HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

4.4  Water Management Strategies for the Llano Estacado Region
4.4.1 Water Conservation

A significant water planning option is to increase water conservation and thereby reduce
freshwater use within the planning aréhe general methods to accomplish thigective are to:
(1) reduce per capita water use in the municipal water use categomgcy2le and reuse
industrial water and substitute reclaimed water (treated municipal and industrial wastewater) for
use in some industries, steaectric power gegration, and irrigation; and (8hprove
irrigation efficiencies to reduce the quantity of water use in agriculturecperraigated BMPs
for water conservatigras identified byhe Water Conservation Implementation Tdskrce will
be used in the wateconservation water management strategy.addition, estimates will be
made of the water conservation potentials and associatedtositerconservation

4.4.1.1 Municipal Water Conservation

For regional water planning purposesjmitipal wateruseis defined as residential and
commercial vater use Municipal water isprimarily for drinking, sanitation, cleaning, cooling,
fire praection, and landscape watering for residential, commercial, and institutional
establishmentsSuch water is supplied by thopublic and private utilities, and in areas not
served by water utilities, is supplied by individual househotd&ey parameter ofunicipal
water use with a typical city or wateservice area is the number of gallasedper person per
day (per capia water use)The objective of municipal water conservation programs is to reduce
the per capita water use parameter without adversely affecting the quality of life of the people
involved This can be achieved through:

e Use oflow flow plumbing fixtures (&.,toilets, shower heads, and faucdist are
designed for low quantities of flow per unit of yise

e The selection and use of more efficient watsing appliances (e.glothes washers and
dishwashers);

e Modifying and/or installing lawn and landscapisgstems to use grass goidnts that
require less water;

¢ Repair of plumbing and watersing appliances to reduce leaksd

e Modification of personal behavior that controls the use of plumbing fixtures, appliances,
and lawn watering methods.

"Water Conservation Implementation Task Force, Report to theé&@slature, Texas Water Developm@&uard
(TWDB), Special Report, Austin, Texas, November 2004.
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HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

In 1991 the Texas Legislature enacted Senate B8l7, which established minimum
standards for plumbing fixtures sold within TexXasThe bill became effective on
Januaryl, 1992, and allowed for wholesalers and retailers to clear existing inventories- of pre
standards pimbing fixtures by Januaty, 1993 The standards for new plumbing fixtures, as
specified by Senate Bii87, are shown inrable4.4-1. The TCEQhas promulgated rules
requiring the labeling of both plumbing fixtures and watsing appliances sold in Texdche
labels must specify the rates of flow for plumbing fixtures and lawn sprinklers, and the amounts

of water used per cycle for clothes washers and dishwashers.

Table 4.4-1.
Standards for Plumbing Fixtures

Fixture Standard
Wall-mounted Flushometer Toilets |2.00 gallons per flush
All Other Toilets 1.60 gallons per flush
Shower Heads 2.75 gallons per minute at 80 psi
Urinals 1.00 gallons per flush
Faucet Aerators 2.20 gallons per minute at 80 psi
Drinking Water Fountains Shall be self-closing

The TWDB has estimated that the effect of the new plumbing fixtures in dwellings,
offices, and public places will be a reduction in per capita water useggfcti in comparison to
what wouldhave occurred witprevious generations of plumbing fixtur@able4.4-2) *

In 2001, amendments to the Texas Water Code by the Texas Legislature established the
Water Conservation Implementation Task Force and included requirements that Regional Water
Planning Groups consider water conservation and drought managemeuntendaseach water
user group with a projected need (water shortagbg legislation directed thahe Water
Conservation Implementation Task Force identify and describe Water Conservation BMPs and

provide a BMP Guide for use by Regional Water Planningu@s in the development of the

2 Senate Bill 587, Texas Legislature, Regular Session, 1991, Austin, Texas.

% Chapter 290, 30 TAC Sectio80.251, 290.253290.256, 290.260, 290.265, 290.266, Water Hygi€aras

Register Pag 9935, December 24, 1993.

‘fWater Conservation | mpacts on Per Capita Water Use, o \
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Table 4.4-2.
Water Conservation Potentials of
Low-Flow Plumbing Fixtures®

Water Savings
Plumbing Fixture (gpcd)

Toilets T 1.6 gallons per flush 11.5

Shower Heads i 2.75 gallons per minute 4.0

Faucet Aerators i 2.2 gallons per minute 2.0

Urinals 1 1.0 gallons per minute 0.3

Drinking Fountains (self-closing) _0.1

Total 17.9 (18 gpcd)
! Texas Water Development Board, 1992.

2006 Regional Water Planghe list of BMPs for municipal water users is as follows:

System Weer Audit and Water Loss

Water nservation Pricing

Prohibition on Wasting Watgr

Showerhead, Aerator, and Toilet Flapper Retrofit
Residential UltraLow-Flow Toilet Replacement Programs
Residential Clothes Washer Incentive Program

School Education

Water Survey for SingleFamily and MultiFamily Customers
Landscape Irrigation Conservation and Incentives
WaterWise Landscape Design and Conversion Programs
Athletic Field Conservatign

Golf Course Conservation

Metering of all New Connections and Réitting of Existing Connections
Wholesale Agency Assistance Programs

Conservation Coordinatpr

Reuse of Reclaimed Water

Public Information

Rainwater Harvesting and Condensate Reuse

New Construction Graywater

Park Conservatigrand

Conservation Prognas for Industrial, Commercial, and Institutional Accounts.

® Water Conservation Implementation Task Force, Report to the&@islature, Texas Water Development Board,
SpecialReport, Austin, Texas, November, 2004.
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HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

In addition to the list of BMPs, the Water Conservation bnmntation Task Force
recommendethat a standardized methodology be used for determining per capita ggpday
municipal water useni order to allow consistent evaluations of effectiveness of water
conservation measures amariges that are located in the different climates and parts of Texas
The Task Brce further recommendeagpcd targets and goatisat should be considered by rétai
public water suppliers when developing water conservation plans required by the state, as
follows:

¢ All public water suppliershat are required to prepare and submit water conservation plans
shoutl establishiargetsfor water conservation, including spigzgoals for per capita
water useandfor water loss programssing appopriate water conservation BMPs; and
e Municipal Water Conservation Plans required by the state shall inciudmpita water
use goalswith targets and goals established by anegtiting consideration to a
minimum annual reduction dfpercent in totaper capita watetased upon a
5-year moving average, until such time as the entity achieves péotehpita water use
of 140gpcd or less.

For purposes of developing the 20D&no Estacado Regional Water Plan, the LERWPG
adopted amunicipal water conservatiogoal of reducing per capita water use Ibgercent per
year for those WUGSs that have projected needs (shortages) and that had per capita water use in
year 2000 that was gater than the Llano Estacado Region ayefzer capita water use in 2000
The goal is to continue the municipal water conservation water management straisiycifg
per capita water use Wdypercent per yeauntil per capita water use is reduced te year 2000
Llano Estacado Water PlannifRegion averag municipal water use df72gpcd (The Llano
Estacado Region total municipal water us2000 was 87,32acft, total population in 2000 was
453,997, giving a calculatedegional average municipal wat use in 2000 of 17@pcd
(87,322/453,997)° For purposes of developing the 2011 Llano Estacado Regional Water Plan
the municipal water conservation goal, as adopted for the 2006 Plan, has been continued, with
revisions and updates of municipal waterssEmation costs.

The 72municipal WUGs of Region Qarelistedin Table4.4-3 in the order ofdw to high
per capita water use 2000,together with projeted per capita water use with expected effects
of low flow plumbing fixtures upon per capita wateeus 2010, 2020, 2030, 2040, 2050, and
2060 (i.e., the projected water conservation effects of low flow plumbing fixturedt is
important to note that theer capita water usas shown imable4.4-3, was used in making the

® Texas per capita water use in year 2000 was 173 gpcd.
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HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

munidpal water demand projgons, therebyincluding the potential water conservation or water
demand reduction potentials of low flow plumbing fixtures in the projected water demands for
the municipal WUGs of the Regioifhe projected municipal water needs (shortages) were
calculatel for each WUG by subtracting projected municipal water demé&moas existing
municipal water suppliesyith the low flow plumbing fixtures water conservation taken into
account For the Region, there aré Znunicipal WUGsthat are projected to have wategeds
(shortages) during the ggection period For WUGs with projected need (shortages) the
projected date of needstiown in theight-handcolumn of the tableTable4.4-3).

The projected per capita water use founicipal WUGS of Region O for the wate
conservation goal of reducing per capita water usesrdent per year from the year 2000 level
until the year 2000 region average of Bfzd is reached is shown in Tadlé-4 in comparison
to the projected per capita water use with low flow plumbimgures (Table4.4-4). This
comparison shows that the low flow plumbing fixtures water conservation effects are greater
than the effects of the goal to reduce per capita water usepescént per year famunicipal
WUGs numbered 1 through 45 (Tall&g-4). That is to say that for those WUGs having per
capita water use in the year 2000 of 176 gpcd or less, low flow plumbing fixtures are capable of
meeting or exceeding the goal of reducing per capita municipal water uspegeht per year
until the year2000 Region average of 172 gpcd is reached. Therefore, additional water
conservation for the first 45 WUGs listed in TaBlé-4 is not given further consideration.
However, water conservation in addition to that expected from low flow plumbing fixtwss m
be considered for WUG46 through 72 ofrable4.4-5 that have projected need$he quantity of
additional water conservation needed to reach the Region O goal, in gallonssper er day
ranges from 3 gpcd for Tulia in 2010 to 118 gpcd for SemimoRO60 (Tablet.4-5). A part of
the additional water needed to meet the goal can be reached through plumbing &rtlres
clothes washers retrofit (Table4-5). For example, all of the additional conservation needed for
numbers 46 tlmugh 55 (Tulia throgh Sundowip can be met through plumbing fixtures and
clothes washers retrofit, and a part of that needed for the remaining WUGSs of the list can be met
through plumbing fixtures retrofit (Tab#e4-5). However, the remaining conservatioeeded

will have tobe obtainedr other ways. For purposes of the regional water plan, lawn and
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HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

Table 4.4-3.
Municipal Water User Groups
Projected Per Capita Water Use with Low Flow Plumbing Fixtures
Llano Estacado Water Planning Region

Per Capita Water Use With Low Flow Plumbing Fixtures
Year of
2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060 | Projected
Water User Group* County ** gpcd | gpcd | gpcd | gpcd | gped | gpcd | gpcd Need
1 MEADOW TERRY 95 92 88 86 83 82 82
2 COUNTY-OTHER GAINES 101 97 94 91 89 88 88
3 LOCKNEY FLOYD 103 100 96 93 90 89 89 2030
4 WILSON LYNN 109 106 102 99 96 95 95 2010
5 COUNTY-OTHER LUBBOCK 110 106 104 101 99 98 98
6 KRESS SWISHER 110 107 104 102 99 98 98
7 COUNTY-OTHER DAWSON 113 110 107 105 102 101 101
8 COUNTY-OTHER CROSBY 115 110 107 104 101 100 100
9 COUNTY-OTHER HALE 115 110 107 104 101 100 100
10 RALLS CROSBY 115 111 108 106 103 102 102 2030
11 | COUNTY-OTHER GARZA 118 115 111 109 106 104 104
12 IDALOU LUBBOCK 119 116 113 109 106 105 105 2040
13 | COUNTY-OTHER LYNN 120 116 112 109 106 105 105
14 | COUNTY-OTHER PARMER 120 117 113 110 107 106 106
15 | COUNTY-OTHER SWISHER 121 118 114 111 108 107 107
16 | COUNTY-OTHER FLOYD 123 120 116 113 110 109 109
17 | COUNTY-OTHER HOCKLEY 124 119 116 113 110 109 109
18 | COUNTY-OTHER YOAKUM 125 121 118 115 112 111 111
19 | SMYER HOCKLEY 125 119 116 113 110 109 109 2050
20 | COUNTY-OTHER TERRY 128 123 120 117 114 113 113
21 | COUNTY-OTHER DEAFSMITH 129 122 118 116 115 114 114
22 | SHALLOWATER LUBBOCK 133 128 125 123 120 119 119 2010
23 | SLATON LUBBOCK 136 132 129 126 123 121 121
24 | O'DONNELL DAWSON 138 134 130 127 124 123 123
25 | COUNTY-OTHER BAILEY 143 138 135 132 129 128 128
26 | WOLFFORTH LUBBOCK 144 140 137 135 133 132 132 2050
27 | TAHOKA LYNN 145 142 139 136 133 132 132
28 | SILVERTON BRISCOE 146 143 140 137 134 132 132 2010
29 ROPESVILLE HOCKLEY 147 143 140 137 134 133 133 2020
30 BOVINA PARMER 147 144 141 138 135 134 134
31 | COUNTY-OTHER DICKENS 149 147 144 142 140 138 138
32 | COUNTY-OTHER CASTRO 150 146 143 140 137 136 136
33 POST GARZA 150 146 143 140 137 136 136 2030
34 | LEVELLAND HOCKLEY 154 149 146 143 140 139 139
35 HAPPY SWISHER 156 152 148 146 143 142 142
36 | COUNTY-OTHER BRISCOE 158 154 151 148 145 143 143
37 | COUNTY-OTHER COCHRAN 159 155 152 149 146 145 145

Continued on next page
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Table 4.4-3 Concluded

Per Capita Water Use With Low Flow Plumbing Fixtures

Year of
2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060 | Projected

Water User Group* County ** gpcd | gpcd | gpcd | gpcd | gpecd | gpcd | gpcd Need
38 | SEAGRAVES GAINES 159 154 151 148 145 144 144
39 NEW DEAL LUBBOCK 159 154 152 150 148 147 147 2020
40 FLOYDADA FLOYD 161 157 153 150 147 146 146
41 PLAINVIEW HALE 163 159 156 153 150 149 149
42 | HART CASTRO 166 162 159 156 153 152 152 2040
43 | CROSBYTON CROSBY 167 162 159 156 153 152 152 2040
44 | LORENZO CROSBY 169 165 162 160 157 156 156 2030
45 | HALE CENTER HALE 176 172 169 167 164 163 163
46 | TULIA SWISHER 178 175 171 168 165 164 164 2010
47 | AMHERST LAMB 184 180 177 174 171 170 170 2020
48 | OLTON LAMB 185 182 178 176 173 172 172
49 | ANTON HOCKLEY 186 182 179 176 173 172 172 2010
50 FRIONA PARMER 186 182 179 176 173 172 172 2030
51 | SUDAN LAMB 187 184 181 178 175 174 174
52 | COUNTY-OTHER MOTLEY 193 189 186 183 180 178 178
53 MULESHOE BAILEY 193 189 186 183 180 179 179
54 | ABERNATHY HALE 193 189 185 183 180 179 179 2010
55 | SUNDOWN HOCKLEY 193 188 185 182 179 178 178 2010
56 PETERSBURG HALE 195 190 187 184 181 180 180 2050
57 MORTON COCHRAN 198 194 191 188 185 184 184 2010
58 DIMMITT CASTRO 199 194 191 188 185 184 184 2020
59 | EARTH LAMB 200 196 192 189 186 185 185 2030
60 LITTLEFIELD LAMB 203 199 196 193 190 189 189
61 | LUBBOCK LUBBOCK 209 205 202 199 196 195 195 2010
62 | DENVER CITY YOAKUM 214 209 206 203 200 199 199 2020
63 HEREFORD DEAFSMITH 218 215 211 208 205 204 204
64 | LAMESA DAWSON 223 220 216 213 210 209 209
65 [ SPUR DICKENS 226 222 219 216 213 211 211 2040
66 | COUNTY-OTHER LAMB 230 226 222 219 216 215 215
67 | PLAINS YOAKUM 233 229 225 223 220 219 219 2010
68 | FARWELL PARMER 242 239 235 232 229 228 228 2050
69 | BROWNFIELD TERRY 244 239 236 233 230 229 229 2010
70 | RANSOM CANYON LUBBOCK 274 269 266 264 262 261 261
71 MATADOR MOTLEY 288 285 282 279 276 274 274
72 | SEMINOLE GAINES 305 300 297 294 291 290 290

LAH WSD Garza New entity to provide water to Lake Alan Henry area. 2010

* Listed in order of low to high per capita water use. If no date shown in right column, WUG has no projected need.

