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IRRIGATION IN ARIZONA.

INTRODUCTORY.

Irrigation in Arizona, beyond the advertising of canal companies
and land syndicates, has received but little attention, either statis-
tically or scientifically, with the exception of the work of the Senate
Committee on Irrigation, and of the Census Bureau. Of these the
former has been published but is in the hands of but few; the latter
has only appeared in bulletin form as yet.

The Board of Regents of the University of Arizona, at Tucson,
recognizing the vast importance to the Territory, agriculturally and
horticulturally, of a thorough knowledge of the present and possible
development in irrigation resources, have established a chair of Irri-
gation Engineering, in the School of Agriculture in the University,
with instructions to the Professor in charge thereof to obtain and
collate the necessary data for such knowledge, and to investigate such
principles and develop such facts relating to Irrigation, as may best
serve the interests of the Territory, and of the University. In further-
ance of which instructions, a fair sum of money was appropriated for
the purchase of books and instruments.

It is our intention to investigate the present canal system of the
Territory, and its possibilities; to measure and record the "critical"
and flood discharges of our streams ; to obtain facts relating to the
storage of water, with investigation of the phenomena of evaporation
thereon, and of seepage or percolation ; to examine the measuring
devices used in the distribution of water from canal to laterals ; to
make such determinations of the duty of water,—crop, soil, slope and
other incidental characteristics being credited,—as will enable canal
companies to make fair provision of their clientele; to determine the
value in second feet of the much-varying '''miner's inch"; to collect,
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collate, and distribute information, foreign and domestic, relating to
water, its uses and abuses ; and to make such recommendations as
facts and figures in our possession may warrant and public policy
may demand.

I.

SOURCES OF SUPPLY.
The necessity of irrigation in Arizona is established beyond

doubt. The only questions are: (a) Is there water therefor ? and
(b) Is the land there in sufficient quantity and quality to repay
investors a fair interest and to give guarantee of principal ? These
questions have been fully answered but the information is not within
reach of willing capitalists, and hence irriga ion development has
been slow.

The source of Arizona's supply of water is in the rain and snow
which fall upon her northern plateaux, and upon her neighbors,
Colorado, Utah and New Mexico. The rain and melted snows are
conducted to the sea through the giant Colorado, whose mean low
or "critical" flow will irrigate (estimated) one and three-quarter
millions of acres. To the Colorado are tributary in Arizona, the
Gila and a host of smaller streams whose aggregate flow is large but
individually inconsiderable The Gila then, and its main tributary, the
Salt, will only be considered herein because the Colorado, wondrous
in the grandeur of its water-way and in the capability of its flow, has
not so far been used to any extent. Eventually, however, as capital
realizes its legitimate and certain returns, and the Territory conse-
quently fills up with people, the necessity for more land will be shown
and demanded and, in answer, Colorado's brown flood will be utilized
as easily and completely as the importance of the subject will justify
Let this not be doubted. Far more difficult and costly works have
been undertaken and successfully pushed to completion when public
weal and hungry capital dictated,

The Gila, rising in Western New Mexico, traverses the entire
breadth of Arizona from east to west. Its entire length approximates
some 700 miles. It is fed by springs and snows, soon after its
entrance into Arizona, to a considerable volume, but its sandy bed
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and the numerous canals taken from it, give it the appearance of a
"dry stream" to use western vernacular. In the rainy, or flood season,
it becomes great, sometimes mighty, It£ principal tributaries are the
San Pedro and the Salt, the latter of which plays a considerable part
in Arizona's development. The only record of the Gila's flood is
that taken during the year 1889, by the U. S. Geological Survey.
The mean flow amounted to 503 second-feet. Of the underflow
there is absolutely no information though its importance is unques-
tionable, when the works, both in operation and projected, in its
valley are remembered.

Let us consider the canals taken thence. Above Florence we
find 18, aggregating 101 miles in length, of which the only large one
is the Florence canal, 33 miles long, with a capacity of 440 second-feet

The amount of land reclaimed under these canals is reckoned as
about 67,200 acres. Below Florence are 20 canals, completed wholly
or in part, of an aggregate length of 498 miles. These canals have re-
claimed, according to all information obtainable, some 920,000 acres.

