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% Change of TWDB 2021 Projections relative to 2016 RWP

% Change TWDB 2021 Proj. from 2016 RWP Proj.
County 2020 2030 2040 2050 2060 2070
ARMSTRONG -34% -34% -34% -34% -34% -34%
CARSON -20% -20% -20% -20% -20% -20%
CHILDRESS -16% -45% -45% -45% -45% -46%
COLLINGSWORTH -28% -28% -28% -28% -28% -28%
DALLAM 27% 27% 27% 27% 27% 27%
DONLEY -33% -33% -33% -33% -33% -33%
GRAY 36% 36% 36% 36% 36% 36%
HALL -3% -3% -3% -3% -3% -3%
HANSFORD 34% 34% 34% 34% 34% 34%
HARTLEY 7% 7% 7% 7% 7% 7%
HEMPHILL -8% -8% -8% -8% -8% -8%
HUTCHINSON -48% -48% -48% -48% -48% -48%
LIPSCOMB -20% -20% -20% -20% -20% -20%
MOORE -16% -16% -16% -16% -16% -16%
OCHILTREE -19% -49% -19% -49% -19% -49%
OLDHAM -7% -71% -7% -71% -7% -71%
POTTER 35% 35% 35% 35% 35% 35%
RANDALL 23% 23% 23% 23% 23% 23%
ROBERTS -9% -9% -9% -9% -9% -9%
SHERMAN 17% 17% 17% 17% 17% 17%
WHEELER -19% -19% -19% -19% -19% -19%
Region Total -1% 0% 0% 1% 1% 1%
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Issues with TWDB 2021 Livestock Water
Use Estimates

Alnability to assign accurately confined livestock
operation inventories given information sources to
counties due to disclosure problems.

AFailure to recognize differences in the unique
livestock enterprise composition within the region.

Alnsufficient delineation of water use by species
estimates given enterprise composition differences.

ALack of knowledge concerning changing conditioas
within the livestock sector within the region. %



TWDB and 2016 RWP Estimates of Daily Water Use by Species.

Table 1-2 Estimated per head daily water use

TWDB Category NASS Data Type i Hear:i e e
(in gallons)
Milk 75
Cattle
Fed & Other 15
Hens 86* (per 1,000 head)
Poultry -
Broilers 77* (per 1,000 head)
Horses Horses, Ponies, & Burros 12
Hogs Hogs 11
Sheep Sheep 2
Goats Milk, Meat, Angora 0.5

*Source: “How Much Water Does a Broiler House Use?”,

Swine
Sows 11 gal/day
Finishing 5.0 gal/day
Growing 2.5 gal/day
Custom XX gal/day

L

Species 2016 RWP (gal/day)

Beet Cows 20

Fed Beef 12.5
Summer Stockers 10

Winter Stockers 8

Dairy Cattle 55

Equine 12

Poultry 0.09

Swine 25-8.2




TWDB and Revised RWP Daily Water Use Estimates

by Species

*. Species 2021 RWP (gal/day) TWDB 2021 (gal/day)
Beef-Al | 15
Beef Cows 20 |
Fed Beef 125 |
Summer Stockers N -
Winter Stockers s |
Dairy Cattle 65 75
Equine 12 12
Poultry - All 009 | e
Poultry: Hens |  —eee- 0.086
Poultry: Broillers | - 0.077
Swine-Al | e 11
Swine: Sows | 2% T R —
Swine: Nursery 25
Swine: Finishing 50 | e




Projected Changes in Region A Livestock Inventories

for the 2016 RWP and 2021 RWP, 202070.

Species 2016 RWP 2021 RWP
R Projected Growth Rates - )
Beef Cows:
2017 —2070 0.00% 0.50% annual growth rate
Fed Beef:
2020 -2070 5% growth per decade startingin | 5% growth per decade starting in

2030 in Dallam_ Hansford,
Hartlev, Moore, Ochiltree, and
Sherman Counties. Mo growth in
other counties.

2030 in Dallam Hansford, Hartley
Moore, Ochiltree, and Sherman
Counties. No growth in other
counties.

2

Summer Stockers:

2017 - 2070 0.00% 0.50% annual growth rate
Winter Stockers:
2017 - 2070 0.25% 0.50% annual growth rate
Dairy Cattle:
2017 - 2030 In 2020, 60,000 cows allocated to | 2.00% annual growth rate in all
Dallam, Hartley, Moore and dairy counties.
Sherman Counties based on
percentage of TCEQ permits
2030 - 2070 1.00% annual growth rates in all | 1.00% annual growth rates in all

dairy counties.

dairy counties.




