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DEDICATION

2016 LLANO ESTACADO REGIONAL
WATER MANAGEMENT PLAN

DELAINE BAUCUM
(1952-2014)

Delaine Baucum was appointed as a member of the Llano Estacado Regional Water
Planning Group in March 1998. She representec agricultural water users for 16 years
until her death on April 23, 2014.

Delaine owned Valley Irrigation and Pump Service in Seminole. Throughout her 40-
year career, she developed a great understanding and appreciation of the importance of
irrigated agriculture to the region. This expertise was extremely helpful in developing
the 2001, 2006, 2011, and 2016 “Region O” water management plans.

It is for these reasons that the 2016 Llano Estacado Regional Water Management Plan
is dedicated in loving memory to Delaine Baucum:.
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Executive Summary

To better prepare for drought and increasing population, the 75th Texas Legislature passed

Senate Bill 1 in 1997 to establish rules for Texas state water planning. The water planning

process is designed to increase the amount of local participation and input. To accomplish this,

16 regional planning groups were established and tasked with developing a regional water plan

every five years.

The 2016 Region O Plan contains the following chapters:

0.

Planning Area Description

Population and Water Demand Projections

Water Availability and Existing Water Supplies

Identification of Water Needs

Water Management Strategies

Impacts of the Regional Water Plan

Drought Response Information, Activities, and Recommendations
Unique Stream Segments, Reservoir Sites, and Other Recommendations

Reporting of Financing Mechanisms for Water Management Strategies

10. Adoption of Plan and Public Participation

11. Implementation and Comparison to the Previous Regional Water Plan

Once the regional water plans are approved by the regional water planning groups, they are

submitted to the Texas Water Development Board (TWDB), which compiles them all, along with

other relevant information, into a State Water Plan. The 2017 State Water Plan will be the

fourth state plan published under Senate Bill 1.
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Planning Area Description

The Llano Estacado Regional Water Planning Group (LERWPG), or Region O, is located in the
Panhandle of Texas and consists of 21 counties: Bailey, Briscoe, Castro, Cochran, Crosby,
Dawson, Deaf Smith, Dickens, Floyd, Gaines, Garza, Hale, Hockley, Lamb, Lubbock, Lynn,
Motley, Parmer, Swisher, Terry, and Yoakum. The locations of these counties along with their
2010 population ranges are shown in Figure ES-1. The combined 2010 population of the
21 counties was 489,926, accounting for 1.9 percent of the state’s population. The majority of
the region’s population (57 percent) is located in Lubbock County. The second most populated
county in the region is Hale County with just over 7 percent of the population.

Cultivated cropland comprises nearly half of the land area in the Llano Estacado region, and
grassland comprises around a quarter of the region’s land area. The main economic activity in
Region O is agriculture, and the major crops grown are cotton, sorghum, corn, and winter

wheat.

The region’s largest water demand is for irrigated agriculture (95 percent). After agriculture, the
next largest water demand is for municipalities. The region’s 10-year average water use (2003
through 2012) is 3,787,711 acre-feet per year (ac-ft/yr), of which 98.6 percent is from
groundwater sources and 1.4 percent is from surface water sources.

There are two major aquifers in Region O, the Ogallala and Seymour aquifers (Figure ES-2),
and two minor aquifers, the Edwards-Trinity (High Plains) and Dockum (Santa Rosa) aquifers.
Four river basins (Brazos, Canadian, Colorado, and Red) dissect the region, although there is
very little streamflow within Region O. Four reservoirs (one in Region A and three in Region O)
supply water to users in the Llano Estacado region. As of January 2015, three of the four
reservoirs were less than 10 percent full and consequently not capable of supplying water to
member cities. As of September 2015, reservoir storage was up to 21 percent in Lake
Meredith, 95 percent in Lake Alan Henry, 16 percent in Mackenzie Reservoir, and 33 percent in
White River Lake.

Playa lakes occur naturally in most counties. The region once had numerous active springs, but
conversion of native grasslands to agriculture has caused many of the springs to become

inactive due to declines in the water table caused by groundwater pumping for irrigation.
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Population and Water Demand Projections

Population and water demand projections lay the foundation for determining water needs for
each county over the planning horizon. The TWDB provided county population projections
based on projections developed by the Texas State Data Center and the Office of the State
Demographer. The draft TWDB county-level population projections were revised by Region O
based on local feedback, scaling where necessary to keep the total regional population
unchanged. Population projections were calculated for 71 water user groups (WUGSs), all of
which are either city or County-other (urban areas with a population of less than 500) WUGs.

There are 79 systems within the region’s County-other category.
Region O also includes four wholesale water providers (WWP):

e Canadian River Municipal Water Authority (CRMWA)
e City of Lubbock

. ¢ Mackenzie Municipal Water Authority
e White River Municipal Water District

The attached WUG Category Summary contains the population and water demand projections
by WUG category for Region O. By 2070, it is projected that the population of Region O will

increase by 33 percent to 801,719, accounting for 1.6 percent of the state’s population.

In regional water planning, water use is accounted for in the following WUG categories:
municipal, industrial (further divided into manufacturing, mining, or steam-electric), irrigation, or
livestock. The projected changes in water demand by WUG category for Region O over the
50-year planning period are:

¢ Municipal demand will increase by 40 percent.
e Manufacturing demand in 14 counties will increase by 26 percent.
e Mining demand will decrease by 42 percent.

. o Steam-electric power demand in 4 counties will increase by 127 percent.
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e Irrigation demand will account for 95 percent of the region’s water use in 2020 and
decrease slightly to 92 percent by 2070.

e Livestock demand will increase by 30 percent.

In 2020, Region O is projected to account for 20.1 percent of the state’s water demand. By
2070, Region O is projected to account for 14.9 percent of the state’s total water demand.

Water Availability and Existing Water Supplies

TWDB defines water availability as the maximum amount of water available from a given source
during drought-of-record conditions, regardless of whether the supply is physically or legally
accessible by a WUG or WWP. The term existing water supplies is defined as the maximum
amount of water available from an existing source during drought-of-record conditions that is
physically and legally obtainable for use by WUGs. Projections of future water availability are
estimates of the amount of water physically present in a water body whether it is being used
currently or not, while projections of future existing water supply include only water obtainable

from current water sources given each WUG’s or WWP's infrastructure and legal constraints.

During the current round of water planning, the annual amounts of water availability and existing
water supplies in Region O have been estimated for decades 2020 through 2070. The
estimates reflect the conditions that are expected to occur in the event of actual drought
conditions and are considered reasonable for drought planning purposes. The majority of water
available to Region O is groundwater, primarily from the Ogallala Aquifer, although some
surface water and direct reuse water is also available. The total water available from surface
water, groundwater, and direct reuse sources combined is projected to be more than 2.3 million
ac-ftlyr in 2020 and to decrease by 45 percent, to approximately 1.3 million ac-ft/yr in 2070. In
2020, 12 counties are projected to have more than 100,000 ac-ft/yr of available water, but by
2070, only 5 counties will have more than 100,000 ac-ft/yr.

The attached WUG Category Summary provides existing water supply by WUG category and
decade for Region O. Existing water supplies are projected to be approximately 2.0 million
ac-ft/yr in 2020. This amount is projected to decrease to 0.98 million ac-ft/yr in 2070, a

51 percent reduction.
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The Ogallala Aquifer provides the majority of water for the region’s existing water supplies.
CRMWA in Region A currently supplies water from the Ogallala Aquifer in Roberts County to
eight WUGs in Region O. Several of these WUGSs in turn sell a portion of their CRMWA
allocation to other WUGs in Region O.

Surface water is limited in Region O. Under the drought of record conditions, no existing water
supplies are projected to be available from any river basin for livestock local supplies. The only
surface water sources associated with a WUG within the region that are projected to have
existing water supplies greater than 0 during the 50-year planning period are Lake Alan Henry

and Mackenzie Reservoir.

Irrigation WUGs have the largest existing water supplies in Region O, followed distantly by

municipal WUGs and then livestock WUGs. In 2020, 92 percent of the region’s existing water

supplies are projected to belong to irrigation WUGs, with this decreasing to 82 percent in 2070.

Existing water supplies for stream-electric power generation are projected to increase from
. 1.5 percent of the region’s total water use in 2020 to 4.8 percent by 2070.

In locations where initial overdrafts were found, the allocations of available groundwater
supplies to existing WUG supplies were decreased to adhere to the groundwater availability
limit. This situation occurred where the groundwater availability amounts determined for the
current round of water planning had decreased below the sum of the initially allocated WUG
supplies for an individual source in one or more decades. In these cases, the existing WUG

supplies were recalculated to minimize surpluses for all WUGs and needs for municipal WUGSs.
Identification of Water Needs

A water need arises when water demand exceeds existing supply; a surplus occurs when

supply exceeds demand. The TWDB made an initial calculation of water needs (first tier) based

on projected demands and existing water supplies without implementation of any water

management strategies and this is provided for each WUG category by decade in the attached

WUG Category Summary. The two largest water needs determined in TWDB'’s analysis were
. the irrigation and municipal WUG categories:
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e Irrigation WUGs account for the majority of the first tier water needs in the region,
comprising at least 95 percent of the regional water needs in each decade. Dawson,
Dickens, Garza, Lynn, Motley, and Terry counties are the only counties with a projected
surplus in this category in 2020; Dickens, Garza, Lynn, and Motley are the only counties
with a projected surplus in this category in 2070. Castro, Gaines, Hale, Lamb, and
Parmer counties are projected to have first tier irrigation water needs of more than
100,000 ac-ft/yr in 2020 and more than 200,000 ac-ft/yr by 2070.

e The municipal WUG category consists of both individual cities or towns and County-
other entities. Lubbock, the largest city in the region, has the largest predicted water
needs, with a shortage of 10,352 ac-ft/yr in 2020 that increases to a shortage of 43,148
ac-ft/yr in 2070. Of the 21 County-other WUGSs, 17 have a projected surplus in 2020,
decreasing to 15 with predicted surpluses in 2070.

Second tier water needs are the water needs that remain if recommended conservation and
direct reuse water management strategies (WMSs) are fully implemented. The results of this
analysis are shown for each WUG category in the attached Second Tier Identified Water Needs
Summary. Although there are reductions to the needs in the municipal, County-other, and
irrigation WUG categories, significant needs remain after the implementation of the conservation

and direct reuse WMSs.

Water Management Strategies

The TWDB requires that regional water plans identify and evaluate potentially feasible WMSs
for each WUG and WWP with future water supply needs. The process used to identify
potentially feasible WMSs included conducting WUG and WWP surveys, with necessary
followup, and discussion at multiple LERWPG meetings. Several strategies that were identified
as potentially feasible early on in the planning period could not be fully evaluated because no
specific project or sponsor was identified, and these strategies are considered by the LERWPG
to be no longer potentially feasible. General information that had been compiled on these

strategies is included as best management practices in the final plan.
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The recommended WMSs were evaluated based on criteria specified in 31 TAC §357.34 and
357.35, including water quantities generated by strategies, the reliability of strategies, financial
costs, environmental impacts, and implementation issues. Table ES-1 contains the list of
recommended WMSs for Region O and includes the strategy name, expected online decade,
total annual yield of the strategy for each planning decade, the capital cost, and the unit cost.
Costs were developed for the WMSs identified in this regional water plan using the TWDB's
Unified Costing Model, unless a more in-depth project-specific cost was developed by the
sponsor (e.g., City of Lubbock strategies). An impact matrix was developed to provide an initial
evaluation of the potential environmental impacts of the Region O WMSs, and impacts were
assessed for seven categories (acres impacted, threatened and endangered species, instream

flows, agricultural resources, playa wetlands, springs, and cultural sites).

Any alternative WMSs that are included in the regional water plan may be substituted for one of

the recommended strategies, should it become infeasible. The LERWPG has included

evaluations for 9 alternative WMSs in the current plan, shown in the attached Alternative WUG
. WMSs and Associated Projects report.

Impacts of the Regional Water Plan

Potential agricultural impacts were quantitatively evaluated as a part of the WMS strategy
evaluations, by assessing the number of agricultural acres impacted and the impact of strategy
implementation on the water supply. The projects with the smallest agricultural impacts include
the irrigation conservation projects and municipal conservation and water loss reduction
strategies, because they do not reduce the acreage available for agriculture and they have no
negative impacts on agricultural water supply. Agricultural impact scores for the local
groundwater development projects varied, with the differences between projects occurring
because of their locations and impacts to the water table. Local groundwater development
projects receiving the highest agricultural impacts required use of agricultural land for project
construction and drilling of numerous high-producing wells. Overall, the agricultural impact

scores are highest for groundwater projects located in agricultural areas.
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Table ES-1. Recommended Water Management Strategies and Cost Summary for Region O

Page 1 of 3
Online Total Capital Fl{Js;itD(e;c;as?e Vigter oubely (o i) Urﬁ? é%st
County Entity Recommended WMS Decade Costs (%) ($/ac-ft/yr) 2020 2030 2040 2050 2060 2070 ($/ac-ft/yr)

Bailey County-other Local groundwater development 2040 771,000 493 0 0 150 150 150 150 60
Irrigation Irrigation water conservation 2020 3,625,325 42 1,846 1,846 2,662 2,652 2,752 2,752 42

Muleshoe Local groundwater development 2030 2,434,000 397 0 300 300 300 500 500 266

Municipal water conservation 2020 0 770 59 64 70 76 83 89 770

Briscoe County-other Municipal water conservation 2020 0 770 15 15 14 14 14 14 770
Irrigation Irrigation water conservation 2020 3,020,000 42 1,667 1,667 1,899 1,899 2,474 2,474 42

Silverton Local groundwater development 2020 5,872,000 4,496 121 121 121 121 121 121 438

Municipal water conservation 2020 0 770 6 6 2 2 2 2 770

Castro Dimmitt Local groundwater development 2040 1,297,000 427 0 0 300 300 300 300 63
Municipal water conservation 2020 0 770 55 58 60 63 65 67 770

Hart Local groundwater development 2040 855,000 820 0 0 100 100 100 100 100

Irrigation Irrigation water conservation 2020 11,540,650 42 6,253 6,253 8,350 8,350 8,478 8,478 42

Cochran County-other Municipal water conservation 2020 0 770 25 20 28 28 29 29 770
Irrigation Irrigation water conservation 2020 4,193,725 42 1,768 1,768 2,977 2,977 3,642 3,642 42

Morton Municipal water conservation 2020 0 770 24 24 23 23 23 28 770

Water loss reduction 2020 11,760,034 3,206 141 141 232 226 221 233 0

Crosby Irrigation Irrigation water conservation 2020 14,844,250 42 5,514 5514 10,180 10,180 13,995 13,995 42
Lorenzo Municipal water conservation 2020 0 770 12 12 13 14 15 15 770

Water loss reduction 2020 5,428,944 7,196 29 3 54 57 61 64 0

White River MWD | Local groundwater development 2020 2,513,000 343 600 600 600 600 600 600 55

Dawson County-other Local groundwater development 2040 802,000 507 0 0 150 150 150 150 60
Irrigation Irrigation water conservation 2020 13,956,700 42 5,410 5,410 9,610 9,610 12,893 12,893 42

Lamesa Municipal water conservation 2020 0 770 114 115 116 116 119 121 770

Deaf Smith | Hereford Municipal water conservation 2020 0 770 198 223 251 286 315 346 770
Irrigation Irrigation water conservation 2020 10,844,425 42 5,464 5,464 8,207 8,207 8,019 8,019 42

Dickens Irrigation Irrigation water conservation 2020 1,400,575 42 480 480 936 936 1,385 1,385 42
Spur Municipal water conservation 2020 0 770 9 9 9 8 8 8 770

Floyd Floydada Municipal water conservation 2020 0 770 29 30 30 31 32 33 770
Irrigation Irrigation water conservation 2020 15,990,325 42 6,121 6,121 11,027 11,027 14,833 14,833 42

Lockney Local groundwater development 2020 2,719,000 1,125 240 240 240 240 240 240 179

Gaines County-other Local groundwater development 2020 7,251,000 358 600 600 1,500 1,500 2,000 1,622 187
Irrigation Irrigation water conservation 2020 16,756,575 42 11,563 11,563 12,306 12,306 9,644 9,644 42

Seagraves Local groundwater development 2050 617,000 1,160 0 0 0 50 50 50 120

Municipal water conservation 2020 0 770 20 9 0 0 0 0 0

ac-ft/yr = Acre-feet per year

Llano Estacado Regional Water Plan
December 2015

ES-10




Daniel B. Stephens & Associates, Inc.

Table ES-1. Recommended Water Management Strategies and Cost Summary for Region O

Page 2 of 3
e e Watst supply (ec iy i
County Entity Recommended WMS Decade Costs ($) ($/ac-ft/yr) 2020 2030 2040 2050 2060 2070 ($/ac-ftlyr)

Gaines Seminole Groundwater desalination 2020 31,572,000 7,822 500 500 500 500 500 500 2,538
(cont.) Local groundwater development 2030 32,754,000 3,108 0 1,000 1,000 1,000 1,000 1,000 367
Municipal water conservation 2020 0 770 117 129 142 158 171 184 770

Garza County-other South Garza Water Supply 2020 7,672,000 3,879 270 270 270 270 270 270 1,501
Irrigation Irrigation water conservation 2020 1,503,750 42 584 584 1,033 1033 1,391 1,391 42

Hale Abernathy Groundwater desalination 2020 10,100,000 9.253 150 150 150 150 150 150 3,620
Municipal water conservation 2020 0 770 35 ar 38 39 40 41 770

Irrigation Irrigation water conservation 2020 17,715,350 42 6,566 6,566 12,332 12,332 16,533 16,633 42

Petersburg Municipal water conservation 2020 0 770 16 17 17 16 17 17 770

Plainview Municipal water conservation 2020 0 770 218 222 221 217 223 225 770

Hockley Anton Municipal water conservation 2020 0 770 8 8 8 8 9 9 770
County-other Local groundwater development 2020 643,000 407 150 150 150 150 150 160 47

Irrigation Irrigation water conservation 2020 9,290,525 42 4,178 4178 6,086 6,086 8,317 8,317 42

Levelland Municipal water conservation 2020 0 770 116 83 0 0 0 0 0

Sundown Local groundwater development 2070 690,000 650 0 0 0 0 0 100 650

Municipal water conservation 2020 0 770 21 22 22 22 22 24 770

Water loss reduction 2020 3,348,332 4,895 27 28 48 48 50 52 0

Lamb Amherst Local groundwater development 2020 487,000 900 50 50 50 50 50 50 80
Municipal water conservation 2020 0 770 5 5 5 6 6 6 770

Earth Municipal water conservation 2020 0 770 10 10 9 9 8 8 770

Irrigation Irrigation water conservation 2020 10,951,300 42 6,305 6,305 8,430 8,430 7167 7167 42

Littlefield Municipal water conservation 2020 0 770 48 46 44 42 41 40 770

Olton Municipal water conservation 2020 0 770 23 23 23 22 22 22 770

Sudan Municipal water conservation 2020 0 770 12 13 14 14 15 15 770

Lubbock Idalou Local groundwater development 2030 2,534,000 2,330 0 100 100 100 100 100 210
Municipal water conservation 2020 0 681 21 21 22 23 23 24 681

Irrigation Irrigation water conservation 2020 12,380,950 42 5,711 5,711 8,111 8,111 10,940 10,940 42

Lubbock Bailey County Well Field capacity maintenance 2020 25,518,000 2,028 997 1,143 2,822 3,120 3,120 3,120 160

Brackish well field at the South Water Treatment Plant 2020 34,531,740 3671 1,120 1,120 1,120 1,120 1,120 1,120 1,090

CRMWA aquifer storage and recovery 2030 62,345,000 1,099 0 6,090 6,090 6,090 6,090 6,090 243

Jim Bertram Lake 7 2020 82,066,000 614 13,800 13,800 13,800 13,800 13,800 13,800 179

Lake Alan Henry Phase 2 2020 57,799,000 911 8,000 8,000 8,000 8,000 8,000 8,000 306

Municipal water conservation 2020 0 600 2,287 2,478 2,674 2,915 3,139 3,382 600

North Fork scalping operation 2020 119,825,000 1,342 10,390 9,790 9,220 8,660 8,110 7,890 513

ac-ft/yr = Acre-feet per year
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Table ES-1. Recommended Water Management Strategies and Cost Summary for Region O

Page 3 of 3
Online Total Capital F'{JS,:;tD gnge Water Supply (ac-ftiyr) Urﬁ’? z:%st
County Entity Recommended WMS Decade Costs (§) ($/ac-ft/yr) 2020 2030 2040 2050 2060 2070 ($/ac-ftiyr)

Lubbock Lubbock South Lubbock well field 2030 53,856,000 2,516 0 2613 2613 2,613 2,613 2613 791
(cont.) Ransom Canyon Municipal water conservation 2020 0 681 17 18 19 20 21 22 681
Shallowater Local groundwater development 2030 3,583,000 1,948 0 400 400 400 400 400 1,198

Water loss reduction 2020 5,320,016 3,007 68 74 136 150 163 177 0

Wolfforth Local groundwater development 2030 8,383,000 1,142 0 726 726 726 726 726 175

Municipal water conservation 2020 0 681 38 37 29 26 29 32 681

Potable reuse 2030 21,822,000 5,121 0 560 560 560 560 560 1,861

Lynn County-other Local groundwater development 2020 598,000 560 100 100 100 100 100 100 60
Irrigation Irrigation water conservation 2020 10,989,425 42 4,230 4,230 7577 .571 10178 10173 42

Tahoka Municipal water conservation 2020 0 770 24 20 7 3 4 4 770

Motley County-other Municipal water conservation 2020 0 770 5 5 5 5 5 5 770
Irrigation Irrigation water conservation 2020 1,455,775 42 485 485 971 971 1,456 1,456 42

Matador Municipal water conservation 2020 0 770 11 10 10 10 10 10 770

Parmer Bovina Local groundwater development 2040 775,000 617 0 0 120 120 120 120 Tio
Municipal water conservation 2020 0 7o 19 20 21 23 25 27 770

County-other Local groundwater development 2060 621,000 1,160 0 0 0 0 50 50 1,160

Municipal water conservation 2020 0 770 32 34 36 39 42 45 770

Farwell Local groundwater development 2050 815,000 632 0 0 0 125 125 125 88

Municipal water conservation 2020 0 770 20 21 23 25 27 29 770

Potable reuse 2020 5,196,000 10,656 64 64 64 64 64 64 3,859

Friona Local groundwater development 2050 555,000 663 0 0 0 80 80 80 88

Municipal water conservation 2020 0 770 41 45 48 51 55 59 770

Irrigation Irrigation water conservation 2020 4.438,125 42 2,854 2,854 25569 2,559 3,463 3,463 42

Swisher Irrigation Irrigation water conservation 2020 9,574,850 42 4,973 4973 5256 65255 7,922 792 42
Tulia Local groundwater development 2020 1,733,000 885 200 200 200 200 200 200 160

Municipal water conservation 2020 0 770 46 47 47 46 48 50 770

Terry Brownfield Municipal water conservation 2020 0 770 90 93 92 69 12 75 770
Irrigation Irrigation water conservation 2020 10,187,625 42 7,201 7,201 8,259 8,259 4916 4916 42

Yoakum Denver City Local groundwater development 2020 2,995,000 333 925 925 925 925 925 925 62
Municipal water conservation 2020 0 770 71 79 86 94 103 112 770

Irrigation Irrigation water conservation 2020 4,158,250 42 2,771 2,701 3,048 3,048 2,497 2,497 42

Plains Local groundwater development 2020 4,923,000 1,954 500 500 500 500 500 500 1,130

Municipal water conservation 2020 0 178 22 24 26 28 31 34 770

ac-ft/yr = Acre-feet per year
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The regional water plan will have a positive impact on other water resources of the State,
including other WMSs and groundwater and surface water interrelationships. The
implementation of water conservation strategies will help to meet the region’s water needs.
Implementation of strategies by the wholesale water providers in the region (Canadian River
Municipal Water Authority, the City of Lubbock, White River Municipal Water District, and
Mackenzie Municipal Water Authority) will continue to benefit the region, particularly as they
practice conjunctive management. The water resources are further conserved with the
implementation of water reuse projects that use treated wastewater in place of additional
potable water, desalination projects that provide new water supplies, and aquifer storage and

recovery projects that store excess water when it is available for future use.

Drought, declining aquifer levels, and brackish groundwater are the main water quantity and
quality threats to agriculture in Region O. These threats will be best addressed by implementing
the agricultural water conservation strategies, which have the potential to reduce yields, but also
to lengthen the time frame for continued irrigation due to the conservation of available supplies.

. The implementation of water conservation strategies will help to meet the region’s water needs.

Most of the recommended WMSs for municipal WUGs will be developed using existing water
rights, and where water rights need to be obtained, they will be purchased from willing sellers.
Few water quality impacts are expected to occur as a result of implementing any of the
recommended WMSs in the 2016 Region O plan, the plan does not propose any large transfers
of water from agricultural and rural areas, and implementation of the recommended WMSs will

not impact navigation.

No unmet municipal or County-other needs remain after the implementation of the
recommended WMSs; however, there are unmet needs for other WUGs (e.g., agriculture,
livestock, and industrial). The attached Unmet Needs Summary summarizes the unmet needs

by WUG category for each decade.

At the formal request of the LERWPG, the TWDB completed a socioeconomic impact analysis
for Region O, evaluating the social and economic impacts of not meeting the identified water

. needs. The evaluation focused on estimating income and job losses, and the results provide
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estimates of financial transfer impacts (e.g., tax losses, water trucking costs, and utility revenue
losses) and social impacts (e.g., lost consumer surplus, population and school enroliment
losses). The TWDB estimates that not meeting the identified water needs in Region O would
result in an annual combined lost income impact of approximately $4 billion in 2020, increasing
to $6 billion in 2070 (estimates are in year 2013 dollars). This would coincide with a loss of

approximately 34,000 jobs in 2020, increasing to a loss of approximately 61,000 jobs in 2070.

Drought Response Information, Activities, and Recommendations

The Texas Commission on Environmental Quality (TCEQ) requires that all irrigation districts and
wholesale and retail public water suppliers prepare drought contingency plans (DCPs). Within
Region O, 53 entities have developed DCPs, and 52 of those were obtained and reviewed.
Most of the DCPs were complete, outlining each water system’s drought and emergency
contingency procedures and identifying the triggering criteria for initiation and termination of
drought response stages as well as other water use restrictions in effect during times of water
shortages. The majority of DCPs in Region O include quantified water use reduction goals for
each stage, notification procedures, and enforcement measures, and some also included

allowable variances to the plan.

The LERWPG acknowledges that the DCPs are the best drought management tool for water
supplies, and further recognizes that these triggers are subject to change as providers
periodically reassess their needs; therefore, the LERWPG encourages both WWPs and other
entities to examine their DCPs regularly and update them as needed. Other water users, such
as agricultural or industrial users, do not have DCPs. To convey drought conditions to all users
of these resources within the planning area, LERWPG proposes that entities who do not have
an existing DCP use the U.S. Drought Monitor, and the current plan includes detailed
recommendations regarding the drought triggers and responses for existing surface water
supplies and groundwater sources that entities in Region O rely upon. Drought contingency
planning is considered a critical component of water supply management to provide short-term
benefits during severe drought conditions, but drought management alone is not recommended

to replace any long-term WMSs.
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Entities may experience localized drought conditions or infrastructure failure, temporary water
quality impairment, or other unforeseen conditions that result in loss of existing water supplies.
To prepare for such events, information on existing infrastructure connections between systems
in the region was compiled, and a number of potential emergency connections were identified
based on nearby infrastructure between potential suppliers and users, although the feasibility of
an agreement between potential entities was not determined. Potential water supply options
that can act as a guide for municipal WUGs most vulnerable in the event of a loss of water
supply are provided with a high-level analysis of options. The LERWPG supports voluntary
water transfers between willing buyers and sellers, but stresses that the governing bodies of
each involved party would have to agree before any potential connections and/or transfers could
be made.

Unique Stream Segments, Reservoir Sites, and Other Recommendations

The LERWPG does not recommend any stream segments within the planning area for
designation as stream segments of unique ecological value. The LERWPG continues to

. support the designations of Post Reservoir and Jim Bertram Lake 7 as unique reservoir sites,
but does not recommend any additional reservoir sites for this designation. LERWPG feels that
continued funding for planning and implementation of WMSs is important and supports the
following:

e Implementation of and additional funding for high priority WMS projects

e Control of salt cedar and other invasive species such as zebra mussels, quagga
mussels, golden algae, milfoil and hydrilla, giant salvinia, and water hyacinth, which
have the potential to negatively impact the State’s lakes and reservoirs and existing
infrastructure

e Development and voluntary use of best management practices to improve recharge and
protect playa basins from siltation

e Voluntary protection of springs and seeps as they exist within the region

Rule of Capture, as modified by the rules and regulations of existing underground water
. conservation districts, and the Common Law Doctrine of Groundwater Ownership
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Reporting of Financing Mechanisms for Water Management Strategies

The LERPWG administered the Infrastructure Financing Report (IFR) survey developed by the
TWDB to assess how local governments, regional authorities, and other political subdivisions
will finance the implementation of recommended WMSs. IFR survey responses were sought
from 45 WUGs that were identified as likely sponsors for 56 of the recommended WMSs and
their associated projects. Responses were received from 43 of the 45 WUGs (96 percent) for
48 of the 56 recommended WMSs (86 percent). The IFR results indicate that funding may be
sought for 42 of the 48 recommended WMSs with identified project sponsors who responded to
the IFR survey. The surveyed WUGs indicated that they may request loans to cover 80 percent
or more of the total project costs. Nearly all of the responses indicate that WUGs anticipate
requesting funding for one or more project phases by 2020. The total projected capital costs of
all recommended Region O WMSs is $814,288,541, including the costs for all project phases.
The IFR survey results indicate that Region O project sponsors may seek $400,708,125 in low-
interest loans from the TWDB.

Adoption of Plan and Public Participation

Surveys were prepared and information was collected from WWPs and WUGs within Region O
to ascertain historical water use and confirm the projected water demands and choice of
recommended WMSs. Planning regions that are adjacent to Region O were contacted to
coordinate on the current planning effort, including Region A (Panhandle) to the north,
Regions B and G (Brazos) to the east, and Region F to the south. Four of the LERWPG voting

members also serve as liaisons to the adjacent planning regions.

The LERWPG conducted all regional water planning business in meetings held in accordance
with the Texas Open Meetings Act. The meeting agendas and notices were posted on the
LERWPG's web site at www.llanoplan.org. The LERWPG allowed for public participation in the
regional water planning adoption process in accordance with TWDB regional water planning
administrative rules, contract documents, statute, and LERWPG bylaws. Public participation
activities that were conducted during this planning cycle included 22 regular regional water

planning group meetings held between March 2011 and November 2015 and a public hearing
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that was held on June 18, 2015. Comments on the Initially Prepared Plan were received from
the TWDB, Texas Parks and Wildlife Department, and members of the public, and responses to
each of the comments are included in the final plan. The final 2016 Region O regional water
plan was adopted by the LERWPG on November 12, 2015.

Implementation and Comparison to the Previous Regional Water Plan

The LERPWG administered the 2011 Implementation Survey developed by the TWDB to
assess the level of implementation of the 2011 Region O regional water plan. The survey
included questions regarding project description, level of implementation, project cost and
funding, and volume of water supplied. For each of the recommended WMSs included in the
2011 plan, available information was compiled through phone and e-mail surveys. The 2011
Region O regional water plan recommended 78 WMSs representing 60 different WUGs.
Information was collected for 98 percent of the WUGs (59 of 60). The majority of WMSs
(71 percent, 54 of 76 WMSs) have been implemented at some level. Conservation strategies

‘ (municipal and irrigation) comprise 78 percent (42 of 54) of these partially or fully implemented
strategies.

Most of the recommended strategies (77 percent, 60 of 78 WMSs) in the 2011 Region O
regional plan are included in the 2016 Region O regional water plan. The strategies not
included in the 2016 plan were either deemed unnecessary due to revised supply and/or
demand projections or are no longer considered as a potential strategy for the WUG. A
comparison of the data presented in the 2011 and 2016 Region O regional water plans found
that:

¢ Projected demand has decreased about 12 percent from the previous plan due primarily
to decreased irrigation demands.

e The drought that occurred from 1950 to 1957 underlies the water supply calculations in
both plans; however, present reservoir storage volumes within Region O suggest that
the region may be in or has recently experienced a new drought of record. Accordingly,

‘ firm surface water supplies within the region were reduced for planning purposes.
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¢ Groundwater availability projected in the 2016 plan is much less than in the previous
plan for decade 2020 and moderately to greatly increased in decades 2030 through
2060.

o Surface water availability projected in the 2016 plan is more than 10,000 acre-feet lower

in every decade than in the 2011 plan.

e For most WUG categories, the water supplies in the 2016 plan have been reduced
below the water supplies from the 2011 plan, some to a significant degree. The only
exceptions are the mining and steam-electric categories, where supplies have increased
slightly in decades 2030 through 2060 and 2020 through 2050, respectively.

e The projected regional water needs are less for all decades in the 2016 plan compared
to the 2011 plan, due mainly to a decrease in the projected irrigation water demand.
Compared to the 2011 plan, livestock, manufacturing, mining, and steam-electric power
have increased water needs during all decades. Municipal water needs decrease in
2020, but increase from 2030 to 2060.

e The 2011 plan recommended municipal conservation for 25 WUGs. In 2016, municipal
conservation projects were recommended for 39 municipal WUGS, including the City of
Lubbock. The 2011 plan recommended 25 local groundwater development projects, and
the 2016 plan recommends 27 local groundwater development projects. The list of
WUGs with recommended local groundwater development projects has changed, and
the scopes of the projects that were included in the 2011 plan have been updated.
Additional potable water reuse and brackish groundwater desalination projects were
added in 2016.

o Water importation was evaluated as a strategy in the 2001 and 2006 plans, but not in
2011. The 2016 plan re-evaluates water importation as a potential strategy, but it is not

recommended.
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e The City of Lubbock’s strategies have been refined and added to since the 2011 plan
was adopted, and the 2016 plan reflects the changes to these strategies.

e The only new strategy identified by the planning group during this planning round that
has not been considered during previous planning periods was municipal water loss
reduction.

Key Findings and Recommendations

The LERWPG acknowledges that agriculture uses the lion’s share of water in Region O, but
emphasizes that water in support of agricultural production is a worthwhile use of the resource.
The region’s agricultural production is of great economic benefit and those benefits are
statewide. The towns and other sectors of water use and development exist because of
agriculture, and the water needs in this region are distinctly different from those in other parts of
the state. The small towns have existed because of water, but they are shrinking and many
businesses have closed. The LERWPG supports a common sense approach to planning that
. takes into account the importance of agriculture to this region and the state.

The modeled available groundwater amounts for the 2016 plan are based on the adopted
Desired Future Conditions for the groundwater resources within the groundwater management
areas 2 and 6, established in 2010. To continue to meet water demands in Region O over the
planning horizon, WUGs will need to expand existing water supply sources and/or build new
water supply projects. The main threats and constraints to existing and future water supply
sources in Region O are declining aquifer levels, permitting issues (related mainly to the
availability of unappropriated water and environmental concerns), drought, and invasive species
(especially salt cedar, juniper, zebra mussels, and golden algae).