In all then, we have some 38 canals, 599 miles in length, which
have reclaimed some 987,000 acres. Assuming that water is used
more wastefully in Arizona than in Colorado—for we are new at it,
speaking comparatively—the capacity of these canals should approx-
imate some 3,000,000 acres. Is this amount of land there, and is it
fertile enough to repay the cost of extending, etc., the canal systems ?
We answer most emphatically, yes, In Maricopa County alone this
body of fine, fertile land is only awaiting the canal and irrigator.
But, it will be said, reckoning according to the Golorado standard
(100 acres to the second-foot), the critical flow of the Gila, as per
the records of 1889, will irrigate only 50,300 acres. To this we
answer yes, provided it be diverted at the point of measurement.
Taking, however, the California standard of 250 to 500 acres for the
second foot, and we have 125,750 to 251,500 acres irrigable by the
amount of water passing ttje point of measurement, This does
not take into account the underflow which crops out here and there
where bed-rock comes nearer the surface, nor that wonderful seepage,
which is nothing more than the storage property of Mother
Earth, and makes of irrigated lands a vast reservoir of water un-
claimed by evaporation. This water eventually finds its way to the
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parent channel again at points more or less remote from the point of
application. This has been demonstrated in the Cache la Poudre
Valley of Northern Colorado, where actual gaugings have demon-
strated the return of a very considerable body of water to the stream.
This seepage raises the subterranean water level appreciably and in
some places allows a successful cultivation of land in arid regions
without artificial application of water, In other places it causes
marshy land if not drained.

In the Salt River Valley are 13 large canals of an aggregate
length of 176 miles, irrigating from 250,000 to 300,000 acres of land,
of which about 200,000 have been reclaimed.

We have then, in the two valleys oftheGila and Salt, 51 canals,
674 miles in length, covering some 1,290,000 acres of fine fertile
lands whose productiveness in fruits and cereals has been amply
established, both in quantity and quality, and which needs only to
become known abroad to insure for Arizona capital and people.

The amount herein stated as being irrigable by the canals con-
structed is by no means the limit of the irrigable area Were the
reservoir sites, in which the Salt and Gil a River Valleys and Canons
abound, developed, an enormous quantity of flood water would be
impounded, sufficient, in fact, if the lessons of past years' floods are
at all significant, to irrigate and cause to bloom over 6,000,000 acres.

Were the reservoir sites of Arizona united at least 25 per cent,
of her entire area would be irrigated by means of the waters which
annually go to waste in the rainy and spring seasons. This area
would amount to 18,235,000 acres, sufficient to support and main-
tain a population of 4,500,000 people.

II.

CANALS OF THE TERRITORY.

As an example of the canals of the Territory, the Arizona
system will be described, because its net work is not only extensive
but important, lying as it does, adjacent to the Capital, Phoenix, and
in one of the most promising fruit belts of Arizona. This canal is
taken from the north bank of the Salt River, about 27 miles above
Phoenix and about YA. mile below the mouth of the Verde River.
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Its headworks and dam have a fairly favorable location, considering
that the Salt presents many difficulties of diversion, in the extreme
depth of bed-rock below its bed, and the floods which annually
come down its course, Floods of 20,000 to 143,000 second-feet
are of record, and last February, one which must have attained a
flow of 350,000 second-feet gave evidence, in the destruction
wrought, of the mighty power of unrestrained water. The course of
the canal after leaving the headworks, is along the north bank of the
river, hugging it pretty closely as also the toe of the foothills for a
distance of about 3 ^ miles. The work in this portion is heavy,
being in rock and gravel, one cut reaching 23 feet in depth. The
gradient for the first two miles is two feet per mile, the bed-width 36
feet, water depth 8 feet, slope i:\, i j ^ in rock, giving an estimated
capacity of 1,000 cubic feet per second. After the distance above
noted the grade is reduced to 1 foot per mile, width to 30 feet for a
distance of 20 miles, slopes (in cut) 1:1, and (in embankment) i j^:i .
That the carrying capacity may not be reduced by this decreased
gradient and bed-width, and also to provide for future stability in the
banks, a berm 8 feet wide is provided on the lower side.

Inasmuch as the general fall of the country in the direction of
the course of the canal is greater than the gradient mentioned, a drop
of 15 feet has been made just above the "cross-cut." This wil
furnish quite a horse power for Phcenix, or for the town projected in its
immediate vicinity. Alter the 22 miles of canal above noted, the
bed-width is further reduced to r6 feet and depth of water to 6 feet
The total length of the canal is 41 miles, but it is being extended.

Besides the Arizona canal proper, the system includes the
Grand, Maricopa, and Salt river canals, which have been acquired
by purchase, while the main canal was constructed by the present
company.