Projected Changes in Region A Livestock Inventories for the

2016 RWP and 2021 RWP, 262070 (cont.).

Species 2016 RWP 2021 EWP
e Projected Growth Rates --—————-- 3
Equine
2020 - 2070 1.00% 0.00%
Poultry:
2020 - 2070 In 2020, add 1,000,000 capacity In 2030, add 1,000,000 capacity
operations in Armstrong, Carson, operations in Armstrong, Carson,
Childress, Collingsworth, Gray, Childress, Collingsworth, Gray,
Oldham. and Wheelsr Counties. Oldham, and Wheeler Counties.
No other growth 1s assumed. No other growth is assumed.
Swine:
2017 - 2070 Dallam County inventory scaled | Ochiltree County inventory scaled
up to reflect new operation. 0.00% | up (0.05% annually) to reflect new
growth mn other counties operation. 0.00% growth in other
counties
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Results




Projected Region A Livestock Inventories for the 2016 RWP and 2021

RWP for Selected Years, 2020 and 2070.

2016 RWP | 2021 RWP | 2016 RWP | 2021 RWP
Species 2020 2020 2070 2070

(===~ Number of Head---------- )
Beet Cows 251,000 236,649 251,000 303,673
Fed Beet 1,312,739 1,302,964 1,591,960 1,562,908
Summer Stockers 338,965 380,312 338,965 488,027
Winter Stockers 255,924 226,441 289,955 290,576
Dairy Cattle 119,100 112,155 195,881 203,552
Equine 17,713 16,802 29,131 16,802
Poultry 6,005,951 6,267 7,005,739 7,006,267
Swine 519,957 552,259 431,557 610,621




Region A Estimated Livestock Water Use by Species, 22000

Water Use by Species
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Region A Estimated Livestock Water use by County, 2070.
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Comparison Between TWDB and Revised Estimates of Region A Livestock Wate
Use by County, 20202070.

2021 Region A WP Projections 2021 TWDB RWP Draft Projections % Change from TWDB 2021 to 2021 RWP
County 2020 2030 2040 2050 2060 2070| 2020 2030 2040 2050 2060 2070| 2020 2030 2040 2050 2060 2070
ARMSTRONG 332 449 467 485 504 524 425 428 430 432 434 437 28% 5% -8% -11% -14% -17%
CARSON 315 430 446 462 478 496 556 559 563 566 570 573 76% 30% 26% 23% 19% 16%
CHILDRESS 342 460 478 497 517 538 267 269 270 271 273 274| -22% -42% -44% -45% -47% -49%
COLLINGSWORTH 459 583 607 633 660 688 431 433 435 437 439 441 6% -26% -28% -31% -33% -36%
DALLAM 4521 4,860 5,115 5,390 5,686 6,006 5644 5939 6258 6603 6977 7,381 25% 22% 22% 22% 23% 23%
DONLEY 971 994 1,019 1,046 1073 1,102 895 897 897 899 900 901| -8% -10% -12% -14% -16% -18%
GRAY 1,895 2,148 2,246 2,352 2,469 2,596| 1,839 1,874 1914 1,956 2,004 2,055 -3% -13% -15% -17% -19% -21%
HALL 340 357 375 394 414 435 327 328 330 331 332 334 4% 8% -12% -16% -20% -23%
HANSFORD 4,030 4,204 4,388 4,580 4,783 4,995| 4,596 4,786 4,987 5,198 5,418 5650| 14% 14% 14% 13% 13% 13%
HARTLEY 6,580 7,375 7,924 8519 9,165 9,866| 6,932 7,443 7,998 8604 9,263 9,984| 5% 1% 1% 1% 1% 1%
HEMPHILL 1,117 1,146 1,177 1,210 1,244 1280| 1,170 1,173 1,178 1,183 1,188 1,195 5% 2% 0% -2% -5% -7%
HUTCHINSON 600 636 666 699 734 771 441 454 470 486 505 525| -26% -29% -29% -30% -31% -32%
LIPSCOMB 605 631 658 688 718 750 758 776 795 816 840 867| 25% 23% 21% 19% 17% 16%
MOORE 5414 6,192 6,698 7,251 7,855 8,515| 3,082 3,274 3,483 3,709 3,953 4,218| -43% -47% -48% -49% -50% -50%
OCHILTREE 2,801 2,962 3,120 3,286 3,462 3,647| 2,165 1,865 1,915 1,968 2,024 2,084| -23% -37% -39% -40% -42% -43%
OLDHAM 1,110 1,239 1,268 1,299 1,332 1,366 1,148 1,150 1,152 1,155 1,158 1,161 3% 7% -9% -11% -13% -15%
POTTER 510 530 552 575 600 625 651 652 655 657 660 664 28% 23% 19% 14% 10% 6%
RANDALL 2,663 2,705 2,741 2,778 2,819 2,862| 3,270 3,283 3,298 3,314 3,331 3,350| 23% 21% 20% 19% 18% 17%
ROBERTS 383 402 422 444 466 490 335 335 336 337 338 339| -12% -17% -20% -24% -28% -31%
SHERMAN 3,576 3,813 4,006 4,212 4,432 4,669| 4,041 4,254 4,481 4726 4,987 5269 13% 12% 12% 12% 13% 13%
WHEELER 1,186 1,321 1,358 1,396 1,436 1,479| 1,271 1,354 1356 1,357 1,360 1,361 7% 2% 0% -3% -5% -8%
Region Total 39,756 43,440 45,732 48,196 50,847 53,700[40,244 41,526 43,201 45,005 46,954 49,063 1% -4% -6% -7% -8% -9%



