos County. A
review of historical estimates by the TWDB reveals that rural residents use slightly over
100 gallons per capita, on average, as compared with urban residents who have been estimated
1o use over 245 gallons per capita on average. TWDB estimates of peak usage are even higher,
reaching over 335 gallons per capita for College Station. It should be noted again that the
TWDB includes the water usage of Texas A&M University with that of the City of College
Station, thus leading to a higher per capita usage. Table 3-4 provides a summary of both
historical and projected per capita water usage statistics for both the cities of Bryan and College
Station and the rural areas of Brazos County.

34.2 Secondary Study Area

Due to the large area and relatively small population dispersed among rural
coinmunities, the per capita usage characteristics of the secondary study area have been addressed
at the county level. Generally, per capita usage at the county level has been moderate, resulting
in a projected range of between 100 and 200 gallons per person per day. Table 3-5 provides a

summary of historical and projected per capita usage for the 4-county secondary study area.
3.5 MUNICIPAL AND MANUFACTURING WATER DEMAND PROJECTIONS

As noted previously, water demands within the primary and secondary study areas

consist of several general use categories, as defined by the TWDB. These categories are
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TABLE 3-4

HISTORICAL AND PROJECTED PER CAPITA MUNICIPAL WATER USAGE
BRAZOS COUNTY

Gallons Per Day

Item 1980 1985 1990 2000 2010 2020
Bryan

Actual 173 145
TWDB Average 160 160 160 160
With Conservation 156 148 140 136
TWDB High 185 185 185 185
With Conservation 180 171 162 157
Self-Reported [a] 164 164 164 164

College Station

Actual 233 245

TWDB Average 266 266 266 266
With Conservation 259 246 233 226

TWDB High 335 335 335 335
With Conservation 327 310 293 285

Self-Reported [a] 161 189 228 248

Other

Actual 105 104

TWDB Average 110 110 110 110
With Conservation 107 102 96 94

TWDB High 139 139 139 139
With Conservation ' 135 128 121 118

[a] Provided by Survey Questionnaire.
SOURCE: TWDB, 1989
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TABLE 3-5

HISTORICAL AND PROJECTED MUNICIPAL PER CAPITA WATER USAGE
SECONDARY STUDY AREA

Item 1980 1985 1990 2000 2010 2020

GRIMES COUNTY

Actual 98 146

TWDB Average 11 111 111 111
With Conservation 108 103 97 94

TWDB High 140 140 140 140
With Conservation 136 129 122 119

LEON COUNTY

Actual 129 128

TWDB Average 127 126 126 125
With Conservation 124 117 111 107

TWDB High 158 158 158 158
With Conservation 154 146 138 133

MADISON COUNTY

Actual 144 182

TWDB Average 157 157 157 157
With Conservation 153 145 137 133

TWDB High 198 198 198 198
With Conservation 193 183 173 168

ROBERTSON COUNTY

Actual 179 133

TWDB Average 148 - 149 149 147
With Conservation 144 138 130 125

TWDB High 179 181 181 178
With Conservation 174 167 158 151

SOURCE: TWDB, 1989
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municipal, manufacturing, steam electric, irrigation, mining, and livestock uses. For the purposes
of this regional study, only the water demands associated with the municipal and manufacturing
user classes have been carried forward into the master planning for a potential regional system.
Further, master planning has focused only on the municipal and manufacturing water demand
associated with the primary study area of Brazos County, although water demand projections for

the secondary study area have been evaluated and presented in the following sections.

The water demand projections for the municipal and manufacturing use categories
have been developed from the adopted population and per capita usage statistics discussed in
previous sections of this report. In the following sections, average day and maximum day water

demand projections are presented, including demands under a water conservation scenario.

3.5.1 Average Day Water Demand

3511 Primary Study Area

The future water needs of Brazos County will continue to be dominated by the
demands of the twin cities of Bryan and College Station, including Texas A&M University. To
a much smaller extent, the "other municipal" category has been included to account for the water
demands of smaller private water systems located within the county. Based on extensive
coordination with representatives of Bryan, College Station and Texas A&M and a thorough
review of TWDB data, the water demand projections for Brazos County have been derived largely
from self-reported data.. Table 3-6 presents projected municipal and manufacturing water

demands for Brazos County under average day conditions.

Generally, the average day projections for the county for municipal and manufacturing
water usage range from an estimated 25.2 mgd in 1990 to 49.1 mgd in 2020. Based on a
comparison with TWDB data, these adopted projections fall below the TWDB high series
projections, but above the TWDB low series water demand projections. Refer to Appendix C
for a thorough comparison of TWDB and self-reported population, per capita and water demand
data.
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TABLE 3-6

PROJECTED AVERAGE DAY WATER DEMAND
BRAZOS COUNTY

Item 1990 2000 2010 2020

MUNICIPAL (mgd)
Bryan [a] 9.184 10.881 12.603 13.362
College Station [a] 7.200 10,959 14.794 18.356
Texas A&M [a] 7.000 9.000 9.900 10.890
Other Municipal [b] 1,535 4.465 5032 5,828
Municipal Subtotal 24.918 35305 42.329 48.437

MANUFACTURING [c] 0.331 0.449 0.572 0.712
COUNTY TOTAL (mgd) 25249 35.754 42.901 49.149

Note:  All units in millions of gallons per day.
[a) Self-reported average day water demand.

[b] TWDB high population and high per capita projection.

[c] TWDB high projection.
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35.1.2 Secondary Study Area

Municipal and manufacturing water demand in the secondary study area is generally
evenly divided among Grimes, Leon, Madison, and Robertson counties in 1990, ranging from
approximately 2.0 to 2.8 mgd, and totalling 9.9 mgd for the entire area. Future demands under
the TWDB high series projections indicate increased water demand, although over the 30-year
planning period the net increase is projected at only slightly over 3 mgd. Because of the size of
the secondary study area (3,214 square miles) and the rural character of these counties, there is

a wide geographic distribution of water demand throughout the area.
Table 3-7 presents a summary of municipal and manufacturing water demand
projections for the secondary study area under average day conditions. All projections are based

on the TWDB high series projections.

352 Average Day Water Demand with Conservation

The implementation of water conservation measures would provide participating
municipalities with the opporturity to reduce water demands within the primary study area of
Brazos County. The TWDB assumes that the demand reductions associated with conservation
programs would occur gradually over time, beginning with a 2.5% reduction in 1990 and
increasing to a 15% reduction in 2020. The factors of demand reduction used by the TWDB have
been applied to both the municipal and manufacturing catégori&s of water demand. Refer to
Table 3-8 for a presentation of water demand projections for Brazos County under a water

conservation scenario.

3.53 Peak Day Water Demand
Scasonal weather patterns are a primary factor contributing to fluctuations in

municipal water demand. Certain components of a municipal water supply system are sized

according to peak or maximum demands, as opposed to average demands. Peak day demand is
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TABLE 3-7

PROJECTED AVERAGE DAY WATER DEMAND

SECONDARY STUDY AREA

Item 1990 2000 2010 2020
MUNICIPAL [a)
Grimes County 2,778 3.320 3.806 4.341
Leon County 1.994 2.289 2.341 2376
Madison County 2.346 2.550 2.702 2.842
Robertson County 2792 2982 _3.128 3276
Municipal Subtotal 9.910 11.141 11.977 - 12.835
MANUFACTURING [b]
Grimes County 0.204 0271 0.334 0.402
Leon County 0.135 0112 0.121 0.121
Madison County 0.068 0.080 0.094 0.109
Robertson County 0020 0.027 0033 0041
Manufacturing Subtotal 0427 0.490 0.582 0.673
COMBINED TOTAL
Grimes County 2982 3.591 4.140 4.743
Leon County 2.129 2.401 2.462 2497
Madison County 2414 2.630 2.796 2.951
Robertson County 2812 3.009 3.161 337
SECONDARY TOTAL 10.337 11.631 12.559 13.508

Note:  All units in millions of gallons per day.

{a] TWDB high population and high per capita projection.
[b] TWDB high series manufacturing demand projections.
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TABLE 3-8

PROJECTED AVERAGE DAY WATER DEMAND WITH CONSERVATION
BRAZOS COUNTY

Item 1990 2000 2010 2020
CONSERVATION FACTOR 2.5% "7.5% 12.5% 15.0%
MUNICIPAL (mgd)

Bryan [a] 8954 10.065 11.027 11.358
College Station [a] 7.020 10.137 12.945 15.603
Texas A&M [a] 6.496 8.130 8.663 9.257
Other Municipal [b] _1.496 4.130 _4.403 _4.954
Municipal Subtotal 24.295 32.657 37.038 41,171
MANUFACTURING [c] 0.323 0.415 0.501 0.605
COUNTY TOTAL (mgd) 24.618 33.072 37.538 41.776_

Note:  All units in millions of gallons per day.

[a] Self-reported average day water demand.

[b] TWDB high population and high per capita projection.
[c] TWDB high projection.
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frequently calculated by applying a peaking factor to the average day water demand. In the
absence of historical peak-to-average demand statistics, a peaking factor of 2.0 is commonly

applied to the average, indicating that the peak day demand is 200% of the average day.

For the purposes of calculating a peak day municipal water demand for Brazos
County, EH&A reviewed peaking factors reported by the twin cities of Bryan and College Station,
as well as Texas A&M University. Generally, these self-reported peaking factors ranged from
1.99 to 1.57. Following consultation with representatives of Bryan, College Station, and Texas
A&M University, the self-reported peaking factors were selected as best representing the historical
trends of peak-to-average use. Table 3-9 provides a summary of peaking factors used for
calculating the maximum day water demands. Note that a peaking factor of 2.0 has been applied
to the "other municipal" demand category. The manufacturing water demand category has not
had a peaking factor applied to the average day demand, reflecting the assumption that the water

demand of manufacturing industries is not typically related to seasonal use.

3531 Primary Study Area

The projected peak day municipal and manufacturing demand of the primary study
area of Brazos County is presented in Table 3-9. The demands range from approximately 45.7
mgd in 1990 to 89.2 mgd in 2020. These projections do not assume the adoption or

implementation of conservation and/or drought contingency measures.

