ECONOMICS OF GROUND WATER IRRIGATION

W. P. Stephensl/

Economics has been defined as "the allocation of scarce re-
sources among competing ends." It is éasy to understand that if
we had enough ground water to supply all the water desires of
present and future users there would be little need for a discus~
sion such as this. From what has been said here at this confer-
ence, it is obvious that ground water is a scarce resource and
many users are competing for it.

First, I would like to discuss briefly the macro or general
approach to the use of ground water for irrigation. From an
economist point of view, I believe many of the decisions made by
the office of our State Engineer, with regard to the Lea County
basin, have been wise. The number of irrigation wells in that
basin have been limited.

The cost of pumping water in Lea County in 1960 was about
$6.70 per acre foot or $16.08 per acre (based on 2.4 ac/ft. per
acre). In 47 years or by 2007 the cost per acre will have in-
creased to about $30.76 per acre (table 1). This is the return
per acre after all costs except water have been deducted. This
could be called the economic limits of pumping. The year 2007,

Table 1. Increasing Cost of Water and Resi?ual
Returns to Water, Lea County, New Mexicol

Year Cost of Water Per Acre
1955 814 .52

1960 16.08

1965 17 .64

1975 ) 20.76

1985 23.88

1995 27.00

2005 30.12

2007 30,762/

2015 33.24

i/ Cole, James F., Masters Thesis, New Mexico State University,
August 1960, p. 90.
2/ Residual returns to water, per acre.

1/ Agricultural Economist, Department of Agricultural Economics
and Agricultural Business, Agricultural Experiment Station,
New Mexico State University.
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when it is estimated that economic limits will be reached, cor-
responds very close to the estimate of physical limitations for
pumping irrigation water. Physical limitations are based on
estimates of present ground water supply and withdrawals during
the next 47 years.

This is quite a contrast to the Texas side of the basin
where well drilling is not controlled and it is very likely
that both economic and physical limits of pumping irrigation
water will be reached much sooner than in New Mexico.

Another general question might be asked for the dry land
farmer on the east side of the state--should he put 'in an irri-
gation well? One of the first things any farmer will want to
know is--how much will it cost to install an irrigation well
and pumping plant? Figure 1 and Table 2 show the relation be-
tween investment in well and pumping plant and depth of pump
setting, '

Figure 1. Investment in Well, Pumping Plant
and Depth of Pump Setting, New Mexico
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Table 2. Investment in Well, Pumping Plant
and Depth of Pump Setting, New Mexico

Investment Group I / Group II Group II}/
in 29 wells= 32 wells— 59 wells~
(Dollars) (Dollars) (Dollars)

Well 3088 1945 600
Pump 5355 2486 2121
Power Unit 2626 1185 1026
Total 11069 5616 3747
Depth:

Drilled (ft.) 371 237 121

Pump Setting (£t.)307 123 85

Lift (ft.) 277 111 77
G.P.M. 990 951 1190

1/ Group I ~ Curry County, Group II - Estancia Valley, Group
II1 - Lea County.

Current estimates show that a 200 acre dry land farm in Lea
County might expect a net return of $17.75 per acre. By adding
an irrigation well the net income could be increased by about
$14.68 per acre (table 3).

Table 3. Return per Acre from a 200 Acre Dry L?nd

and Irrigated Farm in Lea County, New Mexicol

Per Acre S

Dry land: .
Net Income $17.75
Irrigated:
Net income before deducting cost of water $48.51
Less dry land income - 17.75
Residual return to water $30.76
less Current Cost of water - 16.08
Net increase per acre $14.68

l/ Cole, James F., Masters Thesis, New Mexico State University,
August 1960, pp. 87-88
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If we examine the yields of irrigated and dry land wheat
and grain sorghum in Curry County, we find substantial differ-
ences (table 4). For grain sorghum there is a yield difference
of 2748 pounds. Using a price of $1.75 per hundredweight the
increase return would be $48.09. If we subtract out the cost
of pumping water, we find a net increase in returns per acre
of $29.65 when pumping with natural gas and $19.39 when using
butane (table 5).

Table 4. Yield of Sorghum and WhHeat, Curry County,
1957-60 Average

Irrigated Dry Difference
Sorghum - pounds 3881 1133 2748
Wheat - bushels 33 14 19

Table 5. Costs and Returns Per Acre from Irrigation,
Curry County

Sorghum Grain:

Increase in Returns $48.09
Cost of Water:
Natural Gas (2 acre feet) 18.44
Butane 28.70
Wheat:
Increase in Returns $34.20
Cost of Water:
Natural Gas (1.4 acre feet) 13.83
Butane 21.53
Cost of Water Per Acre Foot:
Natural Gas $ 9.22

Butane 14,35

With wheat at $1.80 per bushel the net increase pér acre
after cost of pumping is deducted would be $20.37 using natural
gas and $12.67 using butane.

