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AGRICULTURAL DEVELOPMENT IN SOUTHWESTERN
ARIZONA.

PUMPING WATER FOR IRRIGATION.

—BY

F. A. GULLEY and C. B. COLLINGWOOD.

For some years the climatic conditions of the country in
the vicinity of Yuma, and its adaptability to certain agricul-
tural productions, have attracted attention.

It has been urged by those best acquainted with this region,
that a large and profitable industry in fruit and vegetable
growing, particularly early fruits and winter and spring vege-
tables could be established.

With possibly one or two exceptions this region has the least
rainfall, the greatest number of days of bright sunshine, the
dryest atmosphere, and the most regular warm winter tempera-
ture of any place in the United States. It also has for irriga-
tion purposes the largest and most constant flowing river in
the arid belt.

The water supply of the Colorado river is sufficient at all
times in the year to irrigate several hundred thousand acres of
land, but until recently the difficulty of getting the water out
on the land has discouraged the investment of capital in im-
provement.

In the city of Yuma, and on ranches in the vicinity, oranges,
lemons, limes, figs, dates, grapes and other fruits, all of the
finest quality, have been grown for some years in a small way,
and without special skill and attention, and these fruits have
ripened earlier than the earliest of the California productions.

A variety of vegetables have also been planted, and it has
been found that these could be matured at any time during
the winter and spring.
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In the fall of 1890 the Experiment Station established a
branch Station on the Gila river 13 miles above Yuma, Tfhere
a pumping plant had been put in, but the unprecedented flood
of the following spring caused such destruction that the place
was abandoned.

Through the courtesy of Mr. H. W. Blaisdell, manager of the
Yuma Water and Light company, work was begun again in
the fall of 1892 on the Yuma Heights property, a tract of mesa
land one mile south of Yuma and some 80 feet above the mean
level of the river.

This place was selected for several reasons, but especially be-
cause it would give opportunity to carefully investigate the
cost of pumping water for irrigation, and to compare the
growth of plants on the high mesa land, which is similar in
characteristics to a large per cent of Yuma county, with that
on the bottom lands.

The question of pumping water for irrigation being one of
general interest, a brief description of the enterprise and the
pumping plant is given, with cost of operation.

The mesa back of Yuma lies too high to be reached wifh a
gravity canal without building a high dam in the Colorado
river, or placing the head gate of the canal a long distance up
the river, either of which would be too costly and difficult for
the area of land to be irrigated.

The Yuma Water and Light Company, therefore concluded
to put up a pump, draw water from the river and force it up on
to the mesa where the company controls some 3000 acres of
land. The mesa was thought to be of such special value for
the production of tender and early fruits and vegetables that
it would warrant the expenditure in raising water tp such a
height. This company may be said to be pioneers in the use
of high duty pumping machinery for irrigation purposes.

THE PUMP.
The pumping plant stands on the bank of the river in the

town of Yuma and consists of two 150 horse power boilers, one *
Brown's automatic cut-off, condensing engine, with 18 inch by
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42 inch cylinder of 165 horse power capacity when running with
condenser, and a special form of double acting plunger pump
made by the Edward P. Allis Co., of Milwaukee, for this work.

The piston-rod of the engine is extended through the rear
cylinder head direct to the plunger of the pump without inter-
vention of gearing. The plunger has a diameter of 17 inch and
42 inch stroke. The fly wheel of the engine weighs seven tons,
and the usual speed is 67 revolutions to the minute, which gives
the pump a capacity of twelve cubic feet of water per second
(equivalent to 600 miners7 inches) or 8,000,000 gallons in
twenty-four hours.

The plunger speed is 468 feet per minute, the highest in use,
yet the valves are so well proportioned to the plunger area that
the pump runs without noise or jar.

The water is drawn through an ingeniously contrived set-
tling basin, where the coarser matter carried in suspension
sinks and is drawn off from the bottom automatically and re-
turned to the river. Passing through the pump, the water is
forced through a 26 inch main made of redwood staves, band-
ed with steel rods, two and one-half miles and elevated eighty
feet to the Yuma Heights' fruit lands where it is distributed.
A reseivoir that holds 1,000,000 gallons hag been built on the
Heights and connected with the main to be held in reserve
when the pump is not working.

A years' test shows that the actual fuel consumption in pump-
ing 8,000,000 gallons of water per 24 hours, (equal to 600
miners' inches), to the height of 80 feet, is ten cords of good
mesquite wood, which costs, delivered at the pump house?

$3.50 per cord. The cost for fuel is therefore $35 per day, or
5.89 cents per miners' inch, equal to a little less than one-half
of a cent per 1000 gallons. Labor, interest on investment and
wear on plant and pipe line would have to be ndded to get
total cost of water delivered on the Heights.

The company proposes to deliver water on the Heights at the
rate of $12 per annum, per acre for two and one-half acre feet.
(A depth of two and one-half feet of water on each acre during
the year). This is at the rate of 20 cents per day for one
miners' inch of water.
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This is double the quantity of water used for fruit trees over
a considerable part of California, and will no doubt be found
to be more than is required here after the soil has been well
wet down.

