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Livestock Demand Revisions



Estimated 2021 
Livestock Water 

Demands



% Change of TWDB 2021 Projections relative to 2016 RWP
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1Issues with TWDB 2021 Livestock Water 
Use Estimates
ÅInability to assign accurately confined livestock 

operation inventories given information sources to 
counties due to disclosure problems. 

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

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

ÅLack of knowledge concerning changing conditions 
within the livestock sector within the region.



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

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



TWDB and Revised RWP Daily Water Use Estimates 
by Species



Projected Changes in Region A Livestock Inventories 
for the 2016 RWP and 2021 RWP, 2020 -2070.



Projected Changes in Region A Livestock Inventories for the 
2016 RWP and 2021 RWP, 2020 -2070 (cont.).
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Results



Projected Region A Livestock Inventories for the 2016 RWP and 2021 
RWP for Selected Years, 2020 and 2070.



Region A Estimated Livestock Water Use by Species, 2020 - 2070



Region A Estimated Livestock Water use by County, 2070.



Comparison Between TWDB and Revised Estimates of Region A Livestock Water 
Use by County, 2020 ς2070.



Comparison of 2016 RWP and Revised 2021 RWP Region A 
Livestock Water Use, 2020 ς2070.
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1Summary & Conclusion

ÅRegion 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

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

ÅConclusion:Region 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

Thomas Marek, PE
Sr. Res. Engr. & TAMU Regents Fellow ïAmarillo
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Professor & TAMU Regents Fellow ïAmarillo
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Texas A&M AgriLife Research



Panhandle Regional 

Water Plan202

1
TWDB  2021 Irrigation Estimates Approach

TWDB proposed a

Χ р  ȅŜŀǊ ǊǳƴƴƛƴƎ ŀǾŜǊŀƎŜ ŀǇǇǊƻŀŎƘ

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

Χŀ ƭƻƴƎŜǊ ǘŜǊƳ ǊǳƴƴƛƴƎ ŀǾŜǊŀƎŜ ŀǇǇǊƻŀŎƘ

ΧǘƘŀƴ ǿƘŀǘ ¢²5. ǇǊƻǇƻǎŜŘ



Panhandle Regional 

Water Plan202

1CǊƻƳ ǇǊƛƻǊΧƛƴ ŀƴȅ ŎŀǎŜ
ÅCorrect baseline regional value is required !!

- ǎƘƻǳƭŘ ŀƎǊŜŜκŀƭƛƎƴ ǿƛǘƘ ǇǊƛƻǊ D²/5Ωǎ ƻǾŜǊŀƭƭ ŀǾŜǊŀƎŜ ǳǎŀƎŜ

- should acceptably agree with county values

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

ÅBaseline value should account/reflect some degree of weather variance
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1Running Average Approach Notes

data notes:

- based on a pumped and depletion allowance concept

- requires a realistic annual pumpagerate (can re-adjust every5 yrs)

-άōŀŎƪŘƻƻǊέ ǇŀǘǘŜǊƴǎ ŀ ². ŎƻƴŎŜǇǘ ό ieΦ ŎŀƴΩǘ ǇǳƳǇ ǿƘŀǘ ŘƻƴΩǘ ƘŀǾŜύ

-ǊŜǉǳƛǊŜǎ D²/5Ωǎ Řŀǘŀ ŦƻǊ ǊŜŀƭƛǎǘƛŎ ǇǳƳǇƛƴƎ ǊŀǘŜ

- can be determined/apportioned on a county by county basis
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1ΧŘŜǇŜƴŘŜƴŎƛŜǎ

ÅLonger  10YRA (year running average) value is viewed 
better than 5 due to extreme event conditions 
ŜƴŎƻǳƴǘŜǊŜŘΧ