The Grand canal at its head is 22 feet in bed-width, gradient 2
feet per mile, slopes as above, water depth ^.8 feet, with a capacity
of 200 second-feet. After the fourth mile, width of bed narrow and
at the end has decreased to a simple lateral. Its total length is 2
miles.

The Maricopa with a capacity of 140 second-feet has a bed-
width of 18 feet for one mile, after which it is 16 feet, depth 4 feet
and length^i miles,
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The Salt River Canal, with a capacity of 160 second-feet, depth
3.6 feet, width at head gate 12 feet, gradient varying with the
topography of the country passed through, and a length of %%g miles.

The Maricopa and Salt River Canals take water from a joint
head, and have a common bed for i j ^ miles, 22 feet in width and
a gradient of 2j4 feet per mile.

Besides the canals above enumerated there is a "cross-cutr taken
from the Arizona canal about 20 miles from its head. Its capacity
is 375 second-feet, bed-with 22 feet; about 4 miles long, with a
total fall of 125 feet. This fall includes a gradient of 2.64 feet per
mile, and 24 checks or over-falls varying in height from 5,5 to 4
feet. Its purpose is to act as feeder for the Maricopa, Grand and
Salt River Canals, which it fulfills admirably in seasons of low water
at the heads thereof.

The dam or weir of the Arizona is a wooden crib, drift-bolted
and wired and filled with stone, Its length is about T,OOO feet, with
a height above river bed of ioj^ feet for the half length next the
headworks of the canal and n j ^ for remaining half. Its base is 33
feet in the sand of the river but not upon bed-rock. It was built in
1886. The headgates are very substantial structures, on rock, of
wood and iron. The gates are eight in number, each 4.5 wide and 6
feet high. Besides, there are escape or sluice gates about one mile
below the head and at the same point, but in the bed of the canal are
a set of regulating gates—all of good substantial construction.

The main Arizona canal, with its dam or weir and its laterals,
cost in the neighborhood of $650,000. The cost of the subsidary
net work noted above is not known, as they were constructed at
various times and by their various owners before being purchased by
the present company, from whom the purchase price has not been
ascertained.

The amount irrigated by the entire system with its 200 miles of
laterals and 95 miles of canals, approximates 150,000 acres.

The cost of a water right is $500 for 40 acres, together with a
small annual assessment of $1.25 per acre for repairs, etc.

The acreage irrigable with the 1400 second-feet capacity of the
entire system, foots up a total of from 225,000 to 375,000 acres.

On the south side the two principal canals are the Tempe and
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the Highland, the former 19 miles long and the latter 22 miles. The
Tempe reclaims some 25,000 acres and the Highland about 20,000.

There are no especial features in location or construction which
presented any engineering difficulties in either of these canals.

A novel feature in irrigation construction or enlargement may be
seen in the case of the Mesa Canal, some 10 miles long, also on the
south side of the Salt river. The canal is being enlarged some eight
feet in bottom-width by means of a dredging apparatus, which, float-
ing on its scow on the water of the canal, does its work thoroughly,
cheaply and quickly. Its work during the present year has solved
canal enlargement during the irrigating season, since the scow does
not interfere materially with the flow of the canal.

This canal is to be extended in length and by a system of
reservoirs to cover a large portion of the country between the Salt
and Gila rivers.

III.

PUMPING PLANT.

The amount of surface flow being insufficient, even with a
reservoir system to irrigate the vast body of exceedingly rich land
available for cultivation in fruits, cereals and hav, the question of the
utilization of the overflow which is known to underlie our surface
at depths varying from 20 feet to 100 feet, becomes of vast import-
ance. To this end a partial investigation of cost and efficiency of a
pumping station has been made, with the results which follow. The
pump selected is the Phoenix Water Works Pump—taken because it
was the mos: available and because information was not only access-
ible and reliable, but willingly given. The plant consists of a pair of
Compound Condensing Duplex Pumping engines of Deane make ;
twin boilers of 35 horse power each.

The pumping engines are 18" and 12" x 18'' x 10" and have a
capacity of 900 gallons per minute for each pump at a piston speed
of 100 feet per minute. Stated differently, each pump at an average
of 60 strokes per minu'e, under an average steam pressure of 75
pounds to the square inch, delivers to each double stroke, 15 gallons
per stroke, or 900 gallons to the minute. Taking 7-48 gallons to the
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cubic foot, tru's pump delivers 2 cubic feet per second, which would
irrigate about u c acres of cereal or hay land, or from 320 to 540
acres of fruit land.

