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Chapter 4: Identification of Water Needs

[31 TAC §357.33]

4.1 Water Needs Projections by Water User Group

Chapter 4 compares the water demand projections from Chapter 2 and the water supply projections
from Chapter 3 to identify and estimate projected water needs in the Llano Estacado Region through
the year 2080. If projected demand exceeds projected supply for a given water user group (WUG),
the difference or shortage is identified as a water need for that WUG.

Chapter 2 presents demand projections for six types of water use: municipal, manufacturing, steam-
electric, mining, irrigation, and livestock. These projections represent dry-year demands. Municipal
water demand projections are shown for each entity that supplied more than 100 acre-feet (ac-ft) of
water in any single year between 2015 and 2019. Rural areas not served by a water utility in a given
county are known as county-other in the Texas Water Development Board (TWDB) planning
process. Chapter 3 provides estimates of surface water availability (i.e., firm yield for reservoirs and
firm diversions for run-of-river supplies) and modeled available groundwater (MAG). Appendix C (TO
BE FINALIZED) lists the versions and dates of water availability model (WAM) simulations
completed to calculate available surface water supply, as well as the model modification
assumptions and unmodified firm diversion and firm yields submitted in the hydrologic variance
request documentation.

Table 4-1 summarizes projected water needs for each WUG in the planning area by type by county.
The Llano Estacado Region has a projected annual water need of 553,855 ac-ft in 2030, decreasing
to 77,574 ac-ft by 2080 (Table 4-1, end of table). The decreasing water need is largely due to
declining demand projections for irrigation. The irrigation need in 2030 is 552,793 ac-ft (or 99.8
percent of the total need) and decreases to 22,717 ac-ft in 2080 (or 29.3 percent of the total need).
The projected needs for municipal customers increase as irrigation needs decrease over this same
time period.

Table 4-1. Summary of Water Needs (Shortages) by WUG

Year
Water User Group 2030 2040 2050 2060 2070 2080

(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Bailey County

Muleshoe 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 845 4,452 2,317 0 0 0
Livestock 0 0 0 0 0 0
County Total 845 4,452 2,317 0 0 0
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Year

Water User Group 2030 2040 2050 2060 2070 2080
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Briscoe County
Quitaque 0 0 0 0 0 0
Silverton 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
County Total 0 0 0 0 0 0
Castro County
Dimmitt 0 0 0 0 0 0
Hart Municipal Water System 0 0 0 0 0 0
Nazareth 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 83,995 92,078 53,100 0 0 0
Livestock 0 0 0 0 0 0
County Total 83,995 92,078 53,100 0 0 0
Cochran County
Morton Public Water System (PWS) 0 0 0 0 0 0
Whiteface 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 35,798 29,594 23,303 16,579 | 13,777 11,703
Livestock 0 0 0 0 0 0
County Total 35,798 25,594 23,303 16,579 | 13,777 11,703
Crosby County
Crosbyton 0 0 0 0 0 0
Lorenzo 0 0 0 0 0 0
Ralls 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
County Total 0 0 0 0 0 0
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Year