** Some water user groups are located in more than one county and more than one river basin. The county in which the major part of the
service area is located is listed in the table.
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HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

Table 4.4-4.
Municipal Water User Groups -- Llano Estacado Water Planning Region
Projected Per Capita Water Use with Goal to Reduce Per Capita Water Use by One
Percent Per Year *

Water Use With Goal to Reduce by 1% Per Year*
Year of
2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060 | Projected

Water User Group** County ** gpcd | gpcd | gpcd | gpcd | gped | gpcd | gpcd Need
1 MEADOW TERRY 95 95 95 95 95 95 95
2 COUNTY-OTHER GAINES 101 101 101 101 101 101 101
3 LOCKNEY FLOYD 103 103 103 103 103 103 103 2030
4 WILSON LYNN 109 109 109 109 109 109 109 2010
5 COUNTY-OTHER LUBBOCK 110 110 110 110 110 110 110
6 KRESS SWISHER 110 110 110 110 110 110 110
7 COUNTY-OTHER DAWSON 113 113 113 113 113 110 110
8 COUNTY-OTHER CROSBY 115 115 115 115 115 113 113
9 COUNTY-OTHER HALE 115 115 115 115 115 115 115
10 RALLS CROSBY 115 115 115 115 115 115 115 2030
11 | COUNTY-OTHER GARZA 118 118 118 118 118 115 115
12 IDALOU LUBBOCK 119 119 119 119 119 118 118 2040
13 | COUNTY-OTHER LYNN 120 120 120 120 120 119 119
14 | COUNTY-OTHER PARMER 120 120 120 120 120 120 120
15 | COUNTY-OTHER SWISHER 121 121 121 121 121 120 120
16 | COUNTY-OTHER FLOYD 123 123 123 123 123 121 121
17 | COUNTY-OTHER HOCKLEY 124 124 124 124 124 123 123
18 | COUNTY-OTHER YOAKUM 125 125 125 125 125 124 124
19 | SMYER HOCKLEY 125 125 125 125 125 125 125 2050
20 | COUNTY-OTHER TERRY 128 128 128 128 128 125 125
21 | COUNTY-OTHER DEAFSMITH 129 129 129 129 129 128 128
22 | SHALLOWATER LUBBOCK 133 133 133 133 133 129 129 2010
23 | SLATON LUBBOCK 136 136 136 136 136 136 136
24 | O'DONNELL DAWSON 138 138 138 138 138 138 138
25 | COUNTY-OTHER BAILEY 143 143 143 143 143 143 143
26 | WOLFFORTH LUBBOCK 144 144 144 144 144 144 144 2050
27 | TAHOKA LYNN 145 145 145 145 145 145 145
28 | SILVERTON BRISCOE 146 146 146 146 146 146 146 2010
29 ROPESVILLE HOCKLEY 147 147 147 147 147 147 147 2020
30 BOVINA PARMER 147 147 147 147 147 147 147
31 | COUNTY-OTHER DICKENS 149 149 149 149 149 149 149
32 | COUNTY-OTHER CASTRO 150 150 150 150 150 150 150
33 POST GARZA 150 150 150 150 150 150 150 2030
34 | LEVELLAND HOCKLEY 154 154 154 154 154 154 154
35 | HAPPY SWISHER 156 156 156 156 156 156 156
36 [ COUNTY-OTHER BRISCOE 158 158 158 158 158 158 158 2010
37 | COUNTY-OTHER COCHRAN 159 159 159 159 159 159 159

Continued on next page
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Table 4.4-4 Concluded

Water Use With Goal to Reduce by 1% Per Year*

Year of
2000 2010 2020 2030 2040 2050 2060 | Projected

Water User Group** County ** gpcd | gpcd | gpcd | gpcd | gpecd | gpcd | gpcd Need
38 | SEAGRAVES GAINES 159 159 159 159 159 159 159
39 NEW DEAL LUBBOCK 159 159 159 159 159 159 159 2020
40 FLOYDADA FLOYD 161 161 161 161 161 161 161
41 | PLAINVIEW HALE 163 163 163 163 163 163 163
42 | HART CASTRO 166 166 166 166 166 166 166 2040
43 | CROSBYTON CROSBY 167 167 167 167 167 167 167 2040
44 | LORENZO CROSBY 169 169 169 169 169 169 169 2030
45 HALE CENTER HALE 176 172 172 172 172 172 172
46 | TULIA SWISHER 178 172 172 172 172 172 172
47 | AMHERST LAMB 184 172 172 172 172 172 172 2020
48 | OLTON LAMB 185 172 172 172 172 172 172
49 | ANTON HOCKLEY 186 172 172 172 172 172 172 2010
50 FRIONA PARMER 186 172 172 172 172 172 172 2030
51 | SUDAN LAMB 187 172 172 172 172 172 172
52 | COUNTY-OTHER MOTLEY 193 172 172 172 172 172 172
53 MULESHOE BAILEY 193 175 172 172 172 172 172
54 | ABERNATHY HALE 193 175 172 172 172 172 172 2010
55 | SUNDOWN HOCKLEY 193 175 172 172 172 172 172 2010
56 PETERSBURG HALE 195 176 172 172 172 172 172 2050
57 MORTON COCHRAN 198 179 172 172 172 172 172 2010
58 DIMMITT CASTRO 199 180 172 172 172 172 172
59 EARTH LAMB 200 181 172 172 172 172 172 2030
60 LITTLEFIELD LAMB 203 184 172 172 172 172 172
61 LUBBOCK LUBBOCK 209 188 172 172 172 172 172 2010
62 DENVER CITY YOAKUM 214 194 175 172 172 172 172 2020
63 HEREFORD DEAFSMITH 218 197 178 172 172 172 172
64 | LAMESA DAWSON 223 202 182 172 172 172 172
65 [ SPUR DICKENS 226 204 185 172 172 172 172 2040
66 | COUNTY-OTHER LAMB 230 208 188 172 172 172 172
67 PLAINS YOAKUM 233 211 191 172 172 172 172 2010
68 FARWELL PARMER 242 219 196 179 172 172 172 2050
69 BROWNFIELD TERRY 244 221 200 180 172 172 172 2010
70 RANSOM CANYON LUBBOCK 274 248 224 200 183 172 172
71 MATADOR MOTLEY 288 260 236 213 193 174 172
72 | SEMINOLE GAINES 305 278 249 226 204 185 172

LAH WSD Garza New entity to provide water to Lake Alan Henry area. 2010

* Goal is to reduce per capita water use for WUGs with gpcd greater than regional average of 172 gpcd to year 2000 regional average of
172 gpcd. For WUGS with per capita water use less than 172 gpcd, no reduction is projected.

* Listed in order of low to high per capita water use. If no date shown in right column, WUG has no projected need.

** Some water user groups are located in more than one county and more than one river basin. The county in which the major part of the
service area is located is listed in the table.
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Llano Estacado Water Planning Region

Table 4.4-5.
Additional Municipal Water Conservation Needed to Meet Goals of Reducing Per Capita
Water Use to Year 2000 Regional Average of 172 gpcd

Plumbing Additional Consgrvation Needed to Meet
Vear Fixturgs Region O Goals
Water User 2000 Potential 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Group County gpcd (gped) gpcd | gped | gped | gped | gpcd gpcd
1 MEADOW TERRY 95 18 0 0 0 0 0 0
2 COUNTY-OTHER GAINES 101 18 0 0 0 0 0 0
3 LOCKNEY FLOYD 103 18 0 0 0 0 0 0
4 | WILSON LYNN 109 18 0 0 0 0 0 0
5 | COUNTY-OTHER LUBBOCK 110 18 0 0 0 0 0 0
6 | KRESS SWISHER 110 18 0 0 0 0 0 0
7 COUNTY-OTHER DAWSON 113 18 0 0 0 0 0 0
8 COUNTY-OTHER CROSBY 115 18 0 0 0 0 0 0
9 COUNTY-OTHER HALE 115 18 0 0 0 0 0 0
10 | RALLS CROSBY 115 18 0 0 0 0 0 0
11 | COUNTY-OTHER GARZA 118 18 0 0 0 0 0 0
12 | IDALOU LUBBOCK 119 18 0 0 0 0 0 0
13 [ COUNTY-OTHER LYNN 120 18 0 0 0 0 0 0
14 | COUNTY-OTHER PARMER 120 18 0 0 0 0 0 0
15 [ COUNTY-OTHER SWISHER 121 18 0 0 0 0 0 0
16 | COUNTY-OTHER FLOYD 123 18 0 0 0 0 0 0
17 | COUNTY-OTHER HOCKLEY 124 18 0 0 0 0 0 0
18 | COUNTY-OTHER YOAKUM 125 18 0 0 0 0 0 0
19 | SMYER HOCKLEY 125 18 0 0 0 0 0 0
20 | COUNTY-OTHER TERRY 128 18 0 0 0 0 0 0
21 | COUNTY-OTHER DEAFSMITH 129 18 0 0 0 0 0 0
22 | SHALLOWATER LUBBOCK 133 18 0 0 0 0 0 0
23 | SLATON LUBBOCK 136 18 0 0 0 0 0 0
24 | O'DONNELL DAWSON 138 18 0 0 0 0 0 0
25 | COUNTY-OTHER BAILEY 143 18 0 0 0 0 0 0
26 | WOLFFORTH LUBBOCK 144 18 0 0 0 0 0 0
27 | TAHOKA LYNN 145 18 0 0 0 0 0 0
28 | SILVERTON BRISCOE 146 18 0 0 0 0 0 0
29 | ROPESVILLE HOCKLEY 147 18 0 0 0 0 0 0
30 | BOVINA PARMER 147 18 0 0 0 0 0 0
31 | COUNTY-OTHER DICKENS 149 18 0 0 0 0 0 0
32 | COUNTY-OTHER CASTRO 150 18 0 0 0 0 0 0
33 | POST GARZA 150 18 0 0 0 0 0 0
34 | LEVELLAND HOCKLEY 154 18 0 0 0 0 0 0
35 | HAPPY SWISHER 156 18 0 0 0 0 0 0
36 | COUNTY-OTHER BRISCOE 158 18 0 0 0 0 0 0
37 | COUNTY-OTHER COCHRAN 159 18 0 0 0 0 0 0
Continued on next page
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Table 4.4-5 Concluded

Septembef010

Plumbing " .
Fixtures Additional Consz_ervatlon Needed to Meet
vear Potential Region O Goals

Water User 2000 (gpea) 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Group County gpcd gpcd gpcd gpcd | gped | gpcd | gpcd

38 | SEAGRAVES GAINES 159 18 0 0 0 0 0 0
39 NEW DEAL LUBBOCK 159 18 0 0 0 0 0 0
40 FLOYDADA FLOYD 161 18 0 0 0 0 0 0
41 PLAINVIEW HALE 163 18 0 0 0 0 0 0
42 | HART CASTRO 166 18 0 0 0 0 0 0
43 | CROSBYTON CROSBY 167 18 0 0 0 0 0 0
44 | LORENZO CROSBY 169 18 0 0 0 0 0 0
45 HALE CENTER HALE 176 18 0 0 0 0 0 0
46 | TULIA SWISHER 178 18 3 0 0 0 0 0
47 | AMHERST LAMB 184 18 8 5 2 0 0 0
48 | OLTON LAMB 185 18 10 6 4 1 0 0
49 | ANTON HOCKLEY 186 18 10 7 4 1 0 0
50 FRIONA PARMER 186 18 10 7 4 1 0 0
51 | SUDAN LAMB 187 18 12 9 6 3 2 2
52 | COUNTY-OTHER MOTLEY 193 18 14 14 11 8 6 6
53 MULESHOE BAILEY 193 18 14 14 11 8 7 7
54 | ABERNATHY HALE 193 18 14 13 11 8 7 7
55 | SUNDOWN HOCKLEY 193 18 13 13 10 7 6 6
56 PETERSBURG HALE 195 18 14 15 12 9 8 8
57 MORTON COCHRAN 198 18 15 19 16 13 12 12
58 DIMMITT CASTRO 199 18 14 19 16 13 12 12
59 EARTH LAMB 200 18 15 20 17 14 13 13
60 LITTLEFIELD LAMB 203 18 15 24 21 18 17 17
61 | LUBBOCK LUBBOCK 209 18 15 30 27 24 23 23
62 DENVER CITY YOAKUM 214 18 15 31 21 28 27 27
63 HEREFORD DEAFSMITH 218 18 18 33 36 33 32 32
64 | LAMESA DAWSON 223 18 18 34 41 38 37 37
65 | SPUR DICKENS 226 18 18 34 44 41 39 39
66 | COUNTY-OTHER LAMB 230 18 18 34 47 44 43 43
67 PLAINS YOAKUM 233 18 18 34 51 48 47 47
68 FARWELL PARMER 242 18 20 37 53 57 56 56
69 BROWNFIELD TERRY 244 18 18 36 53 58 57 57
70 RANSOM CANYON LUBBOCK 274 18 21 42 61 79 89 89
71 MATADOR MOTLEY 288 18 25 48 66 83 100 102
72 | SEMINOLE GAINES 305 18 24 48 68 87 105 118

Llano EstacadoRegional Water PAn 4117 I_Dv{
‘S



HDR-00080268-10

Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

Llano Estacado Water Planning Region

Table 4.4-6.
Additional Municipal Water Conservation Potentials of Plumbing Fixture Retrofit

Plumbing Additional Conser_vation Poten_tials of Plumbing
Vear Fixturt_es Fixture Retrofit
Water User 2000 "°‘e”§; a 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Group County gpcd (gped) gpcd | gpecd | gped | gpcd | gpcd gpcd
1 | MEADOW TERRY 95 18 0 0 0 0 0 0
2 | COUNTY-OTHER GAINES 101 18 0 0 0 0 0 0
3 | LOCKNEY FLOYD 103 18 0 0 0 0 0 0
4 | WILSON LYNN 109 18 0 0 0 0 0 0
5 COUNTY-OTHER LUBBOCK 110 18 0 0 0 0 0 0
6 KRESS SWISHER 110 18 0 0 0 0 0 0
7 COUNTY-OTHER DAWSON 113 18 0 0 0 0 0 0
8 COUNTY-OTHER CROSBY 115 18 0 0 0 0 0 0
9 COUNTY-OTHER HALE 115 18 0 0 0 0 0 0
10 | RALLS CROSBY 115 18 0 0 0 0 0 0
11 | COUNTY-OTHER GARZA 118 18 0 0 0 0 0 0
12 | IDALOU LUBBOCK 119 18 0 0 0 0 0 0
13 [ COUNTY-OTHER LYNN 120 18 0 0 0 0 0 0
14 | COUNTY-OTHER PARMER 120 18 0 0 0 0 0 0
15 [ COUNTY-OTHER SWISHER 121 18 0 0 0 0 0 0
16 | COUNTY-OTHER FLOYD 123 18 0 0 0 0 0 0
17 | COUNTY-OTHER HOCKLEY 124 18 0 0 0 0 0 0
18 [ COUNTY-OTHER YOAKUM 125 18 0 0 0 0 0 0
19 [ SMYER HOCKLEY 125 18 0 0 0 0 0 0
20 | COUNTY-OTHER TERRY 128 18 0 0 0 0 0 0
21 | COUNTY-OTHER DEAFSMITH 129 18 0 0 0 0 0 0
22 | SHALLOWATER LUBBOCK 133 18 0 0 0 0 0 0
23 | SLATON LUBBOCK 136 18 0 0 0 0 0 0
24 | O'DONNELL DAWSON 138 18 0 0 0 0 0 0
25 | COUNTY-OTHER BAILEY 143 18 0 0 0 0 0 0
26 | WOLFFORTH LUBBOCK 144 18 0 0 0 0 0 0
27 | TAHOKA LYNN 145 18 0 0 0 0 0 0
28 | SILVERTON BRISCOE 146 18 0 0 0 0 0 0
29 | ROPESVILLE HOCKLEY 147 18 0 0 0 0 0 0
30 | BOVINA PARMER 147 18 0 0 0 0 0 0
31 | COUNTY-OTHER DICKENS 149 18 0 0 0 0 0 0
32 | COUNTY-OTHER CASTRO 150 18 0 0 0 0 0 0
33 | POST GARZA 150 18 0 0 0 0 0 0
34 | LEVELLAND HOCKLEY 154 18 0 0 0 0 0 0
35 | HAPPY SWISHER 156 18 0 0 0 0 0 0
36 | COUNTY-OTHER BRISCOE 158 18 0 0 0 0 0 0
37 | COUNTY-OTHER COCHRAN 159 18 0 0 0 0 0 0
Continued on next page
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Table 4.4-6 Concluded

Plumbing . . . .

Fixtures Additional Conservation Potentlals of Plumbing
Potential Fixture Retrofit
Year

Water User 2000 (gped) 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Group County gpcd gpcd gpcd gpcd | gped | gped | gpcd
38 | SEAGRAVES GAINES 159 18 0 0 0 0 0 0
39 | NEW DEAL LUBBOCK 159 18 0 0 0 0 0 0
40 | FLOYDADA FLOYD 161 18 0 0 0 0 0 0
41 | PLAINVIEW HALE 163 18 0 0 0 0 0 0
42 | HART CASTRO 166 18 0 0 0 0 0 0
43 [ CROSBYTON CROSBY 167 18 0 0 0 0 0 0
44 | LORENZO CROSBY 169 18 0 0 0 0 0 0
45 HALE CENTER HALE 176 18 0 0 0 0 0 0
46 | TULIA SWISHER 178 18 3 0 0 0 0 0
47 | AMHERST LAMB 184 18 8 5 2 0 0 0
48 | OLTON LAMB 185 18 10 6 4 1 0 0
49 | ANTON HOCKLEY 186 18 10 7 4 1 0 0
50 FRIONA PARMER 186 18 10 7 4 1 0 0
51 | SUDAN LAMB 187 18 12 9 3 3 3 2
52 | COUNTY-OTHER MOTLEY 193 18 14 11 8 5 3 3
53 MULESHOE BAILEY 193 18 14 11 8 5 4 4
54 | ABERNATHY HALE 193 18 14 10 8 5 4 4
55 [ SUNDOWN HOCKLEY 193 18 13 10 7 4 3 3
56 PETERSBURG HALE 195 18 13 10 7 4 3 3
57 MORTON COCHRAN 198 18 14 11 8 5 4 4
58 DIMMITT CASTRO 199 18 13 10 7 4 3 3
59 EARTH LAMB 200 18 14 10 7 4 3 3
60 LITTLEFIELD LAMB 203 18 14 11 8 5 4 4
61 LUBBOCK LUBBOCK 209 18 14 11 8 5 4 4
62 DENVER CITY YOAKUM 214 18 13 10 7 4 3 3
63 HEREFORD DEAFSMITH 218 18 15 11 8 5 4 4
64 | LAMESA DAWSON 223 18 15 11 8 4 4 4
65 [ SPUR DICKENS 226 18 14 11 8 5 3 3
66 | COUNTY-OTHER LAMB 230 18 14 10 7 4 3 3
67 PLAINS YOAKUM 233 18 14 10 8 5 4 4
68 FARWELL PARMER 242 18 15 11 8 5 4 4
69 BROWNFIELD TERRY 244 18 13 10 7 4 3 3
70 RANSOM CANYON LUBBOCK 274 18 13 10 8 6 5 5
71 MATADOR MOTLEY 288 18 15 12 9 6 4 4
72 | SEMINOLE GAINES 305 18 13 10 7 4 3 3

landscape irrigation conservation is inaddto accomplish the remainder of the conservation

needed to meet the goals.
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The water conservation water management strategy for municipal WUGs numbered 46
through 72 ofTfable4.4-5 is based upon plumbing fixtures and clothes washers retrofit, and lawn
ard landscape irrigation water conservation (BMPs numbered 5, 6, and 9 listed above), and costs
of water conservation measures, as reportedQuoantifying the Effectiveness of Various Water
Conservation Techniques in Tex@a3WDB, GDS Associates, Austin,ekas, July 2003The

underlying methods and assumptions are as follows:

Indoor plumbing fixtures and clothes washer water conservation potentials gped.8
(Note: a part of the plumbing fixtures potentrgsincluded in the per capita water
use projeabns (municipal water demand projectionshown in Table4.4-3; the
computations presented below apply only to the additional potential not included in
the water demand projectiofis.