Comparison of 2016 RWP and Revised 2021 RWP Region A
Livestock Water Use, 20202070.
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Summary & Conclusion

ARegion A livestock water use is projected to be up
8% by 2070 from the 2016 projections due to
changes in inventory and projected future growth

ACounty level livestock water use projections vary up
to 50% from the TWDB projections

AConclusionRegion A livestock water use
projections will need to be done at the regional
level because of the differences in enterprise
composition, changing conditions and an increasing
lack of data to delineate confined livestock %

operations.
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2021 Region A Irrigation
Demand Estimates
using a 10YRA method

Sr. Res. Engr. & TAMU Regents Fellow T Amarillo

Professor & TAMU Regents Fellow 1 Amarillo

Asst. Professori Ama%%
Texas A&M AgriLife Research



20 Panhandle Regional

Water Plan

TWDB 2021 Irrigation Estimates Approact

TWDB proposed a
X p 8SIFNJ NdzyyAy3a | gSNIF IS |

Result: high & inflated county & regional
Irrigation demand estimates
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Proposed 2021 Methodology
Approaches

1) water balance type models,
2) a longer term running average approach, &

3) a selected average type approach (without

Inclusion of extreme values). %
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Selected 2021 Approach
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CNZY LINAZ2NXAY |yeée

A Correct baseline regional value is required !!

-AK2dzt R FANBSKkFEATY SAGK LINA2NI D2
- should acceptably agree with county values

- county to county values/crop variations should be representatively
limited

A Baseline value should account/reflect some degree of weather variance

P
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Running Average Approach Notes

data notes:

- based on a pumped and depletion allowance concept

- requires a realistic annug@mpagerate (can readjust every5yrs)

a0 OT R22NE LI O 0BMNYGI QR . LI LI OB B

NBljdzZANB& D2/50Q04 RFGF F2NJ NBFEEAZAC
- can be determined/apportioned on a county by county basis
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XRSLISYRSYOASA

ALonger 10YRA (year running average) value is viewed
better than 5 due to extreme event conditions
SyoOz2dzyid SNBERX

AGood results depend on:
AXF OOdzNI 6S Ay Llzi dzaS RIFEGlF 6FNRY D2/

AXy2G ttf D2/5Qa KIFI@S mn &SI N RFGl
AXGKSY (0KS A&aadzS 2F RAFTFSNByOSa
(thus, not all just method)
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NPWD 2010 2011 2012 2013 2014 2015
Dallam 302,600 374,800 372,000 399,300 393,700 297,000
Hartley 401,600 519,700 458,700 459,000 442,100 332,700
Moore 178,400 271,700 234,700 228,300 210,000 156,700
Sherman 261,700 407,300 348,100 346,700 361,400 251,700
Hansford 130,000 235,000 218,800 202,000 211,700 148,800
Hutchinson 42,100 73,800 72,300 69,800 74,000 57,700
Lipscomb 33,900 52,100 55,600 42,600 48,800 39,400
Ochiltree 62,300 114,400 109,300 98,300 106,300 77,400

Total 1,412,600 2,048,800 1,869,500 1,846,000 1,848,000 1,361,400
TWDB 2010 2011 2012 2013 2014 2015

Dallam 363,839 492,709 495,905 391,980 381,731 290,694
Hartley 340,554 485,781 459,066 453,957 408,601 331,111
Moore 162,595 267,459 234,989 223,823 207,764 150,520
Sherman 236,631 396,637 347,939 344,067 336,265 246,920
Hansford 128,632 233,705 218,779 198,733 211,451 146,249

Hutchinson 40,372 73,755 72,091 69,436 64,429 51,454
Lipscomb 31,415 51,358 55,494 41,931 44,113 35,362
Ochiltree 60,484 109,671 109,415 93,437 92,878 76,211

Total 1,364,522 2,111,075 1,993,678 1,817,364 1,747,232 1,328,521
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NPWD vs TWDB data

NPWD vs TWDB District Totals
2010- 2015 years
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NPWD vs TWDB data

Dallam County
2010-2015
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NPWD vs TWDB data

Hartley County
2010 -2015
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NPWD vs TWDB data

Moore County
2010-2015
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Data Calculations