The LERWPG recommends the following:

e Implementation of water conservation measures for all water users to conserve the
region’s water resources for the future

e Continuation and expansion of the ongoing agricultural conservation activities conducted
. under the Texas Alliance for Water Conservation program in Region O
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e Implementation of the recommended WMSs listed in Table ES-1

e Review of the Texas Drought Preparedness Council Situation Reports by water

providers in the region as part of their routine drought monitoring procedures

¢ Implementation of DCPs by water suppliers when appropriate to reduce demand during
drought and to prolong current supplies and development of shortage sharing

agreements

e Review of the planning process by a representative stakeholder group made up of
planning group members from across the state, leading to revisions to better capture

region-specific characteristics as part of the planning process

¢ Development of direct grants and/or cost-sharing arrangements in addition to the State

Water Implementation Fund for Texas (SWIFT) loan program

e Ongoing dedication of funding for projects in the regional and state water plans so that

future generations of Texans will have reliable, affordable, and sufficient water supplies

Llano Estacado Regional Water Plan
December 2015 ES-20
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Water User Group (WUG) Category Summary

REGION O 2020 2030 2040 2050 2060 2070

MUNICIPAL

POPULATION 438,734 480,850 520,999 561,556 602,736 642,235

DEMANDS (acre-feet per year) 81,066 86,726 92,425 98,926  106,044] 113,026
EXISTING SUPPLIES (acre-feet per year) 71,138 64,742 64,716 63,437 61,754 59,707

NEEDS (acre-fect per year)*| ~ (12,950)] (23,955 (29,596)| (37.249)] (@5.600)] (54,279

COUNTY-OTHER
POPULATION 101,761 113,541 124,981 136,313 148,122 159,484
DEMANDS (acre-feet per year) 13,687 14,708 15,784 16,982 18,353 19,692
EXISTING SUPPLIES (acre-feet per year) 14,109 14,778 15,045 15,915 16,546 18,067
NEEDS (acre-feet per year)* (283) (601) (1,341) (1,728) (2,323) (2,092)
MANUFACTURING
DEMANDS (acre-feet per year) 16,575 17,346 18,084 18,717 19,738 20,822
EXISTING SUPPLIES (acre-feet per year) 11,421 12,396 13,673 13,841 13,050 13,599
NEEDS (acre-feet per year)* (5,224) (4,968) (4,462) (4,935) 6,769) (7,316)
MINING
DEMANDS (acre-feet per year) 16,011 17,373 15,729 13,236 10,986 9,333
EXISTING SUPPLIES (acre-feet per year) 7,787 6,759 4,922 2,938 2,363 2,001
NEEDS (acre-feet per year)* 9,921) (11,705) (11,291) (10,314) (8,626) (7,337)

STEAM ELECTRIC POWER
' DEMANDS (acre-feet per year) 25,981 30,376 35,732 42,261 50,221 58,976
EXISTING SUPPLIES (acre-feet per year) 29,376 34,133 41,981 46,373 48,293 47,183

NEEDS (acre-feet per year)* 7747|6617 (3,189) (4,185) G418 (11,793)

LIVESTOCK
DEMANDS (acre-feet per year) 38,828 44,965 46,265 47,638 49,072 50,617
EXISTING SUPPLIES (acre-feet per year) 27,903 31,205 34,138 32,098 30,926 33,632
NEEDS (acre-feet per year)* (12,134) (14,505) (12,889) (16,273) (18,793) (17,631)
IRRIGATION
DEMANDS (acre-feet per year)] 3,518,490 3,396,129 3,271,821| 3,152,785} 3,038,772 2,938,318
EXISTING SUPPLIES (acre-feet per year)] 1,838,906 1,604,789f 1,328,028| 1,153,935] 1,019,259 802,528
NEEDS (acre-feet per year)*} (1,683,573)( (1,795,897)| (1,948,130)| (2,003,648)| (2,024,629)] (2,139,648)
REGION TOTALS

POPULATION| 540,495  s94391] 645980 697,869] 750,858] 801,719
DEMANDS (acre-feet per year)| 3,710,638 3,607,623] 3,495,840] 3,390,545] 3,293,186] 3,210,784
EXISTING SUPPLIES (acre-feet per year)| 2,000,640 1,768,802 1,502,503 1,328,537] 1,192,191] 976,717
NEEDS (acre-feet per year)* | (1,731,832)] (1,858,248)| (2,010,898)] (2,078,332)| (2,112,214)] (2.240,096)

.*W'UG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The needs shown in the WUG Category
Summary report are calculated by first deducting the WUG split’s projected demand from its total existing water supply volume. If the WUG split
has a greater existing supply volume than projected demand in any given decade, this amount is considered a surplus volume. Before aggregating
the difference between supplies and demands to the WUG category level, calculated surpluses are updated to zero so that only the WUGs with needs
in the decade are included with the Needs totals.
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Water User Group (WUG) Second-Tier Identified Water Need Summary

@:ccon0

2020 2030 2040 2050 2060 2070
MUNICIPAL 9,901 20,195 25482 32,698 40,568 48,750
COUNTY-OTHER 253 575 1,310 1,696 2,262 2,024
MANUFACTURING 5,224 4,968 4,462 4,935 6,769 7,316
MINING 9,921 11,705 11,291 10,314 8,626 7,337
" STEAM ELECTRIC POWER 1,747 6,617 3,189 4,185 5,474 11,793
LIVESTOCK 12,134 14,505 12,889 16,273 18,793 17,631
IRRIGATION| 1,613,509} 1,719,032| 1,845,999| 1,900,784} 1,913,896] 2,025,046

*Second-tier needs are WUG split needs adjusted to include the implementation of recommended demand reduction and direct reuse water

management strategies.
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Alternative WUG WMSs and
Associated Projects







TWDB: Alternative WUG WMS Page 1 of |

Alternative Water User Group (WUG) Water Management Strategies (WMS)

WUG Entity Primary Region: O

Water Management Strategy Supplies

11/12/2015 10:47:59 AM

G Entity Name | WMS WMS Name Source Name 2020 2030 2040 2050 2060 2070 | Unit | Unit
Sponsor Cost | Cost
Region 2020 | 2070
HOCKLEY COUNTY - SMYER A |OGALLALA
COU}?OTgI;gEHYIER’ 0 CRMWA LEASE FROM AQUIFER | ROBERTS 30 30 30 30 30 30 | $14333 | $2867
LEVELLAND COUNTY
LUBBOCK COUNTY - LUBBOCK .
DIRECT POTABLE REUSE TO
LUBBOCK 0 NORTH WATER TeATENe | © IDIRECTREUSE | 10,089 | 10,089 | 10,089 | 10,089 | 10,089 | 10089 | $872 | $296
PLANT
LUBBOCK COUNTY - LUBBOCK
DIRECT POTABLE REUSE TO
LUBBOCK ) SOUTH WATeR iREATMENY | © IDIRECTREUSE | 10089 | 10089 | 10089 | 10089 | 10089 | 10089 | $1178 | $436
PLANT
LUBBOCK COUNTY - LUBBOCK | O | BRAZOS LUBBOCK
LUBBOCK O  |NORTHFORK DIVERSIONATCR| COUNTINDIRECT | 10,089 | 10,089 | 10,089 | 10,089 | 10,089 | 10,089 | $620 | $244
7300 REUSE
LUBBOCK 0 L%ﬁ?ﬁ‘;g&”ﬁ%ﬁg{gﬁ%“ %CI)(B}]I\}”?S%CI)I%Z()}IRECT 7510 | 7510 | 7510 | 7,510 | 7,510 | 7,510 | $o30 | $428
LAKE ALAN HENRY PUMP R : , , . . ;
STATION
LUBBOCK COUNTY - LUBBOCK 0 [POST
LUBBOCK o L LAKSABSERvom | 10600 | 10600 | 10600 | 10600 | 10,600 | 10600 | $903 | $252
TR SO B | oot
LUBBOCK 0 AQUIFER ASR | 8071 | 8o71 | 807t | 807 | so7 | som | s1377 | sa34
AQUIFER STORAGE AND L iy
RECOVERY
O |BRAZOS GARZA
LUBBOCK COUNTY - LUBBOCK
LUBBOCK 0 SOUTH FORK DISCHARGE | COUNTYDDIRECT | 183 | 8183 | 8183 | 8163 | 8153 | 8183 | si016 | 8423
TR T | o oo
TULIA ) AQUIFER | SWISHER | 200 200 200 200 200 200 | $1625 | $285
DEVELOPMENT (NEW Ty
LOCATION)
Region O Total Alternative WMS Summes' 64,861| 64,861| 64,861| 64,861' 64,861| 64,86l|

Page 1 of |
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Alternative Projects Associated with Water Management Strategies

Project Sponsor Region: O

Sponsor Name Is Project Name Project Description Capital Cost Online‘
Sponsor a Decade
WWP?
COUNTY-OTHER, N HOCKLEY COUNTY - SMYER CRMWA LEASE CONVEYANCE/TRANSMISSION PIPELINE; $4,115,000| 2020
HOCKLEY FROM LEVELLAND PUMP STATION; STORAGE TANK
LUBBOCK Y LUBBOCK COUNTY - LUBBOCK DIRECT POTABLE CONVEYANCE/TRANSMISSION PIPELINE; $69,458,000f 2020
REUSE TO NORTH WATER TREATMENT PLANT INJECTION WELL; PUMP STATION; WATER
TREATMENT PLANT EXPANSION
LUBBOCK Y LUBBOCK COUNTY - LUBBOCK DIRECT POTABLE CONVEYANCE/TRANSMISSION PIPELINE; $89,441,000] 2020
REUSE TO SOUTH WATER TREATMENT PLANT INJECTION WELL; PUMP STATION; WATER
TREATMENT PLANT EXPANSION; NEW WATER
TREATMENT PLANT
LUBBOCK Y LUBBOCK COUNTY - LUBBOCK NORTH FORK | CONVEYANCE/TRANSMISSION PIPELINE; NEW $46,378,000| 2020
DIVERSION AT CR 7300 SURFACE WATER INTAKE; PUMP STATION;
WATER TREATMENT PLANT EXPANSION
LUBBOCK Y LUBBOCK COUNTY - LUBBOCK NORTH FORK | CONVEY ANCE/TRANSMISSION PIPELINE; NEW $45,058,0001 2020
DIVERSION TO LAKE ALAN HENRY PUMP SURFACE WATER INTAKE; PUMP STATION;
STATION| WATER TREATMENT PLANT EXPANSION; NEW
WATER RIGHT/PERMIT )
LUBBOCK Y LUBBOCK COUNTY - LUBBOCK POST RESERVOIR CONVEYANCE/TRANSMISSION PIPELINE; $93,192,000{ 2020
PUMP STATION; RESERVOIR CONSTRUCTION;
WATER TREATMENT PLANT EXPANSION; NEW
SURFACE WATER INTAKE; WATER
RIGHT/PERMIT AMENDMENT; WATER
RIGHT/PERMIT LEASE OR PURCHASE
LUBBOCK Y LUBBOCK COUNTY - LUBBOCK RECLAIMED CONVEYANCE/TRANSMISSION PIPELINE; $90,935,000F 2020
WATER TO AQUIFER STORAGE AND RECOVERY INJECTION WELL; MULTIPLE WELLS/WELL
FIELD; PUMP STATION; STORAGE TANK;
WATER TREATMENT PLANT EXPANSION; NEW
WATER RIGHT/PERMIT
LUBBOCK Y LUBBOCK COUNTY - LUBBOCK SOUTH FORK | CONVEYANCE/TRANSMISSION PIPELINE; NEW $57,957,000] 2020
DISCHARGE SURFACE WATER INTAKE; PUMP STATION;
WATER TREATMENT PLANT EXPANSION;
DIVERSION AND CONTROL STRUCTURE;
WATER RIGHT/PERMIT AMENDMENT
TULIA N SWISHER COUNTY - TULIA LOCAL CONVEYANCE/TRANSMISSION PIPELINE; $3,204,000f 2020
GROUNDWATER DEVELOPMENT (NEW | MULTIPLE WELLS/WELL FIELD; NEW WATER
LOCATION) TREATMENT PLANT; PUMP STATION
Region O Total Alternative Capital Cost $49937385000’

*Projects with a capital cost of zero are exciuded from the report list.

Page 1 of 1
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[.REGION 0

Water User Group (WUG) Unmet Needs Summary

2020 2030 2040 2050 2060 2070

MUNICIPAL 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 5,224 4,968 4,462 4,935 6,769 1,316
MINING 9,921 11,705 11,291 10,314 8,626 7,337

STEAM ELECTRIC POWER 7,747 6,617 3,189 4,185 5,474 11,793

LIVESTOCK 12,134 14,505 12,889 16,273 18,793 17,631
IRRIGATION| 1,613,509} 1,719,032 1,845,999 1,900,784} 1,913,896{ 2,025,046

*WUG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The unmet needs shown in the WUG Unmet
Needs Summary report are calculated by first deducting the WUG split’s projected demand from the sum of its total existing water supply volume
and all associated recommended water management strategy water volumes. if the WUG split has a greater future supply volume than projected
demand in any given decade, this amount is considered a surplus volume. Before aggregating the difference between supplies and demands to the
WUG category level, calculated surpluses are updated to zero so that only the WUGs with unmet needs in the decade are included with the Needs
totals. Unmet needs water volumes are shown as absolute values.

Page 1 of 1
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Daniel B. Stephens & Associates, Inc.

1. Planning Area Description

1.1 State Water Planning

1.1.1 History and Current Status of Texas Water Planning

To better prepare for drought and increasing population, the 75th Texas Legislature passed
Senate Bill 1 (SB1) in 1997 to establish rules for Texas state water planning. The water
planning process as outlined in SB1 is designed to increase the amount of local participation
and input. To accomplish this, SB1 established 16 regional planning groups that are tasked

with developing a regional water plan every five years (Figure 1-1).

Regional water plans use a 50-year planning horizon and are required to have the following
chapters:

e Planning Area Description

e Population and Water Demand Projections

o Water Availability and Existing Water Supplies

¢ |dentification of Water Needs

o Water Management Strategies

e Impacts of the Regional Water Plan

e Drought Response Information, Activities and Recommendations

e Reporting of Financing Mechanisms for Water Management Strategies
e Adoption of Plan and Public Participation

¢ Implementation and Comparison to the Previous Regional Water Plan

Once the regional water plans are approved by the regional boards, they are submitted to the
Texas Water Development Board (TWDB). The TWDB compiles all of the regional plans, as
well as other relevant information, into a State Water Plan. The 2017 State Water Plan will be

Liano Estacado Regional Water Plan
December 2015 1-1
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Planning Area Description

Daniel B. Stephens & Associates, Inc.

the fourth plan published under SB1 and the tenth plan published in state history. Previous
State Water Plans were published in 1961, 1968, 1984, 1990, 1992, 1997, 2002, 2007, and
2012.

1.1.2 Llano Estacado Regional Water Planning Group
The Llano Estacado Regional Water Planning Group (LERWPG), or Region O, is a 21-county

area located in the Panhandle of Texas. Figure 1-1 shows a map of Region O, which consists

of the following counties:

e Bailey e Dickens e Lubbock
¢ Briscoe ¢ Floyd e Lynn

¢ Castro ¢ Gaines e Motley
e Cochran » Garza e Parmer
¢ Crosby » Hale e Swisher
e Dawson o Hockley o Terry

¢ Deaf Smith e Lamb e Yoakum

SB1 requires that each regional board include representatives from different interest groups.
Table 1-1 lists the voting and non-voting members of Region O and the interest group they
represent. Region O has 22 voting members from 11 different interest groups. The non-voting

members represent various state agencies and private consultants.

Shortly after its inception, Region O drafted a mission statement to highlight the regional
importance of agribusiness to the economy and the importance that water has to this industry.

The statement, adopted on April 16, 1998, is as follows:

Develop, promote, and implement water conservation, augmentation, and management
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 viability and
longevity of the region through these activities.

Llano Estacado Regional Water Plan
December 2015 1-3



Planning Area Description

Daniel B. Stephens & Associates, Inc.

Table 1-1. Llano Estacado Regional Water Planning Group Members

Interest Group Name Entity
Voting members
Agriculture H.P. Brown Texas Cattle Feeders
Delmon Eliison, Jr. Agricultural producer
Mark Kirkpatrick Farming and ranching
Jimmy Wedel Agricultural producer

County governments

Charles (Charlie) Morris

Dickens County Commissioner

Electric generating utilities

Bill Harbin

Lighthouse Electric Coop

Environment Jim Steiert West Texas Rural Telephone

GMAs Jack Campsey Gateway GCD (GMA 6)
Ronnie Hopper Agricultural producer (GMA 2)

Industries (oil & gas) vacant —

Municipalities (large) Aubrey A. Spear, P.E. City of Lubbock

Municipalities (medium) Tom Simons City of Hereford

Municipalities (small) John Taylor City of Friona

Public

Dr. Melanie Barnes

Texas Tech University

Dr. Ken Rainwater

Texas Tech University

River authority

Michael McClendon

Brazos River Authority

Small business

Don McElroy

Irrigation pumps and power

Water districts Jason Coleman, P.E. High Plains UWCD No. 1
Harvey Everheart Mesa UWCD
Kent Satterwhite CRMWA

Water utilities Doug Hutcheson City of Wolfforth

Non-voting members

Regulatory

Sarah Backhouse

TWDB Project Manager

John Clayton

Texas Parks and Wildlife Department

Jason Lindeman

Texas Commission on Environmental Quality

Matt Williams

Texas Department of Agriculture

Technical consultant

Amy Ewing, P.G.

Daniel B. Stephens & Associates, Inc.

GMA = Groundwater Management Area UWCD = Underground water conservation district
GCD = Groundwater conservation district TWDB = Texas Water Development Board

High Plains Underground Water Conservation District No. 1 is the political subdivision for the
Llano Estacado region. The main technical consultant for this water plan is Daniel B. Stephens
& Associates, Inc. (DBS&A). RPS Espey performed the surface water modeling, and Parkhill, .

Smith and Cooper provided local support.

Llano Estacado Regional Water Plan
December 2015 1-4
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1.2 Population

In 2010, the population of Texas was approximately 25.1 million (U.S. Census Bureau, 2015).
The combined 2010 population of the 21 counties in Region O was 489,926, accounting for
1.9 percent of the state’s population. By 2070, it is projected that the population of Region O
will increase by 33 percent to 801,719, accounting for 1.6 percent of the state’s population.
Table 1-2 lists the 2010 population, area, and population density for all counties in Region O.
Figure 1-2 shows the historical population of Region O from 1900 to 2010 as well as the
projected population of the region from 2010 to 2070.

While Region O is predominately rural, there are several large urban centers. Table 1-3 lists all
cities in the region that have a projected population greater than 5,000 at any time between
2020 and 2070. The majority of the region’s population is located in Lubbock County. In 2010,

this county accounted for roughly 57 percent of the region’s population.
‘ 1.3 Economic Activity

Table 1-4 shows the Region O water demand projections by economic sector for each decade
in the planning period. The main economic activity in Region O is agriculture. Cotton, sorghum,
corn, and winter wheat are the major crops grown in the Llano Estacado region. For all
decades in the planning horizon, water used for agricultural irrigation is projected to account for

more than 90 percent of regional water demand.

The U.S. Census Bureau conducts an economic census of all business services (excluding
agricultural services) every five years. The most recent available economic census data are
from 2007 (the 2012 data have not yet been released). Table 1-5 shows the retail sales, annual

payroll, and per capita income by county.

Llano Estacado Regional Water Plan
December 2015 1-5
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Table 1-2. Region O Population, Area, and
. Density by County in 2010

2010 Census County Area Density per
County Population (square miles) Square Mile
Bailey 7,165 827 8.7
Briscoe 1,637 900 1.8
Castro 8,062 894 9.0
Cochran 3,127 775 4.0
Crosby 6,059 900 6.7
Dawson 13,833 900 15.4
| Deaf Smith 19,372 1,497 12.9
Dickens 2,444 902 2.7
| Floyd 6,446 992 6.5
| Gaines 17,526 1,502 11.7
Garza | 6,461 893 7.2
Hale 36,273 1,005 36.1
Hockley 22,935 908 252
Lamb 13,977 1,016 13.8 .
Lubbock 278,831 896 3113
Lynn 5,915 892 6.6
Motley 1,210 990 1.2
Parmer 10,269 881 11.7
Swisher 7,854 890 8.8
Terry 12,651 889 14.2
Yoakum 7,879 800 9.9
Total 489,926 20,149 24.3

# U.S. Census Bureau, 2015

Llano Estacado Regional Water Plan
December 2015 ‘ 1-6
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Table 1-3. Cities with Populations Greater than 5,000

Projected Population by Decade Percentage

2010 Census Increase from

County City Population 2020 2030 2040 2050 2060 2070 2020 to 2070
Bailey Muleshoe 5,158 5,769 6,452 7,131 7,833 8,527 9,208 37
Castro Dimmitt 4,393 4,845 5,259 5,555 5,830 6,044 6,216 22
Dawson Lamesa 9,422 9,903 10,251 10,490 10,535 10,840 11,039 10
Deaf Smith Hereford 15,370 17,576 20,291 23,258 26,623 29,267 32,158 45
Gaines Seminole 6,430 7,102 7,893 8,834 9,855 10,648 11,475 38
Garza Post 5,376 6,012 6,452 6,841 7,098 7,466 7,770 23
Hale Plainview 22,194 23,443 24,453 24,870 24,662 25,312 25,585 8
Hockley Levelland 13,542 14,839 15,785 16,359 16,467 17,202 17,676 16
Lamb Littlefield 6,372 6,406 6,366 6,249 6,034 5,984 5,874 -9
Lubbock Lubbock 229,573 255,257 283,597 | 312,043 342,371 371,227 399,846 36
Slaton 6,121 6,179 6,257 6,352 6,467 6,547 6,621 7
Wolfforth 3,670 4,577 5,577 6,569 7,614 8,633 9,647 53
Parmer Friona 4,123 4,587 5,079 5,520 5,953 6,462 6,924 34
Swisher Tulia 4,967 5,222 5,483 5,564 5,530 5,803 5,932 12
Terry Brownfield 9,657 10,381 11,036 11,696 12,296 12,860 13,386 22
Yoakum Denver City 4,479 5,072 5,736 6,327 6,955 7,618 8,249 39

Llano Estacado Regional Water Plan

December 2015




61

Planning Area Description

Table 1-4. Projected Water Demand by Economic Sector, 2020 through 2070

Daniel B. Stephens & Associates, Inc.

Projected Water Demand (acre-feet per year)

Category 2020 2030 2040 2050 2060 2070
Irrigation 3,518,490 3,396,129 3,271,821 3,152,785 3,038,772 2,938,318
Municipal 94,753 101,434 108,209 115,908 124,397 132,718
Manufacturing 16,575 17,346 18,084 18,717 19,738 20,822
Steam-electric power 25,981 30,376 35,732 42,261 50,221 58,976
Mining 16,011 17,373 15,729 13,236 10,986 9,333
Livestock 38,828 44,965 46,265 47,638 49,072 50,617

Region O Total 3,710,638 3,607,623 3,495,840 3,390,545 3,293,186 3,210,784

Texas Total | 18,411,628 19,189,436 19,713,045 20,261,283 20,858,870 21,601,698

Llano Estacado Regional Water Plan

December 2015
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Table 1-5. Region O Retail Sales, Annual Payroll, and Per Capita Income by County

Daniel B. Stephens & Associates, Inc.

1.4 Current Water Use

Per Capita Income
Retail Sales 2007 | Annual Payroli 2007 2009-2013
County ($) ($) ($)
Bailey 41,726,000 39,974,000 18,676
Briscoe 6,660,000 3,503,000 20,697
Castro 5,579,000 27,005,000 19,708
Cochran 26,876,000 10,867,000 17,371
Croshy 23,791,000 31,983,000 18,959
Dawson 148,370,000 74,110,000 17,677
Deaf Smith 224,228,000 167,267,000 17,532
Dickens 11,311,000 9,031,000 20,578
Floyd 40,010,000 28,379,000 21,655
Gaines 82,554,000 116,746,000 21,572
Garza 34,963,000 38,750,000 16,175
Hale 325,074,000 329,688,000 18,004
Hockley 201,686,000 195,205,000 21,984
Lamb 95,775,000 85,849,000 18,744
Lubbock 3,924,861,000 3,101,080,000 23,773 .
Lynn 19743000 21,431,000 21,639
Motley 5,220,000 4,260,000 18,828
Parmer 39,479,000 96,705,000 19,304
Swisher 35,247,000 26,470,000 17,880
Terry 133,700,000 70,566,000 21,201
Yoakum 36,959,000 88,047,000 21,389
Total 5,463,812,000 4,566,916,000 413,346
Average 260,181,524 217,472,190 19,683
Median 39,479,000 39,974,000 19,304

The TWDB compiles historical water use estimates by county. Figure 1-3 and Table 1-6 show
Region O’s total water use from 2003 through 2012 (10 years) as well as the percentage of use
from groundwater sources versus surface water sources. The region’s 10-year average water
use is 3,787,711 acre-feet per year, of which 98.6 percent (3,735,466 acre-feet) is from

groundwater sources and 1.4 percent (52,245 acre-feet) is from surface water sources. ‘

Llano Estacado Regional Water Plan
December 2015 1-10
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Table 1-6. Region O Total Water Use, 2003 to 2012

Total Water Use Source (% of total)
Year (acre-feet) Surface Water | Groundwater

2003 4,183,568 1.4 98.6
2004 4,186,601 4.8 95.2
2005 2,959,070 1.6 98.4
2006 3,147,336 1.6 98.4
2007 4,417,893 0.8 99.2
2008 4,697,179 0.6 99.4
2009 3,854,159 0.9 99.1
2010 2,808,422 1.1 98.9
2011 3,836,918 0.6 99.4
2012 3,785,966 04 99.6

Average 3,787,711 1.4 98.6

Table 1-7 and Figure 1-4 show Region O’s water use by economic sector during this 10-year

period. Unquestionably, the region’s largest water demand has been for irrigated agriculture.

On average, from 2003 to 2012, 95 percent of the region’s water use was attributed to irrigated
agriculture. Table 1-8 and Figure 1-5 show the historical and future irrigation water use by
county in the region from 1980 to 2070. Castro, Hale, and Parmer counties have the largest

irrigation water demands.

After agriculture, the next largest water demand is for municipalities. From 2003 to 2012,
municipal water use accounted for 2.2 percent of the region’'s total demand. The City of
Lubbock is the largest municipality, containing approximately 47 percent of the regional
population during the 2010 Census. In 2010, the City of Lubbock used just over 1 percent of the

total regional water demand (49 percent of the 2010 municipal water use).

1.5 Current Water Supplies and Water Quality

Table 1-9 lists the current water supplies in the Llano Estacado region. Each supply is

discussed in more detail in the following sub-sections.

Llano Estacado Regional Water Plan
December 2015 1-12
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Table 1-8. Historical and Future Irrigation Water Demand by County

Historical Irrigation VWater Use (acre-feet per year) Projected Irrigation Water Demand (acre-feet per year)

County 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070
Bailey 410,640 220,775 182,865 61,429 119,268 116,407 113,614 110,888 108,227 105,752
Briscoe 48,963 39,592 26,329 28,904 37,260 35,908 34,604 33,348 32,137 31,052
Castro 418,174 351,189 503,792 352,244 387,976 373,101 358,796 345,040 331,812 320,029
Cochran 97,313 32,679 119,985 66,485 102,229 98,284 94,489 90,841 87,334 84,214
Crosby 142,064 105,634 112,135 78,949 117,362 112,634 108,095 103,742 99,564 95,864
Dawson 58,083 39,097 146,039 78,974 106,630 100,619 94,945 89,594 84,544 80,286
Deaf Smith 309,193 285,459 372,827 178,570 193,410 187,282 181,349 175,604 170,041 164,985
Dickens 7,689 4,779 9,486 8,662 9,363 9,085 8,814 8,550 8,293 8,060
Floyd 303,154 131,706 237,020 102,458 147,725 141,841 136,191 130,767 125,559 120,941

g Gaines 517,051 392,950 414,772 318,882 379,779 360,000 341,251 323,477 306,629 292,238
Garza 7,110 4,383 12,165 7,354 11,621 10,937 10,299 9,697 9,130 8,655
Hale 675,720 461,931 367,700 219,643 369,812 357,560 345,713 334,258 323,183 313,161
Hockley 135,358 92,968 174,996 98,943 131,207 126,077 121,146 116,409 111,858 107,813
Lamb 614,029 351,050 377,893 182,763 325,356 312,802 300,732 289,129 277,974 268,045
Lubbock 137,753 230,717 242,978 106,030 169,242 159,740 150,773 142,310 134,322 127,582
Lynn 71,586 39,988 120,372 53,247 84,566 80,019 75,711 71,641 67,790 64,515
Motley 3,558 3,883 9,168 6,067 9,439 9,159 8,884 8,617 8,359 8,123
Parmer 437,315 475,000 415,449 256,507 329,806 326,305 322,840 319,413 316,021 312,736
Swisher 212,835 139,650 171,706 113,473 196,895 203,171 202,011 200,857 199,709 198,581
Terry 134,576 131,901 203,141 137,221 143,461 136,107 129,129 122,508 116,226 110,848
Yoakum 179,008 122,409 127,059 199,437 146,083 139,091 132,435 126,095 120,060 114,838

Total ‘4,921 172 | 3,657,740 | 4,347,877 | 2,656,242 | 3,518,490 | 3,396,129 | 3,271,821 | 3,152,785 | 3,038,772 | 2,938,318

Llano Estacado Regional Water Plan
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Table 1-9. Water Supplies in Region O

Source Type Water Source
Groundwater (aquifers) Ogallala

Seymour
Edwards-Trinity (High Plains)
Dockum (Santa Rosa)

Springs Hulsey
Couch
Buffalo
Roaring
Surface water Brazos River Basin

Canadian River Basin
Colorado River Basin
Red River Basin
Playa Lakes
Developed surface water Lake Alan Henry
Lake Meredith

Lake Mackenzie
. White River Lake

Reuse No active projects

1.5.1 Groundwater Sources

There are two major aquifers in Region O, the Ogallala and Seymour aquifers, and two minor
aquifers, the Edwards-Trinity (High Plains) and the Dockum (Santa Rosa) aquifers (Figures 1-6a

and 1-6b). Figure 1-7 depicts the major geologic formations in the region.

1.5.1.1 Ogallala Aquifer

The Ogallala Aquifer is the largest aquifer in the United States, providing water to portions of
eight states in the Great Plains (South Dakota, Wyoming, Nebraska, Colorado, Kansas,
Oklahoma, New Mexico, and Texas). In Texas, the Ogallala Aquifer covers 36,515 square
miles in all or part of 48 counties. The Canadian River divides the formation into northern and
southern portions, which are hydrologically unconnected. Region O is located in the southern

portion.

Llano Estacado Regional Water Plan
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The Ogallala Formation consists of sand, gravel, clay, and silt deposited during the Tertiary
Period. The maximum reported thickness is 800 feet, although the average freshwater
saturated thickness is 95 feet. The average yield from an Ogallala well is 500 gallons per
minute (gpm), with a maximum yield of 2,000 gpm. In general, the groundwater gradient is to

the southeast.

Water in the Ogallala Aquifer is classified as fresh, but there is a significant difference in quality
between the northern and southern portions of the aquifer. Generally, the northern Ogallala has
In 1993, the TWDB conducted an extensive
water quality study of the Ogallala Aquifer (Hopkins, 1993). Table 1-10 shows several different

a higher saturated thickness and water quality.

water quality parameters for the northern and southern Ogallala.

Table 1-10. Water Quality in the Ogallala

Concentration (mg/L ")
North South
Parameter® Range” Average Range® | Average
Major Anions and Cations
Calcium 16 — 562 49 26 - 573 104
Chloride 1-583 29 6 — 3,069 256
Fluoride <0.1-5 1.6 0.2-121 3.5
Magnesium 2-131 26 9.5-524 78
Potassium 0.7-14 6.1 3-78 14.2
Sodium 3.6 — 261 36 13-1,340 156
Sulfate 3-1,882 46 19 - 2,262 285
Dissolved solids 98 — 2,732 366 319 -6,642 1,132
Hardness ° 98 — 1,956 230 151 - 3,585 421
Nutrients
Nitrate 0.5%° 9.8 19.8%° 31.8
Orthophosphate NA 0.05 NA 0.06

Source: Hopkins, 1993
= Samples collected from 1989 to 1992
b ;

Unless otherwise noted

mg/L= Milligrams per liter

NA = Percentage exceeding the MCL not available

Cc & 5
Hardness is measured as calcium carbonate

4 Percentage exceeding the MCL
© Type of phosphate used in fertilizers
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The Ogallala Aquifer is critical to the economy in Texas. Over 95 percent of the water pumped
from the aquifer is used for irrigated agriculture. Additionally, the Ogallala is the sole source for
many municipalities in the region. In Region O, the Ogallala Aquifer accounts for more than
85 percent of the total estimated water supplies (surface and groundwater) throughout the
planning period (2020 to 2070).

1.5.1.2 Seymour Aquifer

The Seymour Aquifer is a major aquifer that extends across north and central Texas. This
Quaternary-age aquifer consists of isolated pods of water-bearing alluvial sediments found in
23 counties. In general, water yields are higher in the lower portion of the aquifer. The average
yield of a Seymour well is 300 gpm (range <100 gpm to 1,300 gpm). The water levels in the
Seymour Aquifer have remained relatively constant in recent years. In Region O, the Seymour
Aquifer accounts for less than half of 1 percent of the total estimated water supplies throughout
the planning period (2020 to 2070). Approximately 90 percent of water pumped from the

Seymour is used for irrigation, with the remaining 10 percent used for municipal water systems.

Water quality in the Seymour is highly dependent on location. In most areas, the groundwater
ranges from fresh to slightly saline with total dissolved solids (TDS) concentrations ranging from
100 to 3,000 milligrams per liter (mg/L). However, in some localities, the water is considered
highly saline, with TDS concentrations as high as 10,000 mg/L. In most areas of the Seymour
Aquifer, nitrate concentrations exceed the state’s primary drinking water standard of 10 mg/L.
The Texas Water Resources Institute reports that the nitrate concentrations exceed the state’s
standard in more than 75 percent of Seymour wells tested, with a maximum reported nitrate

concentration of 35 mg/L. Chloride concentrations are also high in most areas of the Seymour.

1.6.1.3 Edwards-Trinity (High Plains) Aquifer

The Edwards-Trinity (High Plains) Aquifer is a minor aquifer in the Texas Panhandle, covering
more than 7,800 square miles across 14 counties. This aquifer lies between the Ogallala
Aquifer (overlying) and the Dockum Aquifer (underlying). While similar in name, this aquifer is
distinct from the Edwards, Trinity, Edwards-Trinity (Plateau), and High Plains aquifers (Ashworth
and Hopkins, 1995).

Llano Estacado Regional Water Plan
December 2015 1-23
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The Edwards-Trinity (High Plains) Aquifer was formed in the Cretaceous Period and consists of
three main water-bearing formations: the sandstone of the Antlers Formation (Trinity Group), the
limestone of the Comanche Peak Formation, and the limestone of the Edwards Formation.
Generally, water moves in a southeasterly direction. The average saturated thickness is 126
feet. Approximately 95 percent of water pumped from the Edwards-Trinity (High Plains) Aquifer
is used for irrigation. The majority of recharge occurs through leakage from the overlying
Ogallala Aquifer.

Groundwater in the Edwards-Trinity (High Plains) Aquifer is slightly saline. In most areas, TDS
ranges from 1,000 to 2,000 mg/L; however, concentrations exceeding 3,000 mg/L have been
reported. Higher TDS levels are found in areas where saline lakes or the gypsum-rich Tahoka
and Double Lakes Formation overlie the aquifer (TWDB, 2015a). The USGS Groundwater Atlas
(Ryder, 1996) reports that water in the Edwards-Trinity (High Plains) Aquifer is “slightly to
moderately” hard. In Region O, the Edwards-Trinity (High Plains) Aquifer accounts for less than
half of 1 percent of the total estimated water supplies throughout the planning period (2020 to
2070).

1.5.1.4 Dockum Aquifer

The Dockum Aquifer is a minor aquifer located in 46 counties in northwest Texas that supplies
water for use in irrigation, public water supply, livestock, manufacturing, and the oil and gas
industry. In Region O, the Dockum Aquifer accounts for close to 1 percent of the total estimated
water supplies throughout the planning period (2020 to 2070). This Triassic-age aquifer
includes all formations of the Dockum group (oldest to youngest). the Santa Rosa Formation,
the Tecovas Formation, the Trujillo Sandstone, and the Cooper Canyon Formation. Sandstones
near the base of the Dockum group produce the highest water yields and are often referred to

collectively as the Santa Rosa Aquifer.

While freshwater exists in some outcrop areas, water quality in the Dockum Aquifer is generally
poor and tends to decrease with depth. TDS concentrations range from less than 1,000 mg/L
(freshwater) in outcrop areas to more than 60,000 mg/L (brine) in the depths of the aquifer
(Bradley and Kalaswad, 2003). Throughout much of the aquifer, the concentrations of nitrate,

radium-226, radium-228, and uranium exceed the state’s primary drinking water standards. The

Llano Estacado Regional Water Plan
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average hardness of groundwater in the Dockum is 470 mg/L, ranging from less than 25 mg/L to
more than 3,600 mg/L. In some areas, sodium concentrations in the Dockum are so high that

the water causes crop damage if used for irrigation.
1.5.2 Major Springs

While the region once had numerous active springs, conversion of native grasslands to
agriculture has caused the majority of springs to become inactive. Declines in the water table
caused by groundwater pumping for irrigated agriculture is the main reason for the reduction in
the number of active springs. To a lesser extent, sedimentation caused by loss of native
groundcover is also cited as a cause of the reduced number of active springs. According to

the TWDB (Brune, 1975), there are four major springs in Region O today (Figure 1-8):

e Hulsey Springs
e Couch Springs
. o Buffalo Springs

e Roaring Springs

Hulsey Springs is a group of several springs located within Palo Duro Canyon in Briscoe
County. Discharge rates at the springs have dropped significantly in the last century due to
irrigation. The TWDB reports that in September 1946 the discharge rate was 2.1 cubic feet per
second (cfs), but by June 1971, the discharge rate had dropped to 0.2 cfs. This spring

produces water from the Santa Rosa Sandstone, part of the Dockum Aquifer.

Couch Springs is located 8 miles east of Crosbyton in Crosby County in the Brazos River Basin.
This spring produces water from the Ogallala Aquifer. The flow rate was last measured in
November 1938 at 1.9 cfs.

Buffalo Springs is a system of six springs located 9 miles southeast of the City of Lubbock in
Lubbock County. Buffalo Springs produces water from the Comanche limestone in the

Edwards-Trinity (High-Plains) Formation. The flow rate was last measured in 1976 at

. 1,347 gpm.
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Roaring Springs is located 4 miles south of the town of Roaring Springs in Motley County in the
Red River Basin. This spring produces water from the Santa Rosa Sandstone and the Ogallala
Aquifer. The TWDB reports that in 1937, the discharge rate was 1.1 cfs and remained relatively

constant until 1973 when the rate was 1.3 cfs. No more current measurements are available.

As reported in Springs and Seeps of the Llano Estacado Region (prepared by LERWPG
member Jim Steiert and provided in Appendix 1A), information collected through extensive
phone interviews in 2004, 2005, and 2015 indicates that there are numerous smaller springs
and seeps in the region. These springs and seeps provide local water for livestock and wildlife;

however, many only revive after heavy rainfall.
1.5.3 Surface Water

While there is very little surface water within Region O, four river basins dissect the region.