Water User Group 2030 2040 2050 2060 2070
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Dawson County
Lamesa 0 0 0 0 0 0
O’Donnell 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 0 495 581
Livestock 0 0 0 0 0 0
County Total 0 0 0 0 495 581
Deaf Smith County
Hereford 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 20,542 28,702 17,547 344 258 205
Livestock 0 0 0 0 0 0
County Total 20,542 28,702 17,547 344 258 205
Dickens County
Red River Authority 0 0 0 0 0 0
Spur 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
County Total 0 0 0 0 0 0
Floyd County
Floydada 0 0 0 0 0 0
Lockney 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 23,439 11,747 1,480 0 0 0
Livestock 0 0 0 0 0 0
County Total 23,439 11,747 1,480 0 0 0
Gaines County
Seagraves 0 0 0 0 0 0
Seminole 539 694 840 933 1,043 1,168
County-Other 0 0 0 0 0 0
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Year
Water User Group 2030 2040 2050 2060 2070 2080
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
Municipal Total 539 694 840 933 1,043 1,168
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 81,492 83,803 47,803 5,995 6,126 6,249
Livestock 0 0 0 0 0 0
County Total 82,031 84,497 48,643 6,928 7,169 7,417
Garza County
Post 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
County Total 0 0 0 0 0 0
Hale County
Abernathy 0 0 0 0 0 0
Hale Center 0 0 0 0 0 0
Petersburg Municipal Water 0 0 0 0 0 0
Plainview 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 101,843 113,449 57,801 48 24 16
Livestock 0 0 0 0 0 0
County Total 101,843 113,449 57,801 48 24 16
Hockley County
Anton 0 0 0 0 0 0
Levelland 0 0 0 0 0 0
Sundown 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 24,418 15,108 9,477 0 0 0
Livestock 0 0 0 0 0 0
County Total 24,418 15,108 9,477 0 0 0
Lamb County
Amherst 0 0 0 0 0 0
Earth 0 0 0 0 0 0
Littlefield 0 0 0 0 0 0
Olton 0 0 0 0 0 0
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Year
Water User Group 2030 2040 2050 2060 2070
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
Sudan 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 60,818 73,776 32,449 0 0 0
Livestock 0 0 0 0 0 0
County Total 60,818 73,776 32,449 0 0 0
Lubbock County
Abernathy 0 0 0 0 0 0
Idalou 0 0 0 0 0 0
Lubbock 319 6,181 16,665 28,047 | 40,631 49,685
New Deal 0 0 0 0 0 0
Ransom Canyon 0 0 0 0 0 0
Shallowater 0 0 0 3 333 418
Slaton 204 275 327 360 386 380
Wolfforth 0 1,395 2,374 2,747 3,031 3,206
County-Other 0 0 0 0 0 0
Municipal Total 523 7,851 19,366 31,157 | 44,381 53,689
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 27,093 32,040 15,413 0 0 0
Livestock 0 0 0 0 0 0
County Total 27,616 39,891 34,779 31,157 | 44,381 53,689
Lynn County
O’Donnell 0 0 0 0 0 0
Tahoka Public WS 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 449 692 849
Livestock 0 0 0 0 0 0
County Total 0 0 0 449 692 849
Motley County
Matador 0 0 0 0 0 0
Red River Authority 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
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Year

Water User Group 2030 2040 2050 2060 2070 2080
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

County Total 0 0 0 0 0 0
Parmer County
Bovina 0 0 0 0 0 0
Farwell 0 0 0 0 0 0
Friona 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 69,215 70,848 37,184 2,318 1,376 800
Livestock 0 0 0 0 0 0
County Total 69,215 70,848 37,184 2,318 1,376 800
Swisher County
Happy 0 0 0 0 0 0
Tulia 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 159 7,735 6,018 825 664 516
Livestock 0 0 0 0 0 0
County Total 159 7,735 6,018 825 664 516
Terry County
Brownfield 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 0 0 0 204 1,809 1,798
Livestock 0 0 0 0 0 0
County Total 0 0 0 204 1,819 1,798
Yoakum County
Denver City 0 0 0 0 0 0
Plains 0 0 0 0 0 0
County-Other 0 0 0 0 0 0
Municipal Total 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 23,136 28,019 16,585 0 0 0
Livestock 0 0 0 0 0 0
County Total 23,136 28,019 16,585 0 0 0
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Year
Water User Group 2050 2060 2070
(ac-ft) (ac-ft) (ac-ft)
Llano Estacado Region (Region O—All Counties)

Municipal 1,062 8,545 20,206 32,090 | 45,424 54,857
Manufacturing 0 0 0 0 0 0
Steam-Electric Power 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Irrigation 552,793 591,351 320,477 26,762 | 25,221 22,717
Livestock 0 0 0 0 0 0
Region Total 553,855 599,896 340,683 58,852 | 70,645 77,574

ac-ft = acre-feet

4.1.1  Municipal WUGs with Needs

There are five municipal WUGs with a projected need (shortage) between 2030 and 2080. The total
municipal need for the region in 2030 is 1,062 acre-feet per year (ac-ft/yr), increasing to 54,857 ac-
ft/yr in 2080 (Table 4-1). Two counties (Gaines and Lubbock) are projected to have at least one
WUG with a municipal need (shortage) during the planning period, as shown in Figure 4.1.

