














A review of water use by water user group is also very important in the development of water demand

projections. For example, the population in a region may have increased significantly over the past

decade, whereas water use for irrigated agriculture may have declined over the same petiod. Therefore

water demand projections will need to consider these trends on a water user group basis (Table 3.5).

Table 3.5. Historical water use by user group, acre-feet (TWDB 2009)
Year Municipal Mifg E‘?;;.;:atl?ﬂ Irrigation Mining Livestock
2000 130,960 16,199 25,647 3,271,087 10,179 30,859
2001 127,272 18,018 38,264 3,101,147 6,701 42 246
2002 128,020 18,961 32,467 3,266,520 7,746 41,349
2003 133,116 21,603 40,921 3,019,666 9,123 35,669
2004 122,793 13,918 26,775 2,941,404 9,085 37,212

Table 3.6 documents projected water demands by county for all counties in the district.

For this

management plan, projected water demands for counties where only a portion of the county is within the

district have been determined on the basis of the proportional area of the county within the district

compared to the area of the entire county.

Table 3.6. Projected total water demand by county, acre feet (TWDB 2009)

County 2010 2020 2030 2040 2050 2060
Armstrong 514 504 480 432 384 361
Bailey 182,974 179,809 175,779 171,856 167,998 164,231
Castro 478,154 462,276 445,694 429,773 414,450 399,817
Cochran 118,459 113,812 109,413 105,101 100,941 96,980
Crosby 82,003 78,764 75,661 72,681 69,802 67,036
Deaf Smith 224,277 219,156 213,317 207,673 202,164 196,887
Floyd 22,306 21,500 20,690 19,905 19,128 18,372
Hale 367,443 356,656 345,690 334,956 324,460 314,394
Hockley 151,693 145,249 139,256 133,298 127,732 122,755
Lamb 335,021 323,962 315,185 307,372 300,571 295,043
Lubbock 294,312 283,146 272,984 262,847 253,994 246,611
Lynn 115,095 108,962 103,132 97,611 92,372 87,405
Parmer 423,148 420,744 417,040 413,368 409,700 406,154
Potter 26,488 28,545 30,371 32,425 34,654 36,677
Randall 37,473 39,345 41,012 42,969 45,144 46,895

Total 2,859,360 2,782,430 2,705,704 2,632,267 2,563,494 2,499,618
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During the regional water planning process, water demand projections are developed on a decadal basis
for seven different water user groups (Table 3.7). Both on a statewide basis and within the district, water
demand projections for irrigated agriculture represent the majority of water demands throughout the fifty
year planning horizon. District-wide, water demand is projected to decline by approximately 12.6 percent,
from 2,859,363 acre-feet in 2010 to 2,499,612 acre-feet in 2060. Most of this decline is projected to occur
in irrigated agriculture.

Table 3.7. Projected total water demand by user group, acre feet (TWDB 2009)

User 2010 2020 2030 2040 2050 2060
Irrigation 2,655,779 2,564,939 2,477,585 2,393,632 | 2,312,724 | 2,235,050
Municipal 120,240 127,008 131,938 136,343 140,931 145,308
Livestock 35,802 43,731 45,636 47,664 49,808 52,086
Steam-Electric 21,884 21,136 24,541 28,684 33,716 39,974
Manufacturing 11,581 12,545 18,330 14,083 14,729 15,771
County-Other 9,402 10,053 10,523 10,796 11,098 11,127
Mining 4,675 3,019 2,147 1,161 488 296

Total 2,859,363 2,782,431 2,705,700 2,632,263 2,563,494 2,499,612

4.0 Groundwater Resources

The principal source of groundwater in the district is the Ogallala Aquifer. The Ogallala Aguifer is present
within the Ogallala Formation, which consists of clay, silt, fine-to-course grained sand, gravel, and

caliche. The layering of these materials varies within short distances, both vertically and horizontally.

