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Problem 

This analysis investigates the economic feasibility of expanding a sprinkler 

irrigation system with rising energy costs. Tl1e existing cropping system is com­

prised of 160 acres of alfalfa, irrigated by side roll sprinklers, 230 acres of al­

falfa irrigated by open ditch, 160 acres of barley, irrigated by side roll sprinklers, 

and 134 acres of dry land wheat. Hater for the sprinklers is obtained from Raymond 

Creek while water for the land irrigated by open ditch is obtained from Taylor Canal 

and from a well. The expanded systems will comprise 684 acres, of which 223 will be 

barley and 456 alfalfa. 

The first part of the analysis is concerned with the economic feasibility of 

expanding the existing side roll sprinkler system to one which will irrigate 684 

acres. Electrical pumping will be used to obtain water from Raymond Creek and the 

well. The second part of the analysis is concerned with expanding tl1e existing 

sprinkler system to 684 acres, of which 600 acres Hill be sprinkled through gravity 

flow from Raymond Creek. The purpose of this part of the analysis is to determine 

whether the increased acreage and reduction in power costs due to gravity flow will 

pay for the increased capital costs. 

Objectives 

The objectives of this analysis are to: (1) establish cost and return budgets 

for the existing sprinkler system, and an expanded sprinkler system using electrical 

pumps and an expanded system using gravity flow in place of the electrical pumps, 

(2) estimate the average monthly flow of Raymond Creek from I~y to September, and 

(3) determine the economic feasibility of the two alternative enlarged irrigation 

systems in the face of rising energy costs. 
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Methodology 

The method of analysis used was benelit-cost analysis. The benefits and costs 

were calculated for each of the three alternative sprinkler irrigation systems. 

Energy costs were increased at 5% compounded annually in one analysis, while in 

another energy costs were increased at 5% compounded annually and all other costs 

and the benefits were inflated at 2% compounded annually. To determine the economic 

feasibility of the two expanded systems, the differences between the annual benefits 

and costs of the existing system and the annual benefits and costs of the expanded 

system were computed. These differences in benefits and costs were then discounted 

at 7% for each of the two expanded systems to determine the benefit-cost ratio. 

The planning horizon was 15 years for the pump system and 20 years for the gravity 

flow system. 

DESCRIPTION OF FARH SITUATION 

Existing Resources 

The existing cropping system is comprised of 160 acres of alfalfa, irrigated 

by sprinklers, 230 acres of alfalfa, irrigated by open ditch, 160 acres of b~rley, 

irrigated by sprinklers and 134 acres of dry farm wheat. Water for tl1e irrigation 

by sprinklers is obtained from Raymond Creek while water for the land irrigated 

by open ditch is obtained from Taylor Canal and from well water. Raymond Creek 

provides 10.1 C.F.S. in July and falls to 3.5 C.F.S. on the average in September 

(Refer to Table 4, page 7). Taylor Canal provides 6-7 C.F.S. on the average wl1il,· 

the well produces 2688 G.P.M. or almost 6 C.F.S. 

Future Plans 

Future plans are to put the entire irrigated and dry farm land uncler one 

sprinkler system. As indicated earlier, two alternative plans are being 

considered. One system would be to use Raymond Creek water which would be 
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supplemented with well water as needed. his water would be pumped into a 

large main line which services smaller main lines which in turn service the 

sprinkler laterals. This alternative would substantially increase energy costs 

because of the additional electric pumps required by the system. The other 

alternative is to service the entire system with gravity flow from Raymond 

Creek. This alternative would reduce energy costs from those of the existing 

system, but it poses several difficult questions. The most important problem is, 

is there enough water in Raymond Creek to service the entire system during 

the late summer months? To solve this problem, estimates were m.1.de of the 

quantity of supplemental water needed and the cost of providing it. Another 

major question is, "will the higher capital costs of the pipeline required for 

gravity flow be offset by the reduced cost for energy under the gravity flow 

system?" 

ECONONIC ANALYSIS 

Base Budgets 

The first step was to calculate the costs of raising each crop under the 

existing system. Costs were estimated for each of the following categories: 

preplant, plant, growing, harvesting, postharvesting, energy for irrigating, 

repair, labor, overhead and real estate. Refer to Appendix 1 for more detailed 

information on how production costs were determined. Table 1 is a short summary of 

these total costs. 
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Table 1. Totn' Production Cost ---------------- -----------------
Crop Total cost per acre 

Barley $115.0Q 

Wheat 74.42 

Alfalfa irrisated from Raymond Creek 

open ditch 

Alfalfa flood irrigated 

Alfalfa sprinkler irrigated 

58.00 

129.00 

ll0.00 

Next, the returns were determined for each of the above crops. Prices used 

in computing returns are $2.50 a bushel for barley, $3.60 a bushel for wheat and 

$50 a ton for alfalfa. These prices were obtained from Wyoming Agricultural 

Statistics 1976. The yields used were 4.5 tons per acre for alfalfa, 80 bushels 

per acre for barley and 19 bushels per acre for wheat which are average yields 

from our ranch near Cokeville, Wyoming. Table 2 shows the net return per acre for 

these crops. 

Table 2. Net Returns per Acre Existing System 

Crop Gross Return Cost Net Return 

Barley $200.00 $ll5.00 $ 85.00 

Wheat 69.00 74.42 (5) 

Alfalfa irrigated from Raymond Creek open ditch 

75.00 58.00 17.00 

Alfalfa flood irrigated from Taylor Canal and well 

225. 00 129.00 96.00 

Alfalfa sprinkler irrigated 

225.00 llO. 00 ll5. 00 
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A rotation for the above crops was s1 t up. The nine year rotation would 

consist of barley for three years and alfalfa for six years. So for the total 

irrigated acres, approximately 228 acres will be producing barley wl1ile 456 acres 

will be producing alfalfa. Consumptive use tables were used to decide on when to 

start irrigating. For alfalfa and barley, irrigation would start in mid-Hay. 

