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Table 2. Average Annual Agricultural Cash Receipts, High Plains Trade Area, 2009-2012.

Regional State
Value Percent of State Economic Impact* Economic Impact*
($1,000,000) Total ($1,000,000) ($1,000,000)

Crops:

Corn $688.1 58.0 $1,043.8 $1,383.9
Wheat $218.4 40.8 $331.3 $439.2
Cotton $320.9 13.2 $536.7 $721.9
Sorghum $133.6 20.3 $202.6 $268.6
Ensilage $138.3 63.3 $219.8 $285.4
Hay $126.2 9.9 $200.5 $260.3
Other Crops $73.1 $116.2 $150.9
Total Crop Receipts $1,698.6 $2,650.9 $3,510.2

Livestock and Livestock Products:

Fed Beef - Value Added $1,865.8 $3,555.6 $4,367.5
Cow-calf and Stockers $357.4 : $681.1 $836.6
Hogs $204.9 $277.3 $322.5
Dairy $595.3 $866.6 $1,043.1
Other $27.0 $36.6 $42.6
Total L& LP $3,050.4 $5,417.2 $6,612.3

Other Ag-Related $14.5 $21.8 $25.5

Total Agricultural
Receipts* $4,763.5 $8,089.9 $10,148.0

*Does not include impacts of forward-linkages through the processing sectors.

Amosson, Et al.




Crop Nutrient Needs

(uantity Produced/Acre
Production Units

Mutrient Requirements (lbs):
Mitrogen (M)
P20s

k20

Wheat
30
bufacre

Irngated
Corn Cotton Sorghum
180 900 3800
bufacre lint |bs/ac |bs/acre

240
100
240

Source: McFarland, M. and Stichler, C.

Wheat
20
bu/acre

Mon-lrrigated
Corn Cotton
400
bufacre  lint |bs/ac

Sorghum
2500
|bs/acre




FIVE-YEAR AVERAGE CATTLE FED IN 26-COUNTY AREA
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Amosson, Et al.



FIGURE 3
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Counties Included in the Analysis
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Manure Production

Feedyard Manure (lbs)Ton: Production: 8 pounds per head per day

Mitrogen (M) 18.8

P20s 171

K20 252 Source: Texas Cattle Feeders Association and Texas Agncultural Extension Sermvice

Dairy Manure |bs/hd/yr/available
Mitrogen (M)
P-0g

K20 Source: http:/flivestocktrail.illinois.edu/dairynet/paperDisplay cfm?Content|D=274




Methods

* 2012 Census of Agriculture county cropping data

* Calculate crop fertilizer demand

* Census dairy cattle by county

* NASS fed cattle by county

* Calculate manure output and nutrient content

* Establish balance using Phosphorus as the constraint

* Transportation from “producing” counties to adjacent counties



A Transportation LP Problem

ing Cost Per Ton Between Counties
County Quay, NN Oldham Potter Carson  Armstrong Briscoe Swisher Castro Parmer
Randall % 1960 % 834 5410 %5 858 % 801 % 961 $ 665 §F 871 51263
Deaf Smith | % 1715 % 611 § 868 § 1235 § 1185 $1273 $ 846 F 455 3 870
Curny, WM | F 1330 F 1396 $1693 § 21567 § 2107 31830 351401 35 888 3 260

Tons Taons
County Quay, MM Oldham Potter Carson  Armstrong Briscoe Swisher Castro Parmer Shipped Available
Randall 85,055
Deaf Smith 50.846
Curry, MM

1
2
4
A
b
7
8
g
10
11

23702 11,859 246849 61,992 61,360 4140 181,535 69,630

Total Cost (in dollars) | D - | Average Cost per ton (in dollars) #DIV/0!




Solver Parameters

50514
To: () Max (®) Min () Value Of:

By Changing Variable Cells:

5C5125K514

: Add
515 <= SCS16:5K516 =
5L512:5L514 = SM512:5MS

LChange

Delete

Beset All

Load/5ave

|:| Make Unconstrained Variables Mon-MNegative

Select a Solving Simplex LP Options
Method:

Solving Method
Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear, Select the LP

Simplex engine for linear Solver Problems, and select the Evolutionary engine for Solver
prablems that are non-smooth.

