


IRRIGATION IN ARIZONA.

BY F. 11. NEWELL.

The total area in Arizona on which crops were raised by irrigation in the census year ending June

30, 1890, was 65,821 acres, or 102.8 square miles, less than one-tenth of one per cent of the entire area of

the territory. The aggregate number of farms was 1,448, and of these 1,075, or 74 per cent, depended upon

irrigation, the remaining 26 per cent being stock ranches, or farms situated high in the motultains, where

crops can be raised by what is known as " dry farming." The average size of irrigated farms, or rather

of the irrigated portions of farms on which irrigation was practiced, was 61 acres. In this connection

the term "irrigated farm" is used to include only the area on which crops were raised by irrigation,

the uncultivated portions of such farms not being taken into account. With this understanding the

irrigated farms or areas cultivated by each person have been classified as follows : Seven irrigated

farms of 640 acres or upward, 15 of from 320 to 640 acres, and 57 of from 160 to 320 acres. These 79 farms

contain an average of 287 acres each, and have a total area of 22,656 acres, or 34 per cent of the entire

amount watered in the territory. The remaining 996 farms, under 160 acres in size, comprise only 66

per cent of the total irrigated area, and average 43 acres each. In other words, 7 per cent of the farmers

of the territory owned over one-third of the productive land, and the remaining 93 per cent of irrigators

owned an average of 43 acres each. •

COUNTIES.
Number of
irrigators.

Total
irrigated
acreage
in crop.

A vern g,	 Average
size of	 value of

 irrigated	 products
farms, in	 per acre.acres.

Total 	 1,075 65,821 61	 $13.92

Apache 	 182 5,545 00	 13.36

Cochise	 52 2,372 46	 26.53

Gila 	 18 815 45	 23,85

Graham 	 199 7,566 38	 16.06

B1arieopa 	 327 35,212 108	 9.26

Pima 	 95 3,085 36	 30.16

Final 	 115 6,919 60	 11.25

Yavapai 	 91 3,762 41	 31,00

Yuma	 6 555 93	 10.50

Taking all the counties in the territory, with their varying °auditions, the average cost of water right
was $7.07 per acre. This includes all cases, from the one extreme, in which the farmer dug his own ditches
from the river—the cost of water right in that case being the amount which the ditch cost him in labor
and material—to the other extreme, in which he purchased his water right from sonic company, paying
a certain sum per acre for the privilege of renting or buying water each year. The selling value placed
upon this by tlle farmer, whenever his right was transferable, was $12.58. The average annual cost for
water was $1.5, per acre, this expenditure being either in labor in keeping the main ditches and dams
in repair or paid as a cash assessment or rental to au association or corporation.

Besicles the first cost of the water and the annual assessment for its use, an estimate has been made
of the first cost of bringing the land from a wild state under cultivation by irrigation beyond the expense
for the water right. This estimate, which is $8.60 per acre, includes the cost of plowing, grubbing
sagebrush, cutting mesquite, fencing, and leveling, or otherwise preparing the ground for irrigation.

Assuming, then, that the original purchase price of the land was $1.25 per acre, the cost of preparing
for cultivation by irrigation $8.60 per acre, and the first cost of water right $7.07 per acre, the land
cost the original owners a total of $16.92 per acre. It is ascertained, for comparison with this, that the
average valuation, including buildings, fences, and other improvements, of the land 011 which irrigation
is practiced, is placed by the owners at $48.68 per acre, showing an apparent profit, less cost of buildings,
of $31.76 per acre.
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In comparison with the annual outlay for water it is found that the average annual value of farm
products is $13.92 per acre, leaving the farmer $12.37 per acre per annum as a return for his labor
and as interest on his investment.

