Section 1
Planning Area Description
[31 TAC 8357.7(a)(1)]

1.1 Introduction

In 1997, Senate Bill was enacted by the 75th Texas Legislature to address experiences
of drought and the needs of utilities and water management entities to meet the water supply
needs of t he Stateos gr owi ng popul ati on anc
development of water plans at the regional level with greater local participation and input in
order to gain acceptance and commitment to implementation. In addition tongdghiei best
information possible to guide future water resource decisions, Senafe dsib provided that
future regulatory and financing decisions of the Texas Commission on Environmental Quality
and the Texas Water Development Board (TWDB) be consigtiém approved regional plans.
As stated in Senate Bill, the purpose of this regional planning effort is to:
AProvide for the orderly devel opment, ma n a
and preparation for and response to drought conditioasdr that sufficient water will
be available at a reasonable cost to ensure public health, safety, and welfare; further

economic development; and protect the agricultural and natural resources of that
particular region. o

The TWDB is the state agency desated to coordinate the overall statewide planning
effort. After seeking public input, the TWDB divided the state into 16 planning regions. In the
South Plains of Texas, a 2bunty area was delineated by the TWDB as Planning Region O,
which was subsequdptnamed the Llano Estacado Regional Water Planning Region (herein

referred to as the Llano Estacado Region). The counties of the region are:

1. Bailey 8. Dickens 15. Lubbock
2. Briscoe 9. Floyd 16. Lynn

3. Castro 10. Gaines 17. Motley
4. Cochran 11. Garza 18. Parmer
5. Crosby 12. Hale 19. Swisher
6. Dawson 13. Hockley 20. Terry
7. Deaf Smith 14. Lamb 21. Yoakum
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HDR-00080268-10 Planning Area Description

The Llano Estacado Regional Water Planning Group (LERWPG) was appointed by the
TWDB to represent elevestakeholder interestais specifiedn Senate Bill 1andto act as the

steering and decisiemaking body of the regional planning effoferms of Office oLERWPG

Table 1-1.
Current Members and Representation of the
Llano Estacado Regional Water Planning Group

Voting Members 8 Water User Group
H. P. Brown, Jr., Chair, 8 Agriculture/Cattle
Jim Conkwright, Vice Chair 8 Water Districts
Doug Hutcheson, Secretary/Treasurer 8 Water Utilities
Melanie Barnes, Ph.D. 8 Public
Alan Bayer 8 County Government
Delaine Baucum & Agriculture
Bruce Blalack 8 Municipalities (Large)
Delmon Ellison, Jr. 8 Agriculture
Don Ethridge, Ph.D. T Agriculture
Harvey Everheart 8 Water Districts
Bill Harbin 8 Electrical Generation
Mark Kirkpatrick 8 Agriculture
Bob Josserand 8 Municipalities (Medium)
Richard Leonard & Agriculture
Michael McClendon 8 River Authorities
Don McElroy 8 Small Business
E.W. (Gene) Montgomery 8 Oil & Gas
Ken Rainwater, Ph.D. & Public
Kent Satterwhite 8 Water Districts
Jim Steiert 8 Environment
John Taylor i Municipalities (Small)
Non-voting Members & Agency
Angela Kennedy, P.E. 8 Texas Water Development Board
Herb Grubb, Ph.D.d Technical Consultant, HDR Engineering, Inc.
John Clayton 8 Texas Parks and Wildlife Department
Steve Jones 0 Texas Department of Agriculture

Malcolm Laing 8 Texas Commission on Environmental Quality
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membersand methods of replacement are specified in the LERWP&GaRss, with current

LERWPG membershipsted in Tablel-1. Nonvoting members include representatioéstate

agencies
After considerale discussion, the LERWPG adopted a Mission Statement, dated

April 16, 1998, which reads:
ADevel op, promot e, and i mpl ement water con
strategies to provide adequate water supplies for the Llano Estacado Regional Water

Planning Area of the High Plains of Texas and to stabilize or improve the economic and
social wviability and |l ongevity of the regi

This Mission Statement is meant to keep the LERWPG focused on the fact that the economy of
the ragion is highly dependent upon agribusiness, which is totally depengenta reliable
water supply.