Specifically, it was assumed that irrigating starts on the 25th of May. Barley 

will be irrigateu for 66 days. This will allow plenty of time to put on a 

sufficient amount of water. Irrigation of the alfalfa will also start on May 25th 

and run for 103 days. This is around September 3rd, which is typically when the 

second crop is harvested and the entire system will generally be shut down. 

However, there will be new alfalfa seedinf,s. Therefore, when the barley is 

harvested in September, some lines will have to be turned on to irrigate the alfalfa 

seedlings. This was not taken into consideration in this analysis. The next step 

was to calculate the costs and returns of the two proposed systems which are summa­

rized in Table 3. For more information refer to Appendix 2. 

Tahle 3. 

Crop 

Barley 

Alfalfa 

Barley 

Alfalfa 

Barley 

Alfalfa 

Costs and Returns for the Two Proposed 

Cost/Acre Gross Return 

Without gravity 

$139.87 $200.00 

133. 09 225.00 

With gravity 20 days pumping 

137. 50 200.00 

123.50 225.00 

With gravity 40 days pumping 

140.00 200.00 

126.00 225.00 

Sy_stem~--

Net Return 

$ 60.13 

92.00 

62.50 

102.00 

60.00 

99.00 



To arrive at total costs without gra• ity there has to be an estimate of 

energy requirements. The Appendices on energy requirements show the different 

pump alternatives. The formula used to determine the requirements is 

horsepower+ 1.34. To determine the energy requirements in this analysis, Utah 

power and light demand factors were used. These are different than when using 

the above formula. The purpose of using the formula was to show the kilowatt 

hours demanded by the different pump alternatives which were laid out by the 

SCS. In figuring the energy costs using no gravity, the pump on the well will 

have to run all the time. For the main line south, the 75 horsepower and 25 

horsepower will run all the time also. The 50 horsepower will run for 66 days, 

which is the period over which barley is irrigated. ill1en the barley lines are 

shut off we will be able to reduce the pumping requirement. Assuming barley 

will be one-third of the total crop, the energy requirements and costs of 

pumping were reduced proportionately. So it costs $2,265 f 228 acres or $10 

per acre for barley and $7,854 f 456 acres or $17.22 per acre for alfalfa. 

Refer to Appendix 3 for more information. To determine the energy costs of 

the proposed system using gravity flow, the first thing to be decided was if 

there was enough water in Raymond Creek to run this system. Data was available 

from 17 spot checks on Raymond Creek. These were taken in the years 1944-1945. 

Since this wasn't enough data to determine average montl1ly flows a nearby 

river for which daily flow data were available was used. Data on Smiths Fork 

River were used and a correlation analysis between the two sets of flow data 

for the dates we had for Raymond Creek turned out to be highly correlated. 

Since the flow data for the two streams was highly correlated the average 

monthly flows from Smith Fork were used to arrive at the average monthly flow 

for Raymond Creek. The results are shown in Table 4. 
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Table l1. Estimated Average : : )nthly Flow for Raymond Creek 

Month Flow 

May 10.1 C.F.S. 

June 13.9 C.F.S. 

July 8.1 C.F.S. 

Aug. 5.1 C.F.S. 

Sept. 3.5 C.F.S. 

These figures in Table 4 are long run averages. They will be slightly 

higher when using pipeline to transfer the water due to reduction in conveyance 

loss. 

From the flow information, how many sprinklers can Raymond Creek service? 

Assuming it takes 6.13 gallons per minute to service one acre and 450 gallons 

per minute equals one C.F.S., during an average year, Raymond Creek could run lines 

1, 2, 3, and 4 approximately until mid-July. It will take 8.3 C.F.S. to run the 

four lines. In July the requirement is 8.3 C.F.S. and the flow from Raymond Creek 

is 8.1 C.F.S. With the reduction in conveyance loss the flow will be slightly 

higher, so on the average I believe there will be enough water to run the four 

lines through July. In August, since one-third of the sprinklers will be shut off 

we need two-thirds of 8.1 C.F.S. or 5.5 C.F.S. The stream supplies 5.1 C.F.S. 

on the average. It is a matter of how you estimate conveyance loss and the 

average stream flow tl1at will determine if there will be enough water in August. 

Line 5 will have to be serviced from Taylor Canal or by the well. There will 

be years though where Raymond Creek could run the entire sprinkler system. On 

bad years when there is not enough water frora the Creek we will have to run the 

big well. If the big well has to run <luring most of the irrigating season then 

the gravity flow line from Raymond Creek is not used. It costs $104 a day to 

run the big well and pumps so in terms of money savings, whenever there is not 
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enough water in Raymond Creek to supply t: ~ gravity flow system, cost to irrigate 

the system using the well as the water source would increase sharply. How many 

days on the average the pumps will have to run presented a big problem. We took 

an optimistic view an<l a conservative view. For the optimistic view it would cost 

$4.00 per acre for energy costs and $6.60 per acre for energy costs under the 

conservative view. In arriving at these figures we adjusted the number of days the 

pumps would have to run. Refer to Appendix 4 for further information. 

BENEFIT-COST ANALYSIS 

This analysis used the difference in total costs and total benefits of the 

existing versus the proposed sprinkler systems. For the analysis of the proposed 

sprinkler system with pumps, there was a fixed investment of $130,121, see the 

Appendix Table 5 on Capital Investment for further information. A discount rate 

of 7% and a 15 year planning horizon was used in the analysis. Energy costs are 

incurred annually and two different rates of increased energy costs were used. 

On the first analysis, energy costs were increased at a rate of 5% a year compounded 

annually. This is around 13% using a simplC! interest rate. Table 5 summarizes the 

results from this analysis. 