On examination of the figures for the different counties it will be noticed that in general the value
of products per acre increases as the average size of the farm diminishes. For example, in Maricopa
county the average size, 108 acres, is the greatest in the territory, while the average value of product,
$9.26 per acre, is the least. Next comes Yuma county, with an average of 93 acres per farm and
products averaging $10.50 per acre ; then Phial, with an average of 60 acres per farm and products of
$11.25 per acre. In other words, the larger irrigated farms were not so closely tilled as were the
smaller, and a lower-priced crop was the result.

Dedueting the 79 large farms, on which the average value of product was $9.05 per acre, there
remain 996 farms, with an average extent of 43 acres each, on which the value of product was placed
at $16.75 per acre ; that is to say, the farmers, in the main, if their statements are correct, must have
supported themselves and made their profits out of gross earnings averaging $720 per annum each.

These results have been computed front data acquired both by field work and correspondence.
Time enumerators in the several districts obtained the acreage and likewise the value of land and
products of each farm. On the completion of this field work a blank schedule was mailed to each
fariner, requesting a more detailed statement as to the location of his land, the source of his water
supply, the cost of irrigation, and also as to local customs. The replies were compared with the
statements of the enumerators, and in every ease of apparent misunderstanding or serious discrepancy
a second letter was sent. The information thus obtained was then carefully examined in the light of
personal knowledge of the climate and products of the territory. Besides the blank schedule sent to
farmers, correspondence was entered into with the owners or officers of canals, with a view of obtaining
statistics as to cost of construction, etc. The result of this correspondence will be given at a later date.

'[hi' agricultural and irrigable land of Arizona is situated in the southwestern half of the territory.
If a li ne be drawn from the northwestern to the southeastern corner diagonally across the territory, this
line \Vill lie fin. a greater portion of the distance along the face of the great escarpment which divides
the high plateaus from the plains of the Gila basin. Against the face of this escarpment the
larger portion of the available moisture is precipitated, rolling back to feed the tributaries of the
Gila, thus rendering possible a certain amount of irrigation in the narrow valleys, especially on the
Gila and Salt river plains near the point where their waters leave the cations. High up on the edge
of the plateau country and among the mountains, at elevations of from 5,000 to 7,000 feet, a little
aa,rietilt lire is successfully carried on without irrigation, usually in connection with stock raising or in
the immediate vicinity of mining towns. The crops raised, however, are comparatively insignificant.

The acreage at present under irrigation may be regarded as approaching the maximum possible
with the present supply of water and methods of using it. In other words, all the easily available
water has been utilized, and expansion can come only by a greater economy in the use of the existing
supplv or by the adoption of systems of storage, for the conservation of the flood water now annually

running- to waste. The irrigators look forward to the latter alternative as the most effectual means of
obtaining relief from present troubles and uncertainties. Progress in this direction will, however, be slow,
froin iii necessity of a large outlay of capital before any return can be realized, and from the fact that the
controllers of capital, whether governmental or private, have had comparatively few facts on which to
base reliable estimates. The amount of water that can be reserved by storage is known from common

observation to be very large, but it is usually greatly overestimated, from the fact that even a small

volume of Watur, coining all at once and with great velocity, is often extremely destructive and creates a
vivid impression. IA bile the same amount, if distributed through as many days or weeks as it is hours,

would not excite e n ailment. Measurements have been made in a few instances by engineers and by the

United States tleol gical surv ey, but t he operations of the latter were discontinued before a range of much
over a year had been obtained. For example, taking what is probably the best storage site in Arizona,

that on the Gila at the But t es above Florence, the mean discharge at this place, as shown in the eleventh

annual report of t he director of the United States Geological Survey, from September 1, 1889, to August

31, 1890, when operations Were suspended, was 503 second-feet, averaging 1,000 acre feet per day, or