3532 Secondary Study Area

Although master planning of a regional water system has been limited to Brazos
County, the projected peak day municipal and manufacturing demands for the secondary study
area have been calculated for purposes of comparison. Peak day demands have been
conservatively estimated using a peaking factor of 2.0 applied to the average day demand. In 1990
the peak day municipal and manufacturing water demand has been projected to be approximately
20.2 mgd, increasing to 26.3 mgd in 2020. Refer to Table 3-10 for a summary of peak day water

demand projections for the secondary study area.
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TABLE 3-9

PROJECTED MAXIMUM DAY WATER DEMAND
BRAZOS COUNTY

Item

1990 2000 2010 2020

PEAKING FACTOR

Bryan [a] 1.85 1.75 1.67 1.73

College Station [a] 1.99 1.99 1.99 1.99

Texas A&M |[a] 1.57 1.57 1.57 157

Other Municipal [b] 2.00 2.00 2.00 2.00
MAXIMUM DAY WATER DEMAND |c]

MUNICIPAL

Bryan [a] 16.990 19.041 21.046 23.117

College Station [a] 14.300 21.798 29.408 36.593

Texas A&M [a] 10.990 14.130 15.543 17.097

Other Municipal [b] _3.069 _8.930 _10.065 11655

Municipal Subtotal 45.349 63.899 76.062 £8.463
MANUFACTURING [d] 0331 0.449 0.572 0.712

COUNTY TOTAL (mgd)  45.680 64.348 76.634 89.175

Note: Al units in millions of gallons per day.
[a] Self-reported average day water demand.

[b] Assumed peaking factor.

[c] Average day (Table 3-6) times peaking factor.
[d] No peaking factor applied to manufacturing.
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TABLE 3-10

PROJECTED MAXIMUM DAY WATER DEMAND

SECONDARY STUDY AREA

Item 1990 2000 2010 2020
MUNICIPAL |[a]
Grimes County 5.556 6.640 7.612 8.682
Leon County 3.988 4.578 4.682 4752
Madison County 4.692 5.100 5.404 5.684
Robertson County 5.584 S5.964 6.256 _6.552
Municipal Subtotal 19.820 22282 23.954 25670
MANUFACTURING [b] »
Grimes County 0.204 0271 0334 0.402
Leon County 0.135 0.112 0.121 0.121
Madison County 0.068 0.080 0.094 0.109
Robertson County 0.020 0027 0033 0.041
Manufacturing Subtotal 0.427 0.490 0.582 0.673
COMBINED TOTAL
Grimes County 5.760 6.911 7.946 9.084
Leon County 4.123 4.690 4.803 4.873
Madison County 4.760 5.180 5.498 5.793
Robertson County S.604 3991 6289 6.593
SECONDARY TOTAL 20.247 22772 24.536 26.343

Note: All units in millions of gallons per day.

[a] Based on peaking factor of 2.0 applied to average day.
[b] TWDB high projection; no peaking factor applied.
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354 Peak Day Water Demand with Conservation

As discussed previously in Section 3.5.2, the adoption and implementation of water
conservation measures would provide the opportunity to reduce water demands within the primary
study area of Brazos County. The TWDB assumes that the demand reductions associated with
conservation programs would occur gradually over time, beginning with a 2.5% reduction in 1990
and increasing to a 15% reduction in 2020. The factors of demand reduction used by the TWDB
have been applied to both the municipal and manufacturing categories of peak day water demand.
Refer to Table 3-11 for a presentation of water demand projections for Brazos County under a

water conservation scenario.
3.6 INVENTORY OF EXISTING FACILITIES IN PRIMARY STUDY AREA

Water service within the primary study area of Brazos County is delivered through
a broad range of existing private and public utility systems. The cities of Bryan and College
Station are the largest systems, serving the majority of the county’s municipal water needs. The
Texas A&M University water system also meets the significant institutional water demand of the
-university and its research facilities. In addition to the three largest facilities, municipal water
demand within the county is met through approximately 24 smaller systems. Table 3-12 presents
a list of the existing water supply systems in Brazos County, as reported in the Water Hygiene
Inventory, a data base maintained by the Texas Department of Health.

Based on a survey conducted by EH& A and supplemented with data furnished by the
Texas Department of Health (TDH), a brief description of the major utility systems found in the

primary setvice area is provided in the following paragraphs:

City of Brvan

The City of Bryan is the largest municipal system within the study area, relying
entirely on ground-water sources. Bryan has 13 wells with an existing production capacity of 26.2
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TABLE 3-11

PROJECTED MAXIMUM DAY WATER DEMAND WITH CONSERVATION
BRAZOS COUNTY

Item 1990 2000 2010 2020

PEAKING FACTOR

Bryan [a] 1.85 1.75 1.67 1.73

College Station [a] 1.99 1.99 1.99 1.99

Texas A&M [a] 1.57 1.57 1.57 1.57

Other Municipal [b] 2.00 2.00 2.00 2.00
MAXIMUM DAY WATER DEMAND |c]

MUNICIPAL

Bryan [a] 16.566 17.613 18.416 19.649

College Station [a] 13.942 20.163 25732 31.104

Texas A&M [a] 10.715 13.070 13.600 14.533

Other Municipal [b] 2992 8.261 _8.807 9.907

Municipal Subtotal 44.215 59.107 66.554 75193
MANUFACTURING [d] 0.323 0415 0.501 0.605

COUNTY TOTAL (mgd) 44.538 59.522 67.055 75.798

Note: All units in millions of gallons per day.
{a] Self-reported peaking factor.

[b) Assumed peaking factor.

[c] Average day with conservation (Table 3-8) times peaking factor.
[d] No peaking factor applied to manufacturing.
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TABLE 3-12

INVENTORY OF EXISTING WATER FACILITIES IN BRAZOS COUNTY

Number of Total Total Type of
System Name Connections Production Storage Ownership System
Abbate Mobile Home Park 19 0.043 0.000 Investor-owned Community
Benchley Oaks Subdivision 83 0.065 0.011 Investor-owned Community
Booger’s Bar & Grill 4 0.000 0.001 Investor-owned Non-community
Brushy Water Supply Corp. 456 0.629 0.182 Trust/Coap Community
City of Bryan 17,222 26.200 12.000 Municipal Community
Camp Howdy 24 0.000 0.000 Investor-owned Non-community
Carousel Mobile Home Park 30 0.016 0.008 Investor-owned Community
City of College Station 9,466 15.840 13.000 Municipal Community
Fairview-Smetana WSC 372 0.000 0.284 Trust/Coop Community
Forest Lake Water System 15 0.052 0.006 Investor-owned Community
Glenn Oaks Mobile Home Park 55 0.078 0.003 Investor-owned Community
Handi-Plus No. 18 1 0.000 0.000 Investor-owned Non-community
Lake Placid Subdivision 25 0.050 0.000 Investor-owned Community
Lakewood Estates 28 0.030 0.013 Investor-owned Community
Mara Trailer Park 48 0.022 0.008 Investor-owned Community
Neeley River Oaks 4 0.104 0.004 Investor-owned Community
Oakland Lake 25 0.065 0.000 Investor-owned Community
Porterfield Apartments 18 0.086 0.000 Investor-owned Community
Ramblewood Mobile Home Park 130 0.063 0.023 Investor-owned Community
Sheiga Heights 14 0.036 0.000 Investor-owned Community
Sherwood Heights Water System 74 0.050 0.013 Investor-owned Community
Smetana Forest 41 0.043 0.006 Investor-owned Community
Steep Hollow Circle 26 0.042 0.006 Investor-owned Community
Texas A&M University 1,050 10418 7.052 State Community
TAMU - Research Annex 50 2.952 0.996 State Community
Texas World Speedway 61 0.000 0.150 Investor-owned Community
Wellborn WSC 1,603 0.027 0.264 Trust/Coop Community
Wixon WSC 1,214 0.893 0.480 Trust/Coop Community

SOURCE: Texas Department of Health, Water Hygiene Inventory, 1989.

Survey Questionnaire, EH&A, 1989.
NOTE: Production and Storage Values reported in millions of gallons per day.



mgd. Following chlorine treatment near the wellhead, potable water is conveyed to the city via
a 30-inch transmission line. Storage facilities consist of four ground storage tanks and two
elevated storage tanks with a total combined capacity of 12 million gallons. Proposed storage
expansions by the City of Bryan include an additional 1 million gallon elevated storage tank.

The City of Bryan municipal water system provides retail service to city residents, as

well as wholesale service to the Fairview-Smetana Water Supply Corporation,

City of College Station

The City of College Station is the second largest municipal system within the primary
study area, also relying entirely on ground-water sources. The City of College Station currently
has four wells with a total capacity of approximately 16 mgd. An additional well with an
estimated capacity of 4 mgd is scheduled to be placed in service in 1991. Following chlorine
treatment near the wellhead, potable water is conveyed from the well field via a 30-inch
transmission line to the city distribution system. College Station has three ground storage tanks
with a combined capacity of 10 million gallons, as well as two elevated storage tanks with a
combined capacity of 3 million gallons. Long-range plans by the city include an additional 2
million gallon elevated storage tank to be placed in service in 1998.

The City of College Station provides retail service to city residents and wholesale

service on a limited basis to the Wellborn Water Supply Corporation and the Texas World
Speedway.

Texas A&M Universi

Texas A&M University has an estimated well production capacity of approximately
14 million gallons per day from a total of 10 wells. Transmission lines from the wellfield include
18-inch and 24-inch mains. Campus storage includes a 2 million gallon elevated storage tank and
two 2 million gallon ground storage reservoirs. Storage expansions include another 2 million

gallon ground storage reservoir proposed in 1990.

11753/890674 3-32



The Texas A&M University water system provides service to all facilities within the
university complex, as well as limited wholesale service to the Wellborn Water Supply Corporation
and the City of College Station.

3.7 EXISTING CAPACITY AND PROJECTION OF SUPPLY DEFICIT

For the purposes of this study, the primary study area will encounter a water supply
deficit at the point when future demands exceed the capacity of existing facilities. The current
ground-water production capacity of Bryan, College Station, and Texas A&M has been estimated
at approximately 30.240 mgd following a review of the existing facilities (see Section 5.0). This
current production capacity has been conservatively estimated and is based on certain assumptions

that pertain to ground-water sources and the condition of existing facilities,

The first assumption that underlies the estimated 30.240 mgd production capacity
pertains to the existing and future sources of ground-water. The majority of recent historical and
current ground-water pumpage by the Bryan-College Station area occurs in the Simsboro Aquifer,
and this trend is expected to continue into the future, particularly as older wells that currently
pump from other aquifers would be expected to be phased out of primary operation. The
Simsboro Aquifer, therefore, has been assumed to be the primary and most reliable source of
ground-water that would be available to supply the future water demands of the Bryan-College
Station area. Given this assumption, only the estimated production of Simsboro wells has been

used to derive the total production capacity for the Bryan-College Station area.