Table 5. Results for Proposed Pump System with 5% 
Increase in Energy Costs 

Time horizon 15 years Discount Rate 7% Fixed Investment $130,121 

Discounted Annual Benefits 

Discounted Annual Costs 

Fixed Investment 

Total Cost 

B/C Ratio = 1. 14 

B-C = $33,907 

$284,936 

120,908 

_11_ 0..,1..?J:. 
$251,029 
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With a benefit cost ratio of 1.14 th, proposed system is feasible but very 

marginal. A second run was made using a 27, compound rate of inflation on production 

costs except for energy and on benefits and a 5% compound rate of increase on 

energy costs. This second analysis also used a discount rate of 7% and a 15 year 

planning horizon. Table 6 summarizes the results from the above analysis. 

Table 6. Results for Proposed Pump System with Inflation 
of 2% and Increased Energy of 5% 

Time Horizon 15 years Discount Rate 7% Fixed Investment $130,121 

Discounted Annual Benefits 

Discounted Annual Costs 

Fixed Investment 

Total Cost 

B/C Ratio= 1.2695 

B-C = $69,387 

$326,884 

127,376 

_JJ__O, 121 

With a benefit-cost ratio of 1.27, the inclusion of inflation improves on 

the feasibility of the proposed system, but it is still somewhat marginal. 

Another run using a higher rate of increased energy costs was made. llere the 

inflation rate of energy was 10% compounded with no inflation rate on benefits 

and other production costs. Table 7 sumr.1arizes the results from this analysis. 

Table 7. Results for Proposed Pump System with Increased 
Energy Costs of 10% 

Time Horizon 15 years Discount Rate 7'}~ Fixed Investment $130,121 

Discounted Annual Benefits 

Discounted Annual Costs 

Fixed Investment 

Total Cost 

B/C Ratio == 1. 0 

B-C = $341,000 

$284,936 

154,474 

_1_:rn,121 

$28L1,595 
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Under the above assumptions, the pro, osed pump system would be feasible but 

very marginal. The 10% compounded increase in energy rates would be around 24% 

a year simple rate of increase in energy costs. Though this rate of increase 

could happen it is higher than most projections of the rate of increase for 

electrical energy. 

In doing the analysis for the proposed gravity flow system a 20 year 

planning horizon was chosen. The planning horizon for the gravity system was 

increased because under this system the electrical pumps will not operate as much, 

thereby extending the life of the pumps. Inflation rates are the same as those 

used in the above analysis. The first run was made using a 2% inflation rate on 

the benefits and production costs while energy costs were increased at a rate of 

5% compounded. In this particular computer run the energy costs per acre were 

arrived at by assuming that the irrigation pumps would have to run 20 days during 

the irrigation season. Refer to the Appendix table entitled Energy Costs of Proposed 

Gravity System. Table 8 summarizes the results from the first run on the proposed 

gravity system. 

Table 8. Results for the Proposed Gravity System with 2Z 
Inflation. and Increased Energy Costs of 5% 

Time Horizon 20 years Discount Rate 7% Fixed Investment $186,621 

Discounted Annual Benefits 

Discounted Annual Costs 

Fixed Investment 

Total Cost 

B/C Ratio = l. 55 

B-C = $150,756 

$lf20, 130 

82,753 

186,621 

$258, /148 
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With the above assumptions, a benefi cost ratio of 1.55 was obtained for 

the proposed gravity system, which indicates the system is feasible. Further­

more, it indicates that the gravity system is a better alternative than the 

pump system. A more conservative view on energy costs under the gravity system 

was obtained by assuming that the irrigation pumps would have to run 40 clays 

during the irrigation season. Refer to Appendix table on Enerny Cost of Proposed 

Gravity System. Using the higher energy costs under the gravity flow system, 

two more analyses were run. The first computer run assumed no inflation of benefits 

and production costs and 5% compounded increase in energy costs. Table 9 summarizes 

the benefits and costs for the proposed gravity system for the above assumptions. 

The benefit cost ratio for this run is 1.28, which indicates the gravity flow is 

still feasible for the increased pumping clays. 

Table 9. Results for Proposed Gravity System with 40 Pumping Days 
and a 5% Increase in Energy Rates 

Time Horizon 20 years Discount Rate 77, Fixed Investment $186,621 

Discounted Annual Benefits 

Discounted Annual Costs 

Fixed Investment 

Total Cost 

B/C Ratio = 1. 28 

B-C = $72,981 

$331,429 

71,827 

_l__8fi, 621 

$25B,448 

Using the higher energy costs for the increased pumping days, a second run 

using a 2% compounded rate of inflation on benefits and production costs and a 

5% compounded inflation r3te on enerp,y costs. Table 10 sum,narizes the results 

obtained from the second run. 
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Table 10. Results for the Proposed -:ravity System with 40 Pumping Days, 
An Inflation Rate of 2% and Increased Energy Costs of 5% 

Time Horizon 20 years Discount Rate 7% Fixed Investment $186,621 

Discounted Annual Ilenefits 

Discounted Annual Costs 

Fixed Investment 

Total Cost 

B/C Ratio = 1.44 

B-C = $121,702 

$393,816 

84,816 

186,621 

$271,437 

With the above assumptions, the benefit cost ratio was 1.44, indicating that 

gravity flow system is feasible. Furthcr~ore, it indicates that the gravity flow 

system is slightly more attractive than the pump system. 
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Sill !ARY 

With the reduction in energy costs it would be feasible to put in the gravity 

flow main line. It would also be feasible to operate the sprinkler system with 

pumps, but the benefit cost ratios indicate that the gravity flow system is slightly 

more attractive. Furthermore, you would be reducing the requirements for energy. 

This would appear to be highly desirable with the uncertainty regarding the supply 

of energy and perhaps more important, the price of energy. 
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Cost of Producing Barley Line 1 

Irrir,ation costs 

Enerl.!v: 

l·hy 28, Aug. 5 

Renair: 

Assu□e nain line, pumps, 
sprinklers & fuel 

Labo-::: 

30 min. to change 1 
lateral Q $3.00/hr 
change 2 times/day 

}liscellc::--1cc1:s Cost: 

Days 

66 

66 

5% of a~ove (o~erhead cost) 

Real E~t~te Cost: 

Ta~cs ~ insu=ance 

Total 
days 

Lines PUI:l]1 run 

2 119 

2 

Opportunity cost on invest~ent@ $500/acre@ 8% 

Total cost 
of pu::,ning 

$388 

Total 
cost barley 

$215 

Subtotal 

Subtotal 

Total 

Acres 

80 

80 

Total cost per acre to produce barley Line 1 

!)Tn"' · ----,~ -~- tJ--o··~'- poc-th,,r·M•-t co~- "re - o':.... :J 1. c,;!,..1..'-~••'- 1.,. '-!t-.-1 ...;. t.a ·. t.:=.v :'.'>L ~ th~ barley cost on Line 2. 
Refer to Line 2 barley cost for reference . 