I would like to examine now some of the economic factors
of irrigation at the farm level. One of the important factors
that effect the cost of pumping irrigation water is the efficien-
cy of the pumping plant. Over-all efficiency of the plant is
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determined by multiplying the efficiency of the pump by the
efficiency of the power unit. For example, if the pump is

70 percent efficient and the power unit 50 percent efficient
the over-all plant efficiency would be (.70 X .50) 35 percent.

Figure 2 shows that for every 1 percent change in effi-
ciency for electric pumping plants in Lea County the operating
(or cash) cost increase by 10.67 cents (Y = 9.585 - .1067X).
This means that if the efficiency dropped from 75 to 55 per-
cent the operating cost per acre foot would increase from

$1.58 to $3.70.

Figure 2. Operating Cost Per Acre Foot and
Efficiency, Electric Power-~Lea County
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Since internal combustion engines are not as efficient as
electric motors, we find that small changes in efficiency (of
power units using butane or natural gas) are associated with
rather large changes in costs. For every 1 percent change in
efficiency for butane using plants in Lea County, there was a
change in operating costs of 60 cents (Y = 9.63 - ,60X). For
example, if plant efficiency increased from 5 percent to 7 per-
cent (2.5%) operating costs per acre foot would decrease from
$6.75 to $5.25 ($6.75 - (2.5 X .60) = $5.,25).

Another factor that influences the cost of pumping irri-
gation water is the discharge of the well in gallons per
minute (G.P.M.).

Figure 3. Operating Cost Per Acre Foot and
Efficiency, Butane--Lea County
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We found in Estancia Valley for electric power units that
for every 100 G.P.M. increase in discharge the operating cost
per acre foot decreased by 25 cents (Y = $6.99 - ,0025X). If
G.P.M, discharge increased from 1000 to 1400 the operating
cost per acre foot decreased from $4.50 to $3.50 ($4.50 -

(400 X .0025) = $3.50).

Findings in Curry County also indicate a definite rela-
tionship between total cost per acre foot and G,P,M, discharge.

Figure 4. Operating Cost Per Acre Foot and Discharge
of Well Electric Power--Estancia Valley
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. For well pumping less than 400 G,P.M, the loss was about
$16,00 while for those pumping over 800 G,P.M., the total cost
per acre foot was just about half as much.

Table 6. Total Coét per Acre Foot and G,P.M,,
Curry County

G.P.M, Cost
400 and less ’ $16.11
401 - 600 14,02
601 - 800 " 10.02
801 and over 7.99

The number of hours a pumping plant operates during the
season affects the cost per acre foot. In general the more hours
a plant operateés durlng the season the lower will be the costs
(table 7). )

Table 7. Total Cost per Acre Foot and Hours
Operated, Curry County

Hours Cost
1900 and less $12.09
1901 - 2500 11.76

2501 and over 8.94

Acre feet pumped per season is really a combination of the
hours operated and G.P.M, discharge of the well,

" It was found in Estancia Vélley that plants pumping 50
acre feet per year had a loss almost three times that for
plants pumping 400 acre feet (tab@e 8).

Table 8. Total Pumping Cost per Acre Foot
Estancia Valley

.. Acre Feet.
Pumped. Cost
50 $15.69
100 9.86
200 6.94
300 5.97
400 3.49
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Cost of pumping is also affected by the kind of fuel used.
This depends primarily on the cost per unit and varies in dif-
ferent areas of the state.

Findings in Curry County indicate that cost of pumping
with natural gas is considerably less than with butane.

Table 9. Total Cost of Water and Kind of Fuel,
Curry County

Natural Gas Butane

Hours run 2442 2246

Cost per hour $1.15 $1.58

Per acre foot 322 263

Cost per acre foot $8.68 $13.45
Cost per acre foot per foot ‘

of 1lift 2.74¢ 4.71¢

Table 10. Annual Cost per Well,
Curry County

Operating Cost Natural Gas Butane.
Fuel $ 892 $1,982
Repairs:

Pump-Well 223 205

Motor 180 166
Lubrication & 0il 100 74
Labor (Servicing the plant) 40 35
Total $1,435 $2,462

In many instances farmers can do something about the
factors affecting the cost of pumping. However, we still hear
complaints that cost of irrigation water is high -- I say this
is all relative, and after you examine Table 11 I think you
will have to agree that "Water is Plenty Cheap."
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Table 11. WATER IS PLENTY CHEAP

Cost - One Acre Foot

Pump Irrigation $6.00
City Water $195.00
Saline Water (conversion) $651.00
Paid for Water in Dallas, 1956 $130,157,00
"01d Grand Dad" $10,182,156.00
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