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Brazos G Regional Water Plan

Executive Summary

Background

Senate Bill 1 was enacted by the 75" Session of the Texas Legidature in 1997. It
specified that water plans be developed for regions of Texas and provided that future regulatory
and financing decisons of the Texas Natura Resource Conservation Commisson and the Texas
Water Development Board (TWDB) be consstent with approved regiona water plans. As Stated
in Senate Bill 1, the purpose of this region-based planning effort isto:

“Provide for the orderly development, management, and conservation of water
resources and preparation for and response to drought conditions in order that
aufficient water will be avalable a a ressonable cost to ensure public hedth,
safety, and wdfare, further economic development; and protect the agricultura
and natural resources of that particular region.”

The TWDB is the sate agency desgnated to coordinate the overdl satewide planning
effort. The Brazos G Region, which is comprised of dl or portions of 37 counties (Figure ES-1),
isone of the State’ s 16 planning regions established by the TWDB.
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Figure ES-1. Brazos G Regional Water Planning Area
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Executive Summary

The 18-member Brazos G Regiond Water Planning Group (RWPG) was appointed by
the TWDB to represent a wide range of stakeholder interests and act as the steering and decision+
making body of the regiond planning effort. The RWPG desgnated the Brazos River Authority
(BRA) as the adminigrative agency and principal contractor to receive a grant from the TWDB
to develop the water plan. The RWPG sdected HDR Engineering, Inc. as prime consultant for

planning and engineering tasks for plan development.
The Brazos G RWPG conssts of 18 individuds who represent the following 11 interests

the public, counties, municipdities, indudries, agriculture, the environment, smdl

busnesses,

eectric-generding utilities, river authorities, water districts, and water utilities Table ES-1 lids
the interest groups and individuds of the RWPG.

Table ES-1.

Brazos G RWPG Members

(as of July 2000)

David Perdue, County Judge

Interest Group Name Entity
. Steve Sanford Farmer/Rancher
Agriculture
Chaunce Thompson Cattlemen
John Garth (Chairman) County Government
Counties Tony Jones Brazos County Commissioners Court

Knox County

Electric Generating Utilities

Ken Smith

TXU Electric

Environmental

Stephen L. Stark

Sportsmans Conservationists of Texas

Industry

Mark Bryson

Alcoa Aluminum

Municipalities

Truman Blum, Mayor

John Hatchel

Mike Morrison (Vice Chairman)
Jim Nuse

City of Clifton

City of Waco

City of Abilene

City of Round Rock

Public

Scott Mack, DDS

Dentist

River Authorities

Gary Gwyn, General Manager
(Secretary/Treasurer)

Brazos River Authority

Small Business

Horace R. Grace

AMG Enterprises, Inc.

Water Districts

A.V. Jones, Jr.

West Central Texas Municipal Water District

Seat currently empty

Water Utilities

Kent Watson

Wickson Creek Special Utility District

The planning horizon to be used is the 50-year period from 2000 to 2050. This planning

period dlows for long-term forecast of the prospective water Stuation, sufficiently in advance of

needs, to alow for appropriate management measures to be implemented. As required in Senate
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Executive Summary

Bill 1, the TWDB specified planning rules and guiddines (31 TAC 357.7 and 357.12) to focus
the efforts and to provide for general consstency among the regions so that the regiond plans
can then be aggregated into an overal State Water Plan.

This executive summary and the accompanying Regional Water Plan convey water
supply planning information, projected needs in the region, the RWPG proposed water plans to
meet those needs, and other findings. The report is provided in three volumes. Figure ES-2
shows the contents of each volume.
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from Project Inception through July 15, 2000

2. Resolution and Comment Letters Received
from July 16, 2000 through Comment Period

on Initially Prepared Regional Water Plan
{Received Before September 5§, 2000)

3. Comments from Texas Water Development
Board on Initially Prepared Regional Water
Plan

Comments

on Regional Water Plan
Texas Water

Development Board

by Stakeholders and

Volume [R:

Figure ES-2. Plan Structure

Copies of the Regional Water Plan can be viewed on the Internet at www.twdb.state.tx.us or obtained by
calling the Brazos River Authority at (254) 776-1441.
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Executive Summary

In addition to the work contained in the two volumes of the Regional Water Plan, other important
products produced as part of the Brazos G planning effort include:

1. Population and water demand projections for the County-Other municipal use ategory. This work
included projections for 328 entities (water districts, water supply corporations, and private water
companies with more than 200 population). This work was submitted to the TWDB in support of
requested revisions to their water demand projections. These projections can be viewed on the
Brazos G website at_ www.twdb.state.tx.us.

2. Service area maps for water supply entities were developed on a GIS database for each of the
37 counties in the Brazos G Region.

3. A groundwater model of the Carrizo-Wilcox aquifer was developed and applied for several possible
development plans. The model is specific to the portion of the aquifer underlying the Brazos G
planning area with particular emphasis on the highly productive Simsboro formation within the aquifer.
This work was performed by R.W. Harden and Associates and documented in the report “Carrizo-
Wilcox Ground Water Flow Model and Simulation Results,” July 2000.

4, Streams and rivers located within the Brazos G Regional Water Planning Area were evaluated to
identify segments which meet criteria for unique ecological value according to the regional water
planning guidelines. This evaluation is described and documented in a report prepared by Hicks &
Co., “River and Stream Segments of Unique Ecological Value in the Brazos G Regional Water
Planning Area,” January 2000.

5. A groundwater model of the Brazos Alluvium Aquifer was developed and used to evaluate the
potential for conjunctive use of the aquifer with surface water from the Brazos River. The model is
specific to the area of the Brazos Alluvium Aquifer between the City of Calvert and State Highway 21
in Brazos Region G, and evaluates the possible response of the aquifer system to a proposed
conjunctive use water supply project. The work is documented in the report “Brazos River Alluvium
Groundwater Model and Conjunctive Use Analysis,” January 2001.

6. A hydrogeologic investigation was conducted in a portion of the Seymour Aquifer in Jones County,
Texas, to assess the possibility for use of the groundwater as a source of drought contingency water
supply, and to characterize the aquifer for potential utilization in an aquifer storage and recovery
project. The work is documented in the report “Seymour Aquifer Hydrogeologic Investigation Report,
Jones County, Texas,” January 2001.

Description of the Region

The Brazos G Region can be described by a single word—Diverse. From the piney
woods of Brazos and Grimes Counties to the ralling plans of Nolan County; from sparsdy
populated Stonewdl County to Williamson County, often listed as the fastest growing county in
the nation; from the prodigious Carrizo-Wilcox Aquifer in the southeast to meager dribbles of
windmills in Shackdford County; from 44inches of annua ranfdl in the esst to 24 Inches
annudly in the west (in a good year); from the Chisholm Trail through Stephens County to the
NAFTA trail known as Interstate 35. These diverse characteristics make for a wide variation in
water supplies, demands, and availability of affordable options to meet needs.

Brazos G Regional Water Plan I i 1 (
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Executive Summary

Population and Water Demand Projections

In July 1998, the TWDB published population and water demand projections® for each
county in the sae. In the Brazos G Region, populaion projections were developed for
133 cities and Census-Designated Place names (CDP) with a population greater than 500. To
account for people living outsde the cities, projections were also developed for a ‘county-other’
category for each county. Requests for revisons to the population and municipa water demand
projections for were forwarded to the TWDB and in most cases were adopted.

Rural Population and Water Demand

Population and water demand projections were prepared for 328 community water systems that serve
rural areas outside cities in order to better estimate the County-Other use category.

Water Demand Projections

Figure ES-3 illugtrates population growth in the entire Brazos G Regiond Water Planning
Area (RWPA) for 1900 to 1998 and projected growth for 2010 to 2050.

3,500,000

3,000,000 <

2,500,000

2,000,000+

Population

1,500,000

1,000,000

500,000

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 1998 2010 2020 2030 2040 2050
Year

Figure ES-3. Historical and Projected Brazos G RWPA Population

! The population and water demand projections were devel oped in consultation with the Texas Parks and Wildlife
Department and Texas Natural Resources Conservation Commission. The completed projections arereferred to as
the 1997 Consensus Population and Water Demand Projections.
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Executive Summary

Population trends may be further understood by dividing the planning region into three
subregions the northwestern Ralling Pains, the centrd IH-35 Corridor, and the southeastern
Lower Basn. FgureES-4 shows higorica population growth in the three sub-regions from
1900 to 1998 and projected growth from 2010 to 2050. Projected growth is greatest in the 1H-35

Corridor.
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Figure ES-4. Historical and Projected Population by Sub-Region

Water Demand Projections

Water demand projections have been compiled for sSx categories of water use
(2) Municipd, (2) Manufacturing, (3) Steam+Electric  Cooling,  (4) Mining, (5) lrrigation, and
(6) Livestock.

Water User Groups

Each d these consumptive water uses is termed a “water user group” in SB 1 lingo. Incorporated cities
and County-Other category are water user groups within the Municipal Use category. Water demand
projections and supplies have been estimated for all water user groups.

Totd water use for the region is projected to increase from 725,766 acft in 2000 to
1,034,262 acft in 2050, a 425 percent increase. The trend in totd water use is shown in
Figure ES-5. The six types of water use as percentages of total water use are shown for 2000 and

Brazos G Regional Water Plan
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Executive Summary

2050 in FigureES-6. Municipd, manufacturing, and steam-electric water use as percentages of
the total water use increase from 2000 to 2050, while mining, irrigation, and livestock water use
decrease as percentages of the total.

1,200,000

Total in2080: 1,034,262 acht

Other® in 2050:
143 907 ach

500,000

Imigaticn in 2050:
177 939 acft

Steam-Electric
in 20860:

A00.400 202 524 acft

acftiyr

Municipal in 2050:

300,000 609 592 acht
0
2000 2010 2020 2030 2040 2050

Year
*Dther = Manufacturing, Mining, and Livestock

Figure ES-5. Projected Total Water Demand

Municipal Use and Water Conservation

The 64 percent projected increase in municipal water demand over the 50-year planning horizon is lower
than the projected population increase of 85 percent due to expected savings in per capita water use
resulting from water conservation.

Irrigation Water Use

Irrigation water demand projections were last updated in 1993 using 1990 data. The projections do not
reflect the changes in farm policy that resulted from passage of the 1996 Farm Bill. Irrigation water
demand is projected to decline 9.8 percent from 2000 to 2050. This is attributable to technological
advances in irrigation conservation techniques as well as projected reduction in irrigated land.

Brazos G Regional Water Plan
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Executive Summary

2000

Livestock
(7.4%) Municipal

Irrigation

(5.5%) Steam-Electric Manufacturing
Powrer (2.9%)
{14.2%)

Total Demand: 725,766 acft

2050

Livestock
Irrigation (5.2%) Municipal
{1‘?a 2%) (49.3%)

Mining
{5.2%)
Steam-Electric Manufacturing
Power {3.5%0)
(19.6%)

Total Demand: 1,034,262 acft

Figure ES-6. Total Water Demand
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Executive Summary

Water Supply
Surface Water Supplies

Streamflow in the Brazos River and its tributaries, dong with resarvoirs in the Brazos
River Basin, comprise a vast supply of surface water in the Brazos G Region. Diversons and
use of this suface water occurs throughout the entire region with over 1,000 water rights
currently issued. However, the supply of surface water varies greetly through the region due to
the large vaiation in ranfdl and a corregpondingly large variation in evaporation rates. The
principd tributaries to the Brazos River in the planning area are the Clear Fork, the Double
Mountain Fork, the Sdt Fork, Bosgue River, Little River, Navasota River, Little Brazos River
and Yegua Creek. Magor water supply reservoirs are owned by the BRA (three in the planning
region), U.S. Army Corps of Engineers (nine in the region), West Centrd Texas MWD, the City
of Abilene, and Texas Utilities. The western part of the region is heavily dependent on surface
water sources, partly due to the absence of potable-quality groundwater.

Many entities within the Brazos G Region obtain surface water through water supply
contracts.  The BRA is the largest provider of water supply contracts in the Brazos G Region
with 661,901 acft/yr permitted from its sysem of reservoirs in the Brazos River Basin. Run-of-
the-river and smdl municipal water rights with storage provide 35,443 acft/yr of reidble water.
Totd supply from dl surface water sourcesin year 2000 is shown below in Table ES-2.

Table ES-2
Total Supply from all Surface Water Sources*

Municipal 538,256 acft/yr

Manufacturing 7,412 acftlyr

Steam-Electric 236,697 acftlyr

Mining 6,663 acft/yr

Irrigation 116,026 acft/yr

Livestock 35,937 acftlyr

Total 940,991 acft/yr

*Note: Supply listed is based on total supply
available to water rights and is not limited by
facility capacity constraints.

Brazos G Regional Water Plan
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Executive Summary

Groundwater Supplies

Fifteen aguifers underlie pats of the Brazos G planning region and have a combined
reliable yied of about 559,437 acftlyr. The Seymour Aquifer supplies sgnificant quantities of
water in the western part of the region. Other aguifers that are depended on in the western part
of the region are the Dockum and the Edwards-Trinity. The Trinity and EdwardsBFZ are
heavily rdlied upon in the I-35 corridor and to the west. Both of these aguifers are being pumped
in excess of their estimated sustainable yield in some counties.  In the eastern part of the region,
the Carrizo-Wilcox is a prolific water supply with lesser amounts pumped from te Queen City,

Sparta, and Brazos River Alluvium.

Water Quality

Natura sdt pollution has been recognized as the most serious and widespread water
qudity problem in the Brazos River Basn. No other pollution source, man-made or naturd, has
had the impact of the natura sdt sources located in the upper basin. Due to these water qudlity
issues, some sources of waer—particularly from Lake Whitney, Lake Granbury, and Possum
Kingdom Reservoir—may limit ther avalability for some uses and require higher cog,
advanced trestment. As the Brazos River flows to the Gulf, inflows from tributaries decrease the
concentration of dissolved mineras, which in turn improves the quality of water.

Supply and Demand Comparison

A comparison of supply and demand for al use categories in the region would show a
asurplus of about 500,000 acft in year 2050. Much of this surplus is dtributable to supplies
avalable from the Carizo-Wilcox Aquifer. This regiona comparison masks shortages that are
projected to occur to individua water supply entities and water user groups. Even in counties
that have projected surpluses, there are entities tha do not have sufficient supply to meet
projected needs. This even occurs in Bell County — a county that has sgnificant water resources
to meet 50-year needs.

Constraints on Water Supply

Water supplies are also affected by contractual arrangements and infrastructure constraints. Expiring
contracts, insufficient well capacity, inadequate intakes, pump stations, and pipelines - each of these
supply constraints was taken into account in estimating water supplies available to municipal water user
groups. Consequently, the water supply listed for a given city may be less than the quantity in their water
purchase contract or water right.

Brazos G Regional Water Plan
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Executive Summary

Table ES-3 ligs those counties with a projected shortage in the planning horizon in one
or more of the six water use categories. There are 30 counties on the list. Table ES-3 (at the end
of this Executive Summary) are organized by county and information on each municipdity and
water use category in the county is lised. The tables can be examined for each county to
determine which water user group has a projected shortage and the amount of the shortage.

Table ES-3.
Counties with Projected Water Shortages

Bell County
Bosque County
Brazos County
Callahan County
Comanche County
Coryell County
Eastland County
Erath County
Fisher County
Haskell County
Hill County

Hood County
Johnson County
Jones County
Knox County
Lampasas County
Lee County
Limestone County
McLennan County
Milam County
Nolan County
Palo Pinto County

Robertson County
Shackelford County
Somervell County
Stephens County
Taylor County
Throckmorton County
Williamson County
Young County

There are seven counties with no shortages in any water use category: (1) Burleson,

(2) Fls, (3) Grimes, (4) Hamilton, (5) Kent, (6) Stonewdll, and (7) Washington.

Brazos G Regional Water Plan
January 2001

ES-11




Executive Summary

Water Demand and Supply Comparison
Observations and Findings

Municipal and Industrial

1. Water needs in the next 50 years are created, for the most part, by population growth and natural salt
pollution, and to a lesser extent by groundwater depletion and declining reservoir yields.

2. High growth along I-35, particularly in Williamson and Johnson Counties, is creating water supply
needs. Bell, McLennan, and Hill Counties, as well as counties just west of 35, overlay the Trinity
Aquifer and are experiencing rapid growth — thereby straining modest groundwater supplies.

3. Groundwater will continue to be a major water supply in much of the region and available supply has
been allocated to meet demands - implicit in this is a management strategy to fully develop
groundwater sources.

4, The Carrizo-Wilcox Aquifer east of I35 provides adequate long-term supply to the overlying counties;
in many cases, new facilities are needed to use this supply.

5. Slower economic growth, and implementation of previous long-term planning, results in fewer long-
term municipal needs in the upper Brazos G Region.

6. Many of the needs can be met with contract amendments by extending existing supplies to new
customers, but may require new conveyance facilities.

7. Water availability in a county does not mean that all local water utilities have adequate water supply -
infrastructure and contract limitations create needs in some areas.

8. The biggest challenge to many communities is financing construction of conveyance and treatment
facilities, rather than securing new water sources.

9. Deregulation of electric generation is prompting construction of merchant power plants and water
supplies must be found to meet these prospective significant water demands.

10. Demand/supply comparisons show where water is available, but water quality (TDS and chlorides)
influences whether water is usable or economically treatable. Counties where this is of concern
include Jones, Johnson, McLennan, Palo Pinto, Haskell, Hood, Young, Bosque, Hill and possibly
others.

Irrigation and Livestock

1. Agriculture irrigation demands are heavily influenced by government farm policy and long-term
projections of agricultural water use have uncertain accuracy.

2. lrrigation has increased over the past ten years in Knox and Haskell Counties, in the Blacklands, and
along the Brazos River. Irrigation has decreased in Comanche, Eastland, and Erath Counties due
largely to transfers of peanut production quota to West Texas as a result of the 1996 Farm Bill.

3. With farm economics and policy changes, Trinity Aquifer groundwater and Leon River surface water
could become a limiting resource for renewed agricultural production.

4. Irrigation shortages are typical during dry years for areas using deficit irrigation practices, and little, if
any, water management changes are indicated.

5. Projected decreases in irrigation water demand are arguable due to the uncertainty in agricultural
profitability, federal farm programs, world trade, and issues of food safety and security.

6. Agricultural interests believe that water supplies in excess of projected irrigation needs, particularly in
the Carrizo-Wilcox aquifer area, should not be regarded as available for transfer to municipal water
demands.

Brazos G Regional Water Plan I i 1 (
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Executive Summary

Water Supply Strategies to Meet Needs

The following water management drategies were identified by the RWPG as potentidly
feasble to meet shortages. These drategies were evaluated by the consultant team and compared
to criteria adopted by the RWPG. Section 5A in Volume 2 contains subsections discussing each
of these possible strategies.

Water Management Strategies

Report Section
(Volume 2) Water Management Strategy and Description

5A.2 Advanced Water Conservation (implement accelerated use of various water conservation
techniques to achieve water savings above what is already included in the Consensus Water
Plan projections

5A.3 Wastewater Reuse (use highly treated wastewater treatment plant effluent to meet non-potable
water needs, including landscape irrigation and industrial use

5A.4 Expanded Use of Existing Supplies (methods to increase supplies from existing sources
through systems operation, conjunctive use, and other low cost methods). Possible projects
include:

Coordinated use of Lake Leon with local groundwater supplies
Coordinated use of Fort Phantom Hill and Hubbard Creek Reservoirs
Coordinated use of Lakes Sweetwater, Trammel, and Oak Creek
Other projects

5A.5 Lake Whitney Reallocation (reallocation of storage volume currently dedicated to hydropower
and use for water supply purposes)

5A.6 Voluntary Redistribution (the purchase or lease of water supply from an entity that has water
supply in excess of long-term or interim needs)

5A.7 Enhancement of Reservoir Yields (methods to augment the supply of existing facilities through
configuration changes, new supply sources, or other). Possible projects include:

Increase storage in Lake Leon by raising pool level
Divert flows from California Creek into Lake Stamford
Divert flows from Sweetwater Creek into Lake Sweetwater
Increase storage in Lake Fort Phantom Hill

Supplement Lake Fort Phantom Hill with groundwater
Other projects

5A.8 Control of Naturally Occurring Chlorides (water quality improvement, not water supply)

Brine Recovery with deep well injection disposal
Brine Recovery with evaporation ponds disposal
Other projects

5A.9 Brush Control and Range Management (increase deep percolation and discharge to streams
by removing unwanted brush)

Mechanical Brush Control
Chemical Brush Control
Prescribed Burning
Managed Grazing

5A.10 Weather Modification (cloud seeding to increase precipitation frequency and intensity)

5A.11 Desalination (treatment of brackish water to remove minerals with resulting potable water)
Desalination of Lake Whitney Water

Brazos G Regional Water Plan I i 1 (
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Executive Summary

Desalination of Lake Granbury Water
Brackish Groundwater Desalination
Brackish Groundwater Desalination for steam-electric cooling

5A.12 Aquifer Storage and Recovery (use of an aquifer to store water during average and wet years
for later use during drought)

Seymour Aquifer development — Jones County

5A.13 Cancellation of Water Rights (cancellation of unused surface water rights; RWPG voted this as
“not feasible™)

5A.14 New Reservoirs (construction of major reservoirs). Possible projects include:

Breckenridge Reservoir

South Bend Reservoir

Paluxy Reservoir

Lake Bosque

Millican Reservoir — Panther Creek Site
Millican Reservoir — Bundic Site

Little River Reservoir

Other sites

5A.15 Off-Channel Reservoirs (construction of smaller reservoirs on tributary streams with lower
environmental impact, lower cost dam, and usually with pump-over of supplies from a larger

stream). Possible projects include:

Meridian Off-Channel Reservoir
Groesbeck Off-Channel Reservoir
Somervell County Off-Channel Reservoir
Peach Creek Lake Off-Channel Reservoir
Little River Off-Channel Reservoir

Other sites
5A.16 Regional Surface Water Systems to Augment Declining Groundwater Supplies (provide
surface water sources to areas dependent on declining groundwater supplies). Possible projects
include:
Bosque County Regional Surface Water Supply from Lake Whitney
Lake Granbury Supply to Johnson County
Regional Surface Water Supply to Williamson County from Lake Travis
Other projects
5A.17 Carrizo-Wilcox Aquifer Development (further develop and utilize the Carrizo-Wilcox Aquifer)
Additional Development of Carrizo-Wilcox Aquifer for Brazos County
Carrizo-Wilcox Aquifer Supply for Williamson County
5A.18 Water Trades in the Brazos River Basin (develop new water sources in Region G to meet

existing downstream demands in Region H, thereby freeing supplies upstream in existing BRA
reservoirs for Brazos G needs)

5A.19 Conjunctive Use in the Brazos River Alluvium (manage the surface water and groundwater
supplies in the alluvium to increase the overall yield of the system)

5A.20 Interconnection of Regional and Community Water Systems (use larger cities’ systems or
other facilities more fully and assist smaller communities meet their needs). Possible projects
include:

Interconnection of Community Systems in Bosque County

Use of Oryx/Kerr-McGee pipeline from Possum Kingdom Reservoir to supply
surrounding rural systems

Interconnect City of Abilene system with City of Hamlin

Interconnect City of Waco system with neighboring communities
Interconnect Central Texas WSC with Salado WSC

Other projects

Brazos G Regional Water Plan
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Executive Summary

Water Plan Findings and Recommendations

Table ES-4 summarizes findings and recommendations for every water user group. The
table dso ligs each municipdity and water user group by county. For municipa and county-
other, population is listed for year 2000 and 2030. Water demands are also listed for year 2000
and 2030. Shortages are listed for year 2030 aong with recommended actions to meet these
near-term shortages. Long-term shortages (i.e, & year 2050) and actions to meet long-term
shortages are contained in the Section 5 water plans for each county.
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Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpma“200nso 2oogemangoso Shz(())ligge spé?fagfe* Recommended Actions to Meet Shortage
Bell County Section 2.2 Section 2.3 Section 4.2.1

BARTLETT (P) 883 1,377 173 293 none

BELTON 16,789 26,008 2,727 5,390 none

FORT HOOQOD (P) 17,021 17,021 4,766 4,766 (3,098) I.S. Purchase water from Bell County WCID #1 (See Section 5B.1.13)

HARKER HEIGHTS 18,683 29,134 3,997 6,037 none

HOLLAND 1,447 2,096 178 376 (87) I.S. Purchase/lease water through voluntary redistribution - Lake Belton (See Section
5B.1.4)

KILLEEN 88,787 136,343 11,935 27,185 none

LITTLE RIVER-ACADEMY 1,623 2,343 255 486 (127) I.S. Purchase water from City of Temple (See Section 5B.1.6)

MORGANS POINT RESORT 2,556 4,112 429 875 (584) I.S. Purchase water from City of Temple (See Section 5B.1.7)

NOLANVILLE 2,408 3,716 297 666 none

ROGERS 1,279 1,913 179 343 none

SALADO(CDP) 1,601 2,792 755 1,220 (228) #1,#3 Implement regional water system to utilize BRA contract (See Section 5B.1.10)

TEMPLE 58,447 90,029 13,094 21,178 none

TROY 1,676 2,507 235 449 (255) I.S. Purchase water from nearby City of Temple (See Section 5B.1.12)

COUNTY-OTHER 34,150 49,649 8,369 7,836 none

MANUFACTURING - - 4,040 7,620 (7,315) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.1.15)

STEAM-ELECTRIC - - 0 11,200 (11,200) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.1.16)

MINING - - 155 166 none

IRRIGATION - - 745 715 none

LIVESTOCK - - 1,119 1,119 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Bosque County Section 2.2 Section 2.3 Section 4.2.2

CLIFTON 3,657 4,599 625 773 none

MERIDIAN 1,520 1,989 293 337 (218) I.S. Meridian off-channel reservoir (See Section 5B.2.2)

VALLEY MILLS (P) 1,090 1,149 155 140 (77) I.S. Purchase water from City of Clifton (See Section 5B.2.3)

WALNUT SPRINGS 804 819 93 79 (41) I.S. Meridian off-channel reservoir (See Section 5B.2.4)

COUNTY-OTHER 16,321 17,894 2,010 1,935 (992) I.S. Merdian off-channel reservoir; purchase water from City of Clifton; purchase/lease
water through voluntary redistribution from Lake Whitney and provide through
regional system (See Section 5B.2.5)

MANUFACTURING - - 857 1,137 (704) I.S. Purchase/lease of water through voluntary redistribution from Lake Whitney (See
Section 5B.2.6)

STEAM-ELECTRIC - - 0 5,600 (5,600) I.S. Purchase/lease of water through voluntary redistribution from Lake Whitney (See
Section 5B.2.7)

MINING - - 301 428 (136) I.S. Purchase/lease of water through voluntary redistribution from BRA system (See
Section 5B.2.8)

IRRIGATION - - 1,116 1,065 none

LIVESTOCK - - 1,160 1,160 none

Brazos County Section 2.2 Section 2.3 Section 4.2.3

BRYAN 64,400 97,719 12,042 15,984 none Further development of Carrizo-Wilcox Aquifer (See Section 5B.3.1)

COLLEGE STATION 28,322 73,005 12,063 22,057 (6,381) #2,#3 Further development of Carrizo-Wilcox Aquifer (See Section 5B.3.2)

TEXAS A&M 43,000 43,000 8,590 8,590 none

COUNTY-OTHER 16,841 30,956 2,409 3,601 none

Wickson Creek SUD part of County-Other | part of County-Other #3 Delivery facilities (See Section 5B.3.4.1)

MANUFACTURING - - 194 262 none

STEAM-ELECTRIC - - 5,000 5,000 none

MINING - - 27 30 none

IRRIGATION - - 9,399 8,103 none

LIVESTOCK - - 1,547 1,547 none

Burleson County Section 2.2 Section 2.3 Section 4.2.4

CALDWELL 3,609 4,402 768 838 none

SOMERVILLE 1,596 2,316 247 306 none

COUNTY-OTHER 9,709 11,389 1,181 1,213 none

MANUFACTURING - - 131 171 none

STEAM-ELECTRIC - - 0 0 none

MINING - - 29 15 none

IRRIGATION - - 6,612 5,819 none

LIVESTOCK - - 1,318 1,318 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Callahan County Section 2.2 Section 2.3 Section 4.2.5
BAIRD 1,706 1,710 327 287 (149) I.S. Purchase water from City of Abilene; Reuse; Additional conservation (See Section
5B.5.1)
CLYDE 3,146 3,296 448 402 none
CROSS PLAINS 1,074 900 227 165 none
COUNTY-OTHER 5,934 5,983 698 616 none
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 193 119 none
IRRIGATION - - 651 620 none
LIVESTOCK - - 884 884 none
Comanche County Section 2.2 Section 2.3 Section 4.2.6
COMANCHE 4,107 4,346 695 643 none
DELEON 2,195 2,323 344 315 none
COUNTY-OTHER 6,886 7,288 863 785 none
MANUFACTURING - - 28 43 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 87 92 none
IRRIGATION - - 50,102 48,567 (13,475) I.S. Additional conservation through system conversion and irrigation scheduling;
brush control; weather modification; unmet demands of 6,875 acft (Section See
Section 5B.6.7)
LIVESTOCK - - 3,181 3,181 none
Coryell County Section 2.2 Section 2.3 Section 4.2.7
COPPERAS COVE 33,900 71,505 4,557 8,250 (426) I.S. Purchase water from Bell County WCID #1 (See Section 5B.7.1)
FORT GATES 923 976 167 156 none
FORT HOOQOD (P) 18,559 18,559 4,511 4,033 (2,365) I.S. Purchase water from Bell County WCID #1 (See Section 5B.7.3)
GATESVILLE 15,638 39,289 3,311 7,394 (6,102), #1,1.S. Renew BRA Contract; Purchase water from Bell County WCID #1; (See Section
5B.7.4)
COUNTY-OTHER 14,478 16,478 1,959 1,999 (541) I.S. Purchase water from Bell County and/or McLennan County entity (See Section
5B.7.5)
MANUFACTURING - - 9 15 (15) I.S. Reallocate surplus municipal supply (See Section 5B.7.6)
STEAM-ELECTRIC - - 0 0 none
MINING - - 104 116 none
IRRIGATION - - 277 163 none
LIVESTOCK - - 1,472 1,472 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpma“200nso 2oogemangoso ngligge s;)é?fagfe* Recommended Actions to Meet Shortage
Eastland County Section 2.2 Section 2.3 Section 4.2.8
CISCO 3,802 3,509 669 538 (185) I.S. Battle Creek diversion; Reuse (See Section 5B.8.1)
EASTLAND 3,593 3,332 1,159 970 none
GORMAN 1,287 1,188 180 141 none
RANGER 2,800 2,557 643 521 none
RISING STAR 862 752 97 68 none
COUNTY-OTHER 5,596 5,219 991 899 none
MANUFACTURING - - 16 18 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 180 86 none
IRRIGATION - - 12,580 12,640 (7,423) I.S. Additional conservation through system conversion and irrigation scheduling;
brush control; weather modification; Unmet demands of 5,278 acft (Section See
Section 5B.8.10)
LIVESTOCK - - 1,144 1,144 none
Erath County Section 2.2 Section 2.3 Section 4.2.9
DUBLIN 3,241 3,500 472 435 none
STEPHENVILLE 16,060 23,311 3,238 4,178 (1,538) I.S. Purchase water from Upper Leon MWD (See Section 5B.9.2)
COUNTY-OTHER 13,527 18,254 1,602 1,815 none
MANUFACTURING - - 95 113 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 0 0 none
IRRIGATION - - 9,563 9,150 none
LIVESTOCK - - 7,400 7,400 none
Falls County Section 2.2 Section 2.3 Section 4.2.10
LOTT 866 847 108 89 none
MARLIN 6,947 8,225 1,338 1,419 none No shortage; Brushy Creek Reservoir; part of Big Creek Watershed Project
(See Section 5B.10.2)
ROSEBUD 1,826 2,224 237 244 none
COUNTY-OTHER 9,375 10,867 1,177 1,195 none
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 150 88 none
IRRIGATION - - 6,218 5,636 none
LIVESTOCK - - 1,368 1,368 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Fisher County Section 2.2 Section 2.3 Section 4.2.11
ROBY 630 601 68 54 (54) I.S. Renew existing contract with City of Sweetwater (See Section 5B.11.1)
ROTAN 1,909 1,720 276 210 none
COUNTY-OTHER 2,303 2,076 508 433 none
MANUFACTURING - - 144 191 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 449 358 none
IRRIGATION - - 2,514 2,295 none
LIVESTOCK - - 728 728 none
Grimes County Section 2.2 Section 2.3 Section 4.2.12
ANDERSON 469 577 78 85 none
NAVASOTA 6,763 8,527 901 955 none
COUNTY-OTHER 14,313 20,710 1,799 2,197 none
MANUFACTURING - - 280 391 none
STEAM-ELECTRIC - - 10,000 20,000 none
MINING - - 273 219 none
IRRIGATION - - 125 125 none
LIVESTOCK - - 1,933 1,933 none
Hamilton County Section 2.2 Section 2.3 Section 4.2.13
HAMILTON 2,766 2,327 626 456 none
HICO 1,312 1,104 253 183 none
COUNTY-OTHER 3,264 2,746 422 294 none
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 0 0 none
IRRIGATION - - 1,692 1,624 none
LIVESTOCK - - 1,811 1,811 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Haskell County Section 2.2 Section 2.3 Section 4.2.14
HASKELL 3,478 3,852 549 526 (526)| #1,1.S. Renew existing contract with NCTMWD; Reuse (See Section 5B.14.1)
RULE 843 874 133 120 none
STAMFORD (P) 39 44 11 11 none
COUNTY-OTHER 2,376 2,527 303 325 none
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 700 3,000 (1,709) I.S. California Creek diversion (See Section 5B.14.6)
MINING - - 95 12 none
IRRIGATION - - 21,656 19,782 none
LIVESTOCK - - 789 789 none
Hill County Section 2.2 Section 2.3 Section 4.2.15
HILLSBORO 7,234 8,209 1,296 1,297 none
HUBBARD 1,604 1,820 207 198 none
ITASCA 1,545 1,754 223 217 none
WHITNEY 1,673 1,803 189 170 none
COUNTY-OTHER 17,168 19,677 2,255 2,270 none
MANUFACTURING - - 72 102 (56) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.15.6)
STEAM-ELECTRIC - - 0 0 none
MINING - - 140 141 none
IRRIGATION - - 281 275 none
LIVESTOCK - - 1,351 1,351 none
Hood County Section 2.2 Section 2.3 Section 4.2.16
GRANBURY 8,281 26,296 1,389 4,367 (2,905) #3 Increase conveyance and treatment capacity - SWATS (See Section 5B.16.1)
TOLAR 532 464 52 37 none
COUNTY-OTHER 32,802 51,269 3,506 4,953 none
MANUFACTURING - - 11 19 none
STEAM-ELECTRIC - - 4,500 6,700 none
MINING - - 135 102 none
IRRIGATION - - 6,797 6,423 none
LIVESTOCK - - 522 522 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpma“200nso 2oogemangoso ngligge s;)é?fagfe* Recommended Actions to Meet Shortage

Johnson County Section 2.2 Section 2.3 Section 4.2.17
ALVARADO 3,266 5,718 426 692 (72)] #1,1.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.1)
BRIAR OAKS 565 584 71 62 (36) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.2)
BURLESON (P) 19,083 34,307 2,287 3,113 (783) I.S. Purchase water from Tarrant Regional MWD (See Section 5B.17.3)
CLEBURNE 26,147 42,688 5,301 7,698 none
GODLEY 584 621 95 88 (60) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.5)
GRAND VIEW 1,511 1,958 200 222 (160) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.6)
JOSHUA 4,761 9,981 416 671 (29) #3 Increase conveyance and treatment capacity - SWATS (See Section 5B.17.7)
KEENE 5,582 9,559 773 1,299 (1,149) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.8)
MANSFIELD (P) 852 1,371 136 172 none
RIO VISTA 611 629 65 55 (34) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.10)
VENUS 795 1,090 292 383 (323) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.11)
COUNTY-OTHER 73,879 100,626 89,887 11,476 (7,054) #3 Increase conveyance and treatment capacity - SWATS (See Section 5B.17.12)
MANUFACTURING - - 1,134 1,803 (1,309) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.13)
STEAM-ELECTRIC - - 0 0 none
MINING - - 335 130 (33) I.S. Increase conveyance and treatment capacity - SWATS (See Section 5B.17.15)
IRRIGATION - - 0 0 none
LIVESTOCK - - 2,582 2,582 none

Jones County Section 2.2 Section 2.3 Section 4.2.18
ABILENE (P) 884 1,577 206 360 none
ANSON 2,772 3,236 497 504 none
HAMLIN 2,914 3,428 685 714 (714) #3 Purchase water from the Cites of Abilene and Anson (See Section 5B.18.3)
HAWLEY 582 463 155 111 none
STAMFORD (P) 4,020 4,746 1,126 1,191 (372) 1.S. Diversion from California Creek; Reuse; Additional conservation (See Section

5B.18.5)
COUNTY-OTHER 6,220 7,192 620 598 (93) 1.S. Purchase water from Cities of Abilene, Anson, or Stamford (See Section 5B.18.6)
MANUFACTURING - - 331 380 (380) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.18.7)

STEAM-ELECTRIC - - 2,340 10,324 (3,824) I.S. Purchase water from City of Abilene (See Section 5B.18.8)
MINING - - 289 208 none
IRRIGATION - - 3,822 3,490 none
LIVESTOCK - - 860 860 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation



Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Kent County Section 2.2 Section 2.3 Section 4.2.19
JAYTON 589 493 157 115 none
COUNTY-OTHER 390 326 50 34 none
MANUFACTURING - - 0 none
STEAM-ELECTRIC - - 0 none
MINING - - 736 88 none
IRRIGATION - - 646 593 none
LIVESTOCK - - 319 319 none
Knox County Section 2.2 Section 2.3 Section 4.2.20
BENJAMIN 234 263 105 108 none
KNOX CITY 1,507 1,694 241 235 (235) #1 Renew existing contract with NCTMWD (See Section 5B.20.2)
MUNDAY 1,609 1,808 299 294 (294) #1 Renew existing contract with NCTMWD (See Section 5B.20.3)
COUNTY-OTHER 1,555 1,747 263 256 none
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 20 14 none
IRRIGATION - - 31,529 29,263 (2,199) 1.S. Additional conservation through system conversion; brush control; weather
modification (See Section 5B.20.8)
LIVESTOCK - - 428 428 none
Lampasas County Section 2.2 Section 2.3 Section 4.2.21
LAMPASAS 7,647 11,954 1,670 2,544 (544) #3 Increase conveyance and treatment capacity; Reuse (See Section 5B.21.1)
LOMETA 723 774 126 117 none
COUNTY-OTHER 8,415 11,752 1,429 1,729 none
MANUFACTURING - - 114 131 (108) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.21.4)
STEAM-ELECTRIC - - 0 0 none
MINING - - 188 179 none
IRRIGATION - - 178 172 none
LIVESTOCK - - 984 984 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Lee County Section 2.2 Section 2.3 Section 4.2.22
GIDDINGS 4,476 5,746 1,369 1,597 (337) #2 Further development of Carrizo-Wilcox Aquifer (See Section 5B.22.1)
LEXINGTON 1,052 1,351 238 271 none
COUNTY-OTHER 8,605 11,047 1,619 1,819 none
MANUFACTURING - - 6 9 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 30 25,005 none
IRRIGATION - - 275 254 none
LIVESTOCK - - 1,711 1,711 none
Limestone County Section 2.2 Section 2.3 Section 4.2.23
COOLIDGE 690 636 98 78 none
GROESBECK 3,740 5,296 721 908 (756) I.S. Groesbeck off-channel reservoir (See Section 5B.23.2)
KOSSE 489 414 106 80 none
MEXIA 7,410 8,462 1,054 1,033 none
THORNTON 606 629 69 60 none
COUNTY-OTHER 9,606 11,405 1,434 1,460 none
Bistone WSD part of County-Other | part of County-Other Further development of Carrizo-Wilcox Aquifer (See Section 5B.23.6.1)
MANUFACTURING - - 453 779 (777) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.23.7)
STEAM-ELECTRIC - - 18,000 20,000 none
MINING - - 941 976 none
IRRIGATION - - 0 0 none
LIVESTOCK - - 1,427 1,427 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpma“200nso 2oogemangoso ngligge s;)é?fagfe* Recommended Actions to Meet Shortage
McLennan County Section 2.2 Section 2.3 Section 4.2.24
BELLMEAD 10,047 11,592 1,317 1,311 none
BEVERLY HILLS 2,387 3,031 553 628 none
BRUCEVILLE-EDDY 2,078 4,080 291 530 none
CRAWFORD 667 532 128 90 none
GHOLSON 703 618 100 76 none
HEWITT 15,060 27,977 2,227 3,573 none
LACY-LAKEVIEW 4,330 5,770 495 549 none
LORENA 1,889 3,787 267 437 none
MART 2,323 2,917 487 549 none
MCGREGOR 5,228 6,106 1,089 1,129 (313) #3 Infrastructure capacity expansion (See Section 5B.24.10)
MOODY 1,396 2,048 188 232 none
NORTHCREST 1,802 1,904 208 183 none
RIESEL 724 657 98 77 none
ROBINSON 8,183 10,149 1,146 1,216 (551) #3 Infrastructure capacity expansion (See Section 5B.24.13)
VALLEY MILLS (P) 12 11 2 1 none
WACO 119,455 161,819 27,698 33,533 none
WEST 2,611 2,565 524 454 (399) I.S. Purchase water from City of Waco (See Section 5B.24.17)
WOODWAY 11,313 15,397 2,737 3,346 none
COUNTY-OTHER 39,161 47,289 5,832 5,957 (4,029) I.S. Purchase water from City of Waco (See Section 5B.24.19)
MANUFACTURING - - 3,106 4,419 (4,384) I.S. Purchase water from City of Waco (See Section 5B.24.20)
STEAM-ELECTRIC - - 15,000 25,000 none
MINING - - 750 1,071 (1,071) I.S. Purchase water from City of Waco (See Section 5B.24.22)
IRRIGATION - - 3,067 3,059 none
LIVESTOCK - - 1,873 1,873 none
Milam County Section 2.2 Section 2.3 Section 4.2.25
CAMERON 5,963 6,416 1,363 1,308 none
ROCKDALE 6,382 7,992 1,730 1,943 none
THORNDALE 1,291 1,477 143 136 none
COUNTY-OTHER 11,777 13,560 1,796 1,851 none
MANUFACTURING - - 6,820 8,250 none
STEAM-ELECTRIC - - 8,680 12,500 (3,498) #1 Renew existing contract with BRA from Lake Granger (See Section 5B.25.6)
MINING - - 30,008 20,009 none
IRRIGATION - - 1,400 1,366 none
LIVESTOCK - - 1,627 1,627 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation



Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Nolan County Section 2.2 Section 2.3 Section 4.2.26
ROSCOE 1,523 1,699 280 272 none
SWEETWATER 12,219 12,772 3,914 3,705 none City uses lower supply estimates with resulting shortages; Plan inludes reuse;
diversion to Lake Sweetwater; development of Champion Well Fiels ( See Section
5B.26.2)
COUNTY-OTHER 3,413 3,563 715 667 (155) #1 Renew existing contracts with City of Sweetwater (See Section 5B.26.3)
MANUFACTURING - - 558 747 (697) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.26.4)
STEAM-ELECTRIC - - 0 0 none
MINING - - 482 356 none
IRRIGATION - - 1,835 1,694 none
LIVESTOCK - - 905 905 none
Palo Pinto County Section 2.2 Section 2.3 Section 4.2.27
GRAFORD 560 475 74 54 none
MINERAL WELLS (P) 15,334 17,545 2,868 2,869 none
PALO PINTO 449 467 89 82 (82) #1 Renew existing contract with Mineral Wells (See Section 5B.27.3)
STRAWN 624 541 99 75 none
COUNTY-OTHER 9,694 12,858 1,218 1,388 none
MANUFACTURING - - 65 93 (86) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.27.6)
STEAM-ELECTRIC - - 2,500 3,000 none
MINING - - 2 3 none
IRRIGATION - - 473 455 none
LIVESTOCK - - 1,046 1,046 none
Robertson County Section 2.2 Section 2.3 Section 4.2.28
BREMOND 1,380 1,855 161 181 none
CALVERT 1,655 2,252 441 540 none
FRANKLIN 1,594 2,210 245 290 none
HEARNE 5,850 7,963 1,278 1,543 (67) #2 Further development of Carrizo-Wilcox Aquifer (See Section 5B.28.4)
COUNTY-OTHER 6,152 6,732 811 692 none
MANUFACTURING - - 42 72 none
STEAM-ELECTRIC - - 15,000 30,000 none
MINING - - 45 45 none
IRRIGATION - - 20,745 19,479 none
LIVESTOCK - - 1,704 1,704 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Shackelford County Section 2.2 Section 2.3 Section 4.2.29
ALBANY 2,043 2,850 553 447 none
COUNTY-OTHER 1,544 1,446 198 152 none
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 433 383 (333) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.29.5)
IRRIGATION - - 230 210 (179) I.S. Additional conservation through system conversion; brush control; weather
modification; Unmet demands of 133 acft (Section See Section 5B.29.6)
LIVESTOCK - - 760 760 none
Somervell County Section 2.2 Section 2.3 Section 4.2.30
GLEN ROSE 2,335 3,493 473 685 (300) I.S. Off-channel storage reservoir (See Section 5B.30.1)
COUNTY-OTHER 4,136 7,889 556 1,122 (734) I.S. Off-channel storage reservoir (See Section 5B.30.2)
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 18,000 23,200 none
MINING - - 326 273 none
IRRIGATION - - 348 343 none
LIVESTOCK - - 120 120 none
Stephens County Section 2.2 Section 2.3 Section 4.2.31
BRECKENRIDGE 5,875 6,524 1,448 1,432 none
COUNTY-OTHER 3,365 3,917 535 411 none
MANUFACTURING - - 7 8 Q) I.S. Purchase/lease water through voluntary redistribution from municipal users (See
Section 5B.31.3)
STEAM-ELECTRIC - - 0 0 none
MINING - - 448 131 none
IRRIGATION - - 494 475 (341) I.S. Additional conservation through system conversion and pecan-micro irrigation
upgrade; brush control; weather modification; Unmet demands of 193 acft (Section
See Section 5B.31.6)
LIVESTOCK - - 773 773 none
Stonewall County Section 2.2 Section 2.3 Section 4.2.32
ASPERMONT 1,199 1,152 246 208 none Renew existing contract with NCTMWA,; Brine Utilization Management Complex
chloride control (See Section 5B.32.1)
COUNTY-OTHER 818 766 125 100 none
MANUFACTURING - - 0 0 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 219 53 none
IRRIGATION - - 522 477 none
LIVESTOCK - - 590 590 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Taylor County Section 2.2 Section 2.3 Section 4.2.33
ABILENE (P) 119,048 156,116 27,737 35,674 (2,610) #3 Reuse; Construct O.H. Ivie pipeline; Coordinated use of Hubbard Creek/Fort
Phantom Hill; Oryx/Kerr-McGee pipeline; Develop Seymour Aquifer (See Section
5B.33.1)
MERKEL 3,416 4,452 597 678 (294) I.S. Purchase water from City of Abilene; Reuse (See Section 5B.33.2)
POTOSI (CDP) 1,473 962 201 111 none
TUSCOLA 602 549 98 77 none
TYE 1,152 1,199 143 126 none
COUNTY-OTHER 12,901 15,961 1,906 1,669 none
MANUFACTURING - - 1,775 2,201 (1,953) I.S. Purchase water from City of Abilene (See Section 5B.33.7)
STEAM-ELECTRIC - - 300 300 none
MINING - - 245 178 none
IRRIGATION - - 475 442 (68) I.S. Additional conservation through system conversion; brush control; weather
modification (Section See Section 5B.33.10)
LIVESTOCK - - 3,645 3,645 none
Throckmorton County Section 2.2 Section 2.3 Section 4.2.34
THROCKMORTON 1,028 961 193 158 (158) I.S. New reservoir; Purchase water from City of Graham (See Section 5B.34.1)
COUNTY-OTHER 829 776 98 76 (50) I.S. New reservoir; Purchase/lease water through voluntary redistribution from Lake
Graham (See Section 5B.34.2)
MANUFACTURING - - none
STEAM-ELECTRIC - - none
MINING - - 34 25 none
IRRIGATION - - 0 0 none
LIVESTOCK - - 989 989 none
Washington County Section 2.2 Section 2.3 Section 4.2.35
BRENHAM 13,603 16,195 2,438 2,540 none
COUNTY-OTHER 16,523 20,366 2,021 2,142 none
MANUFACTURING - - 495 569 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 131 119 none
IRRIGATION - - 205 205 none
LIVESTOCK - - 1,504 1,504 none

(P) Indicates City is in multiple counties; projections shown are for this county only.
* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

\?vc;ligrt{jser Group 2ozgpmatlzoonso 2oogemangoso ngligge s;)éefagfe* Recommended Actions to Meet Shortage
Williamson County Section 2.2 Section 2.3 Section 4.2.36
BARTLETT (P) 840 973 197 205 none
BRUSHY CREEK MUD (CDP)| 12,589 23,800 2,538 4,345 (4,020) #1,#3 Divert and treat Lake Stillhouse Hollow water delivered to Lake Georgetown (See
Section 5B.36.2)
CEDAR PARK 17,439 46,915 3,516 8,916 none
FLORENCE 1,060 2,097 195 340 (136) I.S. Purchase/lease water through voluntary redistribution from Lake Stillhouse-Hollow
(See Section 5B.36.4)
GEORGETOWN 33,357 100,432 7,052 17,416 (8,151) #3 Expand intake, pumping, and conveyance facilities at Lake Georgetown (See
Section 5B.36.5)
GRANGER 1,574 3,091 245 374 (129) I.S. Carrizo-Wilcox Aquifer regional water supply (See Section 5B.36.6)
HUTTO 1,065 3,216 131 396 (265) I.S. Carrizo-Wilcox Aquifer regional water supply (See Section 5B.36.7)
LEANDER 9,381 26,478 1,891 4,832 none
ROUND ROCK (P) 58,742 165,487 13,339 30,839 (12,157) #3 Expand Intake at Lake Georgetown; Carrizo-Wilcox Aquifer regional water supply;
Purchase from BRA/LCRA; Reuse (See Section 5B.36.9)
TAYLOR 16,025 35,597 3,016 5,861 none #3 Infrastructure capacity expansion; Carrizo-Wilcox Aquifer regional water supply
(See Section 5B.36.10)
THRALL 691 1,224 83 123 (40) I.S. Purchase water from City of Taylor (See Section 5B.36.11)
COUNTY-OTHER 55,009 179,271 7,024 18,319 (11,750) #3 Carrizo-Wilcox Aquifer regional water supply; Purchase from BRA/LCRA; Reuse
(See Section 5B.36.12)
MANUFACTURING - - 368 405 none
STEAM-ELECTRIC - - 0 0 none
MINING - - 1,872 1,948 (1,543) I.S. Continue groundwater use; purchase water from nearby entities (See Section
5B.36.15)
IRRIGATION - - 160 160 none
LIVESTOCK - - 1,313 1,313 none
Young County Section 2.2 Section 2.3 Section 4.2.37
GRAHAM 8,949 8,794 2,085 1,822 none
NEWCASTLE 529 589 107 106 none
COUNTY-OTHER 4,955 6,066 636 567 none
MANUFACTURING - - 158 223 (223) I.S. Purchase water from nearby entity (See Section 5B.37.4)
STEAM-ELECTRIC - - 3,000 3,500 (3,500) I.S. (See Section 5B.37.5)
MINING - - 255 134 none
IRRIGATION - - 456 408 (265) I.S. Conversion to dryland farming (See Section 5B.37.7)
LIVESTOCK - - 879 879 none

(P) Indicates City is in multiple counties; projections shown are for this county only.

* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation




Table ES-4. Water Plan Summary

County/ Population Demand 2030 Type of .
Recommended Actions to Meet Shortage
Water User Group 2000 2030 2000 2030 | Shortage |Shortage* 9
Major Water Provider Section 4.3 Section 4.3
Brazos River Authority - -| 764,731 858,731 (90,259) I.S. Development of Carrizo-Wilcox supplies;Millican Reservoir - Bundic site;Little River|
Reservoir; Voluntary redistribution; System operation; Purchase of water from
LCRA for BRA/LCRA alliance; South Bend Reservoir; Lake Whitney reallocation;
Chloride Control Project (See Section 5B.38.1)
West Central Texas MWD - - 23,792 23,792 none Development of Seymour Aquifer; Breckenridge Reservoir (See Section 5B.38.2)
City of Abilene - - 49,458 57,463 none Reuse; Construct O.H. Ivie pipeline; Coordinated use of Hubbard Creek/Fort
Phantom Hill; Oryx/Kerr-McGee pipeline; Develop Seymour Aquifer (See Section
5B.33.1)
City of Waco - - 38,791 44,770 none (See Section 5B.22.16)
City of Round Rock - - 32,470 41,897 (6,695) I.S. Expand Intake at Lake Georgetown; Carrizo-Wilcox Aquifer regional water supply;
Purchase from BRA/LCRA; Reuse (See Section 5B.36.9)
Central Texas WSC - - 8,200 8,200 none Facility extensions (See Section 5B.38.6)
Bell County WCID #1 - - 49,509 49,509 none (See Section 5B.38.7)
Lower Colorado River Auth. - - 48,350 48,350 none (See Section 5B.38.8)

(P) Indicates City is in multiple counties; projections shown are for this county only.

* Types of Shortages: .S -Insufficient Supply; #1- Contract expiration; #2 - Well Capacity Limitation; #3 - Infrastructure Limitation
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Section 1
Description of the Region

1.1 Senate Bill 1

In June 1997, Governor GeorgeW. Bush signed into law Senate Bill 1 (SB1), a
comprehensive bill for water planning and management enacted by the 75th Texas Legislature.
This law stemmed from increased awareness of Texas vulnerability to drought and of the
limitations of existing water supplies to meet the needs of a growing population. The population
of Texasis expected to increase from an estimated 20 million in 2000 to more than 36 million by
the year 2050, and some areas of the State are already facing near-term water shortages. The
purpose of SB1 isto ensure that the water needs of all Texans are met in the 21st century.

SB1 calls for a “bottom up” water planning process wherein Regional Water Planning
Groups (RWPGs) are to be formed by members representing 11 different interests, including the
environment, industry, water authorities, and the public. Each RWPG will prepare a water plan
for its geographic area to address how to conserve water supplies, how to meet future demand,
and how to respond to droughts. The Texas Water Development Board (TWDB) has established
16 regional water planning areas, each with its own RWPG.

In accordance with SB1 (as amended), all of the regional water plans must be completed
and adopted by January 5, 2001. The TWDB must approve them and incorporate the 16 plans
into one statewide plan by January 5, 2002. After that, the regional water plans will be updated

every 5 years.

1.2 Brazos G Regional Water Planning Area

The Brazos G Regiona Water Planning Area (BGRWPA), shown in Figure1-1,
comprises al or portions of 37 central Texas counties. The Brazos G Region is about
31,600 square miles in area, or 12 percent of the State’'s total area. About 90 percent of the
region lies in the Brazos River Basin. Figure 1-2 shows the major physical features of the
BGRWPA, such as major cities, reservoirs, and highways. This figure also shows that parts of

several counties are in the basins of the Red, Trinity, Colorado, and San Jacinto Rivers. Citiesin
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Figure 1-1. Location Map

the region with populations estimated in 1998 to be more than 50,000 are Abilene, Bryan,

College Station, Killeen, Round Rock, Temple, and Waco.

i

The region’s geography varies from the rugged, uneven terrain and sandy soils of Kent

and Knox Counties in the northwest to the hilly, forested areas and rich soils in Grimes and

Washington Counties in the southeast. In the central part of the region are the Blackland Prairies

in Hill and McLennan Counties.

3

The Brazos G RWPG consists of 18 individuals, listed in Table 1-1, who represent the
following 11 interests: the public, counties, municipalities, industries, agriculture, the

environment, small businesses, electric-generating utilities, river authorities, water districts, and

! Texas State Data Center, " Estimated 1998 Populations for Texas Cities and Counties', [Onling] Available URL:
http://www.txsdc.tamu.edu/txmsa97.html, May 1998.

2 The Dallas Morning News, 1998-1999

Texas Almanac, 1997.
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Description of the Region

Table 1-1.
Brazos G RWPG Members?

Judge David Perdue

Interest Group Name Entity
Steve Sanford Farmer/Rancher
Agricultural
Chaunce Thompson Cattlemen
John Garth County Government
Counties Tony Jones Brazos County Commissioners Court

Knox County

Electric Generating Utilities

Ken Smith

TXU Electric

Environmental

Stephen L. Stark

Sportsmans Conservationists of Texas

Industry

Mark Bryson

Alcoa Aluminum

Municipalities

Mayor Truman O. Blum
John Hatchel
Mike Morrison

James Nuse

City of Clifton

City of Waco

City of Abilene

City of Round Rock

Public

Scott Mack, DDS

Dentist

River Authorities

Gary Gwyn

Brazos River Authority

Small Business

Horace R. Grace

AMG Enterprises, Inc.

Water Districts

A.V. Jones, Jr.

West Central Texas Municipal Water
District

Seat Currently Empty

Water Utilities

Kent Watson

Wickson Creek Special Utility District

! As of July 2000.

water utilities. The Brazos G RWPG has retained the services of engineering firms and other

specialists to prepare the regional plan, and it has designated the Brazos River Authority (BRA)

as its administrative contracting agency.

1.2.1 Population

1.2.1.1 Regional Trends

Figure 1-3 illustrates population growth in the entire BGRWPA for 1900 to 1998 and
projected growth for 2010 to 2050. Table A-1in Appendix A gives historical population data for
each county in the BGRWPA, aswell asregiona and State population totals, for 1990 to 1998.
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Figure 1-3. Historical and Projected BGRWPA Population

From 1900 to 1970, population in the Brazos G Region grew slowly at an average rate of
0.5 percent per year from 680,093 people to 895,682. During the same period, the total
population of Texas grew at an average rate of 3.8 percent annually, from 3,048,710 to
11,196,730. Beginning in the 1970s, however, both the State’ s and the region's population began
to increase at a faster rate. Growth in the region was about 2.5 percent annually, which was
close to the State's total growth rate. Population in the BGRWPA is expected to increase by an
average of 1.2 percent annually, reaching 3.1 million by 2050. This is roughly double the
estimated population in 1998.

Population trends may be further understood by dividing the BGRWPA into three
subregions: the northwestern Rolling Plains, the central IH-35 Corridor, and the southeastern
Lower Basin. Table A-2 in Appendix A provides historical population data for all counties in
each subregion from 1990 to 1998.
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Figure 1-4 shows historical population growth in the three sub-regions from 1900 to 1998
and projected growth from 2010 to 2050. Projected growth is greatest in the IH-35 Corridor.
Figure 1-5 shows population distribution by county in 1998, and Figure1-6 shows the
distribution for the year 2050. Table 1-2 shows 1998 populations and projected populations for
2010 and 2050 for the major cities in each sub-region. Mgor cities are defined as those having
at least 10,000 people in 1998. This table also shows the percent change in populations from
2010 to 2050 in each city. About 53 percent of the population in the BGRWPA was in major
citiesin 1998, and this proportion is expected to increase to about 56 percent by 2050.
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Figure 1-4. Historical and Projected Population by Sub-Region

1.2.1.2 Rolling Plains

The counties in the Rolling Plains subregion are Knox, Kent, Stonewall, Haskell,
Throckmorton, Young, Fisher, Jones, Shackelford, Stephens, Palo Pinto, Nolan, Taylor,
Callahan, Eastland, Erath, Hood, Somervell, Comanche, Hamilton, Bosque, Coryell, and

Brazos G Regional Water Plan
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Figure 1-5. 1998 Population Distribution by County

Lampasas. These counties, with about 31 percent of the BGRWPA'’s population in 1998, have
grown moderately since 1970 at an average rate of 1.4 percent per year. Magjor citiesin this sub-
region include Abilene, Copperas Cove, Gatesville, Minera Wells, Stephenville, and
Sweetwater.

1.2.1.3 IH-35 Corridor

The counties in the IH-35 Corridor are Johnson, Hill, McLennan, Bell, and Williamson.
Population growth in these counties has been rapid since 1970, averaging 3.9 percent annually.
In this subregion, cities with a population estimated in 1998 to be at least 10,000 include Belton,
Burleson, Cleburne, Fort Hood, Georgetown, Harker Heights, Hewitt, Killeen, Round Rock,
Taylor, Temple, and Waco. Population in the IH-35 Corridor was about 50 percent of the
region’stotal in 1998, and it is expected to keep growing at afast rate.
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Figure 1-6. 2050 Population Distribution by County

1.2.1.4 Lower Basin

Counties in the Lower Basin are Limestone, Falls, Milam, Robertson, Lee, Burleson,
Brazos, Washington, and Grimes. This subregion also has seen a relatively high growth rate
averaging 2.5 percent annually since 1970. Mgor cities include Brenham, Bryan, and College

Station. The Lower Basin held 19 percent of the population of the BGRWPA in 1998.

1.2.2 Economic Activities

The BGRWPA includes all or part of the following metropolitan statistical areas as

defined by the Texas State Data Center: Abilene, Waco, Temple-Killeen, Austin-San Marcos,

and Bryan-College Station. The economy of the region can be divided into the following general

sectors. agriculture, agribusiness, mineral production, wholesale and retail trade, and varied
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January 2001

BR



Description of the Region

Table 1-2.
Population of Major Cities in the BGRWPA
(Greater than 10,000 People in 1998)

Population Data* % Change
City County 1998 | 2010 | 2050 (2010 to 2050)

Rolling Plains

Abilene Jones, Taylor 117,111 132,480 178,617 34.8
Copperas Cove Coryell 30,708 45,328 99,271 119.0
Gatesville Coryell 12,340 22,423 49,287 119.8
Mineral Wells Palo Pinto 15,367 16,012 18,712 16.9
Stephenville Erath 15,589 18,638 26,143 40.3
Sweetwater Nolan 11,733 12,644 12,297 2.7
IH-35 Corridor

Belton Bell 15,541 20,088 29,593 47.3
Burleson Johnson 20,500 24,039 43,773 82.1
Cedar Park Williamson 13,659 30,978 56,026 80.9
Cleburne Johnson 24,277 30,788 59,188 92.2
Fort Hood Bell, Coryell 38,259 35,580 35,580 0.0
Georgetown Williamson 26,576 54,419 163,777 201.0
Harker Heights Bell 17,243 22,404 33,294 48.6
Hewitt McLennan 10,718 20,713 28,523 37.7
Killeen Bell 84,488 105,924 154,249 45.6
Round Rock Williamson 53,427 92,430 197,313 113.5
Taylor Williamson 14,722 22,028 48,996 122.4
Temple Bell 51,476 69,800 102,060 46.2
Waco McLennan 110,024 135,407 192,621 42.3
Lower Basin

Brenham Washington 13,796 14,863 15,337 3.2
Bryan Brazos 62,685 76,382 119,709 56.7
College Station Brazos 64,119 96,974 138,771 43.1
Total, Major Cities — 824,358 1,100,342 1,803,137 63.9

% of Region Total — 52.6 54.8 58.3
Total, Rural Areas — 743,437 905,888 1,292,136 42.6
% of Region Total — 47.4 45.2 41.7

Region Total — 1,567,795 2,006,230 3,095,273 54.3
! 1998 population data obtained from Texas State Data Center. 2010 and 2050 projections are TWDB or approved revision.
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manufacturing. Table 1-3 lists 1995 payrolls and employment in the BGRWPA by sub-region

and economic sector.EI

As of this writing, 1995 was the most recent year for which such data
were available. Payroll and employment in the Brazos G Region were concentrated along the
IH-35 Corridor, which in 1995 had a total payroll of about $4.3 billion and employment of over
211,000 people. Primary economic activities accounting for about 69 percent of the region’s

total payroll in 1995 were manufacturing, retail trade, and services.

Table 1-3.
1995 Economic Data®
(x$1,000)

Economic Sector Rolling Plains | IH-35 Corridor | Lower Basin Region Total
Agricultural, Forestry, Fishing $11,062 $18,546 $8,258 $37,866
Mining $93,360 $19,259 $49,813 $162,432
Construction $116,711 $295,443 $82,851 $495,005
Manufacturing $287,420 $1,035,039 $307,656 $1,630,115
Transportation, Public Utilities $148,619 $245,949 $85,847 $480,415
Wholesale Trade $118,579 $295,645 $92,806 $507,030
Retail Trade $341,208 $634,257 $220,879 $1,196,344
Finance, Insurance, Real Estate $114,908 $361,882 $93,548 $570,338
Services $648,024 $1,387,420 $411,138 $2,446,582
Unclassified $1,017 $2,987 $1,100 $5,104
Not Categorized $88,868 $0 $5,927 $94,795
Total Payroll $1,969,776 $4,296,427 $1,359,823 $7,626,026
Total Employed 107,150 211,097 70,517 388,764
! Data from U.S. Census Bureau.

1.2.3 Climate

Temperatures in the Brazos G Region range from an average low of 35°F in January to an
average high of 95°F in July. Average annual precipitation ranges from 20 to 24 inches in Kent
County in the northwest corner of the region to 40 to 44 inches in Washington and Grimes
Countiesin the southeast. Figure 1-7 depicts average annual precipitation for the entire region.

% U.S. Census Bureau, “1995 Economic Data,” Online: available URL: http://www.census.gov/datamap/May 1998.
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Figure 1-7. Average Annual Precipitation (1961 to 1990)

1.3 Sources of Water

Table A-3 in Appendix A provides historical data on use of groundwater and surface
water by the BGRWPA from 1980 to 1997. These data suggest that the planning area has

depended dlightly more on surface water than on groundwater during the 1980s and 1990s.

Figure 1-8 shows the proportion of surface water use to groundwater use in 1980, 1990, and

1996. While the proportions were equal in 1980, surface water use was dightly greater (by
4 percent) in 1990 and 1996.
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1.3.1 Groundwater
1311 Aquifersm

Portions of 15 aquifers extend into the Brazos G Region. Of these, there are six major
aquifers (Figure 1-9) and nine minor ones (Figure 1-10). Major aquifers were defined generaly
in the State’'s 1997 Water for Texas plan as those aquifers that supply large amounts of water
to large areas of the State. Minor aquifers were defined as those that supply large amounts of
water to small areas of the State or that provide small suppliesto wide areas. Figure 1-11 shows
water use for each aquifer in the BGRWPA in 1980, 1990, and 1996. In 1996, about 80 percent
of the groundwater used came from three aquifers. Seymour, Trinity, and Carrizo-Wilcox.

* Texas Water Commission, Groundwater Quality in Texas - An Overview of Natural and Man-Affected Conditions,
TWC Report No. 89-01, 1989.

® Texas Water Development Board (TWDB), Water for Texas, 1997.

® TWDB, Estimated Groundwater Pumpage by County and Aquifer, 1998.
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Figure 1-11. Brazos G Region Historical Water Use by Aquifer

Table 1-4 depicts use in 1996 and projected availability in 2050 of groundwater in each aquifer
in the BGRWPA. Data on historical water use per aquifer in the 1980s and 1990s is in
Table A-4in Appendix A.

Fewer than half of the aquifers in the BGRWPA have potential for further development.
Seven of them extend only dlightly into the planning area. The several aguifers that do offer
potential for further development are al in the southeastern part of the region.

In the western part of the region, the Seymour Aquifer is the most significant in terms of
usage and yield. The Seymour Aquifer, which has an uneven distribution, is highly devel oped,
and most of its water is used for irrigation. The aquifer is prone to depletion if subjected to a
combination of prolonged drought and heavy use, but groundwater supply in the agquifer has
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Table 1-4.
Brazos G Region Aquifers
1996 2050
Use Availability
Aquifer (acft) (acftlyr) Remarks
Western Area
Seymour 70,790 69,893 Essentially developed
Dockum 2,860 3,484 Limited extent within region
Blaine ND? 1,333 Limited extent within region
Edwards-Trinity (Plateau) 570 800 Limited extent within region
Subtotal: 74,220 75,510
Central Area
Trinity 93,130 77,563 Overdeveloped in some areas
Edwards (BFZ) 16,260 5,000 Overdeveloped in drought
Woodbine 1,590 2,432 Limited extent within region
Marble Falls ND 4,183 Limited extent within region
Ellenburger-San Saba ND 551 Limited extent within region
Hickory ND N/A' | Limited extent within region
Subtotal: 110,980 89,729
Southeastern Area
Brazos River Alluvium 24,850 66,700 Added potential, water quality variable
Carrizo-Wilcox 96,520 280,936 Large added potential
Queen City 2,280 3,459
Sparta 1,880 10,333 Added potential
Gulf Coast 6,170 28,296 Added potential
Subtotal: 131,700 389,724
Other and Undifferentiated 10,200 4,474 Many widely-scattered sources
Total: 327,100 559,437
! ND indicates no data available from TWDB; NA indicates not determined.

remained fairly constant. Alsointhewest, the fringes of three aquifers, the Dockum, Blaine, and
Edwards-Trinity (Plateau), extend into the planning area, but these offer little room for further
development. In the northeastern part of the region, there is awide areawith no aquifers. Inthis
area, which includes the counties of Throckmorton, Young, Shackelford, Stephens, and Palo

Pinto, groundwater is available only for individual homes and livestock.
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In the central part of the BGRWPA, the Trinity Aquifer is the most significant. It is
widespread and furnishes small to moderate amounts of groundwater to entities in 17 counties.
In the artesian portions of the aquifer, however, development has resulted in significant declines
in the water table.

In the southeastern part of the region, the most significant aquifer is the Carrizo-Wilcox.
The Carrizo-Wilcox has significant potential for further development, and the Gulf Coast
Aquifer has moderate potential. Several minor aquifers aso have potentia for further
development over wide areas in this sector. Most of the BGRWPA'’s undeveloped groundwater
lies in the southeastern sector.

The Trinity Aquifer and all other artesian aquifers to the southeast have outcrop areas
under water-table conditions and downdip areas with overlying confining layers where artesian
conditions occur. Most of these aquifers contain fresh water to considerable depths, and all
contain dightly saline water just downdip, which is commonly to the southeast, of the fresh
water. Maps in Appendix B show the locations of fresh water, defined as containing less than
1,000 milligrams per liter (mg/L) total dissolved solids (TDS), and dlightly saline water, defined
as having 1,000 to 3,000 mg/L TDS, within various aquifers. Maps are included for all aquifers
within the BGRWPA that have sustainable yield exceeding 5,000 acft/yr. The use of aquifers
with groundwater containing more than 1,000 mg/L TDSis an option only where consumers can
use the saline water or where special treatment is available. More detailed descriptions of each
aquifer in the BGRWPA arein Appendix B.

1.3.1.2 Major Springs

The BGRWPA contains a few major springs. There are springs with flows greater than
1 cubic foot per second (cfs) that issue from the Edwards-Balcones Fault Zone (BFZ) Aquifer in
Bell and Williamson Counties and from the Marble Falls Aquifer in Lampasas County. Of the

Edwards Aquifer springs, all but one are intermittent. The three largest Edwards springs are:

1. Salado Springs at Salado along the Lampasas River with flow ranging from 5 to
60 cfs.
2. Berry Springs 5 miles north of Georgetown with flow ranging from O to 50 cfs.

3. San Gabriel Springs at Georgetown with flow ranging from 0 to 25 cfs.

Brazos G Regional Water Plan
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Springs from the Marble Falls Aquifer include Hancock Park Springs along the Sulfur
River, which is atributary to the Lampasas River, with flow reportedly ranging from 6 to 12 cfs,
and Swimming Pool Springs at Hancock Park with areported range in flow of 1.3 to 1.6 cfs.

Some springs in the region that significantly affect the quality of the water in the Brazos
River. These are primarily the salt springs and seeps, such as Salt Croton and Croton Creeks, in
the upper Brazos River Basin. These natural saltwater sources cause the water in the main stem
of the Brazos River above Possum Kingdom Lake to be too saline for most uses. For example,
from 1963 to 1986, TDS and chloride concentrations in Croton Creek near Jayton averaged
7,933 mg/L and 3,169 mg/L respectively. The mean values for TDS and chlorides in the Salt
Croton Creek near Aspermont from 1969 to 1977 were 71,237 mg/L and 41,516 mg/L
respectively. Water in Possum Kingdom Lake usually contains more than 400 mg/L chloride
and 1,200 mg/L TDS. The natura chloride pollution in the upper Brazos River affects water
guality in the lower basin. In the Brazos River at Richmond, it has been estimated that
85 percent (or about 95 mg/L for the years 1946 to 1986)E|of the chloride is from the upper basin.

There are many smaller springs in the Brazos G Region, but cataloging is inconsistent
and incomplete. Only afew small springs have been cataloged in just nine of the 37 countiesin
the BGRWPA Bl These springs flow substantially less than 1 cfs, and most flow only a few

gallons per minute.

1.3.2 Surface Water

The BGWRPA lies within the Brazos River Basin, the boundaries of which are the Red
River Basin to the north, the Colorado River Basin to the west, the Trinity and San Jacinto River
Basins to the east, and the counties of Fayette, Austin, Waller, and Montgomery to the south.
The total drainage areafor the Brazos River Basin is about 45,400 square miles, and of this about
28,400 square miles are in the BGRWPA.

The Brazos River is the third-largest river in Texas and the largest river between the Rio

Bl

Grande River and the Red River in terms of total watershed area™ The Brazos River rises in

three upper forks: the Double Mountain Fork, Salt Fork, and Clear Fork. Twenty-nine major

" Ganze, C. Keith and Ralph A. Wurbs, “Compilation and Analysis of Monthly Salt Loads and Concentrationsin the
Brazos River Basin,” U.S. Army Corps of Engineers, Contract No. DACW63-88-M-0793, January 1989.

& Brune, Gunnar, Major and Historical Springs of Texas: TWDB Report 189, 1970.

® The Dallas Morning News, 1998-1999 Texas Almanac, 1997.

Brazos G Regional Water Plan

January 2001 1-18 H)R



Description of the Region

reservoirs provide surface water to the BGRWPA. Magjor reservoirs are defined as having an
authorized capacity greater than 10,000 acft, and these are listed in Table 1-5. This table shows
amounts of storage and diversion that the Texas Natural Resource Conservation Commission
(TNRCC) authorizes for each reservoir. Figure 1-2 shows locations of some of the reservoirsin
the Brazos G Region, and Table A-5 in Appendix A provides more detailed information about all
reservoirs in the BGRWPA with a permitted capacity greater than 2,500 acft. Diversions
permitted for municipal, industrial, irrigation, and mining uses for each BGRWPA sub-region
are in Table1-6. Diversion permitted for these uses in each BGWRPA county are given in
Table A-6in Appendix A.

1.4 Water Providers
1.4.1 Authorities

1.4.1.1 Brazos River Authority

The primary provider of water to the Brazos G regions is the Brazos River Authority.
The BRA aso operates water and wastewater treatment systems, has programs to assess and
protect water quality, does water supply planning, and supports water conservation efforts in the
Brazos River Basin. BRA provides water from three wholly owned and operated reservoirs in
the region: Lake Granbury, Possum Kingdom Lake, and Lake Limestone. BRA also contracts
for conservation storage space in the nine U.S. Army Corps of Engineers reservoirs in the region:
Lakes Waco, Proctor, Belton, Stillhouse Hollow, Georgetown, Granger, Somerville, Whitney,
and Aquilla. The tota permitted capacity of these 12 reservoirs in the BRA system is
approximately 2.3 million acft. BRA holds rights for diversion in the region totaling more than
662,000 acft, and contracts to supply water to municipal, industrial, and agricultural water
customers in the BGRWPA and other regions. BRA'’s largest municipa customers in 1999
included Bell County Water Control and Improvement District No. 1, the City of Round Rock,
and the Central Texas Water Supply Corporation.