Playa lakes also occur naturally in most counties in the region.

1.5.3.1 River Basins
The four river basins in Region O are the Brazos, Canadian, Colorado, and Red (Figure 1-9).
Table 1-11 shows which counties are in each basin, and Table 1-12 shows the area, river

length, and average flow of each basin. These four basins are discussed in detail below.

1.5.3.1.1 Brazos River Basin. The Brazos River Basin is the second largest river basin in
Texas (behind the Rio Grande River Basin), encompassing more than 42,000 square miles in
Texas. The Brazos River Authority identifies 14 different watersheds within the basin, of which
only 2, the Caprock and the Salt and Double Mount Forks of the Brazos River are in Region O.
The Caprock watershed is considered “non-contributing” to the Brazos River Basin due to a

“lack of rainfall and high evaporative rates” (Brazos River Authority, 2012).
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Table 1-11. Counties within Region O River Basins

River Basin
County Canadian Red Brazos Colorado
Bailey X
Briscoe X
Castro X X
Cochran X X
Crosby X X
Dawson X X
Deaf Smith X X
Dickens X X
Floyd X X
Gaines _ X
Garza X X
Hale X X
Hockley X X
Lamb X
Lubbock X
‘ Lynn X X
Motley X
Parmer X X
Swisher X X
Terry X X
Yoakum X
partal counties n basin 1 10 18 8
Table 1-12. Region O River Basin Area, Length, and Flow
Basin Area River Length
(square miles) (miles) Average Flow
River Basin Total In Texas Total In Texas (ac-ft/yr)
Brazos ' 45,573 42,865 840 840 6,074,000
Canadian 47,705 12,865 906 213 196,000
Colorado 42,318 39,428 865 865 1,904,000
Red 93,450 24,297 1,360 695 3,464,000

. Source: TWDB, 2015b
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Of the 42 lakes that the TWDB lists in this basin, 3 (Buffalo Springs, Lake Alan Henry, and
White River Lake) are located in the Llano Estacado region. Littlefield, Levelland, Plainview,
and Lubbock are the major population centers located in the Region O portion of this basin. In
the 2012 Basin Summary Report, three basin-wide water quality issues are identified (Brazos
River Authority, 2012, Section 1.7):

e Elevated bacteria levels (may impact use for recreational purposes)
o Dissolved oxygen depletion (may impact aquatic life)

e Natural salt pollution (may impact potable water use)

1.5.3.1.2 Canadian River Basin. The Canadian River begins in the Sangre de Cristo
Mountains of New Mexico and ends with its confluence with the Arkansas River in Oklahoma.
Texas encompasses 27 percent (just over 12,800 square miles) of the basin. Only a small part
of Region O, the northwest corner of Deaf Smith County, lies in the Canadian River Basin. Lake
Meredith (in Region A) is located within this basin. The Canadian River is known to have high
TDS and chloride levels (Section 1.5.4.2).

1.6.3.1.3 Colorado River Basin. The Colorado River flows from Dawson County, Texas to
Matagorda Bay on the Gulf of Mexico, located in Calhoun and Matagorda counties.
Consequently, over 90 percent of the Colorado River Basin is located in Texas (the rest of the
basin is in New Mexico). No Region O reservoirs are located in the Colorado River Basin. The
most upstream reservoir in the basin is J.B. Thomas, which is in Region F. Water quality in J.B.
Thomas is considered good, although water quality in the basin declines downstream, with
occasional elevated chloride concentrations, impacts from the oil industry, low dissolved oxygen

levels, and elevated fecal coliform bacteria levels.

1.5.3.1.4 Red River Basin. The Red River Basin includes parts of New Mexico, Texas,
Oklahoma, Arkansas, and Louisiana. The total basin area covers more than 93,000 square
miles, 24,297 square miles of which are located in Texas. The TWDB lists 24 major state lakes
in the Red River Basin; Lake Mackenzie is the only Region O reservoir in this basin. In parts of

the basin, there are high concentrations of naturally-occurring chloride due to salt water springs,
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seeps, and gypsum outcrops. Under low-flow conditions, elevated concentrations of total

dissolved solids and sulfate also occur.

1.6.3.2 Playa Lakes

Playa lakes are shallow, ephemeral wetlands that only hold water after precipitation events.
They are typically less than 1 meter in depth and range in size from 0.8 hectares (ha) to 267 ha,
although 87 percent of playas are less than 12 ha (Haukos and Smith, 1992). The Playa Lakes
Joint Venture (2015) reports that 20,000 to 30,000 playa lakes are located in the high plains of
the Llano Estacado subregion, or Southern High Plains (which encompasses the Region O
water planning area). A member of the regional water planning group indicated that based on
his conversations with Dave Haukos, the Playa Lakes Joint Venture figure may be an

overestimate of the number of playa lakes remaining in the Southern High Plains (Steiert, 2015).

Table 1-13 shows the number and acres of playas per county in Region O, as reported by the

Playa Lakes Joint Venture (2015). Over 99 percent of playas are located on private property.

While playas comprise only 2 percent of the landscape on the High Plains (Haukos and Smith,
1997), they are a focal point for biodiversity. As the main surface water source for the Great
Plains, playas have been found to have over 300 percent more biodiversity than a comparable
area of surrounding short-grass prairie (Smith et al., 2011). Close to 200 species of birds,
37 species of mammals, 9 species of amphibians, and 346 plant species have been
documented at playa lakes across the Great Plains (Haukos and Smith, 1997). Reptiles and
insects are also known to use these wetlands. Due to the ephemeral nature of playas, fish are

not naturally present.

Playas can be delineated from surrounding areas by soil type. Playas bottoms are
characterized by their hydric soils, typically Randall clay. When dry, the clay will crack and form
deep gaps through which water can percolate down into underlying aquifers. This is the main
method of recharge for the Ogallala Aquifer. In fact, it is estimated that playas are responsible
for roughly 95 percent of the recharge to the Ogallala (Playa Lakes Joint Venture, 2015). After

the clay becomes saturated, it expands and enables the playa to hold water.
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Table 1-13. Playas in Region O

County Number of Playas Acres of Playas

Bailey 893 8,767
Briscoe 1,753 21,714
Castro 1,326 19,510
Cochran 275 1,390
Crosby 1,600 19,619
Dawson 697 7,423
Deaf Smith 530 11,285
Dickens 289 3,642
Floyd 2,366 33,739
Gaines 68 246
Garza 506 4,220
Hale 2,388 26,882
Hockley 1,197 8,225
Lamb 1,979 14,041
Lubbock 1,835 15,029
Lynn 1,113 10,455 ‘
Motley 52 599
Parmer 839 9,765
Swisher 1,723 26,182
Terry 300 2,063
Yoakum 37 184

Total in Region O 21,766 244,981

Source: Playa Lakes Joint Venture, 2015

While playas comprise only 2 percent of the landscape on the High Plains (Haukos and Smith,
1997), they are a focal point for biodiversity. As the main surface water source for the Great
Plains, playas have been found to have over 300 percent more biodiversity than a comparable
area of surrounding short-grass prairie (Smith et al., 2011). Close to 200 species of birds,
37 species of mammals, 9 species of amphibians, and 346 plant species have been
documented at playa lakes across the Great Plains (Haukos and Smith, 1997). Reptiles and
insects are also known to use these wetlands. Due to the ephemeral nature of playas, fish are

not naturally present.
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Playas can be delineated from surrounding areas by soil type. Playas bottoms are
characterized by their hydric soils, typically Randall clay. When dry, the clay will crack and form
deep gaps through which water can percolate down into underlying aquifers. This is the main
method of recharge for the Ogallala Aquifer. In fact, it is estimated that playas are responsible
for roughly 95 percent of the recharge to the Ogallala (Playa Lakes Joint Venture, 2015). After

the clay becomes saturated, it expands and enables the playa to hold water.

The Playa Lakes Joint Venture estimates that approximately 70 percent of playas have been
altered from their natural state through tilling, pitting, or sedimentation (Playa Lakes Joint
Venture, 2015), but a recent study of the physical loss and modification of Southern Great
Plains (Texas, New Mexico, and Oklahoma) playas found that only 0.2 percent of playas had no
wetland or watershed modification (Johnson et al.,, 2012). The study further estimated that
between 17 percent and 60 percent of the historical playas that were recently still present on the
landscape have been lost. Alterations to playas can significantly affect their ecological value by

inhibiting a playa’s recharge ability, shortening a playa’s hydroperiod, and/or impacting water

' quality.

1.5.4 Developed Surface Water Resources

Four reservoirs (one in Region A and three in Region O) supply water to users in the Llano
Estacado region (Sections 1.5.4.1 through 1.5.4.4).

1.56.4.1 Lake Alan Henry

Lake Alan Henry (LAH) is owned and operated by the City of Lubbock. The lake is located in
Garza (Region O) and Kent (Region G) counties on the South Fork of the Double Mountain Fork
of the Brazos River (Figure 1-8). It is 10 miles east of the town of Justiceburg and 65 miles
southeast of the City of Lubbock.

To protect against drought and prepare for increases in population over time, the City of
Lubbock began planning for Lake Alan Henry in the 1960s. Construction began on the John T.
Montford Dam three decades later in 1991. Construction was completed in October 1993 and
. water officially began being impounded in January 1994. The John T. Montford Dam is an
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earthfill dam that is 3,600 feet long and reaches a maximum height of 138 feet. The drainage
area for the lake is 394 square miles. The lake is roughly 11 miles long with 56 miles of
shoreline. At the conservation pool elevation of 2,220 feet above mean sea level (ft msl), the
capacity of the lake is 94,808 acre-feet with a surface area of 2,741 acres. A 2008 LAH Yield
Model memorandum by HDR Engineering, Inc. found the firm yield of the lake to be
22,210 ac-ft/yr and the safe yield to be 16,080 ac-ft/yr.

In 2007, the City of Lubbock began the preliminary engineering on the water supply
infrastructure necessary to deliver water from the lake to the city. This project was divided into
two phases. Phase 1 was completed in 2012 and can supply Lubbock with up to 8,000 ac-ft/yr
of water (peaking capacity of 15 million gallons per day [mgd]). Phase 2 is anticipated to begin
in the near future and will double the capacity of the lake so that it can supply up to

16,000 ac-ft/yr (peaking capacity of 30 mgd), just under the lake’s safe yield.

In addition to the City of Lubbock, LAH also provides the Lake Alan Henry Water Supply District
and the South Garza Water Supply Corporation with water. The Lake Alan Henry Water Supply
District can contractually use up to 520 ac-ft/yr and the South Garza Water Supply Corporation
can use 20 ac-ft/yr. The two districts supply municipal water to communities around the lake.

The City of Lubbock’s 2013 Strategic Water Supply Plan notes that the quality of LAH water is
comparable to the quality of the groundwater the City uses (Roberts and Bailey County well
fields). Water quality results reported by the City for 2010 are summarized in Table 1-14.

Due to higher-than-normal rainfall in 2010, the LAH spillway was engaged in July of that year.
However, water levels have dropped in subsequent years due to low inflows and evaporation
attributed to the drought. Reservoir storage at Lake Alan Henry was hovering around
60 percent in summer 2014, but as of September 30, 2015, the lake was approximately 95
percent full (TWDB, 2015c).
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Table 1-14. Lake Alan Henry Water Quality

Parameter Concentration (mg/L?)
pH (S.U.) 7.8
Total alkalinity 167
Turbidity (NTU) 3.6
Conductivity (uS/cm) 1,160
Total dissolved solids 633
Fluoride 1.1
Chloride 234
Nitrate 0.06
Sulfate 84
Potassium 46
Sodium 210
Calcium 27.2
Magnesium 8.3

Source: City of Lubbock, 2013

# Unless otherwise noted. S.U. = Standard units
. NTU = Nephelometric turbidity units
uS/cm = MicroSiemens per centimeter

1.5.4.2 Lake Meredith

In the 1940s, interest arose in building a large reservoir on the Canadian River. President
Truman signed Public Law 898-81 in 1950, authorizing the Canadian River Project, and in 1953,
the Canadian River Municipal Water Authority (CRMWA) was created by the Texas Legislature.
CRMWA consists of 11 member cities that own and operate Lake Meredith (and now the
Roberts County Well Field). The drought of the 1950s slowed the Canadian River Project, but
construction began in March of 1962. Water began being impounded in January 1965, and the
last joint of pipe for the CRMWA aqueduct was laid in November 1966. Water deliveries to
member cities began in April 1968. The lake was named after A.A. Meredith, one of the original

visionaries and proponents of the Canadian River Project.

Lake Meredith is located in Region A in Hutchinson, Moore, and Potter counties. It has an
extensive drainage area of 20,220 square miles (of which 4,172 is non-contributing). The
Sanford Dam, located roughly 37 miles northeast of Amarillo, is an earthfill dam with a crest
. length of 6,380 feet and a structural height of 228 feet. At the conservation pool elevation of
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2,936.5 ft msl, the lake is roughly 19 miles long with an average width of 1.5 miles. The lake’s
maximum depth is 118.5 feet. There are approximately 124.6 miles of shoreline. The lake’s
original volume was estimated to be 864,400 acre-feet with a surface area of 16,504 acres;
however, a 1995 volumetric study by the TWDB adjusted these measurements to a storage
capacity of 817,970 acre-feet with a surface area of 16,411 acres. The lake’s aqueduct system

consists of 323 miles of pipeline.

The quality of water in Lake Meredith has been an issue since deliveries began in 1968. In
particular, the chloride concentrations have caused problems. Texas standards for chloride in
drinking water are 300 mg/L, while at times, water produced from Lake Meredith contained
chloride in excess of 1,500 mg/L. The chloride concentration measured in the lake in 2009 was
601 mg/L (Table 1-15). The declining water levels in the lake over the past decade have

exacerbated the chloride issue.

Studies funded mainly by the U.S. Bureau of Reclamation identified a series of salt springs near
Logan, New Mexico along the Canadian River that are estimated to be responsible for
70 percent of the chloride content in the lake. In 2001, CRMWA began the Lake Meredith
Salinity Control Project. This project pumps water out of the shallow brine aquifer that supplies
the salt springs and injects this brine water into a deep disposal well. The pumping prevents
spring seepage into the Canadian River.

Table 1-15 presents TCEQ water quality data for Lake Meredith as reported by Burley et al.
(2011).

Water levels in Lake Meredith began declining in 2001, and they declined steadily until
conditions began to improve in May 2015. The 2011 drought caused the lake’s water levels to
drop so low that after using the lake for peaking in the summer of 2011, all deliveries from the
lake ceased. The lake reached its lowest point, 26.14 feet, in August 2013. The cause of the
decline is attributed to a number of causes, including changes in the groundwater to surface
water ratio and land use changes (Freese & Nichols, Inc., 2009, as cited in City of Lubbock,
2013). Changes in precipitation amount and intensity were not found to be causes of decline.
In January 2015, the lake was 5.1 percent full, but as of September 30, 2015, reservoir storage
was up to approximately 21 percent (TWDB, 2015c).
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Table 1-15. Lake Meredith Water Quality Data

Concentration Depth
Date Parameter Filtered? (mg/L?) (feet)
2002 Calcium Yes 73.0 0.984
Hardness® NA 346.0 0.984
Specific conductance (uS/cm) No 2,593.3 0.984
2005 Potassium No 9.0 0.984
Sodium No 392.0 0.984
2006 Magnesium Yes 47.4 0.984
2009 Chloride Yes 601.0 0.984
Dissolved oxygen © No 5.9 0.984 — 41.000
Fluoride No 0.6 0.984
pH (standard units)* No 8.3 0.984 — 41.000
Phosphorus No 0.1 0.984
Suifate Yes 369.0 0.984

Source: Burley et al., 2011, Appendix 3
2 Unless otherwise noted mg/L = Milligrams per liter
Hardness is measured as calcium carbonate NA = Information not available

€13 samples collected on July 14, 2009. Depths from 0 to 19.680 had pS/cm = MicroSiemens per centimeter
levels greater than or equal to 8.0 mg/L. Range = 0.1 to 8.1 mg/L

d 13 samples collected on July 14, 2009. Range = 7.7 to 8.6.

1.5.4.3 Lake Mackenzie

Lake MackenZie (also called Mackenzie Reservoir) is located in Briscoe and Swisher counties
on Tule Creek, a tributary of the Prairie Dog Fork of the Red River (Figure 1-8). The lake is
9 miles northwest of Silverton. Lake Mackenzie is owned and operated by the Mackenzie

Municipal Water Authority, which supplies water to Floydada, Lockney, Silverton, and Tulia.

Construction began on Lake Mackenzie in September 1972 and was completed in April 1974.
Impoundment of water began that same month (April 1974). According to the TWDB, at the
conservation pool elevation of 3,100 ft msl, the storage capacity of the lake is 47,151 acre-feet
with a surface area of 910 acres and a maximum depth of 150 feet. The lake has a drainage

area of 188 square miles.
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Since 2001, the reservoir storage of Lake Mackenzie has been under 10,000 acre-feet. Storage
at Mackenzie Reservoir was at less than 5 percent in the summer of 2014, but as of September
30, 2015, the lake was approximately 16 percent full (TWDB, 2015c).

Table 1-16 presents TCEQ water quality data for Lake Mackenzie as reported by Burley et al.

(2011).
Table 1-16. Lake Mackenzie Water Quality Data
, Concentration Depth
Date Parameter Filtered? (mg/L?) (feet)
2001 Calcium Yes 35.0 0.984
Magnesium Yes 24.3  0.984
2005 Potassium No 14.5 0.984
Sodium No 39.3 0.984
2009 Chloride Yes 17.0 0.984
Dissolved oxygen” No 1.7 0.984 — 59.040
Fluoride No 2.0 0.984 ‘
pH (standard units) © No 8.0 0.984 — 59.040
Phosphorus No 0.1 0.984
Sulfate Yes 181.0 0.984

Source: Burley et al., 2011, Appendix 3
2 Unless otherwise noted. mg/L= Milligrams per liter

b 18 samples collected on July 8, 2009. All depths below 19.680 had
a level of 0.1 mg/L. Range = 0.1 to 7.7 mg/L.

18 samples collected on July 8, 2009. Range =7.6 to 8.8.

1.5.4.4 White River Lake
White River Lake is a wishbone shaped lake located in Crosby County, 16 miles southeast of

the town of Crosbyton. The lake is situated on the White River, a tributary of the Salt Fork of the ‘
Brazos River (Figure 1-8).

In 1955, the Texas Board of Water Engineers recommended a lake on the White River to
impound water for the cities of Crosbyton, Post, Ralls, and Spur. The White River Municipal
Water District was created in 1957 by the Texas Legislature. The District began construction on
White River Lake in September 1962 and completed the work in November 1963. Deliberate .
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impoundment began in October 1963. The earthfill dam stands 84 feet high and controls a

drainage area of 172 square miles. Water deliveries to member cities began in August 1965.

A 2003 volumetric survey of the lake by the TWDB found that at the conservation pool elevation
of 2,372 ft msl, the lake has a storage capacity of 31,846 acre-feet. The surface area is 1,642
acres. The mean depth is 11 feet, and the maximum depth is 65 feet. However, due to the
drought, water levels have dropped significantly in recent years. On November 10, 2012, the
District stopped pumping from the lake, citing low lake levels (Fulton, 2014). As of January
2015, the lake was 4.2 percent full (approximately 1,338 acre-feet). By September 30, 2015,
conditions at White River Lake had improved, with reservoir storage at approximately
33 percent (TWDB, 2015c).

Table 1-17 presents TCEQ water quality data for White River Lake as reported by Burley et al.

(2011).
‘ Table 1-17. White River Lake Water Quality Data
Concentration Depth
Date Parameter Filtered? (mg/L?) (feet)
2001 Salinity ° No 0.6 0.984 — 26.240
2002 Calcium Yes 248 0.984
Magnesium Yes 227 0.984
2003 Sodium No 3.0 0.984
2009 Chloride Yes 188.0 0.984
Dissolved oxygen No 47° 0.984 — 15.416
Fluoride No 1.6 0.984
pH (standard units) No 8.0¢ 0.984 — 15.416
Sulfate Yes 65.0 0.984

Source: Burley et al., 2011, Appendix 3

2 Unless otherwise noted. mg/L= Milligrams per liter
b Nine samples collected on March 13, 2001; all had the same value.

¢ Average of five samples collected on August 25, 2009 (range 3.5 to 5.3 mg/L)

d Average of five samples collected on August 25, 2009 (range 7.9 to 8.1)

Llano Estacado Regional Water Plan
December 2015 1-39



Planning Area Description

Daniel B. Stephens & Associates, Inc.

1.5.5 Reuse
There are two main types of reuse supplies:

e Direct reuse: Water is pumped from a water reclamation plant through a pipeline to a
water treatment plant. At both the reclamation plant and the water treatment plant, the

water undergoes advanced treatment through multiple synthetic barriers.

o Indirect reuse: After treatment at a water reclamation plant, water is discharged into a
natural water system (river, lake, wetland, etc.). After some time in the natural water

system, the water is diverted and pumped to a water treatment plant.

Direct reuse supplies from water reclamation plants in the region are being used for land
application (irrigation) in 12 counties and for steam-electric power generation in Lubbock
County, but no indirect reuse supplies are used currently in Region O. Several direct and

indirect reuse water management strategies are described and evaluated in Chapter 5. .
1.6 Wholesale Water Providers

The TWDB defines a wholesale water provider as an entity that has contracts to sell more than
1,000 acre-feet of wholesale water in one year. Region O includes four wholesale water

providers:

¢ Canadian River Municipal Water Authority (CRMWA)
e City of Lubbock
e Mackenzie Municipal Water Authority (MMWA)

e White River Municipal Water District \WRMWD)
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1.6.1 Canadian River Municipal Water Authority

The CRMWA was created by the Texas Legislature in 1953. Today, the CRMWA consists of 11
member cities that own and operate Lake Meredith and the Roberts County Well Field. Of the
11 member cities, 8 are located in Region O, and the remaining 3 are located in Region A
(Figure 1-10). Both water sources are located in Region A. Table 1-18 lists the member cities
and their lake and well field allocations. Table 1-19 shows the total water deliveries from

CRMWA to the member cities by source from 1968 (the year deliveries began) to 2014.

Table 1-18. Canadian River Municipal Water Authority
Member City Allocations

Allocation (%)
John C. Williams
Region Member City Lake Meredith Well Field
A Amarillo 37.058 40.621
A Borger 5.549 5.549
0 Brownfield ® 2.198 2.198
O Lamesa 2179 2179
o] Levelland 2.790 2.790
0 Lubbock " 37.058 37.058
0 O'Donnell 0.278 0.278
A Pampa 7.163 3.600
O Plainview 3.691 3.691
0 Slaton 1.576 1.576
0 Tahoka 0.460 0.460

2 The City of Brownfield provides some of its CRMWA allocation to the City of Meadow.
The City of Lubbock is a wholesale water provider to the customers listed in Section 1.6.2.
° The City of Slaton provides some of its CRMWA allocation to the City of New Deal and

the City of Post.

1.6.2 City of Lubbock

The City of Lubbock has seven wholesale customers:
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Table 1-19. Historical Canadian River Municipal Water Authority
Water Deliveries by Source

Page 1 of 2
Supply (ac-ft/yr)
John C. Williams
Year Lake Meredith Well Field Total
20142 2,466 59,181 61,647
2013 0 63,786 63,786
2012 0 62,909 62,909
2011 8,287 61,039 69,326
2010 32,405 39,604 72,009
2009 35,540 36,242 71,782
2008 28,050 40,442 68,492
2007 33,430 37,676 71,106
2006 41,837 40,125 81,962
2005 47,215 35,501 82,716
2004 36,518 36,611 73,129
2003 57,899 33,728 91,627
' 2002 54,689 30,559 85,248
2001 78,842 0 78,842
2000 86,488 0 86,488
1999 80,474 0 80,474
1998 81,000 0 81,000
1997 73,058 0 73,058
1996 74,480 0 74,480
1995 70,686 0 70,686
1994 69,426 0 69,426
1993 70,982 0 70,982
1992 70,365 0 70,365
1991 70,028 0 70,028
1990 71,259 0 71,259
1989 67,841 0 67,841
1988 64,332 0 64,332
1987 62,516 0 62,516
1986 65,679 0 65,679
1985 72,810 0 72,810
1984 73,223 0 73,223
. Source: CRMWA, 2015a (uniess otherwise noted) ac-ft/yr = Acre-feet per year
@ CRMWA, 2015b
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Table 1-19. Historical Canadian River Municipal Water Authority
Water Deliveries by Source

Page 2 of 2
Supply (ac-ft/yr)
John C. Williams

Year Lake Meredith Well Field Total

1983 69,345 0 69,345
1982 66,128 0 66,128
1981 69,143 0 69,143
1980 77,241 0 77,241
1979 72,745 0 72,745
1978 69,053 0 69,053
1977 62,344 0 62,344
1976 63,820 0 63,820
1975 65,702 0 65,702
1974 66,959 0 66,959
1973 59,269 0 59,269
1972 60,954 0 60,954
1971 60,325 0 60,325
1970 58,922 0 58,922
1969 56,229 0 56,229
1968 29,292 0 29,292

Source: CRMWA, 2015a
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e Lubbock County Water Control & Improvement District No. 1 (Buffalo Springs Lake)
e Town of Ransom Canyon |

¢ Lubbock Cooper Independent School District (Woodrow Campus only)

e Lubbock-Reese Redevelopment Authorit);

o City of Shallowater

¢ Texas Department of Criminal Justice - Montford Unit

o City of Littlefield (emergency-only)

The combined demand of these seven customers represented less than 2 percent of the City’s
2014 water demand (Spear, 2015).

Although not wholesale water contracts (as they entail the sale of raw water, not wholesale
water), the City of Lubbock also supplies the South Garza Water Supply and the Lake Alan
. Henry Water District with raw water from LAH.

1.6.3 Mackenzie Municipal Water Authority

The MMWA was created in 1965 by the Texas Legislature to manage and operate Lake
Mackenzie. The MMWA has the following four member cities: Floydada, Lockney, Silverton,
and Tulia.

The MMWA updates their contractual allocations annually. The 2014 contractual allocations

were as follows:

e Floydada: 4,211,035 gallons per month
e lLockney: 2,033,085 gallons per month
e Silverton: 3,345,833 gallons per month

e Tulia: 5,700,000 gallons per month

Llano Estacado Regional Water Plan
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Due to low lake levels, MMWA was unable to deliver the full 2014 contractual allocation to its
member cities. Tulia and Floydada have existing city wells that were able to supply these cities
with water in the reduction or absence of surface water allocations from Lake Mackenzie.
Silverton and Lockney are in the process of developing additional city wells. Currently, Tulia is
supplying part of Silverton’s municipal supply using MMWA infrastructure. Silverton is using
grant funding to reverse the direction of flow in the MMWA pipelines so that water can be run

from Tulia to Silverton.

1.6.4 White River Municipal Water District

The WRMWD was created in 1957 by the Texas Legislature to manage and operate White
River Lake. WRMWD also owns a well field and is capable of supplying groundwater. The
WRMWD has the following four member cities: Crosbyton, Post, Ralls, and Spur. Spur has
emergency connections with Dickens and the Valley Water Corporation, who supplies water to

rural customers.

On October 1, 2012, the four member cities signed a 40-year contract with the following

minimum allocations:

e Post 370,000 gallons per day
o Crosbyton 160,000 gallons per day
e Ralls 180,000 gallons per day

e Spur 200,000 gallons per day

Due to low lake levels, the District stopped pumping from the lake on November 10, 2012
(Fulton, 2014) and began fulfilling allocations with groundwater. In March 2014, the WRMWD
well field had 12 active wells capable of providing 1.5 mgd. The District has plans to expand
their well field to 19 wells by mid-2015.

Llano Estacado Regional Water Plan
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1.7 Agricultural and Natural Resources

Land cover data from the 2011 National Land Cover Database are shown in Figure 1-11 and
summarized in Table 1-20. Cultivated cropland comprises nearly half of the land area in the

Llano Estacado region; grassland comprises around a quarter of the region’s land area.

Table 1-20. Region O Land Cover

Area Percentage of
Land Cover (acres) (square miles) Total
Cultivated crops 6,263,888 9,787 48.5
Grassland/herbaceous 3,396,435 5,307 26.3
Shrub/scrub 2,325,687 3,634 18.0
Developed 722,764 1,129 5.6
Forest 77,056 120 0.6
Wetlands 67,955 106 0.5
Barren land 36,804 58 0.3
. Open water 34,994 55 0.3
Total 12,925,582 20,196 100.0

Source: MRLC, 2015

1.7.1 Agricultural Resources

As shown in Table 1-20 and Figure 1-11, Region O is highly agricultural (48.5 percent of the
region is cultivated cropland). The main crops grown in Region O are cotton, corn, sorghum,
wheat, peanuts, and other fruits and vegetables (such as apples, melons, potatoes, and
cucumbers) (TSHA, 2015). Cattle (cow-calf, stocker, and dairy) are the main livestock raised;

chickens, hogs, and sheep are also raised in the region.

The U.S. Department of Agriculture conducts a farm census every 5 years; the most recent
census data available are for 2012. From 2002 to 2012, the amount of land in Texas farms
remained relatively constant (129,877,666 acres in 2002 and 130,153,438 acres in 2012, a

0.2 percent increase), but the number of farms increased while the average farm size

Llano Estacado Regional Water Plan
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decreased. In 2002, there were 228,926 farms in Texas averaging 567 acres per farm; in 2012,
there were 248,809 farms averaging 523 acres per farm, which is still more than double the
state-wide average. In 2012, only 9 percent of the state’'s farmland was located in Region O,
but the Region produced 28 percent of the state’s market value of agriculture products sold. In
2012, 18 percent of farms in Region O were irrigated, compared to 3 percent statewide. In
terms of area, Region O contains almost half (46 percent) of the state’s irrigated farmland.
Texas was ranked third among U.S. states for total agricultural sales, behind California and
lowa (Texas was first in livestock sales and eighth in crop sales). Table 1-21 shows 2012

USDA Agriculture Census statistics by county for Region O.

1.7.2 Natural Resources

The State of Texas is divided into ten different ecoregions, based on areas with similar ecology
and geography. Region O includes portions of the High Plains and Rolling Plains (also referred

to as the Southwestern Tablelands) ecoregions (Figure 1-12).

The High Plains is located on a plateau with elevations ranging from 3,000 to 4,500 feet.
Historically, this ecoregion has been shortgrass prairie. The main surface water in this area is
playa lakes (Section 1.5.3.2). Annual rainfall in the High Plains ranges from 15 to 22 inches
(Figure 1-13).

The High Plains is divided from the Rolling Plains by the Caprock Escarpment. The Rolling
Plains is characterized by canyons, mesas, badlands, and dissected river breaks (Griffith et al.,
2007). It ranges in elevation from 800 to 3,000 feet (Figure 1-12) and has historically been mid-
to tall-grass prairies, with rainfall ranging from 20 to 28 inches (Figure 1-13). Figure 1-14
depicts the various soil types in Region O.

1.7.2.1 Wildlife Resources
Table 1-22 shows common flora (TPWD, 2015b) and fauna (USFS, 2015) in the two

ecoregions.

Llano Estacado Regional Water Plan
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Table 1-21. 2012 USDA Agriculture Census Statistics by County

Farm Size (acres) Number of Irrigated Percentage of | Market Value of
Number of | Total Acres Irrigated Acres in Land in Farms Agricultural
County Farms in Farms Average Median Farms Farms with Irrigation | Products Sold ®
Bailey 494 471,624 955 320 . 144 48,543 10 292,448
Briscoe 282 524,239 1,859 433 49 22,824 4 20,435
Castro 532 548,142 1,030 565 262 154,877 28 1,312,140
Cochran N 288 448,719 1,558 453 81 67,830 15 100,787
Crosby 431 558,372 | 1,296 425 173 111,723 20 71,589
Dawson. 596 588,085 936 338 170 61,154 10 73,129
Deaf Smith 621 923,532 1,487 640 211 119,924 13 1,379,076
Dickens 437 572,617 1,310 312 61 13,412 2 18,526
Floyd 589 581,997 088 320 155 96,748 17 282,743
N Gaines 644 774,822 1,203 500 317 226,992 29 180,470
'8 Garza 277 455,569 1,645 401 34 8,112 2 12,385
Hale 899 640,609 713 317 370 202,238 32 409,930
Hockley 781 483,775 619 267 246 106,915 22 78,717
Lamb 933 616,260 661 329 369 179,531 29 575,286
Lubbock 1,116 502,571 450 150 404 155,462 31 174,800
Lynn 455 472,170 1,038 485 156 71,599 15 67,595
Motley 224 595,487 2,658 531 18 4,239 1 12,800
Parmer 570 553,724 971 480 243 162,971 29 1,329,538
Swisher 565 545,582 966 432 163 65,328 12 586,810
Terry 630 442,100 702 320 233 98,249 22 125,803
Yoakum 339 488,493 1,441 640 128 90,426 19 80,008
Region O 11,703 11,788,489 1,166 412 3,987 2,069,097 18 7,185,015
Texas | 248,809 | 130,153,438 523 523 18,169 4,489,163 3 25,375,581

2 This category represents the gross market value before taxes and production expenses of all agricultural products sold or removed from the place in 2012 regardless of who received the
‘payment. It is equivalent to total sales and it includes sales by the operators as well as the value of any shares received by partners, landlords, contractors, or others associated with the
operation. It includes value of direct sales and the value of commodities placed in the Commodity Credit Corporation (CCC) loan program. Market value of agricultural products sold does
not include payments received for participation in other federal farm programs. Also, it does not include income from farm-related sources such as customwork and other agricultural
services, or income from nonfarm sources.
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Soul associations

) s5344, Springer-San Jon-Redona-Quay-Ima (s5344) s7476, Springer-Miles (s7476)

“ 85347, Rock outcrop-Latom-Crews (s5347) (5 s7503, Springer-Nutivoli-Brownfield-Arch (s7503)
s5371, Olton-Amarillo-Acuff (s5371) C; s7511, Olton-Amarillo-Acuff (s7511)

85373, Potter-Portales-Mansker-Arch (s5373) 75 s7513, Rowena-Olton-Estacado-Acuff (s7513)
s7153, Olton-Amarillo-Acuff (s7153) s7539, Patricia-Amarillo (s7539)

s7164, Amarillo (s7164) s7540, Patricia-Brownfield-Amarillo (s7540)
s7165, Kimbrough-Arvana-Amarillo (s7165) s7557, Polar-Mobeetie-Latom-Flomot-Berda (s75
> 7166, Amarillo (s7166) % s7560, Portales-Drake-Arch (s7560)

s7180, Sharvana-Portales-Arvana-Amarillo (s7180) s7561, Zita-Midessa-Drake (s7561)

57193, Veal-Potter-Mobeetie-Berda (s7193) 5 s7564, Potter-Mansker (s7564)

s7204, Mansker-Estacado-Bippus-Berda (s7204) » s7570, Pullman (s7570)

§7232, Glenrio-Burson-Aspermont (s7232) s7571, Pullman (s7571)

§7237, Woodward-St. Paul-Quinlan-Carey (s7237) s7572, Pullman-Olton (s7572)

§7313, Tivoli-Lincoln-Enterprise (s7313) s7573, Randall-Pullman (s7573)

> s7315, Pullman-Olton-Estacado (s7315) s7579, Quay-Montoya-Glenrio (s7579)

s7366, Springer-Nobscot-Heatly-Devol-Delwin (s7366) s7581, Quinlan-Obaro-Burson (s7581)

s7381, Triomas-Ima (s7381) > s7582, Woodward-Quinlan (s7582)

s7385, Penwell-Jaimar (s7385) (% s7587, Ratliff (s7587)

s§7400, Mansker-Kimbrough-Berda (s7400) §7623, Sagerton-Miles-Bukreek (s7623)

15 s7406, Quinlan-Knoco (s7406) s7624, Sagerton-Rowena-Bukreek (s7624)
s7407, Vernon-Knoco (s7407) §7626, Weymouth-Sagerton-Abilene (s7626)

» s7451, Spur-Potter-Mansker (s7451) §7645, Simona-Kimbrough (s7645)

s7466, Midessa-Drake (s7466) s7656, Stamford (s7656)

s7468, Miles-Mansker-Delwin (s7468) s7698, Wickett-Triomas (s7698)

@€ s7470, Woodward-Miles-Carey-Bukreek (s7470) s7753, Veal-Potter-Mobeetie-Berda (s7753)

@& s7474, Motley-Miles-Hilgrave-Flomot (s7474) s8369, Water (s8369)

4

Source: U.S. Department of Agriculture, Natural Resources
Conservation Service, Digital General Soil Map of U.S., 2006 .
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Table 1-22, Common Flora and Fauna of the High and Rolling Plains

Page 1 of 4
Rolling Plains High Plains
Type Species (Ecoregion 8) {Ecoregion 9)
Flora®
Trees Black willow X
Bur oak X
Desert willow X
Eastern cottonwood X
Honey mesquite X
Lance-leaf sumac X X
Little walnut X
Mohr oak X X
Net-leaf hackberry X X
Pecan X
Plains cottonwood X
Post oak X
Prairie crabapple X
Scaly-bark oak X
. Silver leaf mountain mahogany X X
Sugarberry X
Texas persimmon X
Texas redbud X
Western soapberry X
Shrubs Agarita X
Autumn sage X
Cenizo X
Chicksaw plum X
Common choke-cherry X X
False indigo X
Feather dalea X
Fourwing saltbush X
Harvard shin-oak X
Lead-plant amorpha X
Little-leaf sumac X
Oklahoma pium X X
Sand sage X X
Silver agarita X
X

‘ Winter fat

8 Source: TPWD, 2015a
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Table 1-22. Common Flora and Fauna of the High and Rolling Plains

Page 2 of 4
Rolling Plains High Plains
Type Species {Ecoregion 8) (Ecoregion 9)
Flora® (cont.)
Conifers Colorado pinyon pine X |
Colorado pinyon pine X
Eastern red cedar X X
One-seed juniper X
Pinchot juniper X
Rocky mountain juniper X
Grasses Big bluestem X
Blue grama X X
Buffalograss X X
Burrograss X
Canada wildrye X
Cane bluestem X
Curly mesquite X
Ear muhly X
Hairy grama X
Indiangrass X .
New Mexico little bluestem X
Sideoats grama X X
Texas bluegrass X
Western wheatgrass X X
Wildflowers Blackfoot daisy X
Blue flax X
Copper-mallow X X
Englemann daisy X
Huisache-daisy X
indian blanket X X
Mealy sage X X
Mexican hat X
Missouri evening primrose X
Pink plains penestemon X X
Prairie verbena X X
Purple coneflower X
Square-bud evening-primrose X
Tahoka daisy X X
Texas bluebonnet X
Winecup X X
Yellow plainsman X ‘

2 Source: TPWD, 2015a
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Table 1-22. Common Flora and Fauna of the High and Rolling Plains

Page 3 of 4
Rolling Plains High Plains
Type Species (Ecoregion 8) (Ecoregion 9)
Flora® (cont.)
Vines Coral honeysuckle X
Canyon grape X
Old man's beard X X
Panhandle grape X
Snapdragon vine X
Trumpet-creeper X
Vine mildweed X
Succulents Narrow-leaf yucca X X
Plains yucca X
Prickly-pear X
Red yucca X
Teddy-bear cholla X X
Fauna®
Large mammals Collared peccary X
‘ Coyote X X
Feral hog © X X
Ocelot X X
Pronghorn X
Ringtail X X
Swift fox X
Small herbivores Black-tailed prairie dog X
Desert cottontail X X
Desert shrew X X
Hispid pocket mouse X X
Plains mouse X
Rock squirrel X
Silky pocket mouse X
Texas kangaroo rat X
Texas mouse X
White-throated woodrat X
Yellow-faced pocket gopher X
Birds Black-capped vireo X
Bobwhite quail ¢ X X
Cedar waxwing X
Golden eagle X
. # Source: TPWD, 2015a
® Source: USFS, 2015

¢ Source: Texas A&M, AgriLife Extension, 2012
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Table 1-22. Common Flora and Fauna of the High and Rolling Plains

Page 4 of 4
Rolling Plains High Plains
Type Species (Ecoregion 8) (Ecoregion 9)

Fauna® (cont)
Birds (cont.) Golden-fronted woodpecker X

Harris' sparrow X

House finch X

Pyrrhuloxia X

Roadrunner X

Scaled qualil X

Western kingbird X

Willow flycatcher X

Yellow warbler X
Amphibians Couche's spadefoot toad X X

Great Plains narrow-mouthed frog X

Great Plains toad

Green toad X

Plains leopard frog
Plains spadefoot toad

XXX PXEX]|X

Red-spotted toad X
Spotted chorus frog X
Texas map turtle X
Texas toad X
Western spadefoot toad X
Yellow-mud turtle X X

Reptiles Checkered garter snake ° X X
Crevice spiny lizard X
Four-lined skink X
Great Plains skink X X
Harter's water snake X
Lesser earless lizard X
Plains black-headed snake X X
Plains hog-nosed snake ° X X
Prairie skink X
Round-tailed horned lizard X
Texas blind snake X
Texas horned lizard X
Texas spotted whiptail X
Western diamondback rattlesnake © X X
Western hook-nosed snake X

® Source: USFS, 2015 .