A second assumption underlying the estimation of the current ground-water
production capacity pertains to the condition of existing facilities. The cities of Bryan and College
Station and Texas A&M University have been determined to have a current total of 14 wells
that pump from the Simsboro Aquifer. Of these 14, it has been assumed that four of these wells
will be phased out of operation, resulting in 10 fully-producing wells from the Simsboro Aquifer.
Although the individual production of the 10 wells varies, an average yield of 2,100 gpm
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(3.024 mgdAwell) has been assumed. For a complete evaluation of the existing ground-water

resources, refer to Section 5.0.
Table 3-13 provides a summary of surpluses and deficits under average day demand

conditions. This table also includes demands under a conservation scenario. Table 3-14

summarizes the maximum day demands for Brazos County, highlighting projected supply deficits.
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TABLE 3-13

PROJECTED GROUND-WATER DEFICIT FROM EXISTING FACILITIES
AVERAGE DAY WATER DEMANDS
BRAZOS COUNTY

Item 1990 2000 2010 2020

Average Day Demands

Municipal’ 24918 35.305 42.329 48.437
Manufacturing® - 0331 0449 0.572 0712
Total Water Demand 25.249 35.754 42.901 49.149
GW Production® 30.240 30.240 30.240 30.240
Surplus/(Deficit) 5.0 (5.5) (12.7) (18.9)

Average Day Demands with Conservation

Municipal® 24.295 32.657 37.038 41.171
Manufacturing® 0323 0415 _0.501 - _0.605
Total Water Demand 24.618 33.072 37.538 41.776
GW Production® 30240 30.240 30.240 30.240
Surplus/(Deficit) 5.62 (2.83) (7.30) (11.54)

Note: All units in millions of gallons per day.

¢ From Table 3-6.

¢ Estimated reliable ground-water production based on Simsboro aquifer pumpage from Bryan,
College Station, and TAMU wellfields.

¢ From Table 3-8.
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TABLE 3-14

PROJECTED GROUND-WATER DEFICIT FROM EXISTING FACILITIES
MAXIMUM DAY WATER DEMANDS
BRAZOS COUNTY

- Item 1990 2000 2010 2020

—_ Maximum Day Demands

Municipal® 45.349 63.899 76.062 88.463
- Manufacturing” 0331 _0.449 _0.572 0712
Total Water Demand 45.680 64.348 76.634 89.175
_ GW Production® 30.240 30.240 30.240 30.240
Surplus/(Deficit) (15.4) (34.1) (46.4) (58.9)

Maximum Day Demands with Conservation

Municipal® 44.215 59.107 66.554 75.193
- Manufacturing® 0323 0415 _0.501 _0.605
Total Water Demand 44.538 59.522 67.055 75.798
- GW Production® 30.240 30.240 30.240 30.240
Surplus/(Deficit) (14.30) (29.28) (36.81) (45.56)

Note: All units in millions of gallons per day.

From Table 3-9.

Estimated reliable ground-water production based on Simsboro aquifer pumpage from Bryan,
College Station, and TAMU wellfields.

- ¢ From Table 3-11.
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4.0 WATER CONSERVATION AND DROUGHT CONTINGENCY PLANS

Water conservation and drought contingency plans have become an integral part of
long-range water supply planning on a local, regional and statewide level. In 1985 the 69th Texas
Legislature passed House Bill 2 which was subsequently implemented by a constitutional
amendment approved by Texas voters on November 5, 1985. One of the provisions of the
legislation and constitutional amendment was a requirement that a political subdivision must
include water conservation and drought contingency plans as part of an application to the TWDB
for financial assistance. The TWDB has adopted rules and guidelines for developing plans for
municipal water conservation and for management of water supply problems during prolonged

droughts or other periods of emergency.

The scope of this water supply planning study includes the development of a draft
water conservation plan and a drought management plan. These draft plans are proposed for the
cities of Bryan and College Station (including Texas A&M University) but also could be modified

and adapted for other water service providers in the study area.

4.1 WATER CONSERVATION PLAN
411 Purpose

A water conservation plan is designed to reduce water use through a combination of
methods which minimize waste, improve efficiency in the initial use, and encourage reuse
wherever possible. There are a number of methods which can be used to reduce the quantity
of water used for various functions without necessarily eliminating any uses. These methods
accomplish the objective of reduced water usage with a combination of permanent changes to

more efficient water-using devices and also in the habits and lifestyles of individual water users.
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412 Goal

The cities of Bryan and College Station have not adopted any form of water
conservation program. The cities reported water consumptions during 1988 which equate to an
average usage of 173 gallons per capita per day (gpcpd) for Bryan and 159 gpcpd for College
Station. The goal of the water conservation plan is to level off the historical trend of increasing
per capita water use. Ultimately, per capita usages could be reduced by 5 to 10%, or more, with

a well developed and comprehensive plan which is aggressively implemented and enforced.

413 Potential Benefits

An effective water conservation program can result in significant benefits for a utility
and individual customers. Even without an apparent shortage of existing or potential supplies
of water, conservation of natural resources is good public policy. Water conservation also will
reduce environmental effects such as drawdown of ground-water levels, depletion of -aquifers, or

reduction in stream flows or reservoir levels.

A water utility can benefit from reductions in average and peak demands with direct
cost savings in operations and better levels of service. Capital expenditures for new supply,
treatment and distribution facilities can be reduced and deferred. Similar savings in wastewater
system operations and capital expenditures can be realized from the expected reduction in

wastewater volume.

Individual water customers will realize direct savings in costs from reductions in water
and energy usage as a result of changes to conservation habits and more efficient water-using
devices. Any extra cost 1o customers for efficient water-using devices can generally be recovered
in a relatively short period. For example, a family reducing usage by 50 gallons a day would

realize an annual savings of about $23 at an assumed rate of $1.25 per thousand gallons.

For a utility, a reduction of 10%, or about 15 gpcpd, in the average water usage can

equate to a significant savings in water. The annual savings in water requirements would be
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approximately 300 million gallons and 245 million gallons, respectively, for Bryan and College
Station based on the 1990 population estimates.

The water savings which result from repairs of leaks, repairs of inaccurate meters, and
reduction of other losses from unauthorized or unmetered uses will produce direct benefits to a

utility because lost water does not generate sales revenues.

Water savings by individual customers through conservation habits will initially
decrease revenues to the utility. However, the revenues can be replaced as the water becomes
available for sale to new customers without the corresponding cost for extra capacity; in effect,

conservation is a source of supply.

In summary, the potential benefits from a water conservation plan are maximized
when a plan becomes integrated with long-range water planning and also with the overall

management and operation of an efficient water system.
414 Elements of Plan

The TWDB guidelines include nine elements which must be considered in developing
a water conservation plan. The specific activities of each element which are feasible and

appropriate for the entity and its particular circumstances should be included in the plan.
The nine plan elements to be considered are:

Education and Information
Plumbing Codes

Retrofit Program

Water Rate Structure

L L

Universal Metering and Meter Maintenance
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6.  Water Conserving Landscaping

7.  Water Audits and Leak Detection

8.  Recycling and Reuse

9.  Implementation and Enforcement
4.2 DROUGHT CONTINGENCY PLAN

In addition to a water conservation plan, a water utility should also plan for
management of water supply problems during prolonged droughts or other periods of emergency.
Consumer demands significantly increase during summer drought periods, and extended periods
of high usage can cause failures or problems with certain components of the water system. Even
during times of average demand, a major breakdown or other disaster could cause a crisis because

of a loss of water supply or an inability to treat or deliver sufficient water.

4.2.1 Purpose

A drought contingency plan is designed to significantly reduce water demand during
a temporary emergency, using voluntary and/or mandatory procedures that may even prohibit
certain water uses during the emergency. The existence of a plan will facilitate a more

reasonable, effective, and efficient response to a sudden emergency.
422 Elements of Plan

The TWDB guidelines list the following six elements to be included in a drought

contingency plan:

Trigger Conditions
Drought Contingency Measures
Information and Education

Initiation Procedures

el N
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DRAFT WATER CONSERVATION PLAN

L Education and Information

Several methods will be used to educate and inform water users about the benefits

of water conservation and of ways to save water.

A.  Initial Program

1.  Publish an article in the local newspaper announcing the adoption of the
plan, providing information on the availability of details of the plan, and

notifying the public of the intent to distribute educational materials.

2.  Distribute an initial announcement of the plan, fact sheet, and educational

material to existing customers.

3.  Maintain a supply of the educational brochures and pamphlets which are

available from the TWDB and other sources.

4.  Provide a supply of the brochures and pamphlets for distribution at city

offices, schools, libraries, and other public places.

5. Provide a packet of the conservation plan fact sheet, brochures and

pamphlets to new customers.

B. Long-Term Program

1.  Continue the distribution of brochures and pamphlets to new customers

and once a year as inserts in water bills.
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2. Cooperate with builders, developers, businesses, governmental agencies,
schools, and Texas A&M University to develop water conservation exhibits

and programs for inclusion at seminars and trade association conventions,

IL Plumbing Codes

Adopt a plumbing code which requires the use of water saving fixtures for all new
construction and for replacements in existing structures. The standards that are recommended
by the TWDB represent readily available products and technology at a minimal, if any, extra cost

over previous standards.

The standards are:

Tank-type toilets

Maximum 3.5 gallons per flush

Flush valve toilets

Maximum 3.0 gallons per flush
Tank-type urinals

Maximum 3.0 gallons per flush

Flush valve urinals Maximum 1.0 gallons per flush

Shower heads - Maximum 3.0 gallons per minute

Lavatory and kitchen - Maximum 2.75 gallons per minute
faucets

Hot water lines - Insulated

Swimming pools - Recirculating filtration equipment

- Revisions to the standards will be considered and adopted as improved products

become available, practical, and economical.

IIL. Retrofit Program

Provide information through the education program to plumbers and customers about

the advantages and availability of retrofit devices for fixtures in existing homes and businesses.
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dams. Encourage local retail stores which sell plumbing su

| pplies to include low water-usj
fixtures in their inventory. e

Iv. Water Rate Structure

Consider and evaluate the adoption of a water rate structure which encourages water
conservation. Such rate structures include an increasing block rate, a continuously increasing rate
peak or seasonal load rates, and excess use fees. Require a uniform rate structure as a minimum

condition of any future contract for sale of water to other utilities.

V. Universal Metering and Meter Maintenance.

Require meters for all water users, including separate meters for each living unit in

multi-family complexes and also for all utility, city, and other public facilities.

Establish a meter maintenance program which includes regularly scheduled testing and
repairs and replacement as necessary. Meters should be inspected and/or tested for any apparent
problem and upon customer complaint for any unusual and significant variation in normal usage.