Most of the Ogallala Formation is loosely arranged (unconsolidated), however, near the top and locally
within the formation some of the sediments have been cemented by calcium carbonate to form beds of

caliche. Because caliche is more resistant to erosion, it forms the “caprock” of the escarpment.

Groundwater in the Ogallala Aquifer is considered to be under water-table conditions. The specific yield
of the aquifer averages from 15 to 18 percent. This means that 100 feet of saturated thickness would
yield 15 to 18 feet of water. The quality of groundwater in the Ogallala Aquifer is generally fresh.

Research indicates that the almost 20,000 playa basins dotting the landscape of the High Plains of Texas
function as the focal points of recharge to the Ogallala Aquifer. The amount of recharge to the Ogallala
Aquifer within the district depends on numerous factors, including amount of precipitation, transpiration,
evaporation, depth-to-water, and lithology.

The Ogallala Aquifer has been the focus of groundwater scientists and engineers for well over a century.
A detailed summary of previous scientific investigations focused on the Ogallala Aquifer is clearly beyond

the scope of this management plan. However, for the interested reader, the following references are
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offered as a some of the more important scientific works that are available: Johnson, 1901, White and
others, 1946; Seni, 1980; Knowles and others, 1984, Gutentag and others, 1984; Wood and Osterkamp,
1987; Wood and Sanford, 1995; Scanlon and Goldsmith, 1997; McMahon and others, 2006; and Scanlon
and others, 2005 and 2007.

The Edwards-Trinity High Plains Aquifer underlies the Ogallala Aquifer throughout a portion of the district.
In some areas of the district, the Edwards-Trinity High Plains and Qgallala aquifers are hydraulically
connected. Groundwater in the Edwards-Trinity High Plains Aquifer is generally fresh to slightly saline.

Recharge to the Edwards-Trinity High Plains Aquifer generally occurs directly from the overlying Ogallala
Aquifer. Some upward movement of groundwater into the Edwards-Trinity High Plains Aguifer from the

underlying Triassic Dockum Formation also may occur (Ashworth and Hopkins, 1995).

The Dockum Aquifer generally underlies the Edwards-Trinity High Plains and Ogallala aquifers
throughout the district. The primary water bearing zone in the Dockum Group is the Santa Rosa
Formation, which consists of up to 700 feet of sandstone and conglomerate interbedded with layers of
siltstone and shale (Ashworth and Hopkins, 1995).

Water quality in the Dockum Aquifer can limit use within the district (Ashworth and Hopkins, 1995). Water
quality varies from fresh to saline in the Dockum. In the northern part of the district, the water quality
tends to be better than in the southern portion of the district.

Groundwater modeling has been an important tool in understanding groundwater resources in Texas and
especially in the Ogallala Aquifer for over 40 years. With the passage of Senate Bill 2 in 2001, the use of
groundwater availability models by groundwater conservation districts in the development of management
plans and by regional water planning groups in the development of regional water plans has been
elevated to an unprecedented level, both in Texas and on a national basis. The district is divided into two
groundwater availability models for the Ogallala Aquifer that were developed and are maintained under
the direction of the TWDB. Most of the district is located in what is referred to as the Southern QOgallala
Groundwater Availability Model, while a small portion of the northern area of the district is located in the
Northern Ogallala Groundwater Availability Model. In order to better understand groundwater resources
within a groundwater conservation district, statute now requires that estimates of recharge, discharge,
and various other aspects of groundwater flow such as cross-formational flow and flow into an out of the
district be included in the management plan if a groundwater availability model is available for use. The
TWDB, in its role of providing technical assistance to the district, conducted groundwater availability
modeling runs for both the Ogallala and Dockum aquifers and provided all required estimates for inclusion

in the management plan (Table 4.1)

R —
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Table 4.1. Estimates of recharge, discharge, and cross flows between aquifars’