¢ Source: TPWD, 2015¢
® Source: Herps of Texas, 2015
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1.7.2.2 Threatened and Endangered Species
Texas Parks and Wildlife Department is charged with monitoring threatened and endangered
species within the state. Appendix 1B shows the threatened and endangered species in

Region O.

The lesser prairie chicken, the smalleye shiner, and the sharpnose shiner are the three most
recent USFWS listings in Region O, all listed in 2014 (the lesser prairie chicken as threatened
and the two shiner species as endangered). These three species are discussed further in the

following paragraphs.

1.7.2.2.1 Lesser Prairie Chicken. The lesser prairie chicken (Tympanuchus pallidicinctus) is a
species of prairie grouse with dark brown and light tan feathering, typically weighing between 22
and 29 ounces (approximately 1.5 pounds). Males have bright yellow eyecombs and reddish-
purple air sacs that they use to help attract mates during their characteristic mating dance. The
lesser prairie chicken’s current range spans prairie and rangelands in five southwestern states:
‘ Colorado, Kansas, New Mexico, Oklahoma, and Texas. It is estimated that 1,280 acres
(2 square miles) of prime nesting habitat surrounded by 10,000 acres of foraging habitat is

needed to maintain a breeding population.

Due to habitat loss, habitat fragmentation, and the recent drought, the bird’'s population has
been in decline. Between 2012 and 2013, the population is estimated to have dropped
49 percent, from 34,440 birds in 2012 to 17,616 birds in 2013.

In response to the lesser prairie chicken’s rapid decline in population in recent years, all five
states in the bird’s range have ongoing conservation efforts. The two largest coordinated efforts
are occurring through the Western Association of Fish and Wildlife Agencies (WAFWA), an
association of the five states’ fish and wildlife agencies, and the U.S. Department of
Agriculture’s (USDA) Natural Resources Conservation Service’'s (NRCS) Lesser Prairie Chicken
Initiative (LLPCI).

o WAFWA adopted a range-wide conservation plan for the lesser prairie chicken (available
‘ online at http://www.wafwa.org/documents/2013LPCRWHPfinalfor4drule12092013.pdf)

Llano Estacado Regional Water Plan
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that sets goals for habitat restoration and population targets. The plan aims to increase

the lesser prairie chicken’s population to 67,000 by 2022.

o The USDA’s LPCI works with farmers and ranchers to promote economic stability and

sound ecological practices on land within the bird’s current range.

The lesser prairie chicken had been on the U.S. Fish & Wildlife Service’s (USFWS’s) watch list
since 1998. In May 2011, the federal government settled a case with WildEarth Guardians,
requiring the USFWS to make final rulings on 251 species by September 30, 2016, and the
lesser prairie chicken was one of the species in the case. On March 27, 2014, the USFWS
listed the lesser prairie chicken as threatened under the Endangered Species Act (ESA) of
1973. In addition to the final rule, the USFWS applied a Final Special Rule under Section 4(d)
acknowledging that the current efforts by WAFWA and the LPCI are in compliance with the ESA
and are therefore not subject to additional regulation from the federal government. The listing of

this species is under litigation.

1.7.2.2.2 Smalleye and Sharpnose Shiners. The smalleye shiner (Notropis buccula) and the
sharpnose shiner (Notropis oxyrhynchus) have been candidates for listing under the ESA since
2002. Both species were listed on August 4, 2014, along with 623 miles of critical habitat of the
upper Brazos River in Baylor, Crosby, Fisher, Garza, Haskell, Kent, King, Knox, Stonewall,
Throckmorton, and Young counties (USFWS, 2014b). While once present in the Upper and
Lower Brazos, the Wichita, and the Colorado rivers, both species are now confined to the Upper
Brazos River. The smalleye shiner has lost more than 50 percent of its historical range, and the
sharpnose shiner has lost more than 70 percent. Figure 1-15 shows the shiners’ current range.
Each species now has only one remaining population, leaving both shiners at a high risk for

extinction in both the near- (10 years or less) and long-term (11 to 50 years).

Both shiner species were first described in the early 1950s. The smalleye shiner is a pale olive-
green minnow averaging 1.4 to 1.7 inches in length. The sharpnose shiner is silvery-white with
some olive-green coloring on its dorsal side; it averages 1.2 to 2 inches in length. Both species
have lifespans of less than three years, usually including only one breeding season. Both

species require wide, shallow (less than 1.6 feet), flowing riverine habitat with sandy bottoms.
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These two species reproduce through broadcast spawning. They breed asynchronously during
times of low stream flow and synchronously during times of elevated streamflow, such as during
pulse events after storms. The eggs of both species are buoyant in flowing water and float for
one to two days after fertilization, at which point they hatch into larval fish. The larval fish float
for another two to three days until they develop into free-swimming juvenile fish. Modeling
reveals that the shiners require 171 miles (275 kilometers [km]) of uninterrupted streambed to
reproduce successfully. Furthermore, sharpnose shiners require streamflow rates of 2.61 cubic
meters per second (m*/s) and smalleye shiners require stream flow rates of 6.43 m*/s.

The USFWS identified two main threats to the viability of the shiners in the future:

e River fragmentation (due to new reservoir construction)

¢ Change in the streamflow regime (due to river impoundment and diversions, alteration of
spring seepage due to groundwater pumping, climate change, and salt cedar
encroachment)

In the extreme drought of 2011, the extant populations of both species were at high risk.
Biologists from the Texas Parks and Wildlife Department (TPWD) and Texas Tech University
captured individuals from both species in isolated pools in the Brazos before the river went
completely dry due to the drought conditions and then maintained shiner populations in captivity
until releasing them again in 2012. No natural breeding was documented in 2011.

In January 2015, the USFWS released a recovery outline for the sharpnose shiner and smalleye
shiner (USFWS, 2015). This document discusses the recovery status assessment and
preliminary recovery strategy for both species. The recovery status assessment includes an
evaluation of species viability and threats to survival (USFWS, 2015). After evaluating
individual, species, and population needs for survival, the recovery outline concludes that the
main threat facing the shiners is habitat loss and modification which is occurring through river
fragmentation (e.g., impoundments, low-water crossings, pipeline reinforcements, weirs) and
the reduction/alteration of stream flow (e.g., impoundments, drought, groundwater withdrawal,
salt cedar encroachment, in-channel projects) (USFWS, 2015). Secondary stressors are water
quality degradation (point-source pollution, toxic golden alga blooms) and commercial bait
harvesting (USFWS, 2015).
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The recovery outline lays out a 10 step action plan to support recovery of the species. Listed
actions include managing salt cedar encroachment along the upper Brazos River basin,
identifying captive propagation requirements, developing a protocols for large-scale captive
breeding and the release of captive bred individuals into occupied and historically occupied
reaches, implementing water release strategies to aid fish reproduction during the spawning
season, and implementing groundwater and surface water conservation strategies in the upper
Brazos River basin to maximize surface water flows (USFWS, 2015).

1.8 Threats to Water Supply, Agriculture, and Natural Resources

1.8.1 Threats to Water Supply

To continue to meet water demands in Region O over the planning horizon, water user groups
(WUGs) will need to expand existing water supply sources and/or build new water supply
projects. The main threats and constraints to existing and future water supply sources in
Region O are declining aquifer levels, permitting issues (mainly the availability of
. unappropriated water and environmental concerns), drought, and invasive species (especially
salt cedar, juniper, zebra mussels, and golden algae). Chapter 5 contains a detailed discussion
of each WUG’s proposed water management strategies and the implementation concerns

associated with each strategy.
1.8.2 Threats to Agriculture

Agriculture is the main economic activity in the Llano Estacado region and irrigation accounts for
more than 90 percent of the projected water use in each decade of the planning period.
Drought, declining aquifer levels, and brackish groundwater are the main water quantity and
quality threats to agriculture in Region O. Chapter 5 contains information about current and
proposed agricultural strategies used to address these threats.

1.8.3 Threats to Natural Resources

While limited, surface water in Region O is comprised of playa wetlands, rivers, and lakes.

Many plant and animal species in the region are dependent on these water sources for their

‘ survival.
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The main threats facing playas and the species that rely on these wetlands are drought,
sedimentation, anthropogenic modifications and enhancements, and water quality changes due
to pesticide and fertilizer runoff, livestock operations, and modification of native wetland
vegetation. Section 1.5.3.2 discusses the issues threatening playa wetlands in more detail, and
Section 5.10.4 contains information about playa best management practices (BMPs) that can be

implemented to avoid and/or remedy these threats.

Drought, invasive species (especially salt cedar, juniper, zebra mussels, and golden algae),
declining spring flow due mainly to aquifer drawdown, and changes in aquatic habitat due to
impoundments, diversions, and alterations in streamflow are the major threats facing rivers and
lakes and the species dependent on these water sources. Chapter 5 discusses water
management strategies for Region O and, if applicable, describes how these strategies impact

the region’s rivers and lakes.
1.9 Existing Local and Regional Water Plans

In accordance with 31 TAC §357.22(a)(6), the LERWPG contacted the High Plains
Underground Water Conservation District (which includes Hale and Swisher counties) and
Briscoe, Swisher, and Hale counties and verified that no water availability requirements that are
applicable to the Briscoe/Swisher/Hale County Priority Groundwater Management Area have
been promulgated in the three counties by a county commissioners court pursuant to Texas
Water Code §35.109.

The LERWPG conducted surveys of each WUG in the region to obtain information about their
current and future water plans. These discussions were critical in the development of many of
the water management strategies presented in Chapter 5. In addition to the WUG surveys, the

following regional and local water planning documents exist for entities in Region O:

e 2012 State Water Plan
e 2011 Regional Water Plan
e The City of Lubbock’s 2013 Strategic Water Supply Plan
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Each of these documents is summarized below.

1.9.1 The 2012 State Water Plan

The 2012 State Water Plan (available at http://www.twdb.texas.gov/waterplanning/swp/2012)
projects a Region O regional water shortage of 2,366,036 ac-ft/yr in 2060. The majority of this
shortage (98.0 percent) is irrigation needs. Table 1-23 shows the projected supplies, demands,
and needs for 2060 for Region O that were included in the 2012 State Water Plan.

Table 1-23. Region O Supplies, Demands, and Needs for 2060
Projected in 2012 State Water Plan

Amount
Source (ac-ft/yr)
Projected population 551,758
Existing Supplies
Surface water 32,042
. Groundwater 1,337,017
Reuse 39,213
Total water supplies 1,408,272
Demands
Municipal 93,935
County-other 12,005
Manufacturing 19,919
Mining 258
Irrigation 3,474,163
Steam-electric 49,910
Livestock 73,965
Total water demands 3,724,155
Needs
Municipal 30,458
Irrigation 2,318,004
Livestock 17,574
Total water needs 2,366,036

Source: TWDB, 2012
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The 2012 State Water Plan identified 395,957 ac-ft/yr of potential new water supply in the year
2060, mostly in the form of existing supply freed up through conservation (71.5 percent irrigation
conservation and 2.6 percent municipal conservation). New reservoirs (Jim Bertram Lake 7 and
Post Reservoir) accounted for 11.0 percent, new groundwater supplies 7.0 percent, and other
surface water strategies 6.5 percent. Groundwater desalination and reuse were each projected

to account for less than 1.0 percent of the new regional water supplies in 2060.
1.9.2 The 2011 Regional Water Plan

Regional water plans form the basis of the State Water Plan. The LERWPG approved of the
final 2011 Region O Plan on August 12, 2010, and it was submitted to the TWDB by
September 1, 2010. The 2011 Region O Water Plan recommended the following strategies to
meet projected shortages in the region (LERWPG, 2010, p. ES-16):

e Municipal and irrigation water conservation

o Water supply from nearby groundwater sources for cities projected to need additional

municipal water supply
e Water supply from Lake Alan Henry, groundwater sources, and reclaimed water
e Jim Bertram Lake 7
e Post Reservoir
e Lubbock North Fork Diversion Operation
e Precipitation enhancement
e Brush control
o Desalination of brackish groundwater
e Research and development of drought-tolerant crops and new technology
e Stormwater capture and use

¢ Public education
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1.9.3 The City of Lubbock’s 2013 Strategic Water Supply Plan

The City of Lubbock completed a Strategic Water Supply Plan in February 2013. The City used
a 100-year planning horizon and proposed 16 different water supply strategies (6 reuse,
6 groundwater and 4 surface water) that were capable of meeting the City’s water needs under
all demand scenarios (conservation, probable, and accelerated growth). This strategic plan is
the source for the City of Lubbock water management strategies presented in Chapter 5 and for

the projected Lubbock County direct reuse water availability amounts listed in Section 3.1.3.
1.10 Drought

1.10.1 Identified Historical Drought(s) of Record

Lowry (1959) found that there had been 11 significant droughts in Texas between the period of
1889 and 1957, with the most severe occurring from 1954 to 1956. The 1953 and 1950 to 1952

. droughts were rated separately as the fifth and seventh most severe, although all three of these
periods were later combined in the analysis to form the most severe drought (Texas Water
Commission, 1965). The drought that occurred from 1950 to 1957 is the current drought of
record for the planning region (Texas Water Resources Institute, 2011). Additional information
on the drought of record and the recent drought conditions in Region O are provided in
Section 7.2.

1.10.2 Current Preparations for Drought within Region O

In Region O, 52 drought contingency plans (DCPs) were obtained and reviewed. Most of the
DCPs were complete, outlining each water system’s drought and emergency contingency
procedures and identifying the triggering criteria for initiation and termination of drought
response stages as well as other water use restrictions in effect during time of water shortages.
The majority of DCPs in Region O include quahtified water use reduction goals for each stage,
notification procedures, and enforcement measures, and some also included allowable
variances to the plan. Section 7.1 and Appendix 7A provide detailed information on the DCPs in
. Region O as well as a summary of current drought preparations in the region.
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1.11 Water Loss Audits

Due to a lack of information on water loss in the State of Texas, the 78th Texas Legislature
passed House Bill 3338 in 2003, requiring the TWDB to develop a detailed water loss audit
(WLA) to be completed every five years by all retail public water utilities in the state that provide
potable water. In developing the WLA, the TWDB defined standard water loss categories and
statistics, using methodology recommended by the International Water Association (IWA) and
American Water Works Association (AWWA). The TWDB compiles the submitted WLA data
and provides it to the regional water planning groups for consideration in their planning efforts
(specifically water demand projections, water management strategies, and municipal
conservation plans). To date, WLA datasets using this new methodology that include all retail
public water utilities in the state are available for 2005 and 2010. Smaller datasets using this

methodology are available for 2011, 2012 and 2013 and include data submitted by the following:

o Retail public water utilities that chose to voluntarily submit a WLA
o Retail public water utilities applying for financial assistance with the TWDB

e Starting in 2012, retail public water utilities with an outstanding financial obligation to the
TWDB

e Starting in 2013, retail public water utilities with 3,300 or more connections

The WLA consists of over 40 questions regarding a WUG’s water system and usage.
Appendix 1C provides a subset of the 2010 WLA data for 44 retail public water utilities in
Region O. The 2010 WLA dataset was selected for presentation in this plan because it includes
more retail public water utilities than any of the other datasets. Of the 44 retail public water
utilities included in this dataset, 15 serve populations of less than 500 and data for these entities
are included in the County-other category in subsequent chapters. The 2010 WLA dataset
provided by the TWDB does not contain any data for the following 21 Region O municipal
WUGs: Anton, Crosbyton, Earth, Farwell, Hale Center, Happy, Hart, Lockney, Matador,
Meadow, Muleshoe, O’'Donnell, Petersburg, Plains, Plainview, Post, Seagraves, Slaton, Sudan,
Tulia, and Wolfforth.
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The 2010 WLA shows a regional total system input of 19.0 billion gallons and water loss of

1.7 billion gallons (8.7 percent). Table 1-24 shows the number of WUGs per water loss
category, based on data reported in the 2010 WLA. The majority (61 percent) of the WUGs

reported water loss under 15 percent. However, 20 percent (9 WUGSs) experienced water loss

over 30 percent, and 3 WUGSs reported water loss exceeding 50 percent.

Table 1-24. Region O 2010 Water Loss Audit
Number of Water User Groups per Water Loss Category

Water User Groups
Water Loss Category Number Percentage of Total

Less than or equal to 5 percent 6 14
5.1 to 10 percent 9 20
10.1 to 15 percent 12 27
15.1 to 20 percent 5 11
20.1 to 30 percent 3 7
30.1 to 40 percent 5 11
40.1 to 50 percent 1 2
Greater than 50 percent 3 7

Total 44 100

The number of WUGs reporting significant water loss indicates a need for infrastructure

improvement in the region, especially as some of the WUGs with the greatest water loss

percentages have shortages starting in 2020. Municipal water loss reduction strategies have

been recommended for some of the WUGs in Region O (Section 5.2.2).
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Appendix 1A

Springs and Seeps of the Llano Estacado Region
by
Jim Steiert, Member
Llano Estacado Regional Water Planning Group

Springs and seeps historically existed in the Southern High Plains including Region O
(the Llano Estacado Planning Region.) They never emitted water in quantities
comparable to the high-volume springs noted elsewhere in Texas, but were of major
significance in historic travel across the Llano and as water sources for both man and
beast. Most of the region’s springs and seeps disappeared as native grassland was
cultivated and irrigated agriculture evolved. Ogallala aquifer pumpage that drew down
the water table is usually blamed for the demise of springs. However, in his work
“Springs of Texas,” Gunnar Brune maintains that siltation that began when the native
grass cover was removed from the land was also a factor. Topsoil that washed into creeks
and draws choked many springs. Landscape lost capacity to absorb recharge water. Brune
notes invasive brush species including salt cedar and juniper were commonly found
adjacent to many defunct spring sites. Interception of recharge flow by brush species
cannot be discounted as a factor in the loss of spring flow.

At least some springs and seeps still occur in the Llano Estacado Region. While their
flow is minimal in comparison to historic times, some encouragement must surely be
taken from the fact that they exist at all. While some springs pour water from the Ogallala
aquifer, others flow only after prolonged, substantial rainfall. Water that soaks into
surrounding lands still gradually feeds the springs. Many springs and seeps are located on
private land and their presence can only be confirmed through frequent and close
observation. Landowners may be reluctant to allow public access to these sites due to
concern over liability, the wish to avoid damage to the landscape, etc. The flow from
most of these springs is local and does not contribute to river flow. Spring water may
travel a short distance and generally evaporates or runs back into the ground. Seeps are
generally little more than small pools sustained by minimal flow from underground.
Where springs and seeps still exist they are important to local wildlife and may be a
source of livestock or recreational water.

Much of the Llano Estacado region experienced unusually heavy rainfall during 2004 that
renewed spring and seep flows in some locations. Where normal annual rainfall is
roughly 18 inches, 42 inches of more of precipitation fell on parts of the region. Renewed
spring flows noted in 2004-2005 proved out-of-the-ordinary, localized, and a direct result
of abundant rainfall.



According to “Major and Historical Springs of Texas” published by the Texas Water
Development Board, and from information garnered by area residents, several active
springs and seeps are located within the Llano Estacado Planning Region. Their flows
can fluctuate substantially. Included here is a list of historic springs in the Llano Estacado
Region, as well as information on any spring and seep sites still active. Material in this
report is taken primary from “Springs of Texas” Volume 1 by Gunnar Brune, ' and is
supplemented with anecdotal information based on interviews with area residents and
landowners.

Bold type in the descriptive text indicates currently active springs and seeps.
Italicized type in the text indicates updated information on inactive springs or seeps.

BAILEY COUNTY: At the time of his 1978 documentation, Brune found that the
springs of Bailey County had nearly all ceased flowing. Through history, several springs
issued from Tertiary Ogallala sand and more recent sand and caliche, and from
Cretaceous limestone. Springs were located primarily along Blackwater Draw and its
larger tributaries, and adjacent to the larger lakes. Cultivation of grassland diminished the
soil’s ability to absorb recharge water and the springs along Blackwater Draw were
largely gone by the 1930s. Among historic springs mentioned by Brune, and their
location are Alkali Springs, 1.5 miles south of Baileyboro; Barnett Springs, 6.8 miles
southeast of Coyote Lake and just over a half-mile northeast of Baileyboro; Blackwater
Lake and Springs, 6.2 miles west of Muleshoe; Jumbo and Turnbo Springs, 1.8 miles
northeast of Muleshoe; Butler Springs, in the northeast corner of the county on the
Parmer County line and just over a half-mile west of the Lamb County line; and White
Springs, in the Muleshoe National Wildlife Refuge 6.2 miles south of Needmore. In a
telephone interview on March 24, 2005, Mr. Jim Young of Muleshoe reported that
springs had consistently maintained seeps south of Baileyboro Lake just south of
Baileyboro. These were not large flows but maintained standing water. Mr. Harold
Beierman, past manager of the Muleshoe National Wildlife Refuge near Needmore said
that abundant rainfall during 2004 caused seeps to moisten the ground at several sites on
the refuge. Beierman said that spring flow also occurred at Paul’s Lake on private
property north of the refuge, and that water was present in Paul’s Lake throughout the fall
and winter of 2004-2005. The private property hosting a spring north of Paul’s Lake was
eventually purchased and made a part of the Muleshoe Refuge.

In a telephone interview conducted March 28, 2015, Mr. Jude Smith, present
manager of the Muleshoe and Buffalo Lake wildlife refuges in the Texas
Panhandle/South Plains and the Grulla Wildlife Refuge in eastern New Mexico

! Brune, Gunnar, Springs of Texas Vol 1, Texas A&M University Press, College Station, Texas, 2002



reported that a complex of six live springs remain on the Muleshoe Refuge in the
present day, with a seventh coming back and the revival of some springs has
occurred with the control of invasive salt cedar.

Surprisingly, a revival of springs seemed to occur as drought conditions worsened in
2010. A spring site mentioned as on private property in 2004-2005 is now a part of
the refuge, and according to Mr. Smith a spring on the northwest side of the refuge
remains wet year-round and flows periodically, particularly after rainfall. Mr.
Smith noted that after salt cedar was controlled with the herbicide Arsenal, one of
the springs resurfaced when dead cedar was being dug out and removed. Spring
flow on the Muleshoe Refuge was enhanced by favorable summer rainfall in 2014.

Mr. Jordan Menge, Pheasants Forever Farm Bill Wildlife Biologist based at the
Natural Resources Conservation Service office in Muleshoe, reported in a telephone
interview April 1, 2015 that seeps are still active at Baileyboro Lake in light of
winter and spring rains, and that favorable rainfall helps to maintain flows in that
area.

BRISCOE COUNTY: Most of the historic springs in Briscoe County issued from
Tertiary Ogallala sand and Quaternary sands and gravels such as the Tule, in the western
part of the county. From 15,000 years ago, when Clovis man frequented the springs, until
over a century ago, nearly all of the springs ran continuously. Remains of mammoths
hunted by the Clovis people have been found in Briscoe County, hearths, projectile
points, knives and scrapers and paintings on rock cliffs indicated that from Clovis to
historic times, man and animal have associated with spring sites here. Irrigation caused a
severe decline in the water table, a major cause of the failure of most springs, but
extensive erosion also resulted in creeks being choked with sand and silt, and many
springs were buried. Evidence indicates that Coronado followed the waters of Tule Creek
in 1541 and stopped at HULSEY SPRINGS, located just below the Caprock Escarpment
in Palo Duro Canyon, approximately 9 miles north of Vigo Park. This name evidently
represented several small springs at that location. Brune documented springs still running
on Deer, Turkey, and Cedar springs with flow rates of 20.5, 39.6, and 15.8 gallons per
minute respectively on September 4, 1978. A telephone interview with Mrs. Dick
Cogdell on February 2, 2005 revealed that Turkey Springs remained the primary active
spring at that location. The spring did not flow during hot, dry summers. Any spring flow
was dependent on abundant rainfall soaking into the surrounding landscape and feeding
the spring, and water did not flow a large distance from the site when the spring was
running.

A telephone interview on March 31, 2015 with Mr. Rank Cogdell disclosed that
although springs do not run in this area as they formerly did, seeps still remain. Mr.
Cogdell reported that when Mackenzie Lake holds a high level of water some of the



water apparently seeps out of the lake to strengthen the flow from local springs and
seeps, but sadly, the lake level has been low for a prolonged period, impacting
spring and seep flow. According to Mr. Cogdell, one of the pastures on family land
located at a point before it transects the Prairie Dog Town Fork of the Red River
harbors a seep that stands water in sufficient quantity for livestock use.

A number of other spring sites were also documented by Brune in Briscoe County. Some
of these go by other localized names. In favorable seasons such as 2004, when abundant
rainfall provides a recharge source, some of these springs revive, but run only a small
distance before going back underground or evaporating. Mr. Rank Cogdell of the Vigo
Park area reported in a phone interview on February 2, 2005, that he observed many
active springs along Tule Canyon during a helicopter flight over the area in January of
2005. He reported that the Tule had numerous springs along its length, and that in the
winter Tule Creek and Deer Creek were the only locations with spring flow sufficient to
provide dependable livestock water, with flow from Deer Creek estimated at roughly
20 gallons per minute. The best of the small localized springs on the Tule was located
within 2 miles of Highway 207 that runs between Claude and Silverton. Mr. Cogdell
commented that a favorable fall and winter of rainfall had created spring flows in Briscoe
County that likely would not be maintained once dryer weather set in. Water from these
springs did not travel large distances or contribute to river flows.

Among other historic springs mentioned by Brune are Marting Springs, roughly 5 miles
southwest of Brice; Burson Springs, 9.3 miles northwest of Turkey; Bell Springs,
6.2 miles northwest of Turkey; Gyp Springs, 5.5 miles northwest of Quitaque; Haynes
Springs, 2.4 miles upstream from Gyp Springs on the South Prong of the Little Red
River; Cottonwood and Red Rock Springs, 4.3 miles west-northwest of Quitaque on
Little Cottonwood Creek; Las Lenguas Springs, 8.6 miles west-southwest of Quitaque;
Rock Springs, 7.4 miles west-northwest of Silverton; and Mayfield Spring, 1.8 miles
north-northeast of Rock Springs.

CASTRO COUNTY: As late as 1978 Brune indicated that no springs flowed in Castro
County, although in historic times many issued from Ogallala sand, gravel, silt and
caliche. Springs once maintained a flowing stream in Running Water Draw, but this has
not been the case in modern times. Decline of the water table due to pumping from the
Ogallala and siltation contributed to the failure of springs. Among historic spring sites
and their locations was Flagg Springs, 3.1 miles south of the Flagg community and 6.8
miles upstream from Sunnyside on Running Water Draw. Jumbo Lake, 6.2 miles
northeast of Easter, was once kept full by seeps from Ogallala silt and sand. Middle Tule
Draw northeast of Nazareth held some pools of live water, as did the North Fork of the
Running Water Draw. Running Water Draw was fed by springs near Sunnyside.



Mr. Chad Warminski, District Conservationist with the Castro County NRCS office
reported in an April 9, 2015 telephone interview that he has not seen any spring or seep
activity in Castro County in current times.

COCHRAN COUNTY: Brune documented in 1978 that hardly any springs still flowed
in Cochran County, although they issued in abundance from the Ogallala when the water
table was at or near the surface. Springs were especially numerous around Silver Lake
and along the major draws. Historic spring sites include Morton Springs, 3.1 miles west
of Morton, which dried up in 1907, and Silver Springs, on the northwest side of Silver
Lake. Discharge of springs around the lake was impacted by irrigation pumping, and the
presence of salt cedars could also account for some water loss. South-southeast of
Lehman about 6.2 miles, springs or seeps may have flowed in former times. In the
southeast corner of the county just over a half-mile north of the Yoakum County line and
8.6 miles west of the Hockley County line, springs formerly kept a draw running with
water year-round.

In a telephone interview conducted April 10, 2015, Mr. Landon Kerby, District
Conservationist with the Cochran County NRCS office in Morton reported that he
is not familiar with a single spring or seep still remaining in Cochran County, but
said there is the possibility that seeps could still be extent on some large ranches in
that area. Additionally, he said that anecdotal information indicates at least one live
spring is present in a draw in the northeast portion of Cochran County near Silver
Lake, likely one of the historic spring sites mentioned in Brune’s work. Mr. Kerby
said he is uncertain if this live spring would be in Cochran or Bailey County, as
these two counties intersect in the Silver Lake area. Mr. Kerby said favorable
abundant rainfall could potentially reinvigorate some spring and seep activity in
this area.

CROSBY COUNTY: Historically, Crosby County was abundantly endowed with
springs, mostly in the canyon breaks below the caprock, with water flowing from
Ogallala and Triassic Dockum sands. The springs declined markedly as the Ogallala
water table dropped. Brune noted in 1978 that Crawfish Creek was dry except in times of
heavy rainstorms. Among historic creeks and their location, as listed by Brune were Rock
House Springs, near the junction of Highway 651 and 193 in northern Crosby County;
Ericson Springs, 1.2 miles west-southwest of Mount Blanco, issuing in a ravine with
vertical caliche cliffs, the site offered only a seep in 1978; Dewey Springs, a group of
springs on the north side of Dewey Lake located 4.3 miles east- northeast of Crosbyton,
now dry; Silver Falls, below the Highway 82 crossing of the White River, was once a
source of water for White River Reservoir, but the spring flow diminished; Couch, or
English Springs, 8 miles east of Crosbyton in Blanco Canyon, dry now; Davidson
Springs, 4.9 miles southeast of Crosbyton; Cold Springs, 8 miles southeast of Crosbyton;



L7 Springs, 9.3 miles south-southeast of Crosbyton; Wilson Springs, 2.4 miles east-
southeast of Cap Rock; Cottonwood Springs, 9.9 miles east- northeast of Slaton on Plum
Creek; C Bar Springs, 8.6 miles east-southeast of Slaton; and Gholson Springs, 6.2 miles
east-northeast of Slaton.

A couple of seeps still exist on the White River watershed in Blanco Canyon that still
bubble enough water to the surface to occasionally provide a little livestock water,
according to Mr. Gary Gowens, technician with the Crosby County NRCS office in
Crosbyton, who was interviewed by telephone on April 7, 2015. Mr. Gowens relates
that flash flood events are usually the only times there is any modern day water flow
in the Blanco Canyon area, and that steady, favorable rains might give new life to
seeps and possibly springs in that vicinity.

DAWSON COUNTY: The larger springs of Dawson County were in the breaks and
canyons below the caprock such as TJF Draw, Tobacco Creek, and Gold Creek Canyons.
Small springs on the plains such as those along Sulphur Springs Draw were the first to
fail as the water table began declining. Many creeks also were filled with drifting sand
during dust storms. Brune’s field studies during 1975 showed the springs issuing from
Pleistocene sand, Tertiary Ogallala sand -and lower Cretaceous limestone. Among spring
sites documented by Brune and their location are Sulphur Springs Draw, 3.1 miles south
of Welch, where several small springs or seeps are speculated to have flowed during
historic times; Rock Crusher or Turner Springs, 6.8 miles south of O’Donnell, where
Brune metered a flow rate of 30.1 gallons per minute in October of 1978, with the water
flow increasing greatly over that metered in June of 1938; Earl Springs, 1.2 miles north
of Rock Crusher Springs; Tobacco Springs, at the head of Tobacco Creek, 8.6 miles
south-southeast of O’Donnell; Indian Springs, 5.5 miles east-northeast of Tobacco
Springs, where an historic people lived in caves and left pictographs on the walls; West
Tobacco Springs, 4.9 miles south-southwest of Tobacco Springs; and Mullins Springs,
14.2 miles east of Lamesa and 3.7 miles northeast of the Midway community in a canyon.
Mullins Springs flowed until 1969.

In a telephone interview on April 9, 2015, Mr. Hal Rogers, NRCS Resource Leader
for Dawson, Gaines, and Yoakum counties reported that there is still some small
spring activity in the Rock Crusher Springs area, and in the Indian Canyon Ranch
area, where springs and seeps trickle up pools and occasionally run a little water
during the winter months when vegetation is dormant, but these flows are
essentially trickles. These springs and seeps can sometimes provide livestock water,
and in 2011-2012 during a severe drought period heavy livestock use dried some of
the sources up. Good rainfall percolating water into the soil can revive at least a
little spring and seep activity.