5

365,000 acre feet for the whole year. Assuming a water duty of 100 acres to the second-foot, this, if all

the water could be stored, would irrigate 50,000 acres, instead of the 7,000 acres or less now irrigated in

the vicinity of Florence. A large reduction from this theoretical amount must, however, be made for

losses by evaporation and seepage. Without going into a discussion of the measured water supply,

this will suffice to show that it is possible to determine the volume and intensity of floods, and that

when this has been done the water-storage problem will be in a fair way to solution, since only then

will it be possible to prepare reliable estimates of costs and profits.
Shortage of water, and consequent loss of crops on irrigated land, are reported by the majority of

farmers whose rights to water are secondary to those of the first comers. The latter, however, report

that there is ample water for all their own needs except in general from the middle or latter part of june,

through July, August, and into September. Before this time, however, the cereals with the exception

of corn should be matured and probably two or more cuttings of alfalfa made.

For the greater part of the territory it may be said that irrigation is practiced or is necessary to

successful farming throughout the entire year. In the lower plains the temperature is such that crops

will grow and mature at any season of the year provided there is a sufficient supply of moisture.

Crop follows crop in constant succession if only there is an abundance of water in the ditch or of

summer rains. During the winter, and also in the early spring and late fall, water is used on the

alfalfa and hay crops, from three to six cuttings of alfalfa being made annually, the average of the entire

territory being five. Usually two waterings are given for each cutting, the total amount of water used
being thus largely in excess of that required by any other crop. Later in the spring, when the rivers
begin to decline, the alfalfa is neglected, all the water being needed for the cereals and vegetables, and
still later, before the summer floods set in, in many places the entire flow has to be taken to save the
trees and vines. .

The water is in most cases applied by flooding, as, for instance, on alfalfa and grain, or through
furrows laid off at regular intervals, no especial care being taken in the preparation of the fields. The
Mexicans still practice the old method of flooding in small " pools " or rectangular areas, separated by
ridges of earth. The farmers, almost without exception, look forward to better methods of distributing
and applying water. Since the soil and local conditions vary so widely, there can be '10 absolute rule
as to the number of waterings or the time required for the different products. There is a growing
impression that in many cases too much water is used, and that better crops could be matured by
using the water more sparingly, which would also have the effect of increasing the cultivable acreage.

APACHE COUNTY occupies the extreme northeastern corner of Arizona, and borders upon New
Mexico on the east and Utah on the north. The Navajo Indian reservation covers the northern half
of the county, and the Atlantic and Pacific railroad grants cross the southern half, thus leaving
comparatively little of this vast area of 21,060 square miles open to settlement under the general land
laws. The railroad just mentioned follows the Little Colorado river, and then turns up one of its
tributaries, the Rio Puerco. The principal settlements are along this railroad and south of it on the
Little Colorado and on Silver creek, a tributary of this stream.

In these valleys, which are at a general elevation of from 5,000 to 6,000 feet, are long stretches of
good agricultural land, which only need water to become very productive. The water supply, however,
is limited, and although great quantities run to waste in time of flood, there is generally a deficiency
during June and July, so that the acreage now under cultivation does not always receive its full share.
There are reported to be good facilities for water storage near the head of several streams. Dry
farming is practiced on about twenty-five farms in the forest belt, and corn, wheat, rye, beans, potatoes,
turnips, etc., are raised without irrigation in the vicinity of Show Low, the elevation here being 7,000
feet and upward. In the lower valleys, however, nothing can be grown without the application of
water by artificial means.

As shown by the table, the total acreage irrigated is 5,545 acres. From the statements received
from the farmers it is doubtful whether in ordinary seasons a larger acreage could be successfully
cultivated without the use of stored waters. The principal ditaes reported at this time are the East
and West Taylor, East and West Snowflake, and the Woodruff, the total cost being 825,000, and the
land furnished with water aggregating 2,500 acres. One of the most notable engineering features is



the attempt to dam the Little Colorado river by a structure 225 feet long and 30 feet high. This hat;
been washed out and replaced seven times.