Flow QOgallala Results Dockum Results
Estimated annual amount | Northern portion 51 Upper portion 0
of recharge from
precipitation to the district Southern portion 639,496° Lower portion 1,029
Estimated annual volume ; 3 ;
of water that discharges Northern portion 0 Upper portion 0
from the aquifer to
springs and any surface Southern portion 9,571 Lower portion 2,485
water body
Estimated annual volume | Northern portion 392 Upper portion 519
of flow into the district
within each aquifer in the
district Southern portion 19,101 Lower portion 8,265
Estimated annual volume | Northern portion 845 Upper portion 283
of flow out of the district
within each aquifer in the
district Southern portion 26,181 Lower portion 12,166
Estimated net annual Flow into or out From upper to
volume of flow between | of the aquifer overlying units 3,194
each aquifer in the district
N.AA From lower to
upper portion s
From overlying to
lower portion aad

5.0 Surface Water Resources

Surface water resources have supplied a small portion of the total water demands within the district when
viewed strictly from a volumetric perspective. However, since the early 1960s, surface water supplies
have been a very significant and important component of the High Plains of Texas water supply portfolio
utilized to meet municipal and industrial water demands in several communities and cities within the
district. In particular, water supplies from Lake Meredith provided by the Canadian River Municipal Water

'Information included in this table provided by letters from J. K. Ward to J. Conkwright for Groundwater Availability Model Runs 08-
63 for the Ogallala Aquifer (dated October 9, 2008), and Groundwater Availability Model Run 09-03 for the Dockum Aquifer dated
January 23, 2009

# Irrigation return flow was accounted for in the model for the southem portion of the Ogallala by a reduction in agricultural pumping
as described in Blandford (2003). Return flow was not considered to be a significant factor in the model for the northern portion of
the Ogallala (Dutton, 2004).

? The model for the northern portion of the Ogallala Aquifer does not include any major springs, lakes, streams or rivers within the

district.
4

The model does not consider flow into or out of the Ogallala Aguifar from other formations.
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Authority have been vital to meeting municipal water demands over the past 50-year period. However,
declining water levels in Lake Meredith have required the Canadian River Municipal Water Authority to
diversify its water portfolio by adding significant groundwater supplies from the Ogallala Aquifer in
Roberts County, located to the north of the district. In addition, local surface water supplies in the form of
surface runoff that collects in the playas throughout the district also serves as an important source of
water locally, primarily to meet livestock needs and to supplement irrigation needs.

Locally, surface water supplies form stock tanks and other structures can also be an important source of
water supply, especially to meet livestock needs. According to the 2006 Llano Estacado Regional Water
Plan and the 2007 State Water Plan, projected surface water supplies available to the district range from
65,353 acre-feet per year in 2010 to 66,289 acre-feet per year in 2060 (Table 5.1).

Table 5.1. Projected surface water supplies, in acre-feet (TWDB, 2007)

County 2010 2020 2030 2040 2050 2060
Armstrong 121 121 121 121 121 121
Bailey 541 563 587 612 639 667
Castro 335 391 396 402 409 415
Cochran 135 187 190 193 195 198
oty 1,000 1,014 1,022 1,029 719 345
Deaf Smith 3,212 3,352 3,500 3,655 3,818 3,989
Floyd 464 476 489 502 517 532
Hale 3,138 3,147 3,158 3,165 3,174 3,185
Hockley 2,391 2,448 2,455 2,462 2,469 2,478
Lamb 491 510 529 553 577 598
Lilbbodk 24,592 24,599 24,607 24,616 24,625 24,635
Lynn 666 670 675 679 684 689
Parmer 837 873 910 950 992 1036
Potter 18,120 18,102 18,292 18,315 18,110 18,092
Randall 9,301 9,314 9,119 9,092 9,291 9,309
Total 65,353 65,767 66,047 66,346 66,340 66,289
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In total, four surface water reservoirs located outside the district have or are planned to supply water for

municipal and industrial use by towns and cities located within the district. Table 5.2 is a summary of the

firm vields on the TWDB Surface Water Resource website.