The LERWPG designated the High Plains Underground Water Conservation District
No.1 as the political subdivision to act on behalf of LERWPG as principdtacior to apply
for and administer a grant from the TWDB to develop the Water Plan. The prime planning and
engineering consultant is HDR Engineering, Inc.

On January , 2001, the LERWPG adopted and subnm
Estacado Regional Watétl anni ng Area Regi onal Wat er Pl an.
Senate BilR2 (77" Texas Legislature, 2001), the LERWPG prepared a Scope of Work and
Budget to update and revise the Janar2001, Llano Estacado Regional Water Plan, and on
April 1, 20@, the LERWPG applied to the TWDB for funding to accomplish the update and
revision directed by Senate B2l The updated and revisg@i06Llano Estacado RegiahWater
Plan was adopted and submitted to the TWDBJanuary 3, 2006andon April 18 2006,the
TWDB approved the 2006 Llano Estacado Regional Water Plarresponse to the TWDB
requests for proposals of February 8, 2008, on June 13, 2008, the LERWPG submitted an
application and scope of work to the TWDB for Phase Il of the third round ofnadgieater
planning. The application was approved by the TWDB, and the updated and revised 2011 Llano
Estacado Regional Water Plan is presented below.

The planning horizon used by the LERWPG and all other water planningsgoupe
2011 plan isthe 50year period from 201 to 2060. This planning period allows for a letegm
forecast of the prospective water situation, sufficiently in advance of needs, to allow for
appropriate management measures to be implemented. As required in Sergteh8iTWDB
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HDR-00080268-10 Planning Area Description

specified planning rules and guidelines [3AC §357.7 and 8357.12) to focus the efforts and to
provide for general consistency among the regions so that the regional plans can then be
aggregated into an overall State Water Plan by Jar2@di/ Besides gecifying overall report

and data formats, the TWDB rules also require the maximum use of existing state water planning
information, except where better information is available. As authorized by Senate &ilk2,

the TWDB has provided for coordinationechanisms among the regions where regions share

common water issues.

1.2  Physical Description of the Region, Including the Economy, Water Use,
Water Supplies, Water Quality, and Major Entities with Water Resources
Management Responsibilities

1.2.1 Description of the Region

The 2Xcounty Llano Estacado Region has an area of 20;894re miles
(12,988,16@acres), about 7per cent of t h@igusel-B tirelié Bcatedaimtde ar e a
upstream parts of four major river basins (Canadian, Red, BrazdsColorado) Of the total
area, 94quare miles are located in the Canadian Basin, &@&ire miles are located in the
Red Basin, 8,738quare miles are located in the Brazos Basin, and 4gi&fe miles are
located in the Colorado Basin. The regiorb@inded on the west by the Texdsw Mexico
border, on the north by TWDB Planning Reginon the south by TWDB Planning Regibn
and on the east bBWWDB Planning Regions B and Ghereg on ext ends beyond t
escarpment and the eastern ektdrthe Ogallala into the RollgPlains, andlthough the region
is located in the upstream parts of the Canadian, Red, Brazos, and Colorado River Basins, almost
no surface water exists within the region.

The regional population o#53,997 represents alhm 2.2percent of the state total
population of about 20.8%illion persons in 2006.Ten major cities with a population greater
than 5,000 persons are located in the region, with these population centers relatively equally
distributed within the 21 coums of the planning area. Lubbock County is the only county that
contains more than one population center of 5,000 or n@iteeg of Lubbock and Slaton).