Cost/acre 

$ 2. 70 

2.50 

4.95 

10.15 

s3.4sM 
$ 63.63 

3.18 

5.00 
40.IJO 

$111. 81 



Cost of Producing Barley Line 2 

Operating 

Preplant Costs: 

Plow: 

Plow two-w~y 4-16's 
150 hp tractor 850 hr 
O:cc,ator 3.00/hr 

Disc: 

Disc tan<ler:i lLf foot 
100 hp tr.:ictor 600 hr 
Dri'.rer 3.00/hr 

Chfrel: -----
Chisel plow 12 foot 
100 h;i tractor 600 hr 
Driver 

Le\·e:l: 

Level 12 foot 
100 hp tractor 600 hr 
Op.::~·ator 3. 00/hr 

1.80 X 

4.72 X 

3.00 X 

Total 

.94 X 

4.28 X 

3.00 X 

Total 

.81 X 

4.28 X 

3.00 X 

Total 

.81 X 

4.28 X 

3.00 X 

Total 

A/ --Assu~e plow every other year. 

.422= 

.42 = 

.42 = 

.22 

.22 

.22 = 

.22 

.22 

.27. 

.22 

.22 

.22 

Fixed 

.76 2.80 X .42 
1. 98 4.83 X .42 
l '1, ~•-b 

4.00 Total 

.21 2.04 X .22 
0' . ,,/ ... ~ 3.84 X .22 

.66 
1. 31 Total 

. rn 2.33 X .22 

.94 3.84 Y. .22 

.(6 
1. 72 Total 

.18 3.34 .. .25 

.94 3. 8!1 X .22 

.6n 
1. 78 Total 

B/ 
- Assu2e chisel every other year alternate with plowing. 

1.18 
2.03 

3.21 

.45 

.84 

1. 2? 

.SJ 

.85 

l. 36 

. .'.2 

.84 

1. 26 

Totals 

1.94 
l+.01 
1. 26 
7.21 

.66 
1.78 

.66 
J.10 

.69 
1. 79 

• lj 6 
3.14 

.60 
1. 78 

.66 
3.04 

Total Costs 

to work/acre 

$ 3.nl~_/ 

3.10 

1. 57Jl/ 

3.04 
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Cost of Prodt:cing Barley Line 2 (Can't) 

Plant Costs: 

Drill Grain 12 f~ot 
80 lq tractor 4SQ hrs 
0;:,:.r,1tor 
R:-.ul seed 2 tor, 
Sc2d 

1. 32 X .25 
4.07 X .25 
3.00 Y. .25 

$G/1CO CHt 
io:~"l~ 

.32 
1.02 

.75 

at 100 

3.18 X 

4.90 X 

lbs to 

.25 .80 

.25 1.22 

acre 

Totals 

1.12 
2.24 

.75 

.30 
6.00 

10.41 

Spr22d fertilizer. Vsed custo~ r2tes. ncesn't include fertilizer 2.00 
Spr~ying. Used cu:t02 rates. Doesn't include spray. 1.75 
Pie'.:,:'.) season 1/2 tc:1. 15 r:-.iles per 2.cre. 
Fert:ili;-:er 

Tc, t.::.J. 

.......... # ..... 

- c::.-.:.... ") .. 

TotJ.l 

3.45 

7.50 
12. 70 

Su'::ltotal 

::_ 2. 00 
.30 

12.31) 

Total Costs 

10.41 

! 2. 70 

$34.43 

12.30 

Stack str2~ 200 tons 0 cost SS.84 per ton. 4.50 1.5 T/A ~,.75 

Subtotal 19.05 



Cost of Producing Earley Line 2 (Con't) 

Irrigation costs 

Energv: 

June 1 - Aug. 5 66 days 

ReDai:-: 

Assu□e ~ain line, pumps, 
sprinklers & fuel 

Laror: 3.00/hr 

Cost/ 
Days day/line 

66 X 2.so!::J 

66 3.00 

Total Lines 
cost/line used 

40 acres/line 

165 2 

198 2 

Subtotal 

Suhtotal prcplant through pcstharvest costs 

Total 

Misce]l2~eous Cost: 

5~ of aLove (overhead cost) 

Real EstGte Cost: 

Taxes & insurance 

Oppcrt~~ity cost on inve~tcent QSSOO/acre C 8½ 

Total Cost per acre to produce barley Li~e 2 

Cost/ acre Acre·s 

$ 4.13 

2.50 

4.95 

$12.40 

53.48 

$65.88 

$ 3.30 

$ 5.00 

$40.00 

$117.02 

80 

80 

80 

80 

!/Total energy cost 1549/92 days= $17.00/day/6 Ji11es = $2.50/day/line. 