ÅGood results depend on:
ÅΧŀŎŎǳǊŀǘŜ ƛƴǇǳǘ ǳǎŜ Řŀǘŀ όŦǊƻƳ D²/5Ωǎύ 

ÅΧƴƻǘ ŀƭƭ D²/5Ωǎ ƘŀǾŜ мл ȅŜŀǊ Řŀǘŀ

ÅΧǘƘŜƴ ǘƘŜ ƛǎǎǳŜ ƻŦ ŘƛŦŦŜǊŜƴŎŜǎ ƻŦ D²/5 ϧ ¢²5. Řŀǘŀ ǎŜǘǎ
(thus, not all just method)
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1NPWD vs TWDB (6 yr) data differences
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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1NPWD vs TWDB data
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1NPWD vs TWDB data
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1NPWD vs TWDB data
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1NPWD vs TWDB data
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1Data Calculations 

ÅTWDB only provided 5 years data

ÅNPWD provided 10 years data

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

ÅEstimates 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

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

ÅAdjusted 5 yr TWDB data to 10yr data based on trend of NPWD to 
TWDB data differences (i.e. proportioning modifier)
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110YRA Resulting data 
 

County Irrigation. Demand, 
ac-ft  

SB4 Estimates, 
ac-ft  

Difference, 
% 

Armstrong  6,229   

Carson  87,076   

Childress 14,108   

Collingsworth  47,355   

Dallam  337,830   

Donley  30,835   

Gray  32,210   

Hall 31,715   

Hansford 171,900   

Hartley  406,990   

Hemphill  5,665   

Hutchinson  59,910   

Lipscomb  40,870   

Moore 200,550   

Ochiltree  84,460   

Oldham 4,710   

Potter  3,168   

Randall  17,677   

Roberts 8,523   

Sherman  304,360   

Wheeler 16,185   

10RYA*  1,912,326   

*10 year running year average 

County

Irrigation. Demand, 

ac-ft

2016 Estimates, 

ac-ft
2016 Difference, %

TWDB Estimates, 

ac-ft

TWDB Difference, 

%

Armstrong 6,229 4,194 48.5 7,096 13.9

Carson 87,076 55,702 56.3 95,796 10.0

Childress 14,108 7,308 93.0 15,794 12.0

Collingsworth 47,355 17,943 163.9 53,226 12.4

Dallam 337,830 369,864 -8.7 425,233 25.9

Donley 30,835 24,080 28.1 34,426 11.6

Gray 32,210 21,291 51.3 35,702 10.8

Hall 31,715 10,134 213.0 35,192 11.0

Hansford 171,900 134,902 27.4 198,260 15.3

Hartley 406,990 345,365 17.8 429,592 5.6

Hemphill 5,665 1,907 197.1 6,653 17.4

Hutchinson 59,910 40,008 49.7 64,017 6.9

Lipscomb 40,870 20,009 104.3 44,862 9.8

Moore 200,550 143,028 40.2 219,326 9.4

Ochiltree 84,460 57,243 47.5 93,177 10.3

Oldham 4,710 3,937 19.6 5,368 14.0

Potter 3,168 3,427 -7.6 3,702 16.9

Randall 17,677 18,000 -1.8 21,471 21.5

Roberts 8,523 5,958 43.1 9,523 11.7

Sherman 304,360 220,966 37.7 332,308 9.2

Wheeler 16,185 8,203 97.3 17,728 9.5

10YRA 1,912,326 1,513,469 26.4 2,148,452 12.3
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1ΧǿƘȅ ƛǎ ǘƘŜ ¢²5. ŜǎǘƛƳŀǘŜ ǎƻ ƭŀǊƎŜΚ

ΧƛǘΩǎ ǘƘŜ Řŀǘŀ ǳǎŜŘ ΧҌ ƻǳǘŎƻƳŜ ƻŦ ŎƻƳǇΦ ƳŜǘƘƻŘ

Å7% greater than GWCD data sets (i.e. metered) 

Åcontains drought of record year

Åcontains 4 out of 5 year of drier than normal data

Å5 yr (short term period impact of extreme events) 

ÅNot representative starting point for 50 yr forecast 

ÅNeed longer term to buffer extreme events
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1ΧǿƘŀǘ Řŀǘŀ Κ

Extreme events ( in this time period- drought) 