The recommended regular testing schedule is as follows:

Production (master) meters - once a year

Meters larger than 1" - once a year

Meters 1" or smaller - once every ten years
VL Water Conserving Landscaping

Provide information through the education program to homeowners, home builders,

developers, business owners, landscapers, and irrigation contractors about the methods and

benefits of water conserving landscaping.
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IX. Implementation and Enforcement

The process of developing and adopting a water conservation plan will include the
appropriate resolutions, policy statements, city code revisions, and budget allocations necessary
to implement the various elements of the program. A program administrator will be responsible
for directing the implementation and enforcement of the program and also for monitoring public

response and compliance. An annual report will be prepared on the progress, public acceptance,
effectiveness, and net benefits of the program.

An acceptable water conservation plan will be required as a condition of a contract

between a regional authority and its customer utilities.
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DRAFT DROUGHT CONTINGENCY PLAN

L TRIGGER CONDITIONS

Trigger conditions will be set to indicate the need for drought contingency measures
to be put into effect. Trigger conditions will be set for mild, moderate, and severe conditions to
indicate the need for the corresponding level of contingency measures.

A. Mild Condition

1.  Daily water usage is at or above 90% of the firm capacity of the water

system for three consecutive days.

2.  Weather conditions, forecasts, and the season of the year indicate a

continuing and possibly increasing level of demand on the water system.
B. Moderate Condition

1.  Daily water usage is at 100% of the firm capacity of the water system for

three consecutive days.

2.  Weather conditions, forecasts, and the season of the year indicate a

continuing and possibly increasing level of demand on the water system.
C.  Severe Condition

1.  Daily water usage exceeds the firm capacity of the system for three

consecutive days.

2.  Weather conditions, forecasts, and the season of the year indicate a

continuing and possibly increasing level of demand on the water system.
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3.  Regardless of recent water usage and drought conditions, there is an
impending or actual failure of a major component of the water system
which could cause a serious disruption of service to part or all of the

service area.
The trigger conditions will be modified when plans and projects for a regional system
are finalized.
II. DROUGHT CONTINGENCY MEASURES
Drought contingency measures and an implementation plan will be established for the
corresponding levels of trigger conditions. The measures for the second and third levels of
severity will include the measures of the preceding level.
A. Mild Condition
1.  Advise the public through the news media that the trigger condition has
been reached and provide daily updates until the situation has returned
to normal.
2.  Encourage the public th;ough the news media to voluntarily reduce water
consumption by using to the greatest extent possible the suggested steps

included in the news release.

3.  Advertise and promote a voluntary lawn watering schedule.
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B. Moderate Condition

1.  Continue the public information program and emphasize the continuing

and increasing severity of the problem.

2. Advise the public of a mandatory lawn watering schedule which restricts

a customer o off-peak times of a certain day on a recurring schedule.
3. Prohibit ornamental and other non-essential water uses.

4.  Encourage industrial and commercial users to stop or modify water usage

where possible.
C. Severe Condition

1.  Continue the public information program and emphasize the critical

nature of the problem.

2. Prohibit all outdoor water uses such as lawn watering, car washing, street

and driveway washing, swimming pool filling, and other non-essential uses.

3.  Enforce all restrictions and penalize those who fail 10 comply.

IIL INFORMATION AND EDUCATION
After adoption of a drought contingency plan, all customers will be informed of the

trigger conditions, corresponding contingency measures, and the means of implementation of the

plan. The news media and also letters and brochures for water customers will be used to inform
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and educate the public upon adoption of a plan. The news media will be used to provide daily

information and updates throughout the duration of an emergency.

V. INITIATION PROCEDURES

Formal written procedures will be established to ensure that the plan will be
understood and capable of being implemented almost immediately if necessary. A program
administrator will be responsible for beginning notification procedures and advising the public
about approaching trigger conditions with sufficient advance notice. All required regulatory
ordinances and contract provisions will be established. Notification procedures and press releases

will be prearranged and coordinated with all the news media.
V. TERMINATION NOTIFICATION

The news media will be used to inform the public about successful results of the
drought contingency plan, improving conditions and the corresponding downgrading of contingency
measures, and the termination of the emergency.
VL MEANS OF IMPLEMENTATION

The drought contingency plan will be implemented and enforced with all necessary
and appropriate resolutions, policy statements, ordinances, plumbing code revisions, contract

revisions, and budget allocations. A program administrator will be responsible for directing the

implementation of the program and monitoring public response and compliance.
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50 GROUND-WATER RESOURCES

5.1 GENERAL DESCRIPTION

Several aquifers representing substantial ground-water resources exist in parts of the
five-county planning area. The Sparta Sand, Queen City Sand, Carrizo Sand and Wilcox Group
(composed of the Calvert Bluff, Simsboro and Hooper Formations) are each important water
sources in some parts of the five-county area. The Simsboro is by far the most important and
currently furnishes water to the three largest users in Brazos County. This study emphasizes the
Simsboro Aquifer because of its wide lateral extent and large potential for additional development.
The Simsboro is capable of meeting projecied future water needs for College Station, Bryan, and
Texas A&M University through the year 2020.

Other aquifers including the Sparta, Queen City, Carrizo, Hooper, and Calvert Bluff
furnish supplies to numerous, widely-scattered, mostly small users. These aquifers are capable
of furnishing additional quantities of water over the northern part of the planning area, and
resources are sufficient to meet the small to moderate future water needs of most current users.
Some other aquifers exist in the southern part of the planning area, particularly in Grimes
County. These include sands in the Yegua, Jackson, Catahoula, and Fleming Formations. Except
for the Fleming in southernmost Grimes County, only small amounts of water are reported
available from these units. However, because future projected demands in the southern part of
the study area are relatively small, these aquifers are probably capable of supplying most of those
needs. If well fields are located in southernmost Grimes County in the Fleming, all water
demands for Grimes County could likely be met through the year 2020.

52 SIMSBORO AQUIFER

521 Character, Location_and Extent

The Wilcox Group is comprised, from shallowest to deepest, of the Calvert Bluff,

Simsboro and Hooper Formations. The Simsboro exists throughout the entire five-county area,
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but comprises an important fresh water aquifer in only the northern half of the study area.
Figure 5-1 is a schematic cross section which shows the position and thickness of the more
important geologic and water-bearing units, including the Simsboro. The section extends from
northern Robertson County to the Bryan-College Station area and passes through the Cities of
Calvert and Hearne, and through the City of College Station’s well field. Within the five-county
area, the Simsboro outcrops at the surface only in the very northwestern corner of Robertson
County as shown on Figure 5-2. Elsewhere, the Simsboro outcrop extends across about 150 miles
of Central Texas from near Bastrop to beyond Fairfield.

The northwestern extent of the Simsboro Aquifer corresponds to the northwestern
edge of the Simsboro outcrop. From the outcrop the Simsboro extends southeast as a thick,
consistent sand unit. The Simsboro is thin only in the northwestern part of its outcrop. It
thickens downdip to the southeast and is typically 300 to over 600 feet thick. The Simsboro dips
to the southeast at an average rate of about 100 feet per mile. Near Calvert, the position of the
Simsboro is affected by faulting within the Mexia-Talco Fault System. Coastward, the Simsboro
occurs at progressively greater depths, reaching a depth of over 3,000 feet near Bryan.
Water-table conditions exist in the sands of the Simsboro in the outcrop area, but artesian

conditions exist in all areas downdip to the southeast.

The Simsboro is one of the thickest water-bearing sands in Texas and is typically a
massive, thick-bedded zone consisting mosﬂy of fine- to medium-grained, well-sorted sands. The
Simsboro contains some, but relatively few, beds of clay and silty clay. Generally in the
Bryan-College Station area, the Simsboro consists of over 70 percent of fine- to medium-grained,
moderately permeable sand. Screen lengths in wells of Bryan and College Station range from 250

feet to over 450 feet.

The extent of the Simsboro capable of furnishing potable water, up to 1,000
milligrams per liter (mg/) or less of total dissolved solids content, encompasses only the northern
half of the five-county areca. Figure 5-2 shows the approximate extent of potable or fresh water
in the Simsboro. The fresh/brackish water boundary generally extends from near Bryan to
Normangee and into the very southeastern portion of Leon County. The boundary shown on
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Figure 52 is from Texas Water Commission (1989) mappings as modified in the local
Bryan-College Station area to reflect site specific data.

52.2 Present Use

Included in tables showing water demand projections to 2020 are water use figures
for the five-county area for 1980 and 1985. The values reflect both ground water and surface
water use, and the only significant surface water use is by a power plant in Grimes County.
Virtually all of the other present and past water use in the five-county area has been from

ground-water sources.

Table 5-1 provides the 1987 municipal and industrial use from ground-water sources
by county. Virtually all use is for municipal purposes with only low amounts used for industrial
purposes. Some irrigation use occurs, but virtually all is from shallow alluvial sources located
édjacent to the Brazos River. Neither the Simsboro nor the other aquifers addressed herein

furnish significant amounts of irrigation pumpage.

Table 5-2 provides the 1987 municipal ground-water use by aquifer and user according
to reports to the Texas Water Development Board (1989). The aquifer/fformation identifications
are those used by the Texas Water Development Board, and they do not always attribute
ground-water use to individual aquifers. In cases where a user obtains supplies from two aquifers,
the amounts are frequently grouped together and listed in a combined category. For example,
nearly all of the City of Bryan's and Texas A&M University’s use is from the Simsboro, with
only a little being from the Sparta. The listing shows this pumpage under the aquifer heading
Wilcox Group/Sparta Sand. There are other small inconsistencies such as the City of Hearne
being listed under Carrizo Sand/Wilcox Group when in actuality all of the pumpage is from the
Simsboro portion of the Wilcox.

