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IRRIGATION,.

INTRODUCTION.

Scope of the census of irrigation—The basic in-
quiries included in the census of irrigation, taken as
a part of the Fourteenth Census, are the ares of land
under irrigation, the capital invested in irrigation
enterprises, the character of irrigation enterprises, and
the crops grown under irrigation. The law providing
for the Thirteenth Census directed that inquiries be
made regarding other phases of irrigation, notably,
prices of land and water rights, amount of water
used per acre, and physical condition of irrigation

works, and these inquiries were continued in the .

Fourteenth Census, although they are of secondary
importance. ‘

Territory covered.—The census of irrigation is con-
fined to the part of the United States in which irriga-
tion is a recognized feature of agricultural practice.
It covered the following states: Arizona, Arkansas,
California, Colorado, Idaho, Kansas, Louisiana, Mon-
tana, Nebraska, Nevada, New Mexico, North Dakota,
Oklahoma, Oregon, South Dakota, Texas, Utah,
Washington, and Wyoming. In the remainder of
the United States Irrigation is practiced to & limited
extent in the growing of fruit and truck crops by
scattered individuals, but most crops are grown
without it, and irrigation is only incidental to
accepted agricultural practice; consequently. this part
of the country was not covered by the irrigation census,
although certain questions relating to irrigation were
included in the farm schedule and the replies to these
have been tabulated separately. In Arkansas and
Louisiana irrigation is limited to rice growing. .

In the reports of the Thirteenth Census the data
relating to rice growing were presented separately
from the data for the arid region because rice growing
was confined prineipelly to parts of Arkansas, Louisiana,
and Texas, where other crops were not irrigated.
Since 1910 rice growing has assumed large proportions
in California, where the area devoted to rice is not
segregated from other irrigated land; consequently,
the data relating to rice growing is not reported
separately in the Fourteenth Census.

Reports of the Fourteenth Census.—The reports of
the Fourteenth Census relating to irrigation are as
follows: A report for each of the states covered by this
inquiry, a summary for the United States, _based on
the state reports, and this report, which. consists of the
state and United States reports, a general discussion
of the results, and several special tebulations not
“included in the United States summary and the state

reports. In addition to these separate reports, a
chapter on irrigation is included in the Abstract of
the Fourteenth Census.

Previous reports.—Inquiries relating to Irrigation
have been included in the Eleventh, Twelfth, and
Thirteenth Censuses, and a special census of irrigation
was taken in 1902. Reports for all of these inquiries
have been published and the results are used in this
report for purposes of comparison. No statistics of
irrigation prior to 1889 are available, but in this report
all data are classified by the dates of beginning of the
enterprises supplying water, making it possible to show
the progress of irrigation development prior to 1889
with some degree of accuracy.

Date of the census.—The date of the Fourteenth
Census was fixed as January 1, 1920, while that of the
Thirteenth Census was April 15, 1910. In each case
the statistics of farms and aren irrigated and of crops
grown under irrigation relate to the preceding calendar
year, so that the change of date does not affect com-
parisons in any way, the period covered being exactly
10 years. In each case the statistics of acreage to
which existing enterprises sre capable of supplying
water relate to the year in which the enumeration is
made, and here also the period covered in making
comparisons ig exactly 10 years. In the Fourteenth
Census the capital invested in irrigation enterprises is
reported as of January 1, 1920, while in the Thirteenth
Census it is reported as of July 1, 1910, and the period
covered in comparisons is 9% years.

Method of collecting information.—The plan adopted
for making the canvass for irrigation provided that
the regular census enumerators should obtain from the
persons controlling irrigation enterprises schedules
representing small enterprises watering from one to
three farms at the same time that they made the can-
vass for population and agriculture; and that special
agents should obtain schedules for the larger enterprises
and any small ones missed by the enumerators, after
the canvass by the enumerators was finished. This
plan was followed, and proved quite satisfactory.

Accuracy of results,—In general, the principal causes
of inaccuracies in census reports are incompleteness in
the canvass, lack of exact knowledge of facts on the
part of those supplying information, carelessness on
the part of enumerators in recording the information
furnished them, and the errors incident to the handling
of 8o large a mass of statistics in the short time allowed
for the work. '

(&)
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There is no way in which the completeness of_ the
canvass can be determined with absolute certainty,
since there are no exact records against which returns
can be checked, Both supervisors and enumerators,
and most of the special agents, were local peoplfa who
should know of the existence of all enterprises; in the
sections covered by the irrigation canvass almost all
enumerators and all special agents were working on a
per diem salary and consequently would not be
tempted to omit enterprises difficult of access; the
farm schedule contained inquiries as to irrigation en-
terprises from which water was obtained, and all irri-
gation schedules were checked against the farm sched-
ules to see that schedules were received for all enter-
prises shown on the farm schedules. In view of all
these facts, it is believed that the canvass for irriga-
tion was approximately complete.

As an offset to errors due to omissions, there is the
possibility of duplication. Some farms receive water
from more than one enterprise, and there is the pos-
gibility that they will be included in the areas served
by all the enterprises from which they receive water ;
some enterprises extend into more than one county
or state, and they may be reported more than once;
and agein, some enterprises are known by more than
one name and may be reported more than once.
Great care was exercised to eliminate duplication, and
such 24 occurs tends to compensate for any incom-
pleteness in the canvass that may have occurred.

The degree of probsbility of error on account of
lack of knowledge of the facts varies considerably
with the different inquiries on the irrigation schedule
and the different classes of enterprises.

The inquiries which serve for classifying the data,
namely,—source of water supply, character of enter-
prise, and character of water. rights—should be cor-
rectly answered since it is probable that the owners
of practically all enterprises, large and small, have
exact knowledge on these points,

With regard to many of the points covered by the

escription of frrigation works, there will be a lack of
exact knowledge. . This is particularly true of capaci-
ties of the smaller ditches, length of the smaller ditches,
cupacities of the smaller Teservoirs, and the capacities
of wells, pumps, and engines. Most of the owners of
pumps and engines should know the capacities at
which their pumps and engines were rated by their
mmuf&f;;mmm, but, in many instances, these ratings
vary widely from that attained in. sctual practice.
Most wells have never been tested beyond the capaci-
ies of the pumps being used in them, and it i probable
that in only o small percentage of cases have the vol-
wmaes P“ml?’*?d‘ been measured, Therefore, the re-
me’ﬁd capacities 0?5 pumped wells represent the own-
ers’ estimates of what has been pumped from them
based on the rated capacities of the pumps used, not
the volume of water that can he d f 4
. pumped from them,
a8 determined by tests or measurements,

AGRICULTURE.

The owners of the small individual and partnership
irrigation enterprises are likely to bave qulte? aceurate
lmowledge of the areas irrigated in 1919, since they
are also the users of the water. The officials of the
organized enterprises are not so likely to know the
exact areas irrigated, since their records show, gen-
erally, only the areas for which the water users are
entitled to receive water or do receive water, and not
what is done with the water delivered. Usually in
the larger enterprises farmers obtain rights to water
for their entire farms, while it is seldom that a farmer
actually applies water to his whole farm. For these
reasons there will be a tendency for the areas reported
to exceed the areas actually irrigated. :

The statements as to area to which enterprises were
capable of supplying water in 1920 are estimates,
based on the condition of the works and the expected
water supply. Here, also, there is a tendency for the
area reported to exceed that for which water is actually
available.

The area included in enterprises represents the esti-
mates of promoters and, no doubt, it is greater than
the area to which the enterprises reporting will be able
to supply water when they are completed.

The area of irrigated land available for settlement
represents the estimates made by officials of enter-
prises of the area to be irrigated by their enterprises
that is not included in farms already settled. There
is some tendency toward overestimates in this item,

For capital invested in irrigation enterprises, the
amounts reported for the individual and partnership
enterprises are almost all estimates. The larger parts
of the works of such enterprises were built by the
owners or their predecessors without any records of
expenditures of money or time, and the same is true
of many of the cooperative enterprises. It is probable
that the estimates for many of these enterprises are
too small. The amounts reported for the larger enter-
prises are much more likely to be based on records
and, therefore, to he much mare accurate. The totalg
ought to be approximately correct, with g slight
tendency to be too small,

Eor many enterprises the cost of operation and
mamtenance was not reported and no attempts to
estimate this cost were made, It is probable, tlhiere-
fore,_that the cost that is reported is based on records
and is correct. In tables showing this item the areas
represe.nted are shown in order that the reader. may
fqrm his own judgment as to the value of the averages
given,

The same condition exists with reference to the
data relating to the quantity of water used. No esti-
mates have been made for enterprises for which thig
1te1;1 Wwas not reported, anfi the data, representing esti-
;‘;"’a‘f Zﬂid those representing Measurements are shown

parately. In every case the area represented is

given to serve as an index to the value of the
averages. ‘
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The area for which drains have been installed should

be accurate, but the additional area in need of drainage -

is, in the nature of things, an estimate, based on the
opinion of the person supplying the information.

The returns for irrigated crops were taken from the
farm schedules. These schedules contained inquiries
as to whether any crops were irrigated and whether
any crops were grown without irrigation and called for
the area irrigated, in case any crops were irrigated.
Enumerators were instructed to mark the crops that
were irrigated, but there were many schedules reporting
irrigated land on which the enumerators had marked
no crops as being irrigated. Clerks were instructed to
mark as irrigated, on such schedules, the crops most
likely to have been irrigated in the sections from which
the schedules came. Under these conditions, the re-
_ports for irrigated crops are not satisfactory, particu-
larly as to total areas and yields. The areas correctly
reported are sufficiently large to make average yields
quite reliable. The values of irrigated crops are com-
puted from the reported yields and average values per
unit supplied by the Bureau of Crop Estimates of the
United States Department of Agriculture.

The magnitude of the work and the speed with
which it must be done preclude any checking by the

agents of the bureau of the correctness of the infor-
mation given by owners or officials of irrigation enter-
prises. The time and expense involved in making
surveys to determine irrigated areas and in checking
accounts to determine capital invested would be so
great that such courses are out of the question.

The schedules were all examined in the bureau for
errors made by enumerators, and in cases in which
questions applicable to the enterprises represented
were not answered, and in cases in which answers that
appeared to be unreasonable were given, letters were
written to those supplying information asking them
for additional information. Amnswers that seemed
reasonable were not questioned. While enumerators
may have made mistakes in entering such answers
there is no way in which these mistakes can be de-
tected, and it is not believed that they are numerous
enough to affect the general accuracy of the results.

Every care was exercised to secure accurate work
in tabulation, but it is not to be expected that errors
havenot been made. However, there is in work of this
kind a strong tendency for errors to compensate, and
almost no opportunity for cumulative errors. The re-
sults, as a whole, are believed to be substantially cor-
rect, with a slight probability of exaggeration in areas.

DEFINITIONS AND EXPLANATION OF TERMS.

Irrigated land.—The following instructions, given to
those who made the canvass for irrigation, show what
land was to be reported as irrigated: “Land should be
classed as irrigated which has water supplied to it for
agricultural purposes by artificial means or by seepage
from canals, reservoirs, or irrigated lands, but land
which has natural ground water sufficiently near the
surface to support plant life should not be classed as
irrigated. Land which is flooded during high-water
periods should be classed as irrigated, if water is
caused to flow over the land by dams, canals, or other
artificial means, but should not be classed as irrigated
if the overflow is due to natural causes alone.”

Farms irrigated.—The number of “farms irrigated ”’
is the number on which irrigation is practiced, and for
the census of irrigation a “farm ’’ is defined as for the
general census of agriculture; that is, to be classed as
‘a farm an establishment either must be 3 deres in
extent or must have produced crops to the value of
$250 in 1919, or must have required for its agricultural
operations the continuous services of at least one
person. ““Number of farms irrigated’’ as used in this
report and in that of 1910, is equivalent to the term
“number of irrigators” used in census reports on irri-
gation previous to 1910. The number of farms irri-
gated in 1919, as given in this report, is the number
of farm schedules showing irrigation.

Irrigation enterprise.—An “enterprise’” is an inde-
pendent irrigation establishment and includes the
works for supplying water and the land to which
water is supplied or is to be supplied, except that the
cost or value of the land is not included in the “ capi-
tal invested.”” An enterprise may represent a small
ditch or pumping plant watering & single small farm,
or a great system of canals and reservoirs operated
under one management, supplying thousands of
farms. Consequently the number of enterprises
reported is not of much consequence as an indication
of the extent of irrigation. It is of importance for
indicating whether land is supplied with water by inde-
pendent enterprises controlled by individual farmers
and requiring no extensive financing or construction,
or by large enterprises involving organization, financ-
ing, and large-scale construction prior to settlement.
The establishment of the smaller enterprises progresses
naturally without the need for public supervision' or
control, but the establishment of the larger enterprises
has involved both Federal and state legislation cover-
ing every phase of organization and management. .

Areas irrigated, in enterprises, and available for set-
tlement.—The area irrigated is the acreage to which
water was actually applied in the season preceding the
census year~—1919 for the Fourteenth Census and 1909
for the Thirteenth Census.
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Acresge to which enterprises were capable of sppp1y~
ing water relates to the season following the time qf
taking the census and, consequently, is based. on esti-
mates made by those controlling the enterprises.

Acreage included in enterprises represents the extent
of the plans of those controlling enterprises. .

Acresge of irrigated land reported as available for
settlement relates to land within existing enterprises
and not to land that is susceptible of reclamation and
settlement by new enterprises or extensions of existing

Character of enterprises.—As stated previously, the
establishment of large irrigation enterprises is con-
trolled to a large extent by Federal and state legisla~
tion. The Federal Government is engaged directly
in the eomstruction and operation of irrigation works,
and the several states have enacted laws to aid and
encourage the establishment of large enterprises.
The areas reported as irrigated and in enterprises will
indicate the degree of need for further public aid or
encouragement in the establishment of new enter-
prises,

The Fourteenth Census Act provides for inquiries
a8 to the “location and character” of irrigation
enterprises. The Thirteenth Census Act called for
the same information, and provided further for show-
ing in the reports the land irrigated under state and
Federal laws, and whether water was obtained from
national, state, or private works. In the reports of
the Thirteenth Census the state and Federsl laws for
direct construction or for aid and encouragement, to
organization and construction under which enter-
prises operated were made the basis of the classes of
“character” into which all enterprises were divided,
and the same classification has been continued in the
reports of the Fourteenth Census. The classes of
enterprises under which all dats are classified are s
follows:

Uhnited States Beclamation Service enterprises, which operate under
the Pedetal law of June 17, 1902, providing for the construction of
frrigation warks with. the receipts from the sale of public lands
tod with other funde provided by subsequent legislation. In

serving land within its own projects, the United States
on. Bervice supplies stored water to land within other

Frrigation. districts, 'whic:h are publie corporations that operate
under state lmm pmwding,fm their arganization and management,
mszf smpowering them to issue honds and levy and collect taxes
with the shjset of obtaining funds for the purchase or construction

AGRICULTURE.

and for the operation and maintenance of irrigatign works. ) Tl.ley
are controlled by the owners of the lands forming the districts
through boards of directors clected by the landowners. Irrigation
districts are more often organized for the purchase of irrigation
works built by other agencies than for the purpose O.f buﬂdu’lg
new works. In this report all enterprises now operating as dis-
tricts, except those organized to take over and operate works
built by the United States Reclamation Service, ave reportesl a8
districts. In the case of United States reclamation enterprises,
they are not reported as districts because the Reclama,tif)n §ervice
still controls the projects to a large extent, and the districts are
organized principally for the purpose of collecting charges due
for water, )

Cooperaiive enterprises, which are controlled by the water users
under some organized form of cooperation. The most common
form of organization is the stock company, the stock of which
is owned by the water users. Some states have special laws
providing for the organization of such stock companies, and in
those states in which they are organized under general incorpora-
tion laws there are laws regulating their actions to some extent.
The atate laws governing operations under the Carey Act provide
that works built under these laws shall be turned over to stock
companies composed of the water users when certain payments
have been made, and many commercial enterprises are organized
on thesame plan. In the Southwest, where irrigation was practiced
before this territory became a part of the United States, much of
theland iswatered by *community ditches,” or © publicacequiag,’
which. are organized and operated in accordance with. old Mexican
cugfoms providing for the election of officials by the landowners
and for forced labor on repairs and cleaning. These enterprises
are classed a8 cooperative.

The United States Reclamation Act provides that when the pay-
menty required by that act are made for the major portion of the
lands in any enterprise, the management and operation of the
works ghall pass to the water users “under such form of organiza-
tion * * % g5 may b acceptabls to the Secretary of the In-
terior.”  Originally the Secretary of the Interior favored the organ-
ization of stock companies for taling over reclamation projects,
but more recently he has favored the organization of irrigation dig.
tricta,

Many of the enterprises now reported ag cooperative enterprises
were originally in some other class and have become cooperative,

Commercial enterprises, which supply water for compensation to
parties who may own no interest in the works, Such enterprises
may be organized in any form, but their operations are subject to
some degree of public control in most states. This was the earliest
type of enterprise for the construction of large irvigation works,
Such enterprises built irrigation works and sold rights entitling
the purchasers to receive water from their works upon the pay-
ment of anmual charges, bug conveyed no interest in the works,
Many of the states have enacted laws prohibiting the sale of such
rights, and commercial enterprises organized since the passage of
these laws usually sell stock representing part ownership in the
works, to become effective upon the payment of specified portions
of ﬂ}e purchase price. Thege enterprises eventually become coop-
erative, There are some commercial enterprises that gell no
‘nghts but supply water to the public for charges based, in some
instances, ou acreage served, and in other instances, on the quantity
of water dehvered'. In most states rates charged by commercial
entergnges are gubject to public control,

; Individual and Rartnerxfh'ip enterprises, which belong to individual
armers or to qelghbormg farmers, ‘who control them without
:ﬁ:ﬁil oriz:;niatmn. State laws p‘rovi(.le the procedure for com-
B e o e e 2t Gl
peration and maintenance.

Capit.al invested.—The capital invested in irrigation
enterprises is that reported by the owners. For the
larger works the capital invested ig taken, in most
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- cases, from books of account and represents the actual

investment. In the case of most of the private and
partnership and many of the cooperative enterprises,
however, the works were built by their owners without
records of labor or money expended, and the capital
reported represents the owners’ estimates. Thesched-
ules used in 1910 called for ‘‘ cost,” while the schedules
used in the present census call for “ capital invested,”
but the instructions accompanying the schedules
make these two terms equivalent. In both cases the
investment includes cost of construction and of acquir-
ing rights.
only, but in some instances it includes the purchase
price of rights. However, these cases are so rare that
they are unimportant. The cost reported for 1900
is designated ‘“cost of construction,” but probably
includes the cost of acquiring rights as in 1910. For
the Thirteenth and Fourteenth Censuses the average
cost per acre is based on the acreage which enterprises
were capable of irrigating in the census year and the
cost to the date of the census—dJanuary 1, 1920, for
the Fourteenth Census, and July 1, 1910, for the Thir-
teenth Census. Capital invested in enterprises for
which this is not reported is computed by multiplying
the number of acres to which the enterprises not report-
ing capital were capable of supplying water in the
census year by the average capital per acre for the
other enterprises of the same class in the same county.
When the acreage for which capital was reported in
any county was not sufficient to justify its use as a
base for an average, the average for some other county
having similar conditions was used. However, the
percentage of enterprises not reporting capital was
very small.

Operation and maintenance.—Cost of operation and
maintenance was not reported on all schedules, and
averages are based on the acreages irrigated in 1919
by the enterprises for which cost is reported. No
estimate of total cost of operation and maintenance
for all irrigation enterprises has been made, but if such
a total be desired, it is probable that a total obtained
by applying the average cost per acre in each state to
the total acreage irrigated in that state, and adding
these state totals for a United States total would be
approximately correct. In the case of enterprises
operating pumping plants the cost of operation and
maintenance includes cost of fuel and attendance. In
all cases the acreages on which averages are based are
given to serve as guides to the value of the averages.

Water rights.—A water right is a right to take and
use water from some specified source and to continue
such taking and using of water from year to year.
Water rights are divided into two general classes, with
reference to the source of supply: (1) Rights to take
water from natural sources, and (2) rights to take water
from artificial sources, such as irrigation canals, which
receive water from natural sources. The nature and

The latter usually consists of filing fees

extent of rights of the first class are governed by state
laws, while those of the second class are governed by
contracts, rules, and regulations of irrigation enter-
prises. -

There are in effect in the states where irrigation is
practiced two more or less conflicting systems of laws
governing water rights: (1) The English common law
doctrine that the right to use water from a stream or
other body of water attaches to land abutting on the
stream or other body of water, known as the riparian
doctrine; and (2) the American doctrine that water
may be taken from streams without reference to the
location of the place of use, known as the doctrine of
appropriation.

In all states where irrigation is practised rights by
appropriation are recognized, and some of the states
recognize riparian rights also. In the reports con-
tained in this volume the irrigated land has been
classified by the character of rights under which it
receives water. The classes used are defined as fol-
lows. They are discussed more fully in the various
reports.

Appropriation and use.~In most of the states irrigation began
before the states assumed control over water, and those needing
water took it and used it. Their rights to continue the use were
recognized by the courts and later by legislation, and many rights
have no other basis.

Notice filed and posted.—The first step in public conirol of the use
of water was the enactment of laws requiring those wishing to
acquire rights to water to post at the points where water was to be
taken notices of their intentions, or to file such notices with county
officials, or to both post and file notices. These were to serve as
notice to those coming Iater of the existence of the prior rights rep-
resented by the notices. In many of the states laws required all
parties who had appropriated water before the passage of the laws
to file notices of their claimas, with the object of making complete
records of rights; and many rights, originally acquired by appro-
priation and use, passed into this class. !