DEAF SMITH COUNTY: Springs flowed along Tierra Blanca and Palo Duro creeks
below the Caprock in the northwest corner, and at Garcia Lake and other large lakes or
deep depressions. In nearly all cases historic springs flowed from Ogallala sand and
caliche, with a few issuing from Dockum sandstone. Tierra Blanca Creek once flowed
constantly and large blue holes of spring water flowed to the surface at the community of
Blue Water, later named Hereford. While irrigation’s drawdown of the Ogallala aquifer
was a factor in the decline of spring flow, Brune’s studies indicated the plowing of native
grasslands loosened fragile topsoil that washed into Tierra Blanca Creek and smothered
many springs. Ability of the soil to recharge water to the aquifer was also damaged.
During studies in May of 1977, Brune documented historic spring sites and their
locations. Based on his studies at that time, Brune concluded that Big Springs on the
Gault Ranch along Tierra Blanca Creek, about 4.3 miles west of the Randall County line,
was the only flowing spring in Deaf Smith County, with a flow of about 5 gallons per
minute. Southeast of the Big Springs site about 3.1 miles, Parker Springs flowed from the
base of caliche caprock. Most of the springs at this location had disappeared by April of
2002, but one small spring continued to seep, maintaining a small pool of water. Heavy
rains in the area revitalized Devil’s Canyon, south of Parker Springs. Seepage continued
to maintain water in a cattle watering tank at that site. Sulphur Springs in Sulphur Park on
the old L.R. Bradly farm, just upstream from the junction of Tierra Blanca Creek and Frio
Draw was once the site of a lake popular for recreation. The Sulphur Springs area became
part of the City of Hereford’s farm, some 4.9 miles northeast of Hereford, and two or
three springs still create seep sites there. Brune believed that Sulphur Springs failed by
the 1940s. Recharge from rainfall or some other factor served to rejuvenate at least light
flow, and several seeps could be found along Tierra Blanca Creek on the City of Hereford
property. Spring flow in this area travels only a small distance before evaporating or
going below ground. Just east of the Sulphur Springs area, several live springs were
present on ranch property along the Tierra Blanca Creek. From 1972 through 1994 the
flow of some 20 springs on the site did not stop, although it was often minimal. Most
springs at this location flowed intermittently, declining during the heavy irrigation
season. During the fall and winter months water might flow for a mile or more in the
channel of Tierra Blanca Creek. One spring at the site has flowed at a rate as high as
30 gallons per minute, but the flow has fallen off considerably since about 2008.
There is some question as to whether this water originates from the Ogallala, or a
local perched aquifer. Heavy rainfall during the summer of 2008 washed large
amounts of detritus into some of the spring and seep sites along Tierra Blanca Creek
east of Hereford and subsequently resulted in a massive bloom of duck weed in the
standing water from springs and seeps. Since the time of this residue washing any
spring flow has been considerably reduced. Cleaning out some of the spring and
seep sites might possibly restore at least a small flow. A very small trickle of seep
activity occurs beneath the South Main bridge in Hereford adjacent to the golf
course—a minimal remnant of the legendary blue hole of water recorded as



surfacing at that site in the community’s early years. Additionally, an apparent seep
kept water pooled in a small area adjacent to the Highway 385 bridge on Tierra
Blanca Creek just south of the railroad overpass over Highway 385 on the edge of
Hereford.

Bridwell Springs, on the Bridwell Ranch in the northwestern corner of the county have
gone dry. Fowler Springs was found 1.8 miles west of the Randall County line on Palo
Duro Creek, and Hodges Spring, 2.4 miles west of the Randall County line, are among
springs that formerly flowed along Palo Duro Creek. Ojo Frio or Cold Spring was located
in the Frio Draw upstream from its junction with Tierra Blanca Creek. Punta De Agua or
Source of Water was 5.5 miles west of Hereford in Tierra Blanca Creek. Below this point
Tierra Blanca Creek flowed constantly, but began to falter in 1925, well before massive
development of irrigation, and after about 1940 there was no flow except from surface
runoff. In western Deaf Smith County, 2.4 miles east of the New Mexico state line, the
XIT Ranch used Escarbada Springs in historic times, but they are now dry. At least one
small seep is still active in this area of western Deaf Smith County, adjacent to the New
Mexico border. Ojo de Garcia or Little Garcia Springs formerly flowed from Dockum
sandstone 1.2 miles west-northwest of Garcia Lake in western Deaf Smith County.
Spring flow eventually declined to seeps, and water is only present in Garcia Lake now
when large localized rainstorms cause runoff to flow to the lake.

DICKENS COUNTY: The northwest corner of Dickens County lies on the High Plains,
underlain by Tertiary Ogallala sand, gravel, and caliche. Abundant springs once flowed
from this formation all along the Caprock Escarpment, but most have disappeared due to
heavy pumping for the Ogallala aquifer. The remainder of the county lies in the Rolling
Plains, where springs trickle from Permian gypsum and sandstone. Some historic springs
were choked by erosion and buried as early as 1914. Most springs declined permanently
by 1979. Historic springs and their locations include Browning Springs, 3.1 miles
northwest of Dickens in Hobble Scobble Canyon; another spring was 4.9 miles northwest
of Dickens. Pecan Grove Spring was 5.5 miles southeast of McAdoo. On Grapevine
Creek were White House Springs, 4.3 miles northeast of McAdoo. Cottonwood Springs
were just over a half-mile west of Afton, and can still flow in the event of heavy local
rainfall. Erosion choked the creek bed in this area. A half-mile north of Afton are Patton
Springs, eventually covered by a lake; Jackson Springs, 6.2 miles north of Dickens, went
dry and the creek channel filled with sand; Sanders Springs, east-northeast of Afton, is
also subject to rainfall recharge, with Brune documenting a flow of 158.4 gallons per
minute in August, 1979 after a heavy local rainstorm; Shinnery Springs 6.2 miles
southwest of Dumont on the Pitchfork Ranch was still running year around in 2005
according to Wyman Meinzer of Benjamin, TX. Brune documented a flow of less than
5 gallons per minute in August, 1979. Meinzer reported the flow was not large but
consistent. The water did not flow a long distance. Dripping Springs are 5.5 miles



southwest of Dumont, and were termed similar to Shinnery Springs. Law Springs are
2.4 miles northeast of Dickens. Dickens or Crow Springs are less than a mile northeast of
Dickens. Brune noted a flow of 38 gallons per minute in August, 1979 following heavy
rain. Mitchell Springs are 1.8 miles east- southeast of Dickens.

In a telephone interview on March 31, 2015, Stella Carter, a 26-year veteran
employee of the Pitchfork Ranch reported that Dripping Springs continues to flow
in a pasture on the ranch. She related that Red River Water Supply has a well
located near the spring site but that spring flow persists.

Mrs. LaNell Kendrick, a present-day resident of Hereford who grew up at Dickens
stated in a personal interview March 31, 2015 that there were spring sites on the
east side of Dickens and that at a site between Dickens and Roaring Springs on the
northwest quarter of a land section a spring ran in a depressed area in sufficient
volume to course water in a culvert under the road as late as 2006 and seeps may
well still be present in that area.

FLOYD COUNTY: Brune pronounced the story of springs in Floyd County as largely
one of water sources that were once important, but are no more due to decline of the
water table. Springs formerly issued from sands and gravels of the Ogallala formation.
Blue Hole Springs was on Quitaque Creek 6.2 miles east of South Plains. It had no water
flow in July of 1978 and had been partially filled with cobbles and gravel. Likewise, Bain
Springs, 8.6 miles southwest of Flomot, just below the caprock, was dry. Montgomery
Springs, in Blanco Canyon, just north of the Crosby County line, ceased flowing in 1948.
Massie Springs, 6.2 miles southwest of Floydada, ceased flowing about 1945.

During a telephone interview on April 8, 2015, Mr. Jim Bob Clary, District
Conservationist with the Floyd county NRCS office, said he is not aware of any live
springs or seeps in Floyd County, although there is some spring and seep activity to the
east in Motley County.

GAINES COUNTY: Most of the springs here flowed from Ogallala and more recent
sands. Decline of the Ogallala aquifer is cited as a cause for most springs drying up.
Boar’s Nest Springs in northwest Gaines County were dry by 1955. Cedar Lake or
Laguna Sabinas in Northeastern Gaines County was once surrounded and fed by
numerous fresh and saline springs. Buffalo Springs on the north side of the lake and
Johnson Springs on the south side of the lake had only small flows by 1963, but none of
the Cedar Lake springs were flowing by 1977, although a few seeps were still evident.
Balch Springs on McKenzie Draw south of Cedar Lake was still yielding 39.6 gallons of
water a minute when Brune measured in March, 1977. Bobby Tabor, soil conservationist
with the Seminole Field office of NRCS, in a telephone interview on February 3, 2005,



reported no flow in that area. A number of seeps were cited by Brune as existing along
McKenzie Draw. Mr. Tabor related that a local landowner reported early in 2005 that at
McKenzie Lake, 19.2 miles east of Seminole and south of Cedar Lake, two springs
located on private property still ran into McKenzie Lake. The flow rate wasn’t known,
but probably wasn’t large. South of Seminole 5.5 miles, Indian Wells was the site of as
many as 20 seeps issuing from Ogallala sand. Downstream on Seminole Draw, six
springs formerly flowed. Brune projects there were probably also seeps along Monument
Draw in the southwestern corner of the county. Ward’s Well at Hackberry Grove,
2.4 miles south of Seminole, was a former area of shallow water that could be hand-
dipped, but the water table declined at this site.

In an April 1, 2015 telephone interview, Mr. Mark Lewis, District Conservationist
with the NRCS Seminole field office related that virtually all springs and seeps in
Gaines County were dry. He said that considerable favorable rainfall would be
required to restore any of the seeps. Lori Barnes, manager of the Llano Estacado
Underground Water Conservation District at Seminole concurred with Mr. Lewis’
remarks in a telephone interview on March 7, 2015. Also, in an April 9, 2015
telephone interview, Mr. Hal Rogers, NRCS Resource Leader for Dawson, Gaines,
and Yoakum counties, indicated that small historic springs are still present in the
Cedar Lake area but considerable recharge from good rainfall is required to
prompt any seepage or flow.

GARZA COUNTY: The western edge of the county lies on the High Plains and on the
edge of these plains springs flowed from Tertiary sand, gravel, and caliche. Much of the
county lies on the Red Bed or Gypsum Plains where some springs issued from
Quaternary sand, gravel, and caliche and from Triassic Dockum sandstone. Many springs
weakened or failed as groundwater declined and severe erosion filled many stream
channels and buried springs. Mr. Glen Killough, district conservationist with the Post
field office of the NRCS, related in 2005 that many seeps still existed off the Caprock.
They were local and their waters did not contribute to in-stream flows. Seeps and any
small spring flows remaining were highly dependent on rainfall. In the way of historic
references: Post Springs, 3.1 miles west of Post, once a source of part of the water for that
city, are now dry. Golf Course Springs, 3.1 miles northwest of Post, once discharged
water over a mile downstream and were strong in the 1930s, declined to only a seep in
1975. Tipton Springs, 4.3 miles northwest of Post, have been dry since about 1945.
Barnum Springs were 7.4 miles north-northwest of Post. Live water existed in holes until
about 1975. Double U Springs were noted 3.7 miles southeast of Eastland. Brune
measured a flow of 3.1 gallons per minute in June, 1979. Whiskey Springs, 3.1 miles
northeast of Southland, were a tiny trickle of 0.79 gallons per minute in June of 1979 and
a similar spring in Red Creek 1.2 miles south-southwest flowed even less. Llano Springs,
8 miles north of Post on the northeast side of the Brazos River, flowed until the 1940s,
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and seeps could still occur in the event of wet weather. Lane Springs, 6.2 miles southwest
of Kalgary, had declined to seep status by the time of Brune’s survey, and Indian Springs,
5.5 miles south-southeast of Kalgary, trickled at 1.9 gallons per minute when Brune
measured it in August of 1979, and might be subject to some seepage in the event of
favorable rainfall. Chimney Springs were noted less than a half-mile upstream. K Springs
were located 3.7 miles east-southeast of Indian Springs. Southeast of Lane Springs some
seeps were noted and 2.4 miles farther south Slick Nasty Springs were once an important
watering site on the Spur Ranch, but reduced to seeps. OS Springs was cited 9.3 miles
east of Post, south of the North Fork of the Double Mountain Fork of the Brazos River,
characterized even in 1979 as only wet weather seeps. Reed Springs, 4.9 miles east of
Justiceburg, was a seep from Dockum sandstone. Rocky Springs, 5.5 miles east-southeast
of Justiceburg, fed Rocky Creek with slightly saline water from Dockum sandstone
bluffs. Spring Creek Springs were 4.3 miles southeast of Grassland, and were about seven
groups of springs that flowed 34.8 gallons per minute in the winter, but less in summer.
Spring water flowed as much as 2 miles. Cooper Springs in Cooper’s Canyon 4.3 miles
south of Post were once strong but flowed only about 11 gallons per minute in 1979. Boy
Scout Springs, 2.4 miles southwest of Post, stopped flowing about 1946 but there were
still wet weather seeps in 1979. Box Canyon Springs, 2.4 miles west-southwest of Post,
flowed at 13.1 gallons per minute in June of 1979.

In an updating interview on April 1, 2015, Mr. Killough said that seeps in Garza
County are currently few and far between in light of extended drought. He said that
historically there are many seeps just off the edge of the Caprock, with most
bubbling just enough water for use by a few livestock. These seeps are enhanced
when favorable rainfall occurs. No springs or seeps are contributing to river flow in
the region.

HALE COUNTY: Brune noted no flowing springs in Hale County, although historically,
springs and spring-fed creeks were abundant. Decline of the water table is a factor in the
demise of the springs. Norfleet Springs were in the northwest corner of the county
1.2 miles from the Lamb County line on Running Water Draw and bubbled up in 12 or
13 springs in the 1930s, but failed by 1945. Downstream on Running Water Draw
6.2 miles west of Edmonson was Ojo de Agua Springs. These and other springs
maintained a running stream in Running Water Draw. These springs dried up in the
1950s with some seepage until the 1960s. Jones Springs were 3.1 miles west of
Edmonson. Running Water Springs were roughly 2.4 miles south of Edmonson, on the
north side of the draw. Up to 12 feet of silt from erosion had filled the draw by the late
1970s. Crawfish Springs were on Crawfish Draw, 7.4 miles south of Hale Center; they
dried up by 1920. Eagle Springs were 7.4 miles west-northwest of Abernathy on
Blackwater Draw. It dried up in the 1930s and seeped intermittently until the 1940s.
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In a telephone interview conducted on April 8, 2015, Mr. Robert Unterkircher, District
Conservationist with the Hale County NRCS office, reported that there are no known
springs or seeps remaining in Hale County.

HOCKLEY COUNTY: The springs of Hockley County issued from Tertiary Ogallala
sand and gravel. Decline of the water table impacted local springs. Silver Springs was
located at Silver Lake or Laguna Plata, in the northwest corner of the county, where
springs issued at various points around the lake. The flow was less than a gallon per
minute in October of 1978. The Devil’s Ink Well was a pool of water in Sucker Rod
Draw 3.7 miles east-southeast of Pep. Yellow House Springs were two small springs
4.3 miles east of Pep. Small springs once flowed 4.3 miles northeast of Pettit. Some seeps
existed in Yellow House Draw until about 1920.

Mr. Kelly Attebury, NRCS Zone Soil Scientist at Lubbock reported in an April 10,
2015 telephone interview that seeps are possibly present at Yellow Lake on the
northern end of Hockley County, but it is difficult to ground truth their presence.
Abundant rainfall over an extended time period could likely restore at lest some
flow to seeps and possibly small springs in the area.

LAMB COUNTY: The channel from Water Draw, 6.2 miles east-southeast of
Sunnyside, has been choked with sand washed in by erosion. King Springs was 6.8 miles
north of Olton. It fed into Running Water Draw, but failed in the 1950s, however there
was some seepage into the 1960s. Many springs once flowed on Blackwater Draw.
Alamosa Springs was 4.3 miles east of the Bailey County line on Blackwater Draw. Soda
Lake and Springs were 2 miles farther south. Spring Lake was located on Blackwater
Draw 4.9 miles west of Earth. Springs here lasted until 1942, with seeps persisting until
the early 1960s. In the sandhills, many lakes were once fed by springs and seeps. Sod
House Spring, 6.2 miles north of Amherst on Blackwater Draw, flowed until the 1950s.
Rocky Ford Springs were just upstream from the Highway. Brune noted only a few
springs still flowing here in the late 1970s. Springs formerly ran on County Road 385
crossing of Blackwater Draw 6.8 miles northeast of Ambherst, but faltered in the 1940s
and were gone in the 1950s. Fieldton Springs south of Fieldton were gone around 1949.
Hart Springs were a little over a half mile southeast of Hart Camp, but the springs, draw
and dried up in the 1930s. Bull Springs, at Bull Lake 8 miles west of Littlefield, were
already only a seep by 1978. Rains could cause some seepage. Roland Springs formed a
chain of pools in Bull Draw, and they were only seeps in October of 1978, although the
springs ran a bit in the winter. Glumpler Springs were 3.1 miles north northeast of Pep
and flowed about 8§ gallons per minute in October, 1978. Just south of Glumpler Creek on
Goat Creek Green Springs flowed 11.8 gallons per minute of slightly saline water in
October, 1978. Illusion Springs on the north end of Illusion Lake flowed 25.3 gallons per
minute of moderately saline water in October, 1978. At the end of Yellow Lake Yellow
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Springs was part of a series of freshwater springs once present along the eastern shore of
Yellow Lake, and flowed an intermittent 2.2 gallons per minute in October, 1978. Some
saline springs were 1.8 miles west of Yellow Lake, near the Hockley County line, with
one flowing 11.2 gallons per minute in 1978 and several others dry.

Mr. Kelly Attebury, NRCS Zone Soil Scientist at Lubbock reported in an April 10, 2015
telephone interview, that he is not familiar with any live springs or seeps remaining in
Lamb County. If any still exist they could be in or adjacent to Bull Lake. As is the case all
over the Llano Estacado region, prolonged, abundant, soaking rainfall that percolated
sufficient water into the landscape could restore at least temporary flow to seeps and
springs.

LUBBOCK COUNTY: Springs once flowed abundantly along Yellowhouse and
Blackwater Draws, emerging chiefly from Ogallala sand and gravel. Lubbock Springs
were at the Lubbock Lake archaeological site near the intersection of Highway 84 and
Loop 289. These springs had failed to flow by the early 1950s. Buffalo Springs, in
Yellow House Canyon 9.9 miles southeast of Lubbock, were immersed by a lake at the
site. Brune reported that measurement of the flow of Buffalo Springs could be made only
by comparing discharge above and below Buffalo Lake and allowing for evaporation.
Discharge including all springs in the Buffalo Lake area was 1,246.9 gallons per minute
as measured by Brune in 1976, and the historic high discharge was 1,521.2 gallons in
1969, when all spring flow combined was measured. Effluent from Lubbock of 1 to 2
million gallons per day flowed into Buffalo Lake. Johnson Spring at Lake Ransom
Canyon downstream from Buffalo Lake possibly received some recharge from Buffalo
Lake. Brune measured 15.8 gallons per minute in December, 1975, but the flow had
declined to less than a gallon per minute by August, 1978. Tinsley Springs, 3.7 miles
downstream in Yellow House Canyon, flowed 11.5 gallons per minute in August, 1978.

Interviewed by phone on April 1, 2015, Mr. Aubrey Spear, Director of Water
Resources for the City of Lubbock reported that Lubbock continues to discharge 1.7
million gallons of treated effluent daily that flows into Buffalo Lake. He reported
that an area below the dam on Buffalo Lake seemed to have some spring activity.
According to Mr. Spear, nothing has changed upstream of Buffalo Lake for decades
and this condition will remain the same for the foreseen future. Effluent water going
to Buffalo Lake possibly is recharging springs in the area such as Johnson Springs
at Lake Ransom Canyon just downstream from Buffalo Lake. According to Mr.
Spear, a new treatment plant for the City of Lubbock will go online within three to
four years and could discharge essentially double the effluent water, roughly two
million gallons a day, which would work through Buffalo Lake and Ransom Canyon
by 2019. This enhanced flow could further recharge springs in the downstream area.
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LYNN COUNTY: In Lynn County, spring water flowed mainly from Ogallala sand and
gravel, with some from Triassic Dockum sandstone, but spring output has been reduced
due to the decline of the aquifer. Double Lakes Springs, 8.6 miles northwest of Tahoka
on the north side of Double Lakes, issued 15.8 gallons per minute in December 1975.
Spring sites were partially buried by sediment. Tahoka Springs on the west side of
Tahoka Lake 6.21 miles north of Tahoka included a large spring near the north end of the
lake that flowed 53.8 gallons per minute in December, 1974, and several other springs
farther south combined for a flow of 95 gallons per minute at that time. Moore Springs,
2.4 miles southeast of Grassland in Moore’s Draw, produced 25.3 gallons per minute in
1975. Guthrie Springs were in Chimney Draw northwest of Guthrie Lake, 3.7 miles
southwest of Tahoka, but last flowed almost 100 years ago. Saleh Lake and Seeps were
noted 3.7 miles southeast of New Moore. Gooch Springs about 1.2 miles farther west at
Gooch Lake, and the largest spring flowed 12.3 gallons per minute in October 1978.
Frost Lake, 4.3 miles south-southwest of New Moore, was fed by water from Frost
Springs, which discharged 66.5 gallons per minute in October, 1978. New Moore
Springs, 1.8 miles west-northwest of New Moore, were reported by Brune as being
suddenly rejuvenated in 1968 by a combination of high rainfall and potential injection of
water brought in from Rich Lake at the upstream Ozark-Mahoning mine. Brune measured
a flow of 90.3 gallons per minute of moderately saline water in October of 1978.
Historically, the flow at this location has been greater in the winter months. Mr. Pat
Childress of O’Donnell reported in a telephone interview on February 6, 2005, that a lake
had formed at the New Moore Springs site as the spring flow had been greatly enhanced
by the heavy rainfall of 2004. The springs were at that time covered by the lake water and
Mr. Childress estimated that the flow was probably comparable to past measurements,
although spring flow had declined severely and the springs had about dried up prior to the
high rainfall year of 2004. The lake at the location was filled with what Mr. Childress
called “gyppy” water, not suitable for human consumption, but used by wildlife. Frost
Springs was also reported by Mr. Childress to have regained strength thanks to the high
rainfall. Brune noted in 1975 that water flowed into the swampy area at New Moore
Springs from Ogallala sand and that salt cedars were numerous around the site, with flow
increasing in the winter when salt cedars and other vegetation were dormant. Spring and
seep-fed lakes and pools in this area have historically been important to large numbers of
sandhill cranes as well as to wintering ducks.

In a follow-up telephone interview conducted on March 30, 2015, Mr. Childress, a
veteran waterfowl and sandhill crane hunter and guide of long experience with
great personal knowledge of Lynn County and its surrounding area, commented
extensively on the continuing existence of springs and seeps. He reported that New
Moore Springs 4 miles west of New Moore still seeps in sufficient quantity to form a
pond. Gooch Lake, 7 miles west of O’Donnell still has three freshwater springs that
flow into it, although the flow rate is not large. He related that a family hauled water
in barrels from the springs for domestic use in the 1930s. According to Mr.
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Childress, springs near the headwaters of the Colorado River S miles south of
O’Donnell still bubble out of the ground and have maintained a 10- to 15-acre lake
that has been present all of his adult life. Tahoka Lake, located northeast of Tahoka
on the Wilson highway is a saline playa in that area that hosts wintering sandhill
cranes. Mr. Childress also reported that Skeen Lake, north of O’Donnell is a salina
that stands sufficient water to provide a roost for sandhill cranes if fall rainfall is
favorable. According to Mr. Childress, Guthrie Lake, 3 miles south and west of
Tahoka and inside the T-Bar Ranch, is a large alkali playa that sometimes holds
water in years of good rainfall. Mr. Childress reiterated that spring fed playas,
pools, and salinas of this region are of crucial importance to the wintering
population of mid-continent lesser sandhill cranes.

MOTLEY COUNTY: Nearly all springs in the county flow from Ogallala sand and
Triassic Dockum sandstone. Pumping from the Ogallala aquifer has caused a decline in
the aquifer and lessened spring flow. Quitaque Creek, estimated in the 1940s to be
capable of furnishing 3 million gallons per day, had greatly reduced flows by the mid-
1970s. Roaring Springs, 3.1 miles south of the town of that name, once ranked among the
crown jewels of spring flow in the Llano Estacado Region, although its flow is greatly
diminished from historic levels. The area around the springs was developed with a golf
course, camp ground, and RV parking. Spring waters fell with namesake sound over a
sandstone ledge. The recharge area for Roaring Springs is 12 miles or more to the west,
where rainfall runoff slowly seeps into Ogallala sands. By 2005, irrigation of pasture land
just upstream from the spring site greatly diminished the flow when wells began
operating in the summer. Brune noted, when measuring spring flow in 1978 at 633
gallons per minute, that very little decline in spring flow had occurred in the previous 40
years; 1.e.; the flow was 664 gallons per minute in 1962, and the all-time high flow since
records began in 1937 was 1,125 gallons per minute in 1946. However, heavy irrigation
pumping wasn’t occurring adjacent to the springs at that time. While anecdotal
information was obtained via phone calls in February 2005, current flow measurements
were not available. Anecdotes from local residents indicated that spring flow declined
appreciably. One local resident related that filling a recreational swimming pool with
flow from the springs was once accomplished overnight, but by 2005 the process took
days. The pool at Roaring Springs was legendary with generations of swimmers for its
frigid water coming straight out of the ground. Water from Roaring Springs feeding into
a swimming pool ran only a short distance before entering the South Pease or Tongue
River, where it quickly went underground. The South Pease merges with the Middle and
North Pease to form the Pease River that eventually flows into the Red River. Scab
Springs, 13.6 miles east of Matador on Highway 70, have been dry since 1945. Wolf
Spring, 7.4 miles southwest of Roaring Springs, was the source of Wolf Creek, where the
combined flow of several springs at the site amounted to 112.5 gallons per minute when
Brune noted them in June of 1975. Anecdotal information taken in February 2005
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indicated they do not flow now. Dutchman Springs on Dutchman Creek 6.21 miles west-
northwest of Roaring Springs was measured by Brune at 36.4 gallons per minute in July,
1979. Anecdotal information gathered in February 2005 indicated that some seasonal
seepage still occurred at the site, though little more than a trickle. The presence of several
earthen dams along the headwaters of the spring drainage may be one of the reasons for
the decline of this spring. Ballard Springs, 1.2 miles south of Matador, were measured at
13.4 gallons per minute in July, 1978, and fed an earthen stock tank. Priest Springs, 2.4
miles southwest of Matador, measured 20.5 gallons per minute in August 1978. Willow
Springs, 3.7 miles southwest of Matador, flowed 15 gallons per minute in August 1978.
Dripping Springs, now dry, were 6.21 miles west-southwest of Matador. Lost Canyon
springs were 5.5 miles west of Matador in Lost Canyon. Mott Camp Springs were 10.5
miles west of Matador. Chimney Springs were 1.2 miles northwest of Mott Camp Springs
and were only wet weather seeps in 1978. Burleson Springs, 8.6 miles west-southwest of
Whiteflat, had ceased flowing by 1978. Chimney Springs, 1.2 miles northwest of Mott
Camp Springs, were cited as wet weather seeps in 1978. Miller Springs, 7.4 miles west of
Whiteflat, flowed only 1.5 gallons per minute in 1979.

In a March 30, 2015 telephone interview, Mr. James Gillespie of Matador reported
that Dutchman Creek and Ballard Creek both still seep, and that four small springs
located in draws still flow in Motley County at a rate of from five to 15 gallons per
minute—sufficient volume to provide livestock water. Mr. Gillespie reported that
the one-time resounding roar of Roaring Springs remains greatly reduced. While
the swimming pool at the site still fills from spring flow, it is difficult to obtain a
measurement of the volume of flow, but it is nothing like the flows of the 1930s and
1940s and in historic times.

PARMER COUNTY: Springs were once numerous along the county’s major draws, but
they began to disappear by 1900. On Frio Draw, about a half-mile east of the Texas-New
Mexico state line, on the north side, a spring flowed intermittently from a cave in 1927.
At Mustang Lake, 2.4 miles north-northwest of Bovina, springs flowed until the 1930s. A
spring also once flowed intermittently 3.7 miles east of Bovina on Running Water Draw.

In a telephone interview on April 8, 2015, Mr. Mike Beauchamp, a director on the High
Plains Underground Water Conservation District board as well as a farmer and
landowner in the Hub vicinity south of Friona, who owns property on Running Water
Draw, said he has not found any springs or seeps on this draw south of Friona and is not
aware of any remnant springs or seeps in Parmer County. On the same date Mr. Earl
Behrends, District Conservationist with the Parmer County NRCS office reported in a
telephone interview that he also was not familiar with any remnant spring or seep activity
in Parmer County.
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SWISHER COUNTY: In Swisher County, springs once flowed along Tule Creek, and
historically, spring water flowed in North, Middle, and South Tule Creeks. As the aquifer
level declined, spring flow diminished. Some springs were also buried by silt from severe
erosion. Rogers Springs in western Mackenzie Lake Park offered only seeps from
Triassic sandstone when measured by Brune in September 1978. Prairie Dog Springs
were at the Highway 2301 crossing of Tule Creek, but were only a seep. About a half-
mile northwest of the bridge, JA or Anderson Springs once flowed, but they were dry
when Brune noted them. Hackberry Springs were some 1,600 feet farther upstream. They
dried up in 1974. Dawson Springs were 3.1 miles downstream from the Highway 1318
crossing of Tule Creek. They ran until the 1930s when some were buried by silt. Just over
a half-mile downstream from the Highway 1318 crossing were Elkins Springs, now, long
dry. Edwards Springs were 1.2 miles upstream from the Highway 1318 crossing. They
flowed in winter until drying up in 1956. Poff Springs were 0.62 miles downstream from
the Highway 146 crossing and 3.1 miles north-northeast of Tulia. They ceased flowing
about 1940. Faulkner Springs were in Mackenzie Park in southeast Tulia, and flowed
until the 1930s. Maupin Springs, 1.8 miles upstream from Highway 87, flowed until the
1920s. Hardy Springs, 3.1 miles past the Highway 87 crossing, are dry.

In a telephone interview on April 9, 2015, Mr. Kelly House, Civil Engineering
Technician with the Swisher County NRCS reported that there is current day
spring activity in eastern Swisher County some 15 to 16 miles east of Tulia adjacent
to Briscoe County. He said that on a deer lease near Lake Mackenzie located
partially in Swisher County that year-round spring flow maintains a fishing pond
with overflow from that pond going to Lake Mackenzie. This spring location is in
ranching country with deep breaks, and springs and seeps in that area are the only
ones that he is familiar with in Swisher County, that the possibility exists that other
seeps could exist in the rough break country.

TERRY COUNTY: Springs in Terry County issue primarily from Ogallala sand and
caliche, and in modern times, are highly wet-weather dependent. Anecdotal information
in February 2005 indicated abundant summer, fall, and early winter rainfall in 2004
contributed to a renewal of some springs and seeps that generally flowed from Ogallala
sands. Some on the perimeter of saline lakes are not Ogallala, but flow from a Cretaceous
outcrop exposed at the surface. Many observations were of pools only, without
measurable flow, probably supported by slow seeps. One member of the South Plains
UWCD board had several such seeps on his dryland farm on the Terry-Lynn County line.
Another board member reported several seeps/springs near his house north of Wellman
along Sulphur Springs Draw. This gentleman had not seen water standing in that draw for
nearly 60 years prior to the 2004 wet-weather-related events. One section of Lost Draw
running from southeast Terry County into Lynn County contained a small lake lying in
Terry County, probably spring or seep-fed. Decline of the groundwater level has been a
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factor in the demise of most springs and seeps in this county. At Rich Springs at Rich
Lake, 4.3 miles south-southeast of Meadow, water issued from Tahoka Sand on Duck
Creek shale. Brune measured flow from springs at the north end of the lake totaling
19 gallons per minute in October 1978, and noted the presence of many other very small
springs flowing around the lake. Rich Lake has historically been important to sandhill
cranes as a roost site. Local anecdotal information indicated that in previous times, the
lake rose before rains, indicating that springs and the lake were impacted by barometric
pressure. Mound Springs at Mound Lake, 10.5 miles east- northeast of Brownfield, was
documented by Brune as flowing 63.3 gallons per minute of highly saline water in
December of 1975. This water fed into Mound Lake. On South Lost Draw, 10.5 miles
southeast of Brownfield, Seven Lakes was fed by numerous springs and seeps, with the
springs increasing flow before a rain when barometric pressure changed. Brune
documented the historic presence of many small springs along Sulphur Springs Draw
6.21 miles east-southeast of Wellman. Many of these seep-fed lakes and pools have
historically been important to wildlife including sandhill cranes and waterfowl.

In a follow-up telephone interview on March 30, 2015, Lindy Harris, manager of the
South Plains Underground Water Conservation District at Brownfield reported that
many of the springs and seeps mentioned in the 2005 documentation still exist,
particularly east of Brownfield, and along Sulphur Springs Draw, with their
presence enhanced by favorable rainfall conditions. She said that her husband
reported that Sulphur Springs was running as recently as 2009, but flow had not
been notable since October 2013, not surprising in the midst of ongoing drought.

YOAKUM COUNTY: Brune noted following studies in March 1977 that springs and
seeps formerly existed along all of the major draws in Yoakum County, flowing mainly
from Ogallala and more recent sands, but decline of the water table resulted in all of the
springs of the county drying up. Oho Springs were in New Mexico, 3.1 miles west of
Bronco, Texas. Ulou was downstream on Sulphur Springs Draw, about halfway between
Bronco and Plains, where springs once likely existed. Other springs also likely existed
farther downstream on Sulphur Springs Draw. Southwest of Plains 9.9 miles, INK Basin
was once a seep-fed freshwater basin, but has been dry since 1949. Evidence of springs
was also found present in Lost Draw in the northeast part of the county.

In a telephone interview on April 9, 2015, Mr. Hal Rogers, NRCS Resource Leader for
Dawson, Gaines, and Yoakum counties, reported that it is questionable if any spring or
seep activity remains in Yoakum County.
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Appendix 1B. Threatened and Endangered Species of the Llano Estacado Region

Acronyms

LE, LT - Federally Listed Endangered/Threatened

PE, PT - Federally Proposed Endangered/Threatened

E/SA, T/SA - Federally Endangered/Threatened by Similarity of Appearance

C1 - Federal Candidate, Category 1; information supports proposing to list as endangered/threatened
DL, PDL - Federally Delisted/Proposed for Delisting

E, T - State Endangered/Threatened

"blank" - Rare, but with no regulatory listing status

Bird Sprague's Pipit Anthus spragueii X
Mammal |Gray wolf Canis lupus LE E X4 X X X | X X1 X} X1 X X X X X1 X X X X X X | X X
Mammal |Texas Kangaroo Rat Dipodomys elator T X X
Bird Peregrine Falcon Falco peregrinus DL T X X X X X X X X X X X X X X X X X X X X X
Bird American Peregrine Falcon Falco peregrinus anatum DL =t X X X X X X X X X X X X X X X X X X X X X
Bird Whooping Crane Grus americana LE E X X X X X X X X X X X X X X X X X X X X X
Bird Bald Eagle Haliaeetus leucocephalus DL T X X X X X X X X X X X X X X X X X X X X X
Mammal |[Black-footed Ferret Mustela nigripes LE X X X X X X X X X X X X X X X X X X X X X
Fish Smalleye Shiner Notropis buccula LE X X X
Fish Sharpnose Shiner Notropis oxyrhynchus LE X
Mammal [Palo Duro Mouse Peromyscus truei comanche T X X X X X X X
Reptile Texas Horned Lizard Phrynosoma cornutum T X X X X X X X X X X X X X X X X X X X X X
Bird White Faced Ibis Plegadis chihi 3 X
Bird Interior Least Tern Sterna antillarum athalassos LE E X X
Bird Lesser Prairie Chicken Tympanuchus pallidicinctus 1 X X X X X X X X X X X X X
Mammal |Black Bear Ursus americanus T/SA; NL T X X

_ . 1 8 8 1 8 10 9 8 3

Species appearing on these lists do not all share the same probability of occurrence. Some species are migrants or wintering residents only, or may be historic or considered extirpated.