1.4.1.2 Lower Colorado River Authority

The Lower Colorado River Authority (LCRA) provides raw water to the City of Cedar
Park from Lake Travis in Travis County (SB1 planning region K). The BRA and the LCRA
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Table 1-5.
Major Reservoirs in BGRWPA
(Authorized Capacity Greater than 10,000 acft)

January 2001

Authorized | Authorized
Storage Diversion
Reservoir Stream County (acftlyr) (acftlyr) Owner

Abilene EIm Creek Taylor 11,868 1,675 | City of Abilene
Alcoa Lake Sandy Creek Milam 15,650 14,000 | Aluminum Co. of America
Aquilla Aquilla Creek Hill 52,400 13,896 | U.S. Army Corps of Engineers
Belton Leon River Bell 457,600 100,257 | U.S. Army Corps of Engineers
Cisco Sandy Creek Eastland 45,000 2,027 | City of Cisco
Cleburne’ Nolan Creek Johnson 25,600 6,000 | City of Cleburne
Daniel Gonzales Creek Stephens 11,400 2,100 | City of Breckenridge
Dansby Power Plant | Unnamed Trib. Brazos River Brazos 15,227 850 | City of Bryan
Fort Phantom Hill* EIm Creek Jones 73,960 30,690 | City of Abilene
Georgetown North Fork San Gabriel River | Williamson 37,100 13,610 | U.S. Army Corps of Engineers
Gibbons Creek Gibbons Creek Grimes 32,084 9,740 | Texas Municipal Power Agency
Graham/Eddleman Flint Creek Young 52,386 20,000 | City of Graham
Granbury Brazos River Hood 155,000 64,712 | Brazos River Authority
Granger San Gabriel River Williamson 65,500 19,840 | U.S. Army Corps of Engineers
Hubbard Creek Hubbard Creek Stephens 317,750 52,800 | West Central Texas MWD
Leon Leon River Eastland 28,000 6,301 | Eastland Co. WSD
Limestone Navasota River Robertson 225,400 65,450 | Brazos River Authority
Palo Pinto* Palo Pinto Creek Palo Pinto 44,124 18,500 | Palo Pinto MWD
Possum Kingdom Brazos River Palo Pinto 724,739 230,750 | Brazos River Authority
Proctor Leon River Comanche 59,400 19,658 | U.S. Army Corps of Engineers
Somerville Yegua Creek Washington 160,110 48,000 | U.S. Army Corps of Engineers
Squaw Creek Squaw Creek Somervell 151,500 23,180 | Texas Utilities Electric Co.
Stamford Paint Creek Haskell 60,000 10,000 | City of Stamford
Stillhouse Hollow Lampasas River Bell 235,700 67,768 | U.S. Army Corps of Engineers
Tradinghouse Tradinghouse Creek McLennan 37,800 27,000 | Texas Utilities Electric Co.
Truscott Brine Bluff Creek Knox 107,000 N/A | Red River Authority of Texas
Twin Oak Duck Creek Robertson 30,319 13,200 | Texas Utilities Electric Co.
Waco Bosque River McLennan 104,100 59,100 | U.S. Army Corps of Engineers

Waco Enlargement 87,962 20,770 | U.S. Army Corps of Engineers
Whitney Brazos River Hill 50,000 18,336 | U.S. Army Corps of Engineers
Totals — — 3,474,679 980,210 —
' Data acquired from TNRCC.
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Table 1-6.
Permitted Surface Water Diversions by Subregion

Permitted Diversion (acft/yr)1
Sub-Region Municipal Industrial Irrigation Mining Other? Total
Rolling Plains® 491,583 270,177 88,430 26,321 1,305 877,816
IH-35 Corridor* 576,828 81,684 18,498 603 270 677,883
Lower Basin 129,652 164,073 48,850 200 127 342,902
Region Total 1,198,063 515,934 155,778 27,124 1,702 1,898,601

! Available supply may be less than the permitted diversion based on hydrologic conditions and priority of individual water rights.
2 Category includes hydroelectric, navigation, recreation, and other uses as classified by the TNRCC.

® 1,534,000 acft of industrial water in the Rolling Plains sub-region is non-consumptive for the Fort Phantom Hill Power Station.
1,257,530 acft of other water in the IH-35 Corridor sub-region is non-consumptive for hydroelectric power generation.

have formed the Brazos-Colorado Water Alliance to identify water supply and treatment
alternatives to meet the future needs of the Brazos and Colorado River Basins.

1.4.2 Districts

1.4.2.1 Bell County WCID No. 1

Bell County WCID No. 1 obtains raw water from Lake Belton for distribution to its

customers. Mgor customers include the U.S. Department of the Army and the cities of Belton,

Copperas Cove, Harker Heights, and Killeen.

1.4.2.2 West Central Texas Municipal Water District

The West Central Texas Municipal Water District gets raw water from Hubbard Creek
Reservoir, which it owns and operates, for distribution to the cities of Abilene, Albany, Anson,
and Breckenridge. This district has rights to 56,000 acft of water for municipal, industrial,

irrigation, and mining uses.

1.4.3 Municipal

1.4.3.1 City of Abilene

The City of Abilene obtains raw water from Lake Fort Phantom Hill, Lake Abilene, and
Lake Kirby, al of which it owns and operates. Thetotal permitted capacity of these reservoirsis
about 94,300 acft. The City has the right to divert up to 37,365 acft/yr from these lakes for
municipal, industrial, and irrigation uses. The City also uses self-supplied groundwater and

BR
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surface water purchased from the West Central Texas Municipal Water District. In 1996, the
City sold treated water to 10 entities in the BGRWPA, the largest of which was Dyess Air Force
Base. The City of Abilene used about 24,000 acft of water in 1996.

West Texas Utilities Company operates a power-generating facility on Lake Fort
Phantom Hill and has the right to divert up to 1,534,000 acft/yr for non-consumptive

recirculating cooling use.
1.4.3.2 City of Waco

The City of Waco obtains raw water from Lake Waco. The City has the right to divert
59,100 acft/yr for municipal and irrigation uses. The City, in cooperation with BRA, is currently
implementing a project to enlarge Lake Waco that will provide for an additional 20,770 acft/yr of
supply. 1n 1996, the City provided roughly 26,770 acft of treated water to its citizens and to the
Cities of Hewitt, Lacy-L akeview, and Woodway.

1.4.3.3 City of Round Rock

The City of Round Rock obtains raw water from the Edwards (BFZ) Aquifer and
purchases additional water from Lake Georgetown. The City provided about 12,556 acft to its
citizens in 1996. The City also sells water to four other entities in the region. Its largest
customer, Brushy Creek MUD, bought 1,895 acft in 1996. The City has contracted to purchase
18,134 acft/yr from the BRA at Stillhouse Hollow Reservoir in Bell County. The pipeline that
will deliver this water to Lake Georgetown is scheduled to be completed by the end of 2001.

1.4.3.4 City of Temple

The City of Temple obtains raw water primarily from the Leon River, to which it holds a
run-of-the-river permit. This permit from the TNRCC gives the City the right to divert water
from the river but not to store it. The City aso has contracted for stored water from BRA in
Lake Belton. In 1996, the City provided about 12,700 acft of water to its own citizens and to the
Cities of Morgans Point and Troy.

1.4.3.5 City of Killeen
The City of Killeen obtains water from Lake Belton through Bell County WCID No. 1,

and it obtains additional water from Nolan Creek, to which it holds diversion rights. In 1996, the
City of Killeen used 10,212 acft.
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1.4.3.6 City of Bryan

The City of Bryan obtains raw water from the Carrizo-Wilcox Aquifer. The City
distributed about 10,300 acft in 1996. About 100 acft were sold to the Wellborn Special Utility
District.

1.4.3.7 City of College Station

The City of College Station also obtains its water from the Carrizo-Wilcox Aquifer, and
it used about 17,258 acft in 1996. The City sold about 600 acft to the Wellborn Special Utility
District.

1.4.3.8 City of Georgetown

The City of Georgetown obtains raw water from the Edwards (BFZ) Aquifer. It also
purchases water from Lake Georgetown from the BRA. In 1996, the City purchased about
6,700 acft of raw water and distributed about 2.400 acft. The City has contracted to purchase
15,448 acft/yr from the BRA at Stillhouse Hollow Reservoir in Bell County. The pipeline that
will deliver this water to Lake Georgetown is scheduled to be completed by the end of 2001.

1.4.3.9 City of Sweetwater

The City owns and operates two reservoirs, Lake Sweetwater and Lake Trammel.
However, the City's primary source of water is the Oak Creek Reservoir in Coke County (SB1
planning region F) in the Colorado River Basin. In 1996, the City sold 5,400 acft of water to its
citizens and to other BGRWPA entities.

1.4.3.10 City of Cedar Park

In 1996, the City of Cedar Park purchased all of its water from the LCRA and the City of
Austin (SB1 planning region K). The City sold about 3,141 acft to its citizens and 800 acft to
other entitiesin 1996. The City's largest customer was the Williamson-Travis MUD No. 1.

1.4.4 Others

1.4.4.1 Texas A&M University

Texas A&M University obtains raw water from the Carrizo-Wilcox Aquifer and treats it
at the College Station campus. The University used about 6,820 acft of water in 1996. The
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University also has a contract with the BRA for rights to raw water in Lake Limestone totaling
6,945 acft.

1.4.4.2 U.S. Department of the Army

The U.S. Department of the Army has a water right to store and divert 12,000 acft in
Lake Belton and the yield available from this right is estimated to be about 3,336 acft. The
Army has contracted with Bell County WCID No. 1 and the City of Gatesville to divert, treat,
and deliver this water to Fort Hood.

1.4.4.3 Central Texas Water Supply Corporation

Central Texas Water Supply Corporation contracts with the BRA to obtain raw water
from Lake Stillhouse Hollow. This provider sold atotal of 6,500 acft of treated water to 16 other
water-supply entities in 1996. Its largest customer was Kempner Water Supply Corporation,
which purchased about 3,300 acft.

1.5 Current Water Users and Demand Centers
1.5.1 Regional Water Use

Total water use by each county in the Brazos G planning area is provided in Figure 1-12
for 1996. Water use can be better understood by looking at four general types of use: municipal,
industrial, agricultural, and non-consumptive. Figure 1-13 shows historical water consumption
for municipal, industrial, and agricultural use in the BGRWPA. Industrial use can be further
broken down into three sub-categories. manufacturing, steam-electric cooling, and mining.
Agricultural use comprises the subcategories of water used for irrigation and livestock. Table 1-7
summarizes historical water use in the planning area for six such categories. Each category is
defined below. In Appendix A, Table A-7 gives historical water-use data for al countiesin the
BGRWPA, and Table A-8 gives historical water-use data by category of use. Water use, greater
than or equal to 1,000 acft, by each water-right holder is given in Appendix D. A complete list
of water rights for the planning areaisin Appendix G.
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Table 1-7.
BGRWPA Historical Water Use® (acft/yr)

Category 1980 1990 1996
Municipal Use 215,744 236,955 273,887
Manufacturing Use 21,124 32,240 55,647
Steam-Electric Use 28,686 57,657 69,118
Mining Use 11,413 6,944 17,387
Irrigation Use 229,387 200,954 198,687
Livestock Use 38,915 46,770 65,424
Total Use 545,269 581,520 680,150
Percent of State Total 3.06 3.70 4.05
! Historical data obtained from TWDB.

1.5.2 Municipal Use

Municipal water use includes water consumed for residential and commercial enterprises
and ingtitutions. Residential and commercial uses are categorized together because they are
similar types of uses (i.e., they both use water primarily for drinking, cleaning, sanitation, air-
conditioning, and landscape watering). Municipal use does not include water use by industries.
Projections for future municipal use take into account population growth and anticipated efforts
at water conservation. Municipal use of 273,887 acft accounted for about 40 percent of the
region’s total water use in 1996. Figure 1-14 shows municipal water use in each BGRWPA
county in 1996.

1.5.3 Industrial Use

Industrial use consists of water used for manufacturing, for steam-electric cooling during
power generation, and for mining operations. Projections for industrial use take into account
expected growth of industries, population changes, available minera reserves, and production
rates. In 1996, industrial use was 142,152 acft, or about 21 percent of the total water used in the
BGRWPA. Refer to Figure 1-15 for 1996 industrial water use by county.

1.5.3.1 Manufacturing

Manufacturing use is water used for producing finished goods. Manufacturing use was
55,647 acft in 1996, or 39 percent of total industrial water usage that year.
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Figure 1-14. 1996 Municipal Water Use

1.5.3.2 Steam-Electric Cooling

This category is water used during the power-generation process and is typically losses
due to evaporation during cooling. Water that is diverted and not consumed (i.e., return flow) is
not included in the power-generation total. Water use for steam-electric cooling in 1996 was
69,118 acft, or 49 percent of total industrial water use.

1.5.3.3 Mining

Mining use is water consumed for exploration and production of oil and gas, and for
mining of lignite, sand, gravel, and such. Mining use in 1996 was 17,387 acft, or 12 percent of
the total industrial water use.
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Figure 1-15. 1996 Industrial Water Use (Manufacturing,
Steam-Electric Cooling, and Mining)

1.5.4 Agricultural Use

Agricultural use is water used for irrigation and for watering livestock. Agricultural use
was 264,111 acft in 1996, or 39 percent of the BGRWPA's total water use. Refer to Figure 1-16

for agricultural water use by each county in the planning areain 1996.

1.5.4.1 Irrigation
Irrigation use in 1996 totaled 198,687 acft, or about 75 percent of the total agricultural

water use. Refer to Appendix G for more detailed information about irrigation use in the
BGRWPA.
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Figure 1-16. 1996 Agricultural Water Use (Livestock and Irrigation)

1.5.4.2 Livestock Watering

The estimate of use for livestock watering is based on a determination of the total number
of livestock in the region. A uniform water-consumption rate for each type of animal is applied

kol

to this total number.™ The categories of livestock considered are cattle and calves; poultry;
sheep and lambs; and hogs and pigs. Livestock watering totaled 65,427 acft, or 25 percent of
agricultural use in 1996. Refer to Appendix G for more detailed information on water used for

livestock.

1.5.5 Non-Consumptive Use

The magjority of non-consumptive water use is recreational use and the return flow from

power generation. Water-related recreational activities include boating, camping, fishing, and

10 TWDB, Water for Texas, August 1997.
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swimming. Recreational use in the BGRWPA is supported by numerous state parks and by
public facilities for boating and camping at various lakes and reservoirs along the Brazos River.
Power generation demands large amounts of water for cooling equipment. Fifteen steam-
electric power-generating facilities were operating in the BGRWPA in 1996. Most of the
diverted water was returned to the Brazos Basin, but some was lost to evaporation during the

cooling process.

1.6 Natural Resources
1.6.1 Regional Vegetation

The BGRWPA lies within severa different vegetational areas, or ecoregions, as defined
by Gould.'ﬁ| Figure1-17 shows the locations of these ecoregions, which are relatively
homogenous areas in terms of geography, hydrology, and land use. The five ecoregions in the
BGRWPA are the Rolling Plains, Blackland Prairies, Post Oak Savannah, Cross Timbers and
Prairies, and Edwards Plateau. A genera description for each ecoregion is provided below.

More detailed information is provided in Appendix E.

1.6.1.1 Rolling Plains

The Rolling Plains are part of the Great Plains of the central United States. The Rolling
Plains region covers about 24 million acres of gently rolling to moderately rough terrain. The
region is bordered on the west by the Caprock Escarpment, on the south by the Edwards Plateau,
and on the east by the Cross Timbers and Prairies region. Annual precipitation averages about
22 to 30 inches, and elevations range from 800 to 3,000 feet above sealevel. The eastern part of
the Rolling Plainsis called the Reddish Prairie. Soils vary from coarse sands in outwash terraces

near streams to tight clays or red-bed clays and shales.

1.6.1.2 Blackland Prairies

The Blackland Prairies region consists of nearly level to gently rolling topography. It
covers about 11.5 million acres from Grayson and Red River Counties in northeast Texas to
Bexar County in the south-central part of the State where it merges with the brushland of the Rio

Grande Plains. Annua precipitation is 30 to 45 inches, and elevations range from 300 to

" Gould, F.W., The Grasses of Texas, Texas A&M University Press, College Station, Texas, 1975.
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Figure 1-17. Vegetational Areas of the Brazos G Region

800 feet above sealevel. The term blackland comes from the uniformly dark-colored, calcareous
clays in the Alfisols (fertile minera soils). Soilsin the Blackland Prairies are interspersed with

gray-colored, acidic sandy loams. This highly fertile region has widely been used for

-] Experts estimate that |ess than one percent

fa]

agriculture, but it isincreasingly used for ranching.
of the Blackland Prairies ... in anear-natural condition.

1.6.1.3 Post Oak Savannah

The Post Oak Savannah covers about 8.5 million acres in east-central Texas and consists
of closely associated and intermingled prairies and woodlands on dlightly acidic sandy or clay
loams. Topography in this region is gently rolling to hilly, with moderate to deeply dissected
drainage paths. Soils in uplands are generally light-colored, acidic sandy loams or sands, and

12 Gould, F.W. and Schuster, J.L. and Hatch, S.L., Texas Plants B, An Ecological Summary, Texas Agricultural
Experiment Station, Texas A&M University, College Station, Texas, 1990.
13 Smeins and Diamond, 1986.
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soils in bottomlands are light-brown to dark-gray acidic sandy loams or clays. Much of this

vegetational areais used for crops and grazing.

1.6.1.4 Cross Timbers and Prairies

The Cross Timbers and Prairies vegetational area covers about 17 million acres in north-
central Texas. Geology in this areais diverse, and the topography varies from gently rolling to
hilly to deeply dissected. Rapid surface drainage is typical throughout the region. Soils are

typically brown, neutral-to-slightly acidic, sandy or clay loams.

1.6.1.5 Edwards Plateau

The Edwards Plateau area covers about 24 million acres. Thisincludes alarge portion of
the Hill Country in west-central Texas, the Llano Uplift, and the Stockton Plateau. Average
annual precipitation increases from west to east across this region. Limestone or caliche
typically underlie the shallow, variably-textured soils, although granitic rock underlies soil in the
Llano Uplift. Land use in this vegetational area is dominated by ranching of cattle, sheep, and
goats. This region reportedly once was dominated by a grassland or an open savannah climax
community, except in steep canyons and slopes where junipers and oaks were dominant. The
widespread disturbance associated with grazing livestock eventualy allowed brush and tree
species to spread widely throughout the original grasslands and savannahs.

1.6.2 Regional Geology

Figure 1-18 shows the varied geology of the planning area. Generally, the formations in
the northwest part of the planning area are the older Blaine and San Angelo Formations of the
Paleozoic era. The centra part of the planning area is typically dominated by younger
formations from the Cretaceous era, such as the Trinity Group; the Navarro and Taylor Groups;
and the Austin, Eagle Ford, Woodbine, and U. Washita Groups. The youngest formations arein
the southern part of the planning area. These formations include the Cook Mountain, Weches,
Sparta, and Y egua, among others. Many areas near streams and rivers are dominated by aluvial
deposits.
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1.6.3 Soils

The soils of the upper Brazos River Basin are agriculturally and ecologically important.
Throughout Brazos G Region, soils are varied and are influenced by both geology and surface
drainage. Figure 1-19 shows the locations of different orders of soil in the BGRWPA. These
soil types are briefly described in the following subsections.

1.6.3.1 Alfisols

Alfisols are mineral soils with a gray-to-brown surface horizon. These soils form under

humid, cool-to-hot areas of native grasslands. They are productive and favor good crop yields.

1.6.3.2 Entisols

Entisols are typical of rangeland in west and southwest Texas. In this order, soils range
from infertile sands and bedrock to highly productive soils on recent alluvium. A characteristic

common to all Entisolsisthe lack of significant profile development.

1.6.3.3 Inceptisols

Inceptisols are thought to form relatively quickly from the alteration of parent material.
Productivity varies among soils in this order, and it is affected by factors such as levels of
organic matter and drainage. Typically, Inceptisols have dightly higher profile development

than Entisols.

1.6.3.4 Mollisols

Mollisols are considered important agriculturally and are characterized by a thick, dark
surface horizon. These soils develop under grassland-prairie vegetation typical of the central
United States. Mollisols cover more land areain the United States than any other soil order.

1.6.3.5 Vertisols

Vertisols have a high clay content and therefore may develop deep cracks from shrinking
during dry periods. The fine texture of Vertisols and their tendency to shrink excessively makes

them generally unstable for building foundations and even for some agricultural uses.
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1.6.4 Wetlands

Wetlands are defined by the U.S. Army Corps of Engineers as areas that, due to a
combination of hydrologic and soil conditions, are capable of supporting hydrophytic vegetation.
In the Brazos G Region, wetlands are found primarily in narrow strips along rivers and streams.

As a natural resource, wetlands are especially valued because of their location on the
landscape, the wide variety of ecological functions they perform, and the uniqueness of their
plant and animal communities. Many wetlands are also valued for their aesthetic qualities, as
sites for educational research, as sites of historic and archaeological importance, and as locations
for conveying floodwaters. Wetlands provide high-quality habitats for wildlife, including

foraging and nesting areas for birds and spawning and nursery areas for fish.

1.6.5 Water Resources

Rivers and reservoirs are also important ecological resources for the Brazos G Region.
These support diverse aquatic plants and animals as well as terrestrial wildlife living along the
banks. Important rivers and creeks in the planning area include the Brazos, Leon, Bosque,
Lampasas, San Gabriel, South Wichita, Little, Clear Fork of the Brazos, and Yegua Creek.
These rivers contribute to unique vegetational communities that provide habitat for wildlife.
There are more than 40 species of aguatic amphibians, reptiles, and mammals in the planning
area. Waterfowl heavily use the mature, hardwood, bottomland forests and forested wetlands
often associated with rivers. Aquatic habitats include riffles and pools, which support both
invertebrates and fish.

Reservoirs (Figure 1-20) provide habitat for inland fish stocks and waterfowl. Reservoirs
in the planning area that are important habitats for fish stocks and waterfowl include Lake
Stamford, Hubbard Creek Reservoir, Possum Kingdom Lake, Lake Leon, Lake Proctor, Lake
Whitney, Lake Stillhouse Hollow, Lake Belton, Lake Waco, and Lake Somerville.

Although few in number, those major springs and seeps in the planning area that produce
frequent flows are often rich in wildlife habitat and ecological diversity. Springs represent a
transition from groundwater to surface water. Where frequent springflow occurs, an abundance
of moisture is provided, resulting in diverse vegetationa communities unique to such areas.
Typical vegetation includes willows, cottonwoods, hackberry, elms, rushes, sedges, and

smartweed. These vegetational communities often provide optimal habitat for native wildlife.

Brazos G Regional Water Plan

January 2001 1-36 H)R



Description of the Region

Brazos G Regional Water Plan 1.37 m
January 2001 3 A



Description of the Region

1.6.6 Wildlife Resources

1.6.6.1 Biotic Provinces

il assified the State into

Just as Goul dmd&ecribed the major plant zones of Texas, Blair
biotic provinces based on the distribution of topographic features, climate, vegetation types, and
terrestrial vertebrates (Figure1-21). The BGRWPA includes the Kansan, Austroriparian,

Balconian, and Texan biotic provinces.
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Figure 1-21. Biotic Provinces of the Brazos G Region

1.6.6.1.1 Kansan

The Kansan province runs southward from the Texas panhandle and across the Rolling
Plains area of the Brazos G Region. It meets the Texan biotic province at the western boundary
of the Cross Timbers and Prairies vegetational area. There is little available moisture in the

* Gould, Op. Cit., 1975.
> Blair, 1950.
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province, and moisture that is available decreases from east to west. The plant associations vary.
However, they fall into three general categories of associations. the mixed-grass plains, the

mesquite-grass association, and the short-grass plains.

1.6.6.1.2 Austroriparian

The western fringe of the Austroriparian province extends into the southeastern rim of the
Brazos G Region. This province comprises the pine and hardwood forests of the eastern Gulf
Coastal plain. The province is limited to the west due to low moisture. However, vegetational
communities found in the westward extensions of the province occur along drainageways where

environmental conditions allow.

1.6.6.1.3 Balconian

The Balconian province includes most of the Edwards Plateau excluding the region west
of the Pecos River. The Edwards Plateau is a physio-graphically discrete unit. It has a variety of
wildlife, and its vegetation is different from that found in adjacent provinces. The abundant
vertebrate species are a mixture of Austroriparian, Tamaulipan, Chihuahuan, and Kansan.

Most of the Balconian province lies on Cretaceous limestone, but igneous intrusives and
sediments of Precambrian age are exposed in the Llano Uplift. Limestone caverns and springs
are common features of this province. Massive outcrops of limestone are characteristic of the
stream canyons, and limestone fragments occur at the surface over almost the entire area.

Rainfall amounts typically decrease from east to west. The most characteristic plant
association isthe juniper-oak scrub. Mesquiteis also distributed throughout the province.

1.6.6.1.4 Texan

The Texan biotic province has no true endemic species of vertebrates. In this area,
western species tend to encroach into open habitats, and eastern species encroach along the many
wooded drainageways extending through the landscape. The Texan province has supported
49 species of mammals, 39 species of snakes, 16 species of lizards, 2 types of land turtles,
18 types of toads and frogs (anurans), and 5 species of salamander (urodel es).
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1.6.6.2 Threatened and Endangered Species

In planning water-management strategies, one major consideration is the potential impact
on threatened and endangered species. Nineteen of the species listed as threatened or
endangered by the U. S. Fish and Wildlife Service are found in the Brazos G planning area.
Some of the more widely seen of these are the golden-cheeked warbler (Dendroica chrysoparia),
the black-capped vireo (Vireo atricapillus), and the bald eagle (Haliaeetus leucocephalus).
Table E-1 in Appendix E gives a complete list of threatened and endangered species in each
county in the BGRWPA.

1.6.7 Agricultural Resources

Agriculture is a mainstay of the BGRWPA rural economy. Among livestock, cattle were
the most significant component, approaching 2.5 million head with an additional 145,000 dairy
cows in 1997. Over 17 million acres, or about 84 percent of BGRWPA'’s total area, were
classified as farmland in 1997. Of the 17 million acres of farmland, about six million acres were
classified as cropland, of which about three million acres were harvested. Refer to Tables F-1
through F-4 in Appendix F for detailed listings of agricultural information for the BGRWPA.

The Texas Department of Agriculture has specified several Agricultural Statistics
Districts for the purpose of keeping records. The districts within the BGRWPA are 2N and 2S
(Rolling Plains), 3 (Cross Timbers), 4 (Blacklands), 5S (South East), 7 (Lampasas County), and
8N (South Central).

1.6.7.1 Rolling Plains

Counties in the Rolling Plains (Districts 2N and 2S) are Fisher, Haskell, Jones, Kent,
Knox, Nolan, Stonewall, and Taylor. The major dryland products are extensive row-crops, such
as cotton, and wheat. Irrigation comes from the Seymour Aquifer where available. Major crops
include wheat and cotton. Hay and silage are also produced, but because of low rainfall, their

acreage is much less than in other districts in the BGRWPA.

1.6.7.2 Cross Timbers

The Cross Timbers counties (District 3) are Callahan, Comanche, Eastland, Erath, Hood,
Palo Pinto, Shackelford, Somervell, Stephens, Throckmorton, and Young. Combined, these

counties lead the State in dairy production. This is due to several factors such as available

Brazos G Regional Water Plan

January 2001 1-40 H)R



Description of the Region

groundwater from the Trinity Aquifer, soils suitable for forage production, topography
conducive to dairy operation, and an existing infrastructure. The magjor crops produced in the
Cross Timbers are hay and silage, with smaller amounts of peanuts, pecans, and vegetables

irrigated from the Trinity Aquifer.

1.6.7.3 Blacklands

The Blacklands counties (District 4) are Bell, Bosque, Coryell, Falls, Hamilton, Hill,
Johnson, Limestone, McLennan, Milam, and Williamson. Lampasas County (District 7) is
included for the purposes of this analysis. The Blacklands is noted for dryland production of
corn for grain, grain sorghum, wheat for grazing and grain, cotton, and hay. Irrigation in the

Blacklandsis limited by lack of sufficient groundwater supply.

1.6.7.4 South East and South Central Texas

South East and South Central Texas counties (District 5S and 8N) are Brazos, Burleson,
Grimes, Lee, Robertson, and Washington. This sub-region has limited row-crop agriculture
because suitable topography and soils are limited. Hay and silage are the major agricultural
products. The Brazos River Bottoms counties (Brazos, Burleson, and Robertson) produce most
of the crops in the sub-region, including corn for grain, grain sorghum, and cotton. The Brazos
River Alluvium is the maor source of groundwater for the Brazos River Bottoms.

1.7 Threats and Constraints to Water Supply

Projected population growth in the region, particularly along the IH-35 Corridor, may
strain existing municipa supplies. The population of Williamson County, for example, is
expected to increase more than four-fold by the year 2050 to about 886,000 people. Water will
become even more valuable, especialy in the western and central parts of the BGRWPA, due to
limited options for new reservoirs and because the aquifers in these areas have limited potential
for further devel opment.

Other concerns include the high content of chloride in surface-water runoff from the
upper Brazos River Basin. Water with a high chloride content is expensive to treat and therefore
places capital constraints on suppliers who obtain surface water from affected streams and

reservoirs.
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1.7.1 Susceptibility of Water Supplies to Drought

1.7.1.1 Groundwater

The 15 aquifers within the BGRWPA vary in drought resistance, but all tend to have
more resistance than most surface-water reservoirs. Most of the thick, deep, and extensive sand
aquifers with moderate to high transmissivity react very slowly to droughts. Their supplies are
virtually drought-proof even during long droughts. These aquifers, such as the Carrizo-Wilcox
and Gulf Coast Aquifers, store enormous amounts of water. Somewhat thinner, yet ill
extensive, sand aguifers with low to moderate transmissivity commonly are only dlightly less
drought-resistant. These aquifers include the Trinity, Woodbine, Queen City, Sparta, and
Hickory.

During long droughts, shalow alluvia aguifers from which large withdrawals are made
experience water level declines that are relatively large in comparison to total saturated
thickness. Supplies from these aquifers, such as the Seymour and Brazos River Alluvium
Aquifers, can be affected by drought but generally only by extended droughts. In extended
droughts, available well yields are typicaly reduced, and pumps must run longer for a given
level of supply.

In thin aquifers with shallow supplies, drought resistance may not be adequate. Such
aquifers in the BGRWPA include the Dockum, Blaine, and Edwards-Trinity (Plateau). Also,
shallow supplies in or near outcrop areas of aquifers, even of mgor aquifers, may have limited
drought resistance.

Aquifers composed of limestone and/or dolomite are commonly the least drought-
resistant. Thisis because these aquifers typically have only about one-tenth as much storage per
cubic foot as sand aquifers. For limestone aquifers, the amount of well development is also an
important factor in drought resistance. Thus, the Edwards (BFZ) Aquifer, with more developed
well capacity than is available in extended droughts, is the least drought-resistant of al the
aquifers in the BGRWPA. Depending on location and exact local conditions, springflows and
some Edwards (BFZ) well supplies are substantially reduced in only moderate droughts. In
contrast, the Marble Falls and Ellenburger-San Saba Aquifers, which are relatively undeveloped

by wells, can more slowly discharge a part of their stored water during long droughts.
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In the Brazos G Region, for supplies drawing from the Edwards (BFZ) Aquifer, drought
planning is critical. All of the other aquifers in the region are very drought resistant due to their

inherent characteristics.

1.7.1.2 Surface Water

Surface water supplies in the region vary greatly, as rainfall ranges from 20 to 24 inches
in Kent County in the northwest, to 40 to 44 inches in Grimes County in the southeast.
Evaporation rates show a similarly wide variation, with the highest rates occurring in the
northwestern part of the region.

Drought originates from a deficiency of precipitation over an extended period of time,
usually a season or more. This deficiency results in a water shortage for some activity, group, or
environmental sector. Drought should be considered relative to some long-term average
condition of balance between precipitation and evapotranspiration (i.e., evaporation +
transpiration). It is also related to the timing (i.e., principal season of occurrence, delays in the
start of the rainy season, occurrence of rains in relation to principa crop growth stages) and the
effectiveness of the rains. Other climatic factors such as high temperature, high wind, and low
relative humidity are often associated with drought in many regions of the world and can
significantly aggravate its severity.

Hydrological drought is associated with the effects of periods of precipitation shortfalls
on surface water supply. The frequency and severity of hydrological drought is often defined on
a watershed or river basin scale. Although all droughts originate with a deficiency of
precipitation, hydrologists are more concerned with how this deficiency affects the system water
supply. Firm yields of reservoirs are estimated based on water that would be available through a
repeat of the historic drought of record, which includes the effects of reduced runoff and high
evaporation rates during the drought period. Water supply from run-of-the-river diversions are
estimated based on water that would be available@through a repeat of the drought of record.
The water supply estimates throughout this water plan are reliable through a repeat of the
drought of record and are therefore not particularly susceptible to drought-induced shortages.
However, the northwestern counties of the Brazos G region are currently suffering through a

16 Estimates of municipal and industrial run-of-river diversions are for 100 percent reliability. For irrigation uses,
run-of-river reliability islessthan 100 percent reliable.
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particularly dry spell and data shows that in some areas the 1997 through 2000 period has
produced less runoff than the first three years of the drought of record in the 1950s. This
situation is obviously being closely monitored by affected water supply entities and drought

contingency plans may need to be implemented.

1.7.2 Identified Water Quality Problems

Water quality in the BGRWPA varies. Water quality is generaly good in aguifers and in
the tributaries of the Brazos River. However, high concentrations of chloride are found in the
main stem of the Brazos River. Three factors affecting water quality in the Brazos G Region are
wastewater disposal, high-density agricultural activities, and natural saline contami nation.IEI
Except for the third factor, these threats are associated with the growth of both population and
the economy, and these are expected to continue growing in the future.

The 1997 Water for Texas plan identifies problems with water quality in the Brazos River
Basin, and several of these problems occur in the BGRWPA. Citing the TNRCC's 1996 Water
Quality Inventory, the Plan notes elevated levels of fecal coliform bacteriain severa areas. the
main stem of the Brazos River just downstream of the Navasota River, downstream of the Clear
Fork of the Brazos, and near the cities of Marlin and Cameron. Tributaries of the Brazos River
with elevated levels of fecal coliform are the Leon River downstream from Lake Proctor, Oyster
Creek, and the North Bosgue River and Upper North Bosgue River. Also in the Bosgue River,
elevated levels of nutrients from several sources are contributing to excessive growth of plankton
and attached algae. The TNRCC's Clean Rivers Programhas identified water quality concerns
in the region with respect to levels of nutrients, turbidity, dissolved metals, algae, chlorophyll
apha, fecal coliform, ammonia, phosphorous, nitrogen, nitrate-nitrogen, total suspended solids,
dissolved minerals, and dissolved oxygen. Natural salt loading is typical of the upper Brazos
River in the Brazos G Region, and its effects have rendered much of the river and its three main-
stem reservoirs (Possum Kingdom Lake, Lake Granbury, and Lake Whitney) unsuitable for
ol

drinking water supply without expensive demineralization treatment.

" Texas Natural Resource Conservation Commission (TNRCC), Summary Report: Regional Assessments of Water
Quality Pursuant to the Texas Clean Rivers Act (Senate Bill 818), 1992.

¥ TNRCC, Summary Report: Regional Assessments of Water Quality Pursuant to the Texas Clean Rivers Act
(Senate Bill 818), 1996.

¥ TNRCC, Op. Cit., 1992.
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1.7.3 Identified Threats to Agricultural and Natural Resources

Drought is the primary threat to agricultural resources in the Brazos G Region. During
long droughts, surface water supplies for unconfined livestock are diminished. If the drought
extends through the season for growing forages, production is reduced due to the lack of rainfall.
Additional threats to livestock arise from the reduced water supply for rural water systems that
are not interconnected or that are not supplied by a reliable source. This is especialy in the
northwest part of the region. Water for confined livestock (e.g., dairy cattle and poultry) and for
crop irrigation typically comes from groundwater. Threats to groundwater supplies were
discussed in Section 1.3.1. An additional threat to crop production is the migration into
agricultural land of municipal well fields near cities supplied by groundwater (e.g., Bryan and
College Station). Groundwater Conservation Districts and Underground Water Conservation
Districts have been created in part to address this issue. Section 1.8 contains additional

information.

1.8 Drought Preparations

Drought contingency plans are required by the TWDB for wholesale water suppliers,
irrigation districts, and retail water suppliers. To aid in the preparation of the water plans, the
TNRCC, TWDB, Texas Water Utilities Association, and Texas Rural Water Association have
sponsored workshops for those required to submit plans. The BRA was among the first to
prepare and file a drought contingency plan in 1985, and the plan is routinely updated.

For surface water right-holders that supply 1,000 acft/yr or more for non-irrigation use
and 10,000 acft/yr for irrigation use, SB1 requires awater conservation plan. Entities required to
prepare and submit plans are identified in Table 1-8. The entities listed are those identified by
the TNRCC as of April 1999.

In addition, conservation plans are commonly included in the management plans of
Groundwater Water Conservation Districts or Underground Water Conservation Districts.
Within the BGRWPA, five districts have been created: the Salt Fork Underground Water
Conservation District in Kent County, the Saratoga Underground Water Conservation District in
Lampasas County, the Lost Pines Underground Water Conservation District in Bastrop and Lee
Counties, the Brazos Valey Underground Water Conservation District in Robertson and Brazos

Counties, and the Clearwater Underground Water Conservation District in Bell County.
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The Saratoga Underground Water Conservation District has filed a management plan,
which the TWDB has certified. The plan addresses conservation measures but contains no
specific initiatives for addressing droughts. The Clearwater Underground Water Conservation
District was allowed to be created by the 71% Texas Legislature through an election in 1999. The
Salt Fork Underground Water Conservation District has not filed a management plan with the
TWDB. The Lost Pines and Brazos Valley entities were created by the 76™ Legislature and are
subject to future ratification or creation action by the 77" Legislature. No plans have been
developed by either of these entities.

Table 1-8.
Entities Required to Submit
Water Conservation Plans?