Adjudicated by court.—Rights acquired by appropriation and use
and those represented by notices filed and posted, while they are
recognized by law, are not defined as to extent or priority, since, in
the first class there i no record on these points, and in the second
class the records may bear no relation to the facts. When rights
come into conflict they are carried into the courts and are then
defined or adjudicated, and passfrom the other classesinto this class.
Most of the states have laws providing special procedure for water-
right cases. These are discussed in the United States summary and
the state reports. '

Permit from state.—The evident disadvantages of having rights
undefined until they come into conflict and are adjudicated by
courts, and the advance in the completeness of public control have
led in most states to the enactment of laws requiring parties wishing
to acquire rights to apply to some state official or hoard for permits,
These applications must set forth in detail what isintended, and in
their approval the boards and officials fix conditions as to extent of
rights and time within which works must be completed, etc. Righta
are not complete until proof of compliance with the prescribed con-
ditionshas been submitted, and certificates are granted hy thestate,
but they are defined as they are acquired rather than only after they
come in conflict with other rights. - Rights reported in this class
are in the process of being acquired rather than vested.

Certificate or License from the state.—The states having laws requir-
ing applications for permits provide for the issuing of certificates or
licenses when works have been completed and water put to use in
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wcardance with the terms of the permits issued, and some o§ the
;%mide also for the issuing of certificates when older rights
are adjudicated by courts of administmtl.ve boarde. . This clas;
includes all rights represented by such certificates or licenses, an
fnay inelude rights ot inally in any one of the ather classes named.

Riparian rights.~Rights in this classare those based on the owner-
dhip of land sbutting on the source from which water 18 t_a.ken, in
the states which recognise such righta. 'The most common interpre-
tntlon of viparian rights in the western states is that the ownor _of
fipurkan lond may raake any reasonable use of the water that will
1wt {sterfere with o ke reasonsble use by all other owners of l'and
riperian to the same source, Under such an interpretation the right
im0t fized a8 to extent or pature, but depends upon the number of
ofber owners and their needs,

Underground.—In most states public control of the use of water
s ot extended 1o wells, and, consequently, these have been put
ina clase bry themeelves. "This class includes all Jand watered from
wlla,

Source of water supply —The classes of sources of
water supply inte which all date ere divided are
self-explanatory, In meking this classification for
the reports of the census of 1910 all acreage was
credited to what seemed to be the principal source
of supply, while in the reports for the census of 1920
the attempt is made to represent the facts more
closely by presenting various mixed classes,

Date of beginning—In the reports that follow, all
dts collscted in the census of 1920 have heen classi-
fiod by the date of the beginning of the enterprises
eupplying water. The date of beginning of an irri-
gation enterprise is, in some cases; the date when
camstruction began, and, in other cases, the date of
fling & claim or of applying for a permit. If a filing
or appliestion for permit was made and work was
begun and continued with reasonsble diligence the
date of filing is considered the date of beginning,
otherwise the date of construction is taken as the
date of beginning. This classification should indicate
the extent to which the plans of promoters of irriga-
tion enterprises are realized in various periods of time
after their beginning, which is & very important factor
in finaneing irrigation enterprises.

Drainage basins.—In all previous regular censuses
of irvigation all data have been presented by states
and counties, but for determining the extent to which

GENERAL DBISCUSSION OF
ACREAGE IRRIGATED.

The total area reported as irrigated in the United
States in 1919, exclusive of the small areas of truck
and fruit that are watered in the humid region, is
19,191,716 acres, an increase of 4,758,431 acres, or 83
per cent over the ares reported as irrigated in the
£aImio territory in 1909. The incresse in the ares
irrigated during the preceding decade was 6,688,818
acres, indicating that the rate of expansion during
the Yast decade was mueh less rapid than that of
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various stream systems have been utilized angl the
possibilities of further deve}opment, 'the drainage
basin is the more logical unit of territory. In the
reports that follow all data. are presex}f:ed by drainage
basins as well as by states and counties.  The results
of & special census of irrigation taken in 1902 were
reported in this form, and these are included in the
reports of this census, for purposes pf COTPATISOIL.
The drainage basin of & stream consists of all land
drained by the stream and its tributaries.

Units of quantity and capacity.—Capacities of (.:a.nals,
reservoirs, wells, pumps, and engines, and quantities of
water used are expressed in the units commonly used
in engineering literature to express the same items.
They are as follows:

Capacities of canals and volumes of flowing waler ave given in
second-feet, & shorter equivalent for cubie feet per second.

Capacities of wells and pumps are given in gallons per minute,
Four hundred and fifty gallons per minute equal 1 gecond-foot.

Capacities of reservoirg are given in acre-feet. An acre-foot ia the
quantity of water that will cover 1 acre to a depth of 1 foot. It
equals 43,560 cubic feet.

Capacitics of engines and motors aze given in homsepower. One
horsepower is the power required to 1ift; 33,000 pounds through a
vertical distance of 1 foot in 1 minute of time.

Farm value of crops.—At the census of 1920, when-
ever o unit value for a crop could be used, such as the
value per bushel or ton, the farmer was asked to repork
the acreage and production of each crop, but not the
value. To supplement the information obtained from
the farmers, the Bureau of Crop Estimates of the
United States Department of Agriculture secured by
special schedule from its crop reporters average values
for such crops. These special schedules were tabu-
lated by the Bureau of the Census, and the resulting
averages, approved by the Bureau of Crop Estimates
as representing o fair average of the farm value per
unit, were used in computing most of the crop values
presented in the accompanying tables,

For some products it was not possible to find any
satisfactory unit on which to base a computation of
the total value. Values were therefore obtained on
the 1920 census schedule for vegetables, other than
potatoes and sweet potatoes, and for the farm garden.

RESULTS OF IRRIGATION.

Climatic conditions in 1919 were such that some
%and that is irrigated in normal years was not watered
in phat year. In the northern part of the Great
Plains, in Montana, Wyoming, North Dakota, and
South Dakota, the precipitation was much helow
normal, and streams were so low that there was no
water for much of the land ordinarily irrigated. In
the southern part of the Great Plains, in Oklahoma
Texasf and New Mexico, the condition was just the;
opposite—the rainfall was so heavy that land ordi-

1849 to 1906,

narily watered needed no irrigation, and was not
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reported as irrigated in 1919, It is not possible to
determine from the returns the extent of the area
ordinarily watered which did not receive water in
1919 on account of too much or too little precipitation.
A comparison of the areas ifrigated in the plains
section of Montana, taken as a whole, in 1919 and 1909,
shows a decrease of more than 200,000 acres. County
boundaries were changed so much that comparisons
for smaller sections are not possible, but it is known
that in some sections the area irrigated in 1919 was
greater than that in 1909; consequently it seems
probable that the area not watered in 1919 in eastern
Montana exceeded 200,000 acres. No estimate of the
area in Texas and New Mexico that is ordinarily
watered, but not in 1919, is justified by the returns.

The period from 1899 to 1909 was marked by a
great speculative boom in irrigation development by
private agencies, and by the beginning of works under
the United States Reclamation Actin 1902. At the
end of the decade the boom had spent itself and the
Reclamation Service had spent its accumulated funds
and has been compelled to proceed less rapidly than
before. Between 1909 and 1919 there was no such
activity, but a more normal expansion.

Government limitations on the issuing of securities

during the world war probably checked reclamation
work to some extent, although this was offset by the
demand for the growing of the largest possible areas
of food crops and the high prices of farm produects,
which tended to bring into use the idle lands under
works already built.

Geographic distribution,~—The geographic distribu-
tion of the area irrigated and of the increased ares
of irrigated land is shown in Table 1.

TABLE 1,—~GEOGRAPEIC DISTRIBUTION OF ACREAGE IRRIGATED

IN 1919 AND 1909, AND oF THE INCREASE IN ACREAGE IRRI-
@ATED, 1909 7o 1919,

AREA TRRIGATED, INCREASE.1
1819 1969
STATE. Per .
Per Per Acres. cent
Acres. c%’}t Acres. c%"t‘t total.’
© | total. total,

Total-.ooennenn.. 19,191,716 : 100.0 | 14,433,285 | 100.0 4,758,431 | 100.0
Arizons.. 467, 56b 2.4 320, 051 2.2 147,514 3.0
Arka.nsas. . 143, 046 0.8 27,753 0,2 116, 183 2,4
California.. 4,2190040 | 21,0 { 2,664,104 | 18.5]| 1,554,036 | 317
Golorado. . 3348 38s | 17.4 | 2702032 | 10,3 || 556368 | 114
idaho..... 2488800 | 12.0 | 1,430,848 | 9,9 | 1,057,058 | 21.8
Kansas....coveeennaan 47,312 0.2 37,4791 0.3 9,833 0.2
Louisiang.....cceaaen- 454, 882 2.4 380, 200 2.6 74, 682 1.5
Montana...........c.ue 1,681,729 8.8 1,679,084 | 11.8 , 648 0.1
Nebraska,. 447600 | 2.3 5050 | 1.8 186740 | 3.8
Nevada. .. 561, 447 2.9 701, 833 4.9 || —I140,386 |......
New Mexico. B3y | 2.8 481,718 3.2 8,850 |~ 1.6
North Dalkot worz| 01| 1028 o1 8| @
Oklahoma ..... 2,969 | (@) 4,388 | (%) —~1,418 ...,

........ - 086, 162 5.1 686,120 4.8 300,033 6.1
S aiota oo 06| 05| e32é| 04 a7434 | 0.8
TOXAS. cc averonennss 586, 120 3.1 451,130 3.1 134,990 2.8
Uteh. ...... 1,371,651 7.1 6.9 372, 241 7.6
‘Washington. .e- 529, 899 2.8 334 378 2.8 195, 521 4.0
Wyoming, coeveavenns 1, 207 982 6.3] 1, 133 302 1.9 74,680 1.5

1A minus sign (—) denotes decrease.
- % Based on the sum of the increases, 4,900,236, not on the net increase.
8 Less than one-tenth of 1 per cent.

California reports the largest ares irrigated, while
Colorado ranks second, Idaho third, and Montana
fourth. These four states reported the largest areas
in 1909 also, but in that year Colorado ranked firss,
California second, Montana third, and Idaho fourth.

In increase in acreage irrigated California leads,
Idaho ranks second, Colorado third, and Utah fourth.
In all of these states the increases are fairly well
distributed. Montana shows very little increase,
but there was a large increase in the western part
of the state, which was offset by the decrease due
to drought in the eastern part. Nevada shows a
considerable decrease. This decrease occurred almost
entirely in the Humboldt Valley. Most of the irri-
gation in this valley consists in forcing the water over
river-bottom lands during the spring floods. In
Nevada 1919 was one of the driest seasons on record,
while the snows melted early, leaving a very limited
supply of water for use during the crop-growing season.
Oklahoma also shows a decrease, which, as previously
stated, is due to abnormally heavy precipitation rather
than to drought.

The results of the Fourteenth Census have been
tabulated by drainage basins, as well as by states and
counties. The only other census for which results
have been presented in this way is a special census of
irrigation taken in 1902. The distribution of the
acreage irrigated in this way in 1919 and 1902 is shown
in detail in the table beginning on page 48. The dis-
tribution by the principal drainage basins is shown in
Table 2.

TasLe 2.—DISTRIBUTION OF ACREAGE IRRIGATED, BY DraIln-
AGE Basin: 1919 anxp 1902.
AREA IRRIGATED (ACRES).
DRAINAGE BASIN. Tacronse.t
1919 1902 P
er

Amount. cent.

L) S N 19,101,716 | 8,874,408 || 10,317,308 | 116.3

Missouri River and tributaries........ 4,147,278 | 2,533,237 (| 1,614,041 | 68.7
Mississippi Riverand tributaries other

than ouri River.........c...... 958,493 393,687 564,808 | 143.5
Gulf streams_other than Misslasippi

River and Rio Grande 898,077 21,833 678,244 1. ...,

Rio Grande and tributaries. . 1, 208,863 496 587 797 276 | 160.6

Tndependent streams in Rio Grande i

drainage basin 18,992 8,855 10,637 | 127.3

Colorado RivBr and tributaries... 2,319, g«r{ 921, 183 1, 38%22#‘, 149.4

Whitewater Draw....ecvmceeeneeen.n| - 8871 38401 5,487 | ...,

Grout Bast e, 313 163 1 1,639, 473 673,600 | 41,1

Columbia River and tribgtu%%s...éb.. 3 873 U511, 297 437 | 2, 575 808 | 198.5
Pacific Ocean streams other than Co-

lumbia and Colorado Rivers.. ......| 8,570,887 | 1,656,232 || 2,014,455 | 120.4

1 Per cent not shown when more than 1,000,

Missouri River shows the largest area, with Columbia
River second, and other Pacific Ocean streams third.
The largest increase since 1902 occurred in the Colum-
bia River Basin, the principal part of this occurring in
the Snake River Basin in Idaho.

Distribution by type of enterprise.—The distribu-
tion of the acreage irrigated in 1919 and 1909, and of
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the increase in acreage irrigated, 1909 to 1919, is given
in Table 3, showing the relative impqrt@cg of the
various sgencies in supplying water for irrigation, and
in the incresse in the area supplied during the last
decade,

LABL ~-INETRIBUTION OF ACREAGE IRRIGATED IN 1919 AND
T%i‘%, %wzncm mmn m AceescE IerreArep 1909-1919, By

Tyre op Exeerruss,

AREA IRRIGATED, INCRREABR,
1519 1909
o QTR Vs T S, cm
Por Per Acres, of
Acren, G(g}t Aeres, O%I;t total,
total, total,
+of 18,191,716 { 100.0 | 14,433, 245 | 100.0 | 4,758,431 { 100.0
5, %7 BWLBAY 68T wl 53
&ﬁj% 33| 40a50] snall 1,086l ] a0t
S LE Tl 05| Ceen| a7ilwcus] o
A amenl 87! omem{ a0 "Ware| 4.8
Lemool| 05| 1,808379( 125 126m| 0.4
| oLeeswl g a7l @ 181
.- ‘%‘é% (}35 17’2’,912 Le ngjaaa 33
wue| @ & ool S oL
798| (1 T N 7 0.2
a0 f@ si ....... 50| 0y
¥ Lesa thian oneenth of 1 cent,
* Not included in elwaséﬂm?fgn in 1910,

Individual and partnership enterprises oceupy, as
i 1909, the first place, in extent of ares supplied
with water. These enterprises represent principally
the earlier, essgier, angd cheaper types of construction.
However, this class is particularly well adapted to
irrigation from wells, and it is probable that hoth
the number of enterprises and the ares of land irri-
gated will continue to increase. On the other hand,
there is, in some sections, s tendency to consolidate
small enterprises by the organization of stock com-
panies or irrigation distriots, This tendency is indi-
cated by the relatively large increases in the areas
irrignted by enterprises of these types.

Cooperative enterprises supply water to about the
sare ares as individual and partnership enterprises,
the aren served by them being also more than one-
mied area irrigated—the two combined
serve just 70 per cent of the totgl, Enterprises of
this elass showed the largest increase in area irrigated
from 1909 ‘o 1619, having more than 40 per cent of
tylm total increase. This type of enterprise is not

- have been settled,
in the ares served by cooperstive enterprises
t8, therefore, transfers to this type and mors
enterprises rather thap new

Imgmcm districts rank thirg in ares
#nd second in the extent of increnss in the
gnted from 1909 to 1979, 7

irrigated,
areq, irrj-
- Like cooperative enter-
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prises, districts sre not well adapted to the develop-
ment of new lands and, speaking generally, the
increase in area reported under districts represents
reorganizations rather than new enterpuses. The
figures given in the table do not show the _full extent
of this movement, since the districts organized within
United States Reclamation enterprises are not re-
ported, because the Reclamation Service still controls
these enterprises to a large extent, the districts
serving merely as collecting agencies for the Reclama-~
tion Service.

Commercial enterprises supplied water to about the
same area in 1919 as did irrigation districts. The
figures do not represent correctly the importance of
this type of enterprise in reclaiming land, since enter-
prises of this type are constantly being reorganized
into cooperative enterprises or districts, and a con-
siderable part of the svea reported by enterprises of
these classes was, in fact, originally supplied with
water by commercial enterprises, and probably a
considerable part of the increase reported for coopera~
tive enterprises and districts represents reorganized
commercial enterprises.

The United States Reclamation Service ranks fifth
among the types of enterprises, in the extent of the
area irrigated in 1919, having 6.5 per cent of the total.
This does not represent the full extent of the work of
the Reclamation Service since it supplies stored water
to lands receiving their principal supply from other
sources. The ares thus furnished with s partiad sapply
of waterin 1919 was slightly less than one million acres,
On the other hand, soma of the land reported by the
Reclamation Service was supplied with water by
enterprises of other types that have been incorporated
into the reclamation enterprises. In extent of increage
in ares irrigated from 1909 to 1919 the Reclamation
Service ranks third, with 18.1 per cent of the total,
This increase represents s real extension in the ares
irrigated, and not transfers from other enterprises,
as is the case with cooperative enterprises and irriga~
tion districts,

Carey Act enterprises show the smallest areas Irri-
gated in 1919 of any of the types of enterprise engaged
primerily in supplying water for irrigation,
show‘also only s small part of the total increase in
area jrrigated during the last decade.
the figures do not Present the whole truth, sinee under

enterprises as soon ag they become
Howefre}', there has been an almogt cotaplete cessation
of activity under thig law since 1910, except for the
settlemen{:, of lands under enterprises begun Previously.

8 United States Tndian Servica supplies water ta
I&I;)d in Indian reservations only.

istribution by source o —

acter and extenz of rotar uptly—~The har-
in the United States
and in more detail in the section
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giving the results for the various states, in which
area irrigated and capital invested have been classified
on this basis.

The areas irrigated in 1919 and 1909, the area en-~
terprises were capable of irrigating in 1920, and the
ares included in enterprises in 1920, classified by the
source from which water is received are given in
Table 4, on page 46. In the table which follows, the
distribution of the areas irrigated in 1919 and 1909,
and of the increases from 1909 to 1919, is shown.
TaBLE 4.—DIsTRIBUTION oF AREA IRRIGATED 1919 AND 1909,

AND oOF INCREASE 1IN AREA IrrigaTED 1909 To 1919, BY
Sovrce or WarEr Suprry.

1919 1909 INCREASE]
SOURCE. Per Per Per
Acres. c%r}t Acres. c%r;t: Acres. c%’;t
total. total. total.2
Totaleeseinereeninaannn. 19,191,716 {100, 0 |14, 433,285 |100.0 ||4,758,431 | 100.0
Btreams, gravity............ 14,527,060 | 75.7 {|12,767,351 | 88.5 |[1,759,709 | 86.3
Streams, pumped........... 126,610 | 6.4 | 608,089 | 4.2 ‘617851 | 12.8
Btreams, pumpedand gravity| 109,595 | 1.0 [ J — 199, 505 4.1
Wells, pumped.............. 1,263,008 | 6.6 | 480;341| 3.4 |} 713,757 | 16.0
Wells, Howibg............... 65,850 | 0.3 || 144,420 | 1.0 —78)564 |......
Wells, ﬂowlnga.nd pumped..| 35,685 | 0.2 @ ...l 25,685 | 07
Lakes, pumped............. 35,730 1 0.2 17, 826 0.1 17,904 0.4
Lakes, gra.wty .............. A 0.5 0.4 41,015 [ 0.8
Springs.....uce.o.. 1.0 196,186 | 1.4 1,822 | ()
Btore storm water 8 0.5 106,792 0.7 —6,919 |......
CEY WALOT+ o v vnenrnnsnnnnnn EA g § ______ 930 | (%)
BWAEeanassascussernrencosa 1 2)  feeene. 2,578 0.1
Btreams,  gravity,
pumped wells............. 1.8 [CO N 344,713¢ 7.1
Streams gmvity, and flow-
ANE WOlS- . < cvmenrennensns 0.4 @ ... 82,605 | 1.7
Other mix o B 5.2 44,079 | 0.3 || 52,542 | 19.7
ther, and not reported 0.1 5 2 13,148 0.3

1 A minus sign (—) denotes decrease.
% Based on gum of'all i mcreases, 4,843,014, not on the net increase.
a Not included in classification I’ 1909,

¢ Less than one-tenth of 1 per cont.

In studying Table 4 it should be kept in mind that
the classes used in 1919 are not exactly the same as
those used in 1909. In 1909 land was credited to what
seemed to be the principal source of supply, while in
1919 various mixed classes are used. However, all of
the mixed classes combined include less than 9 per
cent of the total area irrigated in 1919, so that the com-
parisons are substantially correct, except, possibly,
for “streams, gravity.,” DBut if all of the mixed classes
into which “‘streams, gravity’’ enters, including “ other
mixed,” were added to ¢streams, gravity,” there
would still be a considerable decrease in the percent-
age of the total area irrigated represented by this class.

As shown by the table, more than three-fourths of
the area irrigated in 1919 was supplied by streams by
gravity diversion; more than 83 per cent of the area
received its total supply from streams, by either
gravity or pumping, while much of the balance rep-
resented by the mixed classes, received part of its
supply from this source.

Wells furnished the full supply to slightly more
than 7 per cent of the total area, most of this being
supplied by pumped wells.

77479°—22—2

Springs supplied 1 per cent of the total area, but
none of the other single sources supphed s0 much ag
1 per cent of the total.

Of the various mixed classes ‘ streams, gravity, and
pumped wells” shows the largest area. In many
places water is pumped from wells to supplement the
supply by gravity diversions from streams, the extent
to which the wells are used in any season depending
on the sufficiency of the supply from the streams, a
conspicuous example of this being found in the San
Joaquin Valley, California. Another condition in
which wells are used to supplement a stream supply is
found in the Salt River Valley, Arizona. Here the
rise of the ground water has injured considerable land,
and wells have been put in for the double purpose
of lowering the ground water and furnishing an added
supply of water for irrigation. -

Of the simple classes “streams, gravity,”’ shows the
largest absolute increase from 1909 to 1919, “ pumped
wells” ranks next and “streams, pumped,” ranks
third. In per cent of increase “pumped wells”
stands first, “pumped streams’ second, and ““ pumped
lakes” third. Xach of these pumping classes shows
an increase of more than 100 per cent in the area irri-
gated; while no other class shows so high a percentage.