Source: http://www.tpwd.state.tx.us/gis/ris/es/CountyList.aspx as of 10/7/2014

Source: http://tpwd.texas.gov/gis/rtest/ as of 9-19-2015
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2010 Water Loss Audit Data for Region O

2010 Water Loss Audit Summary

Region O Total

44 Audits Submitted

System Input Volume
19,025,145,589 gal

Billed Consumption
16,427,064,450 gal

Billed Metered
16,389,102,450 gal
86.1%

Revenue Water
16,427,064,450 gal
86.3%

86.3% Billed Unmetered
Authorized 37>962’200 gal
Consumption 0.2%
17,870.265.004 gl Unbilled Metered
91.3% 705,886,676 gal
Unbilled Consumption 3.7%
948,220,554 gal
5.0% Unbilled Unmetered
242,333,878 gal
1.3%
Unauthorized Consumption
47,793,195 gal
0.3%
Aparent Loss Customer Meter Accuracy Loss
1,103,374,368 gal 467,309,118 gal
5.8% 2 5%
Water Loss Systematic Data Handling Discrepancy
1,649,860,585 gal 588,272,055 gal
8.7% 3.1%
Reported Breaks and Leaks
99,049,918 gal
Real Loss 0.5%
546,486,217 gal
2 9% Unreported Loss

447,436,299 gal
2.4%

Non-revenue Water
2,598,081,139 gal
13.7%

SOURCE: TWDB spreadsheet distributed via email to all regions on July 9, 2014




2010 Water Loss Audit Data for Region O

pulation

wholesale)

Bovina Municipal Water System 1,845 95,889,583 94,054,000 1,835,583 19
City of Abernathy 2,500 152,071,000 125,957,890 26,113,110 17.2
City of Amherst 791 36,183,698 32,975,296 3,208,402 8.9
City of Brownfield 10,081 494,927,670 472,018,000 22,909,670 46
City of Denver City 5,000 348,007,370 304,447,000 43,560,370 12.5
City of Floydada 3,083 135,885,105 122,450,564 13,434,541 9.9
City of Hereford 15,370 1,488,217,710 1,483,851,720 4,365,990 0.3
City of Idalou 22,070 98,513,571 87,836,000 10,677,571 10.8
City of Lamesa 9,952 625,170,423 577,185,630 47,984,792 27
City of Levelland 13,542 598,650,000 553,480,000 45,170,000 75
City of Littlefield 6.507 409,697,980 402,941 220 e -
City of Lorenzo 1,147 62,514,740 43,260,430 19,254,310 30.8
City of Morton 2.249 234,955,800 94,853,950 140,101,850 59.6
City of New Deal 794 30,600,996 22,326,043 8,274,952 27.0
City of New Home 405 10,221,443 9,283,768 937,675 9.2
City of Olton 2,288 70,480,000 64,880,000 5,600,000 7.9
City of Quitaque 450 26,660,370 22,838,250 3,822,120 14.3
City of Ralls 1,997 83,500,231 67,665,257 15,834,974 19.0
City of Ropesville 517 29,397,875 16,524,873 12,873,002 438
City of Seminole 6,800 614,140,000 541,680,000 72,460,000 11.8
City of Shallowater 2,484 161,306,732 101,899,000 59,407,732 36.8
City of Smyer 480 17,000,000 15,210,000 1,790,000 10.5
City of Spur 1,338 73,000,000 68,910,000 4,090,000 5.6
City of Sundown 1,500 94,950,000 75,190,000 19,760,000 N
Coronado Shores Water System 84 1,607,070 1,066,090 540,980 33.7
Cotton Center WSC 250 13,146,940 10,630,340 2,516,600 19.1
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2010 Water Loss Audit Data for Region O

Population

{retail + wholesale)

System
Input Volume

Authorized
Consumption
(gallons)

Water Loss
(gallons)

Percent

Water Loss

Dimmit Municipal Water System 4,375 277,153,535 242,827,977 34,325,558 12.4
Dougherty Water Works 55 2,133,229 2,210,475 522,754 19.1
Friona Municipal Water System 3,638 209,718,947 183,734,487 25,984,461 12.4
Kress Municipal Water System 826 21,890,000 15,590,000 6,300,000 28.8
Lubbock County WCID 1 990 29,872,000 18,604,400 11,267,600 37.7
Lubbock Public Water System 234,450 11,820,192,000 10,981,380,400 838,811,600 7
Mackenzie Municipal Water Authority 10,037 205,050,000 179,000,000 26,050,000 127
Maple WSC 99 4,040,729 3,415,873 624,856 155
Nazareth Municipal Water System 365 33,146,244 29,408,738 3,737,506 11.3
North University Estates 600 22,631,579 20,232,895 2,398,684 10.6
Plott Acres 200 10,402,060 7,136,030 3,266,030 314
Rio Blanca Estates 78 924,800 927,200 (2,400) -0.3
Silverston Municipal Water System 779 32,710,000 29,399,000 3,311,000 10.1
Tahoka Public Water System 125,530,980 115,396,437 10,134,542 8.1
Town North Village Water System 9,741,702 9,278,771 462,931 4.8
Town of Ransom Canyon 79,877,000 71,034,460 8,842,540 111
Valley WSC 14,908,000 4,915,350 9,992,650 67.0
White River M 117,926,476 47,377,188

SOURCE: TWDB spreadsheet distributedI via email to all regions on July 9, 2014
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Chapter 2

Population and
Water Demand Projections







Daniel B. Stephens & Associates, Inc.

2. Population and Water Demand Projections

Population and water demand projections lay the foundation for determining water needs for
each county over the planning horizon, and this section discusses the methodologies used as
part of the Region O 2016 planning process to develop those projections. When applicable, the
TWDB requires population and water demand projections to be presented in three ways: by
county, by water user group (WUG), and by river basin. This section therefore presents
population and water demand data by county, WUG, and river basin as applicable. Region O
includes 21 counties and 71 WUGs, including 21 County-other WUGs, and four river basins:
Canadian, Red, Brazos, and Colorado. Figure 2-1 shows a map of the counties and river

basins in the planning region, and Table 2-1 lists which river basin(s) each county is located in.
2.1 Population Projections

The population of Texas was 25.1 million in 2010 (U.S. Census Bureau, 2015), with Region O
accounting for 489,926 people, or 1.9 percent of the State’s population. By 2070, Region O is
projected to account for 1.6 percent of the State’s population. While Region O is predominantly
rural, there are several major urban centers. Lubbock is the largest city in the region, consisting
of 46.9 percent of the region’s 2010 population. Plainview (4.5% of Region O’s 2010
population), Hereford (3.1%), and Levelland (2.8%) are the next largest cities.

The TWDB has specific methodologies for determining population projections for each county,
WUG, and river basin, as discussed in Sections 2.1.1 through 2.1.3.

2.1.1 County-Level Projections

The TWDB provided county population projections based on projections developed by the
Texas State Data Center (TSDC) and the Office of the State Demographer. The TSDC and the
Office of the Demographer used a model called the Cohort-Component Model to develop their
county projections. As the name suggests, this model uses cohorts (a group of people with
similar age, gender, and race/ethnicity) and components of change (those factors that cause
population change: migration, births, and deaths) to project future population. Under this model:
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Water Demand Projections

Daniel B. Stephens & Associates, Inc.

Table 2-1. Location of Counties within River Basins

River Basin
County Canadian Red Brazos Colorado

Bailey .

Briscoe o

Castro o .

Cochran . .

Crosby o .

Dawson . .

Deaf Smith ° .

Dickens . .

Floyd o .

Gaines .

Garza . "

Hale R .

Hockley . .
‘ Lamb .

Lubbock .

Lynn . "

Motley N

Parmer _ R .

Swisher R .

Terry . .

Yoakum s

gl:rrt?:lec:o(ﬂ‘nvézgla %rasin 1 10 16 8
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Water Demand Projections

Daniel B. Stephens & Associates, Inc.

Population projection = Base population + Natural changes (births — deaths) + Net migration

The migration rate applied for a given county is based on a percentage of the historical
migration rate observed for that county between 2000 and 2010. The TSDC prepares county-
level population projections for three different scenarios: (1) no net migration (natural growth
only), (2) net migration rates of 2000-2010 (full-migration scenario), and (3) 2000-2010
migration rates halved (half-migration scenario) (TWDB, 2013). The TSDC recommends use of

the half-migration scenario for long-term-planning.

The TSDC county-level population projections extend only through 2050; therefore TWDB staff
developed the half-migration scenario projections from 2050 to 2070 using the trend of average
annual growth rates of the 2011-2050 TSDC projections (TWDB, 2013).

DBS&A obtained the TSDC county-level population projections for each of the three scenarios
and evaluated which scenario best matched the feedback received on the WUG surveys.
DBS&A revised the draft TWDB county-level population projections based on the local
feedback, scaling where necessary to keep the total regional population unchanged. Table 2-2

shows the resulting migration scenario used for each county.

In the State of Texas, there are 60 instances where the population projection model predicts a
decline in a county’s population over the 50-year planning horizon. In these cases—which in
Region O include Briscoe, Dickens, and Motley counties—the county’s highest population

projection was applied to all decades where a decline was predicted.

Table 2-3 shows the 2010 Census population, population projections by decade from 2020 to
2070, and the percentage increase in population from 2020 to 2070 for each of the 21 counties
in Region O. Figure 2-2 shows the distribution of population by county for Region O based on
the 2010 Census and the 2070 population projections.

2.1.2 WUG Projections

The TWDB calculates population projections for four categories of WUGs (Table 2-4).

Llano Estacado Regional Water Plan
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Table 2-2. Migration Rate by County

Migration Rate Applied
County (%)
Bailey 0
Briscoe 50°
Castro 50°®
Cochran 100
Crosby 0
Dawson 100
Deaf Smith 0
Dickens 50°
Floyd 50°
Gaines 50
Garza 50
Hale 100
Hockley 100
Lamb 100
Lubbock 50
. Lynn 100
Motley 50°
Parmer 0
Swisher 100
Terry 50°
Yoakum 0

? No change from draft TWDB migration rate.

Llano Estacado Regional Water Plan
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Table 2-3. Population Projections by County

2010 Projected Population by Decade Increase from
Census 2020 to 2070
County Population® | 2020 2030 2040 2050 2060 2070 (%)
Bailey 7,165 8,012 8,962 9,906 10,880 11,844 12,790 60
Briscoe 1,637 1,673 1,673 1,673 1,673 1,673 1,673 0
Castro 8,062 8,890 9,650 10,194 10,698 11,091 11,407 28
Cochran 3,127 3,491 3,687 3,717 3,667 3,772 3,807 9
Crosby 6,059 6,526 7,023 7,433 7,850 8,299 8,715 34
Dawson 13,833 14,807 15,577 16,177 16,440 17,098 17,575 19
Deaf Smith 19,372 22,151 25,573 29,314 33,554 36,887 40,531 83
Dickens 2,444 2,164 2,164 2,164 2,164 2,164 2,164 0
Floyd 6,446 6,869 7,294 7,563 7,854 8,081 8,270 20
Gaines 17,526 21,316 25,746 30,997 36,654 41,666 46,886 120
Garza 6,461 7,077 7,510 7,899 8,166 8,569 8,905 26
Hale 36,273 38,314 39,965 40,647 40,307 41,369 41,814 9
Hockley 22,935 25,130 26,734 27,707 27,888 29,134 29,935 19
Lamb 13,977 14,615 15,175 15,438 15,419 15,791 15,975 9
Lubbock 278,831 309,769 | 343,977 | 378,320 | 414,938 | 449,770 | 484,316 56
Lynn 5,915 6,279 6,605 6,624 6,594 6,924 7,074 13
Motley 1,210 1,212 1,212 1,212 1,212 1,212 1,212 0
Parmer 10,269 11,424 12,648 13,748 14,827 16,091 17,244 51
Swisher 7,854 8,257 8,670 8,798 8,744 9,175 9,380 14
Terry 12,651 13,599 14,457 15,321 16,108 16,847 17,535 29
Yoakum 7,879 8,920 10,089 11,128 12,232 13,401 14,511 63
Total 489,926 540,495 | 594,391 | 645,980 | 697,869 | 750,858 | 801,719 48

2 U.S. Census Bureau, 2015

Llano Estacado Regional Water Plan
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Table 2-4. Water User Group Categories

WUG Category Definition
City Urban area with a 2010 population greater than 500
Utility Utility (outside of a city) providing more than
280 ac-ft/yr of municipal water
Collection of utilities Three or more utilities with a common source
County-other Any remaining population in a county

ac-ft/yr = Acre-feet per year

In Region O, population projections were calculated for 71 WUGs, all of which are either City or
County-other WUGs.

Projections for the individual WUGs were developed by allocating growth from the county
projections down to the cities and rural areas; the sum of all WUG populations within a county
equal the total county projection (TWDB, 2013). The draft municipal water demand projections

used the draft population projections and a per-person water use volume for each city and rural

area (County-other).

The draft WUG demand projections provided by the TWDB included 2011 per capita water use
values (GPCD [gallons per capita per day]) as the initial “dry-year” water use estimate
(Section 2.2) and applied future anticipated reductions in water use due to adoption of water-
efficient fixtures and appliances as required by law (TWDB, 2013). The GPCD values in

Table 2-5 were developed by the TWDB based on water use survey information.

The regional water planning group questioned the per capita values that the TWDB developed
for Plainview and Slaton, because they were considerably lower than historical values. The
TWDB reevaluated the values for Plainview and Slaton and found an error in the Plainview
calculations that was fixed. This changed the Plainview per capita values from 116 gallons per
day (gpd) in 2020 and 107 gpd in 2070 to 166 gpd in 2020 and 157 gpd in 2070. The TWDB did

not find any errors in the calculations for Slaton, and so no changes were made to those values.

Llano Estacado Regional Water Plan
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Table 2-5. Per Capita Water Use and Projections by Water-User Group

Page 1 of 2
Per Capita Water Use (gallons per day)
Water-User Base

County Group (2010) 2020 2030 2040 2050 2060 2070
Bailey County-other 121 110 105 103 103 102 102
Muleshoe 191 182 178 175 174 173 173

Briscoe County-other 294 284 279 276 276 276 276
Silverton 161 151 147 143 142 142 142

Castro County-other 141 130 125 123 123 123 123
Dimmitt 212 202 198 194 193 193 193

Hart 141 131 126 123 122 122 122

Cochran County-other 344 333 328 326 326 326 326
Morton 207 196 191 190 189 189 189

Crosby County-other 117 106 101 101 101 100 100
Crosbyton 150 140 135 132 131 131 131

Lorenzo 174 164 159 156 155 155 155

Ralls 144 134 129 126 125 125 125

Dawson County-other 120 110 106 103 101 101 101
. Lamesa 215 205 200 197 196 196 196
O'Donnell 134 123 118 117 116 116 116

Deaf Smith | County-other 116 105 101 98 97 96 96
Hereford 211 201 196 193 192 192 192

Dickens County-other 130 120 116 112 112 111 111
Spur 165 154 149 148 147 147 147

Floyd County-other 118 107 102 101 101 101 101
Floydada 168 157 153 150 150 150 150

Lockney 132 122 117 114 114 113 113

Gaines County-other 117 107 104 102 101 101 101
Seagraves 157 147 - 143 140 138 138 138

Seminole 305 295 291 288 286 286 286

Garza County-other 123 113 108 105 105 105 105
Post 126 118 114 112 111 111 111

Hale Abernathy 221 211 207 204 202 202 202
County-other 126 116 112 109 107 107 107

Hale Center 121 112 108 105 103 103 103

Petersburg 239 229 225 221 220 220 220

Plainview 176 166 162 159 157 157 157

Hockley Anton 126 116 111 108 107 107 107
County-other 119 109 105 103 101 101 101

‘ Levelland 157 147 143 139 138 138 138
Sundown 253 242 237 235 235 235 235

Llano Estacado Regional Water Plan
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Table 2-5. Per Capita Water Use and Projections by Water-User Group

Page 2 of 2
Per Capita Water Use (gallons per day)
Water-User Base
County Group (2010) | 2020 2030 2040 2050 2060 2070
Lamb Ambherst 124 114 109 106 105 105 105
County-other 140 129 124 123 122 122 122
Earth 165 155 151 147 147 146 146
Littlefield 142 133 128 125 123 123 123
Olton 194 185 181 178 176 176 175
Sudan 224 214 209 206 205 205 205
Lubbock Abernathy 221 211 207 204 202 202 202
County-other 125 116 112 110 109 108 108
ldalou 169 160 155 152 151 150 150
Lubbock 169 160 156 153 152 151 151
New Deal 125 116 113 110 109 109 109
Ransom Canyon 265 256 252 250 248 248 248
Shallowater 143 134 130 127 126 126 126
Slaton 117 108 103 100 98 98 98
Wolfforth 158 149 146 144 143 143 143 ‘
Lynn County-other 113 103 99 96 95 94 94
O'Donnell 134 123 118 117 116 116 116
Tahoka 160 150 146 142 141 141 141
Motley County-other 170 160 155 153 152 152 152
Matador 321 311 306 304 303 303 303
Parmer Bovina 170 160 156 153 151 151 151
County-other 184 174 169 166 165 165 164
Farwell 243 233 228 225 224 223 223
Friona 171 161 157 154 153 152 152
Swisher County-other 127 117 112 109 109 109 109
Happy 145 136 132 129 127 127 127
Kress 103 93 89 86 84 84 84
Tulia 168 158 154 150 149 149 149
Terry Brownfield 164 154 150 147 145 145 145
County-other 121 110 106 103 103 103 103
Meadow 142 132 128 124 123 123 123
Yoakum County-other 119 110 106 103 102 102 102
Denver City 261 250 246 243 242 242 242
Plains 240 230 225 223 221 221 221

Llano Estacado Regional Water Plan
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For each municipal WUG, the water demand values were calculated by multiplying the 2011
GPCD, minus the incremental anticipated savings for each future decade due to water-efficient

fixtures/appliances, by the projected population (TWDB, 2013).

Urban areas with a population of less than 500 are included in the County-other category. The
TWDB list of County-other systems includes 79 systems in Region O (Table 2-6; TWDB, 2014).
The LERWPG noted that this information is different than the list of small public water systems
that is maintained by TCEQ (2015). The TCEQ list is included in Appendix 2A.

Table 2-7 shows the 2010 Census populations, population projections by decade from 2020 to
2070, and the percentage increase in population from 2020 to 2070 for each WUG in the region,
listed alphabetically by county. Appendix 2B contains the required Regional Water Planning
Application (DB17) report for WUG population.

2.1.3 River Basin Projections

In 2020, 81 percent of the Region O population is projected to reside in the Brazos River Basin,
11 percent in the Colorado River Basin, and 8 percent in the Red River Basin. The only part of
the region that falls in the Canadian River Basin is a portion of Deaf Smith County, and the
population projections for this portion of the county are very small. Table 2-8 shows the
population projections by decade from 2020 to 2070 and the percentage increase in population

from 2020 to 2070 for each of the four river basins in the region.

2.2 Water Demand Projections

In regional water planning, water use is accounted for in one of six categories: municipal,

industrial (further divided into mining, manufacturing, or steam-electric), irrigation, or livestock.

In 2020, Region O is projected to account for 20.1 percent of the State’s water demand. By
2070, Region O is projected to account for 14.9 percent of the State’s total water demand.
Figure 2-3 shows the Region O water demand projections for 2020 to 2070 by decade.

Llano Estacado Regional Water Plan
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Table 2-6. County-Other Systems within Region O ‘
Page 1 of 3

County System Name
Bailey Maple WSC
Briscoe City of Quitaque
Coronado Shores Water System
Mackenzie Municipal Water Authority
Castro City of Hart ®
City of Nazareth
Summerfield Mobile Manor
Cochran Bledsoe WSC
Cal Farley's GirlTown USA
City of Morton ®
City of Whiteface
Whiteface ISD
Crosby City of Crosbyton ®
City of Ralls ®
Cone Water Supply ‘
Rio Blanca Estates .
Dawson City of Lamesa ®
City of Los Ybanez
City of O'Donnell ®
Klondike ISD
Welch WSC
Deaf Smith Deaf Smith Co. FWSD 1
Dickens City of Dickens
Red River Authority-Guthrie Dumont WS
Valley WSC
Floyd City of Lockney ®
Dougherty Water Works
Gaines City of Seagraves *
Loop WSC
Garza Caprock WSC
Cedar Hills Subdivision
South Garza WSC
Southland ISD

Source: TWDB, 2014 FWSD = Fresh water supply district

# The TWDB estimated the population served in areas outside of city limits for this WS = Water system ‘
municipal WUG, including it in the County-other category WSC = Water supply corporation
ISD = Independent school district

Llano Estacado Regional Water Plan
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Table 2-6. County-Other Systems within Region O
Page 2 of 3

County System Name

Hale City of Edmonson
Cotton Center WSC
Ebeling WSC
Halfway WSC
Loma Alta Water Supply, Inc.
Hockley City of Ropesville
City of Smyer
City of Sundown ®
Town of Opdyke West
Lamb City of Springlake
Lower Colorado River Authority-Lometa Regional Water System ®
Spade WSC
Sunnydale WSC
Woodland Acres Water Association
Lubbock Country Squire MHP 1
‘ Country Squire MHP 2
Fay Ben MHP
Lubbock Cooper ISD °
Lubbock Country Club
Lubbock County WCID 1 (Buffalo Springs Lake WSC) ¢
North University Estates
Pinkies
RA and R Investments, LLC
Roosevelt ISD ¢
Smith Management Services-Cox Addition
Smith Management Services-Ploit Acres

Smith Management Services-Town North Estates

Smith Management Services-Town Village North and South
SW Water Systems

Valley Estates Water Company

Wagon Wheel Mobile Village

Source: TWDB, 2014

? The TWDB estimated the population served in areas outside of city WSC = Water supply corporation
fimits for this municipal WUG, including it in the County-other category ISD = Independent school district
System receives water from the City of Lubbock, but uses irrigation MHP = Mobile home park
wells for landscaping and athletic fields WCID = Water control and improvement district
' ¢ System receives water from the City of Lubbock
System receives water from Ransom Canyon, but uses irrigation wells

for landscaping and athletic fields

Llano Estacado Regional Water Plan
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Table 2-6. County-Other Systems within Region O

Page 3 of 3
County System Name
Lubbock (cont.) Whorton MHP
Wolfforth Place
Lynn City of New Home
City of O'Donnell
City of Wilson
Grassland WSC
Motley City of Roaring Springs
Flomot WSC
Red River Authority-Carey Northfield WS
Parmer City of Bovina ®
Farwell Country Club
Lazbuddie ISD
Swisher City of Plainview ?
Terry Wellman WSC
Yoakum City of Plains ®
Source: TWDB, 2014 WSC = Water supply corporation
? The TWDB estimated the population served in areas outside of city limits for this WS = Water system
municipal WUG, including it in the County-other category 1SD = Independent school district

Llano Estacado Regional Water Plan
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Table 2-7. Population Projections by Water User Group

Page 1 of 4
Projected Population by Decade
Water User
County Group River Basin 2020 2030 2040 2050 2060 2070

Bailey County-other Brazos 2,243 2,510 2,775 3,047 3,317 3,682
Muleshoe Brazos 5,769 6,452 7,131 7,833 8,527 9,208

Briscoe County-other Red 932 931 931 931 931 931
Silverton Red 741 742 742 742 742 742

Castro County-other Brazos 1,343 1,458 1,541 1,616 1,676 1,724
Red 1,473 1,599 1,689 1,773 1,838 1,890

Dimmitt Brazos 4,845 5,259 5,555 5,830 6,044 6,216

Hart Brazos 1,229 1,334 1,409 1,479 1,533 1,577

Cochran County-other Brazos 1,009 1,130 1,167 1,170 1,215 1,233
Colorado 332 351 353 349 359 362

Morton Brazos 2,150 2,206 2,197 2,148 2,198 2,212

Crosby County-other Brazos 1,303 1,391 1,462 1,633 1,606 1,696
Red 6 6 6 7 7 8

Crosbyton Brazos 1,876 2,018 2,136 2,256 2,385 2,501

Lorenzo Brazos 1,258 1,377 1,477 1,580 1,701 1,783

Ralls Brazos 2,083 2,231 2,352 2,474 2,600 2,727

Dawson County-other Brazos 31 34 35 35 36 38
Colorado 4,746 5,159 5,514 5,729 6,075 6,348

Lamesa Colorado 9,903 10,251 10,490 10,535 10,840 11,039

O'Donnell Brazos 127 133 138 141 147 150

Deaf Smith County-other Canadian 8 9 11 12 14 15
Red 4,567 5,273 6,045 6,919 7,606 8,358

Hereford Red 17,576 20,291 23,258 26,623 29,267 32,158

Llano Estacado Regional Water Plan
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Table 2-7. Population Projections by Water User Group

Page 2 of 4
Projected Population by Decade
Water User
County Group River Basin 2020 2030 2040 2050 2060 2070

Dickens County-other Brazos 906 906 906 906 906 906
Red 229 229 229 229 229 229

Spur Brazos 1,029 1,029 1,029 1,029 1,029 1,029

Floyd County-other Brazos 1,136 1,201 1,243 1,287 1,322 1,350
Red 528 561 581 604 621 636

Floydada Brazos 3,242 3,447 3,577 3,718 3,828 3,920

Lockney Brazos 1,963 2,085 2,162 2,245 2,310 2,364

Gaines County-other Colorado 11,678 15,176 19,316 23,765 27,881 32,166
Seagraves Colorado 2,536 2,677 2,847 3,034 3,137 3,245

Seminole Colorado 7,102 7,893 8,834 9,855 10,648 11,475

Garza County-other Brazos 1,065 1,058 1,058 1,068 1,103 1,135
Post Brazos 6,012 6,452 6,841 7,098 7,466 7,770

Hale Abernathy Brazos 2,227 2,323 2,363 2,343 2,405 2,430
County-other Brazos 8,994 9,382 9,542 9,463 9,712 9,816

Hale Center Brazos 2,380 2,482 2,524 2,503 2,569 2,597

Petersburg Brazos 1,270 1,325 1,348 1,336 1,371 1,386

Plainview Brazos 23,443 24,453 24,870 24,662 25,312 25,585

Hockley Anton Brazos 1,235 1,313 1,361 1,370 1,431 1,470
County-other Brazos 7,273 7,739 8,021 8,072 8,433 8,665

Colorado 252 268 278 280 293 300

Levelland Brazos 14,839 15,785 16,359 16,467 17,202 17,676

Sundown Colorado 1,531 1,629 1,688 1,699 1,775 1,824

Lamb Amherst Brazos 796 873 926 959 1,014 1,055
County-other Brazos 3,011 3,398 3,673 3,866 4,146 4,365

Llano Estacado Regional Water Plan
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Table 2-7. Population Projections by Water User Group

Page 3 of 4
Projected Population by Decade
Water User
County Group River Basin 2020 2030 2040 2050 2060 2070

Lamb (cont.) | Earth Brazos 1,099 1,125 1,131 1,118 1,134 1,137
Littlefield Brazos 6,406 6,366 6,249 6,034 5,984 5,874

Olton Brazos 2,261 2,286 2,277 2,229 2,240 2,228

Sudan Brazos 1,042 1,127 1,182 1,213 1,273 1,316

Lubbock Abernathy Brazos 774 860 946 1,037 1,124 1,210
County-other Brazos 35,783 39,843 43,916 48,258 52,391 56,493

Idalou Brazos 2,341 2,446 2,555 2,676 2,783 2,889

Lubbock Brazos 255,257 | 283,597 | 312,043 | 342,371 | 371,227 | 399,846

New Deal Brazos 869 951 1,036 1,125 1,210 1,294

Ransom Canyon | Brazos 1,172 1,258 1,345 1,439 1,526 1,613

Shallowater Brazos 2,817 3,188 3,558 3,951 4,329 4,703

Slaton Brazos 6,179 6,257 6,352 6,467 6,547 6,621

Wolfforth Brazos 4,577 5,677 6,569 7,614 8,633 9,647

Lynn County-other Brazos 2,603 2,738 2,745 2,734 2,871 2,933
Colorado 81 85 86 85 89 91

O'Donnell Brazos 757 797 799 795 835 853

Tahoka Brazos 2,838 2,985 2,994 2,980 3,129 3,197

Motley County-other Red 603 603 603 603 603 603
Matador Red 609 609 609 609 609 609

Parmer Bovina Brazos 2,079 2,301 2,502 2,697 2,927 3,137
County-other Brazos 1,973 2,185 2,375 2,562 2,781 2,980

Red 1,268 1,404 1,626 1,646 1,785 1,914

Farwell Brazos 1,617 1,679 1,825 1,969 2,136 2,289

Friona Red 4,587 5,079 5,520 5,953 6,462 6,924

Llano Estacado Regional Water Plan
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Table 2-7. Population Projections by Water User Group

Page 4 of 4
Projected Population by Decade
Water User :
County Group River Basin 2020 2030 2040 2050 2060 2070
Swisher County-other Brazos 215 226 230 228 239 245
Red 1,419 1,489 1,510 1,503 1,576 1,611
Happy Red 649 682 692 687 721 738
Kress Brazos 169 178 180 179 188 192
Red 583 612 622 617 648 662
Tulia Red 5,222 5,483 5,564 5,530 5,803 5,932
Terry Brownfield Colorado 10,381 11,036 11,696 12,296 12,860 13,386
o County-other Brazos 62 66 70 73 77 80
é.? Colorado 2,518 2,677 2,836 2,983 3,120 3,247
Meadow Colorado 638 678 719 756 790 822
Yoakum County-other Colorado 2,171 2,456 2,708 2,977 3,264 3,534
Denver City Colorado 5,072 5,736 6,327 6,955 7,618 8,249
Plains Colorado 1,677 1,897 2,093 2,300 2,519 2,728
Total 540,495 | 594,391 | 645,980 | 697,869 | 750,858 | 801,719
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Table 2-8. Population Projections by River Basin

Projected Population by Decade Increase from Percentage of
2020 to 2070 Total Regional
River Basin 2020 2030 2040 2050 2060 2070 (%) Population in 2020

Brazos 438,877 480,820 520,057 559,283 600,128 638,943 46 81
Canadian 8 9 11 12 14 15 88 <1
Colorado 60,618 67,969 75,785 83,598 91,268 98,816 63 11
Red 40,992 45,593 50,127 54,976 59,448 63,945 56 8
Total 540,495 594,391 645,980 697,869 750,858 801,719 33 100

Llano Estacado Regional Water Plan
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Region O’s largest water demand category is irrigation, which is projected to account for
95 percent of the region's water use in 2020. Due to declining groundwater availability,
improved technology, and an increase in conservation, agricultural water demand in the region
is projected to decline slightly over the planning horizon, so that by 2070, agriculture is projected
to account for 92 percent of the region’s water use. Table 2-9 summarizes water demand
projections by use category for the 50-year planning period, and Table 2-10 details those
projections for each county. Figure 2-4 shows the division of water use among the categories in
2020 and 2070, and Figure 2-5 shows the Region O projected water demand by county for 2020
and 2070. Appendix 2C contains the required DB17 report for WUG demand.

2.2.1 Municipal Water Demand Projections

The municipal water use category consists of water use for residential and commercial

purposes.

‘ e Residential water use. Water for single-family and multi-family households

e Commercial water use: Water for businesses, public offices, and institutions, but not
industry

Municipal water demand has been calculated by multiplying population by per capita water use
(GPCD). GPCD is a measure of daily water consumption per person. The TWDB calculates a
unique GPCD for each WUG (Table 2-5) based on the equation below:

GPCD = Total annual water used / Total population / 365 days

To ensure that water demand projections are based on dry-year conditions, the TWDB uses a
“Dry Year Designation,” that is, the Board requires that the base year for GPCD calculations be
the driest year on record from 2006 onward. For all counties in Region O, the base year is
2011, the driest year on record throughout the State of Texas. Accordingly, total annual water
use and total population are based on a WUG’s 2011 statistics.

Llano Estacado Regional Water Plan
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Table 2-9. Region O Water Demand Projections

Projected Water Demand by Decade (acre-feet per year)

Water Use Category 2020 2030 2040 2050 2060 2070
Irrigation 3,618,490 | 3,396,129 | 3,271,821 | 3,152,785 | 3,038,772 | 2,938,318
Municipal 94,753 101,434 108,209 115,908 124,397 132,718
Manufacturing 16,575 17,346 18,084 18,717 19,738 20,822
Steam-electric 25,981 30,376 35,732 42,261 50,221 58,976
Mining 16,011 17,373 15,729 13,236 10,986 9,333
Livestock 38,828 44,965 46,265 47,638 49,072 50,617

Region O Total 3,710,638 | 3,607,623 | 3,495,840 | 3,390,545 | 3,293,186 | 3,210,784

Table 2-10. Region O Water Demand Projections by Water Use Category

Page 1 of 5
Projected Water Demand by Decade (acre-feet per year)
County | Water Use Category | 2020 2030 2040 2050 2060 2070

Bailey Municipal 1,451 1,580 1,718 1,874 2,037 2,198 ‘

Irrigation 119,268 | 116,407 | 113,614 | 110,888 | 108,227 | 105,752

Livestock 2,335 3,013 3,057 3,104 3,153 | 3,204

Manufacturing 316 326 335 343 365 388

Mining 0 0 0 0 0 0

Steam electric power 0 0 0 0 0 0

County total | 123,370 | 121,326 | 118,724 | 116,209 | 113,782 | 111,542

Briscoe | Municipal 423 415 409 407 407 407

Irrigation 37,260 35,908 34,604 33,348 32,137 31,052

Livestock 302 310 319 328 338 348

Manufacturing 0 0 0 0 0 0

Mining 0 0 0 0 0 0

Steam electric power 0 0 0 0 0 0

County total 37,985 36,633 35,332 34,083 32,882 31,807

Castro Municipal 1,687 1,783 1,850 1,930 1,997 2,053

frrigation 387,976 | 373,101 | 358,796 | 345,040 | 331,812 | 320,029

Livestock 5,848 7,120 7,290 7,468 7,655 7,851

Manufacturing 980 1,041 1,100 1,151 1,232 1,319

Mining 0 0 0 0 0 0

Steam electric power 0 0 0 0 0 0
County total | 396,491 | 383,045 | 369,036 | 355,589 | 342,696 | 331,252 .
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Table 2-10. Region O Water Demand Projections by Water Use Category

Page 2 of 5
Projected Water Demand by Decade (acre-feet per year)

County | Water Use Category | 2020 2030 2040 2050 2060 2070
Cochran | Municipal 973 1,018 1,023 1,012 1,041 1,052
Irrigation 102,229 98,284 94,489 | 90,841 87,334 84,214
Livestock 536 562 590 620 651 684
Manufacturing 0 0 0 0 0 0
Mining 154 208 210 163 115 81
Steam electric power 0 0 0 0 0 0
County total | 103,892 | 100,072 96,312 92,636 89,141 86,031
Crosby Municipal 993 1,035 1,074 1,128 1,192 1,250
Irrigation 117,362 | 112,634 | 108,095 | 103,742 99,564 95,864
Livestock 262 268 274 281 287 294
Manufacturing 3 3 3 3 3 3
Mining 994 980 871 757 656 568
Steam electric power 0 0 0 0 0 0
County total | 119,614 | 114,920 | 110,317 | 105911 [ 101,702 97,979
. Dawson | Municipal 2,881 2,936 2,971 2,991 3,092 3,166
Irrigation 106,630 | 100,619 94,945 89,594 84,544 80,286
Livestock 139 143 147 151 155 159
Manufacturing 129 137 144 150 162 175
Mining 954 1,164 1,023 703 423 255
Steam electric power 0 0 0 0 0 0
County total | 110,733 | 104,999 99,230 93,589 88,376 84,041
Deaf Municipal 4,494 5,059 5,703 6,479 7,112 7,811
Smith Irrigation 193,410 | 187,282 | 181,349 | 175,604 | 170,041 | 164,985
Livestock 12,555 14,304 14,807 15,335 15,889 16,471
Manufacturing 3,834 3,950 4,061 4,157 4,295 4,438
Mining 0 0 0 0 0 0
Steam electric power 0 0 0 0 0 0
County total | 214,293 | 210,595 | 205,920 | 201,575 | 197,337 | 193,705
Dickens | Municipal 331 321 314 313 312 312
Irrigation 9,363 9,085 8,814 8,550 8,293 8,060
Livestock 375 383 392 402 412 422
Manufacturing 0 0 0 0 0 0
Mining 12 12 12 12 12 12
Steam electric power 0 0 0 0 0 0
' County total 10,081 9,801 9,632 9,277 9,029 8,806
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Table 2-10. Region O Water Demand Projections by Water Use Category

Page 3 of 5
Projected Water Demand by Decade (acre-feet per year)
County | Water Use Category | 2020 2030 2040 2050 2060 2070
Floyd Municipal 1,040 1,064 1,086 1,125 1,156 1,182
Irrigation 147,725 | 141,841 | 136,191 | 130,767 | 125,559 | 120,941
Livestock 738 775 814 854 897 942
Manufacturing 0 0 0 0 0 0
Mining 486 492 489 486 484 485
Steam electric power 0 0 0 0 0 0
County total | 149,989 | 144,172 | 138,580 [ 133,232 | 128,096 | 123,550
Gaines | Municipal 4,170 4,764 5,499 6,322 7,048 7,810
Irrigation 379,779 | 360,000 | 341,251 | 323,477 | 306,629 | 292,238
Livestock 238 250 262 276 289 304
Manufacturing 2,278 2,386 2,489 2,578 2,722 2,874
Mining 1,829 2,400 2,071 1,527 1,051 776
Steam electric power 0 0 0 0 0 0
County total | 388,294 | 369,800 | 351,572 | 334,180 | 317,739 | 304,002
Garza Municipal 927 957 986 1,010 1,058 1,098 '
Irrigation 11,621 10,937 10,299 9,697 9,130 8,655
Livestock 299 305 312 320 328 346
Manufacturing 2 2 2 2 2 2
Mining 395 544 438 334 234 164
Steam electric power 0 0 0 0 0 0
County total 13,244 12,745 12,037 11,363 10,752 10,265
Hale Municipal 6,691 6,790 6,760 6,630 6,789 6,860
Irrigation 369,812 | 357,560 | 345,713 | 334,258 | 323,183 | 313,161
Livestock 2,045 2,660 2,697 2,736 2,778 2,821
Manufacturing 2,830 2,944 3,052 3,144 3,322 3,510
Mining 1,168 1,152 1,022 886 766 662
Steam electric power 60 71 83 98 117 139
County total | 382,606 | 371,177 | 359,327 | 347,752 | 336,955 | 327,153
Hockley | Municipal 3,941 4,065 4,120 4,107 4,280 4,396
Irrigation 131,207 | 126,077 | 121,146 | 116,409 | 111,858 | 107,813
Livestock 238 250 262 276 289 304
Manufacturing 1,185 1,188 1,191 1,193 1,198 1,203
Mining 18 18 17 17 16 15
Steam electric power 0 0 0 0 0 0
County total | 136,589 | 131,598 | 126,736 | 122,002 | 117,641 | 113,731 .
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Table 2-10. Region O Water Demand Projections by Water Use Category

Page 4 of 5
Projected Water Demand by Decade (acre-feet per year)
County | Water Use Category | 2020 2030 2040 2050 2060 2070
Lamb Municipal 2,401 2,413 2,402 2,379 2,429 2,456
Irrigation 325,356 | 312,802 | 300,732 | 289,129 | 277,974 | 268,045
Livestock 2,969 3,136 3,204 3,275 3,349 3,427
Manufacturing 616 642 667 688 733 781
Mining 586 579 513 445 385 333

Steam electric power 17,663 20,651 24,292 28,731 34,142 40,391
County total | 349,591 | 340,223 | 331,810 | 324,647 | 319,012 | 315,433

Lubbock | Municipal 53,257 57,639 62,278 67,701 73,249 78,851
Irrigation 169,242 | 159,740 | 150,773 | 142,310 | 134,322 | 127,582
Livestock 780 887 918 951 985 1,021
Manufacturing 2,161 2,354 2,540 2,697 2,914 3,148
Mining 6,354 6,425 5,913 5,302 4,763 4,314

Steam electric power 4,540 5,308 6,244 7,385 8,776 9,906
County total | 236,334 | 232,353 | 228,666 | 226,346 | 225,009 | 224,822

‘ Lynn Municipal 894 908 889 875 916 935
Irrigation 84,566 80,019 75,711 71,641 67,790 64,515

Livestock 141 146 150 155 160 165
Manufacturing 0 0 0 0 0 0

Mining 1,166 1,327 1,255 1,033 826 660

Steam electric power 0 0 0 0 0 0

County total 86,767 82,400 78,005 73,704 69,692 66,275

Motley Municipal 322 314 312 310 310 310
Irrigation 9,439 9,159 8,884 8,617 8,359 8,123

Livestock 481 490 499 509 519 529
Manufacturing . 6 6 6 6 6 6

Mining 240 213 205 198 179 161

Steam electric power 0 0 0 0 0 0

County total 10,488 10,182 9,906 9,640 9,373 9,129

Parmer | Municipal 2,229 2,406 2,569 2,748 2,976 3,188
Irrigation 329,806 | 326,305 | 322,840 | 319,413 | 316,021 | 312,736

Livestock 5,634 6,908 7,067 7,234 7,409 7,593
Manufacturing 2,233 2,365 2,492 2,603 2,782 2,973

Mining 0 0 0 0 0 0

Steam electric power 0 0 0 0 0 0

‘ County total | 339,902 | 337,984 | 334,968 | 331,998 | 329,188 | 326,490
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Table 2-10. Region O Water Demand Projections by Water Use Category

Page 5 of 5
Projected Water Demand by Decade (acre-feet per year)
County | Water Use Category | 2020 2030 2040 2050 2060 2070
Swisher | Municipal 1,318 1,341 1,328 1,309 1,370 1,400
Irrigation 196,895 | 203,171 ] 202,011 | 200,857 | 199,709 | 198,581
Livestock 2,362 2,481 2,605 2,735 2,872 3,015
Manufacturing 0 0 0 0 0 0
Mining 0 0 0 0 0 0
Steam electric power 0 0 0 0 0 0
County total | 200,575 | 206,993 | 205,944 [ 204,901 | 203,951 | 202,996
Terry Municipal 2,208 2,276 2,361 2,458 2,564 2,668
Irrigation 143,461 | 136,107 | 129,129 | 122,508 | 116,226 | 110,848
Livestock 270 288 309 332 356 395
Manufacturing 2 2 2 2 2 2
Mining 355 525 543 416 293 206
Steam electric power 0 0 0 0 0 0
County total | 146,296 | 139,198 | 132,344 | 125,716 | 119,441 | 114,119
Yoakum | Municipal 2122 2,350 2,557 2,800 3,062 3,315 .
Irrigation 146,083 | 139,091 | 132,435 | 126,095 | 120,060 [ 114,838
Livestock 281 286 290 296 301 322
Manufacturing 0 0 0 0 0 0
Mining 1,300 1,334 1,147 957 783 641
Steam electric power 3,718 4,346 5113 6,047 7,186 8,540
County total | 153,504 | 147,407 | 141,542 | 136,195 | 131,392 | 127,656
Region O Total |3,710,638 | 3,607,623 | 3,495,840 | 3,390,545 | 3,293,186 | 3,210,784
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When calculating GPCD, the TWDB factors in conservation that will occur in the future due to
use of water-efficient appliances. The federal and state governments have passed two main
laws encouraging water conservation: the State Water-Efficient Plumbing Act, passed in 1991,
and House Bill 2667, passed by the 81st Legislature in 2009. Due to these laws, the prevalence
of water-efficient appliances will increase over time, reducing a WUG’s GPCD. According to

TWDB policy, however, no WUG is allowed to have a GPCD projection below 60.