ATWDB only provided 5 years data

ANPWD provided 10 years data

AIn calcs used NPWD county data due to TWDB differences
(inflated w/ reason unknown)

A Estimates of past derived by other than reliable metered records
such as water surveys, average estimations from multiple sources
and/or power used and average efficiency derived values may not
reflect actual or accurate pumped values

A Realized that accurate, complete 10 year values do not exist for
all counties within Region A

A Adjusted 5yr TWDB data to 10yr data based on trend of {Tﬁq{g
TWDB data differences (i.e. proportioning modifier) "‘»‘
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T el

6,229 4,194 485 7,096 13.9
_ 87,076 55,702 56.3 95,796 10.0
_ 14,108 7,308 93.0 15,794 12.0
Collngsworth 47,355 17,943 (GEE 53,226 124
‘palam 337,830 369,864 8.7 425,233 259
Donley 30,835 24,080 281 34,426 116
Gray 32,210 21,291 513 35,702 108
Hal 31,715 10,134 213.0 35,192 11.0
‘Hansford 171,900 134,902 274 198,260 153
‘Harley 406,990 345,365 17.8 429,592 56
‘Hemphil 5,665 1,907 1971 6,653 17.4
‘Hutchinson 59,910 40,008 49.7 64,017 6.9
Lipscomb 40,870 20,009 1043 44,862 98
‘Moore 200,550 143,028 40.2 219,326 94
B o o e 217 1og
‘Oldham 4,710 3,937 196 5,368 14.0
‘Potter 3,168 3,427 76 3,702 16.9
‘Randall 17,677 18,000 1.8 21,471 215
‘Roberts 8,523 5,958 43.1 9,523 117
‘sherman 304,360 220,966 377 332,308 92
‘Wheeler 16,185 8,203 97.3 17,728 95
_ 1,912,326 1,513,469 26.4 2,148,452 12.3
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XgKe Aa UKS ¢2 5, S &
XA0Qa (GKS RIOF dzaSR Xb 2

A7% greater than GWCD data sets (i.e. metered)
Acontains drought of record year

Acontains 4 out of 5 year of drier than normal data
A5 yr (short term period impact of extreme events)
ANot representative starting point for 5@ forecast
ANeed longer term to buffer extreme events %
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XgKI O RFOGFE K

Extreme events ( in this time periodrought)

AH MM Y T ®n MAaZst4nmonthe p €
AH N MH Y MH®POOES ydnoce
AH nmMo Y MPpPHES pPdPmMcE

A2014: no fall or winter rain, so profile dry &
ANRPOSNR aogl GSNJ Idzy a
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Results

A 10YRA value of 1,912, 326faws 1,513, 469 aft (+ 26.4%)

A5 major irrigated NPWD counties alone account for > 74% of the
10YRA regional demand total. They are Dallam, Hartley, Sherman,
Moore and Hansford counties

A Those 5 NPWD counties account for 88% of the NPWD irrigation
demandtotalcaz 3J2u U2 3IASU UGKSY O2 NN

ACKS NBL2NISR arfft | GFAflIofS @&
NPWD irrigation pumping records is 1.563 milliortgclata from
NPWDWalthour, 2017).

Al 3 RNRdAzZAKG @SINAR |NB aasSiaif SRE
demand should be reduced to less than the 1.912M value
aadzyAy 3aX
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A Regarding ? of whether some southern Region A counties could
Increase Iirrigatiompumpagein drought type years due to either
well capacity (i.e., aquifer limitation) or the number of well
limitations was looked at

A Reviewing annual counfyumpagerecords indicated that while
some (lesser irrigated) county limitatioegistendin a few
southern counties, irrigatiopumpagerates were significantly
Increased in the drier years.

A As to whether this condition can consistently be met going
forward later in time (i.e. if another extreme event occurs)
remains a viable question and concern.

P
T w2 .
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Summary

A Surmise that a longer term 10 year running average represents the regional irrigation
demand more representatively than that of a shorteyéar term (as proposed by the
TWDB) patrticularly as to when the calculations contain extreme annual event levels.

A The current 16year period contains multiple record or near record drought event
years and is viewed to result in an computationally inflated demand value.

A The 10year running average is advocated for adoption due to the demand
representation aspect and in consideration of the length of accurate available records
oe az2zysS D2/5Qa FyR LJ2aaArAocte 2F UKS ¢25.
A It is also stressed that data sets be accurate and representative of actual

encountered county (and regional) conditions and nominally agree withmatiaged
GWCD metered county use values.

ACdNIKSNY2NBZ AdG_Aa NBO2IYAITI SR (KI & 2y O
HaMnU I NB a2dzi & AR Year pariddygoig2ovvaddan time Xh2 y I £ M
regional irrigation demand value will revert to a demand value below the current

computed 10YRA level ©f912,326act. . %