“TFlowing wells” shows a decrease of more than 50
per cent. This is due to the increased draft on the
artesian supplies, which has caused many wells to
cease to flow. In most cases such wells are pumped
when they do not flow.

“Stored storm water” also shows a decrease.
Storm-water reservoirs are found principally on the
Great Plains, and the abnormal season in that section
in 1919 is responsible for this decrease.

Notwithstanding the fact that ‘‘streams, gravity”
shows a decrease in the percentage of the total area
served and a comparatively small percentage of in-
crease from 1909 to 1919, it shows the largest actual
increase from 1909 to 1919 in area irrigated. Pumped
wells rank second, and pumped streams third.

The most conspicuous fact brought out by this clas-
gification of the area irrigated is the rapid development
of pumping during the last decade. As noted pre-
viously, each of the pumping classes included in the
table shows an increase of more than 100 per cent in
the area served, while the average for all classes is
only 33 per cent, and the increase for “streams, grav-
ity,” the largest class, is only about 14 per cent. In
addition to the above, there is the large area receiving
a partial supply from pumped wells. In all of the
older irrigated sections there are large opportunities
for watering new lands and for supplementing the
supply from streams, by pumping from wells. TIrri-
gation has brought the ground water near the surface,
so that the pumping lift is small. The supply is re-
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plenished by the continued irrigatioq of surrogndmg
lands, assuring a future supply. Thl‘s source is I{)i;l‘-
ticularly valuable where stored water is not available,
since it makes possible the growing of long-season
crops where this would not be possible if water were
available only when the streams are in flood. .

Digtribution of area receiving water from different
sources, by states.—~The distributiop 13y states of thp
areas receiving water from the principal sources is
shown in Tables 5, 6, and 7. All of the sourees that
report more than 1 per cent 6f the total area irrigated
are included in the tables,

Taswy 5, —DwTrsvTioN oF ArzA RECEIVING rrs ExTiRE WATER
Burrry FROM StREAMS IN 1919, BY SrATES,

Gravity

Total Gravity Pumped and
SATE, . , 80765)., umped
(nores) (atres) [¢ ) %acres ).
15,964, 165 14,527,060 1,228, 510 199, 695
154G, 453 189,782 [H:75 8 FOU
pgl 129 ’ 6,000 |...2200 7
2,020,806 || 2,564, 295,673 |60, 278
8,080,094 | 3028787 12,97 940
2,854,001 2274950 107, 181 1, 870
geill W W o
MgpE | vl i) g

437,

470, 178 460,812 2,847 720
434, 368 439478 1800 |.oeennnn.
11,409 9,030 2,460 |...oo000
2,710 32,622 188 evuannan, -
841,183 786,954 64, 576 23
93, 92,491 869 |vennnnn..
495, 8/ 73,082 421,538 350
1,116,130 1,105,691 10, 388 50
471145 352,199 26,94 93,703
1,187,121 1,155,596 1,525 lievnnnnd,

Of the area receiving its entire supply from streams,
water diverted by gravity supplied more than 91
per cent, that pumped supplied nearly 8 per cent,
while the ares supplied in part by gravity and in
part by pumping was slightly more than 1 per cent
of the total. The only states in which the area
supplied by pumping exceeded the area, supplied
by gravity were Arkansas, Louisiana, and Texas.
These areas represent the rice-growing districts in the
states named and the area irrigated from the Rio
Grande mear its mouth in Texas, where most of the
water is pumped. These three states report con-
siderably more than one-half of the total area served
by water pumped from streams, while California
Teports nearly one-fourth. Ydaho and Oregon are
the only other states reporting large areas.

California reports nearly two-thirds of the ares
receiving its entire water supply from wells, The
rice-growing states of Louisiang and Arkansas rank
next, the two combined reporting slightly more thap
one-fifth of the ares. New Mexico, Texas, and
Arizons follow in the order named. Only one state,
North Dakots, Teports no land irrigated from wells,
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i i in Idaho
but the areas supplied from this source in ,
Mli)ntana, Nebraska, Nevada, Oklahoma, South Da-

kota, and Wyoming are negligible.

TaABLE 6,—DisrrRiBUTION OF AREA RECEIVING I7s BNTIRE WATER
Surpry FrOM WELLS 1N 1919, BY StarTes,

Flowing
Total Pumped | Flowing and

STATE. (acres). (acres). | (acres), p(ltl&gg?
1,364,039 || 1,203,098 | 65860 | 85,085
41,810 30,604 1,558 558
5 960 235,280 |- vavemmrmananrnneannn
égsj 060 826,846 | *17,663°| 7724, 561
14,390 10,114 419 85
1,54 414 LI181 |oauie.,,
13,985 1235 |oesnens s 50
155, ggg 154, ?gé %ilwg 1,075
546 71 TR SO

1,171 205 &ii
52,205 15,700 | 50,030 0,550
B I o Phe AR e
2,405 1,903 1%3 340
10 Hererrennteree] 330 |eeeennns.,
44,466 39,483 3,266 1,727
12,394 7,30 , 808 '178
2, tlxeg m, go4 1,671 1,490
1| G U ) S [

Of the area receiving its total supply of water from
wells, pumped wells supplied 92.6 per cent, flowing
wells 4.8 per cent, and mixed 2.6 per cent,

Since pumped wells supply so large a percentage of
the total area supplied from wells, the area supplied
by pumped wells is distributed in approximately the
same way as the total. A notable exception to this
is in New Mexico, where the ares irrigated from flow-
ing wells is approximately double the ares irrigated
from pumped wells. Neither North Dakota nor
South Dakota reports any land watered from pumped
wells. '

Arkansas, Kansas, Nehraska, and North Dakota
report no land watered from flowing wells. New
Mexico reports nearly one-half of the total area
irrigated from flowing wells, and California slightly
more than one-fourth of the total, while Utah, Texas,
and Colorado report considerable areas.

California reports nearly two-thirds of the area
receiving water from both flowing and pumped wells.
Many wells in southern California that originally
flowed are now pumped, while others flow at times
and are pumped at times, Most of the ares reported
in this class lies in that section of the state. In the
Pecos Valley, Now Mexico, much the same condition
exists. These two states report about 85 per cent of
the total ares in this class,

As stated elsewhere, pumping from wellg represents
8 later and more expensive stage of development
than gliverting water from streams, In g states
there is opportunity for much expansion in this field
whenever the returns will justify the expense,
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Taprte 7.—DisTRIBUTION OF AREA RECEIVING 118 WATER
SurrLY FROM MIXED SoUrcEs, IN 1919, By Srarss,

Stremtns, Streant;s,
gravity gravi
STATE and (; 804 ' g&g&
" Tnpe owIn|
pwe s Wellsg (ncres).
(acres). (acres).
344,713 82, 665 596, 621
] 1§
87,807 298] 424
63 B
5
1,540 " 350
10,045 , 835
i
4,057 45,178
1,341 29,787
eemenians 132
T :isgg‘ 11% a7
454 24, 170
125 173, 495
2,415 19,027
400 33,043

The area reported in Table 7 for ‘streams, gravity,
and pumped wells’’ represents land that receives its
principal supply from streams, but gets a supple-
mental supply from wells. More than 60 per cent of
the total area is reported for Arizona, and most of
thig area lies in the Salt River project of the United
States Reclamation Service. By far the larger part
of the water supply is diverted from Salt River by
gravity, but wells have been sunk in places within
the irrigated areas where the ground water has come
near the surface. Water is pumped from these wells
into the ditches carrying water from the river, and
supplements the supply from the river. About 70
per cent of the remaining area reported in this class
lies in California, mostly in the San Joaquin Valley.
Here individual farmers have put down their own
wells to supplement the water of large ditches from
which they receive their principal supply.

More than 80 per cent of the land receiving water
from both streams and flowing wells is reported for
Colorado. Most of this land is located in the San
Luis Valley on the headwaters of the Rio Grande,
where there are many flowing wells.

Montana reports the next largest area, and this
land is located principally in Beaverhead County.
The remainder of the land is scattered through the
states.

“Other mixed’’ includes so many different combina-
tions that an analysis of the returns is not justified.

AREA ENTERPRISES WERE CAPABLE OF IRRI-
GATING AND ACREAGE INCLUDED IN ENTER-
PRISES.

The ares enterprises were capable of irrigating and
the acreage in enterprises are classified in the same way
that all other data are classified in the tables contained
in this report. These areas have been tabulated in the
Thirteenth and Fourteenth Censuses as an indication

of the degree to which irrigation works are utilized
and of the need for the construction of new works.
The geographic distribution of the area enterprises
were capable of irrigating in 1920 and 1910 and the
excess of these items over the acreages irrigated in
1919 and 1909 are shown in Table 8.

TABLE 8.-—ARrEAS ENTERPRISES WERE CAPABLE OF IRRIGATING IN

1920 Anp 1910, AnD EXcrssEs 1IN THESE AREAS OVER AREAS
IrRRIGATED 1IN 1919 AND 1909, BY STATES.

INCREASE,!
1820 1910 1010-1020.
STATE. Excess Excess
aver area over area uExce?s
Acres, |irrigated || Acres. |irrigated || Acres, [OVOFoTea
irrigated
in 1019 in 1909 eat
(acres). (acres). (ncres).
Total..........| 26,020}477| 6,88, 761]|20,285,403) 5,852, 118| 5,735,074] 076,048
627,303 159,738 387, 655 67,004 0, 048] 02,134
179,018| 35,007 47,186 19’383l I31'a77| 15,884
5,804, 488 1,675, 426|| 3,010)378) 055, 274| 2,275, 088{ 720,152
385,348 ' 06, 06a]] 3590, 166| 1,108 1341 134 818]—ep1’ 171
3,092,810 604,004|| 2,388 09 ' Q5e 111 703 851|354, 107
67,853 20,541]| 139, 102,516} —72, 143 81,875
og 742 973,860| 553,220, 178'020| 175 522) 100’840
9,753, 498| 1,071,768)| 2,205,165 596 O7)| G548’ 343 545,608
562,468 '110)778]) 429,225 173,275| 133, 243| 53,407
704 708 143'26%] 840'067 139)1%0] 136 254 4132
e06,119 157,743 644,970, 183 %82 5,148 25,510
ado2 93103 91917 Iléow)| 12'318 10,4

9,072 8, 703| 8,397 2, 00! 3,275 4,094
1,344,046 357,884 830,526| 144'397] 5130520 213,487
150,014 50/2aall 128481 1033l "2, 433) 15 001
1,150,542 564,429 690, 901 239, 861 459 551 324 561

2700, 3287506 1,250, 246] © 250, 836! 450304 7806
637,151 107,252 470, 514! 136, 136 16(!, 637 —28 884
1, 831 039 623 057 1, 639 510, 508,208 191, 529 110 849

1 A minus sign (~) denotes decrease.

As shown in the table, existing irrigation enterprises
were capable of supplying in 1920 nearly 7,000,000
acres in addition to the area irrigated in 1919 In
other words, the area irrigated can be increased about
36 per cent, and considerably more than it has been

~increased in the last 10 years, without the construction

of any new works or the extension of existing works.
The corresponding figure for 1910 is about 6,000,000
acres, showing that the margin between actual use
and possible use had increased about 1,000,000 acres
since 1910. In the discussion of acreage irrigated in
1919 attention has been called to the fact that much
land ordinarily irrigated was not irrigated in 1919
because of drought in some sections and because of
excessive rainfall in others. It seems probable that
this area will about offset the increase in the ares for
which water is available but not used. Even in that
case, the latter area is more than the increase in the
area irrigated between 1909 and 1919.

The last column of the table shows in what
states the water supply ready for use has increased
more rapidly than has the area irrigated, and in what
states use has extended more rapidly, Colorado,
Idaho, Kansas, Nebraska, New Mexico, South Dakota,
and Washington being in the latter class, Wh]le in all
the other states use has 1agged behind.

This excess area consists in part of land in existing
farms that is not yet watered and in part of land that
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i not yet settled but s available for settlement.
The extent io which the area consists of each of these
clamses s not shown by the returns. However, the
sehedules called for the area available for settlement,
and the total area reported s available by enterprises
reporting this item was 2,257,981 acres. (See pp.
84 to 99.)  This s about one-third of the total excess
over the area irrigated. Some further light is thrown
on this question by Table 9, in which the excess is dis-
tributed by type of enterprise.

Tanes Bo-Annss Brrranrmisrs Were Caranie oF IRRIGATING 1N
1020 awp 1910, anwp Ezcessss 1N THESE AREBAS OVER AREAS
Ivetgaren 1 1919 anp 1909, By Tyee or ExTeEnrrisg.

y [HCREASE,L
1660 1010 15i8-190,
TR 4F Baimmn Exvem Exoems
TR [ Gher ower
o B anea
Asten, Setignind Bames, |0 o | Aerag, Yrrie
s 1 i 1909 gated
[ R {aozam) . {ames)

B ATT, 6,0, TH %,“}%,é&ml B,%69, 18] 5,735,074 970,648

]

. smm% 1,40, 152

1,168,990 914,797

9| 6,100, 577) 1,548,008 2,911,731 278, BAO

| EG 4R w1 790,970 436,726

LR BT W, 1280 - 055,379 - 5, TEh

| 9,904, 106, 1,144, TE7| 154,600~ 167, 25
iH

TH 100 99,5480 84,455 55,490

109,010 8,759

Wi i

B 544 1,810

25l 55

# Not Intiuded iu clossifieation in 1910,

Slightly more than one-third of the excess ares is
reported by individual and partnership enterprises,
and this does not, generally, represent land available
for settlement, but land on individual farms that was
not watered in 1919 for one reason or another. The
areas not watered in 1919 on account of drouth on
the northern Great Plains and in Nevada, and those
not watered in 1919 on account of excessive rainfall
in the southern Great Plaing fall largely in this class.

Slightly more than one-fourth of the excess area is
reported by cooperative enterprises, This is more
likely to represent land in farms that is not watered
than land available for settlement, although more of
it will fall in the latber class than is the case with in-
dividual and partnership enterprises.

Irrigation distriets, Carey Act enterprises, commer-
cial enterprises, and United States Reclamation enter-
prises, the classes of enterprises that are engaged in re-
claiming new land, taken together reported slightly
more than ote-third of the total excess. Not all of this
represents land not yet taken up, but a considerable
part of it doss. From this tabulation and that of
land reported as available for settlement it appears
that between one-third and one-half of the total ex-
cess of area represents land outside of existing farms,
and available for settlement-between 2,250,000 and
2,600,000 acres.

LA wles vign () deneten &

A fact shown conspicuously by this table is the de-
crease in land not watered in Carey Act enterprises.
This is due to an almost complete cessation in the un-
dertaking of new enterprises and the transfer of some
old enterprises to enterprises of other forms.

The data given above indicate that irrigation works,
taken as a whole, were utilized to about 74 per cent of
their available capacity. Table 10 shows the extent
to which works belonging to the various classes of
enterprises were utilized, as represented by the ratio
between the areas they were capable of irrigating in
1920 and the areas irrigated in 1919,

TABLE 10.—PERCENTAGE WHICHE AREA TRRIGATED 18 OF AR®A
Exrerrrises WERE CAPABLE oF ImmicATiNG IN 1920,

TYPE OF ENTERPRISE, Por cent,

Commereial
U. &. Heclamation Service. ... .
U 8. I00HAN BOIVION . cvauvssssreiaranceronarmrnrsnrsnnrnnssenononnos 58.7

The areas included in enterpriseé in 1920 and 1910,
with the excesses in these areas over the areas irri-
gated in 1919 and 1909 are given in Table 11.

TasLE 11,—ARsas INCLUDED 1n ENTERPRISES 1v 1920 AND 1910,
AND THE EXCESYES IN THESE AREAS OVER THE AREAS IRRIGATED
1N 1919 Awp 1909, BY SrATES.

1920 1910 INCREASE,! 1910-1920,
Excesn Excess
BLATE. over area over ares Excosn
Agres. | irrigated || Acres. |irrigated || Acres, ;’;’gr ’ﬁlﬁ
in 1919 in 1608 gate
(actos), (acres). (acres),

16,099, 105|| 32,245, 464117, 812, 179]| 3, 645,357|--1, 113, 074

345,588~ 044,000 624,039 —130, 637 —278, 451

102,584 52,88 25130/l 198,507 77404

3,588,187/ 5,490,300| 2,826, 256/( 2,314,847 750,011

1,872, 20311 5,917, 457! 3,125, 425! 696, B60|—1, 253’ 222

1,290,490 3,540,573 2,118,795 230,475 827" 483

55,2501 161,300 123, —58,788  —68, 571

296, 329 581,985 201, 765! 9, 24 194, 564

2,047,418 3,515,602 1,836,518 13,548 810’01

824,078 080,133 "424,183) 85,635 ~—100,105

1,580 1,232,142 530,300 149,804 271380

New Mexipo. .. 23,5020 1,102,207 640,579 140,418 317077
Nerth Dakota. #4048 gzl greanl 19,303 17470
8};};3;’”‘“ """ mg’gsa 2,597 08| 1 841’ 07o ao?’zéf sor' o
TPV ) y - 2 —001, 254

South Dakota. 2700 1,025 138,877 13! —50.677
Toxga......... L,10L,3270 1,253,178 802,043| 43474 200)0g4
U'mh .......... ) 1,047,0250 948, 215! 411,619 —289, 522
Washington d00,890 ‘817,032 482,85a 10,768 —175 758
Wyoming. ... 1,3541,086[ 2,224,208 1,090,996/ 240370 ~ 265’600

1A minus sign (—) denotes decrease.

The excess of the area in enterprises over the aresa
irrigated in 1919 was 16,699,105 acres, which is a little
less than one-half of the area included in enterprises;
that is, all enterprises taken together are watering a
little more than one-half of the land included in their
plans. The excess areais 87 per cent as great as the area
irrigated in 1919, hence the completion and full utiliza-
tion of all existing enterprises would permit of almost
doubling the area now irrigated.

The erea included in enterprises increased between
1910 and 1920 less than did the area irrigated or the
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aren enterprises were capable of irrigating, indicating
that it was a period of building up under existing
enterprises rather than of undertaking new enter-
prises. This is shown conspicuously by the last
column of Table 11, which shows a decrease from 1910
t0 1920 in the excess of area in enterprises over area
irrigated for the irrigated region as a whole and for
many of the states.

The distribution of the area in enterprises and the
excesses over the areas irrigated, by type of enter-
prise, are shown in Table 12.

TaprE 12,—ArEs INcLUDED IN ENTERPRISES IN 1920 aND 1910,

AND THE EXOESSES IN THESE AREAS OVER AREAS IRRIGATED
1 1919 axp 1909, Y TyvrE OF ENTERPRISE.

1920 1910 INCREASE,] 1910-1620.

TYPE OF Excoss Excoss
ENTERPRISE, over aren over area Excess

Acres. |irrigated || Acres. |imigated || Acres. | JRSATSS
in 1019 in 1609 f’ gato
(acres). (acres). acres).
Tatal......| 35,880, 821{16, 099, 105|| 32,245, 464(17,812,179| 8,645,857[—1, 113, 074
Individual and

partnorship..| 13,008, 415| 6, 159, 608{| 10,621,067| 4,026,453i| 2,387,348 2,133,186
Cooperative. . .| 10, 628, 543} 4, 047,143( 8,830]107| 4,186, 658] 1,708,348 —139,515
Irrip tion dis- |

B0 e e esaee 3,432,100] 1,600,222|l 1,581, 465| 1,052,828 1,850,644 556,300
Carey Act..... 1,188,037 ' G65,008]| 2573,874| 2,285, 821(| 1, a84, 037|—1,620, 813
%OIJSJ%BIKEIiBI... 38,099, 581 2,177, 680)| 5, 786, 777) 8,977, 308/ ~1, 787, 196/—1, 799, 818

.8, Reclama-

Hon Servies.| 2,627,176| 1,872,607 1,973,016| 1,577,370]l 654,160 —~204,763
U, 8. Indi !

§ 032,085 648,434 870,068 706,156| 53,017 —57,72
State 9,581 8,961 2 ! 581 3,961
City U] emeso| 9,504 3 49,850 9 504
Other 13144| 5,008 2 18, 144 6,908
Not reported. - 700 130, * 700 130

1 A minus sign (—) denotes decrease.
2 Not included in classification in 1910,

Tisre 18.—PEr CENT DrsrrisUTION OF AREA IRRIGATED IN 1919,
ARFA ENTERPRIEES WERE CAPABLE OF IRRIGATING IN 1920, ARBA
Incrupep 1Ny Enreremises 1 1920, AND EXcEssEs IN THESE
ISTEMS OVER ArEA IRriGATED IN 1919, BY SoUmcE oF WATER

UPPLY.,

PER CENT OF TOTAL,
Etxcess
olarea
- ot | s
enter- | - Apgn prises ynclnded
80URCE. Areg | PHSS |iniinded o Weﬁ% o |1 enter
irrigated e;v mi?l in enter- | °EPENC | prises
in 1610, e | brises, i over
iime | 1020, 59‘1‘9‘12 area
i%amz X ogclar aren | Tigated
O et in To10.
in 1019,
Totalseenreerrnninennnss 100,0{ 100,0| "100.0| 1000 100.0
gtreams, gravity......._. 75.7 741 72.6 60. 4 68.9
treams, pumped 8.4 8.1 8.0 3.1 9.9
Sireams, gravity and pump 1.0 0.0 0.8 0.8 0.5
ells, pumped - 6.6 6.4 6.6 8.0 6.5
Wells, flowing.. ... 0000000 0.3 0.3 0.4 0.2 0.4
Wells, flowing and pumped. ... 0.2 0.2 0.2 0.1 0.3
o5, gravity 0.5 0.6 0.9 0.7 1.3
0.2 0.2 0.2 0.4 0.3
1.0 1.0 1.1 0.8 1.3
08 09 0.8 A8l 13
8188188
........................ 1.8 1.5 13 0.7 0.7
Bireams, gravity, and flowing
omllls.. 0.4 0.4 0.8 0.3 0.7
bt ermixed................... 5.2 5.4 6.4 5.9 7.8
ther, and not reported. . . . ... 0.1 0.1} ™ m ®

1 Less than one-tenth of 1 per cent.
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Several of the states show actual decreases in the
area included in enterprises, indicating the abandon-
ment of extravagant schemes conceived during the
boom period in irrigation development between 1900
and 1910, as well as a cessation in the undertaking of
new enterprises.