Twelve counties in the region (Bailey, Briscoe, Castro, Cochran, Crosby, Dickens, Floyd, Garza,

Lynn, Motley, Parmer, and Yoakum) do not contain a city of greater than pg606ns.

12000 U.S. Census of Population and Housing, U.S. Department of Commerce, Washington, D.C., 2001.
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Figure 1-1. Map of Llano Estacado Water Planning Region
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1.2.2 Climate?®

The climate of the Llano Estacado Region is classified as a dry, steppe type. Thesregio
characteded as serrarid and experiences wide range in temperatures. In spite of occasional
periods of very low temperatures, the winters in the region are generally mild. Although
afternoon temperatures in the summer are hot, ¢hsos is usually a pleasanteonith cool
nights. Spring offers the greatest variety in weather. It is also the windiest season of the year, and
occasionally strogwinds carry blowing dust.

In an average year, about gércent of the annual rainfall total occurs during the warm
season(May through October). Monthly rainfall quantities ordinarily decline markedly in the
colder months of the year, when frequent periods of cold, dry air from North American polar
regions surge southward and cut off the supply of moisture from the Gulferic® Mean
annual precipitation in the region ranges from a high ah2Bes per year in Crosby County to a
low of 16inches per year in the southern areas of the region. Values for annual net lake surface
evaporation range from a high of Btthes per gar for the southern portion of the region to a
low of 53inches per year in the north. A summary of the climatological conditions for the region
is shown in Tabld-2.

Table 1-2.
Climatological Data for Llano Estacado Region
Temperature
Precipitation Mean Daily Minimum | Mean Daily Maximum Anrll_l;akIeNet
Ri Mean Mean Surface
tver Annual | Wettest Driest | Annual | January July January July Evaporation
Basin (inches)| Month(s) [Month(s) (P (P (P (F) (P (inches)
Canadian 23 July Jan. 60 21 67 53 93 53
Red 19 May, June |Jan., Feb. 58 22 65 51 93 53
Brazos 18 May, June Dec. 58 25 67 53 92 54
Colorado 16 May, Sept. Feb. 62 26 67 56 95 65

Source: Texas Water Development Board.

AContinuing Water Resources Planning and Devel opment
Texas, Mayl977.
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1.2.3 Physiography, Geology, Soils, and Vegetation®

The Southern HighlIRins area of Texas, spanning much of the Llano Estacado Region, is
the most southerly extent of the Southern Great Plains of the United States. Land elevations in
theregion generally range from about 1,988tmean sea level {insl) in the southeast to
4,300ft-msl in the northwest. The relatively level plateau of the Southern High Plains contains
many shallow depressions, or playa basins, a few of which hold water more or less permanently
(Section 1.6.4). There is broken terrain in the northwest coffrte planning region and on the
eastern side of the planning region, which is a part of the Rolling Plains physiographic region,
below the caprock escarpment.

Fluvial sands, clay, silts, and gravels of the Tertiary Miocene/Pliocene Ogallala
Formation uderlie the majority of the region. The uppermost portion of the formatian is
resistant caprock caliche. The Ogallala Formation is overlain by the Quaternary aged Blackwater
Draw Formation. Throughout the areecentaged fluvial deposits occur along majgtream
valleys.

The principal aquifer in the Llano Estacado region, the High Plains aquifer, is
colloquially referred to as the Ogallala aquitedlthough researchers prefer the terminology
High Plains aquifer, in order to minimize confusighis docunent will use the terminology
Ogallala guifer as a substitute for HigRlains aquifer. The Ogallala aquifer (High Plains
aquifer) consists of the saturated sectionhaf ©gallala édrmation as well as those underlying
and overlying geologic units that ame hydraulic continuity. The Ogallalaofmation consists
chiefly of sediments deposited by streams with headwaters in the mountainous regions to the
west and northwest'he Ogallala drmation was deposited on the eroded surfaces of underlying
Triassic andCretaceous aged sedints. In general, the Ogallalarination is thicker in the
northern part of the area, with the thickness ranging from 400 to 500 feet in central Parrer, west
central Castro, and southwestern Floyd counties to a knife edge wherentaédorpinches out
against outcrops of older rocks.

