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TABLE lA. FACTORS AFFECTING CHOICE OF AN IRRIGATION SYSTEM

~ ~

a. Evapotranspiration

b. Salt tolerance

c. Cultivation needs

d. Economic return

a. Infiltration rate
b. Water holding capacity

c. Depth
d. Non-uniformity in

infiltration rate and
water holding capacity

Topography

a. Land slopeEconomics

a. Availa

b. Cost o

c. Cost o

d. Cost o

Climate

a . Wind patterns
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Energy Requirenents for Irrigation

The seasonal energy requirenents of a pressurized irrigation systen depend on the

amount of water applied and the operating pressure. Figure 1 presents the seasonal energy
require!i:ents for 'alfalfa as a function of irrigation efficiency (assuming 42 acre-inches as

the net irrigation requirenents) and operating pressure. As can be seen. the effect of a

poor irrigation efficiency becomes more critical as pressure increases. Note that the
energy requirements per acre are almost double at 85% efficiency when one changes from a low

pressure systen (50 psi) to a high pressure systen (110 psi).
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Seasonal Energy Requirements for a Pressurized Irrigation System in

Alfalfa as a Function of Irrigation Efficiency and Operating P.ressure
FIGURE 1

Current electrical power rates leffective July. 1977) were used in Figure 2 to cal-

culate the pumping costs for irrigating alfalfa (net irrigation requirements equal to
42 acre-inches). Under the conditions selected for these calculations (well water. 100
foot pumping lift). the pumping costs for surface irrigation are significantly less than

those calculated for sprinkler irrigation. Only when the surface irrigation efficiency
decreases below 30% the energy costs approach those of the low pressure sprinkler systems

at 85% efficiency.

If the pumping lift required at the well would incre~se, the differences between
sprinkler and surface irrigation would decrease. For instance, with a 300 foot pumping
lift at the well, an efficiency above 55% is needed in surface irrigation to use less energy

than a sprinkler system with 85% efficiency.
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FIGURE 2. 1977 Pumping Costs for Alfalfa Irrigation as a Function of Irrigation
Efficiency For Different Irrigation Systens. Water Supplied From Well

(100 foot pumping lift). Center Pivot Systens Are: a) High-Pressure,
Impact Sprinkler Heads, b) High-Pressure, Impact Sprinkler Heads With

Cornering Systen, c) Low Pressure, Spray Nozzle and d) Low-Pressure,

Spray Nozzle With Cornering Systen.

The present high energy costs have a very significant impact in the total cost of
irrigation. Total irrigation costs per acre for different systems commonly used in alfalfa
were calculated and are presented in the Appendix. Irrigation costs analysis are based on

a number of assumptions and experience and to some extent, they may be subjective. However,
a comparison between different systems can be made if uniform criteria has been used in

performing the calculations.

From examining the tables in the Appendix one can tentatively conclude:

a. At the present time, it is cheaper (around $50/Acre) to irrigate alfalfa by border

irrigation than by any sprinkler method.
b. Standard, high-pressure center pivot appears to be the most expensive system for alfalfa

irrigation due primarily to the high energy costs and to the fact that given a 160 acre

farm, only 130 acres can be irrigated with this system.
c. Low-pressure center pivot with cornering system appears much more promising and competes

successfully with the side roll system. The annual costs for both systems are less than

that of a hand move sprinkler system.
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Investment Costs

Total
$/Acre

$20.00

Oepreciation and

Interest

$16.00

Taxes etc.

$ 4.00

Per Acre

200Grading

14.202.5011.70125

13.702.0011.70Pump 100

22.704.0018.70Pipeline & Valves 200

.50

$13.00

3.40

$74.00

2.90

$61.00

25

650

Tailwater System

Total

Operating Costs

$ 39.30

27.00
Labor

Maintenance

$146.80

HAND MOVE SPRINKLER SYSTEMTABLE 2.

Investment Costs

Total

$/Acre

$14.20

Depreciation and

Interest

$11.70

Taxes etc.