The distribution of the area to which enterprises
were capable of supplying water in 1920 and the area
included in enterprises in 1920, and of the excesses in
these items over the area irrigated in 1919 are shown in
percentages, by source of water supply, in the pre-
ceding table. The distribution of the area irrigated

in 1919 is repeated for the purpose of making com-

parisons.

GAPITAL INVESTED IN IRRIGATION ENTERPRISES.

The capital invested in irrigation works is presented
in the United States summary and in the state reports,
classified in the same way that acreage and other
items are classified. The total investment and the
average investment per acre in 1920 and 1910 are given
by states in Table 14.

TABLE 14,—CAPITAL INVESTED IN IRRIGATION ENTERPRISES BY

INCREASE,
1920 1910 1910-1920,
BTATE,
Aver- Aver- Aver-
Amount. fageper|| Amount. |ageper| Amount. lage per
acro, acre. acre.
Total.esecne.... 3607, 657, 328 $26. 81 /9321, 454, 008| $15.86 (376, 203, 320( $10.98
i
Arizona... .| 83,408,004 | 53.40 || 17,677,966 | 46.60 || 15,820,128 7.80
308. . 7183, 40.13 58T, 8 12.47 || 6,595,488 | 27.66
California. 104, 886,388 | 33.08 || 72,580,030 | 20,06 |[122,306,358 | 13,01
22.90 || 56,636,443 | 14,19 (| 31,665,909 871
..... 29,59 || 40,977,688 | 17.18 || 50,523,321 | 12.44
80.47 || 1,366,563 | 9.75 701,818 | 20,73
..... 10.80 || 6,860,186 | 12.40 || 7,204,016 | 6.80
18.94 || 22,970,958 | 16.42 || 20,172,405 | 8.52
24,73 [i 7,708,310 | 18.17 || 6,110,875 | 6.56
..... 20.04 || 6,721,924 7.99 || 8,032,850 | 12,05
26,16 (| 9,154,897 | 14,19} 9,055,515 | 11.87
wh| i an) el
21.52 || 12,760,214 |- 15.36 || 16,168,937 | 6.16
30.91 || - 3,043,140 [ 23.89 || 2,422,108 | 12.52
80.48 || 13,487,347 | 10.52 | 21,585,302 | 10.96
18,84 || 14,028,717 | 11.922 || 18,008,834 [ 7,63
,200,011 | 45.98 || 16,219,140 | 34.47 || 13,075,862 [ 11.51
34,326,328 | 18.75 || 17,700,980 | 10.80 || 16,625,348 7.95
'y ¢l

The capital invested in irrigation enterprises was
more than doubled in the last decade. This is due
principally to two causes: (1) Prices have been higher
during this period than in any other period since irri-
gation construction on a large scale began, and this
not only increased the cost of construction actually
done during this period, but had a tendency to make
owners of works built previously give higher estimates
of capital invested than they would have done had
prices been lower. (2) The bringing of water to land
becomes constantly more difficult, and the easier
projects are, naturally, carried out first, leaving the
more difficult projects to be developed as the demand
for agricultural products becomes greater.

Srares; 1920 anp 1910,
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The absolute increase in the average investment per
acre was grester than in any previous period. This
increass is due to the causes already enumerated, and
to the fact that a considersble part of the capital
invested during the last decade was for pumping
equipment for supplementing the supply of water
from canals and ditches for lands already under
irrigation. Buch investment and that for reservoirs
to supply water in the late summer when streams are
low are not sccompanied by corresponding increases
in the areas irrigated, and consequently raise the av-
etage investment per acre. At the same time, how-
ever, they increase and insure the returns from irri-

gated land to an extent that more than justifies the

added investment per acre. Dependence upon the
nutural flow of streams, without storage or a supple-
mental water supply from wells, limits the crops
grown to these with short growing periods, which,
generally, are the less valuable erops,

In the discussion of water supply (pages 43 to 45)
it is stated that future extension of the irrigated area
will depend largely upon the storage of flood water
and pumping from underground sources. This will
be & costly type of development, and conse-
quently the average investment per acre is likely to
continue to incresse. In fact, the determining factor
in fixing the limit of irrigation development is likely
to be the amount that can be expended profitably in
providing s water supply.

The duta presented in the preceding pages show very
farge areas for which water is available that were not
watered in 1919. The aversge investment per acre
is computed on the basis of the areas to which enter-
prises were ready to supply water in 1920, conse-
quently the average investment per acre actually
watered and bringing & return was much higher than
the figure reported. This fact is at the foundation of
the finaceial difficulties of irrigation enterprises. The
lend actuslly producing must furnish whatever income

there is, If the whole burden is thrown on this land,
it is too heavy, and the farmer fails; and if the produe-

ing land bears only its proper share of the burden the
invester must carry the rest, and the enterprize fails.

The capital invested in irrigation enterprises and
the average investment per acre, based on the ares
enterprises were capable of irrigating in 1920, classi-
fied by the sources from which water is received, are
given on page 52. 'The srea that enterprises were
capable of irrvigating in 1920, classified in the same
way, is given on page 46. The distribution of the
areas enterprises were capable of irrigating and the
capital invested, by the sources from which water
8 received, are shown, in percentages, in Table 15,
which follows, with the average investment Der acre,
and eomparison of the average for each class with the
general aversge.
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TasLe 15.~Per Cent DisTRIBUTION OF AREAS ENTERPRISES
Were Carasix oF IRRIGATING AND Carrran INVESTED, BY
Bovrces reoM Waicx WAaTer Is RECRIVED.

PER CENT OF TOTAL, | AVERAGE PER ACRE,
Yeromions | Capital
rises | Capit
BOURCE. Cwere | invosted B eroc‘ent
capabls to Amount. general
ofirrl- | Jannary average
gatingin| 1,1020 ‘
1920.
TOtRY. esneinereenncnnenerannannn 100.0 100.0 $26, 8L 100.0
L2 41 3.0 22,81 85,1
g%?ﬁ‘éiﬁﬁ: %&“E ad 8.1 8.5 98,01 104.5
Btreans, gmvirty and pumped. 0.9 L4 40,02 149.3
Wells, pumped’.,...., 6.4 1.0 45, 85 1711
Wella, fig g—-.i .......... 8% 8.2 23'2% %?1’33,;
Wells, fiowing and pamped. ) 5
ngf'zs, pnmpged, yramp 0.2 0.3 38,00 142,0
LAkt EUBVILY o eaecene cenvernennanans 0.6 0.4 10,48 72.6
frix&g{ts ............................... (1)8 %g ‘23 2}1 22?.;
Btored storm water . A .
City water 8 ?g 156.88 585,2
BOWBIR .« ca ity meeensunnnansncsezsees 1 62,85 197.1
Bireams, gravity, and gumpaﬁ wells, . L5 4,1 72.60 271.1
Btreams, gravity, and flowing wells.,, 0.4 0.4 27,38 102.1
Other mixed 5.4 8.9 34,67 129.3
Other, and 01 a1 54, 86 204.8

1 Less than one-fenth of 1 per cent.

As is the case with area irrigated, “streams, grav-
ity,” is by far the most important class in ares enter-
prises were eapable of irrigating in 1920, and in capital
invested, while “streams, pumped,” and “wells,
pumped,”” are the other classes showing any consider-
able part of the area and capital. “Streams, gravity,”
is less important in capital invested than in area be-
cause of the fact that the average investment per
acre for this class is less than the average for all
classes. :

In average investment per acre only one class—
“lakes, gravity,” which includes only about one-half
of 1 per cent of the total ares and capital—falls below
“streams, gravity,” and these two classes, and
“ springs ”—which includes only 1 per cent of the total
area—are the only classes for which the average in-
vestment is less than the general average. Streams,
taken as a whole, show an average investment per
acre of $23.51, about 88 per cent of the general aver-
age; wells, taken as a whole, show an average of $45.75
per acre, approximately double the average for
streams; and the average investment for gll pumped
sources—streams, wells, and lakes—is $35.92 per acre,
134 per cent of the general average.

While averages are shown for city water and sewage,
the aress included are so small that the averages are
not of much value. Eight other classes report less
than 1 per cont of the total area, but the areas in-
cluded are large enough to give the averages some
value. All ten of these classes combined do not affect
the general average greatly. L

The outstanding fact shown by this table is that the
cost of a water supply from wells ig approximately
double that of a supply from streams. '
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COST OF OPERATION AND MAINTENANCE.

The cost of operation and maintenance and the
average cost per acre, classified by the sources from
which water is received are given on page 52. The
average cost per acre and a comparison of the cost
for each source with the general average cost are given
in Table 16. ‘

Tapre 16.—PEr CENT DistRIBUTION OF CoST OF OPERATION
AND MAINTENANCE, 1919, BY SoURCE FRoM WrHicH WaTER IS
RECEIVED. :

[When water is pumped, cost of operation and maintenance includes cost of fuel
and attendance.)

j et
Per cant || AVERAGE PER ACRE,
of to‘;al
. ares for

SOURCE. which Per cent
costis_{| Amount, [of general

reported. average.
037 SO 100.0 $2.43 100.0
Btreamms, Bravity . cov i i e 5.0 1.25 51,4
Streams, pumiped ................................. 7.1 6. 50 267.5
Streams, gravity and pumped.. leen L3 2,33 95,9
Wolls, ‘Jiumped ............................. 6.5 10,07 414. 4
Wells, Howing. .c.ovvveiiiiiinniiacncinennes 0.2 2,77 114.0
Walls, flowing and pumped. 0.2 8,04 330.9
Lakes, pumped.. 0.3 5,20 2140
Lakes, gravity... 0.5 1.30 53.5
8 ﬁngs ....... 0.9 1,63 67,1
S?ore storm wat 0.5 2,30 08, 4
L ﬁl) 20.73 853.1
BWEZO. ¢ v e ansrnsnseasnonneatseannaaanaares 1) 9. 056 372, 4
Streams, gravity and gumped wells. . O Lo 5.97 45,7

8treams, gravity and flowing wells...... ... ....... 0.5 1,36 58,
Other MIXeA...c i ieiiirncotretenrocmareancencas 5.2 2.7 111, 5
Other, and oL 1ePOIEBA e e e vemunnnsacecaennarannn 6.1 10. 76 442, 4

1 Logs than one-tenth of 1 per cent.

Disregarding city water and sewage, on account of
the small areas covered, and “other mixed” and
“other, and not reported,” because they do not rep-
resent definite classes, the average cost per acre for
every class that does not include pumping, except for
flowing wells, is below the general average cost; while
the average cost for every class that does include
pumping, except for “streams, gravity and pumped,”
is more than double the general average cost.

Table 15, page 22, shows that the average first cost
of a water supply from pumped wells is about double
that of & gravity supply from streams, while Table 16,
above, shows that the average cost of operation and
maintenance for * wells, pumped,” is about: eight times
as great as that for “streams, gravity,” and that the
cost of operation and maintenance for “streams,
pumped,” is more than five times as great as that for
“streams, gravity.”

The very low cost of a gravity supply from streams,
a8 compared with a pumped supply, is accounted for
in very large part by the fact that “streams, gravity,”
includes practically all of the early inexpensive ditches
that water river-bottom lands, where both capital in-
vested and cost of operation and maintenance are
very low., Comparisons with large, modern enter-

* prises taking water from streams by gravity, would be
much less unfavorable to pumping enterprises.

DRAINAGE OF IRRIGATED LAND,

The irrigation of land has, in many cases, brought
about the necessity for draining & part.of the land.
Where there is not good natural drainage it has brought
the ground water near the surface, and in many places

“this has caused an accumulation of mineral salts, which

are grouped under the term ‘“alkali.” In these cases
artificial drainage will remove the surplus water and
make it possible to wash out the alkali and restore
the land to productivity.

The extent of the land damaged and the extent of
the land for which drains have been installed are
shown by states in State Table I, on pages 100 to 102.

About 5 per cent of all irrigation enterprises re-
ported either land drained or land in need of drainage,
or both. The area for which drains have been in-

stalled is about 8 per cent of the total area irrigated

in 1919, and nearly as much more land is reported as
in need of drainage. The area that has been injured
by irrigation water is, therefore, slightly less than
16 per cent of the total area irrigated, and slightly
more than 8 per cent of the total area included in
enterprises. ,

The appearance of swampy places within irrigation
projects has led to suggestions that drains should be
put in when the Irrigation works are built. The data
given do not seem to justify such a plan. With only
5 per cent of the enterprises reporting any injured
land, and only 8 per cent of the area in enterprises
reported as injured, it is apparent that installing drains
for all the land in irrigation enterprises as a part of
the original construction would involve a very large
expense for drains that are not needed, and this at a
time when expense should be kept as low as possible.
It seems much more logical to install drains as the
necessity develops.

QUANTITY OF WATER USED.

The schedules used in both the Fourteenth and the
Thirteenth Censuses called for the average volume of
water entering canals, in second-feet; the total quantity
of water entering canals, in acre-feet; and the total
quantity of water delivered from canals, in acre-feet.
In both censuses this inquiry was answered on only part
of the schedules, and no attempts were made to supply
missing information; nor were atterapts made to con-
vert measurements reported in one form into another
form. Those reported in each form were tabulated
together.

In the Fourteenth Census, the schedules showed
whether water was measured, and the reports repre-
senting measurements and those not representing
measurements were tabulated separately, and then
combined. The results are shown on page 56, and in
the state reports, and are summarized in the following
table: ‘ ‘
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Tamis Vie-Quaremy oF Wagnn Usap v 1919 axn 1909,

1vig

. 1809
Moaz | N0

Fowsl. || Lped,

Averggn number of aoves irigated per evond-
St of water entaring :mwmw ......... 41 &0 5
2

5.8 4.7 7.51 4.8
2.5 2.2 52

The reports for 1919 cover a very much larger area
than those for 1809. The results for 1909 correspond
very closely with the results representing measure-
ments for 1919, but differ quite widely from the
averages of all reported.

The results from measurements in 1919 should be
considered to be of the most value. They show an
average of 4.7 acre-feet entering canals per acre
irrigated, and 2.2 acre-feet delivered per scre irri-
gated, the quantity delivered being about 47 per cent
of the quantity entering canals. These measurements
do not represent the same canals, and the comparison
is justified only on the assumption that each average
is representative of all canals. The first average
represents measurements of water diverted for nearly
8,000,000 acres, or over 40 per cent of the total area
irrigated, and should be fairly representative. The
average of quantity of water delivered represents about
4,000,600 acres, and is not so valuable as the other,
but still is based on s sufficient area to justify its use.
Assuming, then, that these averages are representative,
53 per cent of the water entering eanals is either lost
or wasted between the point of diversion and the
point of delivery. In this connection “wasted” is

not used in its usual sense, but as meaning turned |

out of the canal without being used for irrigation.
Most of this water is not wasted, in the nsual sense,
but is available for use elsewhere,

It is worthy of note that the average number of
neres irvigated per second-foot of average volume enter-
ing canals (41} is exactly the same as the average
number of acres enterprises were capable of irrigating
per second-foot of ditch eapacity reported.

TYPES OF ENTERFRIBES SUPPLYING WATER FOR
IRRIGATION.

Classification of enterprises,—All the data relating to
irrigation collected in connection with the Fourteenth
Census have been classified by the types of enterprises
supplying water for irrigation, and the results in detail
are presented in the United States summary and in the
state reports at the end of this volume., The types
used are defined on page 12. In this section the
field of usefulness of each type of enterprise as a

means of bringing land under irrigation is discussed in
the light of the returns of the census. _T}%ey are taken
up in the order of their importance, as indicated by the
aren to which they supplied water in 1919. This order
is shown, in percentages, in Table 18.

T4srE 18.,—PER CENT DISTRIBUTION OF AREA IRRIGATED IN 1919

AND 1909, AND OF THE INCREASE IN AREA IrrigaTED 1909 TO
1919, By Tyre oF ENTERPRISE.
PER CENT OF TOTAL
AREA IRRIGATED Per cent
SERVED BY of total
EACH TYPE, increase,

SYPE OF ENTERFRISE, 1000 ¢ )

1019,

1919 1909

TOBuevnnsenssnnesssansanmnsmrmsmraneranemorns 100.0{ 100.0 100.0
partn rmreasesseninaaranens 35,7 48,7 5.3
Iwwﬁﬁﬁé ...... LSRR 3| @2 fo.r
Tk oo oo 9.5 12.5 0.3
17, 8. Reclamation Bervice. .. o.oeiiviisvcccavennas 6.5 2.7 18.1
L L L 2.7 2.0 4.9
U. 8. Indian Serviee. L5 L2 2.3
CLY e aennenesenmsnssnasenssonansonsnnemnmnesssnens 0.2 1 0.8
L S S O pps Q) L 0.2
BB, - coeervnrasaarsannsrasiresearessrasienraanas (’; 1 0.1

Notreportetl. . ooivierriicnienraiaasncsennnennanaes (2 1 [©]

Not included in classifleation in 1908, 2 Less than one-lenth of 1 per cent.

Individual and partnership enterprises,—Individual
and partnership enterprises occupy, as in 1909, the
first place, in extent of area supplied with water,
although the relative importance of such enterprises is
decreasing. These enterprises supply water to more
than one-third of the area irrigated and represent
principally the earlier, easier, and cheaper types of
construction. Since opportunities for such develop-
ment are constantly diminishing, enterprises of this
class must become relatively less important. However
this class is particularly well adapted to irrigation from
wells, and it is probable that both the number of
enterprises and the area of land irrigated will continue
to increase. The increase in the-area irrigated by
individual and partnership enterprises from 1909 to
1919 was less than 4 per cent, and this represented only
a little more than 5 per cent of the total increase in
area irrigated from 1909 to 1919. This poor showing
for 1919 is due in part, at least, to the drouth in the
northern part of the Great Plains region and the
excessive rainfall in the southern part, since this semi-
arid region is the section where such enterprises find
their greatest usefulness. On the other hand, there is,
in some sections, a tendency to consolidate small
enterprises by the organization of stock companies or
irrigation districts. This tendency is indicated by the
relatively large incresses in the areas irrigated by
enterprises of these types and the increase shown for
individual and partnership enterprises is, in fact, the

net increase after deducting areas transferred to other
classes. '
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The effect of the peculiar climatic conditions in
1919 is indicated by the large excesses in the areas
that enterprises were capable of irrigating in 1920 and
that were included in enterprises over the areas irri-
gated in 1919. The areas irrigated in 1919 were but
53 per cent of the total areas included in these enter-
prises, and but 74 per cent of the areas they were
capable of supplying with water in 1920.

No doubt the area reported included in enterprises is
greater than these enterprises can actually irrigate even
when used to their fullest extent, but there is no way
in which the extent of exaggeration can be measured.
The area which all individual and partnership enter-
prises combined were capable of irrigating in 1920 was
71 per cent of the total area reported as included in
such enterprises. At any time there will be some enter-
prises in the course of development, so that some of
the excess represents land that will be irrigated when
the enterprises are completed.

While individual and partnership enterprises repre-
sented 35.7 per cent of the area irrigated in 1919, and
about the same percentage of the area enterprises were
capable of irrigating in 1920, and the area included in
enterprises, they represented only 22.2 per cent of the
capital invested—that is, the average capital invested
per acre for this class is below the general average
investment per acre. The average investment per
acre for all classes was $26.81, and that for individual
and partnership enterprises was $16.71 or 62 per cent
of the general average.

Irrigation works, classified by type of enterprise, are
reported on page 57, and in the state reports at
the end of this volume. The proportion of the total
of each item belonging to individual and partner-
ship enterprises is shown in the form of percentages
in Table 19.

TasLE 19.—PrroENTAGE OF ALL IRRIGATION WORKS BELONGING
70 INDIVIDUAL AND PARTNERSHIP ENTERPRISES,

Per cont
ITEM, of total.
Eggsrtin QAINS. ot e e e e e numger.. 85.2
TAZE ABINS. oot iireneeinseeencnsenremrcmanecaaacanaran number.. 72.1
Main ditches:
Numbher 86.9
ge gc.t ............ ggg
Mity.... A
Lateral ditches:
Numh 59.0
26.8
83.0
[11.1
54.0
86,1
88.4
94.8
91,2
UIIDOL. Loy oot eeeseeeeeese e ammenm s esneeen 96.2
Engine capacity 717
il
UIIDEL. L.t e iiin e iieni e eae ez s tannacmannens 93,4
(635101 SR UO S U gollons per minute. . 62.2

As is to be expected, the irrigation works belonging
to individual and partnership enterprises are the
smaller ones. This is particularly noticeable in the
case of ditches, reservoirs, and pumping plants.
Enterprises of this type own about 90 per cent of the
main ditches, but these report only a little more than
40 per cent of the total capacity; they report 83 per
cent of the reservoirs, but these have less than 12
per cent of the total capacity; they report 96 per cent
of the pumping plants, but only 62 per cent of the
pump capacity.

In regard to wells the situation is different. Irriga-
tion from wells is naturally an individual matter, and
enterprises of this class report 86 per cent of the flow-
ing wells and 95 per cent of the pumped wells, and
about the same proportion of the total capacities of
wells.

Table 20 shows the historical development of enter-
prises of this type.

Tasre 20.—NUMBER OF INDIVIDUAL AND PARTNERSHIP ENTER-

PRISES, WITH AREA IrricATED 1N 1919, CrassimieD By DATE OF
BremNina.

AREA IRRIGATED IN
1019,
Numhber
DATE OF BEGINNING. of onter-
prises. Per
. Aores. |ceniof
total.