Outdoor (lawn and landscape) water conservation poterara@lsused to aomplish
additional conservation needed to meet the regional goads;

Cost of municipal water conservation is as follows:
Plumbing fixture and clothes washer retrofit

RUral areas.........cceeeeeiiiiieeeeisceeecceeee e $737.72peracft
Suburban areas............ccuviiiiiiiiiee $712.73peracft
Urban areas............ccccooiiiviiiieeeeiciiiieeeeeee e $683.80peracft

Lawn watering and landscape water conservatian.....$526.00peracft
The calculated water demand reduction (municipal water conservation) from plumbing

and clothes washer retrofit and lawn and laa@scirrigation for Tulia is 18cft/yrin 2010,and
zerothereafter, since by 2010 the goal of reducing per capita water use to the region average of
172gpcd is projected to have been reacfieable4.4-7). For Seminole, the projected reduction
in demand through the water conservatwater management strategy 178acft/yr in 2010,
384 acft/yr in 2020, 58&cft/yr in 2030, ad 1,035acft/yr in 2060 Table4.4-7). Values for each
of the WUGs can be viewed Trable4.4-6, and will not be repeated here

The municipal water conservation water managenstrategyis estimated to meet
5,809acft/yr of municipal weer needs in Region O in 2010, 10,%83t/yr in 2020,
10,729acft/yr in 2030, and 10,42&cft/yr in 2060 (Table4.4-7). The values for each WUG
having a projected need will be used as a water managetrsagy to meet a part of the

"GDS Associates, fAQuantifying the Effectiveness of Var.i
Vi, Region L, 0 TWDB, A uweteiadjustedTrenxSepiembed 2008yo S@pleiser. 2008.0 st s
The cost index for this adjustment is 8557/6508, or 1.315.
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Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

Table 4.4-7.

Water Conservation Potentials of
Plumbing Retrofit, Clothes Washer Retrofit, and Lawn Watering

Llano Estacado Water Planning Region

Water Conservation Potentials from

Plumbing Fixtures Retrofit and Lawn Watering

Septembef010

2010 2020 2030 2040 2050 2060
Water User Group County (acftlyr) | (acftlyr) | (acftlyr) | (acftlyr) | (acftlyr) | (acftlyr)
1 Meadow Terry 0 0 0 0 0 0
2 County-Other Gaines 0 0 0 0 0 0
3 Lockney Floyd 0 0 0 0 0 0
4 | Wilson Lynn 0 0 0 0 0 0
5 County-Other Lubbock 0 0 0 0 0 0
6 Kress Swisher 0 0 0 0 0 0
7 | County-Other Dawson 0 0 0 0 0 0
8 | County-Other Crosby 0 0 0 0 0 0
9 | County-Other Hale 0 0 0 0 0 0
10 | Ralls Crosby 0 0 0 0 0 0
11 | County-Other Garza 0 0 0 0 0 0
12 | Idalou Lubbock 0 0 0 0 0 0
13 | County-Other Lynn 0 0 0 0 0 0
14 | County-Other Parmer 0 0 0 0 0 0
15 | County-Other Swisher 0 0 0 0 0 0
16 | County-Other Floyd 0 0 0 0 0 0
17 | County-Other Hockley 0 0 0 0 0 0
18 | County-Other Yoakum 0 0 0 0 0 0
19 | Smyer Hockley 0 0 0 0 0 0
20 | County-Other Terry 0 0 0 0 0 0
21 | County-Other Deaf Smith 0 0 0 0 0 0
22 | Shallowater Libbpck 0 0 0 0 0 0
23 | Slaton Lubbock 0 0 0 0 0 0
24 |O6Donnel |l Dawson 0 0 0 0 0 0
25 | County-Other Bailey 0 0 0 0 0 0
26 | Wolfforth Lubbock 0 0 0 0 0 0
27 | Tahoka Lynn 0 0 0 0 0 0
28 | Silverton Briscoe 0 0 0 0 0 0
29 | Ropesvile Hockley 0 0 0 0 0 0
30 | Bovina Parmer 0 0 0 0 0 0
31 | County-Other Dickens 0 0 0 0 0 0
32 | County-Other Castro 0 0 0 0 0 0
Continued on next page
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Table 4.4-7 Concluded

Water Conservation Potentials from
Plumbing Fixtures Retrofit and Lawn Watering
2010 2020 2030 2040 2050 2060
Water User Group County (acftlyr) (acftlyr) (acftlyr) (acftlyr) (acftlyr) (acftlyr)
33 | Post Garza 0 0 0 0 0 0
34 | Levelland Hockley 0 0 0 0 0 0
35 | Happy Swisher 0 0 0 0 0 0
36 | County-Other Briscoe 0 0 0 0 0 0
37 | County-Other Cochran 0 0 0 0 0 0
38 | Seagraves Gaines 0 0 0 0 0 0
39 | New Deal Lubbock 0 0 0 0 0 0
40 | Floydada Floyd 0 0 0 0 0 0
41 | Plainview Hale 0 0 0 0 0 0
42 | Hart Castro 0 0 0 0 0 0
43 | Croshyton Croshy 0 0 0 0 0 0
44 | Lorenzo Crosby 0 0 0 0 0 0
45 | Hale Center Hale 0 0 0 0 0 0
46 | Tulia Swisher 18 0 0 0 0 0
47 | Amherst Lamb 7 5 2 0 0 0
48 | Olton Lamb 27 17 12 3 0 0
49 | Anton Hockley 14 11 6 2 0 0
50 | Friona Parmer 46 34 20 5 0 0
51 | Sudan Lamb 15 12 8 4 3 3
52 | County-Other Motley 0 0 0 0 0 0
53 | Muleshoe Bailey 79 81 67 51 44 44
54 | Abernathy Hale 50 48 43 32 28 27
55 | Sundown Hockley 24 25 19 14 11 11
56 | Petersburg Hale 21 24 20 16 14 14
57 | Morton Cochran 41 56 48 38 34 32
58 | Dimmitt Castro 75 110 97 81 75 74
59 [ Earth Lamb 20 28 25 21 20 17
60 | Littlefield Lamb 118 196 181 161 151 149
61 | Lubbock Lubbock 4,132 7,662 7,112 6,441 6,256 6,405
62 | Denver City Yoakum 77 169 179 171 160 155
63 | Hereford Deaf Smith 302 572 649 610 596 598
64 | Lamesa Dawson 212 400 501 471 448 431
65 | Spur Dickens 21 42 54 50 48 48
66 | County-Other Lamb 0 0 0 0 0 0
67 | Plains Yoakum 33 68 106 107 102 98
68 | Farwell Parmer 33 64 94 101 97 91
69 | Brownfield Terry 211 448 687 802 793 788
70 | Ransom Canyon Lubbock 35 90 162 248 325 342
71 | Matador Motley 20 37 49 57 63 62
72 | Seminole Gaines 178 384 588 778 938 1,035
Total 5,809 10,583 10,729 10,264 10,206 10,424
Llano EstacadoRegional Water PAn -
4122 hR

Septembef010



HDR-00080268-10

Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

Table 4.4-8.

Costs of Plumbing Fixture and Clothes Washer Retrofit and
Lawn Watering Water Conservation
Llano Estacado Water Planning Region

Estimated Costs of Water Conservation from
Plumbing Fixtures Retrofit and Lawn Watering
2010 2020 2030 2040 2050 2060
Water User Group County (dollars) (dollars) (dollars) (dollars) (dollars) (dollars)
1 Meadow Terry 0 0 0 0 0 0
2 County-Other Gaines 0 0 0 0 0 0
3 Lockney Floyd 0 0 0 0 0 0
4 Wilson Lynn 0 0 0 0 0 0
5 County-Other Lubbock 0 0 0 0 0 0
6 Kress Swisher 0 0 0 0 0 0
7 County-Other Dawson 0 0 0 0 0 0
8 County-Other Croshy 0 0 0 0 0 0
9 County-Other Hale 0 0 0 0 0 0
10 | Ralls Crosby 0 0 0 0 0 0
11 | County-Other Garza 0 0 0 0 0 0
12 | Idalou Lubbock 0 0 0 0 0 0
13 | County-Other Lynn 0 0 0 0 0 0
14 | County-Other Parmer 0 0 0 0 0 0
15 | County-Other Swisher 0 0 0 0 0 0
16 | County-Other Floyd 0 0 0 0 0 0
17 | County-Other Hockley 0 0 0 0 0 0
18 | County-Other Yoakum 0 0 0 0 0 0
19 | Smyer Hockley 0 0 0 0 0 0
20 | County-Other Terry 0 0 0 0 0 0
21 | County-Other Deaf Smith 0 0 0 0 0 0
22 | Shallowater Lubbock 0 0 0 0 0 0
23 | Slaton Lubbock 0 0 0 0 0 0
24 | O6Donnel | Dawson 0 0 0 0 0 0
25 | County-Other Bailey 0 0 0 0 0 0
26 | Wolfforth Lubbock 0 0 0 0 0 0
27 | Tahoka Lynn 0 0 0 0 0 0
28 | Silverton Briscoe 0 0 0 0 0 0
29 Ropesville Hockley 0 0 0 0 0 0
30 | Bovina Parmer 0 0 0 0 0 0
31 | County-Other Dickens 0 0 0 0 0 0
32 | County-Other Castro 0 0 0 0 0 0
33 Post Garza 0 0 0 0 0 0
34 | Levelland Hockley 0 0 0 0 0 0
35 Happy Swisher 0 0 0 0 0 0

Continued on next page
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Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

Table 4.4-8 Concluded

Estimated Costs of Water Conservation from
Plumbing Fixtures Retrofit and Lawn Watering
2010 2020 2030 2040 2050 2060
Water User Group County (dollars) (dollars) (dollars) (dollars) (dollars) (dollars)

36 | County-Other Briscoe 0 0 0 0 0 0
37 | County-Other Cochran 0 0 0 0 0 0
38 | Seagraves Gaines 0 0 0 0 0 0
39 | New Deal Lubbock 0 0 0 0 0 0
40 | Floydada Floyd 0 0 0 0 0 0
41 | Plainview Hale 0 0 0 0 0 0
42 | Hart Castro 0 0 0 0 0 0
43 | Croshbyton Croshy 0 0 0 0 0 0
44 | Lorenzo Croshy 0 0 0 0 0 0
45 | Hale Center Hale 0 0 0 0 0 0
46 | Tulia Swisher 13,283 0 0 0 0 0
47 | Amherst Lamb 5,513 3,665 1,542 0 0 0
48 | Olton Lamb 19,940 12,727 8,925 2,313 0 0
49 | Anton Hockley 10,668 7,792 4,561 1,141 0 0
50 | Friona Parmer 33,831 25,156 14,735 3,709 0 0
51 | Sudan Lamb 10,868 8,672 5,206 3,151 2,389 2,063
52 | County-Other Motley 0 0 0 0 0 0
53 | Muleshoe Bailey 57,930 56,372 45,327 33,260 28,708 28,180
54 | Abernathy Hale 35,831 32,462 28,378 20,469 17,686 17,334
55 | Sundown Hockley 18,000 16,942 13,065 8,786 7,071 6,722
56 | Petersburg Hale 15,127 16,276 13,253 9,746 8,403 8,241
57 | Morton Cochran 29,859 36,110 30,383 23,334 20,272 19,286
58 | Dimmitt Castro 54,358 69,934 59,860 48,128 43,422 42,660
59 | Earth Lamb 14,310 17,609 15,273 12,481 11,301 11,150
60 | Littlefield Lamb 85,113 122,254 109,568 93,870 8,6831 85,702
61 | Lubbock Lubbock 2,710,211 4,473,330 4,073,369 3,599,732 3,462,415 3,544,986
62 | Denver City Yoakum 54,309 100,614 102,694 95011 88,085 85,093
63 | Hereford Deaf Smith 212,336 341,834 372,020 340,279 329,440 330,411
64 | Lamesa Dawson 147,965 238,281 284,147 260,930 245,779 236,474
65 | Spur Dickens 14,901 24,732 30,270 27,573 25,775 25,775
66 | County-Other Lamb 0 0 0 0 0 0
67 | Plains Yoakum 22,840 40,237 59,512 58,404 55,219 53,358
68 | Farwell Parmer 22,349 37,626 52,264 55,249 52,239 49,354
69 | Brownfield Terry 142,485 261,914 380,644 433,686 425,849 423,482
70 | Ransom Canyon Lubbock 22,221 51,167 89,255 133,876 174,412 183,611
71 | Matador Motley 13,187 21,388 27,143 30,618 33,864 33,087
72 | Seminole Gaines 114,121 166,714 321,760 417,028 499,012 550,022

Total 3,881,554 | 6,183,808 | 6,143,154 | 5,712,775 | 5,618,172 | 5,736,991
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WU Ggprojected water needs (shortages) in the Regional Water Plan, with the associated cost
for the water conservation water managensénategy as shown in Table4-8.

Estimatedannual cost of the water conservatiomater managenm¢ strategy for the
Regionis $3,881,554 in 2010, and increases to $5,736i89060 (Tablet.4-8). Given that
water conservation in 2010 is 5,809 acfbsicper acftn year 2010 is approximatelyo@3
($3,881,554/5,809= $668and for conservation of 10,424 adfi 2060 is approxnately %50
($5,736,991/10,424=$550).

4.4.1.2 Irrigation Water Conservation

Background: Of the approximately’.3million acres of cropland in production in the
Llano Estacado Water Planning Region, approximatelgedfent are farmed without irrigation
and 40percent are irrigated. For the most part, the irrigated acreages are those that have saturated
sections of the Ogallala Formation underlying them that are thick enough to provide an adequate
guantity of water to justify drilling, equipping, and puimg irrigation wells. Such wells supply
water that is used to supplement precipitation for crop production.

Dryland and irrigation farmers in the area attempt to maximize the use of the
precipitation they receive on their farms. Precipitation will supgetected crops (dryland
cotton, dryland grain sorghum, and dryland wheat) resulting in yields adequate to return a profit
in about six of teryears. With increased precipitation or supplemental irrigation, yields of these
crops can be increased by [3rent to more than 30@ercent and other crops can be produced,
i.e., cotton requires about 5 inches of water to grow the plant, then for each additional inch of
water the cotton plants will produce from 30 to 50 pounds of lint per acre depending on soil
fertility and the timing of the receipt of additional water. Grain sorghum and wheat also require a
similar amount of water to grow the plant, and the yields produced have a direct relationship to
the total amount of water available during the growing seagba.water supply can be a
combination of stored soil moisture and precipitation or irrigation water received during the
growing season.

Projected Irrigation Water Demand, Irrigation Water Supply, and Irrigation Water
Needs (Shortages)The projected irrigtion water demands from Sectidnprojected supplies
of water available for irrigation use from Secti®nand projected irrigation water needs

(shortages) from Sectighfor the counties of the Llano Estacdgiegion are summarized in
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and Irrigation Water Needs (Shortages)

Table 4.4-9.
Projected Irrigation Water Demands, Irrigation Water Supplies,

Usein Projections in Acre-Feet
County (223?) 2010 2020 2030 2040 2050 2060
Bailey
Demand 182,865 178,478 174,197 170,018 165,939 161,958 158,071
Supply 96,917 88,476 85,371 81,710 78,311 74,851
Shortages 81,561 85,721 84,647 84,229 83,647 83,220
Briscoe
Demand 26,329 25,373 24,453 23,566 22,710 21,886 21,091
Supply 26,702 19,769 11,537 9,133 7,065 6,568
Shortages 0 4,684 12,029 13,577 14,821 14,523
Castro
Demand 503,792 484,475 465,902 448,039 430,861 414,342 398,457
Supply 337,780 274,112 184,190 79,568 62,338 52,291
Shortages 146,695 | 191,790 | 263,849 | 351,293 | 352,004 | 346,166
Cochran
Demand 119,985 115,352 110,903 106,623 102,506 98,549 94,744
Supply 75,443 72,307 69,617 67,001 21,904 22,100
Shortages 39,909 38,596 37,006 35,505 76,645 72,644
Crosby
Demand 112,135 107,617 103,281 99,120 95,126 91,295 87,618
Supply 90,587 86,708 82,793 79,256 76,801 73,516
Shortages 17,030 16,573 16,327 15,870 14,494 14,102
Dawson
Demand 146,039 137,803 130,036 122,705 115,786 109,260 103,102
Supply 42,175 35,379 32,781 29,808 30,031 30,034
Shortages 95,628 94,657 89,924 85,978 79,229 73,068
Deaf Smith
Demand 372,827 361,015 349,580 338,504 327,780 317,396 307,341
Supply 189,534 153,759 113,503 73,026 70,086 64,536
Shortages 171,481 195,821 225,001 254,754 247,310 242,805
Dickens
Demand 9,486 9,203 8,928 8,663 8,405 8,153 7,908
Supply 5,882 5,743 5,610 5,484 5,361 5,245
Shortages 3,321 3,185 3,053 2,921 2,792 2,663
Continued on next page
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Table 4.4-9 Continued