4.1.2  Manufacturing WUGSs with Needs

There are no projected manufacturing needs within the planning period.

4.1.3 Steam-Electric WUGs with Needs

There are no projected steam-electric needs within the planning period.

4.1.4  Mining WUGSs with Needs

There are no projected mining needs within the planning period.

4.1.5 Irrigation WUGs with Needs

The total irrigation need for the region in 2030 is 552,793 ac-ft/yr, decreasing to 22,717 ac-ft/yr in
2080 (Table 4-1) primarily due to decreasing irrigation demands during the planning period. Sixteen
counties (all counties, except Briscoe, Croshy, Dickens, Garza, and Motley) are projected to have an
irrigation need (shortage) during the planning period, as shown in Figure 4.2.

4.1.6 Livestock WUGs with Needs

There are no projected livestock needs within the planning period.
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4.2 Water Needs Projections by Major Water Provider

Table 4-2 summarizes projected water demands, existing supplies, and needs (shortages) for each
major water provider (MWP) in the Llano Estacado planning region. Projected water demands for
each MWP are estimated on the basis of existing and/or future contracts with WUGs expected to
continue receiving water or acquiring new water supplies from the MWP. Supplies for each MWP are
determined in accordance with procedures and assumptions described in Chapter 3 and are
identified by source in Table 4-2. The Canadian River Municipal Water Authority (CRMWA) and the
City of Lubbock have projected needs for additional water supply throughout the planning period.
The Mackenzie Municipal Water Authority (MMWA), the White River Municipal Water District
(WRMWD), and the Red River Authority (RRA), on the other hand, have existing supplies in excess
or equal to projected demands throughout the planning period. These existing supplies in excess of
projected demand are identified in Table 4-2 as system management supplies. Table 4-3 presents
the needs for each MWP by category of use.

Table 4-2. Supplies and Needs for Major Water Providers
Projections

2030 2040 2050 2060 2070 2080
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Major Water Providers with

Lists of Customers

Canadian River Municipal Water Authority (CRMWA)
Demands (Region O Only) | 49,114 | 55335] 55894 | 56,190 | 56,408 | 56,266
Supplies (Region O Only)
Lake Meredith 13,561 13,976 12,018 11,869 11,797 11,698
Ogallala Aquifer (Roberts County) 31,610 31,554 29,642 26,765 23,899 23,693
Total Supplies 45,171 45530 | 41,660 | 38,634 | 35,696 | 35,391
CRMWA System Management Supplies/(Needs) (3,943) | (9,805) | (14,234) | (17,556) | (20,712) | (20,875)
City of Lubbock
Demands | 73,192 | 72,056 | 77,919 | 83,144 | 91,144 | 99,716
Supplies
Lake Alan Henry 11,300 11,000 10,700 10,400 10,100 9,800
Ogallala Aquifer (Bailey County) 2,500 2,050 1,601 1,151 0 0
Ogallala Aquifer (Lamb County) 2,500 2,050 1,601 1,151 0 0
CRMWA 37,533 38,454 | 35,032 32,315 29,743 29,561
Reuse Supplies 19,040 12,320 12,320 10,080 10,080 10,080
Total Supplies 72,872 65,874 61,254 55,097 49,923 49,441
Lubbock System Management Supplies/(Needs) (320) | (6,182) | (16,665) | (28,047) | (41,221) | (50,275)
Mackenzie Municipal Water Authority (MMWA)
Demands | 568 568] 568| 568] 568| 568
Supplies
Lake Mackenzie 2,900 2,900 2,900 2,900 2,900 2,900
Total Supplies 2,900 2,900 2,900 2,900 2,900 2,900
MMWA System Management Supplies/(Needs) 2,332 2,332 2,332 2,332 2,332 2,332
White River Municipal Water District (WRMWD)
Demands | 1070] 1070] 1070| 1070] 1070] 1,070
Supplies
White River Reservoir 0 0 0 0 0 0
Ogallala Aquifer (Crosby County) 1,070 1,070 1,070 1,070 1,070 1,070
Total Supplies 1,070 1,070 1,070 1,070 1,070 1,070
WRMWD Management Supplies/(Needs) 0 0 0 0 0 0
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Projections