Åнлмм Υ    тΦлмάΣ моΦорέ ōŜƭƻǿΧлΦнр ƛƴ мst 4 months

Åнлмн Υ    мнΦооέΣ уΦлоέ ōŜƭƻǿΧ ōǳǘ Ih¢¢9wΣ ǎƻ Ҕ9¢

Åнлмо Υ    мрΦнέΣ рΦмсέ ōŜƭƻǿ

Å2014:     no fall or winter rain, so profile dry &     
ƎǊƻǿŜǊǎ άǿŀǘŜǊ Ǝǳƴ ǎƘȅέΣ ǎƻ ǇǳƳǇ 
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1Results

Å10YRA value of 1,912, 326 ac-ft vs 1,513, 469 ac-ft (+ 26.4%)

Å5 major irrigated NPWD counties alone account for > 74% of the 
10YRA regional demand total. They are Dallam, Hartley, Sherman, 
Moore and Hansford counties 

ÅThose 5 NPWD counties account for 88% of the NPWD irrigation 
demand total ςǎƻ Ǝƻǘ ǘƻ ƎŜǘ ǘƘŜƳ ŎƻǊǊŜŎǘΧ

Å¢ƘŜ ǊŜǇƻǊǘŜŘ άŀƭƭ ŀǾŀƛƭŀōƭŜ ȅŜŀǊǎέ όƭƻƴƎ ǘŜǊƳ ŀǾŜǊŀƎŜ ǾŀƭǳŜύ ƻŦ ǘƘŜ 
NPWD irrigation pumping records is 1.563 million ac-ft (data from 
NPWD-Walthour, 2017). 

Å!ǎ ŘǊƻǳƎƘǘ ȅŜŀǊǎ ŀǊŜ άǎŜǘǘƭŜŘέ ƻǳǘ ƻŦ ǘƘŜ мл¸w!Φ ¢ƘŜ ǘƻǘŀƭ 
demand should be reduced to less than the 1.912M value 
ŀǎǎǳƳƛƴƎΧ
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1!ƭǎƻ ƛǎǎǳŜΧ

ÅRegarding ? of whether some southern Region A counties could 
increase irrigation pumpagein drought type years due to either 
well capacity (i.e., aquifer limitation) or the number of well 
limitations was looked at

ÅReviewing annual county pumpagerecords indicated that while 
some (lesser irrigated) county limitations existendin a few 
southern counties, irrigation pumpagerates were significantly 
increased in the drier years. 

ÅAs 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.
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1Summary

ÅSurmise that a longer term 10 year running average represents the regional irrigation 
demand more representatively than that of a shorter 5-year term (as proposed by the 
TWDB) particularly as to when the calculations contain extreme annual event levels. 

ÅThe current 10-year period contains multiple record or near record drought event 
years and is viewed to result in an computationally inflated demand value. 

ÅThe 10-year running average is advocated for adoption due to the demand 
representation aspect and in consideration of the length of accurate available records 
ōȅ ǎƻƳŜ D²/5Ωǎ ŀƴŘ Ǉƻǎǎƛōƭȅ ƻŦ ǘƘŜ ¢²5.Φ 

ÅIt is also stressed that data sets be accurate and representative of actual 
encountered county (and regional) conditions and nominally agree with well-managed 
GWCD metered county use values. 

ÅCǳǊǘƘŜǊƳƻǊŜΣ ƛǘ ƛǎ ǊŜŎƻƎƴƛȊŜŘ ǘƘŀǘ ƻƴŎŜ ǘƘŜ ŎǳǊǊŜƴǘ άǎŜǊƛŜǎ ƻŦ ŘǊƻǳƎƘǘ ȅŜŀǊǎέ όнлмм-
нлмпύ ŀǊŜ άƻǳǘǎƛŘŜέ ǘƘŜ ŎƻƳǇǳǘŀǘƛƻƴŀƭ мл-year period going forward in time, the 
regional irrigation demand value will revert to a demand value below the current 
computed 10YRA level of 1,912,326 ac-ft..