Entity Name
Acton MUD City of Georgetown Ebba Iron, Inc.
Aluminum Company of America City of Graham Franklin Federal Bancorp
Aquilla WSD City of Granbury
Bell County WCID No. 1 City of Groesbeck Johnson County FWSD No. 1
Bistone MWSD City of Harker Heights | Jonah Water Special Utility District
Bluebonnet Water Supply Corporation City of Lampasas Kempner Water Supply Corporation
Brazos Electric Cooperative City of Lorena Oryx Energy Company
Central Texas Water Supply Corporation | City of Marlin Palo Pinto County Municipal Water District No. 1
Chisholm Trail Special Utility District City of Robinson Phillips Petroleum Company
City of Abilene City of Rosebud South Texas Water Company
City of Belton City of Round Rock Tex/Con Oil and Gas Company
City of Breckenridge City of Stamford Texaco, Inc.
City of Brenham City of Stephenville Texas Municipal Power Agency
City of Bryan City of Strawn TXU Electric
City of Cameron City of Sweetwater U.S. Department of the Army
City of Cedar Park City of Taylor Upper Leon River Municipal Water District
City of Cisco City of Temple West Central Texas Municipal Water District
City of Clyde City of Waco West Texas Utilities Company
City of Gatesville Eastland County WSD
! Information provided by TNRCC, April 1999.
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1.9 Existing Programs and Goals

1.9.1 Texas Clean Rivers Act

In 1991, the 72™ Legislature passed the Texas Clean Rivers Act EIto establish for the

first time a watershed basis for water quality planning in Texas.EEI The Act requires each river
basin in the State to be assessed for water quality and management strategies on an on-going
basis. It aso requires reports to be provided to the TNRCC every even-numbered year.EI The
Act provides specific guidelines for accomplishing the water quality assessments, including:
(1) comprehensive assessments on a watershed basis with emphasis on non-point sources,
nutrients, and toxic materias; (2) delegation of responsibility for assessments to river authorities,
(3) formation of river basin steering committees; (4) discharge permitting on a basin-wide basis;
and (5) assessment fees charged to wastewater- and water-rights permittees.

The BRA is a partner with the TNRCC in the Clean River Program for the BGRWPA.
The program provides funding for BRA staff to assess water quality in the Brazos River Basin
and to document local problems. Also, the program provides fee payers with site-specific
information on water quality such as receiving water assessments and flow data. The 1996
ReportzLI for the Brazos River Basin provides an assessment of water quality for the basin,
drawing attention to: (1) the need for more long-term data on water quality, (2) a continued
emphasis on the Basin Steering Committee for direction and comment on the water quality
assessment program, (3) continued assistance in water quality monitoring from local partnersin
the Basin Monitoring Program, (4) emphasis on assessing and maintaining data, and
(5) development of a geographical information system for the basin. The 1996 Report provides
detailed findings about water quality and related items for selected sub-watersheds of the basin.
The findings most relevant to the BGRWPA were summarized in Section 1.7.2.

1.9.2 Clean Water Act

The 1972 Federa Water Pollution Control Act, which as amended is called the Clean
Water Act, is the federa law with the most impact on water quality protection in the BGRWPA.

20 Senate Bill 818, amending the Texas Water Code, Sections 5.103, 5.105, 26.011; T.A.C. Sections 320.1-320.9

2 TNRCC, Op. Cit., 1992.

Z TNRCC, Op. Cit., 1999.

% BRA, "Planning and Environmental Division", [Onling] Available URL: http://www.brazos.org/home.htm, 1999.
2 Brazos River Authority, 1999.
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As amended in 1977 and again in 1987, the Clean Water Act: (1) establishes the framework for
monitoring and controlling industrial and municipal point-source discharges through the National
Pollutant Discharge Elimination System, (2) authorizes federal assistance for the construction of
municipal wastewater treatment facilities, and (3) requires cities to obtain permits for stormwater
or non-point-source discharg&.% The Clean Water Act also includes provisions to protect
specific aguatic resources. Section 303 establishes a non-degradation policy for high quality
waters and provides for establishment of state standards for receiving water quality. Section 401
alows states to enforce water quality requirements for federal projects such as dams. Section
404 provides safeguards for wetlands and other waters from the discharge of dredged or fill
material. Section 305 calls for the TNRCC to prepare and submits a water quality inventory to
the U.S. Environmental Protection Agency.ZEI Other provisions protect particular types of
ecosystems such as lakes (Section 314), estuaries (Section 320), and oceans (Section 403)12:7|
Severa of these provisions are relevant to specific water quality concernsin the BGRWPA.

1.9.3 Safe Drinking Water Act

The Safe Drinking Water Act, passed in 1974 and amended in 1986 and 1996, allows the
U.S. Environmental Protection Agency to set standards for drinking water quality. These
standards are divided into two categories: National Primary Drinking Water Regulations
(primary standards that must be met by all public water suppliers) and National Secondary Water
Regulations (secondary standards that are not enforceable, but are recommended). Primary
standards protect water quality by limiting levels of contaminants that are known to adversely
affect public health and that are anticipated to occur in water. Secondary standards have been set
for contaminants that may affect cosmetic or aesthetic qualities of water (e.g., taste, odor, or

color).

1.9.4 Water for Texas (1997)

Developed by the TWDB, Water for Texas is a comprehensive State plan that identifies
current and prospective uses of water, water supplies and water users, necessary water-related

% 33 USCA, Sections 1251 through 1387.

* TWDB, 1997.

7 Adler, R.W., Landman, J. and Cameron, D., The Clean Water Act: Twenty Years Later, Island Press, Washington
D.C., 1993.
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management measures, and facility needs and costs. The plan also recommends ways to better

manage the State' s water resources through the year 2050. Key management areas include:

» Water conservation

*  Water reuse

* Expanded use of existing supplies
» Redllocation of reservoir storage
*  Water marketing

» Subordination of water rights

* Yield enhancement measures

e Chloride control measures

* Interbasin transfers

» Development of new supplies

This plan offered several recommendations for the BGRWPA to aid the area in meeting future
demand. Key recommendations include:

e Chloride control projects need to be constructed in the upper Brazos River Basin
(Kiowa Peak, Dove, and Croton Brine Lakes) to reduce the salinity of downstream
water supplies.

» Depletion of the Trinity Aquifer may require some entities to convert to surface water
supplies.

» The City of Abilene will need to construct a pipeline to O.H. lvie Reservoir to meet
its projected needs in 2025.

» The Cities of Hamlin and Stamford may need to obtain water from either the West
Central Texas Municipal Water District or the City of Abilene because sedimentation
has severely reduced supply in Lake Stamford. Treatment facilities will need
improvementsin order to handle greater volumes of raw water.

* The Cities of Round Rock and Georgetown should consider participating in the
construction of a pipeline from Lake Stillhouse Hollow to Lake Georgetown and
possibly in the construction of the Lake Belton pipeline.

» The City of College Station should upgrade infrastructure to meet demand projected
for year 2030.

» Paluxy Reservoir should be built by 2010 to meet the needs of the Cities of Glen Rose
and Stephenville. At present, both cities fully depend on groundwater.

» The City of Cisco should consider contracting with the City of Abilene for water to
supplement its current source, Lake Cisco. Current demands exceed Lake Cisco's
dependable yield.

» Storage in Lake Whitney will need to be realocated to consumptive use to meet
projected demands in the BRA system.
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The plan described above was adopted by the TWDB in August 1997, and it will be
updated as prescribed by SB1 according to findings of this report. Since the completion of the

1997 plan, the following issues have arisen:

» It has been found that at this time, construction of the Paluxy Reservoir isnot aviable
option for meeting water needs in the region.

» The City of Stamford is pursuing obtaining water from Abilene as well as the
possibility of diverting flow from California Creek to supplement its supply.

» The City of College Station has done studies to determine where upgrades are most
needed and has begun upgrading its infrastructure.

» The Cities of Round Rock and Georgetown and the Jonah Special Utility District are
constructing araw-water pipeline from Lake Stillhouse Hollow to Lake Georgetown.
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Section 2
Current and Projected Population and
Water Demand Data for the Region

2.1 Introduction

In July 1998, the TWDB published population and water demand projections’ for each
county in the state. Population projections were developed for 134 cities and Census-Designated
Place names (CDP) with a population greater than 500. To account for people living outside the
cities, projections were also developed for a ‘county-other’ category for each county. Water
demand projections were developed by type of use—municipal for cities (along with a ‘county-
other’ for each county) and countywide for manufacturing, steam-electric, mining, irrigation, and
livestock.

At their October 20, 1999 meeting, the TWDB adopted revised population and water
demand projections for the BGRWPA, as forwarded by the Brazos G RWPG. Revisions had
been made to the consensus-based population projections, and municipal, manufacturing,
mining, and steam-electric water demand projections. Revisions to the population and municipal
water demand projections for cities resulted from supported requests from individual cities. In
addition, the BGRWPG has accepted population and water demand projections prepared by
HDR Engineering, Inc. for 328 community water systems that serve areas outside cities. This
work resulted in revised population and municipal water demand projections for the ‘county-
other’ category. Finally, water demand projections for manufacturing, mining, and steam-

electric categories were revised with input from representatives of these industries.

2.2 Population Projections

As shown in Figure 2-1, the population of the 37-county region is projected to increase
from 1,671,446 in 2000 to 3,095,273 in 2050, an increase of 85.2 percent (1.24 percent annual
growth). This compares to projected statewide population growth during the same period of
81.3 percent, (1.20 percent annually). In 2050, it is projected that 24 percent of the Brazos G

Region population will live in Williamson County, 13 percent in Bell County, 11 percent in

! The population and water demand projections were developed in consultation with the Texas Parks and Wildlife
Department and Texas Natural Resources Conservation Commission. The completed projections are referred to as
the 1997 Consensus Population and Water Demand Projections.
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Figure 2-1. Population Projections

McLennan County, 9 percent in Brazos County, 8 percent in Johnson County, 7 percent in
Taylor County, 6 percent in Coryell County, and less than 6 percent in each of the remaining
counties. Projections and growth rates for each of the 37 counties and 133 cities in the region are
presented in Table 2 1.

Growth is concentrated along the I-35 corridor, stretching from Williamson County in the
south to Johnson County in the north. Growth is also taking place along US Highway 183 in
Williamson and Lampasas Counties, Taylor and Jones Counties (Abilene area), and Brazos
County (Bryan/College Station area). Williamson County is projected to be the fastest growing
county in the next 50 years at 2.61 percent annually. Bell, Brazos, Coryell, Hood, Johnson,
Lampasas, and Somervell Counties are all projected to grow at more than 1.0 percent annually.

A comparison of the growth rates for all the counties is shown in Figure 2-2.
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Table 2-1.
Historical and Projected Population by City/County
Historical' Projections’ Percent | Percent
Growth Growth
City/County 1990 1996 2000 2010 2020 2030 2040 2050 1980-96 | 2000-50
Bell County
Bartlett (P) 621 684 883 1,059 1,227 1,377 1,496 1,573 0.11% 1.16%
Belton 12,476 13,826 16,789 20,088 23,236 26,008 28,188 29,593 1.64% 1.14%
Fort Hood (P) 17,021 18,528 17,021 17,021 17,021 17,021 17,021 17,021 0.17% 0.00%
Harker Heights 12,841 16,745 18,683 22,404 25,972 29,134 31,644 33,294 5.20% 1.16%
Holland 1,118 1,316 1,447 1,694 1,916 2,096 2,220 2,277 N/A 0.91%
Killeen 63,535 80,962 88,787 105,924 122,164 136,343 147,347 154,249 3.56% 1.11%
Little River-Academy 1,390 1,650 1,623 1,897 2,144 2,343 2,478 2,538 2.25% 0.90%
Morgans Point Resort 1,766 2,293 2,556 3,097 3,628 4,112 4,511 4,792 4.81% 1.26%
Nolanville 1,834 2,461 2,408 2,878 3,324 3,716 4,023 4,218 4.03% 1.13%
Rogers 1,131 1,211 1,279 1,513 1,730 1,913 2,049 2,126 -0.16% 1.02%
Salado (CDP) N/A 1,382 1,601 1,996 2,402 2,792 3,137 3,409 N/A 1.52%
Temple 46,109 50,097 58,447 69,800 80,584 90,029 97,394 102,060 1.04% 1.12%
Troy 1,395 1,697 1,676 1,982 2,266 2,507 2,686 2,787 1.43% 1.02%
County-Other 29,851 29,294 _34.150 _40,379 _45.668 _49.649 _52,160 54,244 0.69% 0.93%
Bell County Total 191,088 222,146 247,350 291,732 333,282 369,040 396,354 414,181 2.16% 1.04%
Bosque County
Clifton 3,195 3,621 3,557 3,961 4,268 4,599 4,956 5,340 1.05% 0.82%
Meridian 1,390 1,459 1,520 1,662 1,818 1,989 2,175 2,379 0.58% 0.90%
Valley Mills (P) 1,085 1,153 1,090 1,107 1,118 1,149 1,202 1,257 -0.38% 0.29%
Walnut Springs N/A 822 804 819 819 819 851 893 N/A 0.21%
County-Other _9.455 _9.540 16,321 17.186 17,652 17.894 18,017 18,907 1.28% 0.29%
Bosque County Total 15,125 16,595 23,292 24,735 25,675 26,450 27,201 28,776 1.35% 0.42%
Brazos County
Bryan 55,002 61,715 64,400 76,382 89,027 97,719 108,926 119,709 2.09% 1.25%
College Station 52,456 62,644 71,322 96,974 106,063 116,005 126,879 138,771 3.30% 1.34%
County-Other 14,404 13,734 16,841 21,376 27,257 30,956 30,801 30,737 0.86% 1.21%
Brazos County Total 121,862 138,093 152,563 194,732 222,347 244,680 266,606 289,217 2.46% 1.29%
Burleson County
Caldwell 3,181 3,788 3,609 3,901 4,180 4,402 4,562 4,728 1.57% 0.54%
Somerville 1,542 1,653 1,596 1,835 1,991 2,316 2,311 2,306 -0.58% 0.74%
County-Other _8,902 9,695 _9.709 10,353 11,039 11,389 11,881 13,022 1.58% 0.59%
Burleson County Total 13,625 15,136 14,914 16,089 17,210 18,107 18,754 20,056 1.30% 0.59%
Callahan County
Baird 1,658 1,819 1,706 1,759 1,748 1,710 1,601 1,566 0.44% 0.17%
Clyde 3,002 3,143 3,146 3,190 3,284 3,296 3,148 3,007 1.29% 0.09%
Cross Plains 1,063 1,049 1,074 1,035 970 900 816 740 -1.04% 0.74%
County-Other 6,136 6,431 5934 6,246 6,152 5,983 _5,565 _5,574 0.99% -0.13%
Callahan County Total 11,859 12,442 11,860 12,230 12,154 11,889 11,130 10,887 0.78% 0.17%
Comanche County
Comanche 4,087 4,464 4,107 4,146 4,234 4,346 4,451 4,577 0.57% 0.22%
DeLeon 2,190 2,338 2,195 2,215 2,263 2,323 2,379 2,446 -0.36% 0.22%
County-Other _7.104 _7.270 _6.886 _6.951 _7.099 _7.288 _7.463 _1.674 1.14% 0.22%
Comanche County Total 13,381 14,072 13,188 13,312 13,596 13,957 14,293 14,697 0.68% 0.22%
Page 1 of 6
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Table 2-1 (continued)

Historical' Projections® Perceng Perceng
Growth Growth
City/County 1990 1996 2000 2010 2020 2030 2040 2050 1980-96 | 2000-50
Coryell County
Copperas Cove 24,079 29,123 33,900 45,328 58,004 71,505 85,395 99,271 2.55% 2.17%
Fort Gates N/A 854 923 952 964 976 980 1,011 N/A 0.18%
Fort Hood (P) 18,559 19,817 18,559 18,559 18,559 18,559 18,559 18,559 2.57% 0.00%
Gatesville 11,492 12,245 15,638 22,423 30,958 39,289 44,005 49,287 4.28% 2.32%
County-Other 10,083 12,080 14,478 15,561 16,161 16,478 16,640 16,723 2.41% 0.29%
Coryell County Total 64,213 74,119 83,498 102,823 124,646 146,807 165,579 184,851 1.68% 1.60%
Eastland County
Cisco 3,813 4,162 3,802 3,718 3,657 3,509 3,347 3,169 -0.51% -0.36%
Eastland 3,690 3,795 3,593 3,516 3,467 3,332 3,183 3,041 0.08% -0.33%
Gorman 1,290 1,425 1,287 1,259 1,238 1,188 1,133 1,073 0.78% -0.36%
Ranger 2,803 2,902 2,800 2,736 2,675 2,557 2,430 2,309 -0.50% -0.38%
Rising Star 859 896 862 837 799 752 702 655 -1.83% -0.55%
County-Other _6.033 _6.318 _5.596 _5.480 _5.420 _5.219 _4.997 _4.705 0.74% :0.35%
Eastland County Total 18,488 19,498 17,940 17,546 17,256 16,557 15,792 14,952 0.01% -0.36%
Erath County
Dublin 3,190 3,600 3,241 3,450 3,517 3,500 3,481 3,462 1.76% 0.13%
Stephenville 13,502 15,456 16,060 18,638 21,103 23,311 25,120 26,143 1.66% 0.98%
County-Other 11,299 11,713 13,527 16,202 17,439 18,254 18,761 19,267 2.45% 0.71%
Erath County Total 27,991 30,769 32,828 38,290 42,059 45,065 47,362 48,872 1.96% 0.80%
Falls County
Lott N/A 861 866 877 871 847 807 772 N/A -0.23%
Marlin 6,386 6,587 6,947 7,367 7,774 8,225 8,684 9,169 -0.47% 0.56%
Rosebud 1,638 1,589 1,826 1,977 2,102 2,224 2,345 2,473 -1.66% 0.61%
County-Other _9.688 9.419 9,375 _9.691 10,216 10.867 11,552 12,230 0.45% 0.53%
Falls County Total 17,712 18,456 19,014 19,912 20,963 22,163 23,388 24,644 0.18% 0.52%
Fisher County
Roby 616 569 630 618 621 601 580 560 -2.21% -0.24%
Rotan 1,913 1,774 1,909 1,842 1,811 1,720 1,646 1,575 -1.57% -0.38%
County-Other 2,313 2173 2.303 2,224 2185 2,076 1.987 1.985 1.56% :0.30%
Fisher County Total 4,842 4,516 4,842 4,684 4,617 4,397 4,213 4,120 -1.65% -0.32%
Grimes County
Anderson 320 374 469 511 547 577 556 536 0.07% 0.27%
Navasota 6,296 6,973 6,763 7,436 8,022 8,527 8,683 9,260 0.97% 0.63%
County-Other 12,212 14,374 14,313 16,587 18,733 20,710 20,420 23,394 4.38% 0.99%
Grimes County Total 18,828 21,721 21,545 24,534 27,302 29,814 29,659 33,190 2.98% 0.87%
Hamilton County
Hamilton 2,937 2,983 2,766 2,730 2,710 2,327 2,209 2,052 -0.42% -0.60%
Hico 1,342 1,498 1,312 1,295 1,285 1,104 1,048 973 0.54% -0.60%
County-Other 3.454 3.737 3.264 3,222 3.198 2,746 2,607 2422 0.01% :0.59%
Hamilton County Total 7,733 8,218 7,342 7,247 7,193 6,177 5,864 5,447 -0.06% -0.60%
Haskell County
Haskell 3,362 3,151 3,478 3,590 3,731 3,852 3,975 4,102 -1.13% 0.33%
Rule 783 725 843 844 853 874 895 917 -2.08% 0.17%
Stamford (P) 36 40 39 4 43 44 46 48 -0.73% 0.42%
County-Other 2,639 2,547 2,376 2,406 2,460 2,527 2,598 2,702 0.77% 0.26%
Haskell County 6,820 6,463 6,736 6,881 7,087 7,297 7,514 7,769 1.11% 0.29%
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Table 2-1 (continued)

January 2001

Historical' Projections® Perceng Perceng
Growth Growth
City/County 1990 1996 2000 2010 2020 2030 2040 2050 1980-96 | 2000-50
Hill County
Hillsboro 7,072 7,722 7,234 7,479 7,822 8,209 8,596 9,009 0.27% 0.44%
Hubbard 1,589 1,667 1,604 1,658 1,734 1,820 1,906 1,998 -0.03% 0.44%
Itasca 1,523 1,617 1,545 1,598 1,671 1,754 1,836 1,924 0.07% 0.44%
Whitney 1,626 1.681 1.673 1717 1.748 1.803 1.878 1.956 0.19% 0.31%
County-Other 15,336 16,851 17,168 18,451 19,253 19,677 19.895 20,005 1.77% 0.31%
Hill County Total 27,146 29,538 29,224 30,903 32,228 33,263 34,111 34,892 1.04% 0.36%
Hood County
Granbury 4,045 5,195 8,281 14,808 23,618 26,296 29,278 32,599 2.81% 2.78%
Tolar N/A 577 532 515 489 464 458 458 N/A -0.30%
County-Other 24,936 27,341 32,802 38,181 43,552 51,269 56,207 58,926 4.10% 1.18%
Hood County Total 28,981 33,113 41,615 53,504 67,659 78,029 85,943 91,983 3.99% 1.60%
Johnson County
Alvarado 2,918 3,293 3,266 4,039 4,851 5,718 6,348 7,047 1.25% 1.55%
Briar Oaks N/A 620 565 565 578 584 615 636 N/A 0.24%
Burleson (P) 14,153 16,228 19,083 24,039 29,079 34,307 38,752 43,773 2.69% 1.67%
Cleburne 22,205 23,593 26,147 30,788 36,253 42,688 50,265 59,188 1.29% 1.65%
Godley N/A 612 584 593 609 621 634 648 N/A 0.21%
Grand View 1,245 1,315 1,511 1,650 1,805 1,958 2,129 2,315 0.55% 0.86%
Joshua 3,828 4,380 4,761 6,474 8,189 9,981 11,431 13,092 7.06% 2.04%
Keene 3,944 4,467 5,582 6,804 8,294 9,559 11,018 12,699 2.49% 1.66%
Mansfield (P) 617 635 852 954 1,247 1,371 1,709 2,130 23.39% 1.85%
Rio Vista N/A 664 611 625 627 629 657 692 N/A 0.25%
Venus (P) 979 1,192 795 887 999 1,090 1,227 1,363 N/A 1.08%
County-Other 47.276 52.464 73.879 85,904 92,791 102,626 113,363 120,543 3.88% 0.98%
Johnson County Total 97,165 109,463 137,636 163,322 185,322 209,132 238,148 264,126 3.05% 1.31%
Jones County
Abilene (P) 797 3,484 884 1,325 1,463 1,577 1,699 1,786 12.86% 1.42%
Anson 2,644 2,677 2,772 2,940 3,084 3,236 3,378 3,526 -0.35% 0.48%
Hamlin 2,788 2,537 2,914 3,099 3,260 3,428 3,588 3,755 -1.53% 0.51%
Hawley N/A 637 582 547 503 463 444 431 N/A -0.60%
Stamford (P) 3,781 3,370 4,020 4,282 4,509 4,746 4,974 5,213 -1.79% 0.52%
County-Other 6,480 5717 6,220 6,598 _6,969 _7.192 _7.344 _7.409 -0.49% 0.35%
Jones County Total 16,490 18,422 17,392 18,791 19,788 20,642 21,427 22,120 0.41% 0.48%
Kent County
Jayton 608 564 589 587 545 493 442 382 -0.77% -0.86%
County-Other _402 375 390 389 361 326 293 253 1.87% -0.86%
Kent County Total 1,010 939 979 976 906 819 735 635 -1.23% -0.86%
Knox County
Benjamin 225 235 234 245 255 263 268 274 -0.56% 0.32%
Knox City 1,440 1,433 1,507 1,577 1,640 1,694 1,728 1,763 -0.47% 0.31%
Munday 1,600 1,523 1,609 1,684 1,751 1,808 1,843 1,880 -0.82% 0.31%
County-Other 1,572 1,517 1,555 1,628 1,693 1.747 1,778 1.814 1.02% 0.31%
Knox County Total 4,837 4,708 4,905 5,134 5,339 5,512 5,617 5,731 -0.77% 0.31%
Lampasas County
Lampasas 6,382 7,709 7,647 8,367 10,001 11,954 14,289 17,080 1.41% 1.62%
Lometa N/A 756 723 749 761 774 817 857 N/A 0.34%
County-Other _7,139 _8.242 _8.415 _9.831 11,040 11,752 12,451 13,601 2.18% 0.96%
Lampasas County 13,521 16,707 16,785 18,947 21,802 24,480 27,557 31,538 2.09% 1.27%
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Table 2-1 (continued)
Historical’ Projections® Percent | Percent
Growth Growth
City/County 1990 1996 2000 2010 2020 2030 2040 2050 1980-96 | 2000-50
Lee County
Giddings 4,003 4,523 4,476 4,936 5,379 5,746 6,146 6,591 0.85% 0.78%
Lexington 953 1,067 1,052 1,160 1,264 1,351 1,445 1,549 0.01% 0.78%
County-Other 7,808 8,599 8,605 9,798 10,533 11,047 11,817 12,672 2.34% 0.78%
Lee County Total 12,854 14,189 14,133 15,894 17,176 18,144 19,408 20,812 1.63% 0.78%
Limestone County
Coolidge N/A 748 690 662 645 636 614 608 N/A 0.25%
Groesbeck 3,185 3,614 3,740 4,340 4,794 5,296 5,707 6,149 0.43% 1.00%
Kosse N/A 548 489 467 436 414 409 406 N/A 0.37%
Mexia 6,933 6,835 7,410 7,561 8,042 8,462 8,866 9,289 0.23% 0.45%
Thornton N/A 596 606 618 624 629 632 674 N/A 0.21%
County-Other 10.828 _8.956 _9.606 10,328 10,829 11.405 11.884 12,322 0.53% 0.50%
Limestone County Total 20,946 21,207 22,541 23,976 25,370 26,842 28,112 29,448 0.32% 0.54%
McLennan County
Bellmead 8,336 8,464 10,047 10,867 11,006 11,592 12,090 12,609 0.70% 0.46%
Beverly Hills 2,048 2,149 2,387 2,676 2,852 3,031 3,183 3,343 0.20% 0.68%
Bruceville-Eddy 1,074 1,307 2,078 2,649 3,292 4,080 4,816 5,318 1.13% 1.90%
Crawford N/A 686 667 653 632 532 492 453 N/A 0.77%
Gholson N/A 748 703 667 643 618 607 601 N/A 0.31%
Hewitt 8,983 10,545 15,060 20,713 26,099 27,977 28,485 28,523 4.46% 1.29%
Lacy-Lakeview 3,617 4,326 4,330 4,950 5,379 5,770 6,111 6,472 2.87% 0.81%
Lorena 1,158 1,582 1,889 2,612 3,304 3,787 4,238 4,743 N/A 1.86%
Mart 2,004 2,022 2,323 2,592 2,751 2,917 3,057 3,191 0.87% 0.64%
Mcgregor 4,683 4,837 5,228 5,670 5,845 6,106 6,311 6,523 0.43% 0.44%
Moody 1,329 1,379 1,396 1,457 1,976 2,048 2,083 2,119 0.03% 0.84%
Northcrest 1,725 1,873 1,802 1,880 1,892 1,904 1,936 1,969 0.23% 0.18%
Riesel N/A 885 724 709 667 657 597 530 N/A -0.62%
Robinson 7,11 7,986 8,183 9,086 9,595 10,149 10,613 11,098 1.73% 0.61%
Valley Mills (P) 10 0 12 12 1 11 11 11| -100.00% 0.17%
Waco 103,590 109,225 119,455 135,407 143,723 161,819 180,403 192,621 0.47% 0.96%
West 2,515 2,783 2,611 2,659 2,612 2,565 2,553 2,541 0.71% -0.05%
Woodway 8,695 9,316 11,313 13,161 14,335 15,397 16,325 17,209 1.72% 0.84%
County-Other 32,245 32,566 _39.161 _43.503 _45.969 _47.289 _47.972 _48.320 1.69% 0.42%
McLennan County Total 189,123 202,679 229,369 261,923 282,583 308,249 331,883 348,194 1.08% 0.84%
Milam County
Cameron 5,580 5,909 5,963 6,117 6,260 6,416 6,569 6,726 0.20% 0.24%
Rockdale 5,235 5,594 6,382 6,967 7,474 7,992 8,488 9,015 0.02% 0.69%
Thorndale 1,092 1,316 1,291 1,357 1,415 1,477 1,535 1,592 0.10% 0.42%
County-Other 11,039 11,737 11,777 12,715 13,260 13,560 13,715 13,793 0.94% 0.32%
Milam County Total 22,946 24,556 25,413 27,156 28,409 29,445 30,307 31,126 0.48% 0.41%
Nolan County
Roscoe 1,446 1,408 1,523 1,619 1,687 1,699 1,697 1,695 -0.90% 0.21%
Sweetwater 11,967 11,874 12,219 12,644 12,929 12,772 12,532 12,297 -0.19% 0.01%
County-Other _3.181 3511 _3.413 _3.529 _3.608 _3.563 _3.494 _3.313 0.04% :0.06%
Nolan County Total 16,594 16,793 17,155 17,792 18,224 18,034 17,723 17,305 0.21% 0.02%
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Current and Projected Population and Water Demand Data for the Region

Table 2-1 (continued)

Historical' Projections® Perceng Perceng
Growth Growth
City/County 1990 1996 2000 2010 2020 2030 2040 2050 1980-96 | 2000-50
Palo Pinto County
Graford N/A 599 560 538 505 475 465 460 N/A -0.39%
Mineral Wells (P) 14,388 14,586 15,334 16,012 16,725 17,545 18,119 18,712 0.10% 0.40%
Palo Pinto 350 410 449 450 455 467 478 489 -0.47% 0.17%
Strawn N/A 708 624 586 572 541 512 498 N/A -0.45%
County-Other 10,317 10,077 9,694 10,863 11.866 12,858 13478 14,582 0.52% 0.82%
Palo Pinto County Total 25,055 26,380 26,661 28,449 30,123 31,886 33,052 34,741 0.58% 0.53%
Robertson County
Bremond 1,110 1,156 1,380 1,549 1,719 1,855 1,993 2,141 0.75% 0.88%
Calvert 1,536 1,481 1,655 1,866 2,066 2,252 2,410 2,579 -0.97% 0.89%
Franklin 1,336 1,432 1,594 1,810 2,032 2,210 2,391 2,587 0.37% 0.97%
Hearne 5,132 5,079 5,850 6,594 7,305 7,963 8,619 9,329 -0.40% 0.94%
County-Other _6,397 _6,207 _6,152 _6,395 6,617 6,732 6,791 6,820 1.20% 0.21%
Robertson County Total 15,511 15,355 16,631 18,214 19,739 21,012 22,204 23,456 0.29% 0.69%
Shackelford County
Albany 1,962 2,008 2,043 2,143 2,800 2,850 2,900 3,000 -1.24% 0.77%
County-Other 1,354 1,405 1,544 1494 1,464 1,446 1,434 1,426 :0.26% :0.16%
Shackelford County Total 3,316 3,413 3,587 3,637 4,264 4,296 4,334 4,426 -0.85% 0.42%
Somervell County
Glen Rose 1,949 2,212 2,335 2,721 3,107 3,493 3,879 4,265 0.40% 1.21%
County-Other 3411 3.749 4.136 5,090 6,322 7.889 9.860 12,319 3.75% 2.21%
Somervell County Total 5,360 5,961 6,471 7,811 9,429 11,382 13,739 16,584 2.28% 1.90%
Stephens County
Breckenridge 5,665 5,808 5,875 6,114 6,332 6,524 6,723 6,892 -1.09% 0.32%
County-Other 3.345 4.130 3.365 3.726 _3.852 _3.917 _3.947 _3.962 2.01% 0.33%
Stephens County Total 9,010 9,938 9,240 9,840 10,184 10,441 10,670 10,854 0.01% 0.32%
Stonewall County
Aspermont 1,214 1,076 1,199 1,194 1,182 1,152 1,106 1,062 -1.44% -0.24%
County-Other _799 _809 _818 _827 _804 _1766 17 _663 1.61% :0.42%
Stonewall County Total 2,013 1,885 2,017 2,021 1,986 1,918 1,823 1,725 -1.51% -0.31%
Taylor County
Abilene (P) 105,857 112,990 119,048 131,155 144,876 156,116 168,228 176,831 0.91% 0.79%
Merkel 2,469 2,542 3,416 3,782 4,130 4,452 4,699 4,960 0.12% 0.75%
Potosi (CDP) N/A 1,508 1,473 1,134 1,011 962 953 921 N/A -0.93%
Tuscola N/A 634 602 594 565 549 519 498 N/A -0.38%
Tye 1,088 1,194 1,152 1,170 1,188 1,199 1,187 1,175 -0.96% 0.04%
County-Other 10,241 8,572 12,901 14,130 _15,288 15,961 16,290 16,487 -0.46% 0.49%
Taylor County Total 119,655 127,440 138,592 151,965 167,058 179,239 191,876 200,872 0.87% 0.75%
Throckmorton County
Throckmorton 1,036 1,026 1,028 1,025 1,002 961 916 873 -0.84% -0.33%
County-Other _844 _816 _829 _826 _808 _176 _1750 _753 :0.46% :0.19%
Throckmorton County Total 1,880 1,842 1,857 1,851 1,810 1,737 1,666 1,626 -0.68% -0.27%
Washington County
Brenham 11,952 13,564 13,603 14,863 15,847 16,195 15,760 15,337 1.34% 0.24%
County-Other 14,202 15731 16,523 18,317 19,752 20,366 19,951 17,669 2.24% 0.13%
Washington County Total 26,154 29,295 30,126 33,180 35,599 36,561 35,711 33,006 1.81% 0.18%
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Current and Projected Population and Water Demand Data for the Region

Table 2-1 (continued)

Historical' Projections® Perceng Perceng
Growth Growth
City/County 1990 1996 2000 2010 2020 2030 2040 2050 1980-96 | 2000-50
Williamson County
Bartlett (P) 818 995 840 873 947 973 1,035 1,101 0.84% 0.54%
Brushy Creek (CDP) N/A 7,735 12,589 20,648 22,798 23,800 23,800 23,800 N/A 1.28%
Cedar Park 5,161 10,847 17,439 30,978 39,642 46,915 53,413 56,026 7.38% 2.36%
Florence N/A 1,126 1,060 1,349 1,682 2,097 2,318 2,489 N/A 1.72%
Georgetown 14,842 21,445 33,357 54,419 77,409 100,432 128,994 163,777 5.24% 3.23%
Granger 1,190 1,521 1,574 2,021 2,548 3,091 3,540 3,947 1.31% 1.86%
Hutto N/A 821 1,065 1,578 2,280 3,216 4,322 5,532 N/A 3.35%
Leander 3,398 5,738 9,381 15,557 20,214 26,478 32,333 39,195 6.24% 2.90%
Round Rock (P) 30,923 48,961 58,742 92,430 140,605 165,487 189,521 197,313 9.29% 2.45%
Taylor 11,472 14,130 16,025 22,028 30,886 35,597 41,021 48,996 1.80% 2.26%
Thrall N/A 745 691 774 976 1,224 1,378 1,532 N/A 1.61%
County-Other 68,991 _62,355 _55,009 _78,886 145,312 179,271 193,494 209,184 3.44% 2.711%
Williamson County Total 136,795 176,419 207,772 321,541 485,299 588,581 675,169 752,892 5.41% 2.61%
Young County
Graham 8,986 8,857 8,949 8,942 8,868 8,794 8,720 8,558 0.22% 0.09%
Newcastle N/A 548 529 541 566 589 611 633 N/A 0.36%
County-Other 5.621 _5.027 _4.955 5173 _5.746 _6.066 _6.238 _6.331 -0.95% 0.49%
Young County Total 14,607 14,432 14,433 14,656 15,180 15,449 15,569 15,522 0.25% 0.15%
Total For Region 1,344,536 | 1,507,008 | 1,671,446 | 2,006,230 | 2,360,864 | 2,637,493 | 2,880,493 | 3,095,273 1.84% 1.24%
Total For State 16,986,510 | 19,128,261 | 20,230,584 | 23,491,920 | 27,280,478 | 30,673,901 | 33,839,709 | 36,670,967 1.87% 1.20%

N/A Indicates specific information on city was unavailable. Population is accounted for in “County-Other.”
(P) Indicates city is in more than one county.

(CDP) Census designated Place name.

' Historical water use data from TWDB.

Projections from TWDB or approved revision.

Compound annual growth rate.

2
3
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2.3 Water Demand Projections

Water demand projections have been compiled for each type of consumptive water use;
municipal, manufacturing, steam-electric, mining, irrigation, and livestock. (Note: Projections
for non-consumptive water uses, such as navigation, hydroelectric generation, and recreation, are
not presented.) As shown in Table 2-2, total water use for the region is projected to increase
from 725,766 acft in 2000 to 1,034,262 acft in 2050, a 42.5 percent increase. The trend in total
water use is shown in Figure 2-3. The six types of water use as percentages of total water use are
shown for 2000 and 2050 in Figure 2-4. Municipal, manufacturing, and steam-electric water use
as percentages of the total water use increase from 2000 to 2050, while mining, irrigation, and
livestock water use decrease as percentages of the total. A water demand projection summary

sheet for each county—broken down by type of use—is presented in Section 4. The Brazos G
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Current and Projected Population and Water Demand Data for the Region

Figure 2-2. Brazos G Regional Water Planning Area Project County Growth Rates

Region includes parts of five river basins: the Brazos, Colorado, Red, Trinity, and San Jacinto.

Total water demand for each basin is in shown in Table 2-2.

2.3.1 Municipal Water Demand

Water that is used by households (e.g., drinking, bathing, food preparation, dishwashing,
laundry, flushing toilets, lawn watering and landscaping, swimming pools), commercial
establishments, (e.g., restaurants, car washes, hotels, laundromats, and office buildings) and for
fire protection, public recreation and sanitation are all referred to as municipal water. This type
of water must meet safe-drinking water standards as specified by Federal and State laws and

regulations.
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Current and Projected Population and Water Demand Data for the Region

Table 2-2.
Brazos G Regional Water Planning Area
Total Water Demand By Type of Use

(acft)
Historical' Projections®
1990 1996 2000 2010 2020 2030 2040 2050
Water Use
Municipal 236,955 273,457 310,376 357,407 405,936 445,751 479,189 509,592
Manufacturing 32,240 55,647 21,309 23,197 27,579 30,171 32,562 36,238
Steam Electric 57,657 69,118 103,020 156,076 174,324 179,324 189,324 202,824
Mining 6,944 17,387 40,107 48,749 53,339 53,300 53,470 53,903
Irrigation 200,954 198,687 197,188 193,125 189,468 185,547 181,736 177,939
Livestock 46,770 65,424 53,766 53,766 53,766 53,766 53,766 53,766

Total for Region 581,520 | 679,720 | 725,766 | 832,320 | 904,412 | 947,859 | 990,047 | 1,034,262

River Basin
Brazos 561,097 | 654,881 | 700,277 | 805,886 | 877,538 | 919,310 | 960,072 | 1,002,812
Colorado 7,435 10,049 9,279 9,269 9,147 9,090 9,053 9,113
Red 221 281 276 274 274 274 273 274
Trinity 860 1,194 1,073 1,091 1,108 1,136 1,100 1,182
San Jacinto 11,907 13,315 14,861 15,800 16,345 18,049 19,549 20,881

Total for Region 581,520 | 679,720 | 725,766 | 832,320 | 904,412 | 947,859 | 990,047 | 1,034,262

Historical water use data from TWDB.
Projections from TWDB or approved revision.