Y N 58,640 || 6,023,798 [ 100.0
BT 1860, .vseenencnranmanosarscroeccsnnononnnnn 424 63, 6 0.9
IBE0-186Y e e vvriaiciin i s 1,770 879, 602 5.5
1870-1879 3,252 775,064 11.2
1880-1880 - <o rnnmmemen e e aeeneaen 7,084 || 1,575,408 22.8
1800-1800 . ¢ . vnieae it i et ri e e 5,551 004, 77, 13.1
1900-1604. .. 4,407 586,065 8.6
1905-1909. ... ... 5,086 436, 709 6.3
1010-194......c..nee . 11,104 749, 813 10.8
1018-1919 . evv e o] 12,140 734,983 10.6
Notreported...covcvemianiemeranricennnrannneaas 7,853 716,888 10.4

-The figures given in the table show that this type
of enterprise reached its greatest importance, measured
by the area irrigated, in the eighties, before the advent
of large enterprises. As measured by the number of
enterprises there has been great activity since 1910,
but this represents principally pumping enterprises,
supplying comparatively small aress. ‘

Cooperative enterprises—Cooperative enterprises
supply water to about the same area as individual and
partnership enterprises, the area served by them being
also more than one-third of the total area irrigated—
the two combined serve just 70 per cent of the total.
Enterprises of this class showed the largest increase in
area irrigated from 1909 to 1919, having more than 40
per cent of the total increase. This type of enterprise
is not utilized for the development of new lands but
rather for taking over enterprises of other types, par-
ticularly Carey Act and commercial enterprises, after
works have been built and lands have been settled.
The increase in the area served by cooperative enter-
prises represents in considerable part, therefore, trans-
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fers to this type and more complete use of old enter-
prises rather than new enterprises,

The most common form of organization for coopera-
live enterprises is the stock company organized under
the general incorporation laws of the state, with most
of the stock owned by the water users, Water is
apportioned on the basis of stock ownership, and the
cost of the operation and maintenance is raised by
sasessments on the stock., There is not, In most cases,
any necessary relation between amount of stock owned
and area of land owned or irrigated, slthough there is &
tendency for the two to be proportional. In fact,
stock may be owned independent of land ownership,
and it may be, and is at times, rented, the lessee re-
esiving the water apportioned to the stock rented.
This renders the stock good collateral for loans, and
it is sometimes used in that way,

As stated previously, this type of organization is not
well adapted for the construction of new enterprises of
large size. In an arid region irrigation works must be
built in sdvance of settlement, and econsequently those
who are to use the water are not there to organize the
enterprises or build the works, except in the case of
eolonies backed by some powerful organization.

This type of organization for controlling irrigation
works in the United States was originated in Utah,
where the Mormon Church furnished the money neces-
sary to support the settlers during the construction
period, paid the settlers for work on construction in
stock in the companies which were to eontrol the enter-
prises, and, in return for its advances, took stock whieh
was digposed of to later settlers. The famous Union
Colony at Greeley, Colorado, was organized in much
the same way, the settlers receiving stock in payment
for work., ,

Commercial enterprises which have gone into land
reclamation for profit have very generally adopted the
plan of selling land and water, or water rights only,
under eontracts that provide for the irrigation works
and water rights becoming the property of the pur-
chasers of water rights, organized into stock companies,
when the rights have been paid for. These enter-
prises then become cooperative. Carey Act enter-
prises almost universally operate on the same plan;
and originally the United States Reclamation Service
adopted this plan, but more recently it has changed
and its enterprises are being organized into irrigation
districts.

The cooperative enterprise has heen found well
adapted to the operation and management of irrigation
enterprises, even those of large size. While in many
cases it is possible for stock to get into the hands of per-
sons who are not water users, this has not developed in-
to a serious abuse, and the danger of abuse is morethan
offset by the advantages of being able to use the stock
a3 collateral for loans. In some cases the stock is at-

tached to the land, and can not be owned apart from
the land to which it is attached. In such cases the
stock is proportioned to the acreage, and representa--
tion in the management is directly proportional to
extent of land ownership. '

The area irrigated in 1919 by cooperative enterprises
was 78.3 per cent of the area these enterprises were
capable of irrigating in 1920; that is, about 78 per
cent of their effective capacity was utilized. This ig
higher than the average for all classes, 73.8 per cent.
The area irrigated in 1919 was 61.9 per cent of the total
area in enterprises of this class. This is considerably
shove the average for all classes. This is to be ex-
pected, since this class consists so largely of completed
enterprises transferred to it.

Cooperative enterprises report 26.2 per cent of the
total capital invested, with an average of $21.78 per
acre, based on the acreage enterprises were capable of
irrigating in 1920. This average investment per acre
is about 19 per cent less than the general average for
all classes.

Table 21 shows, in percentages, what part of all
irrigation works is controlled by cooperative enter-
prises. ‘

TasLe 21,—PERCENTAGE OF ALl IrricATION Works BrronaiNa
70 (OOrERATIVE ENTERPRISES,

Per cent of

TTEN. total.
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The figures in the table show that the works belong-
ing to cooperative enterprises are larger than the
average, since they control larger percentages of the
capacity than of the number.

Table 22 shows the history of enterprises of this
class.

L@ke individual and partnership enterprises, coop-
erative enterprises showed their greatest activity,
measured by arca irrigated, in the eighties. The suc-
ceeding decade shows the next largest area, and the
two preceding decades rank next. Since 1904 new
enterprises of this type have not been so important.
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TABLE 92, NuMBER OF COOPERATIVE ENTERPRISES, WITH AREA
TrrigaTeD 1N 1919, Crassmrien BY DATE oF BEGINNING,

AREA IRRIGATED

IN 1919,
Number
DATE OF BEGINNING. of enter-
prises, Per
Acres, |centof
total.
{1717 PRI RN 3,477 6,465,090 | 100.0
BOr® 18601 nvnvensvnnenssrarareannanrannns 198 176, 618 | 2.7
1860-1869. ... 373 193, 432 12,3
1870-1879. . 348 842, 649 13.0
18801389 696 1,745,743 27,0
1800-18! 492 762, 640 11,8
1900-1904 282 783, 569 12,1
1005-1909 301 0623, 782 9,7
1910-1914. . 288 380, 223 5,8
© 1015-1019. . 262 169,222 2.6
Nob TEPOTEEG .« neeennrscraa e rannes O, 237 181,912 2.8

Irrigation districts.—Irrigation districts rank third
in area irrigated, and second in the extent of increase
in the area irrigated from 1909 to 1919. Like coop-
erative enterprises, districts are not well adapted to
the development of new lands and, speaking gener-
ally, the increase in area reported under districts
represents reorganizations rather than new enter-
prises. The figures given in Table 18 do not show the
full extent of this movement, since the districts organ-
ized within United States Reclamation enterprises are
not reported, because the Reclamation Service still
controls these enterprises to a great extent, the dis-
tricts serving merely as collecting agencies for the
Reclamation Service. The large extent to which such
reorganizations have taken place in the last decade is
due very generally to the enactment of the Federal Farm
Loan Act and the interpretation of that law. Under
the Federal Farm Loan Actloans can be made only on
first liens, while under the Reclamation Act as it was
previously administered, under the Carey Act, and
under most commercial enterprises, deferred pay-
ments on water rights were first liens on the lands to
be irrigated, and, consequently farmers could get no
- loans from the Federal Farm Loan banks until their
water rights were paid for—a period of 20 years under
the Reclamation Act. Under irrigation district laws
the cost of construction is covered by the issuance of
bonds, with the principal and interest to be raised
by taxation of the lands to be irrigated, rather than
by mortgages to be enforced by foreclosure. It has
been held that district bonds are not a bar to loans
under the Federal Farm Loan Act. _

A part of the increase in area irrigated by irrigation
districts, however, represents new enterprises. This
i particularly true in parts of California, where condi-
tions are peculiar. It has been stated that the irriga-
tion district is not adapted to the reclamation of new
land, but this does not apply where districts are organ-
ized to supply water to land that has been farmed
without irrigation. Unsettled desert land is not con-
sidered sufficient security for the capital necessary to

build works to bring water to the land, and conse-
quently, districts composed of such lands can not sell
bonds; but land already settled and under cuoltivation
has, in some cases, sufficient value to serve as a basis
for a bond issue, and bonds can be sold. That is
the condition that prevails where districts have pro-
vided water for land already farmed but not previously
irrigated. .

The fundamental purpose of the organization of
irrigation districts is the obtaining of funds for the
construction or purchase of irrigation works, except
for such reorganizations as have just been discussed.
The inclusion of land within a district renders the land
subject to taxation for interest and prineipal of bond
issues, and also for the expense of operation and
maintensnce, and under state laws district taxes are
to be collected in the same manner as state and
county taxes, under the same penalties. This throws
the burden of enforcing the bond lien, which is equiva-
lent to a mortgage to secure deferred payments,

- upon the county officials, which is quite an advantage,

from the standpoint of the holder of the lien.

An added advantage from the standpoint of the bond
holder is that the whole bond issue is an obligation of
the whole district. If any part of the land does not
meet its share of the obligation, this deficit is added to
the burden of the balance of the land.

Because of defaults in the payment of interest and
principal on district bond issues, the markets for such
securities have not been good, and the states have
made many attempts to make irrigation district bonds
more attractive to investors. The steps in this direc-
tion, taken by the several states, are shown in the fol-
lowing paragraphs, in which the state laws are analyzed
from this viewpoint:

Arfzona.~The original irrigation district law in Arizona was en-
acted in 1912. This law provided for the organization of districts
under the supervision of county supervisors and for testing the
validity of organizations and of bond issuesin the courts, and imiga-
tion district bonds were made legal investments for ““all trust funds
and for the funds of insurance companies, banks, banking institu-
tions, and trust companies, and for the state and school funds, and
whenever any money or fund may by law be invested in bonds
of cities, counties, school districts, or municipalities in the state,
guch money or funds may be invested in said bonds of irrigation
districts.” (See sec. 5425, R. 8., 1913.)

Tn 1921 there was created a state certification board, which is
to investigate districts and certify their honds.

No irrigation districts are reported in Arizona.

Arkansas.—Arkansag has no irrigation district law,

California.~—Petitions for the organization of districts are sub-
mitted to the county supervisors and to the state engineer. If the
supervisors find that a petition submitted to them conforms to the
law, the state engineer is so notified, He then makes an investiga-
tion as to the feasibility of the project and reports to the supervisors.
Tf the engineer reports that the water supply is not sufficient for the
proposed district, the commissioner may still approve a district, but
only after receiving a petition signed by an increased proportion of
the landowners. ‘
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A law enacted in 1918 crewted an irrigation district hond commis-
gion and provided for the certification of bonds by the state comp-
troller, under certain conditions, Any district proposing the
imuing of bonds may apply to have its bonds certified.  Upon the
receipt of such an application the commissioner examines: (1) The
water gupply, (2) the soil sod its probable water requirements, (3)
the feasibility of the plans for supplying water, (4) the reasonable
market value of the water, water rights, and irrigation works of the
district, (5) the reasonable market value of the land in the distriet,
{6) whether the proposed bond issue, together with othera that have
been issued or propossd, exceeds 60 per cont of the value of the water,
water rights, works, and land, and (7) the character and number of
bonds proposed to be imued,

The commismion reports to the state comptroller, and if it reports
that the water supply id sufficient, that the plans are feasible, and
that the propesed bond isue does not exceed 60 per cent of the value
of the water, water rights, works, and land, the bonds are certified
by the comprroller,

Bonda certified by the comptroller are legal investments for “all
trust funds, and for the funds of all insurance companies, hanks,
both commercial and savings, and trust companies, and for the ptate
school funds, and whenever any waoney or funds may, by law now
or hereafter enacted, be invested in bonds of cities, cities and coun-
ties, counties, school districts, or municipalities in the state of Cali-
fornia, such money or funds may be invested in said bonds of irriga-
tion distriets,”

Colorads —~Tn Colorado all irvigation districts are organized under
the supervision of the county commissioners. In 1921 Colorado
provided for investigation of proposed districts by the state engi-
neer and by o commision, and bonds certified by this commission
were mude legal investments for public and trust funds.

Jdaho.—In Idaho irigation districts are orpanized under the
gupervision of the county commissioners. When a petition for the
organization of o distrirt is filed it is submitted to the state engineer,
who makes & repert on it to the county commissioners.  1{ the state
engineer repori adversely the petition for crganization is denied,
unless 8 new petition signed by three-fourths of the landowners of
the district is received. The board of directors of each district is
required to report to the state engineer at loast once & year, and to
publish a financial satement on or before the fist Tuesday in
February of each year. Inaddition, the county commissioners have
acess to the books at all titmes,

In 1921 Idaho created & “Reclamation District Bond Commis-
gion, " similar to the irrigation district bond commission of Cali-
fornis, described above, The Idaho commission handles drainage
digtrict bonds as well as irrigation distriet bonds. The provisions
of the Idshe lew are similar to those of Californis except that
the conumission is to determine the reasonable “cost™ of the water,
water rights, and works belonging to the district rather than their
“value ;s to determine the value of the land in the district * when
supplied with the water that will be made available,” and is to
determine whether the aggregate amount of bords praposed excoeds
50 per cent of the reasonable value of the “lands within the dis-
trict, with the water right that will be made available.” The
essential differenices ssem to be that California takes into sccount
the value of the water, water rights, and irrigation works, while
Idaho does nut; but, on the other hand, Tdsho takes into considers-
tion the proapective increased value of the land on account of irri-
gation, while California takes the value of the land as it stands.
Idaho requires & margin of value shove bond issues of 50 per cent,
while Californin yequires only 40 per cent. Bonds are certified
by the state treasurer snd are then logal investments for the same
clagaes of funds as in California.

Kansas.~Kansas has an irrigation district law, but no districts
are reported.

Lowisiong.~Louisiana har no irrigation district law,

Montana.~In Montana irrigation districts are organized under
the pupervigion of the county commissioners, the Pproceedings for
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issuing bonds are reviewed by the courts, and the books of dist;ric_ts
are open to state examiners. In 1019 there was creafnec_l a public
service commission under which districts may be organized.

A law enacted in 1921 provides for an irrigation bond commission,
gimilar to the California commission, and makes bonds that have
been certified legal investment for the same classes of funds as in
California. After bonds have been certified no expenditures from
funds raised may be made without approval of the commission,

Nebraska.~The Nebrasks irrigation district law provides for the
organization of districts under the supervision of the county com-
migsioners. A copy of the petition for organization is filed with the
state board of irrigation, and the secretary of the board (the state
engineer) makes a report to the commissioners. After organization
the board employs an engineer to make plans, and his plans are
submitted to the state engineer. After the receipt of the report of
the state engincer the directors of the district decide upon the
amount of the bond issue needed, and call an election to decide
whether the bonds shall be issued. The law provides a aspecial
rourt procedure for passing on the validity of the bhond issue.
There i no further provision for public supervision,

Nevada.—In Nevada irrigation districts are organized under the
supervision of the county commissioners, and there is provision for
submitting and testing the validity of organization and bond issues
in the courts. A law of 1911 provided for submitting plans to the
state engineer, but this was repealed in 1915. In 1921 Nevada-
created a bond commission similar to that of California.

New Merico.—The New Mexico irrigation district law provides
for the organization of districts under the supervision of the county
commisgioners, Each district is to employ an engineer, and his
report is to be submitted to the state engineer, who is to determine
the sufficiency of the water supply. If he finds that there is not
enough water, he is to disapprove the report, and in such a case,
no bonds can be jssued. The validity of bond issues is to be tested
in the courts.

North Dakota.—The provisions of the North Dakota irrigation
district law regarding public supervision of the organization of
districta and of bond issues are exactly like those of Nebraska. No
districts are reported.

Oklahoma.—~Qklahoma has an irrigation district Iaw, but no dis-
tricts are reported.

Oregon.—In Oregon districts are organized under the supervision
of the county courts. Plans are submitted to the state engineer for
his approval or disapproval. A commission similar to the Cali-
fornia irrigation district bond commission was created in 1917.
The law is similar to the California law except that the aggregate
bond issues may not exceed 50 per cent of the value of the land,
water, water rights, and irrigation works. Bonds are certified by
the secrotary of state, and, when certified, are legal investments for
the pame classes of funds asin California. In 1919 Oregon provided
for state guarantee of bond interest, for not to exceed five yoears.

Sowth Dakota.—South Dakota has an irrigation district law, but
no districts are reported.

Tewas.—Water improvement districts in Texas are organized
under the supervision of the county commissioners. The proceed-
inga for issuing bonds are reviewed by the court. When an action
for this purpose is brought, notice is served on the state attorney
general, who examines the proceedings and files an answer with
the court. If the case is decided in favor of the district, the clerk
of the court certifies thia fact to the state controller of accounts, and
on. presentation of this certificate and the bonds of the district he
registers the bonds, and attaches to each bond a certificate of the
fact that the proceedings have been validated by the court.

i Z.7tah.~In Utah irrigation districts are organized under the super-
vision of the county commissioners, and organization and bond
Iseues aro validated by the court. In 1919, Utah enacted a law
similar to the California law creating an irrigation hond commission.
The pmv.isians of this Jaw are the same as those of the California law,
and certified bonds are legal investments for the same funds.
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When bonds have been certified in accordance with this law the
district can make no expenditures without the consent of the bond
commission.

Washington.—In Washington irrigation districts are organized
under the supervision of the county commissioner. When a peti-
tion for the organization of a district is received by the county
commissioners the state hydraulic engineer is notified and sits
with the commissioner in an advisory capacity when a hearing is
held on the petition. Proceedings for organization and bond
igsues are validated by the courts. There is no further state super-

1011,
mWyoming.—Wyoming enacted a new irrigation distriet law in
1920, which is entirely different from any previously existing
irrigation district law. TUnder this law petition is filed with the
district court of the county containing the largest part of the area
of the proposed district, and all proceedings regarding organization
and bond issues are handled by the court. There is no provision
for participation by any public official.

The preceding analysis of the irrigation district
laws shows the successive steps i attempting to give
irrigation district bonds a standing to have been as
follows: First, the organization of districts under
public supervision, usually by the county commis-
sioners; second, the validation of proceedings for
organization and bond issues by the courts; third,
examination and report upon plans by the state
engineers but without authority to take any action;
fourth, the making of irrigation district bonds legal
investments for trust funds and public funds; fifth,
the certification of bonds by public commissions
after examination of the enterprises; sixth, giving
the bond commissions supervision over expenditures
from funds obtained by the sale of certified bonds.
Oregon has gone one step further and guarantees in-
terest on district bonds for the first five years. No
other state has gone so far as to guarantee bonds in
8Ny Way.

Still further attempts to utilize district bonds for
financing the construction of irrigation works have
been made by enacting legislation in the states pro-
viding for issuing bonds to the United States in pay-
ment for the construction of irrigation works by the
Federal Government and by attempting to get Federal
legislation authorizing the acceptance of such bonds
by the Federal Government, and the issuance of its
own bonds, to secure funds, which, in turn, would be
repaid with the payments on the district bonds. No
such law has been enacted, but many bills providing
for such laws have been introduced and urged. This
would amount to the guaranteeing of district bonds
by the Federal Government, since the Government
could not afford to default in its payments, even if the
districts defaulted in the payments on the bonds on

which the Government bonds were based. Except

in California and Oregon the laws providing for the
certification of bonds are of so recent date that the
census returns do not show their results, if there are
any. The returns for California show 19 districts
begun in the period from 1915 to 1919, including

238,000 acres. This Is much greater activity than
has been shown at any previous time, and may be
due, in part, at least, to this law. Oregon reports in
the same period 11 districts, including about 145,000
acres, which is nearly one-half of all the districts
organized in the state, and about one-third of the
area included in districts.

No other state shows any marked activity in the
organization of districts, and consequently it seems
that the results in California and Oregon may be
attributed to their laws.

In 1919 irrigation distriets supplied 9.5 per cent of
the total area irrigated, which is less than one-third
of the area served by either individual and partner-
ship enterprises or cooperative enterprises. In 1909,
however, districts served only 3.7 per cent of the
total area, showing a large increase in relative impor-
tance. In fact, districts showed 27.2 per cent of the
total increase in area irrigated from 1909 to 1916.
This increase has been discussed (p. 16).

The area irrigated by districts in 1919 was 72 per
cent of the area they were reported capable of supply-
ing in 1920, and 53 per cent of the area included in
district enterprises. These figures indicate that dis-

tricts were in about the same condition as the average,

for all enterprises, considered as a whole. Irrigation
districts reported 9.5 per cent of the total area irrigated
in 1919, and about the same percentage of the area
enterprises were capable of irrigating in 1920 and the
area in enterprises. On the other hand, they repre-
sented 12.7 per cent of the capital invested to January
1, 1920, indicating an average investment per acre
higher than the general average. The average in-
vestment per acre, based on the area districts were
capable of irrigating in 1920, was $34.98, while the
general average for all enterprises was $26.81.

The percentages of all irrigation works of el classes
belonging to irrigation districts are given in Table 23.