SOIL OF THE MESA.
The soil of the mesa is a sandy loam extending down some

four to twenty feet in depth, with no hard pan or alkali strata
below, and is well adapted to the use of the Colorado river
water which carries a large quantity of fine sediment in sus-
pension.

Ten acres of laud on the Heights was set apart for testing
grounds and placed under the general direction of the Experi-
ment Station, and planted to a variety of fruits and vegetables.

It is found that such hardy plants as cabbage, lettuce, cauli-
flower, peas, etc., may be matured for market at any time dur-
ing the winter and spring, in the open air.

The readings of exposed standard thermometers on the
Heights and in the valley near the town, show that on the cold-
est nights the lowest temperature on the mesa is 5 to 10 degrees
higher than the lowest temperature in the valley, and averages
five degrees higher than in the town of Yum a.

From the tests made last winter and this, we find that peas
and strawberries may be ripened at any time during the win-
ter oi spring, the main crop of the latter being ready to ship
the latter part of March.

Asparagus is ready for market February 25; wax beans and
summer squash April 15th, and tomatoes May 15th to 25th.

In the town and valley near by, the early varieties of grapes
begin to ripen June 5th, Pringle apricots May 1st, and Koyal
apricots May 15th, figs May 1st, Alexander peaches May 15th,
lemons, limes and dates October 15th, and Navel orange^
November 20 th.

The climate appears to be especially suited to the production
of citrus fruits, especially lemons, and limes which thrive par-
ticularly well, the temperature never falling low enough to in-
jure them.

The almost constant bright sunshine during the dayfcime and
the dry atmosphere during the winter and spring months
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gives to early fruits and vegetables a superior quality that can
not be equaled under the less favorable conditions in a more
moist climate during the maturing period, and it also insures
better shipping and keeping qualities.

The high prices the early products of this place command in
the eastern and western markets, and the success with which
they have been grown, were the leading inducements that,led
to this bold experiment in irrigation engineering.

At first glance, elevating water 80 fe°t to be used for irriga-
tion purposes in a climate as dry as that of Yumn, may seem
too costly to be profitable, and it perhaps would for growing
ordinary farm crops, but the mesa soils of southwestern Ari-
zona when irrigated, will produce crops of the highest value
per acre, owing to their being exempt from injurious frosts. An
abundant water supply is assured for all lands that may be
reached from the Colorado river, and in addition to this the
water carries a considerable quantity of fertilizing matter in
solution and in suspension, the value of which when applied to
land used for *ruit and vegetable growing, will, to quite an ex-
tent, offset the expenditure for pumping.

The Yuma Water and Light Co., have planted an experi-
mental orchard of 110 acres, ten acres of a kind, including
oranges, lemons, limes, peaches, apricots, plums, prunes, figs
and grape3. The vines and trees will come into bearing in the
summer of 1896.
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Fertilizing value of two and one-half acre feet water $8.55,
which is two-thirds of the cost of the water at 20 cents per
miners' inch.

In addition to the foregoing the water carries with it a good
deal of clay, which with the other materials will gradually
change the sandy mesa lands to a rich sandy learn where it is
used irrigation.

During the fall rise of the Colorado, which occurs in October
or November, there is an extremely muddy flow of water which
carries more than the usual amount of fine matter in sus-
pension.

For October, 1891, the fertilizing value of the matter carried
in one acre foot of water, estimated as before, was $8.58.

A large amount of fertilizing material could be added to the
land by irrigating freely at such times as the river is carrying
an excess of these valuable elements.

The water of the Colorado river is particularly suited to the
requirements of the mesa soils of the southwestern part of the
territory, and will supply what they lack in fertility arid me-
chanical conditions. The result of applying from two, to two
and one-half acre feet of water per annum to this class of lands
will be a soil especially adapted to the production of early
fruits and vegetables for which the climate of this region is
unequalled elsewhere in the country.

THE COLORADO RIVER IRRIGATION COMPANY.

The Colorado Irrigation Company is another corporati n
that is utilizing the water of the Colorado river by pumping.
The land which this company is supplying with water lies be-
low the town of Yuma, extending to the Mexican line, a dis-
tance of some 22 miles. It is in the Collorado bottom but
nearly all above high water mark.

The pumping plant stands on the bank of the river, at the
lower side of the city, and consists at present of a No. 15 cen-
trifugal pump, 45 horse power Westinghouse engine and boiler.
At normal low stage of the river the water is elevated 16 feet,
and at average stage 11 feet and emptied into a canal which
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leads to the land controlled by the company. The pump has
a capacity of 6,000 gallons per minute, or 13^ cubic feet per
second.

This enterprise was started in 1891. fruit trees planted in
1892 many of which have come into bearing. The growth has
been very rapid, and the yield of crops planted large, showing
the soil to be exceeding^ fertile. Apricots, penches and pears
I ear the next year after planting.

The success met with so far, and the interest that has been
awakened in regard to this region, promises a rapid develop-
ment in the near future, and large production in agricultural
lines.

It having been demonstrated that the water of the Colorado
river may be used on the high mesas, as well as on the lower
lands, the investment of capital to reclaim a large area of ter-
ritory will not be difficult to secure.