Solve




Solver Solution

1
2
3
4
g
b
7
8
g9

Shipping Cost Per Ton Between Counties

County (Quay, NM

Oldham

Potter Carson  Armstrong Briscoe

Swisher Castro

Farmer

Randall % 19.60
Deaf Smith [ §  17.15
Curry, NM | 13.30

P 634
P 611
3 1396

410 % 858 F 801 F 9.61
b 868 P 1235 § 1185 $12.73
$1693 § 2157 § 21.07 $18.30

% 6.65
b 646
$14.01

871 $12.63
$ 455 F 870
% 8.88 3§ 2.60

County (Quay, NM

Oldham

Potter Carson

Armstrong Briscoe Swisher Castro

Parmer

Tons
Shipped

Tons
Avallable

Randall 0
Deaf Smith 0
Curry, NM 0

116559 69056
0 0

4140
0
0

0 0
50846 0
0 29808

85,055
50,846
29,808

Received [i]

0
0
0
0

0

0
0 0 0
11859 0| 69056 |

4140]

50846 29308

Capacity 17.031

23,702

11,859 246,849 81,992 61,360

4,140

181,535 63,630

Total Cost (in dollars)

$938,009 |

Average Cost per ton (in dollars)




Apply Water Limitations
40% cut in irrigated acres
0% increase in dryland acres

Shipping Cost Per Ton Between Counties

1
2
3
4
5
B
7
8
9
10
1
12
13
14
15
16
17
18
19

20

21

22

23

24

25

26

County

Quay, NM Union, MM Dallam

Sherman

Maoore

Oldham

Puotter

Carsaon

Armstrong Briscoe

Floyd

Hale

Castro

Lamb

Bailey

Hartley
Randall

Deaf Smith
Parmer

Curry, MM
Roosevelt, MM
Swisher

15.66
19.60
1715
15.09
13.30
14.70
26.65

12.11
22.38
2267
28.47
26.89
29.82
2778

3
-
B
3
-
B
B

578
14.87
1512
2207
2426
26.96
20.28

947
5 1584
5 2004
5 27.63
293
§ 32.00
B 21.23

-

6.11
10.47
1523
2293
24 42
2712
15.88

6.40
8.34
6.11
12.47
13.96
16.66
12.43

5 893
5 410
5 668
5 15.46
5 16.93
F 19.63
5 839

12.58

8.58
12.35
20.09
21.57
2427
12.30

N
P80
5 11.85
5 19.59
5 21.07
8 2377
5 954

3
-
B
3
-
B
B

19.97

9.61
12.73
16.82
18.30
21.00

b.36

-

b
B
5
b
B
5

239
13.56
14.74
1740
18.95
19.83

8.86

19.52

918
10.36
13.03
15.46
14.57

522

5 13.73
O
5 455
3 832
5 6.88
§ 11.58
i 644

20.81
14.88
10.39

8.55
10.09
10.98
12.09

5 18.68
5 13.20
5 826
P48
5 630
5 6.67
$ 1233

County

Quay, NM Union, NM

Dallam

Sherman

Oldham

Potter

Carson

Armstrong Briscoe

Hala

Castro

Lamb

Bailey

Tons
Shipped

Tons
Available

Hartley
Randall

Deaf Smith
Parmer

Curry, MM
Roosevelt, NI
Swisher

19714

0

0
11595

0
0
0
0
0

0

0
106336
0

0

0
56741

0
0
11480
0
0
0
0

0

0

0
63416
168

0
0

0
0
0
0
56573

24057
0

19714

30209

141105

63416

56741

24057

H6T41

19,714
90,209
141,105
63.416
56,741
24 057
56,741

Received

0
0
0
0
0
0
0
0

19714]

0
0
0
0
0
0
0
0

[ ) o I e I e o e

23288

11595]

0
0
0
0
0
0
0
0

oo o oo o o o

0
0
0
0
0
0
0
0

163077]

11430]

63554]

80630

Capacity

16,696

31,846

258,744

189,454

142,943

23,288

11,685

211,957

78,951

55,081

250,564

334,916

11,480

288,981

80,630

Total Cost (in dollars)

Average Cost per ton (in dollars) |

7.a7




Conclusions

* Crops can utilize all the manure
generated

* No problem getting rid of
future manure

Further Research

* Quantify value of manure as
crop input

* Look at profit maximization for
crop producers

* Examine alternatives; raw,
compost, energy generation

* Develop the economics
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