Municipal water demand projections are computed by multiplying the projected
population of an entity by the entity’s projected per capita water use, adjusted for conservation
savings. The projected per capita water use takes into account current plumbing, appliances, and
other conservation technology. Per capita water use is projected to decline due to water
conservation strategies—installation of water-efficient plumbing fixtures and landscaping, public
education, and the effects of the 1991 State Water-Efficient Plumbing Act. Expected water
conservation represents feasible strategies for economically sound water conservation savings.

Municipal water use for the region is projected to increase by 199,216 acft between 2000
and 2050, from 310,376 acft to 509,592 acft, a 64.2 percent rise. As can be seen in Figure 2-5,
seven counties—Bell, Brazos, Coryell, Johnson, McLennan, Taylor, and Williamson—account
for 82.1 percent of the total municipal water use in 2050. Municipal water use projections for all

37 counties and 133 cities are presented in Table 2-3.
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1,200,000

Total in 2050: 1,034,262 acft
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*Other = Manufacturing, Mining, and Livestock

Figure 2-3. Projected Total Water Demand

The 64.2 percent projected increase in municipal water demand over the 50-year planning
horizon is lower than the projected population increase of 85.2 percent due to expected savings

in per capita water use resulting from water conservation.

2.3.2 Manufacturing Water Demand

Manufacturing is an integral part of the economy of the Brazos G Region, and for many
industries water is key to the manufacturing process. It can be used in a variety of ways,
including as a component of the final product, as a cooling agent during the manufacturing
process, or for cleaning/wash-down of parts and/or products. In the Brazos G Region, industries
that are major water users include food and kindred products, apparel, fabricated metal,

machinery, and stone and concrete production.
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2000
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Irrigation (42.8%)
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(14.2%)
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Steam-Electric Manufacturing
Power (3.5%)
(19.6%)

Total Demand: 1,034,262 acft

Figure 2-4. Total Water Demand by Type of Use in 2000 and 2050
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620,000

Total in 2050: 509,592 acft

Other Counties in 2050:
91,391 acft

Coryell County in 2050:
26,265 acft

390,000 Johnson County in 2050:
32,288 acft

Taylor County in 2050:
42,399 acft

Brazos County in 2050:
568,765 acft
260,000

acft/yr

McLennan County in 2050:
59,925 acft

Bell County in 2050:
81,663 acft
130,000

Williamson County in 2050:
116,896 acft

2000 2010 2020 2030 2040 2050
Year

Figure 2-5. Municipal Water Demand Projections

Manufacturing water demand is projected by taking industry-specific water demand
coefficients, adjusted for water-use efficiencies (recycling/reuse), and applying them to growth
trends for each industry. These growth trends assume expansion of existing capacity and
building of new facilities; continuation of historical trends of interaction between oil price
changes and industrial activity; and that the makeup of each county’s manufacturing base
remains constant throughout the 50-year planning horizon.

Manufacturing use is projected to increase 70.1 percent, from 21,309 acft in 2000 to
36,238 acft in 2050 (Table 2-4). The trend in manufacturing use by county is shown in
Figure 2-6. Bell, Johnson, McLennan, Milam, and Taylor Counties account for 80.2 percent of
the total use in 2050. The projections for manufacturing use in Milam County were revised,
accounting for the decrease from 1996 to 2000. The Aluminum Company of America
(ALCOA), in Milam County, uses water for three separate processes: manufacturing, mining,

and steam-electric. With input from the company’s representatives it was determined that the
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Table 2-3.
Historical and Projected Municipal Water Demand by City/County
(acft)
Historical’ Projections?®
City/County 1990 1996 2000 2010 2020 2030 2040 2050
Bell County
Bartlett (P) 128 159 173 219 261 293 310 308
Belton 2,194 2,205 2,727 3,713 4,685 5,390 5,683 5,801
Fort Hood (P) 3,227 3,616 4,766 4,766 4,766 4,766 4,766 4,766
Harker Heights 1,985 2,677 3,997 4,894 5,528 6,037 6,416 6,676
Holland 115 132 178 247 333 376 385 383
Killeen 7,953 10,212 11,935 18,391 24,631 27,185 28,884 28,509
Little River-Academy 222 246 255 340 444 486 500 483
Morgans Point Resort 264 274 429 607 772 875 935 939
Nolanville 233 284 297 419 577 666 698 709
Rogers 203 183 179 237 300 343 356 357
Salado (CDP) N/A 812 755 910 1,057 1,220 1,356 1,470
Temple 10,492 12,175 13,094 16,419 19,407 21,178 21,819 21,721
Troy 167 248 235 311 393 449 466 468
County-Other 5,980 5,981 8,369 7,379 7,242 7,836 7,986 9,073
Bell County Total 33,163 39,204 47,389 58,852 70,396 77,100 80,560 81,663
Bosque County
Clifton 495 588 625 674 717 773 832 897
Meridian 233 222 293 296 315 337 365 400
Valley Mills (P) 162 189 155 149 142 140 141 146
Walnut Springs N/A 78 93 88 83 79 78 81
County-Other 1,324 1,334 2,010 1,978 1,966 1,935 1,919 2,093
Bosque County Total 2,214 2,411 3,176 3,185 3,223 3,264 3,335 3,617
Brazos County
Bryan 9,440 9,436 12,042 13,433 14,859 15,984 17,448 19,179
College Station 14,351 16,621 20,653 24,435 28,085 30,647 33,974 36,561
County-Other 1,853 1,855 2,409 2,908 3,427 3,601 3,334 3,025
Brazos County Total 25,644 27,912 35,104 40,776 46,371 50,232 54,756 58,765
Burleson County
Caldwell 627 705 768 791 810 838 853 879
Somerville 248 356 247 265 272 306 298 297
County-Other 993 1,215 1,181 1,188 1,213 1,213 1,246 1,342
Burleson County Total 1,868 2,276 2,196 2,244 2,295 2,357 2,397 2,518
Callahan County
Baird 270 248 327 321 302 287 260 256
Clyde 439 439 448 429 416 402 367 350
Cross Plains 176 161 227 209 185 165 150 134
County-Other 694 875 698 694 655 616 568 568
Callahan County Total 1,579 1,723 1,700 1,653 1,558 1,470 1,345 1,308
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Table 2-3 (continued)

Historical' Projection52
City/County 1990 1996 2000 2010 2020 2030 2040 2050

Comanche County

Comanche 575 585 695 664 645 643 638 651

Deleon 299 293 344 330 317 315 312 318

County-Other 899 893 863 828 796 785 774 786
Comanche County Total 1,773 1,771 1,902 1,822 1,758 1,743 1,724 1,755
Coryell County

Copperas Cove 2,881 3,667 4,557 5,687 6,887 8,250 9,565 11,120

Fort Gates N/A 163 167 164 159 156 153 156

Fort Hood (P) 3,519 3,867 4,511 4,303 4,116 4,033 3,950 3,929

Gatesville 1,715 2,329 3,311 4,471 5,895 7,394 8,232 9,165

County-Other 1,487 1,930 1,959 1,979 2,009 1,999 1,949 1,895
Coryell County Total 9,602 11,956 14,505 16,604 19,066 21,832 23,849 26,265
Eastland County

Cisco 498 584 669 621 578 538 502 472

Eastland 845 762 1,159 1,087 1,029 970 920 875

Gorman 158 146 180 166 153 141 131 123

Ranger 359 406 643 601 560 521 487 460

Rising Star 78 88 97 87 77 68 62 57

County-Other 1,128 809 991 938 925 899 866 818
Eastland County Total 3,066 2,795 3,739 3,500 3,322 3,137 2,968 2,805
Erath County

Dublin 428 385 472 471 453 435 417 411

Stephenville 2,397 2,404 3,238 3,570 3,877 4,178 4,390 4,539

County-Other 1,388 1,618 1,602 1,772 1,794 1,815 1,807 1,855
Erath County Total 4,213 4,407 5,312 5,813 6,124 6,428 6,614 6,805
Falls County

Lott N/A N/A 108 102 96 89 81 77

Marlin 1,281 1,218 1,338 1,362 1,376 1,419 1,469 1,541

Rosebud 182 196 237 239 238 244 247 258

County-Other 1,250 986 1,177 1,144 1,154 1,195 1,240 1,288
Falls County Total 2,713 2,400 2,860 2,847 2,864 2,947 3,037 3,164
Fisher County

Roby 54 92 68 63 59 54 49 48

Rotan 214 267 276 250 231 210 197 187

County-Other 457 469 508 475 461 433 414 413
Fisher County Total 725 828 852 788 751 697 660 648
Grimes County

Anderson 56 58 78 81 82 85 80 76

Navasota 1,210 1,450 901 925 935 955 941 997

County-Other 1,508 2,199 1,799 1,917 2,050 2,197 2,107 2,368
Grimes County Total 2,774 3,707 2,778 2,923 3,067 3,237 3,128 3,441
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Table 2-3 (continued)

Historical’ Projection52
City/County 1990 1996 2000 2010 2020 2030 2040 2050
Hamilton County
Hamilton 637 555 626 587 552 456 433 400
Hico 241 225 253 236 223 183 174 160
County-Other 471 495 422 392 364 294 280 259
Hamilton County Total 1,349 1,275 1,301 1,215 1,139 933 887 819
Haskell County
Haskell 450 592 549 535 527 526 525 538
Rule 127 113 133 127 121 120 119 121
Stamford (P) 8 13 11 11 11 11 11 12
County-Other 240 265 303 321 324 325 330 337
Haskell County 825 983 996 994 983 982 985 1,008
Hill County
Hillsboro 1,095 1,423 1,296 1,273 1,270 1,297 1,319 1,372
Hubbard 183 153 207 201 196 198 199 206
Itasca 165 151 223 217 213 217 220 228
Whitney 196 276 189 183 172 170 170 175
County-Other 2,014 2,704 2,255 2,273 2,281 2,270 2,264 2,247
Hill County Total 3,653 4,707 4,170 4,147 4,132 4,152 4,172 4,228
Hood County
Granbury 851 1,050 1,389 2,487 3,965 4,367 4,810 5,297
Tolar N/A 94 52 47 41 37 34 34
County-Other 2,974 3,233 3,506 3,855 4,307 4,953 5,397 5,650
Hood County Total 3,825 4,377 4,947 6,389 8,313 9,357 10,241 10,981
Johnson County
Alvarado 310 392 426 515 627 692 762 840
Briar Oaks 81 71 67 64 62 63 64
Burleson (P) 1,760 2,171 2,287 2,639 2,671 3,113 3,473 3,874
Cleburne 3,421 4,200 5,301 5,932 6,660 7,698 8,896 10,409
Godley N/A 96 95 91 89 88 87 88
Grand View 176 200 200 205 210 222 234 252
Joshua 347 708 416 500 578 671 743 851
Keene 457 532 773 941 1,154 1,299 1,462 1,645
Mansfield (P) 82 117 136 142 158 172 212 262
Rio Vista N/A 66 65 62 58 55 55 57
Venus (P) 123 273 292 317 353 383 431 478
County-Other 5,595 6,757 8,817 9,559 10,079 11,476 12,675 13,468
Johnson County Total 12,271 15,593 18,879 20,970 22,719 25,931 29,093 32,288
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Table 2-3 (continued)

Historical' Projection52
City/County 1990 1996 2000 2010 2020 2030 2040 2050

Jones County

Abilene (P) 193 205 206 306 338 360 384 400

Anson 424 514 497 497 491 504 511 529

Hamlin 640 397 685 691 694 714 735 766

Hawley N/A 158 155 140 123 111 104 101

Stamford (P) 783 1,090 1,126 1,146 1,152 1,191 1,231 1,285

County-Other 686 647 620 610 604 598 608 611
Jones County Total 2,726 3,011 3,289 3,390 3,402 3,478 3,573 3,692
Kent County

Jayton 139 144 157 149 131 115 103 89

County-Other 49 52 50 47 41 34 31 27
Kent County Total 188 196 207 196 172 149 134 116
Knox County

Benjamin 95 58 105 106 106 108 109 111

Knox City 235 210 241 238 235 235 232 235

Munday 267 298 299 296 290 294 291 295

County-Other 216 250 263 260 256 256 253 256
Knox County Total 813 816 908 900 887 893 885 897
Lampasas County

Lampasas 1,280 1,320 1,670 1,874 2,185 2,544 2,977 3,501

Lometa N/A 105 126 123 118 117 120 125

County-Other 1,037 1,310 1,429 1,560 1,656 1,729 1,810 1,960
Lampasas County 2,317 2,735 3,225 3,557 3,959 4,390 4,907 5,586
Lee County

Giddings 1,299 1,114 1,369 1,443 1,513 1,597 1,686 1,802

Lexington 226 247 238 249 259 271 285 304

County-Other 1,466 1,930 1,619 1,691 1,749 1,819 1,906 2,044
Lee County Total 2,991 3,291 3,226 3,383 3,521 3,687 3,877 4,150
Limestone County

Coolidge N/A 82 98 90 82 78 73 72

Groesbeck 612 612 721 807 854 908 959 1,026

Kosse N/A 119 106 97 86 80 77 76

Mexia 989 1,174 1,054 1,016 1,017 1,033 1,053 1,093

Thornton N/A 64 69 66 62 60 57 60

County-Other 1,372 1,074 1,434 1,448 1,443 1,460 1,476 1,510
Limestone County Total 2,973 3,125 3,482 3,524 3,544 3,619 3,695 3,837
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Table 2-3 (continad)

Historical' Projection52
City/County 1990 1996 2000 2010 2020 2030 2040 2050
McLennan County
Bellmead 1,170 1,307 1,317 1,339 1,282 1,311 1,327 1,370
Beverly Hills 453 442 553 591 601 628 649 678
Bruceville-Eddy 516 588 291 362 435 530 620 685
Crawford na 79 128 119 110 90 81 74
Gholson na 120 100 90 81 76 72 71
Hewitt 1,154 1,567 2,227 2,854 3,420 3,573 3,606 3,578
Lacy-Lakeview 334 541 495 527 530 549 561 587
Lorena 180 293 267 334 389 437 479 531
Mart 338 315 487 517 527 549 565 586
Mcgregor 904 836 1,089 1,124 1,106 1,129 1,145 1,176
Moody 181 197 188 184 230 232 231 233
Northcrest 159 200 208 202 191 183 180 179
Riesel na 99 98 91 81 77 67 59
Robinson 919 993 1,146 1,191 1,182 1,216 1,236 1,280
Valley Mills (P) 2 0 2 2 1 1 1 1
Waco 22,931 22,474 27,698 29,880 30,427 33,533 36,778 39,053
West 526 388 524 506 474 454 440 433
Woodway 2,175 2,185 2,737 3,037 3,163 3,346 3,511 3,682
County-Other 5,270 5,587 5,832 5,891 5,875 5,957 5,819 5,669
McLennan County Total 37,212 38,211 45,387 48,841 50,105 53,871 57,368 59,925
Milam County
Cameron 1,064 1,466 1,363 1,336 1,304 1,308 1,310 1,334
Rockdale 1,491 1,226 1,730 1,803 1,842 1,943 2,035 2,151
Thorndale 121 165 143 140 136 136 136 139
County-Other 1,375 1,735 1,796 1,834 1,850 1,851 1,848 1,836
Milam County Total 4,051 4,592 5,032 5,113 5,132 5,238 5,329 5,460
Nolan County
Roscoe 236 231 280 281 278 272 266 264
Sweetwater 3,164 3,300 3,914 3,881 3,809 3,705 3,580 3,512
County-Other 602 600 715 707 687 667 638 601
Nolan County Total 4,002 4,131 4,909 4,869 4,774 4,644 4,484 4,377
Palo Pinto County
Graford N/A 74 74 67 59 54 51 49
Mineral Wells (P) 2,823 2,586 2,868 2,834 2,810 2,869 2,902 2,976
Palo Pinto 66 67 89 85 82 82 82 83
Strawn N/A 137 99 89 82 75 69 66
County-Other 1,276 992 1,218 1,276 1,331 1,388 1,427 1,540
Palo Pinto County Total 4,165 3,856 4,348 4,351 4,364 4,468 4,531 4,714
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Table 2-3 (continued)

Historical’ Projection52
City/County 1990 1996 2000 2010 2020 2030 2040 2050

Robertson County

Bremond 133 148 161 168 175 181 190 201

Calvert 426 396 441 474 504 540 570 610

Franklin 173 291 245 260 273 290 308 330

Hearne 1,106 1,250 1,278 1,366 1,440 1,543 1,641 1,766

County-Other 772 835 811 764 712 692 693 691
Robertson County Total 2,610 2,920 2,936 3,032 3,104 3,246 3,402 3,598
Shackelford County

Albany 582 544 553 526 492 447 407 370

County-Other 206 258 198 186 170 152 137 123
Shackelford County Total 788 802 751 712 662 599 544 493
Somervell County

Glen Rose 358 384 473 546 616 685 752 817

County-Other 413 466 556 753 921 1,122 1,370 1,670
Somervell County Total 771 850 1,029 1,299 1,537 1,807 2,122 2,487
Stephens County

Breckenridge 1,352 1,082 1,448 1,431 1,418 1,432 1,446 1,475

County-Other 470 484 535 495 449 411 386 365
Stephens County Total 1,822 1,566 1,983 1,926 1,867 1,843 1,832 1,840
Stonewall County

Aspermont 260 289 246 233 220 208 193 187

County-Other 96 100 125 120 109 100 92 84
Stonewall County Total 356 389 371 353 329 308 285 271
Taylor County

Abilene (P) 25,608 27,211 27,737 30,264 33,430 35,674 38,065 39,615

Merkel 309 394 597 623 648 678 705 739

Potosi (CDP) N/A 213 201 146 121 111 107 101

Tuscola N/A 70 98 92 82 77 71 67

Tye 144 178 143 136 130 126 120 117

County-Other 1,312 1,370 1,906 1,897 1,620 1,669 1,720 1,760
Taylor County Total 27,373 29,436 30,682 33,158 36,031 38,335 40,788 42,399
Throckmorton County

Throckmorton 198 231 193 184 171 158 148 140

County-Other 91 91 98 92 83 76 70 70
Throckmorton County Total 289 322 291 276 254 234 218 210
Washington County

Brenham 2,243 3,211 2,438 2,514 2,538 2,540 2,401 2,336

County-Other 1,781 2,001 2,021 2,086 2,140 2,142 2,054 1,816
Washington County Total 4,024 5,212 4,459 4,600 4,678 4,682 4,455 4,152
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Table 2-3 (continued)

Historical' Projections®
City/County 1990 1996 2000 2010 2020 2030 2040 2050
Williamson County
Bartlett (P) 169 232 197 196 203 205 213 227
Brushy Creek (CDP) N/A 1,895 2,538 3,955 4,214 4,345 4,239 4,212
Cedar Park 566 3,141 3,516 5,933 7,326 8,916 9,513 9,916
Florence N/A 196 195 238 290 340 383 416
Georgetown 3,369 4,422 7,052 10,444 13,826 17,416 21,962 27,800
Granger 168 212 245 292 311 374 424 469
Hutto N/A 113 131 194 281 396 532 681
Leander 574 876 1,891 2,979 3,736 4,832 5,759 6,934
Round Rock (P) 6,055 12,556 13,339 19,672 26,345 30,839 35,318 40,225
Taylor 2,038 2,183 3,016 3,874 5,155 5,861 6,663 7,958
Thrall N/A 78 83 87 102 123 133 146
County-Other 10,813 11,220 7,024 8,675 15,221 18,319 19,414 17,912
Williamson County Total 23,752 37,124 39,227 56,539 77,010 91,966 104,553 116,896
Young County
Graham 1,666 1,826 2,085 1,993 1,877 1,822 1,768 1,716
Newcastle N/A 55 107 104 104 106 107 110
County-Other 809 666 636 569 542 567 581 588
Young County Total 2,475 2,547 2,828 2,666 2,523 2,495 2,456 2,414
Total For Region 236,955 | 273,457 310,376 | 357,407 | 405,936 445,751 479,189 | 509,592
(P) Indicates city is in more than one county.
(CDP) Census Designated Place name.
N/A Indicates specific information was unavailable. Population is accounted for in County-Other.
' Historical water use data from TWDB.
2 Projections from TWDB or approved revision.

Page 7 of 7

1997 Consensus Water Plan manufacturing water demand projections reflected water use for
mining and steam-electric uses as well as manufacturing. The revised projections for
manufacturing water use reported in Table 2-4 for Milam County have been revised to show

manufacturing use only.

2.3.3 Steam-Electric Water Demand

The projections for steam-electric water demand are based on power generation
projections—determined by population and manufacturing growth—and on power generation
capacity and fresh water use for that projected capacity. The steam-electric generation process
uses water in boilers and for cooling. Grimes, Limestone, McLennan, Milam, Robertson, and
Somervell Counties account for 76.0 percent of total steam-electric water use in 2050. By the

year 2000 it is projected that 103,020 acft will be used, increasing to 202,824 acft by 2050, a
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Table 2-4.
Historical and Projected Manufacturing Water Demand by County
(acft)
Historical' Projections®
County 1990 1996 2000 2010 2020 2030 2040 2050
Bell 966 1,082 4,040 4,640 6,320 7,620 8,380 8,700
Bosque 766 640 857 947 1,040 1,137 1,236 1,336
Brazos 168 264 194 221 244 262 295 329
Burleson 117 142 131 145 158 171 182 194
Callahan 0 0 0 0 0 0 0 0
Comanche 23 16 28 32 38 43 50 58
Coryell 8 3 9 11 13 15 16 17
Eastland 15 37 16 17 18 18 19 21
Erath 86 163 95 103 109 113 129 141
Falls 0 6 0 0 0 0 0 0
Fisher 129 147 144 159 175 191 208 224
Grimes 248 361 280 314 351 391 435 483
Hamilton 0 3 0 0 0 0 0 0
Haskell 0 0 0 0 0 0 0 0
Hill 62 226 72 83 93 102 116 130
Hood 9 10 11 13 16 19 22 26
Johnson 948 931 1,134 1,338 1,563 1,803 2,064 2,333
Jones 306 519 331 353 369 380 409 436
Kent 0 0 0 0 0 0 0 0
Knox 0 0 0 0 0 0 0 0
Lampasas 106 118 114 121 127 131 141 151
Lee 5 4 6 7 8 9 11 12
Limestone 368 7 453 549 657 779 913 1,061
McLennan 2,698 2,460 3,106 3,553 3,985 4,419 4,967 5,652
Milam 22,047 45,124 6,820 6,820 8,250 8,250 8,250 9,800
Nolan 499 570 558 619 682 747 815 885
Palo Pinto 56 19 65 74 83 93 108 125
Robertson 34 34 42 51 61 72 84 98
Shackelford 0 0 0 0 0 0 0 0
Somervell 0 2 0 0 0 0 0 0
Stephens 7 7 7 7 7 8 8 8
Stonewall 0 0 0 0 0 0 0 0
Taylor 1,638 950 1,775 1,921 2,062 2,201 2,387 2,575
Throckmorton 0 0 0 0 0 0 0 0
Washington 470 551 495 519 538 569 616 663
Williamson® 326 1,220 368 398 409 405 443 481
Young 135 31 158 182 203 223 258 299
Total For Region 32,240 55,647 21,309 23,197 27,579 30,171 32,562 36,238
' Historical water use data from TWDB.
2 Projections from TWDB or approved revision.
®  Projected manufacturing demand is reported from the 1997 Consensus Water Plan data and appears to be relatively low for the
economic activity in the county. Previously, the Trans-Texas Water Plan had projected 23,700 acft of manufacturing demand in
2050. This additional water demand will be planned for accordingly.
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Figure 2-6. Manufacturing Water Demand Projections

96.9 percent rise (Table 2-5). This near doubling (Figure 2-7) in water use is attributable to the
growing population in the region, and increased manufacturing. In addition to expansion of
existing plant capacity to meet the increased needs, there are new generating plants slated to

open in Bell and Bosque Counties.

2.3.4 Mining Water Demand

Projections for mining water demand are based on projected production of mineral
commodities, and historic rates of water use, moderated by water requirements of technological
processes used in mining.

Mining use in the Brazos G Region is expected to increase 34.4 percent between 2000
and 2050, from 40,107 acft to 53,903 acft (Table 2-6). Lee and Milam Counties account for
83.5 percent of total mining water use in 2050 (Figure 2-8). In consultation with representatives

of ALCOA it was determined that water reported for manufacturing use in the 1997 Consensus
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Table 2-5.
Historical and Projected Steam-Electric Water Demand by County
(acft)
Historical' Projections®
County 1990 1996 2000 2010 2020 2030 2040 2050

Bell 0 0 0 11,200 11,200 11,200 11,200 11,200
Bosque 0 0 0 5,600 5,600 5,600 5,600 5,600
Brazos 3,953 3,924 5,000 5,000 5,000 5,000 5,000 5,000
Burleson 0 0 0 0 0 0 0 0
Callahan 0 0 0 0 0 0 0 0
Comanche 0 0 0 0 0 0 0 0
Coryell 0 0 0 0 0 0 0 0
Eastland 0 0 0 0 0 0 0 0
Erath 0 0 0 0 0 0 0 0
Falls 0 0 0 0 0 0 0 0
Fisher 0 0 0 0 0 0 0 0
Grimes 11,088 6,454 10,000 20,000 20,000 20,000 20,000 20,000
Hamilton 0 0 0 0 0 0 0 0
Haskell 546 542 700 2,340 3,000 3,000 3,000 3,000
Hill 0 0 0 0 0 0 0 0
Hood 4,212 7,425 4,500 6,700 6,700 6,700 6,700 6,700
Johnson 0 0 0 0 0 0 0 0
Jones 2,041 2,635 2,340 3,556 10,324 10,324 10,324 10,324
Kent 0 0 0 0 0 0 0 0
Knox 0 0 0 0 0 0 0 0
Lampasas 0 0 0 0 0 0 0 0
Lee 0 0 0 0 0 0 0 0
Limestone 4,692 17,191 18,000 20,000 20,000 20,000 20,000 20,000
McLennan 14,366 13,155 15,000 15,000 20,000 25,000 30,000 35,000
Milam 2,716 2,804 8,680 8,680 12,500 12,500 12,500 16,000
Nolan 0 0 0 0 0 0 0 0
Palo Pinto 1,898 2,517 2,500 3,000 3,000 3,000 3,000 3,000
Robertson 0 3,740 15,000 28,000 30,000 30,000 35,000 40,000
Shackelford 0 0 0 0 0 0 0 0
Somervell 9,845 6,059 18,000 23,200 23,200 23,200 23,200 23,200
Stephens 0 0 0 0 0 0 0 0
Stonewall 0 0 0 0 0 0 0 0
Taylor 0 0 300 300 300 300 300 300
Throckmorton 0 0 0 0 0 0 0 0
Washington 0 0 0 0 0 0 0 0
Williamson 0 0 0 0 0 0 0 0
Young 2,300 2,672 3,000 3,500 3,500 3,500 3,500 3,500
Total For Region 57,657 69,118 103,020 | 156,076 | 174,324 | 179,324 | 189,324 | 202,824
' Historical water use data from TWDB.

% Projections from TWDB or approved revision.
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Figure 2-7. Steam-Electric Water Demand Projections

Water Plan has historically been used for mining. The revised mining water use projections
reflect re-categorization of water use from the manufacturing category to the mining category.
They also reflect an increase in overall mining activities, with new mining shifting to Lee

County.

2.3.5 Irrigation Water Demand

The irrigation water demand projections are based on specific assumptions regarding
resource constraints, crop prices, crop yields, agricultural policy, and technological advances in
irrigation systems. The projections were last updated in 1993 using 1990 data. The projections

do not reflect the changes in farm policy that resulted from passage of the 1996 Farm Bill.
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Table 2-6.
Historical and Projected Mining Water Demand by County
(acft)
Historical' Projections®
County 1990 1996 2000 2010 2020 2030 2040 2050
Bell 0 145 155 157 162 166 171 176
Bosque 61 276 301 334 381 428 475 527
Brazos 21 25 27 27 28 30 32 34
Burleson 11 29 29 24 18 15 13 13
Callahan 137 81 193 174 135 119 106 104
Comanche 74 80 87 86 89 92 95 98
Coryell 86 100 104 108 112 116 120 124
Eastland 295 81 180 120 93 86 85 77
Erath 0 0 0 0 0 0 0 0
Falls 55 133 150 111 94 88 84 86
Fisher 278 470 449 397 369 358 358 362
Grimes 0 195 273 255 236 219 213 212
Hamilton 0 0 0 0 0 0 0 0
Haskell 141 101 95 47 23 12 3 1
Hill 0 118 140 126 130 141 153 169
Hood 73 167 135 114 106 102 102 104
Johnson 27 324 335 208 154 130 114 118
Jones 169 290 289 237 217 208 205 208
Kent 799 687 736 350 175 88 29 0
Knox 11 26 20 17 15 14 13 13
Lampasas 87 193 188 175 176 179 183 189
Lee? 16 30 20,021 25,013 25,005 25,001 25,000
Limestone 0 807 941 872 913 976 1,080 1,214
McLennan 0 1,735 750 833 952 1,071 1,190 1,322
Milam 3 8 30,008 20,008 20,009 20,009 20,009 20,009
Nolan 378 277 482 407 390 356 350 354
Palo Pinto 1 3 2 2 2 3 3 3
Robertson 20 94 45 45 45 45 45 45
Shackelford 279 526 433 408 398 383 379 390
Somervell 330 635 326 289 275 273 274 282
Stephens 660 7,320 448 256 171 131 104 107
Stonewall 410 14 219 181 92 53 23 17
Taylor 170 242 245 192 180 178 181 198
Throckmorton 20 40 34 28 26 25 25 26
Washington 93 109 131 125 121 119 120 124
Williamson 1,713 1,881 1,872 1,836 1,891 1,948 2,007 2,068
Young 538 159 255 179 148 134 125 129
Total For Region 6,944 17,387 40,107 48,749 53,339 53,300 53,470 53,903
' Historical water use data from TWDB.
%2 Projections from TWDB or approved revision.
% Includes non-consumptive uses that may be available to meet other water demands.
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Figure 2-8. Mining Water Demand Projections

In 1997, the Brazos G Region had 181,491 acres and irrigated cropland.2 Major crops
include feed grains, small grains, cotton, pecans, and peanuts. Table 2-7 shows that irrigation
water demand will decline slightly, 9.8 percent from 2000 to 2050. This is attributable to
technological advances in irrigation techniques as well as projected reduction in irrigated land.
Figure 2-9 shows the trend in irrigation use, with Comanche, Knox, Haskell, and Robertson

Counties accounting for 63.2 percent of total irrigation water use in 2050.

2.3.6 Livestock Water Demand

In the 37-county Brazos G Region, the principal livestock type is dairy, with some beef
cattle.

In the Brazos G Region there is widespread cow-calf operators, with concentrated dairy

production in Comanche and Erath Counties. The livestock water demand projections are based

21997 Census of Agriculture, Volume 1, Geographic Area Services, “Table 1. County Surveying Highlights: 1997.”

Brazos G Regional Water Plan 206 m
January 2001 B A




Current and Projected Population and Water Demand Data for the Region

Table 2-7.
Historical and Projected Irrigation Water Demand by County
(acft)
Historical' Projections2
County 1990 1996 2000 2010 2020 2030 2040 2050
Bell 755 1,855 745 735 725 715 706 696
Bosque 1,134 1,801 1,116 1,099 1,082 1,065 1,048 1,032
Brazos 9,875 14,475 9,399 8,945 8,514 8,103 7,712 7,340
Burleson 6,900 8,870 6,612 6,337 6,072 5,819 5,594 5,344
Callahan 662 573 651 641 630 620 610 600
Comanche 50,625 30,302 50,102 49,585 49,073 48,567 48,065 47,569
Coryell 330 1,289 277 232 195 163 137 115
Eastland 12,200 9,010 12,580 12,602 12,621 12,640 12,654 12,660
Erath 9,705 16,186 9,563 9,423 9,285 9,150 9,016 8,884
Falls 6,425 4,551 6,218 6,018 5,824 5,636 5,455 5,279
Fisher 2,591 2,361 2,514 2,439 2,366 2,295 2,227 2,160
Grimes 125 414 125 125 125 125 125 125
Hamilton 1,659 1,285 1,692 1,663 1,635 1,624 1,597 1,520
Haskell 22,320 32,154 21,656 21,012 20,388 19,782 19,193 18,623
Hill 283 565 281 279 277 275 274 272
Hood 6,926 3,980 6,797 6,670 6,545 6,423 6,303 6,185
Johnson 0 0 0 0 0 0 0 0
Jones 3,940 7,234 3,822 3,708 3,598 3,490 3,386 3,285
Kent 665 1,289 646 628 611 593 577 561
Knox 32,323 28,662 31,529 30,755 30,000 29,263 28,544 27,843
Lampasas 180 366 178 176 174 172 170 168
Lee 283 511 275 268 261 254 247 240
Limestone 0 0 0 0 0 0 0 0
McLennan 3,070 2,667 3,067 3,064 3,062 3,059 3,056 3,053
Milam 1,412 706 1,400 1,389 1,377 1,366 1,354 1,343
Nolan 1,885 3,225 1,835 1,787 1,740 1,694 1,649 1,606
Palo Pinto 479 559 473 467 461 455 450 444
Robertson 21,253 20,831 20,745 20,248 20,053 19,479 18,921 18,379
Shackelford 237 199 230 223 216 210 204 198
Somervell 350 453 348 347 345 343 342 340
Stephens 500 868 494 487 481 475 468 462
Stonewall 538 766 522 506 491 477 462 449
Taylor 486 588 475 463 453 442 432 421
Throckmorton 0 0 0 0 0 0 0 0
Washington 205 92 205 205 205 205 205 205
Williamson 160 0 160 160 160 160 160 160
Young 473 0 456 439 423 408 393 378
Total For Region 200,954 198,687 197,188 | 193,125 | 189,468 | 185,547 | 181,736 | 177,939
Historical water use data from TWDB.
2 Projections from TWDB or approved revision.
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Figure 2-9. Irrigation Water Demand Projections

upon estimates of the maximum carrying capacity of the rangeland of the area and the estimated
number of gallons of water per head of livestock per day. Additionally, economics of milk
production and environmental impacts of the operation are major factors in the projections of the
water demands for this category of livestock.

Livestock drinking water is obtained from wells, stock watering ponds, and streams. As
can be seen in Table 2-8, it is projected that livestock water demand will remain constant at
53,766 acft for the 50-year planning horizon. Figure 2-10 shows the trend in livestock use, with
Comanche, Taylor, and Erath Counties accounting for 26.5 percent of total livestock water use in

2050.
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Table 2-8.
Historical and Projected Livestock Water Demand by County
(acft)
Historical' Projections2
County 1990 1996 2000 2010 2020 2030 2040 2050
Bell 982 916 1,119 1,119 1,119 1,119 1,119 1,119
Bosque 1,228 1,836 1,160 1,160 1,160 1,160 1,160 1,160
Brazos 1,603 1,808 1,547 1,547 1,547 1,547 1,547 1,547
Burleson 1,060 1,742 1,318 1,318 1,318 1,318 1,318 1,318
Callahan 1,018 1,723 884 884 884 884 884 884
Comanche 2,355 3,590 3,181 3,181 3,181 3,181 3,181 3,181
Coryell 1,176 1,766 1,472 1,472 1,472 1,472 1,472 1,472
Eastland 915 1,817 1,144 1,144 1,144 1,144 1,144 1,144
Erath 5,898 9,730 7,400 7,400 7,400 7,400 7,400 7,400
Falls 1,773 1,743 1,368 1,368 1,368 1,368 1,368 1,368
Fisher 907 642 728 728 728 728 728 728
Grimes 1,734 1,835 1,933 1,933 1,933 1,933 1,933 1,933
Hamilton 1,468 2,564 1,811 1,811 1,811 1,811 1,811 1,811
Haskell 340 834 789 789 789 789 789 789
Hill 1,288 2,023 1,351 1,351 1,351 1,351 1,351 1,351
Hood 560 618 522 522 522 522 522 522
Johnson 1,936 2,794 2,582 2,582 2,582 2,582 2,582 2,582
Jones 521 1,762 860 860 860 860 860 860
Kent 264 470 319 319 319 319 319 319
Knox 627 442 428 428 428 428 428 428
Lampasas 660 728 984 984 984 984 984 984
Lee 1,398 1,730 1,711 1,711 1,711 1,711 1,711 1,711
Limestone 1,733 1,735 1,427 1,427 1,427 1,427 1,427 1,427
McLennan 1,588 2,103 1,873 1,873 1,873 1,873 1,873 1,873
Milam 1,901 1,798 1,627 1,627 1,627 1,627 1,627 1,627
Nolan 625 1,770 905 905 905 905 905 905
Palo Pinto 468 608 1,046 1,046 1,046 1,046 1,046 1,046
Robertson 1,587 1,763 1,704 1,704 1,704 1,704 1,704 1,704
Shackelford 768 559 760 760 760 760 760 760
Somervell 128 148 120 120 120 120 120 120
Stephens 608 1,710 773 773 773 773 773 773
Stonewall 415 523 590 590 590 590 590 590
Taylor 1,906 2,458 3,645 3,645 3,645 3,645 3,645 3,645
Throckmorton 1,166 1,729 989 989 989 989 989 989
Washington 1,605 1,833 1,504 1,504 1,504 1,504 1,504 1,504
Williamson 1,507 1,856 1,313 1,313 1,313 1,313 1,313 1,313
Young 1,054 1,718 879 879 879 879 879 879
Total For Region 46,770 65,424 53,766 53,766 53,766 53,766 53,766 53,766
Historical water use data from TWDB.
% Projections from TWDB or approved revision.
Brazos G Regional Water Plan 229 I_DR

January 2001



Current and Projected Population and Water Demand Data for the Region
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Figure 2-10. Livestock Water Demand Projections
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Section 3
Evaluation of Current
Water Supplies in the Region

3.1 Surface Water Supplies

Streamflow in the Brazos River and its tributaries, along with reservoirs in the Brazos
River Basin, comprise a vast supply of surface water in the Brazos G Region. Diversions and
use of this surface water occurs throughout the entire region with over 1,000 water rights
currently issued. These water rights provide authorization for an owner to divert, store and use
the water, however, they do not guarantee that a dependable supply will be available from the
water source. The availability of water to awater right is dependent on several factors including
hydrologic conditions (i.e., rainfall, runoff, springflow), priority date of the water right, quantity
of authorized storage, and any specia conditions associated with the water right (i.e., instream

flow conditions, maximum diversion rate).