Total 
cost 

330 

200 

396 

992 



Cost of Producing F.:ill and SpringHheat 

Adjusted 
. totals/ 

Preplant costs Opera tin1', _ Fixed Tot.:ilh1cre acre _____ _.:..;_'-C..:. ___ __;:..;:.c:c;c_::'-'--'C..::..c..::....;c.,;,;..:;..:: __ 

Plow: 

Plow two-way 4-16's 
150 hp tractor 850 hr 
Operator 3.00/hr 

Disc: 

Disc tandem llf ft 
100 hp tractor 600 hrs 
Operator 

Chisel: 

Chisel plow 12 ft 
100 hp tractor 
Operator 

Hod: 

Weeder 36 ft 

7.80 X 

4.72 X 

3.00 X 

Totals 

• 9Li X 

4.28 X 

3.00 X 

Totals 

.81 X 

lf. 28 X 

3.00 X 

Totals 

1.49 X 

. L12 . 76 2.80 .·• 

.42 1.98 4.83 X 

.42 = 1.26 
4.00 

.22 = .21 2. 011 X 

. 22 . 9lf 3.84 .~ 

.22 .66 
1.81 

.22 . 18 2.33 X 

.22 = .94 3.84 X 

. 22 • G 6 
1.12 

.10 = .15 3.78 X 

100 hp tractor 600 hrs 4.28 X .10 . 43 3.48 X 

Operator 

Plant Costs: 

Drill gr_ain 
80 hp tractor L,00 hrs 
Operator 

Baul seed 2 ton 
Seed 

Growinr, Cost: 

Spray (used custom rates) 
Spray (used custom rates) 

·Earvest Cost: 

3.00 X .10 
Totals 

1.32 X .25 
tf. 07 X . 25 
3.00 X .25 

$10/cwt 40 
Tot.:ils 

Combine (used custom rates $12/acre) 
Haul grain 2 ton 

Miscellaneous Cost: 

5% of above for overhead 5% of 43.26 

Real Estate Cost: 

.30 

.88 

.32 J. 18 
l.C2 4.90 

.75 

lbs to acre 

Opportunity cost on investracnt@ J.00/acrc at 8% 
Taxes and insurance 

X 

X 

.42 

. 42 

.22 

.22 

• 22 
.22 

.10 

.10 = 

.25 

.25 

Total cost per [1crc to prc,ducc 1,'liL'i1t 

~/Assume plow every other year. Alternate with chisel. 
B/ - Assume disc the land twice. 

1.18 
2.03 

3.21 

.45 

.84 

1.29 

.5] 

.85 

1.36 

.]8 
• J'.) 

. 77 

.80 
1.22 

cl - Assume chisel every other year alternnting with plowing. 

1.94 
4.01 
1.2G 
7. 21 3.61!::./ 

• (>6 

1. 78 
.GG 

6.20IJ./ 3.10 

.69 
1. 79 

. 6 (i 
1. 5 l:..I 3.14 

.53 

.82 

.10 
1.65 1.65 

1.12 
2. 2/1 

.7"i 

.10 
t1. on 
8.68 8. tJ8 

7.50 
1. 75 9.25 

$12.00 
.JO 12.30 

2.16 2.16 

2L1. 00 
+ 5.00 2<J.OO 

S 7 4. !, 2 



.. 

Cost of Producing Alfalfa Flood Irrigated 

fi .• ~ .-J t- e c . .sb. 
Depreciation: 
;:w. • • < > C ,a, r< r / y 

Seed Cost Sl.20/lb. x 15 lbs./acre · 6 yr. life 
Int. cost G 81~ 

Gro·.-:ing Cost: 

Irrigation: 
Energy for pumping water 
Repairs 10-12 daQS@ 15.00 

Maintain ditches 0 500/yr. 
Le.,c,1 land Q 7hrs. · 5/acre = $7 58 
Pickup seaso:r:. 
L"ll>or 4 cos. @ 650 

Hac:est: 

Stack 5.8L/ton 5 ton to acre 

ifi ::;celL,r.eous 
Overhead 5~ of above 

Reel Estate Taxes: 

$107 /yr. 

Subtotal 

Total Cost Total Acres Cost/Acre 

450 
36 

2,248 
150 
500 
107 

2,600 

1,200 

4,380 

11,671. 

150 

150 
150 

150 

150 

150 

150 

$ 3.00 
.24 

$ 15.00 
1.00 
3.50 

.70 
4.60 

17.00 

8.00 

30.00 

83.04 

4.00 

Op;:,ortunity cost or-, investr::ent @ SSOO per acre 0 81'. interest 

5.00 

40.00 

Total c0st to produce 1 acre alfalfa $133.00 



.. 

Cost of Producing Alfa.Ha, Flood Irri1>,ntion From Raymond Creek 

Growing Costs: 

Repairs on d2::is 
Mnintain ditches 
Pickup season 
L.:J.bor 

H2.rvest: 

Sw.:1th 1 time 
Stack 5.84/ton, 1.5 ton to acre 

I·!i SC c 11 anE:OU s: 

Real Estate Taxes: 

Tnxes and insurance 

Opnortunity Cost on Jnve:stn(,r.t: 

$250 per ac~e G 8% 

TOTAL 

A/ 
Cost per acre-

$ . 50 
1.50 
2.30 
8.50 

l,. 00 
8.76 

1.28 

5.00 

2,S. ()() 

$58.0() 

A/ 
- Costs per acre i,cre calculated fro:n t.i!,le on :il(;dfa flood 

irrigated by pu~p • 



... 

Cost of Producing Alfalfa Sprinkler Irrigated 

Plant Costs 

Depreciat:ion: 

Stand figure price lost 1st on 
Barley as nurse+ seed cost/yr. life 

Seed cost= $1.20/lb. x 15 lbs. to the acre 
Interest cost@ 8% 

6 yr. life 

Total Lines 
Gro\-:ing Costs: ~ Cost/Jav/line cost/line used 

Irrigation: 

Energy ~.f-:: .. , 
.i..J.L,J 22 - Sert. 28= 124 $2.50 3i0 4 

Repair 
Labor 3.20/hr. 124 3.00 372 4 
Pickup season Subtotal 

Harvest: 

Stack 5.84/ton 5 ten to acre 
Sctbtot2.l 

1Escell2neous Cost: 

Overh2ad Sl of above Sl of 65.39 

Real Estate Cost: 

Taxes and insurance 
Opportunity cost@ SSOO/acre 0 8% int. 