Based on the available records, reports of owners, and estimates of the applicable

water-bearing units, the estimated distribution of pumpage by individual aquifer units for 1987 for

the five-county area for municipal purposes is as follows:
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TABLE 5-1

MUNICIPAL AND INDUSTRIAL GROUND-WATER USED FOR 1987

Municipal Industrial Total

County MGD Ac-Ft MGD Ac-Ft MGD Ac-Ft

Brazos 20.70 23,188.14 0.05 56.01 20.75 23,244.15
Robertson 213 2,381.49 0.03 3361 2.16 2,415.10
Leon 142 1,590.68 0.22 246.44 1.64 1,837.13
Madison 1.35 1,512.27 0.00 0.00 1.35 1,512.27
Grimes 1.48 1,657.90 0.19 212.84 167 1.870.73
Total 27.08 30,330.48 049 548.90 2757 30,879.38

SOURCE: Texas Water Development Board, 1989,

MGD is millions of gallons per day.
Ac-Ft is acre-feet.
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Table 5-2

Municipal Ground-Water Use By Aquifer For 1987
(Source: Texas Water Development Board, 1989)

Aquifer-  Carrizo Sand

User County MGD Ac-Ft

Hilltop Lakes Resort Leon 0.15863 177.70
City of Oakwood Leon 0.11911 133.43
City of Normangee Leon 0.09335 104.58
City of Nordheim Leon 0.04676 52.38

Carrizo Sand/Wilcox Group

User County MGD Ac-Ft
City of Jewett Leon 0.17634 197.53
FLO WSC Leon 0.16236 181.68
Robertson County Water Supply Corp. Robertson 0.12539 140.47
Twin Creek Water Supply Corp. Robertson 0.09211 103.18
City of Leona Leon 0.03145 35.24
Wheelock Water Supply Corp. Robertson 0.01971 22.08
City of Hearne Robertson 1.20719 1352.30
Leon Homeowners Assoclation Leon 0.00785

Lake Limestone Cov Rabertson 0.00673

Jackson Group

User County MGD Ac-Ft
Carlos Water Supply Corp. Grimes 0.14750 165.22
City of Shiro Grimes 0.01501 16.82

Aquifer:  Queen City Sand
User County MGD Ac-Ft

City of Centerville Leon 0.24398 273.31
Flynn Water Supply Cor Leon 0.00910

......................................

Sparta Sand

User County MGD Ac-Ft
City of Madisonville Madison 0.54941 615.44
Midway Water Supply Corp. Madison 0.02776 31.10
T D rt tof C ti Grim 0.71241




Table 5-2
Municipal Ground-Water Use By Aquifer For 1987 - Cont'd

Aquifer:  Wilcox Group

User County MGD

City of Calvert Robertson 0.38355
City of Buffaio Leon 0.30239
City of Franklin Robertson 0.15255
City of Bremond Robertson 0.12745
City of Marquez Leon 0.04916
City of New Baden Rebertson 0.00442
D & S Water Co. Robertson 0.00345
City of Calvert Robertson 0.00203

User County MGD Ac-Ft

Ramblewood MHP Brazos 0.01200 13.44
North Zulch M.U.D. Madison 0.05552 62.19
City of lola Grimes 0.02077 23.26
Bedias Water System Grimes 0.02614 29.28

Aquifer:  Catahoula Tuff / Jackson Group

User County MGD Ac - Ft
City of Anderson Grimes 0.05031 86.35

Aquifer:  Wilcax Group / Sparta Sand

User County MGD Ac-Ft
Brushy Water Supply Corp. Brazos 0.11513 128,97
City of Bryan Brazos 9.03844 10124.86

Texas A-M Physical Plant Dept Brazos 5.56493 6233.84

User County Ac-Ft

User MGD Ac-Ft

3-8



Table 5-2
Municipal Ground-Water Use By Aquifer For 1987 - Cont’d

Aquifer:  Simsboro Sand

User County MGD Ac - Ft
City of College Station Brazos 5.61158 6286.09
Wixon Water Supply Corp. Brazos 0.29090 325.86

Aquifer:  Other

User County MGD Ac-Ft

Texas Department of Corrections Grimes 0.19802 221.82
Dobbins-Plantersville WSC #3 Grimes 0.04314 48.33
Benchley Oaks Subdivision Brazos 0.02166 24.26
Richards Water System Grimes 0.02103 23.55
Shadow Lake Subdivision Grimes 0.01971 2207
D & S Water Co. Brazos 0.01471 - 16.47
Emmett Water Co. Grimes 0.00879 9.84
H & T Water Supply Leon 0.00750 8.40
Glenn Oaks MHP Brazos 0.00747 B.37
Leon!.8.D. Leon 0.00653 7.32
Roans Prairie WSC Grimes 0.00612 6.86
D & S Water Co. Brazos 0.00584 6.54
D & S Water Co. Brazos 0.00503 5.63
D & S Water Co. Brazos 0.00419 4.69
West Cedar Creek W.S. Leon 0.00391 437
D & § Water Co. _ Brazos 0.00385 4.3
Forest Lake Water System Brazos 0.00345 3.87
Grassy Creek MHP Grimes 0.00315 3.53
D & S Water Co. ' Brazos 0.00242 2.7%
East Cedar Creek Water System Leon 0.00240 2.69
D & S Water Co. Brazos 0.00230 258
D & S Water Co. Robertson 0.00136 1.62
Lake Winona Subdivision Grimes 0.00082 0.92



1987 Municipal Pumpage Percent of Total

Aquifer Ac-ft Municipal Pumpage
Simsboro 24,758 81
Carrizo 927 3
Queen City 284 1
Hooper and Calvert Bluff 819 3
Sparata 1,742 6
All Others 1,837 6
Total | 30,367 100

Over 80 percent of the pumpage is from the Simsboro. Over 23,000 ac-ft was
produced from the Simsboro in 1987, of which approximately 20,366 ac-ft, or 87 percent, was by
the well fields serving Bryan, College Station and Texas A&M University. Other Simsboro users
include Hearne, Calvert, Wixon Water Supply Corp., and several other smaller users scattered
over a large area mostly in Robertson County. These smaller users tend to be listed under the

Wilcox Group or Carrizo Sand/Wilcox Group in Table 5-2.

Tables 5-3, 5-4, and 5-5 show historical Simsboro pumpage for the Bryan, College -
Station and Texas A&M University well fields from 1954-1988. Figure 5-3 is a graphic
representation of the Simsboro pumpage for these three well fields. The locations of the well

fields are shown on Figure 5-2.

523 Water Quality

Chemical quality of ground water is largely determined by the type of soil and rock
through which the water has passed. Consequently, the amounts and kinds of minerals in solution
depend on the composition and solubility of the geologic materials. Table 5-6 provides a
summary of water quality in the Simsboro Aquifer at various locations in the artesian portion of
the aquifer starting immediately downdip of the Simsboro outcrop (Tidwell Prairie Well) in
northwest Robertson County and continuing downdip along Highway 6 through Hearne, the
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Year

1954
1855
1956
1957
1958
1859
1960

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1873
1674
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

JAN

0.00
0.02
2.56
0.00
0.21
0.25
0.00
0.05
0.16
0.41
0.61
0.83
3.37
2.44
2.29
2.13
4.06
3.06
2.90
3.06
483*
n77*
1263 *
2370 *
6.06
7.65*
3.30
7.2 *
8.44
7.55
.55 *
10.05 *
6.60
5.99
6.12
8.95*

Average Monthly And Yearly Simsboro Pumpage - MGD

FEB

0.00
0.03
0.35
0.00
0.03
0.00
0.00
0.00
0.05
0.16
0.41
0.70
3.34
2.21
2.30
3.63
3.50
3.14
2.83
2.84
3.20

11.80*
13.39 *

545

6.69 *

3.20

3.67 .
r32*

8.55
7.50

11.09 *
9.50 *

6.67
577
6.23
831>

MAR

0.00
0.00
0.01
0.00
0.00
0.23
0.00
Q.05
0.07
0.46
0.44
0.66
1.61
2.26
30
372
2,58
5.29
4.37
2.99
4.46
11.68
13.12
531

- 7.61

290
3.76
7.57
8.07
7.55
10.75
8.51
7.87
6.14
6.32
6.25

0.00
0.00
0.04
0.03
0.05
0.16
0.21
0.25
0.22
0.75
0.92
1.42
2.47
207
3.07
3.53
3.71
5.58
552

3.87*
12.57 *
o141t
* 1413~

5.62

* 586*™

an

* &25*
* 866"

8.08
2.01
* 1148
* 736
8.14
8.85
10.21 *
7.97

* Portion of water used to fill cooling lake

- City of Bryan
MAY JUN
0.00 0.26
0.05 0.38
0.51 1.32
0.02 079
0.43 1.52
0.08 0.78
Q.52 2.49
1.72 1.11
1.62 1.27
1.80 3.13
1.96 279
1.64 3.05
1.42 4,48
1.49 576
3.12 2.88
4.29 6.28
4,58 572
4.20 7.69
5.66 8.31
5.51 5.31
12.78 1202~
12.25 1164 *
7.55 % 975 *
6.78 7.95
7.89 10.13 *
.77 5.06
4.07 9.60
5.35 6.88
8.27 11.24
9.32 0.86

10.61 10.00
7.58 10.82
9.49 10.41 *
7.59 7.30
9.41 11.79
7.7 8.82

Table 5-3

5-11

JUL

0.86
n
259
3.16
1.40
1.38
1.36
0.59
284
3.98
437
504
6.7%
534
3.96
9.84
8.91
10.31
7.53
8.66
1.1
g.12
9.65
14.70
1291
5.68
12.56
10.60
13.47
12.59
12.84
11.22
13.18
10.44
11.24
11.20

AUG

032,

1.25
269
1.90
193
0.97
132
2.06
445
5.00
3.13
2.03
4.15
6.20
7.46
7.05

10.54
6.08
7.06
7.78
9.85 *
9.63 *

11.08

1.27

12.13
5.68

10.77 -

13.18

13.47

11.36

1232

15.02

10.73

15.19

15.90

SEP

0.23
0.61
3.16
0.37
0.35
0.34
1.57
1.24
1.06
1.91
2.70
3.7
2.7
2.96
4,06
3.95
4.44
5.61
6.67
6.54
1278
9.51
8.02
11.00
6.03
5.53
4.68
10.18
11.83
10.23
11.67
11.34
7.44
9.20
1272

oCcT

0.00
1.92
1.26
0.00
0.00
0.00
0.02
0.58
0.86
2.03
1.48
1.91
2.68
2.20
372
364
452
382
5.43
5.77

13.29 *
9.46 *
455

10.15*

12,49 *
5.78
6.00
9.14

11.24 *
8.52

1175~
7.56
6.87
8.38

1265 *

NOV

0.00
278
0.00
0.00
0.00
0.00
0.02
0.12
0.34
0.58
0.77
3.08
27
1.84
272
4.44
5.19
3.45
3.3
5.60
1187 *
13.27 *
6.22
728 %
688~
4.47
5.28
8.64
10.61 *
7.99
is2
6.68
6.26
9.21 *
10.08 *

DEC

0.00
236
0.06
0.00
0.00
0.00
0.19
0.05
0.04
0.54
0.68
3.05
243
248
435
3.46
3.88
289
3.16
§.03
10.81 *
1302 *
s
6.02
1222 *
3.46
601 *
7.74
7.74
5.76
1051 *
6.66
6.10
637"
ses~