The first cost of irrigation is reported to be. from $4 to $12 per acre, the average being $7.50, while
the average selling value put upon the transferable water rights is quoted at $9.65 per acre. The
annual assessment, an expense for maintaining the ditches, varies from 25 cents to $4 per acre, averaging
$1.00. Beyond the outlay for water, the general expense of preparing the ground for cultivation is

$7.25 per acre, (luis making the first cost of irrigating land $14.75 per acre, taking the county throughout.

Coen isE reaNaV iS in the southeastern corner of Arizona, bordering upon Mexico and New Mexico.
In altitude it ranges from 3,000 to over 0,000 feet. The northern end of the county is crossed by the
Southern Pacific railroad, from which a branch line runs southward to Tombstone. There are in all

2,372 acres irrigated, the farms being confined almost exclusively to the valley along the San Pedro

river. This stream is the main water supply of the county, the little farming that is done at any
distance from ti l e riv er be in g confined to the mountain valleys, where small springs occur.

There being far mere arable land than river water, the latter is in great demand, and in many

lovalities I here is censtant litigttiiin coneerniug water rights, so much so that it may be said that the

legal expenses arc heavier titan the cost of constructing ditches. During the periods of low water the

entire 'tr'ain is taken out by dame some water, however, reappearing in the channel, to be diverted

in turn hr a dani below. Tlu , re are a large number of small private ditches along the San Pedro river,

but there is no comprehensive system for utilizing or dividing the water. The lowest stage of water

in this river is usually reached. in Juno, when there is the greatest demand, and the rise begins

again after the ccultineneliellent of the summer rains, during which time the flood waters run largely to

waste. All the land which the ordinary unregulated  flow of the river will supply, and probably more

than can be supplied in certain seasons, is now under cultivation, and yet the demand for agricultural

products far exceeds the amount that can be raised. The storage problem will, however, have to be

settled before any fin-titer advance can be made.
It is impossible to raise crops without irrigation except in a very few localities in the mountain

valleys, where, after the rainy season, small crops of corn and potatoes are successful. With irrigation,

however, almost all the fruits anti other products of the temperate zone are grown, with close cultivation

one crop following another with but little loss of time.

GIL% M CM."NTY lies to the southeast of Gila, between Apache and Coehise counties, filling in the

eastern side of the territory. It is thus in or near the headwaters of the Gila river, and, like Gila

county, is largely ineuntaineus. The principal area of agricultural land is in the Pueblo valley,

extending from a canon above Solomonsville for about thirty miles to Fort Thomas, the principal

settlements being, in order, Selemonsville, Safford, Central, and Pima The Gila is the source of

supply for the valley. A number of dams are placed across it at intervals of two miles or more.

When the flow of the stream diminishes in May and June the dams of logs, brush, and stone are

tightened so as to turn all the water into the canals. Below each dam, however, the water begins to

rise in the bed of the stream. so that by the time the next dani is reached there is apparently as

ninth water as befere. If the summer rains fitil, the river may become entirely dry in July and

August and a loss or crops be the result.

A t present tile acreage under cultivation is not greatly in excess of the usual water supply, and

the losses are not such as to call for immediate water conservation. In view of future extensions,

hewever, it is already reeegnized that active steps must soon be taken. There appears to be no

comprehensive system ef water distribution, and the present needs seem to point to a consolidation of

the varietis small ditcht.s into a few It canals, both to reduce the expenses and to effect a greater

event unv in t he use of the water. The river, occupying a wide, sandy bed, is unstable, and during

freshets is liable to cut lit•NV channels, leaving the dams on dry land.

Some cultivation iv irrigation is suceessful in the valleys south of the river at the foot of the

mountains, where small streams or springs issue. The greater portion of this water, however, is lost

for lack of facilities fur holding the spring fl ow until later in the season,

k cot NTY is the smallest in area in the territory. It occupies a position largely within the

drainage basin of the Salt river, on the south crossing the mountains and reaching to the Gila river.
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