3.1.1 Texas Water Right System

The State of Texas owns the surface water within the state watercourses and is
responsible for the appropriation of these waters. Surface water is currently allocated by the
TNRCC for the use and benefit of all people of the state. Texas water law is based on the
riparian and prior appropriation doctrines. The riparian doctrine extends from the Spanish and
Mexican governments that ruled Texas prior to 1836. After 1840, the riparian doctrine provided
landowners the rights to make reasonable use of water for irrigation or for other consumptive
uses. In 1889, the prior appropriation doctrine was first adopted by Texas, which is based on the
concept of “first in time is first in right.” Over the years, the riparian and prior appropriation
doctrines resulted in an essentially unmanageable system. Various types of water rights existed
simultaneously and many rights were unrecorded. In 1967, the Texas Legislature passed the
Water Rights Adjudication Act that merged the riparian water rights into the prior appropriation
system, creating a unified water permit system. The adjudication process took many years,
stretching into the late 1980s before it was finally completed. In the end, Certificates of
Adjudication were issued for entities recognized as having legitimate water rights. Today,
individuals or groups seeking a new water right must submit an application to the TNRCC. The
TNRCC determines if the water right will be issued and under what conditions. The water rights
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Evaluation of Current Water Supplies in the Region

grant a certain quantity of water to be diverted and/or stored, a priority date, and other
restrictions. Other restrictions may include a maximum diversion rate and instream flow
restrictions to protect existing water rights and provide environmental protection.

The priority date of a water right is essential to the operation of the water rights system.
Each right is issued a priority date based on the date of first capture or the appropriation date.
When diverting or storing water for use, all water right holders must adhere to the priority
system. A right holder must pass al water to downstream senior water rights when conditions

are such that the senior water rights would not be satisfied otherwise.

3.1.2 Types of Water Rights

There are various types of water rights. Certificates of Adjudication, permits, short-term
permits, or temporary permits. Certificates of Adjudication were issued in perpetuity for
approved claims during the adjudication process. This type of water right was issued based on
historical use rather than water availability. As a consequence, the amount of water to which
rights exist exceeds the amount of water available during a drought for some streams. The
TNRCC issues new permits only where norma flows are sufficient to meet the requested
amount. Permits, like Certificates of Adjudication, are issued in perpetuity and may be bought
and sold like other property interests. Short-term permits may be issued by the TNRCC in areas
where waters are fully appropriated, but not yet being fully used. Term permits are usually
issued for 10 years and may be renewed if, after 10 years, other water right holders are still not
using water in the basin. Temporary permits are issued for up to 3 years. Temporary permits are
issued mainly for road construction projects, where water is used to suppress dust, to compact
soils, and to start the growth of new vegetation.

Water rights can include the right to divert and/or store the appropriated water. A run-of-
the-river water right provides for the diversion of streamflows and does not include storage of
water for use during dry periods. These rights have no authorization to store water, only the
right to take water from the stream. A run-of-the-river right may be limited by streamflow,
pumping rate, or diversion location.

Water rights including provisions for storage of water allow a water right holder to
impound streamflows for use at a later time. The storage provides water for use during dry
periods, when water may not be available due to hydrologic conditions or because current flows

are required to be passed to downstream senior water rights.
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Evaluation of Current Water Supplies in the Region

While most water rights are diverted and used within the river basin of origin, water
rights that divert from one river basin to another basin require an interbasin transfer permit.
Severa types of transfers that receive special consideration include emergency transfers,
transfers of water from a river basin for use in an adjoining coastal basin (such as from the
Brazos River Basin to the San Jacinto-Brazos Coastal Basin), diversions of less than

3,000 acft/yr, and diversions within any city or county that has any portion in the basin of origin.

3.1.3 Water Rights in the Brazos River Basin

A total of 1,118 water rights exist in the Brazos River Basin, with a total authorized
diversion of 2,266,000 acft/yr. It isimportant to note that a small percentage of the water rights
make up a large percentage of the authorized diversion volume. In the Brazos River Basin,
39 water rights (3.4 percent) make up 2,025,000 acft/yr (89 percent) of the authorized diversion
volume. The remaining 1,079 water rights primarily consist of small irrigation rights distributed
throughout the river basin. Figure 3-1 shows a comparison of significant water rights in the
Brazos River Basin by number of rights and diversion volume.

2,500,000

&, 50,000
241,000 ach
{T1%]

2,000,000

1,750,000

1,500,000
I8
1,250,000 Major

Water Fighis 2,05, 000 ach
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Figure 3-1. Comparison of Water Rights in the Brazos River Basin
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Evaluation of Current Water Supplies in the Region

Region G includes the vast mgjority of the water rights in the Brazos River Basin. A total
of 985 water rights (88 percent) exist in Region G, making up 1,343,000 acft/yr (59 percent) of
the total authorized diversion in the river basin. Region H, located downstream of Region G, has
a tota of only 59 water rights (4.7 percent) in the Brazos River Basin, but makes up
872,000 acft/yr (38.0 percent) of the total authorized diversions. Other regions make up a small
percentage of the remaining water rights and total authorized diversion, as shown in Figure 3-2.
The authorized diversionsin Region H generally consist of very large, senior priority, run-of-the-
river water rights. In comparison, Region G has a larger volume of water rights, however, the
water rights are generally junior in priority to those downstream in Region H. Therefore, in
times of drought, when streamflows are low, diversions of water from streams in Region G may
be restricted for several of the water right holders. A comparison of the quantity of authorized
diversions relative to the priority date of the water rights in Region G and Region H is presented
in Figure3-3. A summary of major water rights in Region G and Region H is provided in
Tables3-1 and 3-2, respectively. Major water rights are defined as having an authorized
diversion of greater than 10,000 acft/yr or 5,000 acft of authorized storage. Figure 3-4 shows the
location of major water rights in the Brazos River Basin, and a list of all water rights,
summarized by County and Planning Region, is provided in Appendix G.1 and G.2.

While Region H includes a large quantity of senior priority water rights, most of these
water rights have very little storage associated with them and, therefore, may be described
primarily as run-of-the-river water rights. The water rights in Region G are generally junior to
those water rights in Region H; however, there is a substantial volume of reservoir storage
associated with the water rights in Region G to provide a firm supply. The total authorized
storage in the Brazos River Basin is 3,969,000 acft, with 3,626,000 acft (91 percent) located in
Region G. In Region H, the quantity of reservoir storage is 86,000 acft, or 2.2 percent of the
total authorized storage volume in the river basin. The large quantity of reservoir storage in
Region G provides for a firm supply of water during drought conditions, when streamflows are
low and may be required to be passed through to downstream senior water rights in Region H.
Figure 3-5 presents a comparison of the total authorized storage and annual diversion volume for

Region G and Region H.
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Evaluation of Current Water Supplies in the Region
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Figure 3-2. Comparison of Significant Water Rights in the Brazos River
Basin by Number of Rights and Diversion Volume
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Table 3-1.
Major Water Rights in Region G Brazos Basin
Annual Reservoir
Diversion Storage

Water Volume Capacity Priority

Right No. Name (acftlyr) (acft) Date Facility County
003758 Aluminum Co of America 18,000 12/12/51 | Lake Alcoa Milam
005272 Aluminum Co of America 14,000 15,650 12/12/51 | Lake Alcoa Milam
005287 Bistone Municipal WSD 2,887 9,600 4/15/57 Lake Mexia Limestone

__65 4/15/57 Limestone
Total 2,952 9,600
002939 Brazos Electric Cooperative 38,800 217149 Poage Plant Bell
005155 Brazos River Authority 230,750 724,739 4/6/38 Possum Kingdom Lake Palo Pinto
005156 Brazos River Authority 64,712 155,000 2/13/64 Lake Granbury Hood
005157 Brazos River Authority 18,336 50,000 8/30/82 Lake Whitney Hill
005158 Brazos River Authority 13,896 52,400 10/25/76 | Lake Aquilla Hill
005159 Brazos River Authority 19,658 59,400 12/16/63 | Lake Proctor Comanche
005160 Brazos River Authority 100,257 457,600 12/16/63 | Lake Belton Bell
005161 Brazos River Authority 67,768 235,700 12/16/63 | Lake Stillhouse Hollow Bell
Page 1 of 2
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Evaluation of Current Water Supplies in the Region

Table 3-1 (continued)

Annual Reservoir
Diversion Storage
Water Volume Capacity Priority
Right No. Name (acftiyr) (acft) Date Facility County
005162 Brazos River Authority 13,610 37,100 2/12/68 Lake Georgetown Williamson
005163 Brazos River Authority 19,840 65,500 2/12/68 Lake Granger Williamson
005164 Brazos River Authority 48,000 160,110 12/16/63 | Lake Somerville Washington
005165 Brazos River Authority 217,494 5/6/74 Lake Limestone Robertson
65,074 __ 7,906 9/4179 Lake Limestone Robertson
Total 65,074 225,400
004139 City of Abilene 60 8/3/49 Jones
30,000 548 8/22/55 Diversion from Clear Fork of Brazos R. Jones
Total 30,000 608
004161 City of Abilene 30,690 73,960 3/25/37 Fort Phantom Hill Jones
002938 City of Temple 15,804 500 10/30/15 Bell
20,000 . 1/11/57 Bell
Total 35,804 500
002315 City of Waco 39,100 104,100 1/10/29 Lake Waco McLennan
19,100 . 4/16/58 Lake Waco
900 _ Lake Waco McLennan
005099 Brazos River Authority 20,770 87,962 9/12/86 Lake Waco Enlargement
Total 79,870 192,062
004031 Palo Pinto Co MWD 1 10,000 34,250 713/62 Lake Palo Pinto Palo Pinto
6,000 713162 Palo Pinto
_2,500 9,874 9/8/64 Palo Pinto
Total 18,500 44,124
004097 Texas Utilities Electric Co 23,180 151,500 4/25/73 Squaw Creek Reservoir Somervell
004342 | Texas Utilities Electric Co 12,000 37,800 8/21/26 | Tradinghouse Steam Electric Station McLennan
15,000 . 9/16/66 Tradinghouse Steam Electric Station McLennan
Total 27,000 37,800
004345 Texas Utilities Electric Co 8,000 3/6/51 Lake Creek Steam Electric Station McLennan
10,000 __500 3/5/52 Lake Creek Steam Electric Station McLennan
Total 10,000 8,500
005298 Texas Utilities Electric Co 13,200 30,319 71174 Twin Oak Steam Electric Station Robertson
002936 US Dept of Army 10,000 12,000 8/24/53 Lake Belton Bell
_2,000 I 8/23/54 Bell
Total 12,000 12,000
004213 West Central Texas MWD 52,800 317,750 5/28/57 Hubbard Creek Lake Stephens
_3,200 - 8/14/72 Stephens
Total 56,000 317,750
Total | 1,045,227 2,868,642
Page 2 of 2
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Evaluation of Current Water Supplies in the Region

Table 3-2.
Water Rights in Region H, Downstream of Region G Brazos River Basin
Annual Reservoir
Water Diversion Storage
Right Volume Capacity
Number Name (ac-ftlyr) (ac-ft) Priority Date Facility County
005168 Gulf Coast Water Authority 99,932 1/15/26 Fort Bend
005171 Gulf Coast Water Authority 75,000 2/1/39 Fort Bend
50,000 12/12/50 Fort Bend
Total 125,000
005320 Richmond Irrigation Co 12,000 10/23/26 Fort Bend
28,000 10/23/26 Fort Bend
Total 40,000
005322 Chocolate Bayou Water Co 10,000 864 2/8/29 Fort Bend
145,000 0 2/8/29 Fort Bend
Total 155,000 864
005325 Houston L&P 28,711 18,750 12/16/55 | Smithers Lake Fort Bend
005328 Dow Chemical Co 20 4/4/60 Brazoria
3,136 3/8/76 Brazoria
20,000 2/28/29 Brazoria
150,000 2/14/42 Brazoria
10,200 2/14/42 | Harris Reservoir -- Off-Channel Brazoria
7,500 600 4/3/51 | Buffalo Camp Brazoria
21,700 4/7/52 | Brazoria Reservoir — Off-Channel Brazoria
65,000 4/4/60 Brazoria
1,800 2/14/42 Brazoria
58,175 30 2/14/42 | Oyster Creek Reservoir Brazoria
Total 305,631 32,530
005332 US Department of Energy 52,000 4/27/81 | Bryan Mound SPR Site Brazoria
005366 Brazosport Water Authority 45,000 4/4/60 Brazoria
Total 851,274 52,144

A total of 48 mgjor reservoirs, with a capacity greater than 5,000 acft, exist in the river

basin.

The U.S. Army Corps of Engineers owns several of these reservoirs in the basin,

including Lake Georgetown, Lake Aquilla, Lake Granger, Lake Proctor, Lake Somerville, Lake

Waco, Lake Belton, Lake Stillhouse Hollow, and Lake Whitney. These reservoirs were built for

the primary purpose of flood control, however, they aso included other benefits including water

supply. For purposes of water supply, the USCOE has contracted conservation storage in each

reservoir to the BRA. The BRA owns the water right permit for each reservoir and manages the
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Figure 3-5. Comparison of Storage and Diversion Volume for Regions G and H

water supply conservation storage in each reservoir. Other mgor reservoirs in the basin that
provide municipal, industrial, and irrigation water supply are owned by the BRA, City of Waco,
City of Abilene, City of Minera Wells, Palo Pinto County MWD No. 1, West Central Texas
MWD, City of Cisco, City of Breckenridge, City of Sweetwater, City of Cleburne, and City of
Stamford. A summary of major reservoirs in the Brazos River Basin is presented in Table 3-3
and the locations of the reservoirs were shown in Figure 3-4.

A number of interbasin transfer permits exist in the Brazos River Basin.  These permits
include both authorizations for diversions from the Brazos River Basin to adjacent river basins
and from adjacent river basins to the Brazos River Basin. Most of the interbasin transfer permits
are obviously located along the basin divide. Examples of interbasin transfers that authorize
diversions from an adjacent river basin to the Brazos River Basin include: Lake Meredith
(Canadian River Basin) to the Lubbock and Plainview areas in Lubbock and Hale County; Oak
Creek Reservoir (Colorado River Basin) to the City of Sweetwater in Nolan County; and Lake
Travis (Colorado River Basin) to the City of Cedar Park in Williamson County. Interbasin
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Evaluation of Current Water Supplies in the Region

Table 3-3.
Major Reservoirs® of the Brazos River Basin
Authorized | Authorized
Storage Diversion Priority Planning
Reservoir Water Right Owner (acft) (acft) Date County Region
Abilene City of Abilene 11,868 1,675 1/23/18 | Taylor
Alcoa Lake Aluminum Co. of America 15,650 14,000 12/12/51 | Milam G
Alan Henry Brazos River Authority 115,937 35,200 10/5/81 | Garza (@]
Aquilla Brazos River Authority 52,400 13,896 10/25/76 | Hill G
Belton Brazos River Authority 457,600 100,257 12/16/63 | Bell G
Brazoria Reservoir-Off-Channel Dow Chemical 21,700 0 4/7/52 Brazoria H
Cisco City of Cisco 45,000 1,971 4/16/20 | Eastland G
56 9/5/78
Daniel City of Breckenridge 11,400 2,100 4/26/46 | Stephens G
Dansby Power Plant City of Bryan 15,227 850 5/30/72 | Brazos
Eagle Nest Lake T L Smith Trust Et Al 18,000 4,000 1/15/48 | Brazoria
11,315 1,800 9/9/93
Fort Phantom Hill City of Abilene 73,960 30,690 3/25/37 | Jones
Georgetown Brazos River Authority 37,100 13,610 2/12/68 | Williamson
Gibbons Creek Power Texas Municipal Power 26,824 9,740 2/22/77 | Grimes
5,260 3/9/89
Graham/Eddleman City of Graham 4,503 5,000 11/21/27
39,000 15,000 11/15/54 | Young G
8,883 9/16/57
Granbury Brazos River Authority 155,000 64,712 2/13/64 | Hood G
Granger Brazos River Authority 65,500 19,840 2/12/68 | Williamson G
Harris Reservoir—Off-Channel Dow Chemical 10,200 0 2/14/42 | Brazoria H
Hubbard Creek Lake West Central Texas MWD 317,750 52,800 5/28/57 | Stephens G
3,200 8/14/72
Leon Eastland Co WSD 1,265 5/17/31
28,000 2,438 3/21/52 | Eastland G
2,598 3/25/86
Limestone Brazos River Authority 217,494 65,450 5/1/74 Robertson G
7,906 9/4179
Miller's Creek North Central Texas MWA 30,696 5,000 10/1/58 | Baylor
Palo Pinto Palo Pinto Co. MWD 1 34,250 10,000 7/3/62 Palo Pinto G
9,874 2,500 9/8/64
6,000 713162
Pat Cleburne Reservoir City of Cleburne 25,600 5,760 8/6/62 | Johnson G
240 3/29/76
Possum Kingdom Brazos River Authority 724,739 230,750 4/6/38 Palo Pinto G
Proctor Brazos River Authority 59,400 19,658 12/16/63 | Comanche G
Page 1 of 2
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Evaluation of Current Water Supplies in the Region

Table 3-3 (continued)

Authorized | Authorized
Storage Diversion Priority Planning
Reservoir Water Right Owner (acft) (acft) Date County Region
Smithers Lake Houston L&P 18,750 28,711 12/16/55 | Fort Bend
Somerville Brazos River Authority 160,110 48,000 12/16/63 | Washington G
Squaw Creek Reservoir Texas Utilities Electric Co. 151,500 23,180 4/25/73 | Somervell G
Stamford City of Stamford 60,000 10,000 6/8/49 Haskell G
Stillhouse Hollow Brazos River Authority 235,700 67,768 12/16/63 | Bell G
Sweetwater City of Sweetwater 10,000 3,740 10/17/27 | Nolan G
Tradinghouse Steam Texas Utilities Electric Co. 37,800 12,000 8/21/26 | McLennan G
15,000 9/16/66
Twin Oak Steam Electric Texas Utilities Electric Co. 30,319 13,200 711174 Robertson G
Waco City of Waco 104,100 39,100 1/10/29 | McLennan
19,100 4/16/58
900 2/21/79
Brazos River Authority 87,962 20,770 9/12/86
Whitney Brazos River Authority 50,000 18,336 8/30/82 | Hill
White River Reservoir White River MWD 33,160 6,000 9/22/58 | Crosbhy
5,072 11/21/60
6,665 8/16/71
Major Reservoirs are defined as having a capacity greater than 10,000 acft
Page 2 of 2

transfers authorized for diversion from the Brazos River Basin to other river basins include: Lake
Mexia in Limestone County to part of the City of Mexia that lies in the Trinity River Basin;
Teague City Lake in Freestone County to part of the City of Teague that lies in the Trinity River
Basin; and Lake Granbury in Hood County to part of Johnson County that lies in the Trinity
River Basin. A summary of interbasin transfers associated with the Brazos River Basin is

presented in Table 3-4.

3.1.4 Water Supply Contracts

Many entities within Region G obtain surface water through water supply contracts.
These supplies are usually obtained from entities that have surface water rights to provide a
specific quantity of water each year to a buyer for an established unit price. The BRA is the
largest provider of water supply contracts in Region G with 661,901 acft/yr permitted from its
system of reservoirs in the Brazos River Basin. The BRA contracts raw water to various entities

for long-term supply as well as short-term supply for municipal, industrial, and irrigation uses.
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Evaluation of Current Water Supplies in the Region

Summary of Interbasin Transfers
Associated with the Brazos River Basin

Table 3-4.

Location of Use Authorized

River Basin of River Planning Diversion Priority

Origin Basin Region County Description (acftryr) Date
Brazos Trinity G Johnson Lake Granbury to Johnson County 2,600 11/7/86
Brazos Trinity G Limestone Lake Mexia to part of Mexia N/A N/A
Brazos Trinity C Freestone Teague City Lake to part of Teague N/A N/A
Brazos Colorado G Lampasas Brazos River to City of Lampasas 180 6/23/14
Brazos Trinity N/A N/A Lake Possum Kingdom to Trinity Basin 5,240 4/6/38
Canadian Brazos (0] Lubbock Lake Meredith to Lubbock Co. Area 151,200 1/30/56
Colorado Brazos G Fisher Lake J B Thomas to Fisher Co. N/A N/A
Colorado Brazos G Nolan Oak Creek Res. to Lk Trammel/Sweetwater 3,000 N/A
Colorado Brazos G Callahan Lake Clyde to Clyde 200 2/2/65
Colorado Brazos G Taylor Lake O H Ivie to Abilene 15,000 2/2/78
Colorado Brazos G Williamson Lake Austin to Williamson Co. N/A N/A
Colorado Brazos G Williamson Lake Travis to Cedar Park 16,500 N/A
Colorado Brazos G Williamson Lake Travis to Leander 6,400 N/A
Colorado Brazos F Fisher Snyder to City of Rotan N/A N/A
Red Brazos B Archer Small Lakes to Megargel N/A N/A
Red Brazos B Archer Lake Cooper & Olney to Olney 35 8/11/80
Red Brazos (¢] Floyd Lake MacKenzie to Floydada & Lockney N/A N/A
Trinity Brazos C Parker Lake Weatherford to part of Weatherford N/A N/A

Other water right holders that contract large quantities of raw water supply to other entities
include the West Central Texas MWD and the Palo Pinto County MWD No. 1. The West

Central Texas MWD contracts raw water from Lake Hubbard Creek for municipa use to the

City of Abilene, Albany, Anson, and Breckenridge. The City of Abilene contracts raw water

from Fort Phantom Hill Reservoir to West Texas Utilities for industrial use as well as municipd

supply to severa other surrounding cities and water supply corporations. The Palo Pinto County

MWD No. 1 contracts raw water from Lake Palo Pinto for industrial use to Brazos Electric

Co-op. A summary of the BRA’s existing long-term raw water supply contracts in Region G is

presented in Table3-5. A detailed list of BRA’s existing long-term water supply contracts is

provided in Appendix G.4.
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Summary of the Brazos River Authority

Table 3-5.

Long-term Water Supply Contracts®

Municipal Use

Industrial Use

Irrigation Use

Total Contracts

Reservoir (acft) (acft) (acft) (acft)
Aquilla 11,403 0 0 11,403
Belton 100,032 0 200 100,232
Georgetown 13,440 0 0 13,440
Granbury 22,790 40,000 0 62,790
Granger 8,525 5,000 15 13,540
Limestone 8,209 46,600 0 54,809
Possum Kingdom 20,975 117,142 570 138,687
Proctor 7,889 0 10,270 18,158
Somerville 4,619 0 0 4,619
Stillhouse 67,286 300 182 67,768
Whitney 5,450 0 60 5,510
System 32,668 99,000 5,625 137,293
Total 303,286 308,042 16,922 628,250

! Brazos River Authority Long-Term Water Supply Contracts as of 12/1/99

3.2 Reliability of Supply

Hydrologic conditions are a primary factor that affects the reliability of a water right.

Severe drought periods have been experienced in al areas of Region G in the Brazos River

Basin. The drought of record for most areas of Region G occurred in the 1950s with other

smaller duration drought periods occurring in the 1960s, 1970s, 1980s and even recently in the

1990s. Figure 3-6 shows annual streamflow for the Brazos River at South Bend (Y oung County)

in the upper part of Region G. The median annual streamflow for the period 1939 to 1998 at this
location is 492,900 acft/yr. The minimum annual streamflow of 48,980 acft/yr occurred in 1952.

It is important to note that a severe drought period began in 1993 and continues today. The

average streamflow over the 6-year period of 1993 to 1998 of 302,700 acft/yr is the lowest

average streamflow recorded over any 6-year period at the South Bend gage, representing

61 percent of the median annual streamflow.
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Figure 3-6. Annual Discharge at Brazos River South Bend Gage

At the lower end of the region, drought conditions were most severe during the drought
of the 1950s. Over the period of 1924 to 1999, the median annual streamflow recorded for the
Brazos River at Richmond (Fort Bend County) was 5,485,800 acft/yr (Figure 3-7). During the
drought of the 1950s, streamflow averaged 1,700,000 acft/yr, or 31 percent of the median annual
streamflow. The minimum annual streamflow of 892,000, 16 percent of the median streamflow,
occurred in 1951 at Richmond. These two gages, located at opposite ends of Region G are
indicative of the types of extremes that occur throughout the region, including tributary streams.

Water rights downstream of Region G, located in Region H, also play a role in
determining the reliability of supply in Region G. These water rights are located along the
coastal region and represent some of the largest and most senior priority water rights in the
Brazos River Basin. The senior priority of these water rights relative to other water rights in the
Brazos River Basin require that flows at their diversion point be adequate to provide sufficient
water to meet the permitted diversion. If flows are insufficient at their respective diversion
points, then water rights located upstream that are junior in priority may be restricted from

diverting or impounding flow.
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Figure 3-7. Annual Discharge at Brazos River Richmond Gage

Thereliability of awater right is typically represented in terms of the percent of time that
a specific quantity of water is available for diversion and use. Municipal and industrial water
suppliers typically require a very high reliability for their water sources. In most cases,
interruption to water supply is not acceptable, requiring the reliability of the supply to be
100 percent of the time. Municipal and industrial supplies are commonly based on firm yield.
Firm yield is defined as the quantity of water that can be diverted for use during a repeat of the
most severe drought of record without interruption of service. In some cases, municipalities
have decided to use safe yield as a measurement of reliability of supply. Safe yield is defined as
the amount of water that can be diverted for use during a repeat of the most severe drought of
record without interruption of service and with a 1-year supply of water in reserve (reservoir
storage). For purposes of this study, firm yield was used for municipal water suppliesin order to
provide a common basis for comparison.

The firm yield of run-of-the-river water rights was based on the minimum annual supply
that could be diverted over a historical period of record. For reservoirs, the firm yield may
decrease over time as a result of sedimentation. Rivers and streams naturaly carry sediment

from upstream to downstream. When a reservoir is constructed on the stream channel, the
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sediment will fall out of solution and accumulate on the floor and walls of the reservoir. This
accumulation reduces the volume of water that can be stored in the reservoir, which in turn,
reduces the firm yield available for diversion. Sedimentation rates have been measured for
severa reservoirs over a period of time and estimated sedimentation rates have been made for
other reservoirs. For the 50-year planning period, the reduction in firm yield for future
sedimentation was considered where data was available. Firm yield for existing reservoirs is
presented for the year 2000 and for the year 2050.

3.3 Water Availability
3.3.1 Methods of Determining Water Availability

Determination of water availability for existing water rights is based on a rather complex
function of location, hydrologic conditions, diversion volume, reservoir storage, and priority
date. Computer models that are capable of analyzing these inter-relationships are typically
employed to determine water availability for water rights. For this study, detailed site-specific
engineering studies were referenced for water availability and firm yield data for existing water
rights when they were available. Sources of this datafor existing water rights included the BRA,
TWDB, and private consulting engineers. Where no site-specific studies existed for reservoirs
and run-of-the-river water rights, water availability estimates were developed using a computer
model for the Brazos River Basin. The Water Rights Analysis Package (WRAP) computer
model was developed at Texas A&M University for the Brazos River Basin. The WRAP model
isdesigned for use as awater resources management tool. The model can be used to evaluate the
reliability of existing water rights and to determine unappropriated streamflow potentially
available for a new water right permit. WRAP simulates the management and use of streamflow
and reservoirs over a historical period of record, adhering to the water right priority system.
Water availability computations are performed at 18 control points located throughout the river
basin. The control points for the Brazos River Basin WRAP model are located at Lake Hubbard,
South Bend streamgage (Brazos River), Lake Possum Kingdom, Lake Granbury, Lake Whitney,
Lake Waco, Lake Aquilla, Lake Proctor, Lake Belton, Lake Stillhouse Hollow, Lake
Georgetown, Lake Granger, Cameron streamgage (Little River), Lake Somerville, Bryan
streamgage (Brazos River), Hempstead streamgage (Brazos River), Lake Limestone, and the
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Richmond streamgage (Brazos River). Figure 3-8 shows the location of the control points for the
Brazos River Basin WRAP model.

The model performs calculations at each control point. Flows over the historical period
of 1900 to 1984 were simulated, accounting for water right diversions and reservoir operations.
All water rights in the Brazos River Basin were included in the model. Water rights data
available from the TNRCC was revised and updated in the WRAP model after athorough review
of Certificates of Adjudication and permits for maor water rights in the river basin. For
reservoirs, the year 2050 firm yield was used in the model for computation of water availability
to existing water rights. A summary of firm yield data for major reservoirs in the WRAP model
is presented in Table 3-6.

3.3.2 WRAP Model Results for Existing Water Rights

The results of the WRAP Model include water availability estimates for each water right.
Summaries of water available to municipal and industrial run-of-the-river water rights (including
small reservoirs) is presented in Tables 3-7 and 3-8, respectively. Water availability is expressed
in terms of the minimum annual supply, which is defined as the water available during the most
severe drought year over the 85-year smulation period of 1900 to 1984. Water availability
estimates for irrigation water rights and other uses were grouped by county in the Brazos River
Basin. For irrigation water rights, the minimum annual supply and the quantity of water that is
available 75 percent of the time were calculated. The results of water availability for each
county for each type of use are presented in Table 3-9.

3.3.3 WRAP Model Results for Unappropriated Flow

Water potentially available to a new water right permit was calculated by the WRAP
Model at each model control point. This unappropriated flow was computed assuming no
instream flow restrictions and all existing water rights are fully exercised. Unappropriated flow
was computed for each month of each year for the 1900 to 1984 simulation period. The quantity
of unappropriated flow varies throughout the river basin depending on the control point location.
Summaries of unappropriated flow for the Brazos River at the South Bend gage and Richmond
gage are shown in Figure 3-9 and Figure 3-10, respectively. These two control points represent
the conditions at the extreme upper and lower ends of the river basin. As shown in Figure 3-9,

unappropriated flow is not available at the South Bend gage location for most years, especially
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Table 3-6.
Firm Yields for Major Reservoirs in Brazos Basin
Year 2000 Year 2050
Reservoir Water Right Owner County Yield Yield
Abilene! City of Abilene Taylor 1,450 1,120
ALCOA? ALCOA Milam 9,002 9,002
Alan Henry? Brazos River Authority Garza 26,100 20,600
Aquilla®* Brazos River Authority Hill 13,478 5,114
Belton® Brazos River Authority Bell 106,511 103,961
Pat Cleburne® City of Cleburne Johnson 5,890 5,210
Cisco® City of Cisco Eastland 500 370
Lake Creek Steam-Electric® Texas Utilities McLennan 4,858 4,858
Daniel® City of Breckenridge Stephens 2,500 2,100
Dansby Power Plant’ City of Bryan Brazos 0 0
Graham/Eddleman® City of Graham Young 8,400 8,400
Fort Phantom Hill° City of Abilene Jones 26,872 26,012
Georgetown3 Brazos River Authority Williamson 14,711 14,609
Gibbons Creek’ Texas Municipal Power Grimes 0 0
Granbury® Brazos River Authority Hood 66,819 62,790
Granger® Brazos River Authority Williamson 19,220 13,540
Hubbard Creek® West Texas MWD Stephens 43,399 38,349
Kirby? City of Abilene Taylor 300 300
Leon' Eastland Co. WSD Eastland 4,500 2,500
Limestone® Brazos River Authority Robertson 64,646 58,475
Mexia® Bistone Municipal WSD Limestone 4,111 100
Miller's Creek* North Central Texas MWA Baylor 3,100 2,034
Mineral Wells® City of Mineral Wells Parker 1,500 1,500
Palo Pinto*° Palo Pinto MWD No. 1 Palo Pinto 14,560 12,233
Possum Kingdom® Brazos River Authority Palo Pinto 263,253 252,288
Post Dam (North Fork)* White River MWD Garza 10,600 10,600
Proctor® Brazos River Authority Comanche 21,897 20,826
Somerville® Brazos River Authority Washington 41,191 38,641
Squaw Creek’ Texas Utilities Somervell 0 0
Stamford®® City of Stamford Haskell 2,930 2,350
Stillhouse Hollow® Brazos River Authority Bell 71,044 68,137
Sweetwater' City of Sweetwater Nolan 1,400 467
Tradinghouse® Texas Utilities McLennan 12,000 12,000
Twin Oaks’ Texas Utilities Robertson 0 0
Waco™ City of Waco McLennan 81,120 79,870
White Reservoir* White River MWD Crosby 4,000 3,870
Whitney® Brazos River Authority Hill 18,336 18,336

1

2
3
4

Texas Water Development Board, "Water for Texas, Today and Tomorrow", December 1990.
HDR Engineering, Inc., Water Rights Analysis Package (WRAP) Model for Brazos River Basin, December 1999.
Brazos River Authority, Firm Yield of Brazos River Authority System for SB1, May 1999.

Lake Aquilla's projected firm yield for 2050 is based on the sedimentation rate experienced over a recent short-term period. Sedimentation of Lake

Aquilla is being monitored by BRA and potential solutions are being evaluated.

HDR Engineering, Inc., Water Rights Analysis Package (WRAP) Model for Brazos River Basin, December 1999. Firm yield based on minimum
annual supply from Brazos River .

Texas Water Development Board, "Water for Texas", August 1997.
Steam-electric reservoir has no firm yield.

Texas Water Development Board, "Water for Texas", August 1997.
Freese & Nichols Study prepared for West Central Texas MWD's Drought Contingency Plan, 1999.

HDR Engineering, Inc., "Yield Studies of Lake Palo Pinto and Turkey Peak Reservoir Site", March 1986.

HDR Engineering, Inc., "Reservoir Operation Studies for Proposed Lake Bosque Project and Lake Waco Enlargement”, June 1985.
Freese & Nichols, Inc., Cleburne Long Range Water Supply Planning Study, 1996.
Freese & Nichols, Inc., City of Stamford, 2000.

© © N o
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Table 3-7.

Summary of Water Availability for Municipal
Run-of-the-River and Small Reservoir Water Rights

Authorized Minimum Year of
Annual Diversion Annual Supply Priority

County Water Right Owner (acft) (acft) Date
Bell City of Temple 15,804 8,418 1915
Bosque City of Clifton 2,604 1,523 1963, 1996
Callahan City of Baird 550 0 1949
Comanche ERW Inc et al 200 200 1925
Eastland Eastland Co. WSD 450 450 1919
Eastland City of Cisco 1,000 0 1954
Erath Tarrant Investment 60 0 1973
Erath Thurber Lake Resort 20 0 1973
Falls City of Marlin 1,500 1,500 1948
Falls City of Marlin 3,500 3,500 1956
Falls City of Rosebud 224 64 1961
Hamilton City of Hamilton 614 614 1923
Hood H D Howard 35 0 1976
Johnson City of Cleburne 720 0 1985
Jones City of Abilene 3,000 0 1954, 1955
Jones City of Hamlin 300 0 1939
Jones City of Anson 542 0 1950
Knox City of Benjamin 34 34 1929
Lampasas City of Lampasas 3,760 1,692 1914
Limestone City of Groesbeck 2,500 152 1921
McLennan City of Waco 5,600 5,600 1914
McLennan City of Crawford 55 55 1983
McLennan City of Mart 500 500 1985
McLennan City of Robinson 13,100 5,895 1986
Milam City of Cameron 2,792 2,792 1914
Milam City of Thorndale 60 60 1961
Milam City of Thorndale 100 100 1966
Milam City of Thorndale 150 112 1982
Nolan City of Sweetwater 2,000 116 1914
Palo Pinto City of Graford 5 5 1932
Palo Pinto City of Graford 50 50 1957
Palo Pinto City of Strawn 160 160 1937
Palo Pinto City of Gordon 115 0 1973
Palo Pinto City of Gordon 245 0 1991
Palo Pinto City of Gordon 45 0 1978
Shackelford City of Moran 90 90 1923
Shackelford City of Albany 600 600 1941
Shackelford Marshall R. Young 21 21 1926
Throckmorton City of Throckmorton 600 0 1940
Throckmorton City of Woodson 60 0 1963
Young City of Newcastle 250 1966
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Summary of Water Availability for Industrial

Table 3-8.