Water Use Projections
in
2000 2010 2020 2030 2040 2050 2060
County (acft) (acft) (acft) (acft) (acft) (acft) (acft)
Floyd
Demand 237,020 | 227,579 218,516 209,812 201,454 193,431 185,727
Supply 136,848 112,125 100,845 92,488 88,283 85,654
Shortages 90,731 106,391 108,967 108,966 105,148 100,073
Gaines
Demand 414,772 393,170 372,693 353,283 334,884 317,442 300,908
Supply 325,885 267,246 233,832 207,271 183,157 160,927
Shortages 67,285 105,447 119,451 127,613 134,285 139,981
Garza
Demand 12,165 11,451 10,783 10,148 9,556 8,997 8,471
Supply 6,739 6,482 6,153 5,835 5,542 5,259
Shortages 4,712 4,301 3,995 3,721 3,455 3,212
Hale
Demand 367,700 | 355,516 343,737 332,349 321,337 310,690 300,396
Supply 333,299 288,425 178,220 100,913 75,102 67,901
Shortages 22,217 55,312 154,129 220,424 235,588 232,495
Hockley
Demand 174,996 168,151 161,578 155,261 149,188 143,354 137,749
Supply 104,469 85,903 72,402 61,357 59,517 56,105
Shortages 63,682 75,675 82,859 87,831 83,837 81,644
Lamb
Demand 377,893 | 363,313 349,294 335,816 322,858 310,401 298,425
Supply 248,481 190,849 134,163 84,304 62,026 47,780
Shortages 114,832 158,445 201,653 238,554 248,375 250,645
Lubbock
Demand 242,978 229,267 216,397 204,248 192,782 181,961 171,747
Supply 168,222 125,744 104,673 83,079 79,668 74,901
Shortages 61,046 90,653 99,575 109,703 102,293 96,846
Lynn
Demand 120,372 113,895 107,766 101,972 96,482 91,295 86,387
Supply 131,397 124,200 123,450 123,022 122,744 122,735
Shortages* | SURPLUS -17,502 -16,434 -21,475 -26,540 -31,449 -36,348
Shortage | Colo Basin 550 508 464 409 406 401

* Negative values in shortage row means surpluses for irrigation.
Concluded on next page
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Table 4.4-9 Concluded

Water Projections
Usein
2000 2010 2020 2030 2040 2050 2060
County (acft) (acft) (acft) (acft) (acft) (acft) (acft)
Motley
Demand 9,168 8,894 8,628 8,372 8,121 7,877 7,641
Supply 7,562 7,362 7,164 6,967 6,785 6,616
Shortages 1,332 1,266 1,208 1,154 1,092 1,025
Parmer
Demand 415,449 411,037 406,673 402,356 398,084 393,858 389,676
Supply 249,655 75,443 40,733 41,044 43,393 42,976
Shortages 161,382 331,230 361,623 357,040 351,465 346,700
Swisher
Demand 171,706 170,725 163,566 168,780 167,816 166,857 165,903
Supply 148,079 103,143 72,905 62,431 59,255 58,370
Shortages 22,646 60,423 95,875 105,385 107,602 107,533
Terry
Demand 203,141 192,725 182,844 173,471 164,577 156,139 148,133
Supply 117,837 90,867 72,404 58,337 58,390 58,378
Shortages 74,888 91,977 101,067 106,240 97,749 89,755
Yoakum
Demand 127,059 120,979 115,187 109,674 104,426 99,427 94,668
Supply 97,200 92,443 87,806 83,873 79,851 76,166
Shortages 23,779 22,744 21,868 20,553 19,576 18,502
Region Total
Demand | 4,347,877 4,186,018 | 4,024,942 | 3,882,780 | 3,740,678 3,604,568 3,474,163
Supply 2,940,692 | 2,306,484 | 1,820,153 | 1,435,907 1,274,610 1,192,907
Shortages * 1,264,707 | 1,735,400 | 2,084,569 | 2,331,720 2,361,813 | 2,318,005
® *Sum of shortges for counties, excluding Lynn Counity,Brazos Basinvhich has a projected
surplus.

Table4.49. The TWDB irrigation waterdemand projections for the Llano Estacado Water
Planning Regioshow a decline from the estimated level of use in year 200(B47,87 7acft/yr

to 4,024,94acft/yr in 2020, and 3,474,1@&ft/yr in 2060 Table4.4-9). Projected irrigation
water supplies availablgecline from 2,94®92 acft/yr in year 2010 to 1,8206B acft/yr in 2030,
and 1,192,90%cft/yr in 2060 (Tabl&.4-9), resulting in a projected irrigation water shortage of
1,264,707acft/yr in 2010, and 318,00 5acft/yr in 2060 (Tabl&.4-9 and Figuret.4-1). For each
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of the counties of thedgjion excepBriscoe and Lynnirrigation water shortages are projected to
begin immediately and continue to 2080 the case of Briscoe County, shortages are projected
to begin by 2020 and continue until 2060. Howewgmn County has a projected irrigation
water supply that is greater than projected irrigation water demance iqudntity of about
17,502acft/yr in 20D, and increases to about 88 acft/yr in 2060 Table4.4-9).
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Figure 4.4-1. Projected Irrigation Water Demand and Supply 8 Region O

TWDB Rules for regional water planning requiRegional Water Planning Groups
consider water conservation and drought management measures for each water user group with a
need (projected water shortage). In addition, the Rules direct that water conservation BMPs, as
identified by the Water Conservation Implementation Task Fobee,considered in the
development of the water conservation water management strategy. Since 20 of the 21 counties
of the Region are projected to have irrigation needs (shortages), R&/R& is required to
consider irrigation water conservation as a wat@anagement strategy for the regional water

plan.
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Irrigation Water Conservation Best Management PracticesThe Water Conservation
Implementation Task Force list of BMPs for irrigation is as follows:

Irrigation Scheduling;

Volumetric Measurement of IrrigatndWater Use;

Crop Residue Management and Conservation Tillage;

On-farm Irrigation Audit;

Furrow Dikes;

Land Leveling;

Contour Farming;

Conversion of Supplemental Irrigated Farmland to-Depd Farmland;
Brush Control/Management;

Lining of On-Farm Irrigation Ditches;

Replacement of Offarm Irrigation Ditches with Pipelines;

Low Pressure Center Pivot Sprinkler Irrigation Systems;
Drip/Micro-Irrigation System;

Gated and Flexible Pipe for Field Water Distribution Systems;
Surge Flow Irrigation for Field Watdistribution Systems;

Linear Move Sprinkler Irrigation Systems;

Lining of District Irrigation Canals;

Replacement of District Irrigation Canals and Lateral Canals with Pipelines;
Tailwater Recovery and Use System; and

Nursery Production Systems.

Irrigati on Farming Practices in the Llano Estacado Water Planning Regianin the
interests of improving irrigation water use efficiency which works to assist in maintaining levels
of agricultural production on individual farms as well as the regional totals, ahe interests
of irrigation farming survivalmany irrigationfarmers of Region O have implemented the most
efficient, practical irrigation application methods and farming practices availabiée some
have nof For example, many dhe BMPs listed abe, were developed afut implemented on
a widespread basis over the past 50 years by researchers and florated inRegion O,
including

Contour Farming;

Tailwater Recovery and Use;

Replacement of Ofarm Irrigation Ditches with Pipelss;

Gated and Flexible Pipe for Field Water Distribution;

Low Pressure Center Pivot Sprinkler Irrigation Systems (LEPA and LESA);
Surge Flow Irrigation for Field Water Distribution Systems;

oOuhrwNE

8t is important to note that farming operations are carried out within existing Federal Government Farm Programs
that have specifications drconditions that require farmers to maintain consistency of farming practices in order to
qualify for program benefits. For example, the objectives of the Environmental Quality Incentives Program (EQIP)
include increasing the efficiency of irrigation watese.
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Furrow Dikes, Chiseling, and Deep Ripping;

Crop Residue Management and Conservation Tillage;
Linear Move Sprinkler Irrigation Systems;
Drip/Micro-Irrigation Systems; and

Volumetric Measuring.

o 0o

1
1

Some of the BMPs identified by the Water Conservation Implementation Task Force are
not applicable for use in Region O; e.g.; brush management, irrigation district canal lining or
replacement, and nursery production systems. Principal methods of irrigation water conservation
on irrigation farms of Region @re: (1)low elevation spray applidan systems; (2pw-energy
precision application systems (LEPA}) surge irrigation; (4jurrow diking, chiseling, and deep
ripping; (5) soil moisture monitoring, (@rip irrigation, (7) irrigation scheduling; and)(8rop
residue management and consd¢ion tillage. In comparison to the irrigation method (furrow or
flood irrigation) of releasing the water into the furrows at the ends of the rows and allowing it to
flow across the fields until each furrow has been saturated throughout its entiretlengie of
sprinklers, LEPA, surge valves, furrow diking, and irrigation scheduling improves application
efficiency within the irrigated fields and thereby reduces the total quantity of water needed to
produce an irrigated crop. The major irrigation watenservation techniques that are in use at
the present time by irrigation farmers in the Llano Estacado Region are described briefly below.

Low Elevation Spray Application Sprinklers: Center pivot and laterahove low
elevation/pressure sprinklers (LESApray water downward above the crops as the sprinkler
systems move across the fields. Lpressure sprinklers improve irrigation application
efficiency in comparison to furrow irrigation by reducing water requirements per acre in the
10to 15percent rangewhile LEPA combined with furrow diking can reduce water requirements
per acre by 3@ 40percent. Use of LESA and LEPA, together with furrow dikes allow
irrigation farmers to produce equivalent yields per acre at lower energy and labor costs of
irrigation (i.e., it has been demonstrated that LESA and LEPA systems improve production and
profitability of irrigation farming.

Low Energy Precision Application SystemsiEPA systems involve a sprinkler system
that has been modified to discharge water directly furrows at low pressure, thus reducing
evaporation losses. When used in conjunction with furrow dikes, which hold both precipitation
and sprinkler applied water behind small mounds of earth within the furrows, LEPA systems can
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accomplish the irrigatioobjective with less water than is required for the furrow irrigation and
pressurized sprinkler methods. (Note: Furrow dikes are described below)

Surge Irrigation: Surge irrigation is an irrigation method in which water is released
from pipes located at ¢hhead of the furrows as in the furrow irrigation method. The difference
between furrow irrigation and surge irrigation is that surge valves allow the flow into the furrows
for a period of time (usually 3f@inutes to an hour) and then switch the waterastranto the
adjoining furrows for a period of time. This allows the water to soak into the furrow length that
has just been wetted while the neighboring furrow is being watered. On the next cycle, the water
stream is switched back to the original furrowendit is discharged into the preusly wetted
furrow section. Orthe second, third, and subsequent cycles, the water stream flows over the
previously wetted sections much faster and with less deep percolation than if the stream of water
had been continusly discharged into the furrow until the entire length had been wetted. In

short, the alternation between rows reduces soil intake rates and increases advance rate across the

fields, thereby reducing deep percolation. Although surge valves and furros aikeot be
used within the same row or furrow, furrow dikes and surge valves are sometimes used in
alternate furrows

Furrow Dikes, Chiseling and Deep Ripping Furrow dikes are small mounds of soil
mechanically installed a few feet apart in the furrowr&wrdikes are constructed by towing the
furrow diking implement behind chisels, planters or cultivators when these operations are
performed. These mounds of soil create small reservoirs that capture precipitation and hold it
until it soaks into the soil stead of running down the furrow and out the end of the field. This
practice can conserve (capture) as much apéfient of rainfall runoff, and furrow dikes are
used to prevent irrigation runoff under sprinkler systems. This maintains high irrigation
uniformity and increases irrigation application efficiencies. Capturing and holding precipitation
that would have drained from the fields replaces required irrigation water on irrigated fields; and
on dryland cropland it maximizes the benefits of precipitatior use by dryland crops. In
addition, furrow diking may help increase recharge to the Ogallala Aquifer during periods when
rainfall is in excess of the plant root zone soil water holding capacity. Furrow diking requires
special tillage equipment andsts $3.00 to $5.00 per acre to install.

Drip | rrigation : Drip or subsurface irrigation delivers small but frequent and/or steady

flows of moisture to plants by means of buried srdameter, plastic tubes with small orifices
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or holes spaced to allow thelease of water near the plant roofkis method results in a
reduction inloss of water through evaporation or deep percolation into the ground. Yields have
been increased from 500 to 1,588unds of lint cotton per acre on some drip irrigation tracts.

Crop Residue Management and Conservation TillageCrop residue management and
conservation tillage practices are being used by both irrigation and dryland farmers in Region O
in an effort to control costs and, to the extent possible to improve efficiémotioprecipitation
and applied irrigation water. Conservation tillage includes systems of planting and tillage that
cover 30 percent or more of the soil surface, or leaves 1,000 pounds per acre of flat small grain
residue equivalent, with crop residuéteaplanting, to reduce soil and wind erosion -tNloand
strip till, where the solil is left undisturbed from harvest to planting, except for strips up-to one
third of the row width; ridgsill, where the soil is left undisturbed from harvest to planting
except for strips up to ortlird of the row width, with planting completed on the ridge, and
residue is left on the surface between the ridges; and #illjolvhere fullwidth tillage trips,
which disturbs all of the soil surface, and is done priand/or during planting, are among the
leading types of conservation tillage practices. These tillage practices appear to be lowering
overall costs of crop production by reducing the number of seedbed preparation and cultivation
trips required across theefds, but it is not clear that they are reducing the quantities of irrigation
water that need to be applied. It is thought, however, that these tillage practices will increase
water use efficiency by increasing yields per acre, other things equal, imgclsdeding,
fertilizer, and irrigation water application rates.

In addition to the practices listed and described above, soil moisture monitoring and
irrigation scheduling are used by individual producers. Soil moisture monitoring is the periodic
measurema of soil moisture content. Its purpose is to indicate when and how much irrigation
water needs to be applied to meet crop neledgation scheduling igshe practice of applying
irrigation water to crops in quantities that the crop can efficiently wken the crop needs it,
and in amounts that are not in excess of the soil water holding capacity.

Irrigation Water Conservation Water Management Strategy for the Llano Estacado
Regional Water Plan The Irrigation Water Conservation Water Management Siydiagthe
Llano Estacado Regional Water Plan is the recommendation that irrigation producers of crops
install and use Center Pivots (LEPA or BB as described above) for the application of

irrigation water. The development and evaluation of this Irrigatdater Conservation Water
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Management Strategy for regional water planning purposes requires information about the
guantity of acreages being irrigated with irrigation practices which can be modified and/or
replaced with more efficient methods (Center Byavhich would result in less water use per
acre; i.e.; acreages being irrigated with furrow methods that result in high evaporation and deep
percolation of irrigation water that could be irrigated with center pivots with less water required
per acre. Tarefore, in order to prepare an Irrigation Water Conservation Water Management
Strategy for the Llano Estacado Water Planning Region, it is necessary to obtain information
about (1) total acres irrigated, (2) the number of acres already being irrigateeffigtent
application methods (Center Pivots), and therefore not candidates for irrigation water
conservation, (3) the costs of irrigation water conservation equipment and practices (Center
Pivots), and (4) the potential water savings per acre for ther wanservation practice. In the
following discussion, the data and procedures used in developing and evaluating the Irrigation
Water Conservation Water Management Strategy are presdntigation water use data
available from the Texas Water Developm8oard show that irrigation application rates were
in the range of about 1.0 to 1.4&ft per acre per year during the 1990s, with the lowest rate
being 0.8(acft/acre in 1992, and the highest being hdfyacre m 198, a very dry year
(Table4.4-10).

The Natural Resource Conservation Service (NRCS) reported that in 2004, there were
3.23 million irrigated acres in the Llarestacad Water Planning Regioch. Using year 2004
infrared othographic imagery and ESRI Afew 9.0, the High Plains Undergrountfater
Conservation District No. 1, showed that in the Llano Estacado Region in 2004, there were
17,482center pivots irrigating approximately 2.3&illion acres, or 71.88 percent of irrigated
acres inthe region in 2004 (Tabk.4-11). *° In 2004, five couties (Dawson, Gaines, Motley,
Terry, and Yoakum) had centpivot systems and/or drip irrigation on nearly J@dcent of the
irrigated acrege of the counties (Tabk4-11). However, 908,851 irrigated acresthe region
werenot being irrigated usingfficient center pivot or dripystems, and numerous farmers were
not using other available water conservation practices, as identified and recommended by the
Water Conservation Implementation Task Force and the Llano Estacado Regional Water
Planning GroudTable 4.411).

"Resource Data and Concerns, Zone 1,06 NRCS, U. S. Depa
10 Center Pivot InventoryHigh Plains Underground Water Conservation District No. 1. October 2005.
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Irrigated Acreages and Irrigation Water Use i 1990 to 2000

Table 4.4-10

Llano Estacado Region

Irrigation Water Use Growing Irrigation
Season plus

Acres Acre Rainfall Rainfall

Years Irrigated (acftlyr) acft/acrelyr | Inches/acrelyr (inches) (inches)
1990 2,876,792 | 3,657,740 1.27 15.26 9.87 25.13
1991 3,049,177 | 3,031,115 0.99 11.93 16.45 28.38
1992 3,540,785 2,825,480 0.80 9.58 17.04 26.61
1993 3,027,835 4,132,229 1.36 16.38 10.68 27.05
1994 3,144,604 4,001,063 1.27 15.27 12.34 27.61
1995 3,240,764 | 4,193,017 1.29 15.53 16.30 31.82
1996 3,228,610 | 4,376,814 1.36 16.27 15.16 31.43
1997 3,162,448 4,118,124 1.30 15.63 18.75 34.38
1998 3,107,166 4,504,575 1.45 17.40 5.74 23.14
1999 3,292,624 3,711,833 1.13 13.53 17.58 31.11
2000 3,292,722 4,347,877 1.32 15.85 10.09 25.94

In 2009, theHigh Plains Underground Water Conservation District Nopelrfformed a

similar survey to that of 2004 of counties of the Llano Estad&ldter Planning Regionsing

infrared othographic imagery and B3 ArcView, which showedthat in 2008, there were

18,581 center pives irrgating approximately 2.49 millioacres, or 76.14¢ercent of irrigited
acres in the region in 2008 able4.4-11).*! Between 2004 and 2008, the number ofteen
pivots increased frorh7,482 to 18,581 (1,099 6.3 percent), with an increase in acres irrigated
with center piwots from 2,356,287cres to 2,843,373 acres, an increase of 137,086, & 5

percent(Table 4.411). However, a comparison of the 2004 and 2008 total irrigatedger@nd

acreage being irrigated with center pivots, shows considerable differences between these two

points in time for several of the counties, with major differences in reported total acres irrigated

in about half of the counties; i.e.; Bailey, Deaf 3miloyd, Gaines, Lamb, Lubbock, Swisher,

and Yo&um (Table 4.411). Given that weather conditions and markets affect both the total

acres irrigated and the acres irrigated using center pivots from year to year, for purposes of this

regional water plan,dseline acreage has been established for both total acres irrigated and acres

1 |bid.
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irrigated using center pivots. The baseline is the larger of the acreage reported and/or estimated

for 2004 and 2008, based upon the assumption that the larger or higher atakageis

indicative that such acreage is available for use and could be used if and when market conditions
justify irrigation production efforts. Thus, for purposes of developing this irrigation water
conservation strategy, it has been assumed thatriper laf the reported total irrigated acreages

in 2004 and 2008, and the larger number of acres irrigated using center pivots are the baseline
acreages for use in calculating the potential irrigation water conservation for the irrigation water
conservationvater management strategy (Table 4.24). However, it is estimated that center
pivots could or would be installed on only at
that is not now being irrigated using center pivots.