The well is circular, 14 feet in diameter, 36 feet deep, cribbed
with loosely laid rubble, and has 12 feet of wa^er. One pump at its
full duty has lowered the water but four feet, from which we would
infer that the amount of inflow reaches from 1600 to 1700 gallons per
minute.

The suction pipe is 24 feet long to the water chambers, from
which water is forced against a head of 120 feet. Water is clear,
and of about 70 degrees F.

The pump, which runs night and day, is served by two engineers,
a day and a night engineer, who act as their own firemen. Each
receives $75 per month, a total pay roll of $170 per month for engine
house service.

During June, 1891, there were consumed 44 cords of mesquite
wood, or 1.47 cords per day, which at price paid, viz: $3 per cord,
makes $132. The month quoted requires about the heaviest con-
sumption of wood. During the year, Feb. 1890 to Feb. 1891,367
cords of wood were burned, or 1.006 cords per day.

Now, let us see how an investment of this kind would pay tor
irrigating from 320 to 540 acres of land, cultivated in fruits.

Not Icnowing cost of these pumps, we will figure on basis of bids
for a steam pumping engine and accessories of boiler, boiler feed
pump and feeJ water heater, etc, with a capacity of 1500 gallons per
minute or 3 ^ cubic feet per second, which would irrigate from 540
to 900 acres of fruit land.

COST OF PLANT.

Pumping engine (Compound Duplex), bailor feed
water heater, Duplex feed pump, and 35 horse
power tubular boiler, in Hamilton, O., $2,500 00

Freight, etc., 500.00
Well, 60 feet deep, 16 feet dbmeter. 45o cubic;

yards, at 50 cts. per yard, and cribbing 425.00
Engine house, etc , 1,000 00
Incidentals 575 00

TOTAL S3,00 .00
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COST OF RUNNING, ETC

Engineer's wages, 1 year at $85.00 per month $1,020.00
Fuel, 1 year, 640.00
Repairs, etc., 1 year 10 per cent of cost 500.00

TOTAL, $2,160.00

This, if 540 acres alone were irrigated, would cost $4.00 per
acre. Hence we have for watering 540 acres,—

Prime r»ost, $5,000 00
Annual cost 2,160.00

TOTAL, $7,160.00

As against the canals, viz :

Prim« cost (540a"rPRon basis of S1000 for 80 acres) $6,720 00
A nnual cost, at, $1 25 r>er acre, 675.00

TOTAT $7,425.00

The first year's outlay for pump is $7,160; the total amount for
canal is $7,425, a difference of $265. Of course the annual
charges are much heavier in the case of the pump, but against these
may be set immunity from a failure of water supply due to breaking
of canal banks and wrecking of darus, which means a very reasonable
certainty of a known and steady flow of water.

Other forms of pumping engines are much cheaper for low lifts,
as the centrifugal pump, and in some cases, the link belt. The lift
for these, however, should not be greater than 26 feet to insure best
service, and (with link belt) least wear and tear.

IV.

PROJECTED WORKS.

The present activity in irrigation works in Arizona is fairly
decided. Among them may be mentioned the Santa Cruz Water
Storage project, which contemplates a masonry dam across the Santa
Cruz river about 60 miles south of Tucson, The dam is to be 1900
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feet long, 92 feet high from bed-rock to crest, and will impound
2500 acres of water which will be led off to 100,000 acres of fine
land by a canal system and subsidiary reservoirs some 80 miles in
length. The total cost will be about $750,000.

The Gila Bend Reservoir and Irrigation Company is construct-
ing a dam and head-gates for a canal on the Gila river, 23 miles
north of Gila Bend Station on the S. P. Railway. The rights
consist of a damsite, 160 acres of land around it and a canal fran-
chise. Several miles are already constructed and the dam is nearing
completion rapidly. The present plan contemplates the irrigation of
some 60,000 acres.

Included in the dam franchise is a reservoir site, which, if
utilized, will water ten fold the amount of land now under consider-
ation.

The Yuma Heights Company propose putting in a pumping
plant at Yuma on the Colorado river, to water some 3000 acres
belonging to, or under the control of the Company. The design is
to operate the pump by the action of the river, through its current, by
means of a floating undershot wheel, suspended upon scows, and to
place steam power in connection therewith above the reach of harm
from floods, for use in case the water wheel is swept away. The
water will be lifted 125 feet to the company's lands by a pipe line,
passing through a small reservoir, before use.