2030 2040 2050 2060 2070 2080
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)

Major Water Providers with

Lists of Customers

Red River Authority (RRA)
Demands (Region O Only) | 3 | 2 | 2 | 2 | 2 | 1
Supplies (Region O Only)
Other Aquifer (Dickens County) 11 12 13 14 15 16
Other Aquifer (Motley County) 6 6 7 7 8 8
Total Supplies 17 18 20 21 23 24
RRA Management Supplies/(Needs) 14 16 18 19 21 23

ac-ft = acre-feet

Table 4-3. Supplies and Needs for Major Water Providers by Category of Use

Provide 030 040 050 060 070 080
Municipal (3,943) | (9,805) (14,234) | (17,556) (20,712) (20,875)
Manufacturing 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Canadian River MWA Stgam-EIectrlc Power 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0

Total Management

Supply/(Nesd) (3,943) | (9,805) | (14,234) | (17,556) | (20,712) | (20,875)

Municipal (320) | (6,185) (16,665) (28,047) (41,221) (50,275)
Manufacturing 0 0 0 0 0 0
Mining 0 0 0 0 0 0
City of Lubbock Steam-Electric Power 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0

Total Management

Supply/(Nesd) (320) | (6,185) | (16,665) | (28,047) | (41,221) | (50,275)

Municipal 2,332 2,332 2,332 2,332 2,332 2,332

Manufacturing 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Mackenzie MWA Steam-Electric Power 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
Tl L EmEgeme! 2332 | 2332 2,332 2,332 2,332 2,332
Supply/(Need)
Municipal 0 0 0 0 0 0
Manufacturing 0 0 0 0 0 0
Mining 0 0 0 0 0 0
White River MWD St.ean?-EIectrlc Power 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
Total Management 0 0 0 0 0 0

Supply/(Need)
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Municipal 14 16 18 19 21 23
Manufacturing 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Red River Authority Stfaan?-EIectrlc Power 0 0 0 0 0 0
Irrigation 0 0 0 0 0 0
Livestock 0 0 0 0 0 0
Total Management
Supply/(Need) 14 16 18 19 21 23

4.3 Second Tier Water Needs Analysis

The second tier water needs analysis compares currently available supplies with demands after
reductions from conservation and direct reuse. Conservation and direct reuse are both considered
water management strategies (WMSs) and are discussed in Chapter 5.

4.3.1 Summary of Second Tier Water Needs for Water User Groups

After the implementation of conservation strategies and direct reuse, the Llano Estacado Region has
a projected water need of XXX, XXX ac-ft/yr in 2030 (TO BE COMPLETED AFTER WMS ARE
COMPLETE). Most of this is associated with irrigated agriculture that has not fully realized the
benefits of conservation. By 2080, the projected need is XXX, XXX ac-ft/yr (Table 4-4), which
represents an XX percent reduction of total needs identified in Table 4-1.

Table 4-4. Summary of Projected Secondary Needs by Use Type (TO BE COMPLETED AFTER WMS ARE
COMPLETE)

Municipal
Manufacturing

Mining

Steam-Electric Power
Irrigation

Livestock

Total Second Tier Needs

4.3.2 Summary of Second Tier Water Needs for Major Water Providers

The projected water needs for major water providers (MWPSs) after conservation and direct reuse is
shown in Table 4-5. For providers that deliver water only to wholesale customers, the conservation
savings were estimated as a part of the customer’s conservation savings. However, it is uncertain if
those savings will reduce contractual demands on the MWP. For MWPs that also provide retail
supplies, the conservation savings reflect the savings estimated for the WUG.

Table 4-5. Summary of Second Tier Water Needs for Major Water Providers (TO BE COMPLETED AFTER
WMS ARE COMPLETE)

Needs (ac-ft/yr)

Major Water Provider

2030 2040 2050 2060
Canadian River MWA
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Needs (ac-ft/yr)

Major Water Provider

2040 2050
City of Lubbock

Mackenzie MWA
White River MWD
Red River Authority

MWD = municipal water district; MWA = municipal water authority
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