The LERWPG recommendthat efforts be continuel to educate, inform, and assist
producers d implement all practical, sispecific water conseation practices and strategies.

And further recommends the continued use of the BMPs described above. In aditi&on,
LERWPGrecommends ®untary implementation of volumetric measurement of irrigation water
used, drip/micrarrigation systems, remote sensing and irrigation scheduling; and variable rate
irrigation application, other newly developed water conservation methods that are detednst

to be practical and profitable, and improvements to existing strategies that may be made.

In addition,it is the recommendation of the LERWPG, that irrigation water conservation
strategies currently being practiced in much of the region be extamdedpplied to additional
irrigated acreages not now receiving the most efficient irrigation practices, and that irrigation
farmers of the Llano Estacado Water Planning Region practice irrigation water conservation
farming to the extent feasible, on a s#gecific basis However, in order to accomplish the
maximum estimated potential irrigati@onservation, in many instances, it will be necessary to
install efficient irrigation application equipment, such as LEPA and/or LESA systems on
acreages that hawet yet been equipped with such systems. When used in conjunction with
furrow dikes and deep chiseling, which hold both precipitation and sprinkler applied water
within the furrows, this water management strategy has the potential to meet a part of the
projected irrigation shortagem the region, and are includems water conservation water
management strategies fibke egional water plan (Table 4¥). For example, an analysis of
86 loans by the High Plains Underground Water Conservation Districti Nloubbock, Texas

that financed the installation of LEPA on 10,320 acres showed that average water savings were
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Table 4.4-11
Total Acres Irrigated, Acres Irrigated Using Center Pivots, and
Potential Acres to Which Center Pivots can be Added
Llano Estacado Region

Baseline Baseline
Irrigated Irrigated
Acreage Acres
Total Acres (Greater Number of Acres Irrigated Using
Irrigated Acres of | center Pivots Using Center Pivots Pivots
County 2004/ (Greater
2008) Acres of
2004/2008)
2004 2008 (2004/2008) 2004 2008 2004 2008
(A) (B) (©) (D) (E) (F) (G) (H) (1)
Bailey * 130,786 110,287 130,786 768 739 92,598 88,786 92,598
Briscoe * 29,725 31,855 31,855 110 163 13,216 18,422 18,422
Castro* 312,014 293,604 312,014 1,378 1,459 218,174 225,398 225,398
Cochran * 108,561 127,517 127,517 615 666 81,849 86,093 86,093
Crosby * 134,000 125,577 134,000 551 588 74,712 79,942 79,942
Dawson * 74,487 88,003 88,003 595 647 72,250 75,543 75,543
Deaf Smith * 229,120 164,171 229,120 845 896 134,741 142,549 142,549
Dickens 2 8,364 6,516 8,364 44 47 4,166 4,670 4,670
Floyd * 191,835 156,655 191,835 541 705 79,587 100,308 100,308
Gaines * 291,700 351,963 351,963 2,101 2,179 324,545 330,425 330,425
Garza® 13,531 9,690 13,531 35 27 4,457 3,311 4,457
Hale * 310,765 328,909 328,909 1,631 1,823 221,739 242,062 242,062
Hockley * 158,306 166,925 166,925 931 906 109,440 105,949 109,440
Lamb* 233,824 275,089 275,089 1,737 1,835 207,064 216,776 216,776
Lubbock * 181,600 202,616 202,616 743 830 94,691 102,392 102,392
Lynn* 91,896 93,376 93,376 497 572 61,053 69,482 69,482
Motley 5,500 8,792 8,792 53 61 5,500 6,974 6,974
Parmer * 256,935 245,792 256,935 1,788 1,792 217,754 216,213 217,754
Swisher * 190,961 142,685 190,961 371 467 65,626 83,343 83,343
Terry 171,000 196,351 196,351 1,409 1,392 171,193 167,678 167,678
Yoakum * 107,385 148,383 148,383 739 825 105,625 127,057 127,057
Total 3,232,295 | 3,274,756 | 3,487,325 17,482 18,619 2,359,982 2,494,823 2,471,152
1Source: iResour ce Datla 0anNdatQanmde rRess,0 uZocree Co n s e mvobAgricdture, Baeuary, 20072 , U. S
2 Source: Center Pivot Survey, HPUWCD, 2008.
3 Source: Mesa, South Plains, and Sandy Land UWCDs, respectively, November 2009.
4 Sour ce:Cefin2t0e0r9 Pi v o HighlPlains&ndergrouyd, Waater Conservation District, Lubbock, Texas, August 2009.
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0.61acrefeet per acre. If the 786,8@cres of the region that are now being irrigated without
this type of equipment were to be equipped with center pivotsegtisiated that the pential
water conservation 479,4& acft/yr in 2010 (Table 4-13A). The projected potential irrigation
water conservation for theegion is 388366 adt/yr in 2030, and declines t283,118acft/yr in
2060 due to projected decligjnwell yields as the saturate thickness of the aquifer declines. The
estimated potentiajuantities of water from this irrigation watesnservation stragyy for Bailey
County are 18,636 acft/yr 2010, 15,05 acft/yr in 2030, and 11,004&cft/yr in 2060
(Table 4.413B). This irrigation water conservation water management strategy could reduce the
Bailey County irrigation water shortage 2910 from 81,561 acft/yr 162,926 acft/yr, and in
2030 from 84,647 acft/yr to 69,55%cft/yr (Table 4.413C). Theprojected irrigation shortages
(needs), potential irrigation water conservation, and projected shortages after irrigation
conservation quantities are taken into account are shoWable 4.413Cfor eachcounty

Estimated capital cost to install LEPAdlor LESA types of center pivotsn the
presently unequipped 786®0rigated acres of the region is approximat&g45.82million
(Table 4.413A). The annual repayment cost of suhinvestment, amortized over £6ars
(expected life of pivot systesat 6% is approximaty $30.15million (Table 4.413A), with
capital cost per acfwot of water saved increasing mo$63 in 2010 to $78n 2030, ad
$106acft in 2060 (Table 4-43B). With the more efficient irrigation application methods of this
irrigation water conservation strategy, less water would be pumpedgeirrggated, thereby
reducingfarm production costs by at least the valug¢hef energy that would have beereded
to pump the water savedilthough this is a significant benefito the irrigation water
conservation strategylata are not available with which to estimate itki@a However, it is
recognizedand acknowledged as one of the major sources of income with which to make the
payments to meet the capital costs of the irrigatiater conservation strategy.

The irrigation water conservation strategy could potentially retheeegional irgation
water shortage from 1,264,7@¢ft/yrin 2010, to 86291 acft/yr, a reduction of approximately
32 percent, and in @0 by 283,118 dtlyr from 2,318,005acft/yr to 2,31,400 acft/yr (Table
4.413C). The estimated potential quantities of irrigation water conservation for the region are
shown inTable 4.413C andrigure 4.42.
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Table 4.4-12.
Baseline Irrigated Acreage, Acres Irrigated Using Center Pivots, and Estimated Potential

Number of Acres to Which Center Pivots could be Installed
Llano Estacado Region

Baseline
Baseline Irrigated Percent of Potential
Irrigated | Number of Acres Acres Number of
Count Acreage Center Using Irrigated Number of Acres to Which
y (Greater Pivots Pivots Using Center Acres Center Pivots
Acres of (2008) (Greater Pivots Irrigated Might be
2004 & Acres of Without Applied (80% of
2008) 2004/2008) Pivots Col (E)
(A) (8) ©) (D) (E) (F)
Bailey 130,786 739 92,598 70.80 38,188 30,550
Briscoe 31,855 163 18,422 57.83 13,433 10,746
Castro 312,014 1,459 225,398 72.24 86,616 69,293
Cochran 127,517 666 86,093 67.52 41,424 33,139
Crosby 134,000 588 79,942 59.66 54,058 43,246
Dawson 88,003 647 75,543 85.84 12,460 9,968
Deaf Smith 229,120 896 142,549 62.22 86,571 69,257
Dickens 8,364 47 4,670 55.83 3,694 2,955
Floyd 191,835 705 100,308 52.29 91,527 73,222
Gaines 351,963 2,179 330,425 93.88 21,538 17,230
Garza 13,531 27 4,457 32.94 9,074 7,259
Hale 328,909 1,823 242,062 73.60 86,847 69,478
Hockley 166,925 906 109,440 65.56 57,485 45,988
Lamb 275,089 1,835 216,776 78.80 58,313 46,650
Lubbock 202,616 830 102,392 50.53 100,224 80,180
Lynn 93,376 572 69,482 74.41 23,894 19,115
Motley 8,792 61 6,974 79.33 1,817 1,454
Parmer 256,935 1,792 217,754 84.75 39,181 31,345
Swisher 190,961 467 83,343 43.64 107,618] 86,094
Terry 196,351 1,392 169,128 86.13 27,223 21,778
Yoakum 148,383 825 127,057 85.63 21,326 17,061
Total 3,487,324 18,619 | 2,504,813 71.78 982,511 786,008
1 Average water savings per acre, as calculated from 86 water conservation equipment loans administered by the High
Plains Underground Water Conservation District No. 1, Lubbock, Texas, 2005

2 Estimated at $440 per acre.
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Table 4.4-13A.

Estimates of Irrigation Water Conservation Potentials and Costs
Llano Estacado Region

Total Cost to
Conservation Estimated Install Annual Costs
Potential Conservation in LEPA? Amortized
Applicable Per Acre’ Year 2010 (million 20 Years @6%
County Acreage (acft) (acftlyr) dollars) (million dollars)
Bailey 30,550 0.61 18,636 13.44 1.17
Briscoe 10,746 0.61 6,555 4.73 0.41
Castro 69,293 0.61 42,268 30.49 2.66
Cochran 33,139 0.61 20,215 14.58 1.27
Crosby 43,246 0.61 26,380 19.03 1.66
Dawson 9,968 0.61 6,080 4.38 0.38
Deaf Smith 69,257 0.61 42,246 30.47 2.66
Dickens 2,955 0.61 1,803 1.30 0.11
Floyd 73,222 0.61 44,665 32.22 2.81
Gaines 17,230 0.61 10,515 7.58 0.66
Garza 7,259 0.61 4,428 3.19 0.28
Hale 69,478 0.61 42,381 30.57 2.67
Hockley 45,988 0.61 28,053 20.23 1.76
Lamb 46,650 0.61 28,457 20.52 1.79
Lubbock 80,180 0.61 48,909 35.28 3.08
Lynn 19,115 0.61 11,660 8.41 0.73
Motley 1,454 0.61 886 0.64 0.06
Parmer 31,345 0.61 19,120 13.79 1.20
Swisher 86,094 0.61 52,517 37.88 3.30
Terry 21,778 0.61 13,285 9.58 0.84
Yoakum 17,061 0.61 10,407 7.51 0.65
Total 786,008 0.61 479,466 345.82 30.15
1 Average water savings per acre, as calculated from 86 water conservation equipment loans administered by the High
Plains Underground Water Conservation District No. 1, Lubbock, Texas, 2005
2 Estimated at $440 per acre.
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Table 4.4-13B.

Estimates of Projected Irrigation Water Conservation Potentials®
and Cost per Acre-Foot
Llano Estacado Region

2010 2020 2030 2040 2050 2060
County acft/yr acftlyr acft/yr acft/yr acftiyr acftiyr
Bailey 18,636 16,772 15,095 13,585 12,227 11,004
Briscoe 6,555 5,900 5,310 4,779 4,301 3,871
Castro 42,268 38,041 34,237 30,813 27,732 24,959
Cochran 20,215 18,193 16,374 14,737 13,263 11,937
Croshy 26,380 23,742 21,368 19,231 17,308 15,577
Dawson 6,080 5,472 4,925 4,432 3,989 3,590
Deaf Smith 42,246 38,022 34,219 30,797 27,718 24,946
Dickens 1,803 1,622 1,460 1,314 1,183 1,064
Floyd 44,665 40,198 36,178 32,561 29,305 26,374
Gaines 10,515 9,463 8,517 7,665 6,898 6,209
Garza 4,428 3,985 3,587 3,228 2,905 2,615
Hale 42,381 38,143 34,329 30,896 27,806 25,026
Hockley 28,053 25,247 22,723 20,450 18,405 16,565
Lamb 28,457 25,611 23,050 20,745 18,670 16,803
Lubbock 48,909 44,018 39,616 35,655 32,089 28,880
Lynn 11,660 10,494 9,445 8,500 7,650 6,885
Motley 886 798 718 646 582 523
Parmer 19,120 17,208 15,487 13,938 12,545 11,290
Swisher 52,517 47,266 42,539 38,285 34,457 31,011
Terry 13,285 11,956 10,760 9,684 8,716 7,844
Yoakum 10,407 9,366 8,429 7,587 6,828 6,145
Total 479,466 431,517 388,366 349,528 314,577 283,118
Cost Per $63 $70 $78 $86 $96 $ 106
Acre-Foot
! Projections are based upon estimates that well yields will decline one percent per year. Since water conservation
potentials are 0.61 acre-feet per acre, and the well yield decline of one percent per year projection is applied
throughout the region, the cost per acre-foot estimate is the same for each county, and increases at each projected
decade because annual costs per year remain the same while the quantity of water saved each year declines.
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Table 4.4-13C.
Projected Irrigation Water Needs (Shortages) with Irrigation Water Conservation

Llano Estacado Region

Projections
2010 2020 2030 2040 2050 2060
County (acftlyr) (acftlyr) (acft/yr) (acftlyr) (acft/yr) (acftlyr)
Bailey County
Projected Irrigation Need (Shortage) 81,561 85,721 84,647 84,229 83,647 83,220
Irrigation Conservation Potentials * 18,636 16,772 15,095 13,585 12,227 11,004
Projected Shortage with Irrigation Conservation 62,926 68,949 69,553 70,644 71,420 72,216
Briscoe County
Projected Irrigation Need (Shortage) 0 4,684 12,029 13,577 14,821 14,523
Irrigation Conservation Potentials * 6,555 5,900 5,310 4,779 4,301 3,871
Projected Shortage with Irrigation Conservation 0 0 6,719 8,798 10,520 10,652
Castro County
Projected Irrigation Need (Shortage) 146,695 191,790 263,849 351,293 352,004 346,166
Irrigation Conservation Potentials * 42,268 38,041 34,237 30,813 27,732 24,959
Projected Shortage with Irrigation Conservation 104,427 153,749 229,612 320,480 324,272 321,207
Cochran County
Projected Irrigation Need (Shortage) 39,909 38,596 37,006 35,505 76,645 72,644
Irrigation Conservation Potentials * 20,215 18,193 16,374 14,737 13,263 11,937
Projected Shortage with Irrigation Conservation 19,694 20,403 20,632 20,768 63,382 60,707
Crosby County
Projected Irrigation Need (Shortage) 17,030 16,573 16,327 15,870 14,494 14,102
Irrigation Conservation Potentials * 26,380 23,742 21,368 19,231 17,308 15,577
Projected Shortage with Irrigation Conservation 0 0 0 0 0 0
Dawson County
Projected Irrigation Need (Shortage) 95,628 94,657 89,924 85,978 79,229 73,068
Irrigation Conservation Potentials * 6,080 5,472 4,925 4,432 3,989 3,590
Projected Shortage with Irrigation Conservation 89,548 89,185 84,999 81,546 75,240 69,478
Deaf Smith County
Projected Irrigation Need (Shortage) 171,481 195,821 225,001 254,754 247,310 242,805
Irrigation Conservation Potentials * 42,246 38,022 34,219 30,797 27,718 24,946
Projected Shortage with Irrigation Conservation 129,235 157,799 190,782 223,957 219,592 217,859
Dickens County
Projected Irrigation Need (Shortage) 3,321 3,185 3,053 2,921 2,792 2,663
Irrigation Conservation Potentials * 1,803 1,622 1,460 1,314 1,183 1,064
Projected Shortage with Irrigation Conservation 1,518 1,563 1,593 1,607 1,609 1,599
Continued on next page
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Table 4.4-13C (continued)

Projections
2010 2020 2030 2040 2050 2060
County (acftlyr) (acftlyr) (acft/yr) (acftlyr) (acft/yr) (acftlyr)

Floyd County

Projected Irrigation Need (Shortage) 90,731 106,391 108,967 108,966 105,148 100,073
Irrigation Conservation Potentials * 44,665 40,198 36,178 32,561 29,305 26,374
Projected Shortage with Irrigation Conservation 46,066 66,193 72,789 76,405 75,843 73,699
Gaines County

Projected Irrigation Need (Shortage) 67,285 105,447 119,451 127,613 134,285 139,981
Irrigation Conservation Potentials * 10,515 9,463 8,517 7,665 6,898 6,209
Projected Shortage with Irrigation Conservation 56,770 95,984 110,934 119,948 127,387 133,772
Garza County