Total Total Total 
Cost/acre acres cost 

$ 3.00 
.24 

7.75 
2.50 
9.30 

$27.39 

8.00 

30.00 ---
$G5.39 

$ 3. 27 

$ 5.00 
40.00 

160 
160 
160 

HO 

160 
1(-,0 

480 
38.40 

1,240 
Lf00 

1,48B 

1,200 

3,600 
8,847 

Total cost to ?rod~ce 1 acre alfalfa $114.00 

Total/acre 

2,880 

$ 8.00 

30.00 
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Returns on Croes Under Existing System 

Bushels & 
Acres tons/acre 

Price/ton Total 
price/bu return 

H/ 
Barley- 80 

G/ Barley--- 80 

Wheat 13{1 

I/ 
Alf a lf a- 160 

Alfalfa alternative yield 160 

J/ Alfolfa---- 150 

Alfalfa alternative yield 150 

K/ AlfalL:i---- 80 

TOTAL 684 

P./ 1 ' ---- Bar ey pro □ uced un~er line 2. 
G/ ---- 3crley prod~ced u~d2r line 1. 

80 bu 

80 bu 

1.9 bu 

5 tons 

4.5 tons 

5 tons 

4.5 tons 

1.5 tons 

2.50 

2.50 

3.60 

50.00, 

50.00 

50.00 

50.00 

50.00 

Alternative yield 

11100 acres of alfalfa sprin~ler irrigated. 

16,000 

16,000 

9,166 

40,000 

36,000 

37,500 

33,750 

6,000 

124,700 

110,910 

I/150 acres of alf~lf~ f 1 coa· i·r~~r--t~d ~r fr - 11 - - - ----- - ~ -'-c'-' c ~ co c: ... I:e _ pu::;p. 
Vi 
..'...:. 80 acres of alfalfa flood irrigated fror:i Ray-::·.cnd CreeL 

Total net 
Gross return Cost per Net return Total net return per 
per acre a.ere oer acre & return acre 

$200 $117 $ 83 6,640 

200 112 88 7,040 

69 74 ($5) 670 

250 114 136 21,760 

225 110 115 18,400 

250 133 117 17,550 

225 129 96 14,400 

75 58 17 1,360 

53,680 78 

Lf7,170 t, j 



______ _..c;C--'-0--'-s--'-t--'-s_.1--'-:.'-"~'--:'- ~-1rn5 on Crc-;is t:ncer Proposed SYstC'l'.l, Irrir;,1tion from \./ell ar.d P-.r.-c:o:id Creel: 1-:ith and •..1ithout Gr?.,·itv 
,otal cost/ 

Bus~elJ Price/bus, Gross Per Cost/acre Cost/acre Cost/acre Xisccllar.eous & Total &ere ~c 
AcrC'S t?ns!a~re and tons return acre ca?ital cost e:iergy cost production ccst real estate cost cost/acre ln~~ cl.~r~e 

~it~out Graviti: 

B-irley 228 80 bu $ 2.50 $ 45,600 200 $18.37~_/ $10.00 S62. so'lf 

AlL1lfa 456 4.5 50.00 102,600 225 18.27 17.22 50.00 

~.'i~~ Gravitv: 

B.s rley 228 80 bu 2.50 45,600 200 22. or!J-1 4. orf_/ 62.50 

Al~alfa l.56 4.5 tons 50.00 102,600 225 22.00 '•. 00 50.00 

Conservative energy 6.6rl/ 62.50 
6.6oE-1 50.00 

Total cost barley & alfalfa no gravity 

Optimistic total cost barley & alfalfa ~ith gravity 

Conservative total cost barley & alfalfa with gravity 

• I 
~- :c2.S7 a ye~r for ce~r~ciati0n and $5.70 for interest on loan. 
,:, I 
- 2~~cr to prcd~ction tables. 

f/~~f~r to proJ~cti0n tables. 

~/513.80 a year for ~P?r~ciation and $8.18 for interest on loan. 
,. I 
= ~~f~r to ~ner~y ta~lcs. 

IlfEfer to energy t3t!es. 

.. 
• 

$49.o,J:.1 

47.50 

49.00 

47.50 

49.00 
47.50 

Total 

92,579 

37,666 

89,376 

$139.87 

133.09 

137. so 

123.50 

140.00 
126.00 

65,208 

60,6~8 

62,016 

$10~.GO 

93.00 

98.GO 

'~.GO 

lCi.00 
SC.00 

55,Cflj 

57,570 

::n 
"r"C'~<:rr. 

92.00 

62.50 

102.00 

f,Q.00 
s:•. oo 

I.(,, 1,19 

4R,131 

l,S,131 
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Ener-,·.- costs of eroeosed Sl"StCr?!. Ird5ation set'\'iced fron 1.:ell & R,n'7:".ond Creek '-'ith r.o 11::avitv 
De'.:l2r.d Co~t(A/ Crist/ C0s~/ Total B..irley Alf.11fa 
H.'/r.r. f,<-n- hour d,J'/ n:ivs cost cost cc,;t 

'.-."e! l: 

125 hp 60 .0278 $1.67 $40.00 103 $ 4,123 $871~_/ $3,24~/ 

!!.1. in Li:-:e Soe1th: 

75 h;, J6 .0278 1.00 24.00 103C/ 2,473C/ sn!l-' A/ 
l,95°c! 

so h;> 24 .0278 .67 16.00 6&-=- 1,057- 34r;..C_/ 70SIJ/ 
25 h;, 12 .0278 .33 8.00 103 823 174~_/ 6!, c,=. 

Li::e 1 i:cst: 

10 h;, 7.5 12 .0278 .33 8.00 91.Q_/ 823 17 4'Q_/ 649'Q_/ 
15 h;, 11. 25 

Li:,e 5: 

25 hp 18.75 12 .0278 .33 8.00 91Y 823 174'Q_/ 64~-' 

Total 10,119 1.2.6-2 J...,..§Y:.. 