In Region O, there is a 40 percent increase in municipal water demand over the planning period.

Figure 2-6 shows the municipal water demand projections from 2020 to 2070.

Lubbock County has the largest municipal water demand projections. In 2020, Lubbock County
accounts for 56 percent of Region O’s municipal demand, and it is projected to account for
59 percent by 2070. Motley County has the smallest municipal demand projections, accounting
for only 0.3 percent of the region’s 2020 municipal demand and 0.2 percent of the region’s
projected 2070 municipal demand. A decline in municipal demand over the planning period is

. projected for three of the region’s counties: Briscoe, Dickens, and Motley. Gaines County is
projected to experience the largest percentage increase in water demand (87%). Figure 2-7
shows the projected municipal water demand by county for 2020 and 2070. Table 2-11 shows
municipal water demand projections from 2020 to 2070 by county as well as the percentage
increase in demand over the planning period. Tables 2-12 and 2-13 show municipal water
demand projections from 2020 to 2070 by WUG (listed alphabetically by county) and by river
basin, respectively.

2.2.2 Industrial (Manufacturing, Steam-Electric, Mining) Water Demand Projections

Industrial water use is water consumed in the production process of manufactured products,
steam-electric power generation, and mining activities, including water used by employees for
drinking and sanitation purposes. Water demand projections are presented individually for each

of the industrial categories in Sections 2.3.1 through 2.3.3.
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Table 2-11. Municipal Water Demand Projections by County

Projected Water Demand by Decade (acre-feet per year) Increase from
2020 to 2070

County 2020 2030 2040 2050 2060 2070 (%)
Bailey 1,451 1,580 1,718 1,874 2,037 2,198 51
Briscoe 423 415 409 407 407 407 —4
Castro 1,687 1,783 1,850 1,930 1,997 2,053 22
Cochran 973 1,018 1,023 1,012 1,041 1,052 8
Crosby 993 1,035 1,074 1,128 1,192 1,250 26
Dawson 2,881 2,936 2,971 2,991 3,092 3,166 10
Deaf Smith 4,494 5,059 5,703 6,479 7112 7,811 74
Dickens 331 321 314 313 312 312 -6
Floyd 1,040 1,064 1,086 1,125 1,156 1,182 14
Gaines 4,170 4,764 5,499 6,322 7,048 7,810 87
Garza 927 957 986 1,010 1,058 1,098 18
Hale 6,691 6,790 6,760 6,630 6,789 6,860 3
Hockley 3,941 4,065 4,120 4,107 4,280 4,396 12
Lamb 2,401 2,413 2,402 2,379 2,429 2,456 2
Lubbock 53,257 57,639 62,278 67,701 73,249 78,851 48
Lynn 894 908 889 875 916 935 5
Motley 322 314 312 310 310 310 —4
Parmer 2,229 2,406 2,569 2,748 2,976 3,188 43
Swisher 1,318 1,341 1,328 1,309 1,370 1,400 6
Terry 2,208 2,276 2,361 2,458 2,564 2,668 21
Yoakum 2,122 2,350 2,557 2,800 3,062 3,315 56
Total 94,753 101,434 108,209 115,908 124,397 132,718 40
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Table 2-12. Municipal Water Demand Projections by Water User Group

Page 1 of 3

Water User River Projected Water Demand by Decade (acre-feet per year)

County Group Basin 2020 2030 2040 2050 2060 2070
Bailey County-other Brazos 277 296 321 351 381 411
Muleshoe Brazos 1,174 1,284 1,397 1,523 1,656 1,787
Briscoe County-other Red 297 292 289 288 288 288
Silverton Red 126 123 120 119 119 119
|| Castro County-other Brazos 196 205 213 223 231 237
Red 215 225 233 244 252 259

Dimmitt Brazos 1,096 1,164 1,210 1,260 1,304 1,341
Hart Brazos 180 189 194 203 210 216

Cochran County-other Brazos 376 415 427 428 444 451
Colorado 124 129 129 128 131 132
Morton Brazos 473 474 467 456 466 469

Crosby County-other Brazos 154 158 166 . 173 181 191
Red 1 1 1 1 1 1
Crosbyton Brazos 294 306 316 332 351 367
‘ Lorenzo Brazos 231 246 258 275 295 310
Ralls Brazos 313 324 333 347 364 381
Dawson County-other Brazos 5 5 5 4 5 5
Colorado 583 610 633 649 685 716
Lamesa Colorado 2,275 2,303 2,314 2,319 2,382 2,425

O'Donnell Brazos 18 18 19 19 20 20

Deaf Smith | County-other Canadian 1 1 1 2 2 2
Red 540 595 662 749 822 902
Hereford Red 3,953 4,463 5,040 5,728 6,288 6,907
Dickens County-other Brazos 123 118 114 114 113 113
Red 30 30 29 29 29 29

Spur Brazos 178 173 171 170 170 170

Floyd County-other Brazos 136 137 141 145 149 152
Red 64 64 66 69 70 72
Floydada Brazos 572 589 603 625 643 658
Lockney Brazos 268 274 276 286 294 300
Gaines County-other Colorado 1,403 1,763 2,205 2,692 3,152 3,633
Seagraves Colorado 419 430 447 470 485 502
Seminole Colorado 2,348 2,571 2,847 3,160 3,411 3,675

Garza County-other Brazos 135 129 125 126 130 133
‘ Post Brazos 792 828 861 884 928 965

Llano Estacado Regional Water Plan
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Table 2-12. Municipal Water Demand Projections by Water User Group

Page 2 of 3
Water User River Projected Water Demand by Decade (acre-feet per year)
County Group Basin 2020 2030 2040 2050 2060 2070
Hale Abernathy Brazos 528 539 540 532 545 550
County-other Brazos 1,171 1,177 1,162 1,135 1,161 1,173
Hale Center Brazos 298 299 296 289 296 299
Petersburg Brazos 326 334 335 330 338 342
Plainview Brazos 4,368 4,441 4,427 4,344 4,449 4,496
Hockley Anton Brazos 161 164 165 165 172 176
County-other Brazos 891 914 923 915 953 979
Colorado 31 32 32 32 33 34
Levelland Brazos 2,442 2,521 2,554 2,547 2,655 2,727
Sundown Colorado 416 434 446 448 467 480
Lamb Amherst Brazos 102 107 110 113 119 124
County-other Brazos 435 471 505 530 567 596
Earth Brazos 192 190 187 184 186 187
Littlefield Brazos 953 917 873 833 824 809
Olton Brazos 469 463 453 440 441 438 ‘
Sudan Brazos 250 265 274 279 292 302
Lubbock Abernathy Brazos 184 200 217 236 255 274
County-other Brazos 4,647 5,010 5,402 5,869 6,354 6,847
Idalou Brazos 419 426 436 452 469 486
Lubbock Brazos 45623 | 49,424 | 53,437 | 58,113 | 62,886 | 67,703
New Deal Brazos 114 121 128 138 148 158
Ransom Canyon | Brazos 337 356 377 401 424 448
Shallowater Brazos 422 464 507 558 610 662
Slaton Brazos 746 726 712 711 718 726
Wolfforth Brazos 765 912 1,062 1,223 1,385 1,547
Lynn County-other Brazos 301 304 296 289 303 309
Colorado 10 10 10 10 10 10
O'Donnell Brazos 105 106 105 104 109 111
Tahoka Brazos 478 488 478 472 494 505
Motley County-other Red 109 105 104 103 103 103
Matador Red 213 209 208 207 207 207
Parmer Bovina Brazos 373 402 429 458 496 531
County-other Brazos 384 414 442 474 512 549
Red 247 266 284 304 330 353
Farwell Brazos 396 430 461 494 535 573 .
Friona Red 829 894 953 1,018 1,103 1,182

Llano Estacado Regional Water Plan
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Table 2-12. Municipal Water Demand Projections by Water User Group

Page 3 of 3
Water User River Projected Water Demand by Decade (acre-feet per year)
County Group Basin 2020 2030 2040 2050 2060 2070
Swisher County-other Brazos 29 29 29 28 30 30
Red 185 187 184 184 191 196
Happy Red 99 101 100 98 103 105
Kress Brazos 18 18 17 16 18 18
Red 61 61 60 59 61 62
Tulia Red 926 945 938 924 967 989
Terry Brownfield Colorado 1,793 1,854 1,923 2,000 2,087 2,172
County-other Brazos 8 8 8 8 9 9
Colorado 312 317 329 345 359 374
Meadow Colorado 95 97 101 105 109 113
Yoakum County-other Colorado 267 291 314 341 372 403
Denver City Colorado 1,423 1,579 1,721 1,889 2,066 2,237
Plains Colorado 432 480 522 570 624 675
Total 94,753 (101,434 (108,209 [115,908 | 124,397 | 132,718

Table 2-13. Municipal Water Demand Projections by River Basin

Projected Water Demand by Decade (acre-feet per year)

River Basin 2020 2030 2040 2050 2060 2070
Brazos 74,926 79,972 84,964 90,624 97,088 103,361
Canadian 1 1 1 2 2 2
Colorado 11,931 12,900 13,973 15,158 16,373 17,581
Red 7,895 8,561 9,271 10,124 10,934 11,774
Total 94,753 101,434 108,209 115,908 124,397 132,718

Llano Estacado Regional Water Plan 2.35
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2.2.2.1 Manufacturing

In Region O, the largest manufacturing sectors requiring water are food processing, industrial
machinery and equipment, and fabricated metals. Only 14 of the 21 counties in Region O have
manufacturing activity and therefore water use projections. In the TWDB projections the
region’s manufacturing demand increases by 26 percent over the 50-year planning period
(Figure 2-8).

Deaf Smith County has the largest manufacturing demand, accounting for between
approximately 21 and 23 percent of the manufacturing demand in the planning region. Hale and
Lubbock counties make up approximately 17 percent and 13 to 15 percent of the manufacturing
demand in the planning region, respectively. Figure 2-9 shows the projected manufacturing
water demand by county for 2020 and 2070. Table 2-14 and 2-15 show the manufacturing

water demand projections from 2020 to 2070 by county and by river basin, respectively.

2.2.2.2 Steam-Electric Power

In Region O, steam-electric power generation occurs in only four counties: Hale, Lamb, .
Lubbock, and Yoakum. The majority the steam-electric power demand (68%) occurs in Lamb

County. In 2020, it is projected that 25,981 acre-feet per year (ac-ft/yr) of water will be needed

for steam-electric power generation; by 2070, this projection will increase by 127 percent to

58,976 ac-ft/yr (Figure 2-10). Figure 2-11 shows the projected steam-electric water demand by

county for 2020 and 2070. Tables 2-16 and 2-17 show the steam-electric water demand

projections from 2020 to 2070 by county and by river basin, respectively.

2.2.2.3 Mining

In Region O, water for mining operations is needed in the oil and gas industry as well as in the
production of gravel and sand. As shown in Figure 2-12, the TWDB projects that the water
demand for mining will decrease dramatically (42%) over the planning period. Figure 2-13
shows the projected mining water demand in each county for 2020 and 2070. Tables 2-18 and
2-19 show the mining water demand projections from 2020 to 2070 by county and by river

basin, respectively.

Llano Estacado Regional Water Plan
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Population and
Water Demand Projections

Daniel B. Stephens & Associates, Inc.

Table 2-14. Manufacturing Water Demand Projections by County

Projected Water Demand by Decade (acre-feet per year)

County 2020 2030 2040 2050 2060 2070
Bailey 316 326 335 343 365 388
Briscoe 0 0 0 0 0 0
Castro 980 1,041 1,100 1,151 1,232 1,319
Cochran 0 0 0 0 0 0
Crosby 3 3 3 3 3 3
Dawson 129 137 144 150 162 175
Deaf Smith 3,834 3,950 4,061 4,157 4,295 4,438
Dickens 0 0 0 0 0 0
Floyd 0 0 0 0 0 0
Gaines 2,278 2,386 2,489 2,578 2,722 2,874
Garza 2 2 2 2 2 2
Hale 2,830 2,944 3,052 3,144 3,322 3,510
Hockley 1,185 1,188 1,191 1,193 1,198 1,203
Lamb 616 642 667 688 733 781
Lubbock 2,161 2,354 2,540 2,697 2,914 3,148

. Lynn 0 0 0 0 0 0
Motley 6 6 6 6 6 6

Parmer 2,233 2,365 2,492 2,603 2,782 2,973

Swisher 0 0 0 0 0 0

Terry 2 2 2 2 2 2

Yoakum 0 0 0 0 0 0

Total 16,575 17,346 18,084 18,717 19,738 20,822

Table 2-15. Manufacturing Water Demand Projections by River Basin

Projected Water Demand by Decade (acre-feet per year)

River Basin 2020 2030 2040 2050 2060 2070
Brazos 7,946 8,344 8,725 9,048 9,584 10,156
Canadian 0 0 0 0 0 0
Colorado 2,409 2,525 2,635 2,730 2,886 3,051
Red 6,220 6,477 6,724 6,939 7,268 7,615

Total 16,575 17,346 18,084 18,717 19,738 20,822

Llano Estacado Regional Water Plan
December 2015 2-39
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Population and
Water Demand Projections

Daniel B. Stephens & Associates, Inc.

Table 2-16. Steam-Electric Power Water Demand Projections by County

Projected Water Demand by Decade (acre-feet per year)

County 2020 2030 2040 2050 2060 2070
Bailey 0 0 0 0 0 0
Briscoe 0 0 0 0 0 0
Castro 0 0 0 0 0 0
Cochran 0 0 0 0 0 0
Crosby 0 0 0 0 0 0
Dawson 0 0 0 0 0 0
Deaf Smith 0 0 0 0 0 0
Dickens 0 0 0 0 0 0
Floyd 0 0 0 0 0 0
Gaines 0 0 0 0 0 0
Garza 0 0 0 0 0 0
Hale 60 71 83 98 117 139
Hockley 0 0 0 0 0 0
Lamb 17,663 20,651 24,292 28,731 34,142 40,391
Lubbock 4,540 5,308 6,244 7,385 8,776 9,906
Lynn 0 0 0 0 0 0
Motley 0 0 0 0 0 0
Parmer 0 0 0 0 0 0
Swisher 0 0 0 0 0 0
Terry 0 0 0 0 0 0
Yoakum 3,718 4,346 5113 6,047 7,186 8,540

Total 25,981 30,376 35,732 42,261 50,221 58,976

Table 2-17. Steam-Electric Power Water Demand Projections by River Basin

Projected Water Demand by Decade (acre-feet per year)

River Basin 2020 2030 2040 2050 2060 2070
Brazos 22,263 26,030 30,619 36,214 43,035 50,436
Canadian 0 0 0 0 0 0
Colorado 3,718 4,346 5,113 6,047 7,186 8,540
Red 0 0 0 0 0 0

Total 25,981 30,376 35,732 42,261 50,221 58,976

Llano Estacado Regional Water Plan
December 2015 2-42
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Population and
Water Demand Projections

Daniel B. Stephens & Associates, Inc.

Table 2-18. Mining Water Demand Projections by County

Projected Water Demand by Decade (acre-feet per year)

County 2020 2030 2040 2050 2060 2070
Bailey 0 0 0 0 0 0
Briscoe 0 0 0 0 0 0
Castro 0 0 0 0 0 0
Cochran 154 208 210 163 115 81
Crosby 994 980 871 757 656 568
Dawson 954 1,164 1,023 703 423 255
Deaf Smith 0 0 0 0 0 0
Dickens 12 12 12 12 12 12
Floyd 486 492 489 486 484 485
Gaines 1,829 2,400 2,071 1,527 1,051 776
Garza 395 544 438 334 234 164
Hale 1,168 1,152 1,022 886 766 662
Hockley 18 18 17 17 16 15
Lamb 586 579 513 445 385 333
Lubbock 6,354 6,425 5,913 5,302 4,763 4,314

. Lynn 1,166 1,327 1,255 1,033 826 660
Motley 240 213 205 198 179 161

Parmer 0 0 0 0 0 0

Swisher 0 0 0 0 0 0

Terry 355 525 543 416 293 206

Yoakum 1,300 1,334 1,147 957 783 641

Total 16,011 17,373 15,729 13,236 10,986 9,333

Table 2-19. Mining Water Demand Projections by River Basin

Projected Water Demand by Decade (acre-feet per year)

River Basin 2020 2030 2040 2050 2060 2070
Brazos 10,854 11,203 10,212 8,961 7,836 6,909
Canadian 0 0 0 0 0 0
Colorado 4,643 5,679 5,036 3,803 2,698 1,989
Red 514 491 481 472 452 435

Total 16,011 17,373 15,729 13,236 10,986 9,333

Llano Estacado Regional Water Plan
December 2015 2-45



Population and
Water Demand Projections

Daniel B. Stephens & Associates, Inc.

2.2.3 Irrigation Water Demand Projections

Irrigation water use is water used for agricultural purposes. The major crops grown in Region O

are cotton, sorghum, corn, and winter wheat.

TWDB'’s annual irrigation water use estimates are produced by calculating a crop water need
based on evapotranspiration and other climatic factors. This need per acre is then applied to
irrigated acreage data obtained from the Farm Service Agency to determine estimated irrigation
water use by TWDB crop category. Groundwater Conservation Districts are provided an

opportunity to comment on these estimates.

Region O’s largest water demand category is irrigation, which is projected to account for
95 percent (3,518,490 ac-ft/yr) of the region’s water use in 2020. Due to declining groundwater
levels, new regulations, and improvements in water-conservation technology, irrigation water
use is projected to decline between 2020 and 2070. By 2070, the region’s irrigation demand is
projected to have dropped to 92 percent (2,938,318 ac-ft/yr) of the region's water use
(Table 2-9). Figure 2-14 shows Region O’s irrigation water demand projections over the

planning period.

While all counties in the region have substantial irrigation water demand projections, Castro,
Gaines, Hale, Parmer, and Lamb counties have the highest. Irrigation demands in Castro, Hale,
and Parmer counties are projected to exceed 300,000 ac-ft/yr for all decades of the planning
period. Garza, Motley, and Dickens counties have the lowest irrigation water demand
projections in the region. Figure 2-15 shows irrigation water demand by county for 2020 and
2070. Tables 2-20 and 2-21 show irrigation water demand projections from 2020 to 2070 by
county and by river basin, respectively.

2.2.4 Livestock Water Demand Projections
The livestock water use category is for water used in the production of livestock, including for

drinking, cleaning, and environmental purposes. This category also includes water use by

wildlife; for example, bigger game or quail often consume water from livestock sources.

Llano Estacado Regional Water Plan
December 2015 2-46
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Population and
Water Demand Projections

Daniel B. Stephens & Associates, Inc.

Table 2-20. Irrigation Water Demand Projections by County

Projected Water Demand by Decade (acre-feet per year)

County 2020 2030 | 2040 2050 2060 2070
Bailey 119,268 116,407 113,614 110,888 108,227 105,752
Briscoe 37,260 35,908 34,604 33,348 32,137 31,052
Castro 387,976 373,101 358,796 345,040 331,812 320,029
Cochran 102,229 98,284 94,489 90,841 87,334 84,214
Crosby 117,362 112,634 108,095 103,742 99,564 95,864
Dawson 106,630 100,619 94,945 89,594 84,544 80,286
Deaf Smith 193,410 187,282 181,349 175,604 170,041 164,985
Dickens 9,363 9,085 8,814 8,550 8,293 8,060
Floyd 147,725 141,841 136,191 130,767 125,559 120,941
Gaines 379,779 360,000 341,251 323,477 306,629 292,238
Garza 11,621 10,937 10,299 9,697 9,130 8,655
Hale 369,812 357,560 345,713 334,258 323,183 313,161
Hockley 131,207 126,077 121,146 116,409 111,858 107,813
Lamb 325,356 312,802 300,732 289,129 277,974 268,045
Lubbock 169,242 159,740 150,773 142,310 134,322 127,582

. Lynn 84,566 80,019 75,711 71,641 67,790 64,515
Motley 9,439 9,159 8,884 8,617 8,359 8,123
Parmer 329,806 326,305 322,840 319,413 316,021 312,736
Swisher 196,895 203,171 202,011 200,857 199,709 198,581
Terry 143,461 136,107 129,129 122,508 116,226 110,848
Yoakum 146,083 139,091 132,435 | 126,095 120,060 114,838
Total 3,618,490 3,396,129 3,271,821 | 3,152,785 | 3,038,772 2,938,318
Table 2-21. Irrigation Water Demand Projections by River Basin
Projected Water Demand by Decade (acre-feet per year)

River Basin 2020 2030 2040 2050 2060 2070
Brazos 1,992,706 1,924,710 1,858,108 1,794,143 1,732,694 1,678,076
Canadian 1,934 1,873 1,813 1,756 1,700 1,650
Colorado 815,531 773,883 734,371 696,886 661,325 630,876
Red 708,319 695,663 677,529 660,000 643,053 627,716

Total 3,618,490 | 3,396,129 | 3,271,821 3,152,785 | 3,038,772 | 2,938,318

Llano Estacado Regional Water Plan

December 2015

2-49




Population and
Water Demand Projections

Daniel B. Stephens & Associates, Inc.

In Region O, the water demand for livestock use is projected to increase by 30 percent, from
38,828 ac-ft/yr in 2020 to 50,617 ac-ft/yr in 2070. Figure 2-16 shows Region O’s livestock water

demand projections over the planning period.

While all 21 counties in the region Have livestock water demand for all projected decades, Deaf
Smith County is projected to be the largest livestock water user, representing approximately
32 percent of the region’s livestock demand. Figure 2-17 shows the projected livestock water
demand by county for 2020 and 2070. Tables 2-22 and 2-23 show livestock water demand

projections from 2020 to 2070 by county and by river basin, respectively.
2.2.5 Wholesale Water Provider Demand Projections
There are four wholesale water providers that supply water to WUGs within Region O:

e Canadian River Municipal Water Authority (CRMWA): Supplies water to eight entities in
Region O and to three entities located in Region A, and is the sole source of water .

supply for Levelland, O’Donnell, Slaton, and Tahoka.

o City of Lubbock: Supplies water to four entities in Region O, in addition to the population

supplied directly by the city’s water system.

e Mackenzie Municipal Water Authority: Supplies water to four entities in Region O, and is

the sole source of water supply for Silverton.

o White River Municipal Water District: Supplies water to four entities in Region O, and is

the sole source of water supply for Ralls and Spur.

Table 2-24 provides the contractual obligations and projected demands for each Region O
WUG that is a customer to a wholesale water provider. The projected demands shown in Table
2-24 are for municipal use and are presented by county and river basin as required by 31 TAC
§357.31(b).

Llano Estacado Regional Water Plan
December 2015 2-50
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Water Demand Projections

Daniel B. Stephens & Associates, Inc.

Table 2-22. Livestock Water Demand Projections by County

Projected Water Demand by Decade (acre-feet per year)

County 2020 2030 2040 2050 2060 2070
Bailey 2,335 3,013 3,057 3,104 3,153 3,204
Briscoe 302 310 319 328 338 348
Castro 5,848 7,120 7,290 7,468 7,655 7,851
Cochran 536 562 590 620 651 684
Crosby 262 268 274 281 287 294
Dawson 139 143 147 151 155 159
Deaf Smith 12,555 14,304 14,807 15,335 15,889 16,471
Dickens 375 383 392 402 412 422
Floyd 738 775 814 854 897 942
Gaines 238 250 262 276 289 304
Garza 299 305 312 320 328 346
Hale 2,045 2,660 2,697 2,736 2,778 2,821
Hockley 238 250 262 276 289 304
Lamb 2,969 3,136 3,204 3,275 3,349 3,427
Lubbock 780 887 918 951 985 1,021

‘ Lynn 141 146 150 155 160 165
Motley 481 490 499 509 519 529

Parmer 5,634 6,908 7,067 7,234 7,409 7,593

Swisher 2,362 2,481 2,605 2,735 2,872 3,015

Terry 270 288 309 332 356 395

Yoakum 281 286 290 296 301 322

Total 38,828 44 965 46,265 47,638 49,072 50,617

Table 2-23. Livestock Water Demand Projections by River Basin

Projected Water Demand by Decade (acre-feet per year)

River Basin 2020 2030 2040 2050 2060 2070
Brazos 19,131 22,737 23,259 23,809 24,385 25,000
Canadian 126 143 148 153 159 165
Colorado 1,127 1,175 1,227 1,284 1,341 1,431
Red 18,444 20,910 21,631 22,392 23,187 24,021

Total 38,828 44 965 46,265 47,638 49,072 50,617

Llano Estacado Regional Water Plan
December 2015 -2-53
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Daniel B. Stephens & Associates, Inc.

Table 2-24. Municipal Water Demand Projections by Wholesale Water Provider Customer

Page 1 of 2
Wholesale Water Provider River Oc;b?irg];t;zgtn Projected Water Demand by Decade " (ac-f/yr

Customer Basin County (ac-ft/yr) 2020 2020 2020 2020 2020 2020

Canadian River Municipal Water Authority
Amarillo (Region A) Canadian | Potter 46,696 15,884 17,294 18,856 20,510 22,424 24,462
Red Potter 10,458 11,386 12,414 13,504 14,764 16,106
Randall 21,389 23,430 25,540 27,846 30,443 33,171
Borger (Region A) Canadian | Hutchinson 7,001 3,215 3,254 3,234 3,229 3,225 3,224
Brownfield Colorado | Terry 2,766 1,793 1,854 1,923 2,000 2,087 2,172
Lamesa Colorado Dawson 2,758 2,275 2,303 2,314 2,319 2,382 2,425
Levelland Brazos Hockley 3,504 2,442 2,521 2,554 2,547 2,655 2,727
Lubbock Brazos Lubbock 46,696 45,623 49,424 53,437 58,113 62,886 67,703
O'Donnell Brazos Dawson 355 18 18 19 19 20 20
Lynn 105 106 105 104 109 111
Pampa (Region A) Canadian | Gray 9,028 3,711 3,991 4,360 4,926 5,377 5,855
Plainview Brazos Hale 4,648 4,368 4,441 4,427 4,344 4,449 4,496
Slaton Brazos Lubbock 1,984 746 726 712 711 718 726
Tahoka Brazos Lynn 572 478 488 478 472 494 505
Region A subtotal 62,725 54,657 59,355 64,404 70,015 76,233 82,818
Region O subtotal 63,283 57,848 61,881 65,969 70,629 75,800 80,885
Total 126,008 112,505 | 121,236 | 130,373 | 140,644 | 152,033 | 163,703

City of Lubbock

Buffalo Springs Lake” Brazos Lubbock 806 806 806 806 806 806 806
Lubbock Brazos Lubbock NA 45,623 49,424 53,437 58,113 62,886 67,703

& Calculated from the per capita water use (GPCD) for water user group (WUG) customer's entire population, unless otherwise noted. WUGs may have additional source(s) of supply.
b Projected water demand based on contract amount.
¢ Projected water demand based on recent water use amount.

Llano Estacado Regional Water Plan

D'nber 2015
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Daniel B. Stephens & Associates, Inc.

Table 2-24. Municipal Water Demand Projections by Wholesale Water Provider Customer

Page 2 of 2
Wholesale Water Provider River gb?igt:igtn Projected Water Demand by Decade * (ac-ft/yr)
Customer Basin County (ac-ftiyr) 2020 2020 2020 2020 2020 2020
City of Lubbock (cont.)
Ransom Canyon Brazos Lubbock 1,512 337 356 377 401 424 448
Shallowater Brazos Lubbock 250 422 464 507 558 610 662
South Garza Water System© Brazos Garza 520 25 25 25 25 - 25 25
Total 3,088 47,213 51,075 55,152 59,903 64,751 69,644
Mackenzie Municipal Water Authority e
Floydada Brazos Floyd 1565 572 589 603 625 643 658
Lockney Brazos Floyd 75 268 274 276 286 294 300
Silverton Red Briscoe 123 126 123 120 119 119 119
Tulia Red Swisher 210 926 945 938 924 967 989
Total 563 1,892 1,931 1,937 1,954 2,023 2,066
White River Municipal Water District
Crosbyton Brazos Crosby 179 294 306 316 332 351 367
Post Brazos Garza 414 792 828 861 884 928 965
Ralls Brazos Crosby 202 313 324 333 347 364 381
Spur Brazos Dickens 224 178 173 171 170 170 170
Total 1,019 1,577 1,631 1,681 1,733 1,813 1,883

@ Calculated from the per capita water use (GPCD) for water user group (WUG) customer's entire population, unless otherwise noted. WUGs may have additional source(s) of supply.

b Projected water demand based on contract amount.
¢ Projected water demand based on recent water use amount.

Llano Estacado Regional Water Plan

December 2015
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Appendix 2A. TCEQ List of Small Public Water Supply Systems

Table 2-6 of the regional water plan lists the urban areas with a population of less than 500 that
were included in the County-other category and used in developing demand projections.
Members of the LERWPG noticed differences between this table and the list of small systems
that TCEQ maintains; this appendix presents the TCEQ list and explains the differences
between the two.

The TWDB County-other list (Table 2-6) includes some large municipal water user groups
(WUGs) that are not included on the TCEQ list; these reflect areas served by the WUGs that are
outside city limits and are therefore included by the TWDB in the County-other category (the
population served by the WUGSs that are within city limits have not been accounted for in the
County-other category).

Systems that are included on the TCEQ list but not the TWDB list include most mobile home
parks and non-community water systems, which are not surveyed by TWDB (TWDB focuses
their water use survey on community public water systems). Some of the systems not surveyed
by TWDB as part of the 2016 regional water planning cycle will be added during the next
planning cycle, including:

e City of Ackerly (Dawson County)

e McAdoo WSC (Dickens County)

e Grubs Water Supply (Garza County)

e  Whitharral WSC (Hockley County)

¢ Franklin Water Systems 1 and 3 (Lubbock County)

The other systems that are included on the TCEQ list but are not surveyed by the TWDB
include:

e Texas Great Plains WSC (Gaines County, Wholesale PWS)
e Gaines County Water Company (Gaines County, Wholesale PWS)
e South Haven MHP (Hale County)

e Grand Castle Estates (Hale County)

o Triple J Mobile Home Park (Hale County)

¢ Hidden Tree Ranch (Lubbock County)

e Family Community Center MHP (Lubbock County)

e Green Mobile Home Park (Lubbock County)

e Pecan Grove Mobile Home Park (Lubbock County)

¢ Wildwood Mobile Home Village (Lubbock County)

o Fort Jackson Mobile Estates (Lubbock County)

e 114th Street Mobile Home Park (Lubbock County)

e Elm Grove Mobile Home Park (Lubbock County)

¢ Miller Mobile Home Park (Lubbock County)

Source: Kluge, 2015

Llano Estacado Regional Water Plan
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e Seven Estates (Lubbock County)

e Terrells Mobile Home Park (Lubbock County)
e Country View MHP (Lubbock County)

e Cabazos Homes (Lubbock County)

o Southwest Garden Water (Lubbock County)
e Christian Life Center (Lubbock County) .

e Fuller Mobile Home Park (Lubbock County)

e Heartland House (Lubbock County)

The TWDB accounts for the total County populations in their demand projections, so even
though these systems were not included in the County-other category, the County-other
projections do account for their populations.