YEARLY
AVG

0.14
0.93
121
0.52
0.49
0.35
0.64
0.65
1.08
173
1.69
2.26
3.13
3.10
3.58
4.66
5.14
5.09
5.23
525 *
097 *
1131 *
9.60 *
960 *
891
469 ~
6.25 *
854 *
10,00 *
894 *
117 *
036 *
8.32 *
834
10.13 =



1981

1982

1983

1984

1986

1987

1988

1989

JAN

337

363

4.67

4.64

4.36

3.90

4.58

3.4

FEB

3.74

3.76

4,62

4.98

4.91

4.48

4.42

4.18

MAR

3.48

3.6z

4.72

4.55

5.62

4.47

3.98

4.49

APR

2.80

3.25

4.72

3.78

4.76

4.56

afn

4.02

City of College Station _
Average Monthly And Yearly Simsboro Pumpage - MGD

MAY

3.30

424

6.53

475

5.32

5.27

4.16

4.44

Table 5-4

JUN

4.33

4.67

610

681

486

4.53

4.39

4.59

JUL

5.19

6.04

7.19

7.54

8.23

6.90

4.17

547

5-12

AUG

5.58

5.52

7.26

8.93

6.77

9.35

6.05

SEP

0.08

5.66

6.02

6.75

7.64

5.52

6.37

523

ocT

0.12

5.61

5.74

5.59

5.47

5.13

5.89

4.80

NOV

0.85

467

5.24

478

4,94

4.73

5.29

3.57

DEC

2.46

4.31

4.76

4.21

4.16

428

4.34

346

YEARLY
AVG

0.29

4.37

4.71

£.60

5.68

5.37

5.45

4.35



Year JAN
1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1570

1971

1972 1.78 ~
1973 2.3
1974 218
1976 261
1976 269
1977 0.56
1978 345
1976 4.38
1980 391
1981 4.56
1982 3.93
1983 2.36
1984 260
1985 3.14
1986 2.56
1887 275
1988 293
1989 3.93
* Estimated

FEB

190 *
2.27
2.64
279
1.90
3.28
3.83
4.00
£.04
4.05
4.13
2,63
3.23
3.72
3.47
3.34
3.80
4.47

Average Monthly And Yearly Simsboro Pumpage - MGD

MAR

185~
222
2.89
281
285 ™
3.03
3.56
4.85
4.81
1.15
375
235
2.50
3.43
4.80
276
4.30
4.44

APR

1.89 *
239
286
3.19

335"

3.35
4.06
6.32
5.89
3.81
3.92
3.45
1.12
4.06
3.76
4.08
4.52
5.68

Table 5-5
Texas A & M University

MAY  JUN JUL  AUG

No Monthly Data Available
212 226% 222 222
2.55 272 279 276
2.83 272 32r 297
3.00 314 276  3.15
315" 330" 290* 331°*
3.26 355 378 4.07
4.11 459 475 510"
4.69 537 456 493
4.77 7.31 582 588
4.13 4.31 495  7.10
3.77 433 408 307
3.19 320 344 330
3.40 445 401 4.46
aa 386 387 444
292 219 419 367
3.42 4271 589 659
494 544 620 685
4.99

5-13

SEP

247
3.46
3.14
3.81
411>
3.97
540 *
537
542
7.44
4.29
111
495
5.26
3.94
6.73
6.04

ocT

2,26
3.34
299
3.53
an-*
4.23
5.04
532
4.62
5.98
283
0.99
4.05
3.87
an
5.31
5.72

NOV

213
292
259
295
3.10
403
4.71
4.28
3.65
621
125
0.56
3.59
3.36
3.24
4.29
4.32

DEC

201 ~
2.41
236
249
261"
3.55
4.09
4.1
3.75
4.31
0.88
1.72
2.74
3.00
2.80
328
3.94

YEARLY
AVG,

0.08*
0.08*
0.08*
0.9
0.9
09
0.9
1.0
11
1.1
0.9
0.9
172
1.90"
2.10
2.66
279
3.03
3.09
3.39
4.39
4.77
507
4.83
3.35
2.36
3.42
3.79
3.44
4.39
4.93



Agure 5-3
Annual Simsboro Pumpage By
Bryan, College Station, and Texas A & M University
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Sample Date
Laboratory
pH (units)

Table 5-6

Chemical Quality Of

Water From Simsboro Wells

TDH
Drinking

65-85

Specific Conductance (umhos/cm) -

Calcium (Ca}
Magnesium {Mg)
Sodium (Na)
Bicarbonate (HCO3)
Carbonate (CO3)
Suifate (SO4)
Chioride {C)
Silica (SiO2)
Flouride (F)
Nitrate (NO3)
Iron (Fe)
Manganese (Mn)

Total Alkalinity (CaCQO3)
Total Hardness (CaCQ3)

Total Dissolved Solids (calculated) 1,000

Tidwell
Pralirie

Water Standards Well

3/6/86
IML
7.67
450

65
8.6
38
244
<1
40
30
16
<0.01
<0.09
0.14
0.25
200
260
321

Cilty of City of
Hearne College Station
Well 3 Well 1
2/25/71 9/5/79
TDH TDH
8.5 8.5
702 973
4 3
2 1
172 220
354 500
7 7
<4 4
44 54
18 -
0.3 0.5
<0.4 <0.04
- 0.05
- <0.02
335 422
18 10
441 540

Note: A/l concentrations are expressed in mg/i unless specified.
TDH: Texas Department of Health Laboratory, Austin, Texas
IML: Intermountain Laboratories, College Station, Texas
EW: Edna Wood Laboratory, Houston, Texas

5-15

City of

College Station
Test Hole

8/« /75
Ew
7.7



College Station well field, and to the City of College Station, generally along the schematic
section shown in Figure 5-1. The City of College Station Test Hole, referenced in Table 5-6, is
located approximately at the intersection of University Drive and Texas Avenue. Included on
Table 5-6 for comparison purposes are the constituent concentrations for current drinking water

standards of the Texas Department of Health.

Generally, water in the Simsboro becomes more mineralized with depth. Some local
variations occur, probably due to faulting and varying geochemical processes. Between the
outcrop and the Bryan-College Station well fields, mineralization only increases slightly, but rapidly
deteriorates between the well fields and the center of College Station. As shown in Table 5-6,
the change is from a generally low mineralized water to a highly mineralized unpotable water.
As shown on Figure 5-2, the 1,000 mg/ total dissolved solids boundary lies southeast of the Bryan,
College Station, and Texas A&M well fields.

Updip of the 1,000 mg/ total dissolved solids boundary, Simsboro water for public
supplies typically meets all drinking water standards. The water consists of a sodium bicarbonate
water suitable for municipal use. However, on occasion and principally in updip, shallow parts

of the aquifer, the water can exceed recommended iron and manganese levels.

Simsboro water temperature increases in the downdip direction. In the outcrop area
in Robertson County the water is about 70 degrees Fahrenheit. Temperature increases with
depth to the southeast to about 115 to 120 degrees Fahrenheit at the Bryan-College Station well

fields. Forced-draft cooling towers are utilized to treat the water from those well fields.

524 Water Levels in Wells

When many of the wells of Bryan, College Station and Texas A&M University were
drilled, the artesian pressure in the Simsboro was high enough that water levels were above the
land surface, and wells would flow. Figure 5-4 depicts the water-level decline through time for
various Simsboro wells in the Bryan and College Station well fields. Since the 1950s, water levels
have declined and in amounts proportional to pumpage. By the spring of 1966, pumpage had
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FRgure 5-4
Historical Static Water Leveis in Various Bryan

Depih to Waler, and College Station Simsboro Wells
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reduced the pressure in Bryans wells so that water levels were below land surface. At that time,
static water levels in Texas A&M University’s well field were still above land surface primarily

due to the relatively low surface elevation at the wells.

Figure 5-4 indicates the general amount of water-level decline which has occurred.
From 1954 (when Bryan started pumping from the Simsboro) to date, water levels have declined
about 160 feet. By a comparison of Figure 5-4 and the combined pumpage of the Bryan, College
Station and Texas A&M University well fields, the amount of water-level decline in relation to
pumpage can be approximated. The continued decline in Simsboro water levels is largely due to
the continued increase in pumpage in the Bryan-College Station area. If pumpage were to remain
constant (no future increases), water levels within a few years would essentially stabilize. Current
static water levels are estimated to range from a few tens of feet to about 180 feet below land

surface. Pumping levels are typically 50 to 100 feet deeper.

525 Hydraulic Characteristics

Based on available tests of wells completed in the Simsboro, the hydraulic conductivity
of the Simsboro Sand generally ranges from about 100 gpd/sq ft (gallons per day per square foot)
to over 350 gpd/sq ft. The lower values are generally representative of the finer sands present

in the Simsboro while the higher values generally represent coarser sands.

The relatively high hydraulic conductivities coupled with the thick sands present give
rise to high transmissivities for the Simsboro. Locally within the area of Bryan, College Station
and Texas A&M University well fields, aquifer tests indicate transmissivities ranging from 90,000
gpd/ft (galions per day per foot) to 125,000 gpd/ft (Harden, 1977). Such high values indicate a
very productive aquifer in the vicinity of the subject well fields. These values are similar to those
for the largest, most important aquifers in Texas. Regionally, Simsboro values for transmissivity
are probably more typically between 40,000 gpd/ft and 80,000 gpd/ft.

From regional geologic studies and comparisons of actual and computed drawdowns

due to past pumping in the Bryan-College Station area, it is known that the long-term, effective
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transmissivity is not as large as in the vicinity of the Bryan, College Station and Texas A&M
University well fields. Somewhat thinner sands exist in other areas, and faulting within the
Mexia-Talco Fault System disrupts the continuity of the sands. The result is that more water-level
drawdown has occurred in the Bryan, College Station and Texas A&M University well fields
from the pumping to date than would be indicated by the local transmissivities measured in the
well fields. It has been calculated (Guyton, 1971) (Harden, 1977) that the effective transmissivity
after about one weeks pumping is between 50,000 and 60,000 gpd/ft as opposed to the local

transmissivities measured in the well fields.

Coefficients of storage for the Simsboro outcrop generally range between .1 and .2
where water-table conditions exist. In downdip areas artesian conditions prevail, and the
. coefficient of storage generally ranges from .0001 to .001. Based on tests of many wells in the
Bryan, College Station, and Texas A&M University well fields, the average storage coefficient
is about 00035 (Harden, 1977).

526 Recharge, Discharge and Movement of Water

The sands of the Simsboro receive recharge in their outcrop areas primarily from
precipitation but also from streamflow losses where water tables are below the elevation of creek
beds. The mapped recharge area forms a belt one to six miles wide, extending about 150 miles
from just south of the Colorado River in Bastrop County to the Trinity River in northeastern
Freestone County. The recharge areca averages about three miles in width and covers

approximately 460 square miles.