$2.50

Per Acre

125Well

22.603.3019.30165Pump

33.80

$70.60

4.00

$9.80

29.80

$60.80

200

490
Pipes, Sprinklers

Total

Operating Costs

$ 76.90(426.7 Kwh/ac.ft.)Power

54.00
Labor

4.90
8.00

$143.80

Maintenance

(12 hrs x 4.50 $/hr)

(- 1% of investment)
(- 4% of sprinkler systen)

Total Irrigation Cost Per Acre
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SIDE ROLL SPRINKLER SYSTEMTABLE 3.

Investment Costs

Total

$/Acre

$14.20

Depreciation and

Interest

$11.70

Taxes etc.

$ 2.50

Per Acre

125Well

22.60165 19.30 3.30Pump

42.20

$79.00

37.20

$68.20

5.00

$10.80

250

540

Pipes, Sprinklers

Total

Operating Costs

(426.7 Kwh/ac.ft.) $ 76.90Power

27.00Labor

Maintenance

(6 hrs x 4.50 $/hr}

(-1% of investment}
(-4% of sprinkler system)

5.40
10.00

$119.30

$198.30Total Irrigation Cost Per Acre

CENTER PIVOT SYSTEM (IMPACT SPRINKLERS)TABLE 4.

Investment Costs

Total

$/Acre

$ 14.20

Depreciation and

Interest

$ 11.70

Taxes etc.

$ 2.50

Per Acre

125Well

23.903.5020.40175Pump

45.605.4040.20Sprinkler 270

36.80 (interest only) 9.20

$109.10 $20.60

46.00

$129.70

~

1030

Unused Land

(.23 acres) Total

Operating Costs

$104.30Power

6.80Labor

Maintenance

(565 Kwh/ac.ft.)

(1.5 hrs @ 4.50)

(- 1% of investment
(- 4% of sprinkler system)

Total Irrigation Cost Per Acre

5.70
10.80

$127.60

$257.30

-83-



TABLE 5. CENTER PIVOT WITH CORNERING SYSTEM (SPRAY NOZZLE)

Total

$/Acre

$14.20

Taxes etc.

$ 2.50
Well $11.70

Pump 165 19.30 3.30

Sprinkler 325

615

54 .90-

$91.70Total

Operating Cost

Power $ 82.40

Labor

(447 Kwh/ac ft.)

(1.5 hr @ $4.50)

Maintenance
6.20

13.00

$108.40

-1% of investment)

4% sprinkler system)

Total Irrigation Cost Per Acre $200.10

Assumptions Involved in Calculation of Irrigation Cost~

a. A 160-acre field was assumed to be irrigated with water supplied bya well having 100

foot pumping lift.

b. operating pressures required for various sprinkler systems were assumed to be 65 psi

for hand-move and side-roll sprinkler systems; 70 psi for spray nozzle center pivot and
loo psi for center pivot with impact sprinkler heads.

c. Alfalfa seasonal net irrigation requirements were assumed to be 42 acre-inches (3.5 acre-

feet). Assumed border irrigation efficiency of 70% (5 acre-feet of applied water) and

sprinkler irrigation efficiency of 85% (4.1 acre-feet of applied water).

d. Investment costs were calculated using capital recovery factors with an 8% interest rate
and considering depreciation periods of 25 years for wells, 15 years for pumping plants,

and 10 years for spr,i nkl er systems. Unused 1 and for standard center pivots was assessed

at $2000/Acre.

e. Power costs were calculated assuming an overall power plant efficiency of 60% and using

the current P.G. & E. rates (Agricultural Power Schedule PA-l effective July 19,1977).

Kwh/ac ft = 1 024 Total suction lif~ .ft

...Overall plant efflclency

f. The following list of references were used for the computation of irrigation costs.

-Planning for an Irrigation System. AAVIM Engineering Center. Athens Georgia 30601.

1971, 107 ppn.

-Sprinkler Irrigation. 4th Edition by SIA, 13975 Connecticut Ave. Silver Spring,
Md. 20906, 1975. 615 pp.

-Irrigation Costs. A.D. Reed, J.L. Meyer, F.K. Aljibury and A.W. Marsh Div. of

Agricultural Sciences Leaflet 2875, June 1977. 6 pp.
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