2,265 .: 228 10. 00/.,cre for barley 

7,854 .:. 456 17.22/acre for alf.11fa 

!::_I. ,n,7-, a 
_ u ~ds cnlcul:ited fron the 1976 po~er bills. In 1976 a total of 157,728 Kwh were useJ at a co~t of 

$4,]~2. Thl3 inclu~o9 ener~y cost. Po~er factor and de~ar.d factor costs. I tock an O\'erall avcrage of all 
th~ ~~~~s cc~~lneJ to~~thcr. Their woulJ be su2c~hat of R Jifference if each pu2p was fi~ured on its 
kilc·.·,,lL use ;,,:d cost. For niy analysis I feel that ti1e larger pumps will have a lm:er cost ;,er Kwl, 1.·liile 
the ~~all r~~~~ ha\'e a higher cost per Kwh. So I feel these will offset each other to got a good sounrl 
;,·:,:~a;-:, of .0278c per Y:•.,h. 

!/~~rley ~ill b~ irrigated for 66 days. So for the first 66 days 1/3 of the cost will be allocated to~ards 
b'-lelcy d~e to ry crop rotation of 1/3 barley & 2/3 alfalfa. Tl,e other 2/3 cost will be allocated townrds 
nlf~l~a alon~ ~1th all days O\'er 66, ~hich will be 103 - 66 = 37. 

f/~~~ to the cro? rotation of 1/3 bnrley and 2/3 alfalfa on July 25 after 66 days of irrigation all the bnrley 
li~~s will he shut off, thus reducing the ar.iount of power needed to pressurize the reduced ~uantity of ~nter 
r.,,e::ec. So '-!fter 66 days the 50 hp pur.ip will be turned off. The cost ,:as 1/3 to1.·ards barley and 2/3 tm:;nds 
acf,Jlh. 

21Li~e 1 l~st & Line 5 will service alfalfa for 6 years nnd barley for 3 years. On an averace these lines will r· 
91 <la~s ~er a 9 yea~ avera~e. 9 years= 816 d~ys oE irrigation, 618 days irri~ated alfalfa and 1~3 days 
irri~aced barley. 816 ~ 9 = 91. The costs were then cor.iputcd using 66 days for barley and barley was ch~rgcd 
for 1/3 of tlie cost "'hile alfalfa was charced 2/3 of the 66 days ar.J everything over the 66 days. 
91 - ~6 = 25 d~ys full ch?rge against alfalfa • 

.. • 
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Enercv Costs of Prooosed Svste~ 
Deo~nd Cost per Cost per 

KH!I l'.\,'ll hour 
CoEt per Days Total/ Tota!/ 

da used cost- cos~-

~1ell: 

125 hp 60 .0278 $1. 67 $40.00 20 $ 800 
60 .0278 1.67 40.00 40 $1,600 

~tain Line South: 

75 hp 36 .0278 1.00 24.00 20 480 
36 .0278 1.()0 24.00 40 960 

50 h;:, 24 .0278 .67 16.00 20 320 
24 .0278 .67 16.00 40 640 

Lfr.e 1 1-:est: 

10 & 15 hp 12 .0278 .33 8.00 40 320 
12 .0278 .33 8.00 60 480 

Lfr.e 5: 

25 h;, 12 .0278 .33 8.00 91 823 823 

$2,743 $4,503 
2,743 

$4.GO per A 
684 

~2.Ql $6.60 per A 
684 

~/Total cost of usin~ opt~istic amounts of days pumps run. On an average this is the amount they will run thoush we looked 
at it as bcirg optiristic. 

11,otal cost of a r.ore conservative stance on days pumps ran • 

• 
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" 

Capital Investment of Pipe & Sprinkler Laterals. 

Line l: 
1600' 8" PVC existing 
1234' 6" PVC e:-:isting 
2 sprinkler laterals exisiting 

Line 2: 
1600' 10" I'\tC. existing 
2700' 8" P\;"1:" existing 
Sprinkler laterals, additional 
6 sprinkler laterals existing 

Line 3: 
llOO' 8" 100 psi PVC Q $2.00 
1050' 6" 100 psi PVC Q $1.80 
4 sprinUer latet·:.i] s P. S5500 

Line 4: 
non' 8" 100 psi PVC(] $2.00 
400' 6" lOG psi PVC 0 $1.80 
3 sprinkl~r l2ter2ls@ $5500 

L:i ne 5: 
llGO' 6 11 100 psi P'.'C @ $1.80 
2 sprinkler laterals P $5500 

2@ $5500 

:!ain L:ine So,~th: St2.rtin); fror.1 county roed at pu~;p site. 
2810' 16" \·.'SP 
2660' 12" 10() psi PVC 781)' edsting 
2665' 8" 101) psi P\.'C 

Cost 

0 
0 
0 

0 
0 

11. 0()0 
0 

2.200 
1.ec-,0 

22. 0()0 

2.200 
720 

16.500 

1. 9:::0 
11.0GO 

17.141 
7.050 
5. 330 



... 

Capital Investment of Pipe & Sprinkler Laterals. (Con't) 

Main Line North: 
2100" 15" 100 psi PVC@ 
2100" 16" \•:SP @ $ 6 .10 
Riser valves 95@ S40 
Inlet structure 

107,811 

Total 

Prices above ARC based on installed cost of approxi~ately 
SOc per lb. for plastic and 33c per lb. on VSP. 

Pipe, sprinklers, 
inlet structure 
Pur.:ps 

riser valves 
= 120.621 . 

9.500 
. .. 

130.121 
. .. 

& 
684 = 176/acre 
684 ll, 
G84 $l?0/<1ue 

Total capital cost no gravity 130.121 

Gravitv }~ajn Line: 
7 500' 1S" dia 12 gu2!';e \.;SP @ $7. 00 
Division structure concrete 20 CY@ 200 

Total 

52.500 
Li. 000 ---

56.500 

Total capital cost no gravity 
Total capital cost of gravity 

Total 

Cost 

12.810 
3.800 
5.000 

120. (,21 

130.121 
56.500 

186.621 



. . 

Capital Investment of Pumps. 