The principal factors influencing the amount of recharge to the Simsboro are the
amount and character of precipitation, topography, character of surface materials, type and
amount of vegetation, and the ability of subsurface materials to accept recharge and transmit it
to areas of discharge. It is virtually impossible to measure the total available recharge directly,
but estimates based upon studies in adjacent areas are available (Texas Water Development
Board, undated; Cronin and Wilson, 1967). The maximum amount of recharge is estimated to

range up to about three to four inches per year which is about 10 percent of the average annual
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precipitation. Accordingly, over a 460 square mile area, recharge of up to 74,000 to 98,000
acre-feet per year or 66 to 87 mgd (million gallons per day) may be applicable.

While recharge is fairly large, recharge alone is not too important or a limiting factor
with respect to the availability of water to wells located in downdip artesian areas because of the
large quantities of water in storage in the Simsboro. For example, where water-table conditions
exist in the recharge area, the coefficient of storage (amount of water drainable from the sands)
is estimated to be between 0.1 and 0.2 based on experience with typical sands. Using a value of
0.15, the amount of water drainable from just the upper 10 feet of saturated sand in the outcrop
area amounts to over 440,000 acre-feet. In the upper 50 feet the amount would be five times
as large which is equivalent to pumping 67 mgd for 30 years. Thus, large amounts are available
for decades from downdip pumping wells with relatively small water-level declines in outcrop areas

even without recharge.

At present, a very large percentage of the natural recharge is rejected, and the
Simsboro is essentially full to overflowing. Recharged water reaching the water table in outcrop
areas moves slowly in the direction of the hydraulic gradient which is from areas of topographic
highs towards areas of discharge along the principal stream valleys. Most of the discharge takes
place by evapotranspiration in low areas along the principal drainage ways in the outcrop areas.
Other discharge occurs by seepage, but these amounts are mostly small. A small part of the
recharge also moves down the hydraulic gradient to downdip areas. Under natural conditions and
prior to pumping, a small amount moves generally downdip for many miles. Natural ground-water
movement rates in the Simsboro are very slow, most probably between about 50 and 200 feet per

year.

Pumping from a well changes the local flow pattern so that water moves to the well
from all directions. Figure 5-5 is a schematic diagram showing the Simsboro Sand, its recharge
area, and the position of the potentiometric surface (defined by the water levels in wells) both
prior to pumping and during pumping. Figure 5-5 also shows the cone of depression resulting

from pumping, and the movement of water to a well from both updip and downdip directions
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Figure 5-5
Cross Section Showing Conditions In Typical Artesian Sand
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during pumping. Figure 5-6 shows a plan view of the movement towards a pumping well, and

depicts typical flow lines from an outcrop/recharge area.

Prior to well development the flow regime in the Simsboro was in a state of
equilibrium with the total recharge to the system being equal to the total discharge from seeps
and evapotranspiration. Pumping by wells disrupts this equilibrium and causes a withdrawal of
water from storage and a concurrent decline of water levels. As water levels fall, natural
discharge from the system is reduced, and recharge may be increased. In time, these changes in
natural inflow and outflow may be sufficient to balance the withdrawal. If that occurs, a new
equilibrium is achieved in which recharge is balanced by the sum of natural outflow and pumpage.
Under such conditions depletion of storage no longer occurs. Such an equilibrium, however, is
not always possible, especially if the rate of withdrawal is large. Also, it would take tens of feet
of lowering of water levels in the outcrop area to capture the water currently being rejected from
the Simsboro via evapotranspiration and seeps. However, for the Simsboro and other deep
artesian aquifers, if the well pumpage should exceed the reductions in natural outflow which could
be achieved and any increases in recharge which could be induced, the wells would continue to

furnish water from storage.

Because the outcrop is so extensive and the amount of water in storage is so large,
very large developments can be supported with only relatively small, continuing water-level
declines. Thus, the present recharge rate, while theoretically important, has little relation to the
amount of ground water which is practicable to be developed from deep artesian wells over a

period of time -- or even over many decades.

5.2.7 Availability of Water to Meet Demands of the Year 2020

The amount of water capturable by a given well field is a function of the water
transmitting capacity of the aquifer, the available drawdown in a given well field, the amount of
recharge to the aquifer, and the amount of water in storage in the aquifer. Generally the
transmissivity in the artesian portion of the Simsboro Aquifer is quite high, and where sufficient

available drawdown is available, large well and well field yields are capable of being developed.
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In fact, the Simsboro is one of the most productive aquifers in Texas and is largely undeveloped

at present.

Available drawdown is the distance between the static water level and the top of the
aquifer (or screen in the well). Generally available drawdown increases to the southeast
corresponding to the dip in the formation. This is due to the top of the Simsboro dipping
coastward at a much greater rate than the potentiometric surface. Therefore, available drawdowns
in the north and northwestern parts of the study area near the Simsboro outcrop are reasonably
small, while in downdip areas available drawdown is quite large. Figure 5-1 generally indicates
the dip of the top of the Simsboro, and the dramatic increase in available drawdown from
northwest to southeast. Near the Simsboro outcrop and near the City of Calvert, available
drawdown is reasonably small and generally ranges from just a few tens of feet to about 200 feet.
Near the City of Hearne, available drawdown increases several hundred feet, and it continues to

increase to the southeast toward the Bryan-College Station well fields.

Near the Simsboro outcrop and within just a few miles downdip.of the outcrop,
available drawdown limits well yields generally to less than several hundred gallons per minute.
Where available drawdown generally exceeds 100 to 200 feet, reasonably large well yields in excess
of 1,000 gpm (gallons per minute) can be obtained where thick sands of the Simsboro exist. In
the vicinity of the Bryan-College Station well fields, individual well yields are more limited by well
and pump diameters than by other factors. Typically, wells have been designed to furnish 1,500
to 3,000 gpm per well which is equivalent to 2.2 to 4.3 mgd per well.

Typical well field yields in the downdip portion of the Simsboro Aquifer are, to date,
only a function of the users needs rather than limitations of the Simsboro Aquifer to furnish
water. The following table provides the 1987 Simsboro pumpage and number of Simsboro wells
in use in 1987 by Bryan, College Station and Texas A&M University:
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1987 Pumpage

Well Field Number of Wells {ac-ft)
Bryan 8 9,343

College Station 3 6,105
Texas A&M University 3 4,918

Since 1987, College Station has added one well to its well field. These well field
yields are only indicative of municipal water needs of the area and not indicative of the availability
of water from the Simsboro. In fact, the Simsboro is capable of furnishing substantially more

than the amount of water currently being pumped.

The largest projected future water demand in the fivecounty area will occur in the
primary study area (Brazos County) and will be for the largest present users, Bryan, College
Station, and Texas A&M University. Their combined municipal demand is projected to increase
from approximately 23.4 mgd in 1990 to approximately 42.6 mgd in year 2020. The increased
demand is much too large to be obtained from any of the aquifers present in the planning area,

except the Simsboro.

To generally indicate the Simsboros capability to provide increased demand, a
hypothetical well field was located in northern Brazos and southern Robertson County and
calculations made of future pumping levels. The hypothetical well field was designed to yield up
to an average of 49.1 mgd, the total projected demand in Brazos County for 2020. Well spacings
were assumed to be at 2,000-foot intervals; individual well yields of 2,100 gpm were assumed.
The number of wells required is based on meeting the projected maximum day water demand for
Brazos County as furnished earlier in this report. The general layout of the hypothetical well
field is shown on Figure 5-7. The conceptual layout includes using 10 of the 14 existing Simsboro
wells of Bryan, College Station and Texas A&M University. Additional wells were then added
to the well field to meet the estimated future peak daily demands. The wells were added at
2,000-foot spacings along a line extending north toward the City of Hearne. Many other
alternative well field layouts would also be possible, but generally should include appropriate well
spacings (2,000 feet or more) and well field expansion toward the northwest, away from poorer
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Figure 5-7
Conceptual Well Field
To Meet Brazos County Municipal Water Demand
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quality water. Also, actual well ficld expansion should be based on appropriate test drilling.
Table 5-7 shows the results of calculations of future pumping levels and lists the number of wells

necessary in five-year increments through year 2020 to meet projected peak demands.

The future pumping levels shown in Table 5-7 were estimated using a
computer-assisted mathematical modél based on the Theis equation. This mathematical model
was developed by the Texas Water Development Board (1973). The calculations are based on
a non-leaky artesian solution. The model allows simulation of drawdown (artesian pressure
decline) by input of parameters including pumpage, transmissivity, storage coefficient, and
boundary conditions by use of image wells. The following hydraulic characteristics were used for
the model:

Transmissivity = 100,000 gpd/ft for the first 7 days of any pumping or pumping increase
and 55,000 gpd/it thereafter

Storage Coefficient = 00035

Outcrop = 25 miles from existing Bryan and College Station well fields

Well Yield = 2,100 gpm per well

Pumpage for each five-year period was held constant at the average well field
pumpage rate shown in Table 5-7 which is the projected Brazos County demand at the end of
the five-year period. For example, during the entire period 1990 to 1995, 30.5 mgd was pumped
continuously. This water was pumped from 10 wells each pumping about 2,100 gpm. However,
as shown in the table, 19 wells are needed in the well field to meet projected peak daily demands.
As water demand increased with time, the number of wells and the pumpage used in the model

was increased, as shown in the table.

The average depth of pumping levels shown in Table 5-7 is the calculated average
pumping level in the conceptual well field after pumping continuously to the end of the specified
period of time. The average depth of the pumping level is based on the computed drawdowns
plus an assumed depth of static water level of 100 feet below ground level and also 30 feet of

interference drawdown from others. This interference drawdown is based on calculations and
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TABLE 5-7

CONCEPTUAL WELL FIELD AND ESTIMATED PUMPING LEVELS

Average
Well Field Well Field Average
Total No. Pumpage Capacity Depth of
Time Period of Wells (MGD) (MGD) Pumping Level®

1990-1995 19 30.5 57.5 425
1995-2000 22 358 66.5 450
2000-2005 24 393 726 480
2005-2010 26 429 78.6 510
2010-2015 28 46.0 84.7 545
2015-2020 30 49.1 90.7 575

Feet below ground level.
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estimates to provide for a few million gallons per day of Simsboro pumpage in Leon County and
approximately 20 mgd of pumpage in Robertson County near Calvert, Texas. The pumpage in
Robertson County is based on estimated ground-water requirements for power plant and mining
purposes. As shown, the estimated average pumping level in 2020 is approximately 575 feet
below ground level. During peak water demands, such as during the summer demand, pumping
levels will temporarily be lower, while during times of low water demand levels will be higher
than those shown. These seasonal water-level fluctuations are mostly unimportant with respect

to water availability from the Simsboro.