Projected Irrigation Need (Shortage) 4,712 4,301 3,995 3,721 3,455 3,212
Irrigation Conservation Potentials * 4,428 3,985 3,587 3,228 2,905 2,615
Projected Shortage with Irrigation Conservation 284 316 408 493 550 597
Hale County

Projected Irrigation Need (Shortage) 22,217 55,312 154,129 220,424 234,588 232,495
Irrigation Conservation Potentials * 42,381 38,143 34,329 30,896 27,806 25,026
Projected Shortage with Irrigation Conservation 0 17,169 119,800 189,528 207,782 207,469
Hockley County

Projected Irrigation Need (Shortage) 63,682 75,675 82,859 87,831 83,837 81,644
Irrigation Conservation Potentials * 28,053 25,247 22,723 20,450 18,405 16,565
Projected Shortage with Irrigation Conservation 35,629 50,428 60,136 67,381 65,432 65,079
Lamb County

Projected Irrigation Need (Shortage) 114,832 158,445 201,653 238,554 248,375 250,645
Irrigation Conservation Potentials * 28,457 25,611 23,050 20,745 18,670 16,803
Projected Shortage with Irrigation Conservation 86,375 132,834 178,603 217,809 229,705 233,842
Lubbock County

Projected Irrigation Need (Shortage) 61,046 90,653 99,575 109,703 102,293 96,846
Irrigation Conservation Potentials * 48,909 44,018 39,616 35,655 32,089 28,880
Projected Shortage with Irrigation Conservation 12,137 46,635 59,959 74,048 70,204 67,966
Lynn County

Projected Irrigation Need (Shortage) 550 508 464 408 406 402
Irrigation Conservation Potentials * 11,660 10,494 9,445 8,500 7,650 6,885
Projected Shortage with Irrigation Conservation 0 0 0 0 0 0

Continued on next page
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Table 4.4-13C (continued)

Projections
2010 2020 2030 2040 2050 2060
County (acftlyr) (acftlyr) (acft/yr) (acftlyr) (acft/yr) (acftlyr)
Motley County
Projected Irrigation Need (Shortage) 1,332 1,266 1,208 1,154 1,092 1,025
Irrigation Conservation Potentials * 886 798 718 646 582 523
Projected Shortage with Irrigation Conservation 446 468 490 508 510 502
Parmer County
Projected Irrigation Need (Shortage) 161,382 331,230 361,623 357,040 351,465 346,700
Irrigation Conservation Potentials * 19,120 17,208 15,487 13,938 12,545 11,290
Projected Shortage with Irrigation Conservation 142,262 314,022 346,136 343,102 338,920 335,410
Swisher County
Projected Irrigation Need (Shortage) 22,646 60,423 95,875 105,385 107,602 107,533
Irrigation Conservation Potentials * 52,517 47,266 42,539 38,285 34,457 31,011
Projected Shortage with Irrigation Conservation 0 13,157 53,336 67,100 73,145 76,522
Terry County
Projected Irrigation Need (Shortage) 74,888 91,977 101,067 106,240 97,749 89,755
Irrigation Conservation Potentials * 13,285 11,956 10,760 9,684 8,716 7,844
Projected Shortage with Irrigation Conservation 61,603 80,021 90,307 96,556 89,033 81,911
Yoakum County
Projected Irrigation Need (Shortage) 23,779 22,744 21,868 20,553 19,576 18,502
Irrigation Conservation Potentials * 10,407 9,366 8,429 7,587 6,828 6,145
Projected Shortage with Irrigation Conservation 13,372 13,378 13,439 12,966 12,748 12,357
Llano Estacado Region**
Projected Irrigation Need (Shortage) 1,264,707 1,735,400 | 2,084,569 2,331,720 2,361,813 2,318,005
Irrigation Conservation Potentials * 479,465 431,517 388,365 349,529 314,576 283,118
Projected Shortage with Irrigation Conservation ** 862,291 1,322,253 1,694,725 1,979,514 2,044,577 2,031,400

* Potential conservation is estimated to be reduced by 1 percent per year due to reduced well yields because of thinning of the saturated

thicknesses within the aquifer. This is the same estimate used in the water supply computations.

*Sum of the County Rows for the Llano Estacado Region that have calculate shortages (Is not Projected Shortage minus Conservation

Potential).
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Figure 4.4-2. Projected Irrigation Water Demand, Water Supply and Water
Supply with Irrigation Water Conservation

The Llano Estacado Regional Water Plan includes the recommendation that Llano
Estacado Region irrigation farmers continue to use irrigation water conservation BMPs, and
further recommends that all irrigation farmers of the Region adopt the previously described
BMPs and consider and adopt, where practical, new irrigation water conservation methods that
become available in the future. The LERWPG especially recommends the adoption of any
successful management strategies that result from the Texas Alliance for Waserv@oon
Demonstration Project located in Floyd and Hale Counties. The Texas Alliance for Water
Conservation Demonstration Project is 8tyear study to identify and quantify the best
agricultural projection practices and technologies to reduce grourdpatepage from the
Ogallala Aquifer, while maintaining agricultural production and economic opportunities. The use
of irrigation BMPs in the past has increased water use efficiency and thereby contributed to
maintaining levels of irrigation production ihd region, and the longevity of the aquifer. Such

contributions are, in effect, operating to offset a part of the irrigation water shortages that have
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occurred in the past, and are projected to occur in the future as the Ogallala aquifer water levels
decline.

The Region O Water Planning Group recognizes that the High Plains Ogallala aquifer
with any appreciable pumping, is not sustainable, however with the implementation of water
conservation strategies, the longevity of the Ogallala can be appreciadtgediGround water
is an exceedingly valuable asset to all of the Region O landowners and water rights holders,
whether agricultural, municipal or industrial, and justifies implementation of all currently
available water conservation strategies and tdolgres, including refinements thereto, and all
strategies which may be developed in the futlifee Llano Estacado Regional Water Planning

Groupbelieves thatwater in the ground is like money in a bank and such should be spent wisely.

4.4.2 Water Supply from Nearby Groundwater Sources for Cities Projected to Need
Additional Municipal Supply

4.4.2.1 Description of Option

Most municipal water systems in the Llano Estacado Region obtain water from the
Ogallala Aquifer for all or part of their supply. Thiswsce is strongly preferred since it is readily
available at a comparatively reasonable cost, in most cases it is the only available local supply,
and it is suitable as a public supply with minimal treatment (disinfection only). The water
management stragg identified as one way to meet the needs of cities of the Llano Estacado
Region that overlie the Ogallala Aquifer is to obtain additional supplies from the aquifer beneath
the area surrounding or near to the cifyhis option is evaluated as to the appmate distance
to additional water supplies; the dates at which additional supplies are projected to be needed;
and the costs of land, wells, and conveyance facilities to obtain the needed supplies. The results
are presented in Sectidm.2.2.
4.4.2.2 Available Supply from the Ogallala Aquifer to Meet Projected Needs of Cities

During 1999, w@aff members of the High PlaindWCD No.1 made an analysis of the
existing saturated thickness of the wadtee ar i ng f or mati on of each ci
saurated thickness of the aquifer in areas surrounding each city. The volumes of groundwater in
storage i n eac h1995werg aalsulatedefronh satbrated lthitknesg mapsn Of the
51 cities in the Llano Estacado Region for which the TWHaBmade water use projectigraad
that are projected to obtain all or part of thampply from the Ogallala Auifer, 29 were
projected to need additionalipplies duringhe planningoeriod(Lake Alan HenryWater Sipply
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District also needs waté8ection4.1 and Figuret.4-3). Of the 29 cities with projected needs
Brownfield has indicated that additional supply is to be obtained BRMWA. In addition,
Plainview, located in Hale Countglthoughnot projected to need additional water supplies, is
included in this option due to the JhetCtyos pl a
of Lubbock has also indicated an interest in participating in the development of additional
groundwater supplieBom the Ogallala quifer including the agmentationof water supplies
throughlinear well fields along existing water transmission lines.

For those cities obtaining water from both groundwater and surface water sources, the
projected surface water supplies were estimated from water use dpliedlyy the respective
surface water suppliers, and groundwater was used for the remaining supply to meet the total
projected demand. As was determined in the analyses, in all but three cases adequate saturated
formation exists within a-2o 5mile radiws of each city, respectively, to locate new well fields.
For the other three, the distances are between 6 amilelsl The method of estimating costs and
the data and assumptions used in evaluation of this water management strategy are presented in
Sectin 4.2.2.4. The rew wells would be sized to meet the peak day demands of the city. As was
done elsewhere in this study, calculations were based upon the assumption that the yields of new
wells will decline 1percent per year as the saturated thicknesteofatuifer declines due to
pumping. New wells would be located as close to the city as feasible.

4.4.2.3 Environmental Issues

The implementation of this option to supply cities with water to meet future needs is not
expected to have significant, if any,vadse environmental effects. Wells will likely be located
on property that has previously been altered by agriculture, and pipelines will be located in
county and state road righté-way. In cases where these conditions are not met, field inspection
of paential well sites and pipeline rights-way can be done, and well sites and pipelinge®u
can be selected to avaeénsitive wildlife habitat, plant communities, and/or cultural resources.

4.4.2.4 Engineering and Costing

A representative set of costy fwvells, pipelines, and land was developed (T4klel5).
For cost estimating pposes, it was assumed tipaimps would be sized to provide the needed

pressure to move the water from the well to the distribution system without additional storage at
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the well site and without the need for booster pumps along the pipelines. It was estimated that the

Table 4.4-14.
Representative Costs 8 Llano Estacado Region
ltem Cost*
4-inch well and related equipment (Ogallala) $71,000
6-inch well and related equipment (Ogallala) $106,500

4-inch PVC pipe
6-inch PVC pipe
8-inch PVC pipe
10-inch PVC pipe
12-inch PVC pipe
14-inch PVC pipe
16-inch PVC pipe
18-inch PVC pipe
Land®

$17 per foot
$25 per foot
$34 per foot
$42 per foot
$51 per foot
$57 per foot
$64 per foot
$72 per foot
$1,650 per acre

" All costs are in September 2008 prices.

2 Assumed 40 acres purchased per well needed.

city would need to purchase 40res of land per well needed. Irnotdating pipeline costs, it was

assumed that a single pipeline sized to carry all of the projected additional supply would be used

t o transport water

f r distributiadm systeme With snfallerepipelines o

connecting individual welldo the main transmissiopipeline, andthat transmission pipelines

would be located in existing rightd-way along county roads, eliminating the costs of

purchasing land for new rightf-way. It was further assumed that interest during construction

would not be needed, since construction periods would be of short duration; i.e.; a few months.

Using the data and cost assumptions shown in Pallg4, 10 percent of the total capital

costs for engineering and contingencees 1 percent of pipeline andbIpercent of well capital

costs for operation and maintenantieancingwells and transmission pipelisd¢or 30years at

6 percent anndanterest, angpower cost of $0.06per kWh, costs were compudtéor this water

management strategyables4.4-15through4.4-38). A summary sheet is presented for each city

t

that is estimated to need additional water supplies. The summary shows the approximate date at

which new vells will be neededthe distance to potentially available supply, the capacity

needed, andhe costs for land, wells and equipmeand pipelines. Aie costs are expressed as

total capital costs,raual debt service, annual operation and maintenance, including power costs,

cost peracft, andcostper 1,000yallons of water (Table44-15 through 44-38). The individual

city plans are provided on the following tables.
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4.4.3 Water Supply from Lake Alan Henry, Groundwater Sources, and Reclaimed Water

Lake Alan Henry (TCEQ Permit 4146)ocatedin the southeastern corner of Garza
County, on the Double Mountain Fork of the Brazos Rieamedby the City of Lubbockis a
potential water management strategy the Lake Alan Henry Watdbistrict and the City of

Lubbock!? Each water management strategy is described and evaluated below.

4.4.3.1 Lake Alan Henry Water District Water Management Strategy
4.4.3.1.1 Description of Option

This water management strategy includes construction of the following water supply

facilities at Lake Alan Henry (Figur4-4):

Raw water intake on the north side of Lake Alan Henry near the dam on property to be
acqured by the project sponsor(s) for that purpbse;

Raw water pipeline from the water intake to a water treatment plant located on the north
side of Lake Alan Henry;

Water treatment plant on the north side of Lake Alan Henry in Garza County;
Treated water guund storage tank at the water treatment plant;

Treated water pipeline from the treated water storage tank to serve the following
developments on the north side of Lake Alan Henry:

a. Community of Justiceburg;

Justiceburg Recreation Vehicle Park;

Grubs Recreation Vehicle Park;

North Ridge Recreation Vehicle Park;

North Ridge Development; and

f. Other areas withithe Lake Alan Henry Watdistrict; and

Treated water pipeline from the treated water ground storage tank across the Brazos
River dowrstream of the dam, and extended to supply treated water to the following
developments located near Lake Alan Henry in Garza and Kent Counties:

a. Rio Brazos Development;
b. West Rio Brazos Development;
c. Rio Brazos Recreation Vehicle Park;

®© oo o

12 Raw Water Lease between The City of Lubbock @he Lake Alan Henry Water District, May 2008.

13 Lease with Lubbock allows use of connection to Lubbock's LAH pipeline instead of an intake, however, the lease
specifies that, "éthere shall be ti mes o/WaterDistict) s wher e
shall not be available and that the Lessor (City of Lubbock) is under no obligation to guarantee that water will be

available if construction or operations by or on behalf of Lessor require that water delivery to Lessee be temporarily
suspended.” Therefore, the cost of an intake and pump station to serve the Water Treatment Plant has been

included in this Water Management Strategy.
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d. Community ofPolar; and
e. Other Areas withirthe Lake Alan Henry WatdDistrict.

The quantity of water needed and the size of the facilities are based upon information
about potential numbers of connections, people per connection, and daily water use rates shown

in Table 44-39. (Note: Only the Community of Justiceburg has resident population that is

% Y 1V K Il G
g ) o . X X {3l Il
A% R , NORTHRIDGE NORTH RIDGE * | & NS _ (7
! ; ¥ g RVPARK 30" DEVELOPMENT , v v - ANB”
Q E : : _,'1;(::Cc?nnect!9qf \ oc ions . WTF”_“and ‘ = ; : Sl

£ ) =25 =y iyt o 2 B _— Z '\ Storage | eservoir 357 N : j

Sup e, - P RC\vIR;JABRSK NN\ A -' & ‘«;‘iﬁg"’f"-f‘?‘}. 5 RN RS P
', JUSTICEBURG | . B 7% ADIG Vi

o, P M RS B N

\ N st / X . L e D N L Nz

s \ \\, ," f o y s l .‘i z g’;/é ‘:\;,/4” ‘V}(‘/é‘}% i P ’:?P‘i l e Deh :~2',‘
A R % ~ AN (N %2 BTN 44 b RioBRAZos | £

Neing Fa il | 7777 D PSR Pl : § DEVELOPMENT { . . [~
/ B R R e ¢ 120 Connections | '« . »
--~.\.. M ) W SRE
S 1 7808
. - RRmRe
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f"’C"‘ / , 7 100 Connections  {_° |
JUSTICEBURG - |/ 7777, Sl P |
[T- 50 Connections — ///% w5777 >
o 7
& | - WEST RIO BRAZOS 1 NP 3

“  DEVELOPMENT A % Ao 4
100 Connections X WY k) ! 3

e Y M 4 { POLAR

(d 1 ) IR 10 Connections

Jo il

Figure 4.4-4. Lake Alan Henry Water District Project

included in the regional population and water demand projections. The remaining service areas
have mostly transie populations and therefore need water only when people are present.
However, this water management strategy is sized to meet the projected needs at full developed
occupancy of communities and developments listed in #aBi89.)

4.4.3.1.2 Quantity of Water Available

The quantity needed for this option is 2¥t/yr, of the 520 acft/yr specified in the raw
water lease between the District and Lubbaeld would be obtained from Lake Alareity via
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HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

a water supply leasketween Lubbock anthe Lake Alan Hery WaterDistrict. Lake Alan
Henry has an estimated firm yield of 22,508t/yr, of which the quantity needed to supply this
water management strategy is presently available, and will be available foryears@lanning
horizon(see &ction 3.2.4)

Table 4.4-39.
Potential Population and Water Demand
Lake Alan Henry Water District System*

Maximum Population with Water
Number of Maximum Number GPCD? Demand
Name of Development Connections of Connections Use Rate (acftl/yr)
North Side of Lake
Justiceburg Community 50 150 118 19.83
Justiceburg RV Park 100 300 45 15.12
Grubs RV Park 100 300 45 15.12
North Ridge RV Park 120 360 45 18.15
North Ridge Development 100 300 118 39.65
Subtotal 470 1,410 o] 107.87
South Side of Lake
Rio Brazos Development 200 600 118 79.31
West Rio Brazos Development 120 360 118 47.58
Rio Brazos RV Park 200 600 45 30.24
Polar Community 10 30 118 3.97
Subtotal 530 1,590 o} 161.10
Total 3,000 o} 268.97
Quantity of Water (Million Gallons per Day) Average Use 0.25
Peaking Factor of 2.0; Peak Day Demand (Million Gallons per Day) 0.50
Y It is intended that other areas within the Lake Alan Henry Water Supply District can be served, as needed.
2 GPCDis gallons per person per day.

4.4.3.1.3 Environmental Issues

Water is to be olained from Lake Alan Henry (TCEQ Permit 414%he environmental
issues associated with this option are for pipeline rightsay and sites for the water treatment
plant and storage facilities. Since routes and sites can be selected to avoid senslifee wil
habitat and cultural resources, there would be very little, if any, environmental issues of

significant concern.
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4.4.3.1.4 Engineering and Costing

Costs for this option include costs of:

Land and rightof-way;

Raw water intake facilities (intake, pyps, and pipeline to water treatment plant);
Surface water treatment plant;

Treated water ground storage tank;

Treated water pipelines, pumps and pump stations;

Raw water

Engineering;

Environmental and archeological studies,

Permitting, and mitigation, ény; and

Interest during construction.