Tapre 23.—PERCENTAGE oF ALy IrrigaTiON WorKS BELONGING
10 IRRIGATION DISTRIOTS.

t Per cent of
ITEM, ‘ total.
Diverting AAMmS. .o ouiniaiiaeicinvanrsceerat e an s number.. L1
Storage daIms. .. cueeiiramnemnciieresi e aa s esa e number. . 2.0
Main ditches:
NUTDET c ceveeevnassesceaamomacaersssnnnummnaacoassebamsran F 0.9
BT S TR T T YL wiles.. 4.8
CAPACILY- 1 eerrocasaesarvasraivmenmasaststnmuonnsmnnns seeond-feet. . 8.2
Lateral ditches:
N UMD ¢ < onecemsrmenaronsocreusamnsnuetasnasssinnammnnmssssnzssnn 4,3
B T i b RS R AL L L LA miles. . 10,8
Reservoirs:
NUTDE e v eseeveneaee s cseasnsnaesnsoneeiatnsnsmmaataracanssses 1.1
CADACILY e rneesnaanemrmoranmaacserssonsssamnsessrsrosnas acre-feet. . 7.9
Pipelines, J60gth. .o conniontie i miles.. 9.2
Flowing wells?
N UIDB c c s s e eemnsacearresantansnsunssssyenemassusosesnosnannsssss 6.6
CapACitY neenennnsremaiotassnrannnenroesvasen gallons per minute.. 1.3
Pumped wells: .
umber. .. .. 0,3
P Capacit g 0.6
umping plants:
» I%gmber 9 3
TNZINe CAPACIEY e enreraneensarrnnnaaameenenns horgepower. . 5.8
Pumps—
Number........... S D T T T R LRt eeesien 0.9
CAPACIEY - emmmescuareraimne e asan e gallons per minuta. . 5.1
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The table shows that the works belonging to irriga-
tion districts are larger than the average, since the
percentages of capacities are larger than the per-
centages of the total numbers of works of various
kinds.

Table 24 shows the history of irrigation distriet
enterprises,

Taris 24.~Nvmspr or Immicamion Disrrier ENTERPRIBES,
wrre Anes IrigatEn 18 1919 Coagsreiep 8y Date ox
Bremxnivag,

AREA IRRIGATED

: (RSN
Number |
DATE OF BEGIKNIRG, Of ntr |{mrrrrmererr s
Tarises. | | Per cent
| Aeres. L ortatal,
Total. 258 1| 1,840,874 100.0
Bofors 1560 o 500 =
18603569 i o o1
18701 1z | 3% 1.8
1550-18%8 4 395, 215
1590-1899 4 307, 588 21,6
Loa- 1604 16 62,210 4
19051608 .. - ® o8 14
1910-1914. .. | s et 2.8
1615-1419 » o 8.0
Hot reported it 26,914 16

Tt is evident that in some instances districts have
given as the date of beginning the date on which the
enterprises that have been reorganized into districts
were begun, rather than dates when the districts were
organized. The eighties and nineties were the periods
of greatest activity in the beginning of enterprises
that are now controlled by districts. This period was
followed by & slump from 1900 to 1905, due to de-
faults of existing districts, a revival between 1905 and
1909, with another slump from 1910 to 1914, Within
the last five years there has been some revival, due to
increased publie supervision, reorganizations to per-
mit of loans under the Federal Farm Loan Act, and
other causes previously discussed.

Commercial enterprises.—Commercial enterprises re-
port the same percentage of the total area irrigated in
1919 as that reported for irrigation districts, 9.5 per
cent. They show, however, a decrease in relative im-
portance since 1809, when they reported 12.5 per cent
of the total area irrigated. While cooperative enter-
prises and districts are continually gaining in relative
importance by the reorganization of other enterprises
into these forms, commercial enterprises are losing in
relative importance by the same process. Notwith-
standing this loss commercial enterprises rank among
the leading types, measured by the area irrigated in
1019, and much higher in the area actually reclaimed
by such enterprises, now reorganized into other forms.

Commercial enterprises reported practically no in-
crease in area irrigated from 1900 to 1919, and an actual
decrease during the same period in ares enferprises
were capable of irrigating and the area in enterprises.
Table 26, page 31, shows considerable aress in enter-
prises begun between 1910 and 1915, but almost a
complete ceseation in the organization of such enter-
prises since 1915,
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The original plan of operation of commercial enter-
prises was to build irrigation works and sell water
rights that carried with them 1o interest in the works,
but merely entitled the purchasers to obi:,am water
upon the payment of annual charges. This was the
plan on which most of the large irrigation enterprises
promoted between 1870 and 1895 operated. There
were so many abuses in selling rights to more water
than could be delivered, in unfair contracts, and in ex-
cessive annual charges, that from time to time the
states passed laws prohibiting the sale of rights beyqnd
the capacities of cenals, providing for the regulation
of rates by some public authority, and, in some states,
prohibiting the sale of water rights of this type. In
most states rates are regulated by the county commis-
sioners, but in California and Nebraska they are regu-
lated by the state railway commissions.

The restrictive legislation referred to and the general
financial failure of such enterprises have led to the
abandonment of this plan of operation, and in recent
years commercial enterprises sell rights which carry an
interest in the works and water supply under con-
tracts that provide that the works and rights shall
become the property of the water users. Under this
plan organization as a commercial enterprise is
only a stage in the development of a cooperative
enterprise.

The area irrigated in 1919 by commercial enterprises
was 65 per cent of the area these enterprises were
capable of irrigating in 1920, indicating that these
enterprises are not so fully utilized as those of the types
previously discussed. The area irrigated in 1919 was
but 46 per cent of the land in the enterprises. The
excess in area in enterprises over area irrigated is by
far greater in the more recent enterprises, indicating
that it represents enterprises in the process of develop-
ment.

The part of all irrigation works that belongs to com-
mercial enterprises is shown in Table 25.

TaBLE 25,—PERCENTAGE oF Arn IRRIGATION WOoRKS BELONGING
10 COMMERCIAL ENTERPRISES,

Per cent of
ITEM. total.
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Commercial enterprises report 12.3 per cent of the
capital invested in all enterprises, with an investment
per acre to which they were capable of supplying
water in 1920 of $30.62, as compared with $26.81 for
all classes,

The table shows that for every item the percentage
of the total capacity exceeds the percentage of the
total number, indicating that the works belonging
to commercial enterprises exceed the average size.

In recent years many commercial enterprises have
gecured control of tracts of land, and sell the land with
the works and rights. This form of organization is
particularly well adapted to this type of development,
operating on a comparatively small scale.

The historical development of commercial enter-
prises is shown by Table 26.

Tasrr 26.—NUMBER oF COMMERCIAL IRRiGATION ENTERPRISES,

with AreA IRRiGATED IN 1919, CrAssmriep sy Dare or Be-
GINNING.

AREA IRRIGATED IN 1019,
Nun}bar
0.
DATE OF BEGINNING.
enter-
] Per cent
prises. Acres. of total.
TOURL et eeeaeeemr e e n s e eeean 300 1,802, 500 100.0
Before 1860 . .v.cveeiiiiiiiiini et 18 13,877 0.8
1860-1869. .. 8 9, 835 0.5
1870-1879 36 726, 505 40,3
18801889 24 273,089 15.1
1890-1869 53 270,817 15,5
1900-1604. .. 38 178,311 9.9
19051000 .. cov ot - 37 168, 481 9.3
1910-1014. ..o neie i 52 113,050 6.3
I916-1010 . oo e e 26 18,813 §° 1.0
Notreported....cvnmaiiniiinennenunncennnn, 17 21,621 1.2

The largest development of commercial enterprises
was coincident with the beginning of large-scale
irrigation enterprises in 1870, and commercial enter-
prises continued to be of importance, although on a
decreasing scale, until 1914. Since 1914 commercial
enterprises have ceased to be important, because of
the difficulty in financing such enterprises.

United States Reclamation Service enterprises.—
The United States Reclamation Service ranks fifth
among the types of enterprises in the extent of the
area irrigated in 1919, having 6.5 per cent of the total.

This does not represent the full extent of the work
of the Reclamation Service, since it supplies stored
water to lands receiving their principal supply from
other sources. The area thus furnished a partial
supply of water in 1919 was slightly less than one
million acres. On the other hand, some of the land
reported by the Reclamation Service was supplied
with water by enterprises of other types that have
been incorporated into the reclamation enterprises.
In extent of increase in ares irrigated from 1909 to
1919 the Reclamation Service ranks third, with 18.1
per cent of the total. This increase represents a real
extension in the area irrigated, and not transfers
from other enterprises, as is the case with cooperative
enterprises and irrigation districts.
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The Reclamation Service reports about the same
percentages of the total area all enterprises were
capable of irrigating in 1920 and of the total area
included in all enterprises that it does of the area
irrigated in 1919, 6.5 per cent and 7.3 per cent,
respectively.

- The area irrigated in 1919 was 74.6 per cent of the
ares enterprises were capable of irrigating in 1920,
showing that the effective capacity of the United States
Reclamation Service enterprises was more fully utilized .
than that of most other types of enterprise. The area
irrigated in 1919 was but 47.8 per cent of the area in-
cluded in enterprises. This low percentage is due to
the fact that the Reclamation Service is actively
engaged in counstruction work and very few of its
enterprises are completed.

The United States reclamation law was enacted in
1902. The original law provided for the construction
of irrigation works with the proceeds from the sale of
public lands, after deducting certain amounts, and
for the repayment of the cost by the water users in
10 annual installments.” These repayments were to
go into the reclamation fund, to be used in building
additional works, thus creating a revolving fund con-
tinually augmented by the proceeds from the sale of
lands. To this fund was added in 1914 a loan from
the Treasury of $20,000,000, which is to be repaid,
and consequently does not form s part of the revolving
fund. Table 27, taken from the Nineteenth Annual
Report of the Reclamation Service (p. 57), shows the
amounts which have gone into the reclamation fund
from 1901 to June 30, 1920.

TaBLE 27,—ACCRETIONS T0 THE RECLAMATION FUND FROM ALL
Sources To Juxe 30, 1920,

7
‘ i Miscellaneous
FISCAL Total | Sale of gublic | Salsof Bond | collections
YEAR : i lands, | townlots. | loan, and ro-
i ! payments.
j 1 ,
' T
.[s153,657,583.43 $100,200,105.78 8493, 329. 63 320,000, om( 1832,804,058.01
3,144,821,91 I} 3,144 821,01 I oiiiiiiiiiiiii e
2585, 520,53 {| 4, 585, 520.53 |.-
8,714,238.97 1 8 713,006.60 242,87
6,826, 964,43 || 6, 526, 253. 59 710, 84
) 806, 854 4 305, 515. 39 1,338, 85
5 188, 261,13 |{ 5, 166, 336. 22,024,
807211616 || 7,914, 13171 96, 449, 45
9,081, 540.18 || 9, 430, 573,98 518,102, 14
8,510,885, 24 || 7,755, 466,81 754, 400. 58
8 810, 876,86 {| 7, 028, 185.73 1,722 578, 27
8, 230, 885, 8, 135, 547,76 , 034,
8127, 546.68 || 5, 657, 408, 88 ) 454, 823,70
6,115, 808.91 || 8737, 910.55 2, 360, 113. 62
9,717,890.35 || 3, 400, 451. 2,749, 168. 47
14,177, 504,775 1| 3,268, 057,73 2,391,070. 74
) 518, 265,80 || 2, 648, 057, 74 2,340, 018.78
7,578,869, 57 || 2, 865, 386, 34 | 182, 233, 08
9,073,087.21 i| 2,552, 650,65 3, 459, 446, 00
5, 877, 084, 1,959, 496. 88 3, 802, 224.67
) 600, 030 2,644, 334, 88 4,911,882, 83

1 0f this tots!,$9,286,460.16 is reported as repayments on construction charges;
$6,462,557.23 s operation and maintenance charges; and $17,115,03L.62 as miscella-
neous collections, These items are not reported separately by years.

The same report gives the gross construction cost
as $126,140,986.18 and the operation and maintenance
cost as $18,588,049.85. The gross construction cost
reported here is slightly less than the capital invested
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as reported by the census.  The report states that this
difference is due “to a combination of iterns included
in disbursements but not in cost and items included
in cost but not in disbursements.” The reported
repayments on construction charges are 7.4 per cent
of the gross constraction cost. From this it appears
that the “revolving fund” feature of the reclamation
fund is as yet not realized.

Sinee the date of the census, and therefore not
affecting the reclamation fund s reported above, Con-
gress has provided that 52.5 per cent of the receipts
under the oil-leasing act and 50 per eent of the receipts
under the Federal power act shall be paid into the
reclamation fund.

For the purpose of permitting of more construction
of irrigation works than the reclamation fund pro-
vides for, muny bills have been introduced in Congress
providing that the Federal Government may accept
the bonds of irrigation districts in payment for con-
struction work, or in edvance of construction, and
issue its own bonds, to be repaid from the payments
on the district bonds, for the purpose of obtaining
funds for construction. (See page 29.) No such law
has been enacted, however,

As stated previously, the reclamation law originally
provided that the cost of comstruction should be
repaid in not more than 10 annual installments.
In 1914 Congress enscted the so-called ‘““extension
act,” which provided for extending payments over a
period of 20 years instead of 10. In both cases
the Secretary of the Interior was suthorized to
fix the time when the payments shall begin, and
in neither case is interest charged on deferred pay-
ments. The extension of the time during which
payments may be made and the fact that for several
projects the Secretary of the Interior has not yet
fixed the time when payments shall begin aceount
for the smallness of the amount received from the
repayments of construction eharges,

Projects for which the payments have not begun
are operated on temporary rental agreements. The
report referred to above gives (p. 52) the receipts
from water rentals to June 30, 1920, as $6,149,617.27.

The census schedules returned hy the Reclamation
Service show the total eapital invested to January 1,
1920, to be $129,509,819, which is 18.6 per cent of the
total capital invested in enterprises of all classes. On
the basis of the area capable of being irrigated in 1920,
this is un average investment per acre of $77.06. How-
ever, the Reclamation Service supplied stored water to
nearly 1,000,000 acres receiving their principal supply
of water from other sources. A part of its expendi-
tures should be charged to these lands, but the census
returns do not show how much. Including the total
area supplied with stored water in the area used in
computing the average investment per acre would
give an average of §48.31 per acre. The correct aver-
age lies between these two sums, above rather than

below the mean of the two. Probably $65 per acre
approximates the correct amount, The average for
all enterprises is $26.81, and the average for the
Reclamation Service is about two and one-half times
the general average. _ .

The average cost per acre of operation and main-
tenance for Reclamation Service enterprises was $2.20,
which is but 91 per cent of the average cost of all
enterprises.

With reference to the ultimate control of Recla-
mation Service enterprises the law contains the
following provision (sec. 6): ‘

Provided, That when the payments required by this act are made
for the major portion of the lands irrigated from the waters of any
of the works herein provided for, then the management and oper-
ation of such irrigation works shall pass to the owners of the lands
irrigated thereby, to be maintained at their expense under such
form of organization and under such rules and regulations as may
be acceptable to the Secretary of the Interior: Provided, That the
title to and the management and operation of the reservoirs and
the works necessary for their protection and operation shall remain
in the Government until otherwise provided by Congress.

In the earlier years of the operation of the Recla-
mation Act the Secretary of the Interior required the
organization of water-users’ associations with which
he dealt in matters relating to the various enter-
prises, but in more recent years he has preferred the
organization of irrigation districts. Some of the
enterprises are organized in one form and some in
the other, but none has yet reached the stage de-
geribed in the law. In either case the local organiza-
tions act ag collecting agents for the Reclamation
Service. As pointed out in the discussion of districts,
this form of organization has the advantage that the
deferred payments represented by district obligations
do not bar settlers from obtaining loans under the
Federal Farm Loan Act. .

While the United States Reclamation Act nominally
relates to public lands, it provides for the inclusion
of private lands in reclamation enterprises, and there-
fore is available for supplying water to lands of either
c¢lass,

The Reclamation Act originally provided in general
for expenditures in the various states in proportion
to the funds arising from the sales of public lands
within the states, This restriction was later removed,
leaving the allotment of funds to the discretion of
the Secretary of the Interior. The act extending
the period of repayment to 20 years provided that
after July 1, 1915, expenditures from the reclama-
tion fund should not be made except.out of appropri-
ations made annually by Congress, and since that
date_ Congress has made annually appropriations for
specific projects.

The percentage of the total of all irrigation works
that belongs to the Reclamation Service is shown in
Table 28,

For only one item does the number credited to the
Reclamation Service equal 1 per cent of the total, but
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in capacity its works rank much higher. This is par-
ticularly noticeable in the case of reservoirs, where the
number is less than 1 per cent of the.total, while
the capacity is only a little less than 50 per cent of
the total.

Tapre 28.—PERCENTAGE OF A1n IrrigarioNn Works Brronevg
70 UnreEp StatEs RECLAMATION ENTERPRISES,

. Per cent of
ITEM, ol

i
I
|

pe re oo wEo B sre rme |

Diverting ABIS. . i vimmnmeneeea et reieiea it eaenas number, .

Storage ABMS. .o ceete e eene e e e number. .

Maln ditches:
Number...
Length
Capacity...

B Y1)« W s miles, .
Reservolrs:
NUINDOL e eeretarenennmmnasensesesassnrsaneasensssnmannerseennns

s

CAPACIT Y esrcenransaneeac e i
Pipe liges, Jength.
Pumped wells:
FE Y 1) o
CRPRCILY <o emnsvmenaneem e gallons per minute. .

Engine eapacity....ooeeeiaiiniiiiii i, horsepower..

Pmﬁ&bm ......................................................

CAPACEY < e eeeneeeerii it gallons per minute. .

The activity of the Reclamation Service, measured
by the area irrigated in 1919 in enterprises begun at
various dates, is shown by Table 29.

. TABLE 29,—NUMBER OF UNITED STATES RECLAMATION SERVICE

ENTERPRISES, WITH AREA IRRIGATED IN 1919, CrAssiFiep BY
DaTE OF BRGINNING.

AREA IRRIGATED IN 1919,
Number
DATE OF BEGINNING. of l(?int;elw P ¢
ses., er cen

¢ Aores. | ‘oriotal.
Total 74 1,241,018 100.0
1900-1604 18 368, 946 20.7
1605-1909. .. 37 761, 361 6L.3
1010-1914. .. 10 102, 360 8.2
1015-1919 7,644 0.8
Not reported [ 705 0.1

The reclamation law was enacted in 1902, and more
than 90 per cent of the land irrigated in 1919 is in
enterprises begun between 1902 and 1910. For many
years it has been the policy of the service, as well as
of Congress, to complete existing projects rather than
begin new ones. Table 12 on page 21, shows that the
area included in these enterprises but not irrigated in
1919 exceeds the ares irrigated in 1919. In other

words, the area irrigated by Reclamation Service en-.

terprises can be doubled without the undertaking of
any new enterprises,

Carey Act enterprises.—Carey Act enterprises show
the smallest ares irrigated in 1919 of any of the types
of enterprise engaged primarily in supplying water for
Irrigation—only 2.7 per cent of the total; and they
show also only about 5 per cent of the total increase
In grea irrigated during the last decade. Here again,

77479°~-22—3
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the figures do not present the whole truth, since under
state laws, Carey Act enterprises pass to cooperative
enterprises as soon as they become well developed.

The area irrigated in 1919 was 65 per cent of the
area enterprises were capable of irrigating in 1920,
and 44 per cent of the area included in enterprises, as
compared with general averages of 74 per cent, and
53 per cent for enterprises of all types. The poor
showing of Carey Act enterprises as to utilization of
their full capacity, as compared with enterprises of
other classes, is due in part, at least, to the fact that
they, like commercial enterprises, represent only one
stage in the development of cooperative enterprises.
As soon as an enterprise is fairly well developed it is
reorganized into a cooperative enterprise and would
not be reported as a Carey Act enterprise.

Carey Act enterprises veport 4.7 per cent of the
total capital invested in irrigation enterprises, with an
average of $40.63 per acre, while the average per
acre for all enterprises is $26.81.

The Federal Carey Act is very general in its terms,
the plan of operation being left largely to the several
states. The states are authorized to make all con-
tracts necessary for the reclamation of the lands, but
are prohibited from leasing any land, from disposing
of it in any way except to secure its reclamation, cul-
tivation and settlement, and from disposing of more
than 160 acres to any one person. . .

The state laws governing operations under the Carey
Act differ much in detail but are alike in general plan.
All operations are placed under the supervision of
state boards. Any person or corporation desiring to
reclaim land under this law applies to the proper
board, specifying the lands which it is desired to have
segregated, and describing the proposed plan of recla-
mation. If the application is approved by the state
board, it is submitted to the General Land Office, and
if it is approved there the land is segregated and sct
aside to be disposed of in accordance with a contract
entered into by the state and the applicant. This
contract provides for the construction of works and
fixes the terms on which water rights may be sold to
settlers, one of the conditions being that the rights
sold shall carry an interest in the works, so that when
rights are paid for the works and rights become the
property of the purchasers of rights. . On its part the
state agrees to sell lands only to parties who have
entered into contract with the applicant for the pur-
chase of water rights. The plan adopted for passing
title from the applicant to the purchaser of water
rights and land is to issue with the rights stock in a
new company which becomes effective upon the com-
pletion of specified payments. The Federal Govern-
ment patents the land to the state, and the state
issues title to the purchaser, when his payments are
made.
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The Federal law authorizes the states to create liens
on the lands “for the actual cost and necessary ex-
pense of reclamation and reasonable interest thereon
from the date of reclamation until disposed of to actual
settlers,” and for this purpose the Government may
pass title to the states as soon a8 an adequate water
supply is made permanpently available. This, how-
ever, is not the usual plan, Water rights are sold on
deferved payments, and bonds are sold, secured by
the notes for these deferred payments and the settlers’
interest in the land. Settlers agree to give mortgages
on the land as seon as they get title, but until that time
the bonds are secured only by the settlers’ interest in
the land. The usual practice has been for the states
to apply for patent only when the settlers have ful-
filled the conditions entitling them to patent; conse-
quently, up to that time the title to the land is in the
Federal Government and it is not liable for the bonds,

Table 30, compiled from the annual reports of the
General Land Office, shows the areas applied for, segre-
gated and patented under the Carey Act from 1911 to
1920. As the amounts are cumulative, they show in
fact what has been done under this act from the date
of its passage in 1804,

Tasie B30.—AnEss APPLIED FOR, SROREGATED, AND DPATENTED
UNDER THE CAREY AcT {ACRES).

APPLIED FOR. BEGREGATED. PATENTED.