The original blanket of sediments which formed the Ogallala Formation extended from

the Rocky Mountains eastward through north central Texas. The Ogallala Formation has

3 Ibid.

*McGuire, V.L., M.R. Johnson, R.L. Schieffer, J.S. Stanton, S.K. Sebree, and I.M. Verstraeten, 2003, Water in
storage and approaches to growvater management, High Plains Aquifer, 2000: U.S Geological Survey Circular
1243, U.S. Department tifie Interior, Reston, Virginia, 51p.
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subsequently been eroded such thatsegment in southeastern New Mexico and the Southern
High Plains of Texas is isolated in all directions from underground connection with other water
bearing beds, except through underlying older sediments, which may contain highly mineralized
water unike the fresh water in the Ogallala aquifer. This emphasizes the fact that in Texas and
New Mexico, the source of the recharge to the Ogallala aquifer is precipitation falling on the
unconsolidated lacustrine, fluvial, and eolian deposits sediments whartieothe Ogallala
Formation. Thus, these Quaternary aged materials serve as important conduits for recharge to the
Ogallala aquifer. The amount of recharge depends on many factors, including the amount,
distribution, and intensity of precipitation anattype of soil and vegetative cover. Annually the
amount of recharge has been estimated to be from less thdwalbimech to about &hches. One

half inch of recharge on the 12,988, 1fes of the region would equal 541, Bt3efeet (acft)

of water, wheeas 3nches of recharge would equal about 3,247 #ef0of water.

Generally, the water in the Ogallala aquifer occurs under waldde conditions,
although locally it may be under slight artesian pressure. The water in the Ogallala aquifer
occupies tk pore spaces or voids in the unconsolidated sediments. The thickness of the zone of
saturation in the Ogallala aquifer varies throughout the Llano Estacado region ranging from less
than 1 foot to more than 300 feet. The transmissivity of the Ogallaléeagaries widely. Tests
at Amarillo indicate a coefficient of 6,000 to 7,000 gallons per day (gpd) per foot and tests in the
vicinity of Plainview indicate a transmissivity of about 34,000 gpd per foot. Numerous tests,
both in the laboratory and in theelid, indicate an average specific gravity yield of about 15
percent. In general the movement of water in the Ogallala aquifer is from the northwest to the
southeast. The watéable slopes roughly parallel to the slopes afhbihe bedrock and land
surfacewith the average slope of the watable being about 8 t010 feet per mile. The rate of
movement of water in the formation has been estimated to be about 150 feet per year, on a
gradient of 10 feet per mile.

The longterm trend throughout the region haeeh a steady decline in the water table,
due primarily to large quantities of water withdrawn for irrigation. The depth to water below land
surface is affected by the topography of the land surface, the proximity to areas of recharge or
natural dischargehe proximity of pumping wells, and the configuration of the bedrock surface.
The depth to water in the aquifer within the region ranges from less thi@et5® more than
300feet.
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The Ogallala aquifer is classified as a major drinking water aquiféeilstate of Texas.

The water in the Ogallala aquifer in the Llano Estacado Region can generally be said to be of
good chemical qguality, except that it i's fndhat
This causes the water to consume soap beford iather. It may result in scale being formed in

water heaters and pipes. It also contains a high silica content, which also can cause scale. Most of
the water is suitable for irrigation and meets the U.S. Public Health Service recommendations for
public supplies, although the water from some wellséxa®ssiveluoride content.