The Yuma Irrigation Company U a corporation operating in
Yuma County. It is so far in operation that it is more than projected
for. The company has a plant of the Greeley (Colorado) or Huffer
Vacuum Pump pattern with which the water from the Colorado
river is pumped into the canals, thence to be distributed over the
lands.

The great project known as the "Colorado Canal" is a'so under
consideration. The design is to take out a canal some 28 miles above
Yuma, opposite Stephenson's Island, on the east bank, which accord-
ing to all reports, is the only place available for a head gate. Besides
the dam it is proposed to put in a lock which will not only act, by the
back water, as a settling pool, but also lift it to higher lands.

The canal as projected will bring into cultivation in Arizona
nearly 200,000 acres, and if extended into Sonora, will irrigate
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i,ooc,ooo acres. The works may also he carried into California from
the west bank.

East of Tucson, on the Rillito river, is a project worthy of men-
tion because we know of no other similar to it in Arizona.

The Rillito is, par excellence, an underground stream, its sur-
face from 5 to 9 feet below the level of its sandy bed. There being
no bedrock within reach to which a dam could be anchored, the com-
pany have run some 300 feet of a rectangular concrete tunnel into
its sandy bed, thus tapping the underflood, which will be distributed
to its land by an ordinary canal system. The design is to supple-
ment the main, or concrete, tunnel, by secondary redwood lateral
drifts, and these in turn by a tertiary network,—thus assuring a supply
of excellent water, both drinking and irrigating,

There are numerous other projects in the Territory of more or
less importance which cannot now be described but which will receive
proper attention hereafter. Among them may be mentioned the
reservoir site on the Verde, which, we understand, is about to be
utilized by a syndicate of wealthy Minneapolis ladies; the Oatman
Flat Reservoir, 4 8 ^ square miles in superficial area, 24 miles long
and 35 feet deep, with a capacity of 47,000,000,000 cubic feet; the
Tonto Basin Reservoir, of a capacity of 103,000,000,000 cubic feet,
to cost $1,500,000, and some others.

V.

RESOURCES OP A PEW COUNTIES.

APACHE COUNTY has some 12,500 acres in cultivation with suf-
ficient water for not more than 6,000 acres, as the system of canals
and reservoirs is at present. But there are six reservoir sites sur-
veyed which would cost about $175,000 to utilize for the irrigation
of at least 200,000 acres. These sites, are in the aggregate, 14,400.
acres in extent and vary in depth from 6 feet to 50 feet. There are
in actual use in this County three small reservoirs which irrigate some
3,000 acres.

COCHISE COUNTV, has three reservoir sites which would store
800,000,000, cubic feet, which would command some 310.000 acres.
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of land. There are 47 miles of canals and about 8,000 acres cul-
tiva*ed.

MARICOPA COUNTY has been noted,
PIMA COUNTY has 36 irrigatiDg ditches, covering some 8,ooo

acres. The present Santa Cruz project and the three available
storage sites with their capacity of 1,250,000,000 cubic feet would
bring 2,000,000 acres in cultivation

YAVAPAI COUNTY has some 110,000 acres reclaimed. A proper
utilization of her storage sites would command at least 200,000
acres,

A doubt may arise as to the capability of the various streams to
supply the large amount of water which these reservoir sites would
require for filling. To the western man who has seen, year after year
our "dry streams" fill and overflow their deep banks for hours and
even cays, not once in a season but twice or thrice, the doubt is not
reasonable. The Salt River alone £t one recorded flood discharged
some 12,000,000,000 cubic feet in a single day. Such an enormous
flood would of course, necessitate well constructed works, since the
factor of safety in a dam is its chief desideratum But Arizona enter-
prises are all characterized by intelligence and skill in their design and
construction and when the time comes for these, there is no fear but
that the projectors will seek the best and most experienced talent
available.

VI.

D I M OF WATER.

Frequent inquiries are made as to the amount of water neces-
sary for the proper irrigation of land. The amount depends on the
crop, soil, subsoil, the slope, upon climatic conditions, and very
largely, upon the judgment displayed in the application; hence, it
is doubtful if any precise or correct determination can be had,

But there is no question that the amounts used for an acre in
all our newer irrigated countries may be considerably reduced.
Heretofore especially in Arizona, the need of economy therein has
not been made manifest, owing to sparse settlement, but as the farms
fill up and the cost of application becomes less, the duty of water
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must increase, else, endless litigation and trouble will result The
main obstacle heretofore has been that suggestions looking to this
end have come from promoters of canal projects.