Run-of-the-River and Small Reservoir Water Rights

Authorized 75% Reliability Minimum Year of
Annual Diversion Annual Supply Annual Supply Priority

County Water Right Owner (acft) (acft) (acft) Date
Brazos Texas A&M University 420 420 0 1970
Comanche Belve Bean 11 11 11 1961
Eastland Fred Hagaman et al 100 100 0 1926
Eastland City of Eastland 50 50 50 1919
Eastland City of Cisco 56 12 0 1986
Eastland Eastland Co. WSD 350 0 0 1986
Falls City of Marlin 2,000 2,000 920 1956
Fisher Bruce & Patsy Cox 26 0 0 1966
Grimes Texas Municipal Power 6,000 6,000 275 1980
Grimes Texas Municipal Power 200 200 0 1982
Grimes Texas Municipal Power 100 100 0 1993
Grimes Texas Municipal Power 10 10 0 1993
Hamilton Seth Moore 2 2 2 1944
Jones Nelson Pruett 7 7 0 1948
Lampasas Ray A. Jones 48 48 23 1914
Milam Joe Glaser 100 100 0 1976
Nolan H&H Feedlot 45 29 0 1958
Palo Pinto J&J Moore 12 12 0 1972
Robertson Texas New Mexico Power Co. 131 131 80 1987
Robertson Texas New Mexico Power Co. 327 327 0 1989
Shackelford Dawson Oil 50 50 50 1925
Stephens Breckenridge Gasoline 97 97 59 1926
Taylor Billy Jay et al 241 241 241 1964
Taylor West Texas Utilities 360 139 119 1967
Taylor West Texas Utilities 2,500 2,500 2,500 1928
Washington Waldo Neinstedt 20 0 0 1981
Williamson A C Stearns Estate 203 203 126 1945
Young Wilkinson 27 0 0 1966
Young Crow et al 76 0 0 1967
Young Crow et al 6 0 0 1977
Young Parker & Parslety 376 0 0 1987
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Table 3-9.
Summary of Water Availability by County for Irrigation
Run-of-the-River and Small Reservoir Water Rights

Authorized 75% Reliability Minimum
Annual Diversion Annual Supply Annual Supply
County (acft) (acft) (acft)

Bell 4,798 4,332 837
Bosque 9,367 7,879 3,823
Brazos 12,862 12,862 661
Burleson 5,580 5,580 375
Callahan 90 35 0
Comanche 14,258 4,932 2,224
Coryell 2,064 1,066 676
Eastland 2,545 806 602
Erath 6,138 3,881 640
Falls 9,532 9,532 1,550
Fisher 841 526 94
Grimes 1,471 1,471 103
Hamilton 3,774 1,396 609
Haskell 1,316 80 0
Hill 1,348 1,348 184
Hood 4,284 3,718 757
Johnson 247 247 0
Jones 6,425 601 222
Kent 554 0 0
Knox 2,213 2,064 7
Lampasas 1,743 1,351 390
Lee 96 11 20
Limestone 13 13 6
McLennan 7,362 6,812 2,193
Milam 8,444 8,188 1,717
Nolan 90 90 40
Palo Pinto 3,662 2,799 1,935
Robertson 15,296 15,296 1,678
Shackelford 168 31 0
Somervell 1,146 765 175
Stephens 1,172 134 116
Stonewall 8 8
Taylor 288 88
Throckmorton 9 9
Washington 2 0
Williamson 1,451 942 161
Young 1,268 143 60
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during the drought years. Conversely, unappropriated flow is potentially available in most years
at the Richmond gage at the lower end of the river basin and in large quantities. Unappropriated
flow is not available at the Richmond gage during the severe drought year of 1951, which is the
lowest flow year during the 1900 to 1984 period. Table3-10 provides a summary of
unappropriated flow potentially available at each WRAP Model control point. The results are
presented as average availability for the overall period (1900-84) and drought period of 1947 to
1956. Detailed annual unappropriated flow estimates are provided in Appendix G.9.

Table 3-10.
Summary of Unappropriated Flow
at WRAP Model Control Points

Unappropriated Flow Estimate (acft/yr)
Average Drought Average
Control Point (1900 to 1984) (1947 to 1956)
Lake Hubbard 4,529 0
South Bend Gage 154,146 9,786
Possum Kingdom 169,220 9,786
Lake Granbury 295,541 36,372
Lake Whitney 462,620 50,420
Lake Aquilla 52,455 8,709
Lake Waco 195,286 24,872
Lake Proctor 47,608 608
Lake Belton 245,754 18,175
Lake Stillhouse Hollow 123,054 10,650
Lake Georgetown 44,410 7,723
Lake Granger 135,248 27,848
Cameron Gage 899,333 167,689
Bryan Gage 2,250,310 490,528
Lake Somerville 155,828 43,026
Lake Limestone 120,392 24,142
Hempstead Gage 3,217,166 909,490
Richmond Gage 3,446,573 924,288
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3.4 Water Quality

The Brazos River Basin WRAP Model addresses the quantity of water available for
existing water rights. However, water quality issues for some sources of water for existing water
rights and contracts may limit the availability of water for certain beneficial uses. The principal
water quality issue in the Brazos River Basin is generally associated with total dissolved solids
(TDS) and chloride (Cl) concentrations on the main stem of the Brazos River. Water sources
with TDS and CI concentrations exceeding TNRCC Drinking Water Standards of 1,000 mg/l and
300 mg/l, respectively, are generally considered as low quality and may require higher cost
advanced treatment methods for use as a municipal or industrial supply.

Stream segments in the Brazos River Basin that have low quality water and water rights
that divert water from these segments were identified. The stream segments were identified
using water quality data available from the TNRCC and U.S Geologica Survey (USGS). On the
main stem of the Brazos, the Texas Water Quality Inventory Data (1996) indicated that the
segment downstream of Lake Whitney to the Navasota River has low quality water. However,
long-term data (Table 4.5-1) shows that good water quality in the mainstem of the Brazos River
begins downstream of Lake Whitney. A review of USGS data at the Highbank stream gaging
station in Falls County indicates that the concentrations of TDS and Cl are better than TNRCC
Drinking Water Standards, therefore, the stream segment below the Highbank gage was not
included as a low quality segment. A summary of the stream segments that have high TDS
and/or Cl concentrations are summarized in Table 3-11 and shown in Figure 3-11.

Water rights that exist in stream segments with high concentrations of TDS and/or Cl are
summarized in Table 3-12. The largest impacts in terms of quantity of supply are associated
with Lake Possum Kingdom, Lake Granbury, and Lake Whitney. These reservoirs have a
combined 2050 firm yield of 333,414 acft/yr. Advanced treatment is being utilized by some of
the water right and contract holders that divert water directly from these reservoirs in order to
meet drinking water standards. Other contract holders divert stored water released from these
reservoirs at locations farther downstream at which point the water quality is improved as it
blends with downstream tributary streamflow. Table 3-12 summarizes those water rights and

water supply contracts that were found to be potentially impacted by low quality water sources.
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Summary of Stream Segments with

Table 3-11.

High Chloride and Total Dissolved Solids Concentrations

Texas Water

Texas Water Quality Inventory - 1996 Data Quality Standard

Segment Chloride (mg/l) TDS (mgll) Chloride TDS

No. Segment Name Min Avg Max Min Avg Max (mg/l) (mg/)
1203 Lake Whitney 260 336 490 901 1,103 1,528 670 1,500
1204 Brazos River below Lake Granbury 240 395 493 861 1,259 1,508 750 1,600
1205 Lake Granbury 220 406 630 | 1,112 1,365 1,534 1,000 2,500
1206 Brazos R. below Possum Kingdom 154 481 760 335 1,505 2,041 1,020 2,300
1207 Possum Kingdom Lake 234 574 850 869 1,455 2,047 1,200 3,500
1208 Brazos R. above Possum Kingdom 130 1,892 5,300 611 3,510 5,900 5,000 | 12,000
1217 Lampasas R. above Stillhouse Hollow 38 101 219 298 445 679 480 840
1223 Leon River below Lake Leon 86 286 560 121 418 898 480 1,240
1232 Clear Fork Brazos River 38 587 1,230 988 2,394 4,020 1,250 4,900
1233 Hubbard Creek Reservoir 177 258 450 590 625 735 350 750
1235 Lake Stamford 121 237 600 98 959 2,250 580 2,100
1238 Salt Fork Brazos River 5,900| 17,598 | 37,000 1,729 | 31,385| 65,700 23,000 | 40,000
1241 Double Mountain Fork Brazos River 100 1,053 2,500 630 3,980 9,920 2,500 5,500
1242 Brazos River below Lake Whitney 18 225 390 203 686 1,152 450 1,400
1253 Navasota River below Lake Mexia 80 158 246 375 659 862 440 1,350

3.4.1 Point and Nonpoint Source Pollution Water Quality

A number of stream segments and lakes in Brazos G Regional Water Planning Area do

not meet water quality standards due to point and/or nonpoint source pollution. Water quality

that does not meet designated uses, such as public water supply, contact recreation, and aquatic

life support is very important to water supply considerations. The Texas Natural Resource
Conservation Commission (TNRCC) and the U.S. Environmental Protection Agency (EPA) (40
CFR 130.7) have the responsibility to identify water bodies that do not meet, or are not expected

to meet, applicable water quality standards for designated uses.

1]

These stream segments and

! Texas Natural Resource Conservation Commission, TMDL Guidance Document Outline. TNRCC Web Site,
http://www.tnrcc.state.tx.us
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lakes are on the Clean Water Act, Section 303(d) list as impaired or threatened water bodi&.zl]
The summary of these segments is contained in Table 3-12.> The TNRCC has the responsibility
to identify and prioritize water bodies that may require aT(uaI Maximum Daily Load (TMDL)
alocation to address the cause and source of a water quality impairment. Overall priorities of
“high” were assigned to Aquilla Reservoir for atrazine in finished drinking water, and to the
Bosque River and North Bosque River for high nutrient loading and other pollutants. A TMDL
for Aquilla Reservoir has been initiated. As of August 31, 2000 TNRCC was developing a
TMDL for the Bosgue River and North Bosgue River, including tributaries.

These water quality issues are beyond the scope of Senate Bill 1 regional water planning
activities. The Brazos G Regiona Water Planning Group encourages TNRCC and EPA to take
responsibility and aggressively pursue their obligation to restore water quality to meet intended

uses.
Table 3-12.
DRAFT Texas 2000 Clean Water Act Section 303(d) List (August 31, 2000)
Brazos G Regional Water Planning Area
Segment Segment Overall Parameter of
Number Name Priority | Source Concern Segment Summary
1209A Bryan Municipal M Point Toxicity in Significant effects in ambient sediment toxicity
Lake (Brazos ambient sediment, | tests sometimes occur, indicating that conditions
County) arsenic in water are not optimum for aquatic life (L/NS).
The average arsenic concentration in water
exceeds the human health criterion for water and
fish (M/NS).
1209B Fin Feather Lake | M Point Toxicity in Significant effects in ambient sediment toxicity
(Brazos County) ambient sediment, | tests sometimes occur, indicating that
arsenic in water conditions are not optimum for aquatic life
(L/NS).
The average arsenic concentration in water
exceeds the human health criterion for water and
fish (M/NS).
1209C Carters Creek L Pointand | Pathogens Bacteria levels sometimes exceed the criterion to
(Brazos County) Nonpoint assure the safety of contact recreation (L/NS).
1209D Unnamed M Point Arsenic in water The average arsenic concentration in water
tributary to Bryan exceeds the human health criterion for water and
Municipal Lake fish (M/NS).
(Brazos County)
1210 Lake Mexia L Nonpoint | Depressed Dissolved oxygen concentrations are sometimes
dissolved oxygen lower that the criterion to assure optimum
conditions for aquatic life (L/NS).
1213 Little River T-m Nonpoint | Atrazine in All water quality measurements support use as a
finished drinking public water supply; however, atrazine
water concentrations in finished drinking water indicate
contamination of source water and represent a
threat to future use (T-m).

2 Texas Natural Resource Conservation Commission, Sate of Texas 1999 Clean Water Act Section 303(d) List and
Schedule for Development of Total Maximum Daily Loads. SFR-58/99, April 1, 1999.

% Texas Natural Resource Conservation Commission, DRAFT Texas 2000 Clean Water Act Section 303(d) List
(August 31, 2000). TNRCC Web Site, http://www.tnrcc.state.tx.us.
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Table 3-12 (Continued)

Segment Segment Overall Parameter of
Number Name Priority | Source Concern Segment Summary
1214 San Gabriel L Point Chloride The average chloride concentration exceeds the
River criteria established to safeguard general water
quality uses (L/CN).
1218 Nolan Creek M Point Pathogens Bacteria levels sometimes exceed the criterion
South Nolan established to assure the safety of contact
Creek recreation (M/NS).
1221 Leon River M Nonpoint | Pathogens, total In 125 miles downstream of the South Fork Leon
below Proctor dissolved solids River, bacteria levels sometimes exceed the
Lake criterion established to assure the safety of
contact recreation (M/NS).
The average concentration of dissolved solids
exceeds the criterion established to safeguard
general water quality uses (L/CN).

1222 Proctor Lake L Nonpoint | Depressed Dissolved oxygen concentrations are occasionally

dissolved oxygen lower than the criterion established to assure
optimum conditions for aquatic life (L/PS).
1222A Duncan Creek L Nonpoint | Depressed Dissolved oxygen concentrations are occasionally
(Comanche dissolved oxygen, | lower than the criterion established to assure
County) pathogens optimum conditions for aquatic life (L/NS).
Bacteria levels sometimes exceed the criterion
established to assure the safety of contact
recreation (L/NS).

1226 North Bosque H Pointand | Pathogens, In 75 miles of the segment from the upper

River Nonpoint | chlorophyll a segment boundary downstream through the City
of Clifton, bacteria levels sometimes exceed the
criterion established to assure the safety of
contact recreation (L/NS).

According to water quality data contributed by the
Texas Institute for Applied Environmental
Research, elevated levels of chlorophyll a occur
throughout the segment at frequencies great
enough to cause a concern (H/NS). TIAER data
also indicate that excessive nutrient levels are
entering the segment from tributary watersheds.
1226A Duffau Creek L Nonpoint | Pathogens Bacteria levels sometimes exceed the criterion

(Erath and established to assure the safety of contact

Bosque recreation (L/NS).

Counties)

1226B Meridian Creek L Nonpoint | Pathogens Bacteria levels sometimes exceed the criterion

(Bosque County) established to assure the safety of contact
recreation (L/NS).

1226D Neils Creek L Nonpoint | Pathogens Bacteria levels sometimes exceed the criterion

established to assure the safety of contact
recreation (L/NS).

1229 Paluxy River/ L Nonpoint | Total dissolved The average concentration of total dissolved

North Paluxy solids solids exceeds the criterion established to

River safeguard general water quality uses (L/CN).

1233 Hubbard Creek M Nonpoint | Sulfate The average concentration of sulfate exceeds the

Reservoir criterion established to safeguard general water
quality uses (M/CN).

1242 Brazos River M Nonpoint | Pathogens In the Lake Brazos area near the City of Waco,

below Whitney bacteria levels sometimes exceed the criterion

Lake established to assure the safety of contact
recreation (M/NS).

1243 Salado Creek L Nonpoint | Depressed From FM 2268 downstream to the end of the
dissolved oxygen, | segment, dissolved oxygen concentrations are
total dissolved occasionally lower than the criterion established
solids to assure optimum conditions for aquatic life

(L/PS).

In the same portion of the segment, the
concentration of total dissolved solids exceeds the
criterion established to safeguard general water
quality uses (L/CN).
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Table 3-12 (Continued)

total dissolved
solids, ammonia
nitrogen,
nitrite+nitrate
nitrogen,
chlorophyll a,
orthophosphorus,
and total
phosphorus

Segment Segment Overall Parameter of
Number Name Priority | Source Concern Segment Summary

1244 Brushy Creek M Point Total dissolved The average concentration of total dissolved
solids solids exceeds the criterion established to

safeguard general water quality uses (M/CN).

1245 Upper Oyster M Point, Depressed Dissolved oxygen concentrations are occasionally

Creek Nonpoint | dissolved oxygen, [ lower than the criterion established to assure
pathogens optimum conditions for aquatic life (M/PS).
Bacteria levels sometimes exceed the criterion
established to assure the safety of contact
recreation (M/NS).

1254 Aquilla Reservoir | H Nonpoint | Atrazine and The average concentrations of atrazine in finished
alachlor in drinking water exceeds the maximum contaminant
finished drinking level for primary drinking water standards (H/NS).
water, depressed Contamination is present in untreated reservoir
dissolved oxygen (source) water, and represents a failure of the

water body to support the public water supply use.
Alachlor concentrations in finished drinking water
indicate contamination of source water and
represent a threat to future use (T-m).

Dissolved oxygen concentrations are occasionally
lower than the criterion established to assure
optimum conditions for aquatic life (L/PS).

1255 Upper North H Pointand | Pathogens, Bacteria levels sometimes exceed the criterion

Bosque River Nonpoint | chloride, sulfate, established to assure the safety of contact

recreation (L/NS).

Average chloride, sulfate, and total dissolved solid
concentrations exceed the criteria established to
safeguard general water quality uses (L/CN).
According to water quality data contributed by the
Texas Institute for Applied Environmental
Research (TIAER), elevated levels of ammonia
nitrogen, nitrite+nitrate nitrogen, chlorophyll a,
orthophosphorus, and total phosphorus occur
from the city of Stephenville downstream to the
end of the segment at frequencies great enough
to cause a concern (H/NS). TIAER data also
indicate that excessive nutrients are entering the
segment from tributary watersheds and that small
reservoirs (PL-566 structures) in the watershed
exceed screening criteria for phosphorus and
chlorophyll a.

Segment Name:
Overall Priority:

Parameters of Concern:

Segment Summary:

Explanation of Column Headings:
Segment Number:

This is the classified segment number to a water body or a portion of a water body in the Texas Surface Water

Quality Standards. A letter designation following the segment number indicates an unclassified water body that is
located within the watershed of the classified segment whose number is shown before the letter.

The name of the water body.

The overall priority rank of the water body for TMDL development is shown in this column. If there are multiple
impairments, the highest rank assigned for an individual becomes the overall rank.

Impaired waters: H = high, M = medium, L= low
Threatened waters: T-h = threatened-high, T-m = threatened-medium

Those pollutants or water quality conditions for which screening procedures indicate an existing impairment, or a
threat of within the next two years.

The priority level for each pollutant is shown in parentheses, as in the overall priority column. Following the priority

level will be the designation “NS” for water bodies that are not supporting their uses as designated in the Texas
Surface Water Quality Standards, or the designation “PS” for water bodies that are partially supporting their
designated uses. For water bodies listed for nonattainment or partial attainment of numeric or narrative criteria
designed to support general water quality, the designation “CN” for criteria not supported, or “CP” for criterial partially
supported, will follow the priority ranking.
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3.5 Groundwater Availability

Fifteen aguifers underlie parts of the Brazos G planning region, including six of the major

and nine of the minor agquifers in Texas.EI

As presented earlier, Figures 1-9 and 1-10 show
locations of the magjor and minor aguifers. A description of each aquifer, including groundwater
availability, is presented in Appendix A. Table 3-14 summarizes groundwater availability by
aquifer and by area. Table 3-15 is a compilation of groundwater availability by county. The
availability estimates do not include saline water (greater than 1,000 milligrams per liter of total

dissolved solids) and assumes a uniform distribution of withdrawals.

* Texas Water Development Board, Water for Texas, 1997
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Table 3-13.
Municipal Surface Water Supply Potentially Impacted
by High TDS and Chloride Concentrations

Permitted Contract
Segment Water Diversion Amount
No. Description Water Right or Contract Owner | Right No (acft/yr) (acft/yr) County of Use
1203 Lake Whitney Brazos River Authority 5157 18,336
City of Cleburne 4,700 | Johnson
City of Whitney 750 Hill
Fred T. Owen, Jr. 60 Hill
Lakeside Domestic Use 20
TOTAL 18,336 5,530
1205 Lake Granbury Brazos River Authority 5156 64,712
Acton MUD" 3,000 | Hood
City of Granbury® 7,121 | Hood
Johnson Co. FWSD No. 1* 2,665 | Johnson
Johnson Co. Rural WSC! 5,944 [ Johnson
City of Godley 95 | Johnson
City of Rio Vista 65 | Johnson
Southwest Water Service, Inc.’ 300 Hood
Lakeside Domestic Use 150 Hood
TOTAL 64,712 19,340
1207 Possum Kingdom Brazos River Authority 5155 230,750
City of Graham 1,000 | Young
City of Granbury® 6,679 | Hood
City of Lorena 1,000 McLennan
City of Marlin 1,200 Falls
City of Rosebud 100 Falls
Double Diamond 1,000 Palo Pinto
Fossen, Ford & Fossen 10 Palo Pinto
Jowell Bailey 6 Palo Pinto
Lakeside Domestic Use 375 Palo Pinto
Mr. Leo H. Cook 5 Palo Pinto
Pickwick Association, Inc. 20 Palo Pinto
Sportsman’s World MUD? 125 Palo Pinto
Wanda Marquis 5 | Palo Pinto
West Side Water Group 5 Palo Pinto
Acton MUD" 7,800 | Hood
Texas Parks & Wildlife Dept. 800 Palo Pinto
TOTAL 230,750 21,401
1223 Leon River Eastland Co. WSD 3470 5,450
Various Users — Eastland Co. 450
TOTAL 5,450 450
1235 Lake Stamford City of Stamford 4179 10,000
City of Stamford 556 | Jones
City of Stamford 11 Haskell
City of Hamlin 1,120 | Jones
City of Lueders 51 | Jones
City of Lueders 1 | Shackelford
Ericksdahl WSC 31 | Jones
Ericksdahl WSC 4 | Shackelford
Ericksdahl WSC 2 Haskell
Paint Creek WSC 87 Haskell
Paint Creek WSC 5 | Jones
Sagerton WSC 73 Haskell
TOTAL 10,000 1,941
1253 Brazos River below City of Robinson 5085 13,100 McLennan
Lake Whitney City of Waco 4340 5,600 McLennan
1253 Navasota River below | Bistone WSC 5287 3,000 Limestone
Lake Mexia City of Groesbeck 5289 2,500 Limestone
! Uutilizing advanced treatment (desalination) at Lake Granbury.
2 Utilizing advanced treatment (desalination).
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Table 3-14.
Groundwater Availability from BGRWPA Aquifers

Typical Range in

2050 Availability Well Yields
Aquifer (acftlyr) (gpm)
Western Area
Seymour 69,893 100 to 1,000
Dockum 3,484 100 to 400
Blaine 1,333 less than 25
Edwards-Trinity (Plateau) 800 5to 300
Subtotal: 75,510
Central Area
Trinity 77,563 50 to 500
Edwards (BFZ2) 5,000 200 to 2,000
Woodbine 2,432 50 to 150
Marble Falls 4,183 less than 100
Ellenburger-San Saba 551
Hickory NA NA
Subtotal: 89,729
Southeastern Area
Brazos River Alluvium 66,700 250 to 500
Carrizo-Wilcox 280,936 100 to 3,000
Queen City 3,459 200 to 500
Sparta 10,333 200 to 600
Gulf Coast 28,296 300 to 800
Subtotal: 389,724
Other and Undifferentiated 2,915 —
Total: 557,878

NA indicates not determined.

The distribution of groundwater availability is summarized by dividing the BGRWPA

into three areas. Astabulated in Table 3-14 and shown in Figure 3-12, the groundwater is poorly

divided with about 14 percent occurring in the western area, about 16 percent in the central area,

and about 70 percent of in the eastern area.

3.5.1 Western Area

In the western area only part of the area is underlain by a major or minor aquifer, as

shown in Figures 1-9 and 1-10. Together, the four aquifers (Blain, Dockum, Edwards-Trinity

(Plateau), and Seymour) can supply up to 75,510 acft/yr.

Of the four aquifers, the Seymour

Aquifer has nearly 93 percent of the supplies and is scattered in six counties;, however, about

Brazos G Regional Water Plan

January 2001

3-35

BR



Evaluation of Current Water Supplies in the Region

Table 3-15.
Groundwater Availability in BGRWPA Counties and Aquifers
Availability

County Aquifer (acftl/yr)
Bell Edwards-BFZ(Austin) 1,315
Trinity 2,169
Subtotal: 3,484
Bosque Brazos River Alluvium 2,500
Trinity 1,718
Subtotal: 4,218
Brazos Brazos River Alluvium 12,500
Carrizo-Wilcox 46,458
Gulf Coast 1,177
Queen City 645
Sparta 2,107
Subtotal: 62,887
Burleson Brazos River Alluvium 9,400
Carrizo-Wilcox 46,458
Queen City 672
Sparta 1,666
Subtotal: 58,196
Callahan Trinity 3,787
Subtotal: 3,787
Comanche Trinity 21,976
Subtotal: 21,976
Coryell Trinity 1,791
Subtotal: 1,791
Eastland Trinity 4,853
Subtotal: 4,853
Erath Trinity 20,165
Subtotal: 20,165
Falls Brazos River Alluvium 15,600
Carrizo-Wilcox 4,406
Trinity 161
Subtotal: 20,167
Fisher Dockum 102
Seymour 7,010
Subtotal: 7,112
Grimes Brazos River Alluvium 1,700
Carrizo-Wilcox 6,789
Gulf Coast 14,083
Queen City 462
Sparta 2,044
Subtotal: 25,078

Page 1 of 3
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Table 3-15 (continued)

Availability

County Aquifer (acftl/yr)
Hamilton Trinity 2,146
Subtotal: 2,146
Haskell Seymour 22,866
Subtotal: 22,866
Hill Trinity 2,383
Woodbine 1,433
Subtotal: 3,816
Hood Trinity 6,163
Subtotal: 6,163
Johnson Trinity 2,053
Woodbine 866
Subtotal: 2,919
Jones Seymour 7,950
Subtotal: 7,950
Kent Dockum 102
Seymour 5,668
Subtotal: 5,770
Knox Blaine 1,333
Seymour 24,134
Subtotal: 25,467
Lampasas Ellenburger-San Saba 551
Marble Falls 4,183
Trinity 2,145
Subtotal: 6,879
Lee Carrizo-Wilcox 46,458
Queen City 1,240
Sparta 3,900
Subtotal: 51,598
Limestone Carrizo-Wilcox 37,451
Trinity 66
Woodbine _ 33
Subtotal: 37,550
McLennan Brazos River Alluvium 15,600
Trinity 1,718
Woodbine __100
Subtotal: 17,418

Page 2 of 3
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Table 3-15 (concluded)

Availability
County Aquifer (acftl/yr)
Milam Carrizo-Wilcox 46,458
Trinity 321
Subtotal: 46,779
Nolan Dockum 3,280
Edwards-Trinity (Plateau) _ 600
Subtotal: 3,880
Palo Pinto Trinity 286
Subtotal: 286
Robertson Brazos River Alluvium 6,300
Carrizo-Wilcox 46,458
Queen City 440
Sparta 616
Subtotal: 53,814
Shackelford 0
Subtotal: 0
Somervell Trinity 1,233
Subtotal: 1,233
Stephens Other Aquifer 705
Subtotal: 705
Stonewall Seymour 2,265
Subtotal: 2,265
Taylor Edwards-Trinity (Plateau) 200
Trinity 679
Subtotal: 879
Throckmorton Other Aquifer 364
Subtotal: 364
Washington Brazos River Alluvium 3,100
Gulf Coast 13,036
Subtotal: 16,136
Williamson Edwards-BFZ(Austin) 3,685
Trinity 1,750
Other Aquifer 665
Subtotal: 5,935
Young Other Aquifer 1,181
Subtotal: 1,181
Total: 557,878

Page 3 of 3
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Eastern Area
Western Area {T0%)
{14%)

Central Area
(16%)

Figure 3-12. Distribution of Groundwater by Area — 554,963 acft/yr

67 percent of the supply isin Knox and Haskell Counties (Figure 3-13). The Dockum Aquifer
exists only on the western fringe and has less than 5 percent of the groundwater supply in the
area. Undifferentiated aquifers underlie some of the area, including all of Shackelford, Stephens,
Throckmorton, and Young Counties. At best, the undifferentiated aquifers can provide only
meager suppliesfor livestock and domestic uses.

Edwards-Trinity
Dockum Flateau Seymour
Blaine  (5%) (1%) (92%)
[2%)

Figure 3-13. Groundwater Availability in the Western Area — 75,510 acft/yr
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3.5.2 Central Area

In the central area, major or minor aquifers exist in the southeastern two-thirds of the
area, as shown in Figures1-9 and 1-10. Together, the five agquifers (Edwards-Balcones Fault
Zone-Austin, Ellenburger-San Saba, Marble Falls, Trinity, and Woodbine) can provide up to
89,729 acft/yr. Of the five aquifers, the Trinity Aquifer is most extensive and has about
86 percent of the supplies (Figure 3-14). Although the Trinity Aquifer as a whole can provide
77,563 acft/yr, local areas have been severely over-drafted and cannot yield substantial supplies
in the current planning period. None of the other aquifers can provide more than 5 percent of the

groundwater supply in the area.

Ellenburger- Marble Falls

San Saba 15%)
Edwards BFZ T;'E";i’
{Austin)
(6%) H\‘xq_.__ /

Waoodbine
(3%)

Figure 3-14. Groundwater Availability in the Central Area — 89,729 acft/yr

3.5.3 Eastern Area

In the eastern area, mgjor or minor aquifers exist throughout the area except in the
western fringe, as shown in Figures1-9 and 1-10. Together, the five aquifers (Brazos River
Alluvium, Carrizo-Wilcox, Gulf Coast, Queen City, and Sparta) can provide up to
389,724 acft/yr. Of the five aquifers, the Carrizo-Wilcox Aquifer is most extensive and has
about 72 percent of the supplies (Figure 3-15). The Brazos River Alluvium has about 17 percent
of the supplies.
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Brazos River

Alluvium
Sparta (s Camizo-Wilcox
(3%) \ (72%)
Queen City /
(1%}
Gulf Coast
(7%

Figure 3-15. Groundwater Availability in the Eastern Area — 389,724 acft/yr

3.5.3.1 Carrizo-Wilcox Groundwater Model

The Carrizo-Wilcox Aquifer is of maor significance to Brazos G regional water planning
due to large, undeveloped water availability and its potential importance in meeting the Eastern
Areawater demands. Therefore, a groundwater computer model specific to the Brazos G portion
of the Carrizo-Wilcox Aquifer was developed to verify the groundwater availability projections
provided in Table 3-15. A description of the groundwater model and the simulation results are
provided in a separate report.

Simulations were performed for historical and future demand projections and
development adternatives contained in the Brazos G Water Plan. Simulations included
withdrawals from the Carrizo-Wilcox Aquifer of about 100,000 acft/yr through 1998 and up to
about 280,000 acft/yr through 2050. Based on historical withdrawals and future demand
projections, the largest artesian pressure declines are going to occur in the Bryan-College Station
area with a maximum artesian pressure decline of more than 400 feet over the period 1950
through 2050. To date, about 200 feet of decline has aready occurred in this area. Declines of
over 300 feet are anticipated in Milam and Lee Counties over the 1950 to 2050 period. Other
areas in the Brazos G region are anticipated to experience lower declines primarily due to less
demand. Within the Brazos G region, these declines are anticipated to be primarily in the

Simsboro zone of the Carrizo-Wilcox Aquifer. Declines in other zones of the Carrizo-Wilcox
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Aquifer (Carrizo, Calvert Bluff and Hooper) are anticipated to be much smaller due to less
projected pumpage.

Model simulations indicate all Carrizo-Wilcox groundwater demands included in the
Brazos G Water Plan can be met with significant reserves remaining well past the 50-year
planning horizon. The Brazos G Carrizo-Wilcox groundwater availability projections are
generally based on the 1997 State Water Plan (Plan) prepared by the TWDB. The model results
indicate significantly more water is available than the 1997 estimates. As with any larger scale
groundwater development, additional evaluations and planning are recommended such that

appropriate technical, economic and environmental issues can be more fully considered.

3.5.4 Data and Information Needs

To make maor improvements in the accuracy and reliability of existing groundwater
availability estimates, the following data, analyses, and tools are suggested.

« Water levels measurements

» Freguency (dailly or monthly): At a relatively few and key locations, water level
data for long periods of time provide documentation on trends and a means of
determining if the trends can or should be modified.

» Coverage: Infrequent (annual) water level measurements made at many locations
over a relatively short period of time provides a key data element in constructing
water level maps that can show the regional flow patterns and extent of influence
from pumping centers.

* Recharge

e Qutcrop areas. Estimates, actually assumptions at this time, can be greatly
improved by establishing a data collection network of precipitation gages and shallow
water level monitoring wellsin the outcrop areas.

» Streams: Estimates can be made by conducting streamflow gain-loss studies and
the establishment of monitoring networks to measure stage and discharge of stream
and water levelsin nearby shallow wells.

* Crossformational flow: These estimates would be made with existing
hydrogeologic information, development of models and a rather dense network of
water level monitoring wells.

» Discharge

* Wadls: The existing estimates of pumpage are believed to be rather inaccurate. In
the calculation of availability, withdrawals are very strong control in aguifer
conditions and directly influence the results.

» Streams and wetlands areas. Estimates can be improved with rather dense
networks of water level monitoring wells and flow-net analyses.
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* Modeling: The best way in developing a water budget for an aquifer and the
calculation of groundwater availability is the development of a groundwater flow
model. Once the model has been tested, it is very useful in testing various
groundwater development scenarios.

» Water Quality: Networks of wells and periodic sampling are needed in areas where
the water is vulnerable to contamination. This is most important in outcrop areas
where there is considerable activity and development.

3.6 Drought Trigger Levels

As required by SB1, each regional water plan must address drought management and for
each water supply source within the region. This includes both groundwater and surface water
sources. Where possible, existing drought management plans have been reviewed to develop
consistent trigger conditions and management actions for each source.

For surface water sources (i.e., reservoirs), a single drought trigger was identified based
on reservoir content or water surface elevation. Thetrigger levels for water supply reservoirs are
listed in Table 3-16. For each trigger listed in Table 3-16, there is a management action
associated with it that would be enacted when the trigger level is reached.

For groundwater sources, the monitoring of water levels on a regular basis provides
critical data necessary to manage the water supply for municipal, industrial or irrigation
demands. Historica water levels combined with water demand or pumping data allow
management to establish different trigger levels for the various stages of drought. Monthly water
use data would allow management to establish trigger water levels during the year and
appropriate actions to take once trigger water levels are exceeded. Each user would determine
the management of the water supply based on the level of drought. Specific monitoring wells for
municipal supplies were not identified due to the variability of well condition, access, economics
and location to pumping wells.

Table 3-17 summarizes the genera recommendations of the Brazos G Regional Water
Planning Group regarding the identification and initiation of drought responses to water supply
sources in the Brazos G Region. As the regional planning group is a planning body only, with no
implementation authority, it is emphasized that these drought responses are only
recommendations. Local public and private water suppliers and water districts have been
required to adopt a Drought Contingency Plan by TNRCC that contains drought triggers and
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Contingency Plan required

Table-3.16.
Drought Trigger Conditions by Surface Water Source
Reservoir Trigger for Initial Drought Response® Action
Lake Abilene Water surface elevation is below 1994-ft. Approximately 5 % of Abilene’s municipal water
supply is from Lake Abilene under normal
conditions. In drought conditions, water from
Lake Fort Phantom Hill and/or Hubbard Creek
Reservoir will compensate for reduced supply
from Lake Abilene.
Alcoa Lake Steam-Electric Cooling Reservoir - No Drought | No Drought Contingency Plan required .

Lake Alan Henry

Content is at or below 50% of capacity and
estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Implement Drought Contingency Plan. Notify all
water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.

Aquilla Reservoir

Content is at or below 50% of capacity and
estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Implement Drought Contingency Plan. Notify all
water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.

Lake Belton Content is at or below 50% of capacity and Implement Drought Contingency Plan. Notify all
estimates of current annual demands coupled water contract holders of reservoir level. Contact
with inflows and evaporation representative of and request appropriate actions of the TNRCC,
the drought of record, indicate that water in USGS, Corps of Engineers, and water contract
storage could be reduced to 40% or less of holders.
capacity in the next 12 months.

Lake Cisco Content is equal to or less than 40% of Inform public by mail and through the news
capacity. media that a trigger condition has been reached

and that water users should look for ways to
reduce water consumption voluntarily. Advise
public of the trigger condition weekly. Request
water users to insulate pipes rather than allowing
water to flow to keep pipe from freezing.

Lake Daniel Water surface elevation is at 1266 or below feet | Develop a drought Information Center and
msl. designate an Information Person. Advise the

public of the drought condition and publicize the
availability of information from the Information
Center. Encourage voluntary reduction of water
use. Contact commercial users and explain the
necessity for initiation of strict conservation
methods. Make adjustments to the program to
meet changing conditions.

Lake Fort Water surface elevation below 1624.9-ft (11-ft Implement Drought Contingency Plan - Water

Phantom Hill below spillway) Alert — Landscape irrigation and swimming pool

filling is restricted to 7-day schedule. Vehicle
washing only by bucket or commercial car wash.
Ornamental fountains, hard surface washing,
and other “waste of water” activities are
restricted.

Lake Georgetown

Content is at or below 50% of capacity and
estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Implement Drought Contingency Plan. Notify all
water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.
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Table-3.16 (continued)

Reservoir

Trigger for Initial Drought Response®

Action

Gibbons Creek
Reservoir

Steam-Electric reservoir - No Drought
Contingency Plan required

No action required.

Lake Graham/

Eddleman

Water surface elevation at or below 1064 feet
msl.

Customers shall be requested to voluntarily
conserve water and adhere to the prescribed
restrictions on certain water uses.

Lake Granbury

Total storage in all system reservoirs is at or
below 75% of capacity and estimates of current
annual demands coupled with inflows and
evaporation representative of the drought of
record, water in storage could be reduced to
60% or less capacity in the next 12 months.

All currently defined system reservoirs will be
reviewed for possible redefinition as local-use
reservoirs. Should any reservoir be so
redefined, new active water supply capacities will
be evaluated. Modifying or otherwise altering
maintenance and repair schedules if these are
used to declare a reservoir local-use only. If the
redefined active water supply capacity still falls
within the range of drought declaration, a specific
drought contingency plan will be developed for
managing all system reservoirs to deal with the
problems anticipated as a result of the declared
drought condition. A drought contingency plan
will consider the desirability of actions such as
those listed for a local-use reservoir.

Lake Granger

Content is at or below 50% of capacity and
estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Implement Drought Contingency Plan. Notify all
water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.

Hubbard Creek

Content is below 60% capacity

Implement Drought Contingency Plan.

Reservoir Communicate drought conditions to the public
and promote voluntary conservation. Inform
users of minimum probable time interval before
next drought stage.

Lake Leon Content at or below 50% of storage capacity. Inform all wholesale customers to initiate

voluntary water restrictions and invoke stage 1 of
their drought contingency plans. Reduce or
discontinue flushing of water mains.

Lake Limestone

Content is at or below 50% of capacity and
estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Implement Drought Contingency Plan. Notify all
water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.

Miller's Creek
Reservoir

Storage is at or below 9,000 acft.

Implement Drought Contingency Plan. Achieve
a voluntary 10% reduction in water use. Contact
wholesale water customers to initiate voluntary
measures and to discuss supply and demand
conditions. Provide weekly report to news
media.

Lake Palo Pinto

Water surface elevation is equal to or less than
858 feet msl.

Voluntary water conservation. Inform public by
media and mail. Set up Information Center.