Cost 

Well:_ 125 hp existing 

}:2 in Line Sou th: 75 hp 4.500 
50 hp existing 
25 hp 2.51)0 

Line 1 \:est: 10 hp existing 
15 hp e:-:isting 

L:ine 5: 2.5 hp 2.500 

Total 9.500 9.500/684 = $13.90/acre 

The well pu~? will lift the water 135 feet into a pireline which will carry 
tht.::. ,-,ater gr2.vity flow to the county ro2c1. l!2re it will be put jn a large sur';:> 
where Line 1 west and Main Line south will be serviced by its respective pu~ps. 
Line 5 will be serviced from an inlet structure adjacent from the gravity ~ain 
l:ine serviced directly from the well . 



.. 
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• 

Energy Requirements of E}:istine Syst .•;.,. 

Total 
kw/hr 

Linc 1 West: 

10 hp pump = (10) c.15)M 7.5 kw/hr 7.5 

15 hp pump (15) (.75) = 11. 25 kw/hr 11. 2S 

Line 2 \,/est: 

._40 hp pump ((JO) (. 75) = 30 kw J()' ·-

Existing Pump Total £\8. 7 5 

* * * * * * * * * * 
Energy Requirements of Proposed Systen. 

Rooster Pumps Alternative l: 

Line 1 West: 

l'/ (.75) kw/hr 10 hp pump-!. (10) = 7.5 

15 hp pw,1r1}-1 (15) (. 7 5) 11. 25 b,,/hr 

Subtotal 

Main Linc S()uth: 

75 hp pump (7 5) (.75) 56.25 kw/Lr 

50 hp pump (50) (.75) 37.5 kw/hr 

-'l5 hp pump (15) (.75) 11. 25 kw/iir 
•1.· I, ... ••'•. 

I J" ) 

Subtot:11 

!::/E = rcc;uirement in kil01,;:itt hours. 

111' 
E -- --- = kilmmtt dl.!rnand 

1. J/1 

B/E i . - ·x sting pumps. 

7.) 

J 1. :' 5 

18.75 

56.25 

31.50 

11. /. '.i 

Tin:e 
(hours) Cost/ku hr 



,. .. ... ~ .. 

Enerp,y· Requirements of Proposed Sy,;:_('In (contin11ccl) 

Rooster P.ump:; Altcrn;:itivc 2: 

Linc 1 West: 

10 fl/ (10) (.75) 7_. 5 kw/hr hp- pump = 

15 B/ (15) (.75) 11.25 kw/hr hp- pump = 

Lint! 2 Ht~st: 

28 hp pump (28) (.75) = 21 kw/hr 

Line 3 h1est: 

22.2 hp pump (22.2) (,75)=16.65 1:w/hr 

Line L1 \·Jest: 

Total 
kw/hr 

J.5 

11. 25 

J(,. GS 

9,39 hp pump (9.39) (.75)=7.04 kw/hr 7.04 

Hain Linc South: 

61 hp pump (61) (. 75) = 45. 75 

Alt. 2 Pumps Total 88.19 

Ji/Ibid. 

Time 
(hours) Cost/kw hr 



.. . .. 

Energy Requirements of Proposed System 1.'c~] 1 Pll:lljJS. 

h'cll Pumps Alternative l: 

Hain Line South to Co. Road [, Lift ot \-'e11: 

24 hp pump (2/1) (. 75) 
122 hp pump (122)(.75) 

J.8 kw/hr 
91. 5 kw/hr 

Subtotal Pumps to Co. Road 

nain L:ine South Alternntivc. 1: 

ll10 hp. pump (ll,0) (. 7 5) = 105 

Total 

:·Jain Line South Alternntive 2: 

n Al . 2C/ oostcr pumps ternalive -

Total 

Total Well Pumps Alternative 1 f, 
.Hain Line South Alternative 1: 

Total Well Pumps Alternative 1 & 
Hain Line South Alternative 2: 

kw/hr 

Tot;il 
kw/lir 

18 
91. 5 

109.5 

105 

2lli.5 

1m .10 

197.(,C) 

21/,. 5 

197.G9 

f/ Refer to table on booster pumps Altcrn;i tivc 2. 

Tilll l' 
(hours) Cost/kw hr 



-~ ... 
' 

.. 

Eneq;y Requirements of Pr.opos(!cl Systcrn \i, 1.1 l'umps. 

----------------------------------

Well Pump Altcrnntivc' 2: 

Hain Line .South to Co. Ho.::icl f, Lift at \-'ell: 

62 hp pump ((J7..) (.75) = t1G.S 
122 hp pump (122)(.75) = 91.5 

Subtotal Pumps to Co. Road 

Line 1 Hest: 

h:/lir 
kw/hr 

9.2 bp pump (9,2) (.75) 6.9 kw/hr 

Linc 2 Hest: 

28 hp pump ( 2B) (. 7 5) 21 kw/hr 

Line 3 1./cst: 

22.2 hp pump (22.2) (. 75) 16.65 kw/hr 

Line !{ \Jest: 

9.5 hp pump (9.4) (.75) = 7.05 kw/hr 

Total Well Pump Alternative 2 

Total 
kw/hr 

4(i.'"i 
91. 5 

138 

G.9 

21 

16.65 

7. O'j 

189 .Ci 

'J' i.mc 
(hours) Cost/kl,· hr 



Energy Rcc]tlircmcnts of Proposed Syst1.' \·I.ell Pump nnd Line 5 

Well Purnp J\.ltcrnati\'l' 3: 

To pressurize entire system at well site 
133 hp pump (133) (.75) = 99.75 kw/hr 
122 hp pump (122) (. 75) = 91.5 kw/ltr 

Total Well Aternativc 3 

I . 5 D/ ,1.nc :-

17 hp pump (17) (.75) 12. 75 klv/hr 

Total Linc 5 

Total 
kw/hr 

9'.J. 7 5 

(\] . ) 

191. 25 

I:). 7 'i 

12. 75 

T:i:nc 
(l1ours) Co:, t / kw In: 

Q/This ,:.rill be the same for all ,,·ell and booster pump altcrnati\·cs, c):ccpt for 
well pump Alternative 3. 
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