Let the general farmer be convinced that a uore sparing use
of water will insure better crops in quantity and in quali y, besides
putting off the costly day on underdrainage, and the question will
resolve itself. However established, the necessity for such reduction
is very apparent and of great consequence to the Territory at laige.

It has been recommended that contracts for water be made for
an absolute quantity and that if a farmer can by skill and care make
less do, the balance shall accrue to himself for sale or other disposal
and not to the ditch Company, as now. This would mean a rapid
and tangible increase in the duty of water.

The following figures variously collected will give some
idea of the capability of a second-foot continuous flow in various
states and countries :

Colorado, average . . . . 80 acres
Nettleton (1883) 5° t 0 55 "
Maxwell (1890) 100 "

California, from . n o to 500 "
Italy, " . 60 to 90 "
Spain, " 150 to 306 "

" average 140 "
India, from 230 to 306 u

" average 250 "
Utah, average . . . . 100 "

There is no reason to suppose that a cubic foot of water in
Arizona sheuld not perform the same work as in California, if used
with the same intelligence, say from 250 to 500 acres.

VII.

THE MINER'S INCH.

As the general term for the amount of water used in irrigation
in Arizona is the "Miner's Inch," it maybe well to give some idea of
the relation between it and the second-foot. The "Miner's Inch" is
the quantity of water which will flow through an aperture one inch
'square under a head of from four inches to six inches, according to
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the State where used. (This is about the general tenor of the
various statutory acts relating thereto.)

It will be noticed that the nature of the sides of the orifice is ndl
mentioned; whether cut in "thin wall," or in one inch, two inch, or
any kind of plank or metal Hence, the amount in cubic feet per
second is absolutely indeterminate, since this is greatly affected by
the orifice, that is; the amounts, under the same head, discharged
through an orifice in thin plate, or through the same one, cut in a one
inch plank, will not be the same. All tests and computations made
by experimenters, however, have been in thin plate.

As Arizona has no law upon the subject the custom has obtained
from our neighbor, California, It is the amount that will flow
through a one-inch square orifice under a four and a half-inch head.
From a careful computation we would recommend the use of 43
inches to the second foot in converting inches into second-feet

Nearly all devices in use are for the equitable division of water
and not for its measurement. Numerous attempts have been made
to construct automatic gates in order that personal attention might
be lessened, thus saving cost in money, All these have been prac-
tical failures since no scientific principle has ever been deduced in
entirety, leaving details to follow. It is doubtful whether any device
will be obtained whereby an equitable distribution, wkhout manual
intervention, will result.

It may be well to state, at this point, that the second-foot is the
amount of water which in one second of time will fill a vessel whose
contents is one cubic foot,—that is, whose dimensions are one foot
deep, one foot wide and one foot high.

It is earnestly recommended that the Legislature of the Terri-
tory enact a law establishing the cubic foot per second, or tersely,
the second-foot, as the unit of measurement, and forbidding the use
in any written instrument of record of the deceptive, indeterminate
"Miner's Inch " This would create no confusion because there is
no principle involved in the "inch." Habit, and what seemed to be
an adaptability in speech, have secured a place for the "inch" which
will give way readily to the exact and definite second-foot,



ANNOUNCEMENT.
The Department of Irrigating Engineering, of the University of

Arizona, respectfully requests from all interested in irrigation, more es-

pecially from canal and reservoir companies, such information con-

cerning the canals and reservoirs as will enable us to tabulate and

plat the irrigated and irrigable area of the Territory, and which

will make of the Department a Bureau of Information from which

reliable information may be given to bona fide questioners and

investors and to the various scientific and statistical bodies interested.

To those who will take the time and trouble and will make good

use thereof, instruments will be furnished for the determination of

the amount of evaporation ; for the measurement of flow in canals

and rivers ; and for lysimetry.

Information and drawings for best devices in weirs for gauging

flow of water in laterals and canals will be furnished free of charge to

all who ask for them, as well as any other information concerning

hydraulics, which experience and reading may suggest.

Address,

DEPARTMENT OF IRRIGATION ENGINEERING,

University of Arizona,
Tucson, Arizona.

VASA E. STOLBRAND, C. E.