Pat Cleburne
Reservoir

Content is equal to or less than 75% of
conservation storage capacity (Lake Level
729.2 feet)

Activate the Drought Information Center and
designate an Information Supervisor. Advise the
public of the drought condition and publicize the
availability of information from the drought
Information Center. Encourage voluntary
reduction of water use. Contact Commercial
users and explain the necessity for initiation of
strict conservation methods.
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Evaluation of Current Water Supplies in the Region

Table-3.16 (continued)

Reservoir

Trigger for Initial Drought Response®

Action

Possum Kingdom
Reservoir

Total storage in all system reservoirs is at or
below 75% of capacity and estimates of current
annual demands coupled with inflows and
evaporation representative of the drought of
record, water in storage could be reduced to
60% or less capacity in the next 12 months.

All currently defined system reservoirs will be
reviewed for possible redefinition as local-use
reservoirs. Should any reservoir be so
redefined, new active water supply capacities will
be evaluated. Modifying or otherwise altering
maintenance and repair schedules if these are
used to declare a reservoir local-use only. If the
redefined active water supply capacity still falls
within the range of drought declaration, a specific
drought contingency plan will be developed for
managing all system reservoirs to deal with the
problems anticipated as a result of the declared
drought condition. A drought contingency plan
will consider the desirability of actions such as
those listed for a local-use reservoir.

Lake Proctor

Content is at or below 50% of capacity and
estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Implement Drought Contingency Plan. Notify all
water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.

Lake Somerville

Total storage in all system reservoirs is at or
below 75% of capacity and estimates of current
annual demands coupled with inflows and
evaporation representative of the drought of
record, water in storage could be reduced to
60% or less capacity in the next 12 months.

All currently defined system reservoirs will be
reviewed for possible redefinition as local-use
reservoirs. Should any reservoir be so
redefined, new active water supply capacities will
be evaluated. Modifying or otherwise altering
maintenance and repair schedules if these are
used to declare a reservoir local-use only. If the
redefined active water supply capacity still falls
within the range of drought declaration, a specific
drought contingency plan will be developed for
managing all system reservoirs to deal with the
problems anticipated as a result of the declared
drought condition. A drought contingency plan
will consider the desirability of actions such as
those listed for a local-use reservoir.

Squaw Creek
Reservoir

Steam-Electric Cooling Reservoir - No Drought
Contingency Plan required

No Drought Contingency Plan required

Lake Stamford

Content is equal to 12,276 acft, water elevation
is 12 feet below spillway

All customers are asked to curtail use of water
for nonessential purposes on a voluntary basis.

Lake Stillhouse
Hollow

Content is at or below 50% of capacity and
estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Implement Drought Contingency Plan. Notify all
water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.

Lake Sweetwater

Content equals 20,379 acft, or water elevation
is 10 feet below spillway.

All customers are asked to curtail use of water
for nonessential purposes on a voluntary basis.

Tradinghouse
Creek Reservoir

Steam-Electric Cooling Reservoir - No Drought
Contingency Plan required

No Drought Contingency Plan required

estimates of current annual demands coupled
with inflows and evaporation representative of
the drought of record, indicate that water in
storage could be reduced to 40% or less of
capacity in the next 12 months.

Twin Oak Steam-Electric Cooling Reservoir - No Drought | No Drought Contingency Plan required
Reservoir Contingency Plan required
Lake Waco Content is at or below 50% of capacity and Implement Drought Contingency Plan. Notify all

water contract holders of reservoir level. Contact
and request appropriate actions of the TNRCC,
USGS, Corps of Engineers, and water contract
holders.
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Evaluation of Current Water Supplies in the Region

Table-3.16 (continued)

Reservoir Trigger for Initial Drought Response® Action
Lake Whitney Total storage in all system reservoirs is at or All currently defined system reservoirs will be
below 75% of capacity and estimates of current | reviewed for possible redefinition as local-use
annual demands coupled with inflows and reservoirs. Should any reservoir be so
evaporation representative of the drought of redefined, new active water supply capacities will
record, water in storage could be reduced to be evaluated. Modifying or otherwise altering
60% or less capacity in the next 12 months. maintenance and repair schedules if these are

used to declare a reservoir local-use only. If the
redefined active water supply capacity still falls
within the range of drought declaration, a specific
drought contingency plan will be developed for
managing all system reservoirs to deal with the
problems anticipated as a result of the declared
drought condition. A drought contingency plan
will consider the desirability of actions such as
those listed for a local-use reservoir.

For some sources, only initial drought response trigger condition is listed (i.e., Stage 1 conditions). In some cases,
entities have other trigger levels for more severe drought conditions.

responses unique to their entity. Furthermore, those entities have the authority and responsibility
to manage their particular water supply within bounds created by applicable law. Accordingly,
the RWPG encourages each entity to review their respective plans with due consideration of the
recommendations summarized in Table 3-17.

Asnoted in Table 3-17, the Trinity (counties other than Callahan and Eastland Counties),
Dockum, Blaine, Woodbine, Marble Falls, Ellenburger-San Saba, Hickory, Brazos River
Alluvium, Carrizo-Wilcox, Queen City, Sparta, and Gulf Coast Aquifers have little or no
response to transient hydrologic drought conditions because of the very large quantity of water in
storage and/or relatively long distance from recharge areas. However, al the aquifers, both
locally and regionally, are subject to unacceptable long-term depletion or lowering of water
levels. If this occurs, thereislikely to be sufficient time to devel op alternative sources of supply.

As with any source of water supply, limited capacity of production, treatment and
distribution facilities may necessitate expedited expansions or implementation of water

conservation measures during dry periods when water demands are unusually great.
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Table 3-17.

Identification and Initiation of Drought Responses for Groundwater Sources

Source of Water Supply

Factors to be Considered in
Initiating Drought Response(s)

Potential Drought Response

Seymour Aquifer

Water level in TWDB Monitoring
Well 21-35-702 (Haskell County)

Trigger water level is 30 feet
below measuring point

Limit of water production,
treatment and distribution facility

Evaluate local groundwater levels

Implementation of current
Drought Contingency Plans

Increase reliance on alternative
supplies

Reduce irrigation acreage

Edwards-Trinity (Plateau) Aquifer

Water level in TWDB Monitoring
Well 29-47-701 (Nolan County)

Trigger water level is 35 feet
below measuring point

Limit of water production,
treatment and distribution facility

Evaluate local groundwater levels

Implementation of current
Drought Contingency Plans

Increase reliance on alternative
supplies

Trinity Aquifer (Callahan and
Eastland Counties)

Water level in TWDB Monitoring
Well 31-43-702 (Eastland County)

Trigger water level is 25 feet
below measuring point

Limit of water production,
treatment and distribution facility

Evaluate local groundwater levels

Implementation of current
Drought Contingency Plans

Increase reliance on alternative
supplies

Reduce irrigation acreage

Edwards (BFZ) Aquifer

Water level in TWDB Monitoring
Well 58-35-204 (Williamson
County)

Trigger water level is 150 feet
below measuring point

Limit of water production,
treatment and distribution facility

Evaluate local groundwater levels

Implementation of current
Drought Contingency Plans

Increase reliance on alternative
supplies

» Trinity Aquifer (Counties other
than Callahan and Eastland
Counties)

» Dockum Aquifer

» Blaine Aquifer

* Woodbine Aquifer

» Marble Falls Aquifer

» Ellenburger-San Saba Aquifer
* Hickory Aquifer

» Brazos River Alluvium
» Carrizo-Wilcox Aquifer
* Queen City Aquifer

e Sparta Aquifer

* Gulf Coast Aquifer

In most all areas, water supplies
from these aquifers are not
constrained by drought conditions

Unacceptable drawdown in
specific well fields

Acceptable long-term drawdown
of regional water levels

Limit of water production,
treatment and distribution facility

Evaluate local groundwater levels

Implementation of current
Drought Contingency Plans

Increase reliance on alternative
supplies

Reduce irrigation acreage
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Section 4
Comparison of Water Demands with
Water Supplies to Determine Needs

4.1 Introduction

In this section, the demand projections from Section 2 and the supply projections from
Section 3, are brought together to estimate projected water needs in the region for the next
50 years.

As a recap, Section 2 presented demand projections for six types of use: municipal,
manufacturing, steam-electric, mining, irrigation, and livestock. The projections are for dry year
demands. Additionally, municipal water demand projections were shown for each city with a
population of more than 500 and for the County-Other category in each county. Section 3

presented surface water and groundwater availability.

4.1.1 Methods to Estimate Water Supplies

Surface water and groundwater availability were determined among the six user groups

using the methods explained below.

4.1.1.1 Surface Water Supplies

Surface water in the region available to meet projected demands consists of firm yield of
reservoirs, dependable supply of run-of-river water rights through drought of record conditions,
and local on-farm sources. Contracts and/or rights to reservoirs, and run-of-river rights were
alocated as supplies to their stated type of use: municipal, industrial (manufacturing, steam-
electric, and mining), and irrigation. Additionally, municipal supply was further allocated
among cities and other municipal water supply entities. This was done by obtaining water seller
information (i.e., which contract/right holders — a wholesaler — are reselling water to other water
supply entities) and water purchase contract limits between buyers and sellers. This information
was obtained from TWDB files and follow-up queries to water supply entities. For contracts
expiring prior to 2050, the water supplies shown in Tables 4-1 through 4-74 reflect the cessation
of supplies under that contract. If contract expiration date information was unavailable, it was
assumed that the contract would remain in place through 2050. Please see Appendix G.5 for a

summary of available surface water contract information, expiration dates, and renewal clause

Brazos G Regional Water Plan

January 2001 4-1 m



Demand and Supply Comparisons

information. Water associated with a wholesaler that is not resold, remains as an available
supply to the wholesaler in the supply tables. In the case where a wholesaler’s supply is
deficient to meet its own demands and contract requirements, it wasassumed that contracts were
met in full, and any shortage is shown in the wholesaler’ s projections.

As an illustration, Eastland County Water Supply District has a contract to supply 1,791
acft/yr to the City of Eastland from Lake Leon. This contract expiresin 2032 and does not have a
renewal clause; therefore, City of Eastland is shown with no supply in Table 4-16 after year
2032. The City of Eastland also sells water under contract to the City of Carbon and Westbound
Water Supply Corporation. Neither contract has arenewal clause. The contract with the City of
Carbon is for 73 acft/yr and expires in 2009; this water is shown reverting back to a supply for
Eastland in Table 4-16, starting in 2010. The contract with Westbound Water Supply
Corporation is for 47 acft/yr and expiresin 2022. Again, this 47 acft reverts back to a supply to
Eastland after 2022 until 2032, as shown in Table 4-16.

In most cases, surface water supply from stock ponds and streams was shown to be
available to meet livestock needs when groundwater supplies were insufficient to meet those

demands.

4.1.1.2 Groundwater Allocation

Total groundwater availability in the region was determined based on the specific
methods identified for each aquifer as discussed in Appendix B. For many aquifers the
availability is based on the long-term effective recharge. For other aguifers, various methods
consistent with those used in the 1997 Water Plan were used. Thistotal groundwater availability
was shown for each county, by aguifer, in Table 3-14. For each county, total available
groundwater was allocated among the six user groups—municipal, manufacturing, steam-
electric, mining, irrigation, and livestock—in the following manner:

» Using TWDB records, user groups relying on groundwater supply were determined.

» Allocation percentages for each user group using groundwater were made based on
their 1997 groundwater use.

» Allocation percentages were used to distribute sustainable groundwater pumpage
estimates in each county to each user group in each county.

Groundwater distributed to municipal use was further redistributed to cities and County-

Other. For each county, this was done in the following manner:
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» Using TWDB records, cities and County-Other relying on groundwater supply were
determined.

» Allocation percentages for each city and County-Other using groundwater were made
based on 1997 groundwater use.

» Allocation percentages were used to distribute sustainable groundwater pumpage
estimates to each municipality and County-Other category.

Additional minor adjustments were made to several of the cities and/or categories based
upon more current information and the consultant team’s local understanding of the areas
involved.

Unless otherwise noted, Tables 4-1 to 4-74, reflect the above methodology.

4.1.1.3 Infrastructure Constraints

Surface water and groundwater distributed to cities and County Other in each county
were also examined for infrastructure constraints. A surface water constraint and a groundwater
constraint were developed for each entity.

Both groundwater and surface water infrastructure constraints were developed using
information from the annual Compliance Evaluation Program conducted by TNRCC. The
groundwater constraint was based upon the well pumping capacity given in the sanitary survey.
This capacity was converted to acft per year. Dividing by a peaking factor of 2.0 represented the
pumping capacity of the wellsin terms of an average annual supply. This was then compared to
the groundwater supply that had been alocated to the city. The lesser of the two supplies (i.e,,
groundwater supply or annual pumping capacity) was reported as the water supply for the entity.
In the cases where the supply was restricted by well pumping capacity, the entity was footnoted
as "infrastructure limited".

The surface water constraint was based upon three factors, raw water intake capacity,
booster or pump station capacity, and pipeline capacity. The lowest capacity of the three was the
controlling capacity. Asin the groundwater constraint devel opment, the controlling capacity was
converted to acft per year. Dividing by a peaking factor of 2.0 represented the capacity of the
surface water infrastructure in terms of an average annual supply. Thiswas then compared to the
surface water supply of the entity. The lesser of the two supplies (i.e., surface water supply or
infrastructure capacity) was reported as the water supply for the entity.

For example: In Robertson County, the City of Hearne was initialy allocated
2,416 acft/yr of groundwater. However, the city has a well capacity of 1,476 acft/yr, which is
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less than Hearne's actual availability. Consequently the City of Hearne was reported having a
1,476-acft/yr water supply (Table 4-56).

For both surface water and groundwater, the municipal supply totals in the county
summary pages may be larger than the sum of municipa supplies on the city summary pages.
Thisis because the county summary pages report total available supply, regardliess of constraints,

whereas the city summary pages reflect constraints.

Brazos G Regional Water Plan 4.4 m

January 2001



Demand and Supply Comparisons

Bell County
4.2 County Summaries — Comparison of Demand to Supply

421 Comparison of Demand to Supply — Bell County

» Water demand and potential supply summary for all six use categories (Table 4-1).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-2).

Demands

» Water demand projections for 22 rural municipal water systems in Bell County were
calculated to support County-Other municipal projections.

» Demands for Salado reflect the Census Designated Place (CDP) area; however,
projected demands of the broader Salado WSC service area are contained in the
County-Other category.

» From the year 2000 to 2050, municipal demand increases from 47,389 acft to

81,663 acft.

Steam-electric demand of 11,200 acft is projected by the year 2010.

» For 2000 to 2050 period, projected manufacturing demand increases from 4,040 acft

to 8,700 acft; projected manufacturing demand is about 8 percent of current
countywide M&I use.

» lrrigation and livestock demand is smal compared to county total demands,
comprising only about 4 percent of all demands.

Y

Supplies

» Surface water supply is obtained from water contracts with the Brazos River
Authority for supply from Lakes Belton and Stillhouse Hollow, and from run-of-river
rights on the Lampasas and Leon Rivers.

» Groundwater supplies are from the Trinity and Edwards (BFZ) aquifers. Use is
limited, mostly concentrated in small town and livestock uses, and comprising only
two percent of total countywide water supplies.

Comparison of Demand to Supply

» Current supplies are in excess of year 2050 M& | demands.

» Manufacturing and steam-electric shows a projected shortage that can be satisfied by
reclassifying existing surface water supplies to manufacturing use.

> Projected demands (Bell & Coryell Counties) at Fort Hood reflect expected on-base
population during periods of full staffing and mobilization of reserve units. Projected
demands for these conditions exceed water supply available from Fort Hood's water
rights.

City of Holland shows a projected shortage after 2010.
» Morgans Point Resort shows an existing shortage.

Y
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Bell County

» Salado WSC, serving both the City and a larger service area, is projected to be water
short beginning about 2020.

» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints

» City of Temple surface water supply islimited by raw water conveyance capacity.

» Salado WSC surface water supply, which serves the City of Salado and County-Other
is limited due to no infrastructure. Additionally, a portion of their surface water
supply contract with BRA from Stillhouse Hollow Reservoir expiresin 2021.

» Kempner WSC (serves County-Other) surface water supply from a contract with
Central Texas WSC islimited dueto facility capacity.
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Bell County
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Bell County
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Bell County
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Bell County
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Bosque County

4.2.2 Comparison of Demand to Supply — Bosque County

» Water demand and potential supply summary for all six use categories (Table 4-3).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-4).

Demands

» Water demand projections for 18 rural municipal water systems in Bosgue County
were calculated to support County-Other municipal projections.

For 2000 to 2050 period, municipal demand increases from 3,176 acft to 3,617 acft.
Steam-€l ectric demand of 5,600 acft is projected by 2010.

» For 2000 to 2050 period, projected manufacturing demand increases from 857 acft to
1,336 acft; manufacturing demand is about 20 percent of countywide M&| use.

» lrrigation and livestock demand stays fairly constant at about 2,200 acft (34 percent
of total demand in 2000). W.ith increasing M&I demand, agricultural demands
decrease to 17 percent by 2050.

Y VY

Supplies
» Surface water supply is obtained from the North Bosque River and other local
SOurces.
» Groundwater sources are the Brazos River Alluvium and Trinity aquifers.

Comparison of Demand to Supply

» County summary shows immediate M& | shortages due to limited groundwater supply
during dry conditions.

» The City of Clifton has sufficient water due to groundwater and recent development
of surface water supplies.

» Dueto limited groundwater supply, the City of Meridian has a current water shortage.

by 2010.

» Dueto limited groundwater availability, County-Other shows a current and long-term
shortage.

» Due to limited groundwater availability, Manufacturing shows a current and long-
term shortage.

> Projected steam-electric demand of 5,600 acft cannot be met with current supplies.
» There are sufficient agricultural water supplies through the 2050.

Water Supply Constraints

» City of Clifton surface water supply is limited by infrastructure capacity.
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Bosque County
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Bosque County
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Bosque County
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Brazos County

4.2.3 Comparison of Demand to Supply — Brazos County

» Water demand and potential supply summary for all six use categories (Table 4-5).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-6).

Demands

» Water demand projections for five rural municipal water systems in Brazos County
were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, municipal demand increases from 35,104 acft to
58,765 acft.

» Projected steam-electric demand of 5,000 acft stays constant; manufacturing demand
increases dlightly over the planning period.

> lrrigation and livestock demand decreases over the planning period from 10,946 acft
to 8,887 acft. Irrigation demand decreases from 18 percent of county total demand to
10 percent due to the increasing share of M& | uses.

Supplies

» Surface water is obtained from the Brazos River Authority and local sources.

» Abundant groundwater supplies in Brazos County include the Carrizo-Wilcox, Brazos
River Alluvium, Gulf Coast, Sparta, and Queen City aquifers.

Comparison of Demand to Supply

» Thereare sufficient M&1 water supplies through the year 2050.
» There are sufficient agricultural water supplies through the year 2050.

Water Supply Constraints

» City of Bryan groundwater supply islimited by well capacity.
> City of College Station / Texas A&M groundwater supply is limited by well capacity.

> Texas A&M surface water supply from a BRA contract from Lake Limestone is
limited due to no infrastructure.

» Welborn WSC (serves County-Other) surface water supply from a BRA contract
from Lake Limestone is limited due to no infrastructure.
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Brazos County
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Brazos County
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Burleson County

4.2.4  Comparison of Demand to Supply — Burleson County

» Water demand and potential supply summary for all six use categories (Table 4-7).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-8).

Demands

» Water demand projections for 14 rural municipal water systems in Burleson County
were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, municipal demand increases from 2,196 acft to 2,518 acft.

> Projected irrigation and livestock demand decreases over the planning period from
7,930 acft/yr to 6,662 acft/yr.  Over time, irrigation demand decreases from
64 percent of county total demand to 57 percent.

Supplies

> Surface water isfrom local sources.

» Abundant groundwater supplies in Burleson County include the Carrizo-Wilcox,
Brazos River Alluvium, Sparta and Queen City aquifers.

» Groundwater use from the Alluvium and Carrizo are the mgority of county water
supplies. Groundwater supplies above current use are available in Burleson County
and have been prorated among users to meet projected demands. In most cases, users
will need to construct facilities to utilize available groundwater to meet increased
demands.

Comparison of Demand to Supply

» There are sufficient M& | water supplies through 2050.
» There are sufficient agricultural water supplies through the 2050.

Water Supply Constraints

» City of Caldwell groundwater supply islimited by well capacity.
» City of Somerville groundwater supply islimited by well capacity.
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Burleson County
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Burleson County
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Burleson County
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Callahan County

425 Comparison of Demand to Supply — Callahan County

» Water demand and potential supply summary for all six use categories (Table 4-9).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-10).

Demands

» Water demand projections for four rural municipal water systems in Callahan County
were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, projected municipal demand decreases from 1,700 acft/yr to
1,308 acft/yr.

» lrrigation and livestock projected demand decreases over the planning period from
1,535 acft/yr to 1,484 acft/yr.

Supplies

» Surface water supply isfrom local sources.
» Groundwater supply is obtained from the Trinity Aquifer.

Comparison of Demand to Supply

» There are sufficient M& | water supplies through 2050.
» The City of Baird is showing current and long-term shortages.
» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints

» Westbound WSC (serves County-Other) surface water supply is limited due to
expiring contract with the City of Eastland in 2022.
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Callahan County
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Comanche County

4.2.6 Comparison of Demand to Supply — Comanche County

» Water demand and potential supply summary for all six use categories (Table 4-11).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-12).

Demands

» Water demand projections for three rural municipal water systems in Comanche
County were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, projected municipal demand decreases from 1,902 acft/yr to
1,755 acft/yr.

» lrrigation and livestock projected demand decreases over the planning period from
53,283 acft/yr to 50,750 acft/yr.

> Irrigation demand comprises about 90 percent of total water demand in the county.

Supplies

» Surface water supplies are obtained from Lake Proctor and other local sources.
» Groundwater supply is obtained from the Trinity Aquifer.

Comparison of Demand to Supply

» There are sufficient M& I water supplies through 2050.
> A current and longer-term water shortage was identified for irrigation use.

Water Supply Constraints

> None.
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Comanche County
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Coryell County

4.2.7 Comparison of Demand to Supply — Coryell County

» Water demand and potential supply summary for all six use categories (Table 4-13).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-14).

Demands

» Water demand projections for 13 rural municipal water systems in Coryell County
were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, projected municipal demand increases from 14,505 acft/yr
to 26,265 acft/yr.

» lrrigation and livestock projected demand decreases slightly over the planning period
from 1,749 acft/yr to 1,587 acft/yr.

Supplies

» Surface water supplies are obtained from Lakes Belton and Stillhouse Hollow and
other local supplies.

» Groundwater supply is obtained from the Trinity Aquifer.

Comparison of Demand to Supply

» A longer-term water shortage was identified for M& I uses after 2020.

City of Copperas Coveis projected to have a shortage after 2020.

City of Gatesvilleis projected to have a shortage after 2010.

Fort Hood (Coryell County portion) is experiencing current and long-term shortages.
There are sufficient agricultural water supplies through 2050.

Y V V V

Water Supply Constraints

» Projected demands (Bell & Coryell Counties) at Fort Hood reflect expected on-base
population during periods of full staffing and mobilization of reserve units. Projected
demands for these conditions exceed water supply available from Fort Hood' s water
rights.

» City of Gatesville surface water supply is limited due to expiring BRA contract from
Lake Belton in 2021.

» Kempner WSC (serves County-Other) surface water supply from a contract with
Central Texas WSC islimited due to facility capacity.
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Eastland County

4.2.8 Comparison of Demand to Supply — Eastland County

» Water demand and potential supply summary for all six use categories (Table 4-15).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-16).

Demands

» Water demand projections for five rural municipal water systems in Eastland County
were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, projected municipal demand decreases from 3,739 acft/yr to
2,805 acft/yr.

» lrrigation and livestock projected demand stays fairly constant over the planning
period at about 13,750 acft/yr, comprising about 92 percent of total water demand.

Supplies

» Surface water supplies are obtained from Lakes Leon and Cisco and other local
sources. Surface water supply amounts are declining due to sedimentation of
reservoirs and resulting loss of reservoir volume and firm yield.

» Groundwater supply is obtained from the Trinity Aquifer.

Comparison of Demand to Supply

» There are sufficient M& | water supplies through 2050.

» However within the county total, the City of Cisco has a current and long-term
shortage.

» Thereisacurrent and long-term irrigation shortage.

Water Supply Constraints

» City of Eastland surface water supply is limited due to expiring contract with
Eastland County WSD in 2032.

» City of Ranger surface water supply is limited due to expiring contract with Eastland
County WSD in 2032.

» Mining water supply is limited due to expiring contract with BRA from Possum
Kingdom Reservoir in 2016.
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4.2.9 Comparison of Demand to Supply — Erath County

» Water demand and potential supply summary for all six use categories (Table 4-17).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-18).

Demands

» Water demand projections for four rural municipal water systems in Erath County
were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, projected municipal demand increases from 5,312 acft/yr to
6,805 acft/yr.

» lrrigation and livestock projected demand stays fairly constant over the planning
period at about 16,500 acft/yr and comprises about 43 percent of total water demand.

Supplies

» Surface water supplies are obtained from Lake Proctor and other local sources.
» Groundwater supply is obtained from the Trinity Aquifer.

Comparison of Demand to Supply

» County summary shows immediate shortages in municipal supply.
» City of Stephenville shows a current and continuing water supply shortage.
» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints

> City of Stephenville surface water supply is limited due to no infrastructure from
Lake Proctor.
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4.2.10 Comparison of Demand to Supply — Falls County

» Water demand and potential supply summary for all six use categories (Table 4-19).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-20).

Demands

» Water demand projections for 13 rural municipal water systems in Falls County were
calculated to support County-Other municipal projections.

> For the year 2000 to 2050 period, municipal demand increases from 2,860 acft to
3,164 acft.

» lrrigation and livestock projected demand decreases over the planning period from
7,586 acft/yr to 6,647 acft/yr with irrigation demand decreasing from 59 percent of
county total demand to 53 percent.

Supplies

» Surface water supplies are obtained from local sources and the Brazos River
Authority.

» Abundant groundwater supplies include the Brazos River Alluvium, Carrizo-Wilcox,
and the Trinity aquifers.

Comparison of Demand to Supply

» There are sufficient M& I water supplies through 2050.
» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints

» City of Marlin surface water supply from Brushy Creek Reservoir islimited due to no
infrastructure.
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4.2.11 Comparison of Demand to Supply — Fisher County

» Water demand and potential supply summary for all six use categories (Table 4-21).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-22).

Demands

» Water demand projections for four rura municipal water systems in Fisher County
were calculated to support County-Other municipal projections.

» For 2000 to 2050 period, municipal demand decreases from 852 acft to 648 acft.

> Irrigation and livestock demand is projected to decrease dlightly over the planning
period from 3,242 acft/yr to 2,888 acft/yr; irrigation demand is about 54 percent of
county total demand.

Supplies

» Surface water supplies are obtained from local sources, the Colorado River MWD,
and the Cities of Sweetwater and Stamford.

» Groundwater supplies are obtained from the Seymour and Dockum aquifers.

Comparison of Demand to Supply

» There are sufficient M&1 water supplies through 2050.
» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints
> City of Roby surface water supply is limited due to expiring contract with City of
Sweetwater in 2023.

> Bitter Creek WSC (serves County-Other) surface water supply is limited due to
expiring contract with City of Sweetwater in 2013.
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4.2.12 Comparison of Demand to Supply — Grimes County

» Water demand and potential supply summary for al six use categories (Table 4-23).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-24).

Demands

» Water demand projections for 10 rural municipal water systems in Grimes County
were calculated to support County-Other municipal projections.

» For the year 2000 to 2050 period, municipa demand increases from 2,778 acft to
3,441 acft.

> Irrigation and livestock projected demand stays constant over the planning period at
2,058 acft/yr.

Supplies

» Surface water use for use in steam-electric cooling is provided from Gibbons Creek
Reservoir and Lake Limestone.

» Abundant groundwater supplies that currently meet other water uses in Grimes
County are available from the Gulf Coast, Carrizo-Wilcox, Sparta, Brazos River
Alluvium, and Queen City aquifers.

Comparison of Demand to Supply

» There are sufficient M& | water supplies through 2050.
» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints

» City of Anderson groundwater supply is limited by well capacity.
» City of Navasota groundwater supply islimited by well capacity.
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Table 4-23. Grimes County Population, Water Supply, and Water Demand Projections

Year
Population Projection 2000 2010 2020 2030 2040 2050
21,545 24,534 27,302 29,814 29,659 33,190
Year
Supply and Demand by Type of Use 2000 2010 2020 2030 2040 2050
(acft) (acft) (acft) (acft) (acft) (acft)
Municipal Demand 2,778] 2,923 3,067 3,237 3,128 3,441
g_ Municipal Existing Supply
S Groundwater 19,167| 19,167 19,167 19,167 19,167 19,167
g Surface water 0 0 0 0 0 0
= |Total Existing Municipal Supply 19,167 19,167 19,167 19,167 19,167 19,167
Municipal Balance 16,389 16,244 16,100 15,930 16,039 15,726
Manufacturing Demand 280 314 351 391 435 483
Manufacturing Existing Supply
Groundwater 1,340, 1,340 1,340 1,340 1,340 1,340
Surface water 0 0 0 0 0 0
Total Manufacturing Supply 1,340, 1,340 1,340 1,340 1,340 1,340
Manufacturing Balance 1,060 1,026 989 949 905 857
Steam-Electric Demand 10,000 16,721 16,721 16,721 16,721 16,721
‘® |Steam-Electric Existing Supply
| Groundwater 0 0 0 0 0 0
3 Surface water 10,000 16,721 16,721 16,721 16,721 16,721
£ [Total Steam-Electric Supply 10,000, 16,721 16,721 16,721 16,721 16,721
Steam-Electric Balance 0 0 0 0| 0 0
Mining Demand 273 255 236 219 213 212
Mining Existing Supply
Groundwater 276 276| 276 276 276 276
Surface water 0 0 0 0 0 0]
Total Mining Supply 276 276 276 276 276 276
Mining Balance 3 21 40 57| 63| 64]
Irrigation Demand 125 125 125 125 125 125
Irrigation Existing Supply
Groundwater 689 689 689 689 689 689
Surface water 1,471 1,471 1,471 1,471 1,471 1,471
g Total Irrigation Supply 2,160 2,160 2,160 2,160 2,160 2,160
S [lrrigation Balance 2,035 2,035 2,035 2,035 2,035 2,035
-2 [Livestock Demand 1,933 1,933 1,933 1,933 1,933 1,933
& |Livestock Existing Supply
Groundwater 3,606 3,606 3,606 3,606 3,606 3,606
Surface water 0 0 0 0 0 0
Total Livestock Supply 3,606 3,606 3,606 3,606 3,606 3,606
Livestock Balance 1,673 1,673 1,673 1,673 1,673 1,673
Municipal & Industrial Demand 13,331 20,213 20,375 20,568 20,497 20,857
Existing Municipal & Industrial Supply
Groundwater 20,783] 20,783 20,783] 20,783 20,783 20,783
Surface water 10,000 16,721 16,721 16,721 16,721 16,721
Total Municipal & Industrial Supply 30,783 37,504 37,504 37,504 37,504 37,504
Municipal & Industrial Balance 17,452 17,291 17,129 16,936 17,007 16,647
JAgriculture Demand 2,058 2,058 2,058 2,058 2,058 2,058
Existing Agricultural Supply
®| Groundwater 4,295 4,295 4,295 4,295 4,295 4,295
|9 Surface water 1,471 1,471 1,471 1,471 1,471 1,471
Total Agriculture Supply 5,766 5,766 5,766 5,766 5,766 5,766
JAgriculture Balance 3,708 3,708 3,708 3,708 3,708 3,708
Total Demand 15,389 22,271 22,433 22,626 22,555 22,915
Total Supply
Groundwater 25,078| 25,078| 25,078| 25,078 25,078 25,078
Surface water 11,471 18,192 18,192 18,192 18,192 18,192
Total Supply 36,549 43,270 43,270 43,270 43,270 43,270
Total Balance 21,160| 20,999 20,837 20,644 20,715 20,355]
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4.2.13 Comparison of Demand to Supply — Hamilton County

» Water demand and potential supply summary for all six use categories (Table 4-25).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-26).

Demands

» Water demand projections for 3 rural municipal water systems in Hamilton County
were calculated to support County-Other municipal projections.

» For the year 2000 to 2050 period, projected municipal demand decreases from
1,301 acft/yr to 819 acft/yr.

» lrrigation and livestock projected demand stays fairly constant over the planning
period at about 3,400 acft/yr and comprises about 48 percent of total water demand.

Supplies

» Surface water supplies are obtained from Lake Proctor and other local sources.
» Groundwater supply is obtained from the Trinity Aquifer.

Comparison of Demand to Supply

» There are sufficient M& | water supplies through 2050.
» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints

> None.
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4.2.14 Comparison of Demand to Supply — Haskell County

» Water demand and potential supply summary for all six use categories (Table 4-27).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-28).

Demands

» Water demand projections for eight rural municipal water systems in Haskell County
were calculated to support County-Other municipal projections.

» For the year 2000 to 2050 period, projected municipal demand increases dlightly from
996 acft/yr to 1,008 acft/yr.

» lrrigation and livestock projected demand decreases over the planning period from
22,445 acft/yr to 19,412 acft/yr.

» Steam-electric demand increases sharply from 700 acft/yr in 2000 to 3,000 acft/yr in
2020.

Supplies

» Surface water supplies are obtained from local sources and Lakes Millers Creek and
Stamford.

» Groundwater supply is obtained from the Seymour Aquifer.

Comparison of Demand to Supply

» There are sufficient M& | water supplies through 2050.

» However, within the total, the City of Haskell is shown to experience awater shortage
unless additional contract supplies can be obtained (see below).

» Additionally, a shortage is anticipated in the steam-electric sector.
» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints
» City of Haskell surface water supply is limited due to expiring contract with North

Central Texas MWD in 2010.

» City of Rule surface water supply is limited due to expiring contract with North
Central Texas MWD in 2019.
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4.2.15 Comparison of Demand to Supply — Hill County

» Water demand and potential supply summary for all six use categories (Table 4-29).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-30).

Demands

» Water demand projections for 28 rural municipal water systems in Hill County were
calculated to support County-Other municipal projections.

» For 2000 to 2050 period, projected municipal demand increases dlightly from
4,170 acft/yr to 4,228 acft/yr.

» lrrigation and livestock projected demand stays fairly constant over the planning
period at about 1,630 acft/yr.

Supplies

» Surface water supplies are obtained from the Lakes Aquilla and Whitney and local
supplies. Supply in Lake Aquillais declining due to sedimentation.

» Groundwater supplies are obtained from the Trinity and Woodbine aquifers.

Comparison of Demand to Supply

» There are sufficient M&1 water supplies through 2050.

» However, within the total, the manufacturing sector is showing a continuing, small
deficit. Sufficient water from municipal supply can likely be transferred as necessary
to meet these manufacturing needs.

» There are sufficient agricultural water supplies through 2050.

Water Supply Constraints

» City of Itasca groundwater supply islimited by well capacity.
» City of Whitney groundwater supply islimited by well capacity.

» City of Whitney sufrace water supply from a BRA contract from Lake Whitney is
limited due to no infrastructure.
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4.2.16 Comparison of Demand to Supply — Hood County

» Water demand and potential supply summary for all six use categories (Table 4-31).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-32).

Demands

» Water demand projections for 38 rural municipal water systemsin Hood County were
calculated to support County-Other municipal projections.

» For the year 2000 to 2050 period, projected municipal demand increases from
4,947 acft/yr to 10,981 acft/yr.

Projected steam-electric demand increases from 4,500 acft/yr to 6,700 acft/yr.

Irrigation and livestock projected demand decreases slightly over the planning period
from 7,319 acft/yr to 6,707 acft/yr.

YV VY

Supplies

» Surface water supplies are obtained from Lakes Granbury and Possum Kingdom and
other local sources.

» Groundwater supply is obtained from the Trinity.

Comparison of Demand to Supply

» There are sufficient M&1 water supplies through 2050.
» However, the City of Granbury is showing shortages due to constraints (see below).
» There are sufficient agricultural water supplies through the year 2050.

Water Supply Constraints

» City of Granbury groundwater supply islimited by well capacity.

» City of Granbury surface water supply from BRA contracts from Lake Granbury and
Possum Kingdom Reservoir islimited by infrastructure capacity.

» Acton MUD (serves County-Other) surface water supply from BRA contracts from
Lake Granbury and Possum Kingdom Reservoir is limited by infrastructure capacity.
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4.2.17 Comparison of Demand to Supply —Johnson County

» Water demand and potential supply summary for all six use categories (Table 4-33).

» Demand and supply summary for municipal use reflects supply constraints such as
expiring contracts and infrastructure limitations (Table 4-34).

Demands

» Water demand projections for 25 rural municipal water systems in Johnson County
were calculated to support County-Other municipal projections.

» For the year 2000 to 2050 period, projected municipal demand increases from
18,879 acft/yr to 32,288 acft/yr.

» lrrigation and livestock projected demand is constant over the planning period at
2,582 acft/yr.

Supplies

» Surface water supplies are provided by Lakes Granbury, Whitney, Aquilla, and Pat
Cleburne, and other local sources.

» Minor groundwater supplies are obtained from the Trinity and Woodbine aquifers.

Comparison of Demand to Supply

» M&I supply shortages are projected prior after 2030.

City of Keene has a current and long-term shortage.

City of Venus has a current and long-term shortage.

County-Other municipal needs are shown to have a current and long-term shortage.
Manufacturing needs are shown to have a current and long-term shortage.

Not shown in Table 4-33 is a 2,117 acft/yr Steam-Electric Demand from the Tenaska
power plant in Cleburne. This demand is met from 448 of existing municipa supply,
and 1,669 acft/yr of reuse water.

» There are sufficient agricultural water supplies through 2050.

YV V V V

Water Supply Constraints

» City of Alvarado surface water supply is limited due to expiring contract with
Johnson County Rural WSC in 2001.

» City of Cleburne surface water supply from BRA contract from Lake Whitney is
limited due to no infrastructure.

» City of Joshua (Johnson County FWSD) surface water supply from BRA contract
from Lake Granbury is limited by infrastructure capacity.

» Johnson County Rural WSC (serves County-Other) surface water supply from BRA
contract from Lake Granbury is limited by infrastructure capacity.
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