Table 5.2. Firm yield of reservoirs planned to provide water supply to municipalities within the
district, acre-feet
Source 2010 2020 2030 2040 2050 2060

Lake Meredith 69,750 69,750 69,750 69,750 69,750 69,750
White River Lake 2,431 1,947 1,463 979 495 0
Lake Alan Henry 22,500 22,500 22,500 22,500 22,500 22,500
MacKenzie
Reservoir o D g @ 0 ¢

Total 94,681 94,197 93,713 93,229 92,745 92,250

During the regional water planning process, existing surface water supplies are also evaluated on the
basis of reservoir yield when water levels are at conservation pool elevation. Table 5.3 is a summary of

this analysis, as reported in the 2006 Llano Estacado Regional Water Plan.

Regional Water Plan)

5.3 Water supply of reservoirs when water levels are at conservation elevation, acre-feet (2006

Source Storage Yield
Lake Meredith 920,300 76,000
White River Lake 44 897 4,000
Lake Alan Henry 115,937 22,500°
MacKenzie Reservoir 45,500 5,200

Lake Meredith is located in the Canadian River Basin north of the district in Potter, Moore, and Hutchison
counties. Over the last few decades, climatic conditions, changes in land use, and the potentially the
impact of Ute Reservoir, located in the upper Canadian River Basin watershed in New Mexico have
negatively impacted the firm yield of the reservoir. According to the 2007 State Water Plan, the firm yield
of Lake Meredith has been reduced to 69,750 acre-feet per year. Within the district, Lake Meredith
supplies water for municipal and industrial use to Brownfield, Lamesa, Levelland, Lubbock, Plainview,
O'Donnell, Slaton and Tahoka.

MacKenzie Reservoir is located in the Red River Basin north of the district in Swisher and Briscoe
counties. It has a total storage capacity of 45,500 acre-feet and can supply approximately 5,200 acre-feet
of water per year when the reservoir is at conservation pool elevation. MacKenzie Reservoir supplies

® Reported as firm yield.
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water to Silverton, Tulia, Floydada, and Lockney. During recent dry conditions, MacKenzie Reservoir was
unable to meet its contracted demands.

White River Reservoir is located in the Brazos River Basin in southwest Crosby County. It has a total
storage capacity of 44,897 acre-feet and can supply approximately 4,000 acre-feet per year when the
reservoir is at conservation pool elevation. White River Reservoir supplies water to Ralls, Spur, Post and
Crosbyton. White River Municipal Water District has purchased groundwater rights and has drilled wells
to supply water to its customers when surface water levels drop below the level at which water can be
removed from the reservoir.

Lake Alan Henry is located in the Brazos River Basin southeast of the district in Kent and Garza counties.
It has a total storage capacity of 115,937 acre-feet and has a firm yield of 22,500 acre-feet of water per
year. Lake Alan Henry was developed to serve as a future water supply for Lubbock and at present, is

only used for recreational purposes.
6.0 Water Supply Plans

The Texas model for water supply planning is divided into two separate processes; regional water
planning and state water planning. Since 1997 and the inception of the regional water planning process,
it has been the responsibility of the individual regional water planning groups to identify and quantify
needs for future water supplies and then to recommend water management strategies and projects to
meet those water supply needs. A need for additional water supply occurs when the supplies available to
an individual water user group for a specified period of time during the planning horizon are less than the
projected demand for water supplies for the same time period under drought conditions. For example, a
city may have water supplies from an existing well field that are projected to be equal to 1,000 acre-feet
per year in 2020. If the water demands for that city are projected to be 1,100 acre-feet per year in 2020,
then the city would have a need for an extra 100 acre-feet of water in 2020. During the regional water
planning process, needs for additional supply, based on an analysis of both currently available and
projections of water supply availability throughout the versus projected demands