TEAR. B ing’ Diard lD §
; " ! wring uring
To dnte. year. To date. yoar. To date, year.
4 7,116,880 1 975,520 | 3§, 108,344 404 1 80, 540
4 7,300,087 1 184,607 1 3,991, 94] $7, 07 474,000 5, 506
4 s, 358,657 4| 3,085,002 | 200761 § 430,048 35,171
7,082,445 21,788 1| 3,602,230 6,238 1| 460,054 | 30,008
7,78L, 1301 98,085 4| 3,705445 | 13,15 )| 601,578 | 141,510
7,735,846 | 4,338 4 3,708307] 2,92 I 761455 | 159,962
7,741,963 61164 S AL6151 I wu7 [l 808,509 | 42,064
7,797,631 55,668 | 2,785,420 43,814 ) 815,163 | 11,844
T, 18,881 {eesunnn,.. 3,758, %5 3,538 ,204 1 68,108
#,373,973 ; 576,343 [ 4 7K1,849 X 888 798 | 5,527

Except for the application for something over
500,000 acres in 1920—the application coming from
Idaho-~there have been few applications and fewer
segregations since 1913. The issuing of patents rep-
resents progress on older enterprises, rather than the
undertaking of new ones.

The Carey Act applies only to public lands, and as
large bodies of public land susceptible of irrigation
become more searce there is less and less opportunity
for development under this act. It has been stated
that desert lands in jrrigation districts are not con-
sidered sufficient security for honds to cover the cost
of construction of irrigation works, where these bonds
are & tax lien on the lands, and Carey Act bonds have
even less security, since they do not beeome a lien on
the lands until the settlers on the landa secure title to
their holdings. Many Carey Act enterprises have

failed, and this has given Carey Act'bondsa poor
standing in the market. Because of this and the fact
that the areas of public land fitted to be reclaimed
under the Carey Act are diminishing, it appears that
the Carey Act will not be made use of to so large an
extent as it has in the past.

Table 31 shows what part of the irrigation works of
the country are controlled by Carey Act enterprises.
The table shows that Carey Act enterprises control an
insignificant part of the irrigation works.

TanLe 31,~PERCENTAGE oF ALt TRRIGATION WoRKS BELONGING
70 CAREY Acr ENTERPRISES,

Per cent

ITEM. of total,

Diverting dams.......ovviiiiiiiniiiieir e number. .

Capacity...,...
Pipe lines, length
Flowing wells:

bt U

Ca aait?v .....................................
Pumping plants:

B e S (O]
Engine capacity..o..ovivvrenveaen . .
Pumps—

0.2
BLOUBRO AAIMS. oo oivsrirevamnarserecenrenrmnrsssirnnanannns aumber. . 6.7
Main ditches:

I DBE . ¢ veenteiensnmanncarenasessanmaanasrsonnceneracanonennn 0.1
£ ¢ 1.4
Cawvit& aes . 3.0

Lateral ditches:
NUMDBOL. it eirareneaaaraesaonctaesresnaeraatncnaaonsonnn 1.0
Length. 4.5
Resarvoirs:
Number 0.4
4.2
0.7
0.2
0.6

e o
-

™

! Less than one-tenth of 1 per cent,
Table 32 shows the acreage irrigated by Carey Act
enterprises in 1919, distributed by date of beginning.

TasLe 32,—Nuuser or CAREY Acr ENTERPRISES, WITH AREA
InrigaTED 1N 1919, CrassiFIED BY DATE OF ﬁEGxNNING.

AREA IRRIGATED 1 1819,

Number

DATE OF BEGINNING. of l(_aintel'- P

prises. . er cent
Acres. of total,
Total 42 521, 820 100.0
1800-1899 7 50, 855 9,7
e I (I
1010-1914. . 7 2, 43
105199 2 Y IO

1 Leoss than one-tenth of 1 per cent.

This table shows, as did that compiled from the
reports of the General Land Office, that there has been
little activity under the Carey Act since 1910. -

Other types of enterprises.—The other types of enter-
prises included in the classification are not engaged
primarily in supplying water for irrigation.

The United States Indian Service supplies water to
land in Indian reservations, and the land to which. it
supplied water in 1919 was 1.5 per cent of the total.

State enterprises have some. significance because
they include a state land-settlement project in Cali-
fornia, the first of its kind in the United States. In
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this case the state has prepared so-called ‘“‘ready-
made farms,’”’ equipped with buildings,fences, and other
improvements, as well as irrigation and drainage
facilities. The lands are sold on long-time, amortized
payments, and there has been a high degree of state
supervision and leadership in the affairs of the colony.
A second colony has been established in California,
but was not sufficiently advanced to be reported in
the census. This plan of land settlement, backed by
both state and Federal governments is being urged,
but has not been adopted, except in California.

WATER RIGHTS.

In the arid sections of the United States the right
to use water is the most important factor entering
into the value of land. Yet the development of
the West was begun without an adequate apprecia-
tion of the value of titles to water rights, and
without adequate legislation for perfecting titles,
and according to the returns of the Fourteenth Census
only a little more than one-half of the land irrigated
is served by enterprises whose titles to water are
defined and recognized by any legally constituted
authority. Nearly $700,000,000 has been invested
in irrigation enterprises, and land values of many
times that amount are dependent on rights to water,
ouly about one-half of which are properly defined.
The laws of the several states relating to this subject
are summarized on pages 47 to 48, and are stated
more in detail .in the state reports at the end of this
report

There are in the Western states two general theones
as to water rights; one known as the doctrine of appro-
priation—that water may be taken from streams for
use on land without reference to its bordering on the
streams—and the other known as the riparian doc-
trine—that water from a stream may be used only
on land bordering that stream. The doctrine of
appropriation is recognized in all of the states where
irrigation is generally practised, while the riparian
doctrine is recognized to a limited extent in several
of the states. However, less than 2 per cent of the
land irrigated in 1919 is reported to be served by
riparian rights. Consequently, it may be stated that
practically all of the rights to water for irrigation rest
on the doctrine of appropriation.

The fundamental elements of the doctrine of appro-
priation are as follows:

1. Water may be taken from streams for beneficial
uses on lands not bordering the streams from which
it is taken.

2. The appropriation (the taklng of the water)
must be for some useful or beneficial purpose.

3. Among appropmators the first in time is the first
in right. That is, when there is not water enough for
all, the appropriators are to be supplied in the order
of the dates of their first use of water, up to the limit
of their rights.

4. When the use ceases the right ceases.

The states have assumed the right under their
police powers to control the acquirement and enforce-
ment of water rights, and the United States Supreme
Court has recognized this right on the part of the
states. (Kansas v. Colorado, 206 U. S., 46.)

- Notwithstanding that all Western states have pro-
vided for .some public control over the acquirement
of water rights, they have all recognized rights
acquired without conforming to the legal require-
ments or prior to the establishment of such require-
ments; that is, by ‘“appropriation and use.” The
reports show that 13.1 per cent of the land irrigated
in 1919 was served by rights of this class that have
not been defined or otherwise made of record.

The first step in public control was the enactment
of laws requiring the posting of notices at the points
of intended diversion stating what was claimed,
and the filing of copies of these notices in county
records. In several states the laws required also
the filing of claims for rights acquired prior to the
enactment of the laws, The dates of the enactment
of laws requiring posting and filing of notices or the
filing of claims are shown on page 47. Since ‘‘bene-
ficial use” is essential to the acquirement of a right
and to its maintenance, it is obvious that the filing of
a claim does not give title and the filing is merely evi-
dence of an intent to acquire & right and not evidence
of the right itself. Consequently, rights acquired in
this way are not defined as they are acquired. The
area irrigated in 1919 under rights initiated in this
way and not otherwise defined is 14.4 per cent of the
total area irrigated.

_All of the states covered by the census of irrigation,
except Arkansas, Colorado, Kansas, Louisiana, and
Montana, have provided for a more orderly and effi-
clent system of the acquirement of rights. The dates
of the enactment of their laws making this provision
are shown on page 48. These laws require a party
wishing to acquire a right to apply to some state board
or official for a permit to take a specified quantity of
water from some source, stating the nature and the
place of use. The approved application becomes a
permit. Proof of the completion of irrigation works
and of the use of water is to be submitted, and if the
work has been done in accordance with. the permit a
certificate or license is issued that states the nature
and extent of the rights acquired. The land irri-
gated in 1919 under rights of this character is 16.9 per
cent of the total area irrigated.

, Since so large a part of the rights have been acquired
in a manner in which they are not defined ss acquired,
the states have made provision for defining rights,
The nature of the procedure adopted and the date of
its adoption in the several states are shown on page 48.
In all of the states exccpt Nebraska and Wyoming,
rights are defined in the courts, and 37.3 per cent of
all the land irrigated in 1919 was supplied with water
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under rights that have been defined by courts. As |
shown on page 45, in Arkansas, Colorado, Idaho,
Kensas, Louisisna, Montana, and South Dakota,
rights are defined by the courts on the testimony of
interested parties without the aid of state officials or
boards; while Arizona, California, Nevada, New
Mexico, North Dakots, Oklahoma, Oregon, Texas,
Uteh, and Washington provide for the making of
surveys, the collection of information, and the formu-~
lation of decrees by state boards or officials, with pro-
vision for review and the issuing of decrees defining
rights by the courts. The returns do not show what
part of the righta that have heen defined by the courts
have been defined by each of these procedures.

Table 33, which follows, shows the percentages of
the aress irrigated in each of the states, in 1919, that
are served by rights of the various classes.

TapLe 88,—PERCENTAGE OF ACREAGE IRRIGATED IN 1919,
KpEvED BY WArER Rigmrs of Various (LABSES.

A8 | Koo | Ad: | pey. (Cerii- O ther,
DIO- | gog | judi. | 1o {osteort Rl |y, imized,
BTATE. m fried | osted | o [Heenselpanian|opouny and
and and | by m""“w from | rights " notre-
s, | cotirt. state. po
18,11 4.4 8.3 56| 10.7
%8| 18.2 8.9 8.6
........................... 100.0
IETR AN %] 20.5] 20.0
Sq4] 6.2l B2 0.4{ 2.8
31 0:61 4.4 { 8.9
RIEEX I Y 98.5f 5.7
........ ravneens] 100.0
78006 ALT L [ 1.8
51 871 %1 1y 47
70 B3] 287 0.2| &9
IR SRRt Al 9.7 17
8] 1080 e] 248 heiiadirnrecdecninens 3.8
1.2 7.9 WL 4,0 0.3
T 183 208 2.0{ 1. 03| .7
| ‘Le) e8! T.8! 17.4] B8] L 01] L4
8] 1%.9| @b 2| 20| 12 7.8] 886
1263 126wl 41] & a6l 12
wr1) se0) 8| .4( 33| az| 89| 23
2.1 Sa] 134! sae| MeLLLLg B 3.0

1 Legs than one-tenth of 1 per eant.
In Table 34, the percentages of the aress irrigated in
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1919 and 1909 that are served by rights that have

been defined or are being acquired under Pelfmitsf 80
that they will be defined as they are acquired, are

shown by states.

. PERCENTAGE OF ACREAGE IRRIGATED IN 1919 AND
Tapue 84, DrrFiNeED Rienrs,

1909, THAT 18 SUPPLIED BY WATER UNDER
STATE, 1919 1009

O FOUT RSP PEE VLR LR A 54.2 417
18.2 8.6
m:m... ........... 25.8 28.0
Colorado. 87.2 B4.4
Idaho...... 77.8 55.6

Kansad..... 0.8 O]
MODEANR .« nvaanass 41.7 38.0
Nebrasks....oocneess 21. 7 8L.1
NOVRAR e s v oemmeawamsvsmasnsnnmsnaassssnsanenmmessosess 8.9 1.6
NOW MEXI00, 00 veoenansemmnesonaannsosssansesarnsmsenenees 40.0 13.7
North Dakots. 24,3 4.3
Oklshoma,.. .. 845 17.1
OTOROIL. . pescvanemnmrsnrssnnsossnanncs 85.1 9.2
Bouth Dakota....oeveueeaemnsanssnerss ggg ® 39.7
A il Ou
‘Washington s 90: s

1 Tess than onc-tenth of 1 per cent.

The degree to which rights have been defined in the
several states seems to depend more largely upon the
time when they adopted plans for defining rights
than upon the character of the system adopted.
Colorado was the first state to adopt a special pro-
cedure in the courts for this purpose and reports that
more than 87 per cent of the land irrigated in the
state is served by defined rights. Wyoming was
the first state to provide for the defining of rights
by an administrative board and shows about 90 per
cent of the land served by defined rights—the highest
percentage shown by any state, while Nebraska,
the only other state having this system, ranks high.

The table shows a slight advance in the area served
by defined rights ,in the states taken as a whole,
with very marked increases in Nevada, New Mexico,
Oklahoma, Oregon, and Texas, and slight decreases
in several of the states. In most cases the decreases
are due to the new enterprises, the rights for which
have not been defined. '

PUMPING FOR IRRIGATION.

The summary for the United States and the reports
for the several states contain data on the areas irri-
gated with pumped water and on pumping equipment.
This chapter contains additional information regarding
pumping equipment, and brings together that found
in the other reports, in order to make a complete
presentation of the data relating to pumping for irri-
gation collected in the Fourteenth Census, with such
comparisons with the results of the Thirteenth Census
as can be made. :

Table 35 shows the areas receiving either a total or
4 partial water supply from pumps in 1919, by states.
In classifying the arees irrigated in 1009 by the source

of supply all areas were credited to what seemed to

be the principal source of supply, so that comparisons
of the areas receiving pumped water in 1919 and in
1909 are not justified.

Other tables follow, without discussion. The accu-
racy of the data is discussed on pages 9 to 11.
' The average investment per acre in 1910 for pump-
ing enterprises furnishing the entire water supply to
the land irrigated was $21.96 per acre, while that
reported for 1920 was $35.92, an increase of 63.6 per
cent. T%le per cent of increase from 1910 to 1920 in
average investment per acre for all classes of enter-
prises was 69.1 per cent, showing that the pumping

enterprises increased in about the same proportion
as did all others. ‘
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Tapis 85.—DISTRIBUTION OF AREA IRRIGATED WITH PUMPED WATER IN 1919, BY STATES,
TOTAL SUPPLY PUMPED, PARTIAL SUFPLY FPUMPED.
Streams Streams,
Total. Stresms, Wells. Lakes. Total, gravity,and | gravity, and W%]s,ﬂowir&g
BTATE. pumped. pumped wells, and pumped,
) Per Per Per Per Per Per Per Per
Acres. [centof| Acres. lcentof| Acres. {centol] Acres, |centof| Acres, {centof|| Acres. |centof] Acres. |[centof| Acres. ce?t
total. " | total, total. total. total total. total, 1otal
Potal.evecerconunssness 2,525,838 | 100.0 |11,226,510 | 100.0 |1,263,098 | 100.0 | 35,730 | 100.0 || 579,803 | 100.0 || 169,505 | 100.0 | 344,713 | 100.0 35,685 | 100.0
1.8 6,671 0.6 30, 694 3.1 5 1 217,799
5.8 6,000 | 0.5| 136,260 10.7| 450 (1.)3 1 X ' 950
44,6 205,673 | 24.1| 826,846 | 65.5| 4,168 11.7 . .2 87,807
0.9 ‘12747 “no| w,14| o0.8| '8T1| %4 44 7| - 18)258
4,5 {1 107,181 8.7 4141 (1) 4,012 | 13,7 0.4 g 357
0.6 0.1 1N PO ISR , 3
16.2 [} 248,306 | 20.2 2% .3
0.6 15,743 1.3 3.5 .0
0.1 1115 0.1 0.2 4
0.1 2,647 0.2 1.0 4
New Méxieo 17,5000 0.7 1,80 { 0.2 1.4
North Dakota. 2460 | 0,1 2,488 0.2
Oklahoms..... 2061 (Y 88 )
Oregon . ..-ee-e 68,180 2.7 64,576 5.3
Suu%h Dakota... 889 | (M 869 0.1
TeXa8.onan 461,618 | 18,3 || 421,538 | 84.4
Utah..... 29,007 | 1.2 10,38 | 0.8
Washingto 48,410 | 1.9 26,244 | 2.1
Wyoming. ... 1,672 | 0.1 1,525 | 0.1

1 Less than one-tenth of 1 per cent.

TapLe 86.—DISTRIBUTION OF PUMPING EQUIPMENT, 1920 AND 1010, BY STATES.

)
PUMPING PLANTS, PUMPS,
Aver-
Number. Engine capacity (horsepower). Capavity (gallons per minute). age
BTATE, Num. %gt
Per cent Per cent 12%', Per cent|| (foet).2
1020 1910 ofin- 1920 1910 ofin- ¢ 1920 1910 ofin-
orease.! . crease.l crease,! |
1
15,808 | 86.4| 748,971 301,480 | - 107.2( 83,804 | 30,275,005 ; 18,355,884 | 7.4 41
429 73.4| 22,014 37,258 | —40.9 1,001 | 1,048,080 851,873 23.0 [\ 44
315 { 230.5 58, 332 12,440 | 368.9 1,121 | 1,654,007 436,402 | 279.0 50
9,297 | 13L9| ass, 125148 | 2014 24,134 ] 16,773,602 | 5,278,208} 27,9 i -~ 41
208 | ‘e71 8, 635 7,960 8.4 435 209,728 298, 937 0.9 2
58| 146,8| 28,364 7,065 | 3015 22| 1,307,681 278,560 | 40L7 2
698 | —71.6 6,046 1,617 | 357.9 288 207,875 128,276 | 132.3 30
1,007 | 241 85,628 | ' b7,426| 49.1 1,841 | 4,968,086 | 5,004,173 | —1.¢ 32
125 102. 4 16,841 3,611 194.5 209 453, 231 281,199 61.2 20
751 —32. 959 140 585.0 54 3, 686 5,360 }......... 24
18 255.6 409 693 | —41.0 72 35, 266 24,205 45.2 22
413 4.3 8,488 | 1+ 14,226 | —40.3 491 304,789 216,355 |  40.9 0
......... 2,008 2,038 1.5 10 51,250 182,115 | —7L.9 38
B 68§ —67.6 184 107 72.0 26 7,008 4,541 68.9 o9
Oregon. .. ........ . 229 | 160.2 13,769 3,005 | 3449 814 3 118,514 | 406, 3 28
BoUth DaKOR . «v.imeere et ceeeeieieenaneranesns 25 "8 212.5 49! 63 890.5 25 23,320 5,289 340.9 21
1,369 2,359 | —42.0 80,511 89,004 16.5 1,641 6,825,998 5,362, 665 27.3 45
" 250 60| o262.3| - 11,302 2143 | 4318 ‘s01| ‘783,688 | 'BiB,057 | 148.7 25
975 301 ] 140.4 9 13,847 |  85.6 1,059 636,552 305,411 | 742 60
57 34 67.8 1,304 705 85,0 39,725 142,520 | —72.1 31
1 A minus sign (—) denotes deoreass. Per cent not shown when more than 1,000. 2 Not reported in 1910,

Tanie 87.~DISTRIBUTION OF CAPITAL INVESTED, 1920, AND COST OF OPERATION AND MAINTENANCE, 1919, FOR

ENTERPRISES USING PUMPED WATER, BY SOURCE OF WATER SUPFLY.