Source: Kluge, 2015

Llano Estacado Regional Water Plan
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TCEQ List of Region O Public Water Supply Systems

Serving Populations of less than 500

Systems by County

Bailey
Maple WSC
MINSA CORPORATION

Briscoe

CITY OF QUITAQUE

CORONADO SHORES WATER SYSTEM
TPWD CAPROCK CANYON STATE PARK

Castro
NAZARETH MUNICIPAL WATER SYSTEM

Cochran

CITY OF WHITEFACE
GIRLSTOWN USA
BLEDSOE WSC

Crosby

TXDOT CROSBYTON REST AREA
CAMP RIO BLANCO

CONE WSC

RIO BLANCA ESTATES

Dawson

CITY OF ACKERLY
WELCH WSC
KLONDIKE I1SD

Deaf Smith

DEAF SMITH COUNTY FWSD 1

WALCOTT ISD

HEREFORD RENEWABLE ENERGY

TEJAS INDUSTRIES EAST PLANT

TEJAS INDUSTRIES DISTRIBUTION CENTER

Dickens

CITY OF DICKENS
MCADOO WSC
VALLEY WSC

Floyd
DOUGHERTY WATER WORKS

Source: TCEQ, 2015

Llano Estacado Regional Water Plan

December 2015 2A-3

Water System Number

TX0090011
TX0080019

TX0230002
TX0230005
TX0230003

TX0350003

TX0400002
TX0400003
TX0400012

TX0540004
TX0540005
TX0540017
TX0540026

TX0580011
TX0580013
TX0580025

TX0590002
TX0590006
TX0590012
TX0590013
TX0590014

TX0630001
TX0630011
TX0630013

TX0770013



TCEQ List of Region O Public Water Supply Systems
Serving Populations of less than 500

Systems by County

Gaines

LOOP WSC

GAINES COUNTY PARK

GAINES COUNTY GOLF COURSE
TEXLAND GREAT PLAINS WSC
SEMINOLE GAS PROCESSING PLANT
H & H RV PARK

GAINES COUNTY WATER COMPANY

Garza

SOUTHLAND ISD

GRUBS WATER SUPPLY

SOUTH GARZA WSC

LAKE ALAN HENRY BOAT & RV PARK
REEDS RV PARK

ZISKAS ON THE BRAZOS CORNER STORE

Hale

COTTON CENTER WSC

CITY OF EDMONSON
HALFWAY WSC

SOUTH HAVEN MHP

TUNE MAYFIELD CAMP
DUPONT PIONEER

LOMA ALTA WSC

TXDOT HALE COUNTY SRA
AZTECA MILLING PLAINVIEW PLANT
GRAND CASTLE ESTATES
TRIPLE J MOBILE HOME PARK
PLAINVIEW BIOENERGY
PLAINVIEW SERENITY CENTER

Hockley

CITY OF ROPESVILLE

PEP ALTER COOP HWY 303

CITY OF SMYER

WHITHARRAL WSC

OCCIDENTAL PERMIAN E SLAUGHTER
OCCIDENTAL PERMIAN LTD SOUTH PLAINS RMT
OCCIDENTAL PERMIAN SLAUGHTER GASOLINE PL
CITY OF OPDYKE WEST

WAYNEBOS STORE

OCCIDENTAL PERMIAN MALLET PLANT
WORLEY WELDING WORKS

Source: TCEQ, 2015

Llano Estacado Regional Water Plan
December 2015 2A-4

Water System Number

TX0830011
TX0830018
TX0830019
TX0830023
TX0830031
TX0830036
TX0830037

TX0850002
TX0850012
TX0850014
TX0850016
TX0850020
TX0850021

TX0950014
TX0950015
TX0950016
TX0950047
TX0850049
TX0950057
TX0950059
TX0950066
TX0950067
TX0950070
TX0950071
TX0950073
TX0850074

TX1100004
TX1100005
TX1100010
TX1100011
TX1100017
TX1100019
TX1100022
TX1100030
TX1100034
TX1100039
TX1100040



TCEQ List of Region O Public Water Supply Systems

Serving Populations of less than 500

Systems by County

Lamb

CITY OF SPRINGLAKE

SPADE WSC

SPRINGLAKE EARTH ISD
PLANT X POWER PLANT
TOLK STATION POWER PLANT
ALLSUPS 256

SUNNYDALE WSC

Lubbock

LUBBOCK COUNTY WCID 1

HIDDEN TREE RANCH

FAMILY COMMUNITY CENTER MHP
WAYNES LIQUOR STORE

GREEN MOBILE HOME PARK

PECAN GROVE MOBILE HOME PARK
WILDWOOD MOBILE HOME VILLAGE
PLOTT ACRES

FORT JACKSON MOBILE ESTATES
114TH STREET MOBILE HOME PARK
TEXAS BOYS RANCH

TEXAS TECH NEW DEAL RESEARCH FARM
FRANKLIN WATER SYSTEMS 3

TOWN NORTH VILLAGE WATER SYSTEM
WOODYS GENERAL STORE

LUBBOCK KOA CAMPGROUND

COX ADDITION WATER SYSTEM
ACUFF STEAK HOUSE

SPIRIT RANCH

PINKIES MINI MART 53

SHORT ROAD WATER SUPPLY
WHORTON MOBILE HOME PARK
TOWN NORTH ESTATES

CHARLIE BROWNS LEARNING CENTER
ELM GROVE MOBILE HOME PARK
LUBBOCK WATER RAMPAGE

MILLER MOBILE HOME PARK
ADVENTURES USA

TECH CAFE

LUBBOCK RV PARK

SEVEN ESTATES

DAVES ROOFING SIDING & METAL BLDG
TERRELLS MOBILE HOME PARK
VALLEY ESTATES

GOULDS PUMPS

Source: TCEQ, 2015

Llano Estacado Regional Water Plan

December 2015 2A-5

Water System Number

TX1400007
TX1400010
TX1400012
TX1400013
TX1400025
TX1400026
TX1400027

TX1520006
TX1520009
TX1520026
TX1520031
TX1520036
TX1520039
TX1520046
TX1520062
TX1520064
TX1520067
TX1520072
TX1520079
TX1520080
TX1520094
TX1520103
TX1520104
TX1520106
TX1520120
TX1520128
TX1520135
TX1520147
TX1520149
TX1520152
TX1520154
TX1520156
TX1520157
TX1520158
TX1520163
TX1520184
TX1520185
TX1520188
TX1520189
TX1520192
TX1520198
TX1520235



TCEQ List of Region O Public Water Supply Systems

Serving Populations of less than 500 ‘
Systems by County Water System Number
Lubbock (continued)

PRATERS FOODS TX1520236
STONE GATE GOLF COURSE TX1520239
MANAGED CARE CENTER FOR ADDICTIVE AND OT TX1520241
LUBBOCK STOCKYARD TX1520242
COUNTRY VIEW MHP TX1520247
SCOTT MANUFACTURING TX1520250
MiI TACO VILLAGE TX1520251
STARS & STRIPES DRIVE-IN THEATER TX1520252
JAGUARS GOLD CLUB LUBBOCK TX1520263
CASH REGISTER SERVICES TX1520265
THE RANCH AT DOVE TREE - THE NEST TX1520266
CABAZOS HOMES TX1520269
THUNDER ZONE FAMILY FUN TX1520272
THE SHACK TX1520273
PROFAB TX1520274
AFFORDABLE RV STORAGE AND SHOPS TX1520279
DAVE N DONS PIT N BBQ PATIO TX1520281
WOLFFORTH PLACE TX1520199
PINKIES MINI MART 51 TX1520204
BERNARDS LIQUOR STORE TX1520208
APPLES PIZZA DELI TX1520210
SHALLOWATER TRUCK STOP TX1520212
SOUTHWEST GARDEN WATER TX1520217
CHRISTIAN LIFE CENTER TX1520219
COOPER DRIVE IN TX1520222
FRANKLIN WATER SYSTEMS 1 TX1520224
FAY BEN MOBILE HOME PARK TX1520225
FULLER MOBILE HOME PARK TX1520232
RICKS CABARET TX1520283
THE RANGE ‘ TX1520284
DOLLAR GENERAL STORE 14889 TX1520286
SONNYS MART TX1520287
LUBBOCK INDOOR COURTS TX1520288
HEARTLAND HOUSE TX1520292
DOLLAR GENERAL STORE 14227 TX1520293
SOCCER INDOORS TX1520296
LUBBOCK COOPER STORAGE TX1520297
Lynn

POKA LAMBRO TELEPHONE HEADQUARTERS TX1530011
GRASSLAND WSC TX1530005
CITY OF NEW HOME TX1530004
CITY OF WILSON TX1530003

Source: TCEQ, 2015

Llano Estacado Regional Water Plan
December 2015 2A-6



TCEQ List of Region O Public Water Supply Systems

Serving Populations of less than 500

Systems by County

Motley

CITY OF ROARING SPRINGS
FLOMOT WATER ASSOCIATION

Parmer
LAZBUDDIE ISD

Swisher
NONE

Terry
CITY OF WELLMAN

Yoakum

YOAKUM COUNTY PARK & GOLF COURSE
WASSON CO2 RECOVERY PLANT
MUSTANG STATION WS

Source: TCEQ, 2015

Llano Estacado Regional Water Plan
December 2015

2A-7

Water System Number

TX1730002
TX1730003

TX1850023

TX2230003

TX2510010
TX2510023
TX2510025
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Water User Group (WUG) Population

11/12/2015 10:43:20 AM

‘KEGION 0

WUG POPULATION
2000 | 2030 | 2040 | 2050 2060 2070
BAILEY COUNTY
BRAZOS BASIN
MULESHOE 5,769 6,452 7,131 7,833 8,527 9,208
COUNTY-OTHER 2,243 2,510 2,775 3,047 3,317 3,582
BRAZOS BASIN TOTAL POPULATION 8,012 8,962 9,906 10,880 11,844 12,790
BAILEY COUNTY TOTAL POPULATION 8,012 8,962 9,906 10,880 11,844 12,790
BRISCOE COUNTY
RED BASIN
SILVERTON 741 742 742 742 742 742
COUNTY-OTHER 932 931 931 931 931 931
RED BASIN TOTAL POPULATION 1,673 1,673 1,673 1,673 1,673 1,673
BRISCOE COUNTY TOTAL POPULATION 1,673 1,673 1,673 1,673 1,673 1,673
CASTRO COUNTY
BRAZOS BASIN
DIMMITT 4,845 5,259 5,555 5,830 6,044 6,216
HART 1,229 1,334 1,409 1,479 1,533 1,577
COUNTY-OTHER 1,343 1,458 1,541 1,616 1,676 1,724
BRAZOS BASIN TOTAL POPULATION 7,417 8,051 8,505 8,925 9,253 9,517
RED BASIN
COUNTY-OTHER 1,473 1,599 1,689 1,773 1,838 1,890
RED BASIN TOTAL POPULATION 1,473 1,599 1,689 1,773 1,838 1,890
CASTRO COUNTY TOTAL POPULATION 8,890 9,650 10,194 10,698 11,091 11,407
COCHRAN COUNTY
BRAZOS BASIN
MORTON 2,150 2,206 2,197 2,148 2,198 2,212
COUNTY-OTHER 1,009 1,130 1,167 1,170 1,215 1,233
BRAZOS BASIN TOTAL POPULATION 3,159 3,336 3,364 3,318 3,413 3,445
COLORADO BASIN
COUNTY-OTHER 332 351 353 349 359 362
COLORADO BASIN TOTAL POPULATION 332 351 353 349 359 362
COCHRAN COUNTY TOTAL POPULATION 3,491 3,687 3,717 3,667 3,772 3,807
CROSBY COUNTY
BRAZOS BASIN
CROSBYTON 1,876 2,018 2,136 2,256 2,385 2,501
LORENZO 1,258 1,377 1,477 1,580 1,701 1,783
RALLS 2,083 2,231 2,352 2,474 2,600 2,727
COUNTY-OTHER 1,303 1,391 1,462 1,533 1,606 1,696
BRAZOS BASIN TOTAL POPULATION 6,520 7,017 7,427 7,843 8,292 8,707
RED BASIN
COUNTY-OTHER 6 6 6 7 7 8
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Water User Group (WUG) Population

11/12/2015 10:43:20 AM

REGION O WUG POPULATION ‘
20200 | 2030 2040 | 2050 2060 2070
CROSBY COUNTY
RED BASIN TOTAL POPULATION 6 6 6 7 7 8
CROSBY COUNTY TOTAL POPULATION 6,526 7,023 7,433 7,850 8,299 8,715
DAWSON COUNTY
BRAZOS BASIN
O'DONNELL 127 133 138 141 147 150
COUNTY-OTHER 31 34 35 35 36 38
BRAZOS BASIN TOTAL POPULATION 158 167 173 176 183 188
COLORADO BASIN
LAMESA 9,903 10,251 10,490 10,535 10,840 11,039
COUNTY-OTHER 4,746 5,159 5,514 5,729 6,075 6,348
COLORADO BASIN TOTAL POPULATION 14,649 15,410 16,004 16,264 16,915 17,387
DAWSON COUNTY TOTAL POPULATION 14,807 15,577 16,177 16,440 17,098 17,575
DEAF SMITH COUNTY
CANADIAN BASIN
COUNTY-OTHER 8 9 11 12 14 15
CANADIAN BASIN TOTAL POPULATION 8 9 11 12 14 15
RED BASIN
HEREFORD 17,576 20,291 23,258 26,623 29,267 32,158
COUNTY-OTHER 4,567 5,273 6,045 6,919 7,606 8,358
RED BASIN TOTAL POPULATION 22,143 25,564 29,303 33,542 36,873 40,516
DEAF SMITH COUNTY TOTAL POPULATION 22,151 25,573 29,314 33,554 36,887 40,531
DICKENS COUNTY
BRAZOS BASIN
SPUR 1,029 1,029 1,029 1,029 1,029 1,029
COUNTY-OTHER 906 906 906 906 906 906
BRAZOS BASIN TOTAL POPULATION 1,935 1,935 1,935 1,935 1,935 1,935
RED BASIN
COUNTY-OTHER 229 229 229 229 229 229
RED BASIN TOTAL POPULATION 229 229 229 229 229 229
DICKENS COUNTY TOTAL POPULATION 2,164 2,164 2,164 2,164 2,164 2,164
FLOYD COUNTY
BRAZOS BASIN
FLOYDADA 3,242 3,447 3,577 3,718 3,828 3,920
LOCKNEY 1,963 2,085 2,162 2,245 2,310 2,364
COUNTY-OTHER 1,136 1,201 1,243 1,287 1,322 1,350
BRAZOS BASIN TOTAL POPULATION 6,341 6,733 6,982 7,250 7,460 7,634
RED BASIN
COUNTY-OTHER 528 561 581 604 621 636
RED BASIN TOTAL POPULATION 528 561 581 604 621 636
FLOYD COUNTY TOTAL POPULATION 6,869 7,294 7,563 7,854 8,081 8,270
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Water User Group (WUG) Population

11/12/2015 10:43:20 AM

‘KEGION 0 WUG POPULATION
2000 | 2030 | 2040 [ 2050 2060 2070
GAINES COUNTY
COLORADO BASIN
SEAGRAVES 2,536 2,677 2,847 3,034 3,137 3,245
SEMINOLE 7,102 7,893 8,834 9,855 10,648 11,475
COUNTY-OTHER 11,678 15,176 19,316 23,765 27,881 32,166
COLORADO BASIN TOTAL POPULATION 21,316 25,746 30,997 36,654 41,666 46,886
GAINES COUNTY TOTAL POPULATION 21,316 25,746 30,997 36,654 41,666 46,886
GARZA COUNTY
BRAZOS BASIN
POST 6,012 6,452 6,841 7,098 7,466 7,770
COUNTY-OTHER 1,065 1,058 1,058 1,068 1,103 1,135
BRAZOS BASIN TOTAL POPULATION 7,077 7,510 7,899 8,166 8,569 8,905
GARZA COUNTY TOTAL POPULATION 7,077 7,510 7,899 8,166 8,569 8,905
HALE COUNTY
BRAZOS BASIN
ABERNATHY 2,227 2,323 2,363 2,343 2,405 2,430
HALE CENTER 2,380 2,482 2,524 2,503 2,569 2,597
PETERSBURG 1,270 1,325 1,348 1,336 1,371 1,386
PLAINVIEW 23,443 24,453 24,870 24,662 25,312 25,585
COUNTY-OTHER 8,994 9,382 9,542 9,463 9,712 9,816
BRAZOS BASIN TOTAL POPULATION 38,314 39,965 40,647 40,307 41,369 41,814
HALE COUNTY TOTAL POPULATION 38,314 39,965 40,647 40,307 41,369 41,814
{OCKLEY COUNTY
BRAZOS BASIN
ANTON 1,235 1,313 1,361 1,370 1,431 1,470
LEVELLAND 14,839 15,785 16,359 16,467 17,202 17,676
COUNTY-OTHER 7,273 7,739 8,021 8,072 8,433 8,665
BRAZOS BASIN TOTAL POPULATION 23,347 24,837 25,741 25,909 27,066 27,811
COLORADO BASIN
SUNDOWN 1,531 1,629 1,688 1,699 1,775 1,824
COUNTY-OTHER 252 268 278 280 293 300
COLORADO BASIN TOTAL POPULATION 1,783 1,897 1,966 1,979 2,068 2,124
HOCKLEY COUNTY TOTAL POPULATION 25,130 26,734 27,707 27,888 29,134 29,935
LAMB COUNTY
BRAZOS BASIN
AMHERST 796 873 926 959 1,014 1,055
EARTH 1,099 1,125 1,131 1,118 1,134 1,137
LITTLEFIELD 6,406 6,366 6,249 6,034 5,984 5,874
OLTON 2,261 2,286 2,277 2,229 2,240 2,228
SUDAN 1,042 1,127 1,182 1,213 1,273 1,316
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Water User Group (WUG) Population

11/12/2015 10:43:20 AM

REGION O WUG POPULATION '
2020 2030 2040 2050 2060 2070
LAMB COUNTY
BRAZOS BASIN
COUNTY-OTHER 3,011 3,398 3,673 3,866 4,146 4,365|
BRAZOS BASIN TOTAL POPULATION 14,615 15,175 15,438 15,419 15,791 15,975\‘
LAMB COUNTY TOTAL POPULATION 14,615 15,175 15,438 15,419 15,791 15,975'
LUBBOCK COUNTY
BRAZOS BASIN
ABERNATHY 774 860 946 1,037 1,124 1,210
IDALOU 2,341 2,446 2,555 2,676 2,783 2,889
LUBBOCK 255,257 283,597 312,043 342371 371,227 399,846
NEW DEAL 869 951 1,036 1,125 1,210 1,294
RANSOM CANYON 1,172 1,258 1,345 1,439 1,526 1,613
SHALLOWATER 2,817 3,188 3,558 3,951 4,329 4,703
SLATON 6,179 6,257 6,352 6,467 6,547 6,621
WOLFFORTH 4,577 5,577 6,569 7,614 8,633 9,647
COUNTY-OTHER 35,783 39,843 43916 48,258 52,391 56,493
BRAZOS BASIN TOTAL POPULATION 309,769 343,977 378,320 414,938 449,770 484,316
LUBBOCK COUNTY TOTAL POPULATION 309,769 343,977 378,320 414,938 449,770 484,316
LYNN COUNTY
BRAZOS BASIN
O'DONNELL 757 797 799 795 835 853
TAHOKA 2,838 2,985 2,994 2,980 3,129 3,197
COUNTY-OTHER 2,603 2,738 2,745 2,734 2,871 2,93
BRAZOS BASIN TOTAL POPULATION 6,198 6,520 6,538 6,509 6,835 6,98’
COLORADO BASIN
COUNTY-OTHER 81 85 86 85 89 91
COLORADO BASIN TOTAL POPULATION 81 85 86 85 89 91
LYNN COUNTY TOTAL POPULATION 6,279 6,605 6,624 6,594 6,924 7,074
MOTLEY COUNTY
RED BASIN
MATADOR 609 609 609 609 609 60S
COUNTY-OTHER 603 603 603 603 603 602
RED BASIN TOTAL POPULATION 1,212 1,212 1,212 1,212 1,212 1,212
MOTLEY COUNTY TOTAL POPULATION 1,212 1,212 1,212 1,212 1,212 1,212
PARMER COUNTY
BRAZOS BASIN
BOVINA 2,079 2,301 2,502 2,697 2,927 3,13%
FARWELL 1,517 1,679 1,825 1,969 2,136 2,289
COUNTY-OTHER 1,973 2,185 2,375 2,562 2,781 2,980
BRAZOS BASIN TOTAL POPULATION 5,569 6,165 6,702 7,228 7,844 8,406
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Water User Group (WUG) Population

11/12/2015 10:43:20 AM

‘REGION o WUG POPULATION
200 | 2030 | 2040 | 2050 2060 2070
PARMER COUNTY
RED BASIN
FRIONA 4,587 5,079 5,520 5,953 6,462 6,924
COUNTY-OTHER 1,268 1,404 1,526 1,646 1,785 1,914
RED BASIN TOTAL POPULATION 5,855 6,483 7,046 7,599 8,247 8,838
PARMER COUNTY TOTAL POPULATION 11,424 12,648 13,748 14,827 16,091 17,244
SWISHER COUNTY
BRAZOS BASIN
KRESS 169 178 180 179 188 192
COUNTY-OTHER 215 226 230 228 239 245
BRAZOS BASIN TOTAL POPULATION 384 404 410 407 427 437
RED BASIN
HAPPY 649 682 692 687 721 738
KRESS 583 612 622 617 648 662
TULIA 5,222 5,483 5,564 5,530 5,803 5,932
COUNTY-OTHER 1,419 1,489 1,510 1,503 1,576 1,611
RED BASIN TOTAL POPULATION 7,873 8,266 8,388 8,337 8,748 8,943
SWISHER COUNTY TOTAL POPULATION 8,257 8,670 8,798 8,744 9,175 9,380
TERRY COUNTY
BRAZOS BASIN
COUNTY-OTHER 62 66 70 73 77 80
BRAZOS BASIN TOTAL POPULATION 62 66 70 73 77 80
‘ COLORADO BASIN
BROWNFIELD 10,381 11,036 11,696 12,296 12,860 13,386
MEADOW 638 678 719 756 750 822
COUNTY-OTHER 2,518 2,677 2,836 2,983 3,120 3,247
COLORADO BASIN TOTAL POPULATION 13,537 14,391 15,251 16,035 16,770 17,455
TERRY COUNTY TOTAL POPULATION 13,599 14,457 15321 16,108 16,847 17,535
YOAKUM COUNTY
COLORADO BASIN
DENVER CITY 5,072 3,736 6,327 6,955 7,618 8,249
PLAINS 1,677 1,897 2,093 2,300 2,519 2,728
COUNTY-OTHER 2,171 2,456 2,708 2,977 3,264 3,534
COLORADO BASIN TOTAL POPULATION 8,920 10,089 11,128 12,232 13,401 14,511
YOAKUM COUNTY TOTAL POPULATION 8,920 10,089 11,128 12,232 13,401 14511
REGION O TOTAL POPULATION 540,495 594,391 645,980 697,869 750,858| 801,719
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Water User Group (WUG) Demand

'REGION o WUG DEMAND (ACRE-FEET PER YEAR)
2000 | 2030 | 2040 | 2050 | 2000 | 2070
BAILEY COUNTY
BRAZOS BASIN
MULESHOE 1,174 1,284 1,397 1,523 1,656 1,787
COUNTY-OTHER 277 296 321 351 381 411
MANUFACTURING 316 326 335 343 365 388
LIVESTOCK 2,335 3,013 3,057 3,104 3,153 3,204
IRRIGATION 119,268 116,407 113,614 110,888 108,227 105,752
BRAZOS BASIN TOTAL DEMAND 123,370 121,326 118,724 116,209 113,782 111,542
BAILEY COUNTY TOTAL DEMAND 123370 121,326 118,724 116,209 113,782 111,542
BRISCOE COUNTY
RED BASIN
SILVERTON 126 123 120 119 119 119
COUNTY-OTHER 297 292 289 288 288 288
LIVESTOCK 302 310 319 328 338 348
IRRIGATION 37,260 35,908 34,604 33,348 32,137 31,052
RED BASIN TOTAL DEMAND 37,985 36,633 35,332 34,083 32,882 31,807
BRISCOE COUNTY TOTAL DEMAND 37,985 36,633 35,332 34,083 32,882 31,807
CASTRO COUNTY
BRAZOS BASIN
DIMMITT 1,096 1,164 1,210 1,260 1,304 1,341
HART 180 189 194 203 210 216
COUNTY-OTHER 196 205 213 223 231 237
‘ MANUFACTURING 833 885 935 978 1,047 1121
LIVESTOCK 4,328 5,269 5,395 5,526 5,665 5,810
IRRIGATION 252,184 242,516 233,217 224,276 215,678 208,019
BRAZOS BASIN TOTAL DEMAND 258,817 250,228 241,164 232,466 224,135 216,744
RED BASIN
COUNTY-OTHER 215 225 233 244 252 259
MANUFACTURING 147 156 165 173 185 198
LIVESTOCK 1,520 1,851 1,895 1,942 1,990 2,041
IRRIGATION 135,792 130,585 125,579 120,764 116,134 112,010
RED BASIN TOTAL DEMAND 137,674 132,817 127,872 123,123 118,561 114,508
CASTRO COUNTY TOTAL DEMAND 396,491 383,045 369,036 355,589 342,69 331,252
COCHRAN COUNTY
BRAZOS BASIN
MORTON 473 474 467 456 466 469
COUNTY-OTHER 376 415 427 428 444 451
MINING 8 10 10 8 6 4
LIVESTOCK 370 388 407 428 449 472
IRRIGATION 69,516 66,833 64,253 61,772 59,387 57,266
BRAZOS BASIN TOTAL DEMAND 70,743 68,120 65,564 63,092 60,752 58,662
COLORADO BASIN
COUNTY-OTHER 124 129 129 128 131 132
MINING 146 198 200 155 109 71
LIVESTOCK 166 174 183 192 202 212
IRRIGATION 32,713 31,451 30,236 29,069 27,947 26,948
COLORADO BASIN TOTAL DEMAND 33,149 31,952 30,748 29,544 28,389 27,369
OCHRAN COUNTY TOTAL DEMAND 103,892 100,072 96,312 92,636 89,141 86,031
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Water User Group (WUG) Demand

11/12/2015 10:44:32 AM

REGION O WUG DEMAND (ACRE-FEET PER YEAR) ‘
200 | 2030 | 2040 | 200 | 2060 | 2070
CROSBY COUNTY
BRAZOS BASIN
CROSBYTON 294 306 316 332 351 367
LORENZO 231 246 258 2751 295 310
RALLS 313 324 333 347) 364 381
COUNTY-OTHER 154 158 166 173 181 191
MANUFACTURING 3 3 3 3 3 3
MINING 626 617 549 477 413 358
LIVESTOCK 256 262 268 275 281 288
IRRIGATION 112,692 108,152 103,794 99,614 95,602 92,049
BRAZOS BASIN TOTAL DEMAND 114,569 110,068 105,687 101,496 97,490 93,947
RED BASIN
COUNTY-OTHER 1 1 1 1 1 1
MINING 368 363 322 280 243 210
LIVESTOCK 6 6 6 6 6 6
IRRIGATION 4,670 4,482 4,301 4,128 3,962 3,815
RED BASIN TOTAL DEMAND 5,045 4,852 4,630 4,415 4,212 4,032
CROSBY COUNTY TOTAL DEMAND 119,614 114,920 110,317 105,911 101,702 97,979
DAWSON COUNTY
BRAZOS BASIN
O'DONNELL 18 18 19 19 20 20
COUNTY-OTHER 5 5 5 4 5 5
LIVESTOCK 2 2 2 2 2 2
IRRIGATION 1,066 1,006 949 896 845 80'
BRAZOS BASIN TOTAL DEMAND 1,091 1,031 975 921 872 830
COLORADO BASIN
LAMESA 2,275 2,303 2,314 2,319 2,382 2,425
COUNTY-OTHER 583 610 633 649 685 716
MANUFACTURING 129 \ 137 144 150 162 175
MINING 954 1,164 1,023] 703 423 255
LIVESTOCK 137 141 145 149 153 157]
IRRIGATION 105,564 99,613 93,996 88,698 83,699 79,483 ‘
COLORADO BASIN TOTAL DEMAND 109,642 103,968 98,255 92,668 87,504 83,211 ‘
DAWSON COUNTY TOTAL DEMAND 110,733 104,999 99,230 93,589 88,376] 84,041
DEAF SMITH COUNTY
CANADIAN BASIN
COUNTY-OTHER 1 1 1 2 2 2
LIVESTOCK 126 143 148 153 159 165
IRRIGATION 1,934 1,873} 1,813 1,756 1,700 1,650
CANADIAN BASIN TOTAL DEMAND 2,061 2,017 1,962 1,911 1,861 1,817
RED BASIN
HEREFORD 3,953 4,463 5,040 5,728 6,288 6,907
COUNTY-OTHER 540 595 662 749 822 902
MANUFACTURING 3,834 3,950 4,061 4,157 4,295 4,438
LIVESTOCK 12,429 14,161 14,659 15,182 15,730 16,306
IRRIGATION 191,476 185,409 179,536 173,848 168,341 163,335
RED BASIN TOTAL DEMAND 212,232 208,578 203,958 199,664 195,476 191,888
DEAF SMITH COUNTY TOTAL DEMAND 214,293 210,595 205,920 201,575 197,337

193,70'
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DICKENS COUNTY
BRAZOS BASIN
SPUR 178 173 171 170 170 170
COUNTY-OTHER 123 118 114 114 113 113
MINING 10 10 10 10 10 10
LIVESTOCK 231 236 242 248 254 260
IRRIGATION 5,337 5,178 5,024 4,873 4,727 4,594
BRAZOS BASIN TOTAL DEMAND 5,879 5,715 5,561 5,415 5,274 5,147
RED BASIN
COUNTY-OTHER 30 30 29 29 29 29
MINING 2 2 2 2 2 2
LIVESTOCK 144 147 150 154 158 162
IRRIGATION 4,026 3,907 3,790 3,677 3,566 3,466
RED BASIN TOTAL DEMAND 4,202 4,086 3,971 3,862 3,755 3,659
DICKENS COUNTY TOTAL DEMAND 10,081 9,801 9,532 9,277 9,029 8,806
FLOYD COUNTY
BRAZOS BASIN
FLOYDADA 572 589 603 625 643 658
LOCKNEY 268 274 276 286 294 300
COUNTY-OTHER 136 137 141 145 149 152
MINING " 214 216 215 214 213 213
LIVESTOCK 565 593 623 653 686 721
IRRIGATION 53,181 51,063 49,029 47,076 45,201 43,539
BRAZOS BASIN TOTAL DEMAND 54,936 52,872 50,887 48,999 47,186 45,583
RED BASIN
COUNTY-OTHER 64 64 66 69 70 72
MINING 272 276 274 272 271 272
LIVESTOCK 173 182 191 201 211 221
IRRIGATION 94,544 90,778 87,162 83,691 80,358 77,402
RED BASIN TOTAL DEMAND 95,053 91,300 87,693 84,233 80,910 77,967
FLOYD COUNTY TOTAL DEMAND 149,989 144,172 138,580 133,232 128,096 123,550
GAINES COUNTY
COLORADO BASIN
SEAGRAVES 419 430 447 470 485 502
SEMINOLE 2,348 2,571 2,847 3,160 3,411 3,675
COUNTY-OTHER 1,403 1,763 2,205 2,692 3,152 3,633
MANUFACTURING 2,278 2,386 2,489 2,578 2,722 2,874
MINING 1,829 2,400 2,071 1,527 1,051 776
LIVESTOCK 238 250 262 276 289 304
IRRIGATION 379,779 360,000 341,251 323477 306,629 292,238
COLORADO BASIN TOTAL DEMAND 388,294 369,800 351,572 334,180 317,739 304,002
GAINES COUNTY TOTAL DEMAND 388,294 369,800 351,572 334,180 317,739 304,002
GARZA COUNTY
BRAZOS BASIN
POST 792 828 861 884 928 965
COUNTY-OTHER 135 129 125 126 130 133
MANUFACTURING 2 2 2 2 2 2
9 MINING 395 544 438 334 234 164
. LIVESTOCK 299 305 312 320 328 346
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200 | 2030 | 2040 | 200 | 2060 [ 2070
GARZA COUNTY
BRAZOS BASIN
IRRIGATION 11,621 10,937 10,299 9,697 9,130 8,655
BRAZOS BASIN TOTAL DEMAND 13,244 12,745 12,037 11,363 160,752 10,265
GARZA COUNTY TOTAL DEMAND 13,244 12,745 12,037 11,363 10,752 10,265
HALE COUNTY
BRAZOS BASIN
ABERNATHY 528 539 540 532 545 550
HALE CENTER 298 299 296 289 296 299
PETERSBURG 326 334 335 330 338 342
PLAINVIEW 4,368 4,441 4,427 4,344 4,449 4,496
COUNTY-OTHER 1,171 1,177 1,162 1,135 1,161 1,173
MANUFACTURING 2,830 2,944 3,052 3,144 3,322 3,510
MINING 1,168 1,152 1,022 886 766 662
STEAM ELECTRIC POWER 60 71 83 98 117 139
LIVESTOCK 2,027 2,636 2,673 2,711 2,753 2,796
IRRIGATION 366,115 353,986 342,257 330,917 319,952 310,031
BRAZOS BASIN TOTAL DEMAND 378,891 367,579 355,847 344,386 333,699 323,998
RED BASIN
LIVESTOCK 18 24 24 25 25 25
IRRIGATION 3,697 3,574 3,456 3,341 3,231 3,130
RED BASIN TOTAL DEMAND 3,715 3,598 3,480 3,366 3,256 3,155
HALE COUNTY TOTAL DEMAND 382,606 371,177 359,327 347,752 336,955 327,153
HOCKLEY COUNTY
BRAZQS BASIN
ANTON 161 164 165 165 172 176
LEVELLAND 2,442 2,521 2,554 2,547 2,655 2,727
COUNTY-OTHER 891 914 923 915 953 979
MANUFACTURING 1,185 1,188 1,191 1,193 1,198 1,203
MINING 16 16 15 15 14 131
LIVESTOCK 203 213 223 235 246 259
IRRIGATION 122,023 117,252 112,666 108,260 104,028 100,266
BRAZOS BASIN TOTAL DEMAND 126,921 122,268 117,737 113,330 109,266 105,623
COLORADOQO BASIN
SUNDOWN 416 434 446 448 467 480
COUNTY-OTHER 31} 32 32 32 33 34
MINING 21 2 2 2 2 2
LIVESTOCK 35 37 39 41 43 45
IRRIGATION 9,184 8,825 8,480 8,149 7,830 7,547
COLORADO BASIN TOTAL DEMAND 9,668 9,330 8,999 8,672 8,375 8,108
HOCKLEY COUNTY TOTAL DEMAND 136,589 131,598 126,736 122,002 117,641 113,731
LAMB COUNTY
BRAZOS BASIN
AMHERST 102 107 110 113 119 124
EARTH 192 190 187 184 186 187
LITTLEFIELD 953 917 873 833 824 809
OLTON 469 463 453 440 441 438
SUDAN 250 265 274 279 292 30
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LAMB COUNTY '
BRAZOS BASIN
COUNTY-OTHER 435 471 505 530 567 596
MANUFACTURING 616 642 667 688 733 781
MINING 586 579 513 445 385 333
STEAM ELECTRIC POWER 17,663 20,651 24,292 28,731 34,142 40,391
LIVESTOCK 2,969 3,136 3,204 3,275 3,349 3,427
IRRIGATION 325,356 312,802 300,732 289,129 271,974 268,045
BRAZOS BASIN TOTAL DEMAND 349,591 340,223 331,810 324,647 319,012 315,433
LAMB COUNTY TOTAL DEMAND 349,591 340,223 331,810 324,647 319012 315,433
LUBBOCK COUNTY
BRAZOS BASIN
ABERNATHY 184 200 217 236 255 274
IDALOU 419 426 436 452 469 486
LUBBOCK 45,623 49,424 53,437 58,113 62,886 67,703
NEW DEAL 114 121 128 138 148 158
RANSOM CANYON 337 356 377 401 424 448
SHALLOWATER 422 464 507 558 610 662
SLATON 746 726 712 711 718 726
WOLFFORTH 765 912 1,062 1,223 1,385 1,547
COUNTY-OTHER 4,647 5,010 5,402 5,869 6,354 6,847
MANUFACTURING 2,161 2,354 2,540 2,697 2,914 3,148
MINING 6,354 6,425 5913 5,302 4,763 4,314
STEAM ELECTRIC POWER 4,540 5,308 6,244 7,385 8,776 9,906
LIVESTOCK 780 887 918 951 985 1,021
IRRIGATION 169,242 159,740 150,773 142,310 134,322 127,582
BRAZOS BASIN TOTAL DEMAND 236,334 232,353 228,666 226,346 225,009 224,822
LUBBOCK COUNTY TOTAL DEMAND 236,334 232,353 228,666 226,346 225,009 224822
LYNN COUNTY
BRAZOS BASIN
O'DONNELL 105 106 105 104 109 111
TAHOKA 478 488 478 472 494 505
COUNTY-OTHER 301 304 296 289 303 309
MINING 1,084 1,234 1,167 961 768 614
LIVESTOCK 131 136 139 144 149 153
IRRIGATION 78,646 74,418 70,411 66,626 63,045 59,999
BRAZOS BASIN TOTAL DEMAND 80,745 76,686 72,596 68,596 64,868 61,691
COLORADO BASIN
COUNTY-OTHER 10 10 10 10 10 10
MINING 82 93 88 72 58 46
LIVESTOCK 10 10 11 11 11 12
IRRIGATION 5,920 5,601 5,300 5,015 4,745 4,516
COLORADO BASIN TOTAL DEMAND 6,022 5,714 5,409 5,108 4,824 4,584
LYNN COUNTY TOTAL DEMAND 86,767 82,400 78,005 73,704 69,692 66,275
MOTLEY COUNTY
RED BASIN
MATADOR 213 209 208 207 207 207
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MOTLEY COUNTY
RED BASIN
COUNTY-OTHER 109 105 104 103 103 103
MANUFACTURING 6 6 6 6 6 6
MINING 240 213 205 198 179 161
LIVESTOCK 481 490 499 509 519 529
IRRIGATION 9,439 9,159 8,884 8,617 8,359 8,123
RED BASIN TOTAL DEMAND 10,488 10,182 9,906 9,640 9,373 9,129
MOTLEY COUNTY TOTAL DEMAND 10,488 10,182 9,906 9,640 9,373 9,129
PARMER COUNTY
BRAZOS BASIN
BOVINA 373 402 429 458 496 531
FARWELL 396 430 461 494 535 573
COUNTY-OTHER 384 414 442 474 512 549
LIVESTOCK 4,507 5,526 5,654 5,787 5,927 6,074
IRRIGATION 263,845 261,044 258,272 255,530 252,817 250,189
BRAZOS BASIN TOTAL DEMAND 269,505 267,816 265,258 262,743 260,287 257,916
RED BASIN
FRIONA 829 894 953 1,018 1,103 1,182
COUNTY-OTHER 247 266 284 304 330 353
MANUFACTURING 2,233 2,365 2,492 2,603 2,782 2,973
LIVESTOCK 1,127 1,382 1,413 1,447 1,482 1,519
IRRIGATION 65,961 65,261 64,568 63,883 63,204 62,547
RED BASIN TOTAL DEMAND 70,397 70,168 69,710 69,255 68,901 68,574
PARMER COUNTY TOTAL DEMAND 339,902<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>