One of the more unique characteristics of the Texas model for water supply planning is the final step in
the overall process, the recommendation by the planning groups of water management strategies and
projects to meet future water supply needs. These recommendations carry very significant weight in law,
in that if a water project spensor will require a surface water permit for the project or financing from the
state, then the project must be consistent with the regional and state water plans. There are several
different water management strategies and projects recommended in the 2006 Llano Estacado Regional
Water Plan. Some of the more significant water management strategies recommended to meet future
water supply needs in the district includes:

e municipal water conservation

e
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e agricultural water conservation

s brackish groundwater desalination

e local groundwater development

s purchase from City of Lubbock

e City of Lubbock well field

s expand Bailey County well field

e expand CRMWA well field in Roberts County
s reuse

e Jim Bertram Lake System (has been amended to only include Lake 7)
e North Fork scalping project Lubbock

e Lake Alan Henry pipeline

Table 6.1. Water supply needs for counties in district, acre-feet (2007 State Water Plan)
County 2010 2020 2030 2040 2050 2060

Armstrong 0 0 0 0 0 0
Bailey 85,285 92,076 92,835 94,094 94,354 93,597
Castro 146,143 192,522 266,820 357,106 358,866 353,154
Cochran 39,909 39,156 37,571 36,052 77,166 73,140
Crosby 10,888 10,431 10,226 9,804 8,767 8,722
Deaf Smith 168,813 193,978 222,967 253,025 245,379 240,650
Floyd 90,731 106,391 109,207 109,200 105,372 100,285
Hale 20,936 55,962 140,389 207,909 225,835 224,411
Hockley 62,664 74,825 82,557 87,500 83,462 81,286
Lamb 114,256 159,003 202,751 240,887 251,507 254,286
Lubbock 70,563 91,869 104,945 119,462 114,803 112,370
Lynn 550 576 528 471 465 457
Parmer 160,683 331,501 363,206 359,358 355,514 351,794
Potter 0 103 4,309 3,047 14,422 18,220
Randall 0 5 3,674 7,628 11,708 14,634

Total 971,421 1,348,398 1,641,985 1,891,543 1,947,620 1,927,006

A summary of the volume of water resulting if all water management strategies included in the

management plan is presented below (Table 6.2)

It should be noted that even if all of the projects

identified in the Llano Estacado Regional Water Plan were to be successfully implemented as planned,

there would still be some identified needs for which there is no technically or economically feasible water

e —
Management Flan, October 20, 2009

Page 29



management strategy that could be implemented, thus there are some significant unmet needs, primarily

in irrigated agriculture.

Table 6.2. Cumulative volume of water projected to result from implementation of water
management strategies recommended in the 2006 Llano Estacado Regional Water Plan and
2007 State Water Plan
County 2010 2020 2030 2040 2050 2060
Armstrong 911 1,150 1,389 1,628 1,867 2,030
Bailey 23,374 21,046 18,936 17,033 15,328 13,799
Castro 57.317 52,510 47,666 42,894 39,412 35,477
Cochran 16,334 15,575 14,015 12,609 11,347 10,214
Crosby 36,966 33,349 30,300 27,350 24,695 22,305
Deaf Smith 57,873 52,386 47,282 42,579 38,368 34,593
Floyd 68,471 61,624 55,872 50,285 45,256 40,731
Hale 56,377 51,255 46,804 42,366 38,585 34,771
Hockley 30,254 27,844 25,444 22,893 20,601 18,734
Lamb 17,411 16,387 14,946 13,828 12,449 11,215
Lubbock B4,888 131,395 125,976 121,164 121,483 117,808
Lynn 18,875 17,187 15,475 13,934 12,546 11,298
Parmer 24,100 22,561 21,168 19,054 17,153 15,455
Potter 1,472 3,071 9,892 18,938 20,794 26,819
Randall 8,143 10,950 18,861 27,182 31,163 37,120
Total 502,766 518,290 494,026 473,737 451,047 432,369
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