The results of modeling and the calculations indicate that the Simsboro Aquifer is
capable of providing, with some safety factor, all the municipal water requirements for Brazos
County including Bryan, College Station, and Texas A&M University. Calculations show that
pumping water levels would generally only decline about 350 feet from the present until 2020.
With even lower pumping levels, quantities of water in excess of that required to meet projected
2020 demands could be produced. '

Typically, the construction of existing Simsboro wells in Bryan/College Station well
fields allow high-capacity pumps to be set as deep as 600 to 700 feet below ground level. By
modifying and setting pumping equipment in existing wells below pumping levels projected
through 2020, existing wells can be used in meeting future projected water requirements. If in
some wells, pumping levels fall below the maximum pump setting depth, new wells can be
constructed with casings of adequate diameter set sufficiently deeper to provide for 2020 pumping

levels or even deeper levels.

528 Interference Effects From Pumping by Others

Relative to the Bryan-College Station demand, any potential future development of
the Simsboro by others will be mostly for relatively small supplies or at distant locations. No
other significant demands are forecast for the entire five-county area. Thus, the potential
interference effects on future Bryan-College Station Simsboro developments are not likely to be

a limiting factor 1o those developments. Also, interference on others from Bryan-College Station
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developments is not likely to be overly significant because of the small projected demand and
distant locations. Future projected municipal demands which might logically be obtained from
the Simsboro by others are both few and small. Little agricultural development is anticipated,
but some moderate to large industrial developments primarily for power plant supplies or in

association with lignite mining are anticipated from the Simsboro.

The Texas Water Development Board water use projections provided earlier in this
report include projections for future pdwer plant use. Included are 21.4 mgd in 2020 in
Robertson County and 10.7 mgd in 2020 for Grimes County. The Robertson County use will
likely all be from the Simsboro, and the Grimes County use from surface water sources. Other
projections of pumpage from the Carrizo/Wilcox Aquifer for mining and power plant purposes
are available (R.W. Harden & Associates, Inc., 1986). Figure 5-8 and Table 5-8 portray these
data.

The available data are incomplete and are not necessarily current. Even so, water
requirements for individual projects are reported to range from less than 1,000 acre-feet per year
to over 30,000 acre-feet per year. In general, several projects are reported to involve withdrawal
rates between about 10,000 and 20,000 acre-feet per year. The information appears sufficient to
'indicate that substantial pumpage will likely occur with some being located in the northern portion
of the planning area or in adjoining counties to the southwest. Moreover, the data indicate that
nearly all of the pumpage likely will be from the Simsboro with little being from other aquifers.
The locations of future potential Simsboro pumping by others appear to be mostly at distances
of about 20 to over 70 miles from the Bryan-College Station area. Because of the large distances,
no overly large, or limiting, interference effects on potential future Bryan-College Station

Simsboro well fields appear likely.

The effect of a well field, producing 20,000 acre-feet per year from the Simsboro,
located in northern Roberison County would be between about 20 to 30 feet of interference
drawdown on the present Bryan-College Station well fields. Interference of that magnitude, or
even substantially larger, will have little impact on the overall availability of water from the

Simsboro in northern Brazos and southern Robertson Counties to meet Bryan-College Station use
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Figure 5-8

Projected Pumpage From The Carrizo / Wilcox Aquifer
For Mining And Power Plant Purposes
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DRAFT WATER CONSERVATION PLAN

L Education and Information

Several methods will be used to educate and inform water users about the benefits

of water conservation and of ways to save water.

A.  Initial Program

1.  Publish an article in the local newspaper announcing the adoption of the
plan, providing information on the availability of details of the plan, and
notifying the public of the intent to distribute educational materials.

2.  Distribute an initial announcement of the plan, fact sheet, and educational

material to existing customers.

3. Maintain a supply of the educational brochures and pamphlets which are

available from the TWDB and other sources.

4.  Provide a supply of the brochures and pamphlets for distribution at city

offices, schools, libraries, and other public places.

S.  Provide a packet of the conservation plan fact sheet, brochures and

pamphlets to new customers.

B. Long-Term Program

1.  Continue the distribution of brochures and pamphlets to new customers

and once a year as inserts in water bills.
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2.  Cooperate with builders, developers, businesses, governmental agencies,
schools, and Texas A&M University to develop water conservation exhibits

and programs for inclusion at seminars and trade association conventions.

IL Plumbing Codes

Adopt a plumbing code which requires the use of water saving fixtures for all new
construction and for replacements in existing structures. The standards that are recommended
by the TWDB represent readily available products and technology at a minimal, if any, extra cost

over previous standards.
The standards are:

Tank-type toilets

L

Maximum 3.5 gallons per flush

Flush valve toilets - Maximum 3.0 gallons per flush

Tank-type urinals - Maximum 3.0 gallons per flush

Flush valve urinals - Maximum 1.0 gallons. per flush

Shower heads - Maximum 3.0 gallons per minute

Lavatory and kitchen - Maximum 2.75 gallons per minute
faucets

Hot water lines - Insulated

Swimming pools - Recirculating filtration equipment

- Revisions to the standards will be considered and adopted as improved products

become available, practical, and economical.

I11. "~ Retrofit Program

Provide information through the education. program to plumbers and customers about

the advantages and availability of retrofit devices for fixtures in existing homes and businesses.
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Encourage the voluntary installation and use of low-flow shower heads, faucet aerators, and toilet
dams. Encourage local retail stores which sell plumbing supplies to include low water-using

fixtures in their inventory.

Iv. Water Rate Structure

Consider and evaluate the adoption of a water rate structure which encourages water
conservation. Such rate structures include an increasing block rate, a continuously increasing rate,
peak or seasonal load rates, and excess use fees. Require a uniform rate structure as a minimum

condition of any future contract for sale of water to other utilities.

V. Universal Metering and Meter Maintenance.

Require meters for all water users, including separate meters for each living unit in

multi-family complexes and also for all utility, city, and other public facilities.

Establish 2 meter maintenance program which includes regularly scheduled testing and
repairs and replacement as necessary. Meters should be inspected and/or tested for any apparent
problem and upon customer complaint for any unusual and significant variation in normal usage.

The recommended regular testing schedule is as follows:

Production (master) meters - once a year

Meters larger than 1" - once a year

Meters 1" or smaller - once every ten years
VL Water Conserving Landscaping

Provide information through the education program to homeowners, home builders,
developers, business owners, landscapers, and irrigation contractors about the methods and

benefits of water conserving landscaping.
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The following methods will be promoted:

A. Encourage the use of adapted, low water using plants and grasses for

landscaping new homes and sites for commercial, office, and retail development.

B. Encourage the use of drip irrigation systems when possible and other water
conserving irrigation systems, with efficient sprinklers and a layout that

accommodates prevailing winds.

C. Encourage the use of ornamental fountains that recycle water and use the

minimum amount.

D. Encourage nurseries and businesses to offer adapted, low water using plants and

grasses and efficient irrigation systems and to promote their use with

demonstration projects and advertisement programs.

VIIL. Water Audits and Leak Detection

Continue monthly records and accounting which compares water production and water
delivery. On a regular basis and when otherwise indicated by the apparent water losses, perform
investigations to detect and locate major leaks or other sources of lost water. Make repairs and

corrective actions as soon as problems are discovered.

VIIL Recycling and Reuse

Evaluate the potential for recycling and reuse of water. Encourage the use of treated
effluent for irrigation if it is found to be feasible, environmentally sound, and within the

parameters of regulations of the Texas Department of Health and Texas Water Commission.
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IX. Implementation and Enforcement

The process of developing and adopting a water conservation plan will include the
appropriate resolutions, policy statements, city code revisions, and budget allocations necessary
to implement the various elements of the program. A program administrator will be responsible
for directing the implementation and enforcement of the program and also for monitoring public

response and compliance. An annual report will be prepared on the progress, public acceptance,

effectiveness, and net benefits of the program.

An acceptable water conservation plan will be required as a condition of a contract

between a regional authority and its customer utilities.
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DRAFT DROUGHT CONTINGENCY PLAN
L TRIGGER CONDITIONS
Trigger conditions will be set to indicate the need for drought contingency measures
to be put into effect. Trigger conditions will be set for mild, moderate, and severe conditions to
indicate the need for the corresponding level of contingency measures.

A. Mild Condition

1.  Daily water usage is at or above 90% of the firm capacity of the water

system for three consecutive days.

2. Weather conditions, forecasts, and the season of the year indicate a

continuing and possibly increasing level of demand on the water system.
B. Moderate Condition

1.  Daily water usage is at 100% of the firm capacity of the water system for

three consecutive days.

2. Weather conditions, forecasts, and the season of the year indicate a

continuing and possibly increasing level of demand on the water system.
C.  Severe Condition

1.  Daily water usage exceeds the firm capacity of the system for three

consecutive days.

2. Weather conditions, forecasts, and the season of the year indicate a

continuing and possibly increasing level of demand on the water system.
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3.  Regardless of recent water usage and drought conditions, there is an
impending or actual failure of a major component of the water system
which could cause a serious disruption of service to part or all of the

service area.
The trigger conditions will be modified when plans and projects for a regjonal system
are finalized.
IL DROUGHT CONTINGENCY MEASURES
Drought contingency measures and an implementation plan will be established for the
corresponding levels of trigger conditions. The measures for the second and third levels of
severity will include the measures of the preceding level.
A. Mild Condition
1.  Advise the public through the news media that the trigger condition has
been reached and provide daily updates until the situation has returned
to normal.
2.  Encourage the public through the news media to voluntarily reduce water
consumption by using to the greatest extent possible the suggested steps

included in the news release.

3.  Advertise and promote a voluntary lawn watering schedule.
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B. Moderate Condition

1.  Continue the public information program and emphasize the continuing

and increasing severity of the problem.

2.  Advise the public of a mandatory lawn watering schedule which restricts

a customer to off-peak times of a certain day on a recurring schedule.
3.  Prohibit ornamental and other non-essential water uses.

4.  Encourage industrial and commercial users to stop or modify water usage

where possible.
C. Severe Condition

1. Continue the public information program and emphasize the critical

nature of the problem.

2. Prohibit all outdoor water uses such as lawn watering, car washing, street

and driveway washing, swimming pool filling, and other non-essential uses.

3.  Enforce all restrictions and penalize those who fail to comply.

IL INF