The following assumptions and conditions were used in the costing of this option.

e The 270acftof water can be obtained from Lake Alan Henry, which has an adequate yield

to meet this demand.

The cost for raw waterdm Lake AlanHenry is $59(acft.

Cost of land for water treatment plant, pump stations, and storage tank fac$2.75

Cost of land for pipeline easements is $2¢ke.

The surface water treatment plant would have a capacity of 0.5 MGD and is sized

to meetpeak daily demands of the water users at boiltlof all areas listed in Tabfel.

e The pipelines are sized to meet peak daily water demands of the water usersaitbuild
of all areas listed in Tablk.4-39.

e The costs given are for treated waterdelieed t o0 t he end usersodo res
do not include costs of distributing the treated water within the respective communities
and subdivisions.

e Engineering, legal costs, and contingencies are calculatedpes@t of the construction
costs fao the pipelines and 3%ercent for all other facilities.

¢ Environmental and archeological studies, mitigation, and permitting costs are calculated
as 10Q0percent of the land cost.

¢ Interest during construction is calculated at an annual ratpefognt wih a 4percent
annual rate of return on funds balances during construction, which is estimated to be for a
period of 2 (two)years.

The total project construction cost fiis option was estimated at $34,502(Table4.4-
40). Financing the project for 3gears at percent annual interest rétsuin an annual expense of
$532,485for debt service (Tablé.4-40). Annualoperation and maintenanc®&M ) costs total
$208,99 (Table4.4-40). The total annual cost, including debt service, raw water cost, O&M
cost and power cost, i$904,135(Table4.4-40). For an annual delivery of 27&ft of treated
water at the treated water storage tanks ready for distribution to end users the calculated cost per
acftis $3,319 or $10.8 per thousand gallon3 éble4.4-40).
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Table 4.4-40.
Cost Estimate for
Lake Alan Henry Water District Project
Llano Estacado and Brazos G Regions
September 2008 Prices

Item Estimated Cost
Capital Costs
Intake, Pump, and Pump Station (0.5 MGD) $ 513,280
Water Treatment Plant (0.5 MGD modular upflow clarifier) 1,050,620
Transmission Pump, and Pump Station (0.5 MGD) 375,970
Treated Water Storage Tank (1 MGD) 951,060
Transmission Pipelines (6 inch diameter; 7.1 miles) 952,370
Transmission Pipelines (4 inch diameter; 7.3 miles) 789,930
Transmission Pipelines (2 inch diameter; 3.5 miles) 293,440
Highway and Stream Crossings (4 minor and 1 major streams, and 1 road crossing) 158,510
Total Capital Cost $5,085,180
Engineering, Legal Costs and Contingencies (30% for pipelines & 35% for all other) $1,678,026
Environmental Studies and Permitting (100% Of land costs) 14,000
Land and Surveying for Pipelines (43 acres @ $275 per acre) 12,900
Land for Treatment Plant, Pump Stations, and Storage Tank (4 acres @ $275/acre) 1,100
Interest During Construction (2 years @ 4%) 543,296
Total Project Cost $7,334,502
Annual Costs
Debt Service (6 percent for 30 years) $532,485
Intake, Pipeline, and Pump Station Operation and Maintenance 51,660
Water Treatment Plant Operation and Maintenance 157,290
Cost of Raw Water (270 acft/yr @ $590 per acft) 159,300
Pumping Energy Costs (56,350 kWh @ $0.06/kWh) 3,400
Total Annual Cost* $904,135
Quantity of Water (acft/yr) ) 270
Annual Cost of Water ($ per acft)® ) 3,349
Annual Cost of Water ($ per 1,000 gallons)® 10.30
! Cost of raw water at Lake Alan Henry is $590 per acft.
2 Annual Cost of Water is for treated water at the treated water storage tanks and does not include costs associated with
distribution within municipal systems.

4.4.3.15 Implementation Issues

Implementation of this option will require financing, rigltsway and sites for facilities,
state and federal permits for the raw water intake, stream crossings, environmental and cultural
resourcs studies, and mitigation for any environmental and cultural resources that might be

affected.
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4.4.3.2 Lake Alan Henry Supply to City of Lubbock
4.43.2.1 Description of Option

This water nmanagement strategy includes the construction of a pipeline frémn Akan
Henry to the City of Lubbock, plus construction of a newNA3D surface water treatment plant
located near the southeast corner of Lubb@€igure 4.45). The treated water would be an

additional source for the City and its wholesale customersnatitie Lubbock service area.

4.4.3.2.2 Quantity of Water Available

The ultimate quantityvailable from this option is 48,048cft/yr, comprised of supply
originating from three primary sources:

1. 21,880 acft/yr, which is the portion of the 22,%Qt/yr yield of Lake Alan Henry after
subtracting the 620 acft/ybligated to local water users, including tf@tthe Lake Alan
Henry Water District;

2. 17,445 acft/yr contributed by diverting reclaimed wastewater through the North Fork
Diversion Project (Sectiofh.4.3.9 to the intake side of the pipeline pump station; and

3. 8,725acft/yr of additional yield contributed by diverting storm flows through the North
Fork Diversion Project (Sectioh4.3.4 directly into Lake Alan Henry.

Utilization of reclaimed wastewer and stormwater supplies made available by the North
Fork Diversion Project will allow the City of Lubbock to conserve existing resources such as the
Bailey County Wellfield, and more efficiently utilize the yield of Lake Alan Henry by extending
its sugply in consideration of a drought worse than the drought of record.

The additional supply available from reclaimed wastewater diverted from the North Fork
wi || not be available wuntil the Cityds wast
Accordingly, the pump stations and treatment plant are currently sized to supply 21,880 acft/yr.
The pipeline is sized to accommodate up to 34 MGD (38,112 acft/yr) if the pump station and
treatment capacities are increased in the fut@apacity to accommodateply in excess of
38,112 acft/yr would require additional pump station capacity and possibly an additional parallel

pipeline to minimize high velocity flows and reduce pumping energy costs.
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4.4.3.2.3 Environmental Issues

Water is to be obtained from Lakdafh Henry (TCEQ Permit 4146). The environmental
issues associated with this option are for pipeline righigay and sites for water treatment
plant and storage facilities. Since routes and sites can be selected to avoid sensitive wildlife
habitat and cdlral resources, there would be very little, if any, environmental issues of

significant concern.

4.4.3.2.4 Costing

Costs of this water management strategy include costs of the raw water transmission
pipeline, surface water treatment plant, engineerangg kcquisition, environmental studies and
mitigation, if needed, and interest during construction. The following assumptions and conditions
were used in the costing of this option.

e The project would be sizedtougg880ac f t / yr of LakO0®ach/Yyr&rm Henry
yield.

e The new surface water treatment plant would have a capacityMGP1

e Cost of land for pipeline easement$&712per acre. Cost of land for pump stations,
intake structures, and storage taitk$450per acre. Cost of land forveater treatment
plant is$3,000per acre.

e The cost calculations are for treated water delivered to the City of Lubbock distribution
system.

e Costof raw water fromLake Alan Henryreservoirare included in the estimate as annual
reservoir debt service ameservoir operating and maintenance costs.

e Capital costs for the pipeline, pump stations, and water treatment plant were based upon a
2008 cost estimate of this water transmission and treatment project by the City of
Lubbock.

e Engineering, legal costs, andntingencies are calculated aspgdcent of the construction
costs for pipelines and 3&rcent for all other facilities unless otherwise noted in the City
of Lubbock cost estimate.

e Environmental and archeological studies, mitigation, and permittirig aos calculated
as 10Qpercent of the land coahless otherwise noted in the City of Lubbock cost
estimate.

¢ Interest during construction is calculated with peBcent interest rate and gpdrcent
annual rate of return for a period oy@ars.

The totd project cost for this option was estimai@d$294,329,000 (Tabke4-41). The

total annual cost, including debt service, operation and maintenance, and power cost, is estimated
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Table 4.4-41.

Cost Estimate Summary for
Lake Alan Henry Pipeline
Llano Estacado Region
September 2008 Prices

Item Estimated Cost
Capital Costs
Terminal Storage Reservoir $15,628,000
Intake and Pump Stations 28,297,000
Transmission Pipeline (42 in & 48 in dia., 49 miles) 108,357,000
Water Treatment Plant (24 MGD) 19,049,000
Treated Water Transmission Pipeline s(42 in & 48 in dia., 22 miles) 31,003,000
Total Capital Cost $202,334,000
Engineering, Legal Costs and Contingencies (pipelines 30% & other facilities 35%) $63,849,000
Environmental Studies and Permitting 1,058,000
Land Acquisition and Surveying (439 acres) 5,284,000
Interest During Construction (2 years) 21,804,000
Total Project Cost $294,329,000
Annual Costs
Debt Service (6 percent for 30 years) $19,727,000
Reservoir Debt Service (6 percent, 40 years) (Lake Alan Henry) 1,514,0000
Intake, Pipeline, and Pump Station Operation and Maintenance 2,101,000
Water Treatment Plant Operation and Maintenance 1,733,000
Dam and Reservoir Operation and Maintenance (Lake Alan Henry) 234,000
Pumping Energy Costs (37,181,000 kWh @ $0.09/kWh) 3,346,000
Total Annual Cost $28,655,000
Available Project Yield (acft/yr) 21,880
Annual Cost of Water ($ per acft)" $1,310
Annual Cost of Water ($ per 1,000 gallons)* $4.01
e 'Calcul at ed Annual Cost of Water i s
system and does not include costs associated with distribution within the municipa
system.

to be $2855,000(Table4.4-41). For an annual delivery of 21,88@ft/yr, the resulting cost of
treated water at the water treatment plant is $1p&tOacft or $4.01 per 1,000 gallons
(Table4.4-41).
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Table 4.4-42.
Comparison of Lake Alan Henry Supply to City of Lubbock to Plan Development Criteria
Llano Estacado Water Planning Region

Impact Category Comment(s)
A. Water Supply
1. Quantity 1. Sufficient to meet needs
2. Reliability 2. High reliability
3. Cost 3. Reasonable
B. Environmental factors
1. Environmental Water Needs 1. Low impact
2. Habitat 2. Low impact
3. Cultural Resources 3. Low impact
4. Bays and Estuaries 4. Low impact
5. Threatened and Endangered Species | 5. Low impact
6. Wetlands 6. Low impact
C. Impact on Other State Water Resources e No apparent negative impacts on state water
resources; no effect on navigation
D. Threats to Agriculture and Natural e No threats identified
Resources
E. Equitable Comparison of Strategies e Option is considered to meet municipal and
Deemed Feasible industrial shortages
F. Requirements for Interbasin Transfers e Not applicable
G. Third Party Social and Economic Impacts e None
from Voluntary Redistribution

4.43.25 Implementation Issues

This water management strategy has been compared to the plan develmieréntand
meets each criteriofTable 4.442).
Implementation of this option will require the development of a regional water supply

system, including customers and terms and conditions between customers and the regional
supplier. The regional supptigvill need to arrange financing, obtain riglaisway and sites for
facilities, secure state and federal permits for stream crossings, perform environmental and
cultural resources studies, and provide mitigation for any environmental and cultural resource

that might be affected.
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4.4.3.3 Lubbock Jim Bertram Lake System (JBLS) Expansion i Lake 7
4.43.3.1 Description of Option'

This water managements t r at egy woul d all ow use of L u
resources, 0 incl udi nhn the tCibtyromLubback a&d trasstedred andt e d
discharged into the Yellowhouse Canyon, groundwater from the Lubbock Land Application Site,
and treated wastewater (source of treated wastewater is groundwater and water from CRMWA)
discharged into Yellowhouse @yon. To achieve this, Lake 7 from the Canyon Lakes System
(now called the Jim Bertram Lake System) would be built to impound and store water (Figure
4.4-6). This water would be treated at a new water treatment facility located southeast of
Lubbock. The Q of Lubbock is currently developing a pipeline and treatment plant to utilize
water from Lake Alan Henry. The Lake Alan Henry treatment plant would be expanded to
accommodate supply developed by Lake 7. Costs include a pump station and pipeling sized t
deliver up to 89 MGD, which would include capacity for Lubbock municipal supply, as well as
reserve capacity for additional industrial and irrigation uses. The treatment plant expansion is
sized to 21 MGD for Lubbock municipal supply. This water wowdttansported to the south
and southwest areas of Lubbockds service area

e Lake 7: Storage Capacity: 20,700 AF
Pump station & pipeline capacity: 40 MGD
Pipeline length: 20,800 feet
Pipeline diameter: 48inches

e Water Treatment Plant: Capacity: 21 MGD expansion

4.4.3.3.2 Quantity of Water Available

Water potentially available for impoundment in the proposed Lake 7 was estimated using Run 3
of the Brazos River Basin Water Availability Model (Brazos WAM) devetbpg the Texas
Commission on Environmental Quality (TCE®)The model utilizes a timeframe from January
1940 through December 1997 hydrologic period of record to estimate water available to existing

and potential water rights. The model assumes thatirexiperpetual water rights are fully

“HLubbock, Texas; Feasibility Report on the Qanyon Lak:é
Texas, 1969.
®HDR Engineering, Inc., fAWater Avail ®bialziosy Comst maé¢ Bras:

Texas Natural Resource Conservation Commission (now TCEQ), December 1991.
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utilized, reservoir storage capacity is as originally permitted, and wastewater treatment plant
effluent is fully reused (zero return flows). The City of Lubbock has estimated that 8 million
gallons per day (MGD) of #@tient will be available in the future that can be dedicated to
developing water supply from the reservoir. The 8 MGD (8888yr) of return flows were

input into the Brazos WAM and used in conjunction with available unappropriated flows to
develop fim yield estimates for Lake 7. Interruptible developed flows from the playa lake
system were also included in the analysis to contribute to the development of the estimated Lake
7 firm yield supply.

Available unappropriated streamflowsere determined by th Brazos WAM without
causing increased shortages to existing downstream rights. Firm yield was computed subject to
the reservoir having to pass natural inflows to meet Consensus Criteria for Environmental Flow
Needs (CCEFN) instream flow requirements. Blreamflow statistics used to determine the
Consensus Criteria patsough requirements for the reservoirs are shown in Tél3.

Only natural unappropriated flows were subjected to the CCEFN requirements; the return flows
were not.

The firm yield d Lake 7 is estimated to be 17,650 acft/yr. Figure 4 ilustrates the
simulated Lake 7 storage levels for the 1940 to 1997 historical period, with annual diversions of
17,650 acft/yr. Figure 4-8 illustrates the changes in streamflows of the Norttk FEawuble
Mountain Fork of the Brazos River caused by impounding the unappropriated waters of the

Brazos River.
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Lubbock Jim Bertram Lake System (JBLS) Expansion i Lake 7

Table 4.4-43.

Daily Natural Streamflow Statistics

Llano Estacado Water Planning Region

Median Flows i 25th Percentile Flows i
Zone 1 Pass-Through Zone 2 Pass-Through
Requirements Requirements
Month (cfs) (cfs)
Lake 7
January 0.2 0.0
February 0.2 0.0
March 0.1 0.0
April 0.2 0.0
May 3.4 0.1
June 5.1 0.5
July 1.5 0.0
August 0.6 0.0
September 1.3 0.0
October 0.9 0.0
November 0.6 0.0
December 0.4 0.0
Zone 3 (7Q2) Pass-Through Requirement (cfs): 0
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4.4.3.3.3 Environmental and Cultural Resource Issues

The City of LubbockJim Bertram Lake System (JBLS) Expamsi Lake 7involves the
construction of Lake 7 along an approximatelsnbe reach of the North Double Mountain Fork
of the Brazos Riveraraw water intake structure amaa associated water transmission line. The
proposed lake site is located in LubbdCkunty southeast of the City of Lubbock within the
Western High Plains ecoregidhjn the High Plains vegetational area of TeXaand in the
Kansan biotic provinc® The High Plains Region is a nearly level treeless plain with a
relatively even surfacelt is dominated by native grasses, the major species including buffalo
grass Buchloe dactyloides)blue grama Bouteloua graciliy and sideoats gram#@duteloua
curtipendulg. Annual and perennial forbs, legumes and woody species such as beargrass an
cholla cactus occasionally invade this grassland region. In zones with loamy soils, honey
mesquite Prosopis glandulosaand yucca have invaded large areas. The prevalent land use
within the proposed Lake 7 project area is mixed rangeland {8206}h additional areas of
nonforested wetlands (19%), gravel pits (15%), confined feeding operations (10%), and minor
amounts of cropland or pasture. It is unlikely that the area designated as nonforested wetlands
has a large amount of wetland area; howeveiptksence and location of actual wetland areas
potentially affected by reservoir construction would have to be determined by a site survey. In
addition, a small portion of this proposed lake area is currently an existing reservoir (5%).

Within the propose lake site, the General Soil Map for Lubbock County shows Potter
BerdaBippus soils. These soils, found on bottomlands and uplands, can be very shallow,
shallow, or deep, and are located on nearly level to steep slopes. Two of these soil types are
foundon gently sloping to steep slopes, and include Potter soils which are found on uplands and
Berda soils which are generally found on foot slopes. Slopes of areas containing these soils are
generally found to be 1 to 45 percent. Bippus soils are foumetarly level areas on frequently
flooded bottom lands. These soils areas have very little slope, generally less than one percent.
The surface layer for all of these soils is composed of a friable, alkaline loam which differs in

depth within each soil ty from 5 to 30 inches. Rangeland is the most common landuse

YOmernik, James M., fEctnéegiednStat eshe Gomabésmiohothe A:
Geographers, 77(1), pp. 1125, 1986.

YGould, F.W., fAThe Grasses of Texas, 0 Texas A&M Univer :
College Station, Texas, 1962.

BBl air, W. FProfiTheeB8iofi Texla’%s1950iTex. J. Sci . 2:93

. S. Geological Survey, 1990. Reston, Virginia
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occurring within areas of Bippus soils. Cultivated crops are not generally grown in this area due
to the steep slopes, and the potential for water erosion and flooding.