Cretaceousmged sediments directly underlie the Ogallala Formation in much of the
central portion of the Southern High Plains, extending from New Mexico on the west to Garza
Couwnty on the east and into the southern portions of Bailey and Lamb counties to the north and
the northern portions of Gaines and Dawson counties to the south. Cretagedusediments
are comprised of the Trinity, Fredericksburg, and Washita groups, togsgimarily of
sandstone, shale, and limestone; the sandstone and limestone being the princigadasiatgr
units. In places where the Cretaceous rocks are in hydraulic continuity with the overlying
Ogallala Formation, moderate quantities of water &&n obtained, particularly from the
limestone. Locally, the Cretaceous rocks may be important aquifers where other water is not
available; however, the Cretaceeaged sediments generally do not constitute a large source of
water for irrigation or municigl use.

Upper Triassieaged rocks underlie the Cretaceous or directly underlie the Ogallala
Formation in the Llano Estacado Region. The Dockum sediments are comprised of the Cooper
Canyon, Tecovas, Trujillo, and Santa Rosa formations. The Cooper Canygitip Tand
Tecovas formations consist chiefly of interbedded siltstone, mudstone, sandstone, and shale,
while the Santa Rosa Formation consists mainly of medium to coarse conglomeratic sandstone.
The formations of the Dockum Group are capable of yieldnglisto moderate quantities of
water in many parts of the region, particularly in the coarser grained Santa Rosa Formation.
However, in most places, the water quality can be saline to briny and probably unsuitable for
most purposes. There are some areadiqoularly in Deaf Smith County, kere good supplies of
fresh water are produced from the Dockum aquifer.

Below the Triassic, rocks of Permian Age underlie the entire area and consist chiefly of
red sandstone and shale containing numerous beds of gypsudolamite. The Permian rocks

are not a significant source of water in the Llano Estacado Region. Water in these rocks contains
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gypsum and salts and is generally unsuitable for domestic use. However, it is used in the Rolling
Plains area for livestock watt.

The soils and the characteristics of the soils of the region are described in detail in a 1999
report., nSoils of the LIlano Estacado Regi onal
USDA, NRCS Soil Scientist. There are 15 general soil types inetfierr, 80 to 8percent of
which are suitable for irrigation.

The original vegetation of the High Plains was variously classified as mixed prairie,
shortgrass prairie, and some locations on deegandy soils, as tallgrass prairie. Blue grama,
buffalogras, and galleta were the principal natural vegetation on the clay and clay loam soils.
Characteristic grasses that were on sandy loam soils are little bluestem, western wheatgrass,
sideoats grama, and sand dropseed.

The High Plains area is characteristigdiiee from brush, but sand sagebrush, along with
pricklypear and yucgaave invaded the ranchland that have sandy and sandy loam soils. Honey
mesquite has invaded the ranchland on most soils in the region. Several grass species of
dropseeds are abundamt land containing coarse sandy soils. The playa depressions, which can
contain several feet of water after heavy rains, support unique patterns of vegetation within their
confines. Various aquatic species, such as curltop smartweed, are associatea \pithydh

basins.

1.2.4 Natural Resources

1.2.4.1 Water Resources

The Llano Estacado Region includes the upstream parts of four major river basins
(Canadian, Red, Brazos, and Colorado) and overliesahthern part of the Ogallalajafer, a
small area oftte Seymour @uifer, and two minor aquifef®ockum and Edward$rinity (High
Plains) aquifers] as shown in Figures2 and 13. Details about the surface water and
groundwater resources are presented in Section 1.6. Within the Llano Estacado Planning Area
none of the streams carry much water, except briefly after heavy precipitagiois &rmost no
water flows from the region vide rivers.

Precipitation is the only reoccurring/renewable water supply for the Llano Estacado
Region, with an average anmwalue of18.4inches (1945 through 2002), or 19,915, Ac# of
water over the 12,988,16fcre region (Figuré-4). Precipitation meets about fércent of

urban landscape water and irrigated crop demands, provides all the water available for surface
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Figure 1-2. Map of Llano Estacado Region 8 Major Aquifers and
River Basin Boundaries
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