There are six existinggmaller impoundments along the North Double Mountain Fork of
the Brazos River in the upper reaches of the canyon above the proposed Lake 7 location. The
North Double Mountain Fork of the Brazos River (Segment 1241A) is considered perennial from
its confuence with the Double Mountain Fork to the dam impounding Lake Ransom Canyon.
The water is typically high in dissolved solids, with segment standards for chloride and sulfate of
2500 mg/L and 2400 mg/L, respectively. This segment is on the Draft 20@d) 3338 for
excessive bacterial concentrations, and is listed in the Statewide Water Quality Inventory (305b
list) for concerns over algal growth and nitrogen concentrations. Although the current data
listing on the Brazos River Authority web site indes that the segment meets the average
screening criterion for Fecal Coliforms of 200 MPN/100 ml, 23% of the samples collected
exceeded the single grab criterion of 400 MPN/100 ml. Additional study will be required to
confirm this result before a TMDL &cheduled.There are no Ecologically Significant River and
Stream Segments within the project &®a.

The major sources for this water body include streamflow from natural rainfall, which is
generally infrequent and irregular in this area, future retannd] releases of cooling water from
a municipal power plant, springs associated with the irrigation of adjoining farm lands by
effluent from the main Lubbock Sewer Treat men
storm sewer system that drainsya lakes. The principal function of the proposed Lake 7 will
be to store and reuse reclaimed water and storm water, and to provide additional recreation
opportunities. The upper six small impoundments presently form the core of a municipal park
which stetches for approximately 8 miles through the southeast quadrant of the city.

Health concerns for the proposed lake include bacteria from discharged water and
pollution from storm runoff. Storm runoff, particularly from urban areas, will likely be a source
of coliform bacteria, oxygen demanding materials, nutrients and other materials (e.g., oil and
grease, metals, household chemicals) potentially affecting water quality. However, this condition
is common in streams and their impoundments receiving urlverff r@and has proved a serious
problem in limited cases. Water quality and aquatic life conditions in the existing reservoir

system are the best predictors of conditions most likely to develop in the proposed Lake 7.

2 Texas Parks and Wildlife, Water Resources Branch, 2005.
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Plant and animal species listed by W&&, and TPWD, as endangered or threatened with
potential habitat in Lubbock County are listed in Tablk44. There are two species listed as
endangered by the State of Texas found within Lubbock County, the Whooping Guase (
Americang, and Blackfooted Ferret Mustela nigripes In addition there are three threatened
species which are stalisted within the county, the Arctic Peregrine Falc&al¢o peregrinus
tundriug, Bald Eagle Kaliaeetus leucocephalysand Texas horned lizardPlirynosoma
cornutum).

The Whooping Crane, Arctic Peregrine Falcon and Bald Eagle are potential migrants to
Lubbock County which may use habitats in the area during migration. A survey of the lake site
may be required to determine whether populations of or potentigatsabsed by listed species
occur in the area to be affected. The Bamsited Ferret is generally found in areas occupied by
prairie dogs, usually dry, flat short grasslands including land overgrazed by cattle and the Texas
Horned Lizard generally preferopen, arid areas with sparse vegetation. Either of these two
species might be found within the mixed rangeland areas of the project.

There are two fish species found in the Brazos River Basin which are candidates for
Federal Listing, the sharpnoserstri (Notropis oxyrhynchys and the smalleye shinéddtropis
bucculg. Both of these species require fairly shallow water in broad, open sandy channels with
moderate current. Neither of these shiner species is listed as occurring within Lubbock County.

The primary impacts that would result from construction and operation of the proposed
lake would include conversion of existing habitats and land uses within the conservation pool to
open water, and potential downstream effects due to modification of isteng@Xlow regime.
Figure 4.47A (Lake 7 Storage) shows that operation of the proposed Lake 7 near its 50%
capacity elevation more than 75% of the time will result in the permanent inundation of
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Table 4.4-44.
Potentially Occurring Species that are Rare or Federal-and State-Listed at the
Lubbock Jim Bertram Lake System (JBLS) Expansion i Lake 7
Llano Estacado Water Planning Region

. Federal State
Birds Status Status
Arctic Peregrine Falcon (Falco peregrinus tundrius) - potential migrant DL T
Bai r darow @dmmodramus bairdii) i shortgrass prairie with scattered low bushes and matted
vegetation.
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large lakes; nests in LT-PDL T
tall trees or on cliffs near water; communally roosts, especially in winter; hunts live prey, scavenges,
and pirates food from other birds.
Ferruginous Hawk (Buteo regalis) i open country, primarily prairies, plains, and badlands; nests in tall trees
along streams or on steep slopes, cliff ledges, river-cut banks, hillsides, power line towers.
Lesser Prairie Chicken (Tympanuchus pallidicinctus) i arid grasslands, generally interspersed with C1
shrubs and dwarf trees; nests in a scrape lined with grasses.
Mountain Plover (Charadrius montanus) i breeding: nests on high plains or shortgrass prairie, on ground
in shallow depression; nonbreeding: shortgrass plains and bare, dirt (plowed) fields; primarily
insectivorous
Snowy Plover (Charadrius alexandrinus) i formerly an uncommon breeder in the Panhandle; potential
migrant
Western Burrowing Owl (Athene cunicularia hypugaea) - open grasslands, especially prairie, plains, and
savanna, sometimes in open areas such as vacant lots near human habitation or airports; nests
and roosts in abandoned burrows and man-made structures, such as culvert.
Whooping Crane (Grus americana) - potential migrant; winters in and around Aransas National Wildlife LE E
Refuge and migrates to Canada for breeding; only remaining natural breeding population of this
species.
Mammals
Black-footed Ferret (Mustela nigripes) i considered extirpated in Texas; potential inhabitant of any prairie LE E
dog towns in the general area.
Black-tailed Prairie Dog (Cynomys ludovicianus) i dry, flat, short grasslands with low, relatively sparse
vegetation, including areas overgrazed by cattle; live in large family groups.
Cave Myotis Bat (Myotis velifer) i roosts colonially in caves, rock crevices, old buildings, carports, under
bridges, and even in abandoned Cliff Swallow (Petrochelidon pyrrhonots) nests; roosts in clusters of
up to thousands of individuals; hibernates in limestone caves of Edwards Plateau and gypsum
caves of Panhandle during winter; opportunistic insectivore.
Plains Spotted Skunk (Spilogale putorius interrupta) i catholic in habitat; open fields, prairies, croplands,
fence rows, farmyards, forest edges, and woodlands; prefers wooded, brushy areas and tallgrass
prairie.
Swift Fox (Vulpes velox) i restricted to current and historic shortgrass prairie; western and northern portions
of Panhandle.
Reptiles
Texas Horned Lizard (Phrynosoma cornutum) i open, arid and semi-arid regions with sparse vegetation, T
which could include grass, cactus, scattered brush or scrubby trees; soil may vary in texture from
sandy to rocky; burrows into soil, enters rodent burrows, or hides under rock when inactive; breeds
March-September.
Status Key: DL-De-Listed, PDL-Proposed De-Listed, LE, LT-Federally Listed Endangered/Threatened, PE, PT-Federally Proposed
Endangered/Threatened, E/SA, T/SA-Federally Listed Endangered/Threatened by Similarity of Appearance, C1-Federal Candidate for
Listing, E,T-State Listed Endangered/Threatened, "blank"-Rare, but with no regulatory listing status.
June 2005, Annotated County Lists of Rare Species maintained by TPWD, Austin, Texas.
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514 acres of brush invaded grassland habitat and its conversion to a lacustrine environment in
which an aquatic community will develop. @ite surveys will be required to document
existing habitat valuesnd determine the necessity and scope of mitigation for significant losses.

Operation of the reservoir will result in a decrease in the volume and constancy of
streamflow in the North Fork reach between the Lake 7 dam and the Buffalo Springs Lake
backwder (Figure 4.48A).

Federal and state laws such as Section 106 of the National Historic Preservation Act and
the Antiquities Code of Texas require that impacts to cultural resources be considered. To
address impacts these laws outline a consultationegs that may involve the State Historic
Preservation Officer (SHPO), Native American Tribes, the Advisory Council on Historic
Preservation, and other interested parties. The consultation process is usually initiated by
gathering information regarding ltwral resources located within project area and presenting it to
the SHPO for an effect determination. Based on the information available the SHPO makes a
determination as to whether the properties affected are eligible for listing on the National
Regiser of Historic Places (NRHP) or for formal designation as a State Archeological Landmark
(SAL). If the SHPO feels that more information is needed in order to evaluate eligibility, they
may request additional information such as archival research, or okrgieal field
i nvestigations. I f the SHPO determines that
on the NRHP or for formal designation as an SAL, the consultation process ends and project
activities may proceed. On the other hand, iidetermined that eligible properties will be
affected, then mitigation of the effects will likely be required. Mitigation may include additional
archeological investigations, archival research, or avoidance and protection.

Available information regaing know cultural resources was gathered from the Texas
Archeological Research Laboratory in Austin. Examination of their map files identified 14
recorded archeological sites within the footprint and park boundary of Lake 7 (sed Taiip

Sites 41L1® through 41LU23 have no eligibility recommendations. However sites
411LU132 and 41LU48 were recommended for listing on the NRHP. Site 41LU49 was not
recommended for the NRHP.

As there is no evidence of any systematic archeological investigations bashgcted for
the lake area, it is likely that the Texas Historical Commission and the U.S. Army Corps of

Engineers will require an intensive archeological survey of the dam site, the maximum flood

Llano EstacadoRegional Water PAn

Septembef010 4-194 I_DR



HDR-00080268-10 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs

pool area, and the proposed park area adjacent to the Take information will be required in

order to begin the Section 106 and Antiquities Code consultation with these agencies.

Archeological Sites on Record for Lake 7

Table 4.4-45.

Lake 7

Site Description

41LU9

Prehistoric camp

411L.U10

Prehistoric camp

411U11

Prehistoric camp

411LU12

Prehistoric camp

411U13

Prehistoric camp

411U14

Prehistoric camp

411.U15

Prehistoric camp

411LU16

Prehistoric camp

411.U17

Prehistoric camp

411U18

Prehistoric camp

411LU19

Prehistoric camp

411.U132

Prehistoric camp

411.U48

Stone wall

411.U49

Prehistoric lithic scatter

4.4.3.3.4 Engineering and Costing

Costs for this option include the following:

Pump station and pipeline;

if needed;

Land and righiof-way for Lake 7 and pipeline;
Construction of dam for Lake 7;

Expansion of th future Lake Alan Henry water treatment pjant
Environmental impact assessments and archeological studies and recovery, and mitigation,

State and federal permit acquisition;
e Engineering, legal, and contingency costs, at 30 percent of theumiiwst costs for

pipelines and 35 percent for other facilities; and
¢ Interest during construction calculated at 6 percent interest rate, and a 4 percent annual

rate of return.

The total project cost for this option was estimatedb8t 388,40 (Table4.4-46). Annual

operation and maintenance costs, including energy, are estimatedis® (EX), with the total

annual cost, including debt service, operation and maintenance, and power cost, totaling
$7,956,000 (Table4.4-46). For an annual quantity of 17,650ftéyr of treated water ready for
delivery to customers, the cost 458 per acft, or $B8 per 1,000 gallons (Tabk4-46). To the
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extent that interruptible water and other firm developed water are available, the unit costs of

water woulddiffer from those presented here

4.43.3.5 Implementation Issues

This water supply option has been compared to the plan developntenacas shown
in Table 4.447, and the option meets each criterion.

The implementation of this option to supply additional watethi® City of Lubbock
depends upon acquisition of the necessary permits, including water rights and those required for

construction, as well as other issues as summarized below:

Potential Regulatory Requirements:

e Texas Commission on Environmental Quality @faRight and Storage permits;

e U.S. Army Corps of Engineers Permits will be required for discharges of dredge or fill
into wetlands and waters of the U.S. for dam construction, and other activities (Section
404 of the Clean Water Act);

e Texas Commission onrizironmental Quality administered Texas Pollutant Discharge
Elimination System Storm Water Pollution Prevention Plan;

¢ General Land Office Easement if Sta@ned land or water is involved; and

e Texas Parks and Wildlife Department Sand, Shell, Gravel andpdanit if stateowned
streambed is involved.

State and Federal Permits may require the following studies and plans:

e Environmental impact or assessment studies;

¢ Wildlife habitat mitigation plan that may require acquisition and management of
additional lawl;

¢ Flow releases downstream to maintain aquatic ecosystems;

¢ Assessment of impacts on Federald Statdisted endangered and threatened species;
and

e Cultural resources studies to determine resources impacts and appropriate mitigation plan
that may inclué cultural resource recovery and cataloging; requires coordination with the
Texas Historical Commission.

Land Acquisition Issues:
¢ Land acquired for reservoir and/or mitigation plans could include market transactions
and/or eminent domain;
¢ Additional acqusition of rightsof-way and/or easements may be required; and
¢ Possible relocations or removal of residences, utilities, roads, or other structures.
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Table 4.4-46.
Cost Estimate Summary for
Lubbock Jim Bertram Lake System (JBLS) Expansion i Lake 7
Llano Estacado Water Planning Region
September 2008 Prices

Item Estimated Cost
Capital Costs
Construction of Dam and Reservoir (Lake 7) $ 8,401,000
Intake and Pump Station (40 MGD) 4,101,000
Transmission Pipelines (20,800 ft , 48 in) 4,519,000
Water Treatment Plant Expansion (21 MGD) 28,924,000
Total Capital Cost $ 45,945,000
Engineering, Legal Costs and Contingencies (30% for pipelines & 35% for all other
construction costs; zero for studies) $15,766,400
Environmental and Archeological Studies and Mitigation 744,000
Land Acquisition and Surveying (1,127 acres) 734,000
Interest During Construction (7 years, 4 percent) 5,099,000
Total Project Cost $ 68,288,400

Annual Costs
Debt Service (Pipeline, Pump Station, & Treatment Plant expansion) (6 percent for 30

years) $ 4,558,000
Debt Service (Reservoir) (6 percent for 40 years) 891,000
Operation and Maintenance
Intake, Pipeline, and Pump Station 145,000
Dams and Reservoirs 126,000
Water Treatment Plant 2,071,000
Pumping Energy Costs (1,840,010 kWh @ $0.06/kwh) 165,000
Total Annual Cost $ 7,956,000
Quantity of Water (acft/yr) Firm Yield ] 17,650
Annual Cost of Water ($ per acft) Firm Yield* $451
Annual Cost of Water ($ per 1,000 gallons)* $1.38

1 Annual Cost of Water is for treated water at the treated water storage tanks and does not include costs associated with
transmission of treated water to or within municipal distribution systems. To the extent that interruptible water is available, unit
cost would be lower.
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Table 4.4-47.
Comparison of Lubbock Jim Bertram Lake System (JBLS) Expansion i Lake 7
to Plan Development Criteria
Llano Estacado Water Planning Region

Impact Category Comment(s)

A. Water Supply

1. Quantity 1. Sufficient to meet needs
2. Reliability 2. High reliability
3. Cost 3. Reasonable to High

B. Environmental factors

1. Environmental Water Needs Low impact
Habitat Low impact
Cultural Resources Moderate impact
Negligible impact

Threatened and Endangered Species Possible Low impact

o o~ w DN PE

2
3
4. Bays and Estuaries
5
6

Wetlands Low impact

C. Impact on Other State Water Resources e No apparent negative impacts on state water
resources; no effect on navigation

D. Threats to Agriculture and Natural e Potential impact on bottomland farms and habitat
Resources in reservoir area

E. Equitable Comparison of Strategies e Option is considered to meet municipal and
Deemed Feasible industrial shortages
Requirements for Interbasin Transfers e Not applicable

G. Third Party Social and Economic Impacts | ¢ None
from Voluntary Redistribution
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4434 Lubbock North Fork Diversion Operation

4.43.4.1 Description of Option

This water supply strategy would involve the diversioh storm water flows
(interruptible source) and reclaimed wastewater ftbenNorth Fork of the Double Mountain
Fork of the Brazos River (the North Fork) tokeaAlan Henry to supplement its firm annual
yield (Figure 4.49). The map shownin Figure 4.49 indicatesa location ofthe diversion dam
and lake in Garza Countputis only intended to serve as a general conceptualidocat/hen
this option is implemented, the specifacation will be selected baseagon the topography,
geology, land availality, permitting and perhas other factors. Key components of the

proposed system are:

¢ Diversion dam: Capacity: 1,000 acrdeet;

¢ Diversion rate: Annual: 30,000 acftlyr;

e Maximum flow: 250 cfs;

e Pump station & pipeline capacity: 250 cfs;

¢ StormwatelPipeine diameter: 96 inches;

¢ Stilling Basin at Gobbler Creek 250 cfs capacity
e Reclaimed Wastewater Pipeline diameter 27 inches;

e Stormwater Pipeline length 27,600 feet;

e Reclaimed Wastewat@&ipeline length: 27,668feet and
e Expansion of LAH pump stations 23.3 MGD

Storm water would be pumped from the diversion lake during storm events and
discharged into Gobbler Creek, which would then flow to Lake Alan Henry. Reclaimed
wastewater would be pumped continually and blendeti wiater in the Lake Alan Henry

pipeline (Section 4.4.3.2).

4.4.3.4.2 Quantity of Water Available

Storm Water

Storm water potentially available for diversion from the North Fork into Lake Alan
Henry was estimated using Run 3 of the Brazos River Basin \Kagglability Model (Brazos
WAM) developed by the Texas Commission on Environmental Quality (TEEQHhe model
utilizes a January 1940 through December 1997 hydrologic period of record to estimate water

HDR Engineering, Ilnc., fWater Avail 8tadodCGoatyali nBashien Bod a:
Texas Natural Resource Conservation Commission (now TCEQ), December 2001.
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Figure 4.4-9. Lubbock North Fork Diversion Operation
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