. CAPITAL INVESTED , 1020 cosp fg«f;ﬁfx?gé?’fgﬁ"
SOURCE, Per Average per acre. ‘Ama for Average per acre.
‘ which oost ’ :
Amt‘)unt. :4?1):?;. Amount. oa]f):g:{é:;ig.l is(r:m?d Amount. c?j;:g%%r':;l
TOLBL SUPPIY PUIDEA - - e oo e ceeoeoeaessensnansesmasremsnreniinmnniamnsnes .| s138,405,150 | 100.01 $35.82| 1340 2,261,209 $8.15 335.4
TR
2,274,601 | L6 38.00 142.0 45,558 5.20 214.0
40,359, 414 100.0 80. 21> 223.8 543,808 | - 4,75 196.5
R e ———————— AR T
treams, gravity, and pumped weils 98,347,835 70.2 72.69 2711 315,640 597 245.7
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Tasrs 38,—Dmermavrion or Puwesp Waras, sy Dare or

TapLs 41,—DmremsurioN or Puurine EQuipMENT, BY TYer op

}

ENTERPRISE.
Beapiww.
PUMPS,
CAPACITY (GA;I;QNS . cﬁ;{ig‘g
PER MINUCIE). PUMPIN' X Cnpacit
| P FLANTS. éggv%. Number (gallons %r
DATE OF RESIIEING, Nugaber. rr{z;xt: lff! Parﬂ( cuass ~ minutg),
Amoumt. | eent = ——
total, Per Per Per Por
Num-| cent Ig)um— c%'tlt % cg);.t Amount, chfu
Y i or.,
“Fotal 82,004 ] 100.0 || 16,896,540 1 100.0 ber ito(t);ul. total. 5 total. total.
. , o
L4 04 ﬁi%g 03 Total..\cereees 29,458 (100.0 748,971 [100,0 133, 804 [100.0 |36,275,005 | 100.0
&2 0.3 45,174 0.3 —_—
AR TR (I vt WY O Y MUY O S
) , e 8330 00.2 587 X . ; .
Tii | wmel sl 48 1o 431'324 58 ’3& 0o 1837284 | 1
) W 1 I3 8 . O R ST o PO
wen| 2Sh e m2 165 | 08 (o000 | 8.0 408 L4 |6EEE| i
40| Wry ree 12.0 14,4231 Lol 8] 02| om17m]. 27
HE R M B R o
I 1 ) .
Tawin 89, —Insrmporion or Pumeiag Equipsest, By Dark or B 01l 28| 03] o] o1 anme| 13
Bramweg. 15 ool 2811 () 17| 01l 1,185 gy
v !
ERGINE 1 Loes than one-tenth of I per cent.
PUMPING ! PUMPH, )
PLANTE. (mmmw Tasre 42,—DisrrisurioN oF Pumrine Bquremznt, BY Kinp op
Pume. .
| Caparity =
B
2 M, PACITY OF CAPACITY OF
DATE OF Number. ¢ mﬁﬁfw C%Ngms NUMBER OF PUMPS
FROWINING. Peor Por (RORSE~ PUMPS, (GALLONS PER Av
Num~ | eent || Num- | cent POWER). MINUTE). ag:t-
bar. m‘t’[u ’ trﬁzl. Per Fer KIND OF PUMP. - age
" ) A | "ﬁ‘}’“ Amount °g?t Per | F | Per c’.E-‘ert (feet),
| total fotal Amount,| ¢3¢ E e8! Amount, o
S | total total. total.
et 01 748,970 | 100,01 33,804 | t00.0 ss,m,(mjxm.n
Total... .| 24,458 | 100,0 | 7 Potal 748,971 {100.0 || 33,804 [100.0 || 86,275,005 [100.0 41
dpraliss..! 48| 03%  emt| 01 oM B ot 214 | 77,6 || 26,010 | 77.0 || 20,250,082 | 80.6 || 33
Y : TS fugal. ... .| 581,274 | 77, . 2 | 80,
I e e
A0 LOJ 14088| 2.0 ; 211,478, .1 | Reciprocatin 32,344 | 4 3 .
Bao B DR N8 HES 4 B gl 1) Re B
worimg | Sie| eal awosl g g | 103) Lm0 | 11 | QRN 10, ' ' ‘
-1 Y G ded | 31 %g%m Mo 10,8671 21| 83167401 1P reported....vuveecnnl| 84,376 | 8.6 2,75 8.1 8,370,587 | 0.3 57
e ) e ) YR e B
Nk e 4 it . v Ly
: i TapLe 48,—DistrRisuTioN oF Pumemng EquirmenT, 3y KIND OF
Tasg 40.~Dsrusoron ov Pomrsn WewLs, sy Tyes or FPower.
NTERFRIBE,
CAPACITY OF CAPACITY OF
ENGINES OrmaER || PuMPs (BALLONS
NUMBER, ¢ amd% (HORSEFOWER), g PER MINUTE). || 4 ver
MINUTE), KIND OF POWER. - i
b e Per g Per Per (feet).
i ! Per Par Amount, chfat H O%’f“‘ Amount, c%nt .
; A centof i A it | oent of total. {f < | total total,
| total. totad
] : 748,971 | 100.0 ) 33,804 | 100.0 || 36,275,005 | 100.0 || . 41
ko TN [ a,094| 100.0] 18,206,540 | 100.0 Li| er| ol 2mim| ol
. . : .
Individnol snd partsrakip 30,415 | 848 14,0828 | 913 wall b 25 ,,g%‘g:ﬁgg 280 %
Ber o« wionbbin mitbn o » 1,082 | 3.4 1,014,138 6.2 o ) . 1940, d
distriet X 180 | 0.3 9. 770 0 38.6 11 12,743 [ 87.7 13,311,435 | 38.7
Irrigation Bhosiais puien W8 06 o35 299 1'2 gﬁ... ied 34,715,691 ] 48.4 || 10,461,857 | 28.8 35
............... Lo 3 . her. Tix ,
# 92 4}}:% (,‘)’«3 nat feported.. ..., 0.0 3,085 9.0l 4515487] 124]
U0l 9,69 1 0.1
{ P Y 4 ! o B
wa ﬁg &t 23;&%8‘ 03 | Tams 44.—Coupanmson o Caracrty or Examms anD CAPACITY
! ‘ oF Puaes, 1920 anp 1910, 5y Kinp or Powgr.

! Low than one-temth of | Dot comit,

Eficiency of pumping plants,—The census returns on
pumping are not sufficiently sccurate to justify the
computation of the efficiency of pumping plants. In
many instances the schedules contained only a part of
the information required, and it was not possible to
supply what was lacking, However, a special tabu-
lation was made from the schedules that contained
engine capscity, pump capacity and average lift, and
the results are given in Tables 45 and 46 , With the ratio
between engine capacity and the work done, computed
on the pump capacity and the average lift.

CAPACITY OF ENGINES CAFPACITY OF PUMPS
(HORSEPOWER). (GALLONS PER MINUTE).

KIND OF POWLR, Per Per
cent cent

1920 1910 of 1920 1910 of

in- in-
crease.l creags,!

B

Total............ O7L,694 | 361,480 | 85.5 || 33, 338,007 | 19,355,864 | 67.0
10,683 1,525 | 606, 5 226, 029 71,403 | 218,8
4990 | 17623 |15 154,483 | 603,608 | —74.4
9L 124 | 140,177 |~35. 0 6,387,040 | 11,068, 597 [ —42:3
257,208 | 51,559 | 300, 0 11,803,079 | 1,808,372 | 51L2
237,316 2200 | 02.6 || 9,632,395 | 4, 762,890 | 102.2
0,318 | 27,387 | 158.7 4,380,122 950,996 | 3653

! A minus sign (—) denotes decreage.
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TABLE 45.—Rario oF ExaiNe Caracrry o Work Done, By
Kivp or Pune,

[Work dons computed on pump eapacity and average lift.]

Ra}io
Capacity | Capacity of | Aver-|_°

of engines umps age |cugine

KIND OF PUMP. (ho%e- (g;.’llongJ er ligft f?pﬂt"'

power). | ‘minute). |(feet). | "o 50

| done
TQHBL e e eeenemeeeeeeeemeeeanannnn 071,604 | 32,233,007 | 40| 486
et 111:1:] DURRRPP Y 519,535 206,257,469 33 42.1
Ceo%&ryf ....... 31,869 | 1, 528 3| 48] 545
Reciprocating 29,746 99 7 511
e 22,756 GE o | &| w0
Air lift. . 9,736 207,708 60 46.4
Other, m.\xed, and not reported.......... 58,301 3, 150 064 49 6.7

TABLE 46.—~RAT10 orF Engine Caracrry 10 Work Doxe BY
Kinp or Power.

[Work done computed on pump capacity and average 1ift,]

Ralf:io
Capacity Capacity of | Aver-| _°

KIND OF POWER of engines s age gx;gh::

. (horse- (gallons or | lifs itgat v

power), minute). |(feet). work

done
B 7 671,004 32,388,007 40 48,6
10,683 226,020 40 21.4
4,990 i 422 | 43| 238
9L,124 1 6,387,0401 38| e7.2
257,268 | 11,603,079 401 558
. 237,318 9,632,305 34 34.8
Other, mixed, and not repor 70,813 4,330,122 40 .5

LAND IN IRRIGATION ENTERPRISES REPORTED
AS AVAILABLE FOR SETTLEMENT.

An important factor in determining the need for
the construction of additional irrigation works is the
area of land available for settlement under ex1stmg
enterprises. The reports of areas irrigated in 1919
and areas enterprises were capable of irrigating in
1920 indicate a very large area already supplied with
water that is not in use (see p. 19). While this land
is not in use and is available for expansion of the irri-
gated area, it is not, necessarily, available for settle-
ment. As a check on these figures, and for the purpose
of determining how much land in existing irrigation
enterprises was actually available for settlement, its
location, and the terms on which it can be obtained,
inquiries covering these points were placed on the
irrigation schedules.

The instruetions to enumerators showing what should
be reported under these inquiries were as follows:

Land available for seitlement covered by this enterprise.—This item
ghould be limited to land for which water is available or is to be
made available, and which is not yet settled. Land already settled
should not be included even if it is for sale, unless the holdings are
to be subdivided, when only the parts of such holdings that are to
be gold for new farms should be reported as available for settlement.
1t the management of an enterprise is itself farming land pend-

ing ita settlement, the land should be reported as available for
settlement, )

Price of unimproved lands suitable for agriculture covered by this
enterprise.—This item relates strictly to land covered by the
enterprise reported, and not to other land in the vicinity. If no
unimproved land is included in the enterprise this inquiry should

not be answered. If land and water rights are sold together for a
specified price and it is not possible to segregate the part represent-
ing Iand from that representing water rights, this fact should be
stated and the part representing land should be estimated. If land
is not for sale at a uniform price, the average price prevailing at the
time of the canvass should be given,

Average cost of preparing land for irrigation.—Under this heading
should be given the best estimate obtainable from the officials
of the enterprise reported or from farmers operating under the
enterprise. Frequently this amount will vary so much from farm
to farm that a strictly accurate reply to this inquiry can not be
obtained; yet for any enterprise it should be possible to make a
fairly representative estimate.

In State Table II, on page 94, the land reported
as available for settlement is given by counties, with
such information as the schedules contained, as to the
types of enterprises supplying water, sources of water
supply, prices of land and water rights, terms on which
land and water rights are sold, and the cost of prepar-
ing land for irrigation. Prices and cost vary so much
that no attempt has been made to average them.

IRRIGATED CROPS.

‘The areas, production, and values of the principal
crops grown on irrigated land are given in the State
Reports and in the United States Summary, which
are contained in this volume. In none of these re-
ports however, is shown the distribution of the crops
by counties. There has been considerable call for
this information, and it is presented in State Table I,
beginning on page 71.

As stated in the discussion of the accuracy of the
results of the census of irrigation, the returns for
crops grown under irrigation are not considered com-
plete. IEnumerators were instructed to mark on the
farm schedules the crops that were irrigated, and in
many instances it was evident that this instruction
was not followed. Where this was the case, the
crops were marked as irrigated, but there were many
cases where there was doubt as to whether crops were
irrigated, and in such cases they were not marked.
Consequently, the figures given should be considered
as below the correct figures. For a few counties, how-
ever, the total area of crops reported as irrigated ex-
ceeds the total ares of land reported as irrigated.
The two items are taken from different schedules and
each has been tabulated as reported. This course
seemed better than to adjust the figures arbitrarily.

Owing to the fact that the reports of the census of
agriculture give complete crop returns by counties,
only the areas harvested are reported here.

The totals for the areas harvested, production, and
value for each crop, by states, are included in the
table. Average yields per acre are given in the state

- reports and can be computed from the figures reported

here.

The values are computed in the manner stated on
page 14. Averages per acre can be computed from
the figures given here.




SUMMARY FOR

THE UNITED STATES.

INTRODUCTION.

This summary presents the statistics of irrigation
collected at the census of 1920 for the 17 arid and
semiarid states of the United States, comprising the
states of Arizona, California, Colorado, Idaho, Kansas,
Montana, Nebraska, Nevada, New Mexico, North
Dakota, Oklahoma, Oregon, South Dakota, Texas,
Utah, Washington, and Wyoming and for the states
of Arkansas and Louisiana, in which, together with
the eastern part of Texas, irrigation is confined largely
to rice growing. In the eastern states there are small
areas irrigated for the growing of fruit and truck crops,
but statistics for these states are not included in the
general tables presented. Statistics of acreage irri-

gated, of acreage, yield, and value of crops grown on
irrigated land, and of cost of operation and mainte-
nance relate to the year 1919; other items relate to the
year 1920. Throughout this summary figures for the
census of 1910 are given for purposes of compari-
son; and, for the purpose of showing the historical
development of irrigation, items which have been
reported in censuses previous to 1910 are presented.

Statistics of number of farms irrigated and of acre-
age, yield, and value of erops grown on irrigated land
were collected in the genersl census of agriculture.
All other statistics were obtained in a special canvass
of irrigation enterprises.

Tasre 1.—SUMMARY: 1920 AND 1910.

CENSUS OF— INCREASE,!
ITEM,
1920 1010 Amount. Per cent.

Number of all farme. . conieee it iat e e ee e et e 1, 916, 391 1,776, 046 140, 345 7.9
AFproximate land area of statesincluded. .................. acres. .| 1,223, 989, 120 | 1, 224, 063, 360 274, 240 )
All'land in farms in states included................oooooiiL. acres..| 508, 440, 954 416, 462, 547 88, 978, 407 21. 4
Improved land in farms in states included................... acres 214, 689, 819 1886, 786, 227 27,908, 592 14.9
Number of farms irrigated..eeer e oot ii i e . 281, 541 162,723 88, 818 42,3
ATEB ATTEATOA e ee v en e Zemenanansonsnoneemnneenennane s acres..| 19,191,716 | 14,433,285 4,758,431 |  33.0
Area enterprises were capable of irrigating.....oveeeeei ool acres. . 26, 020, 477 20, 285, 403 5,735,074 28.3
Area included in enterprises.........oooiveieinnri i acres. . 35, 890, 821 82, 245, 464 3, 646, 357 1.3
Per cent irrigated:

Number of all farms............ - . 2.1 9.2 2.9 leeeeneaos

Approximate land area.... . .- 16 L2 0.4 eceunen.n

Land in farms. ... ool i e e e e 3.8 3.5 0.8 Jeeenenains

Improved land in farms.. .. o.oeoioienne e 89 .7 L2 feenann..s
Excess of area enterprises were capable of irrigating over ares irri-

B O S S acres..| 6,828,761 5,852, 118 976,643 |  16.7
Excess of area included in enterpriges over area irrigated....... acres. . 16, 699, 105 17,812,179 || ~1,118,074 —8.2
Area, of irrigated land reported as available for settlement. . . ..acrea. . 2, 257, 981 * 2,257,981 |..... crees

CapItal IMVOBtOA- oo o on e o ee et e e SO $697, 657,328 | $321, 454,008 || $376,203,320 | 117.0
verage per acre enterprises were capable of irrigating............ i $26..81 $15. 85 $10. 96 69.1
Estimated final cost of em’stinf enterprises.. ... i eeeneeanegneiaas $819, 778,005 | $437,948,825 || $381, 829, 180 87,2
Average per acre included in enterprises..........oceiiiiian, $22. 84 $13. 68 $9. 26 68. 2
Average cost of operation and mgintenance per acre. ... .......c.. ... $2. 43 5§l 07 $1.36; 127.1
' IRRIGATION WORKS,
NUIDOX Of AIEEIPIIEEE. ;- & +vnve e e eeeeermaemsneeaanmeseees . 63, 208 56, 858 6, 440 11.3
Nunber of main ditches. . . o cooneeeoeiiar e e eaereenaeaaanns PR 51, 621 46, 877 4, 944 10. 6
Length of main ditches. ... ... ooiiuiioiti it miles. . 103, 177 88, 927 14, 250 18.0
Capacity of main ditches.........i...... et second-feet. .| - 631,079 - 818, 097 12, 982 2.1
Number of lateral ditches. . . ........... .. e e 57, 553 36, 513 21, 040 57.6
Length of lateral ditches. .. ....comvmucinenoeoiiaiiinans miles. . 56, 687 30, 003 26, 684 83.9
NUMDBEE OF TEBEIVOIIB. - voe e eeeem e e e et ae e 7,588 6, 958 582 8.4
Capacity of reservoirs......... D . acre-feet. 21, 246, 436 12, 602, 924 8, 643, 512 68. 6
Number of lowing wells. . . . -.oorivuemiiei i 4, 806 5,071 ~—465 —9.2
- Capacity of flowing wells...............-.......gallons per minute.. 935, 057 1, 345, 676 —~410, 618 | —380.5
Number of pumped wells. . .+ veeenenmnairenrc it iaieiaaracnannns 32, 094 15,971 16,123 101.0
Capacity of pumped wells...................... gallons per minute.. 16, 396, 549 7, 248, 699 9, 147, 850 126.2
Number of pumping Plants. ««c oo eeennmeemnamieaataeceeariaaenaen. 29, 468 15, 803 13, 655 86. 4
Engine capgcitylf . gp ................................ horsépower. . 748: 971 3611 480 387: 491 107, 2

UMP CAPACIEY ¢ v v ven e e cianaccaaioarannnas gallons per minute. . 36, 275, 005 19, 355, 864 16,919, 141 87.4

Average Tift, .. ... . i ieieieieaaaeean feet. . Py O SO A A A

T A minus sign (—) denotes decrease,

Decrease due to the building of several reservoirs in connection with irrigation projects.

® Less than one-tenth of 1 per cent decrease.
4 Not reported in 1910,

§ Does not include cost of operation and maintenance for rics growing districts in Gulf states; consequently figures for 1018 and 1908 are not comparable,

(41)
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CLIMATIC CONDITIONS,

The climatic conditions having the largest influence
in determining the mecessity for irrigation are the
amount and seasonable distribution of precipitation,
particularly rainfall, while wind movement snd rela~
tive humidity also have ap influence.

In that part of the United States lying east of the
arid and semiarid states named in the introduction to
this summary the normal annual precipitation exceeds
25 inches and is so distributed throughout the year a8
to provide sufficient moisture for the growing of general
farm ecrops. In this section short periods of drought
oceur sufficiently often to make irrigation desirable for
such erops as truck and small fruits, which may be
damaged to u large extent by lack of moisture for even
short periods, although the irrigation of these crops is
not general. Seasons with too little rainfall for the
proper growth of general erops occur, but not suffi-
ciently often to justify making provision for irrigation.

Arkansas, Lomisiana, and eastern Texas have a nor-
mal annual precipitation of from 40 to 50 inches, which
is ample for all crops except rice. It is necessary to
keep water standing on rice fields during most of the
growing period of this erop, and for this the rainfall
is not sufficient. Irrigation in this section is prac-
ticadly confined to the riee fields.

The states of North and South Dakots, Nebraska,
Kansas, Oklahoma, and western Texas lie in the so-
called semiarid region, and have a normal annual pre-
cipitation varying from sbout 15 inches at their west-
ern boundaries to sbout 25 or mare inches at their east-
ern boundaries. In this section success in growing
crops without irrigation varies from year to year
according to the amount and distribution of the rain-
fall, and the practice of irrigation advances eastward
and recedes to the west with periods of deficient or
excessive rainfall,

The same condition exists on the plainsin the eastern
parts of Montens, Wyoming, Colorado, and New Mex-
ivo. Here crops are grown on the high plains without
irrigation, with varying success, while irrigation is gen-
erally practiced in the stream valleys.

The main ranges of the Rocky Mountains extend
through Montana, Wyoming, Colorado, and New Mex-
ico. On the high mountains the precipitation, par-
ticularly snowfall, is heavy, while in the valleys be-
tween the ranges the precipitation is light and irriga-
tion is necessary for the growing of most crops.

West of the Rocky Mountains and between them
and the Sierra Nevada and Cascade Mountains and
extending from the Mexican boundary to central Idaho
is the real arid region of the United States. Here the
normal annusl precipitation varies from abont 2 inches
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in southwestern Arizons and southeastern Califm"nia
to about 8 inches in southern Ida]:}o. In this section,
comprising the larger parts of Anzon;», vaada, and
Utah, and considerable parts of California, Oregon,
Washington and Idsho, almost no crops can be grown
in the valleys without irrigation. On the higher lands
in Arizona, Utah, Idaho, Oregon, and Washington the
precipitation is greater and grain and forage crops are
grown without irrigation. Northern Idal}o, north-
western Montana, and northeastern Washington re-
ceive sufficient precipitation for growing crops without
irrigation.

West of the Sierra Nevada and Cascade Mountains
there is s great variation in rainfall. The western
coast of Washington and Oregon receives the heaviest
precipitation of any part of the United States, but
there is a dry period in thé late summer, during which
irrigation is desirable for crops which make their
growth during this period. Irrigation is practiced to
a limited extent for pastures, vegetables, and fruits.

Throughout California there is a well-defined wet
season in the winter months, and an equally well-
defined dry season in summer. Most of the northern
part of the state receives sufficient rainfall to mature
crops if it were distributed throughout the year, but
the growing of crops in late summer requires irriga-
tion. On the other hand, most of the southern part
of the state receives less moisture than is usually con-
sidered necessary for crop growing, but the concen-
tration of the year's precipitation in the winter and
spring makes it possible to mature crops where it
would not be possible were the rainfall more widely
distributed throughout the year.

Climatic conditions during the year 1919 were ab-
normal in many places. In eastern Montana and
Wyoming and western North Dakota and South
Dakota, 1919 was the third year in succession in which
the precipitation was below normal. The condition
not only damaged crops grown witheut irrigation but
greatly decreased -the supply of water available for
irrigation, and much land was not irrigated in 1919
that would have been if water had been available.
On the other hand, at the southern end of the semi-
arid region, in Oklahoma, Texas, and New Mexico,
the precipitation in 1919 was far above normal and
much land that is jrrigated ordinarily was not watered
in 1919 because of the heavy rainfall, ,

In the inter-mountain region, in Arizona, Nevada,
Uta,h', Idaho, Oregon, and Washington, the precipita-
tion In 1919 was far below normal, and the same con-
dition existed in the central valleys of California. It
is probable that in all of the states named in this para-
graph the acreage irrigated in 1919 was smaller than
it would have been had water been more plentiful.
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WATER SUPPLY FOR IRRIGATION,

Streams supply the water used on by far the greater
part of the land irrigated in the United States, 83 per
cent of the acreage receiving its entire supply from this
source in 1919, and 2 per cent additional receiving part
of its supply from streams. The streams in the west-
ern -states have one common 'oharacteristic—they are
subject to heavy floods in the spring and early sum-
mer and become very low in late summer. This con-
dition makes it necessary to store a part of the flood
flow for use in the late summer if the largest use of
the water supply is to be made.

Both flowing and pumped wells supply water to
considerable areas. The use of water from these
gources in most sections comes only after -the supply
from streams is exhausted, or nearly so, and repre-
gents a later and usually more expensive stage of
development than the use of stream water. Woells
furnished the entire water supply for 7 per cent of
the acreage irrigated in 1919, and a part of the supply
to 2 per cent of this acreage. Streams and wells
combined supplied 92 per cent of the total acreage
irrigated in 1919. The other sources are, therefore,
almost negligible. ' :

The water supply in the several states is discussed
in detail in the state bulletins,

The northern half of the Great Plains, extending

from the Rocky Mountains toward Mississippi River,
is drained by Missouri River and its tributaries. " In
most of this area some crops can be grown without
irrigation, and the irrigated land is confined almost
exclusively to the stream valleys. The Missouri itself
is not very largely utilized, and many of its tributaries
are in the same condition. Storage has been pro-
vided for only a small part of the flood flow of the
main stream and its tributaries north of the Platte,
and there is in these streams a 1&rge supply of water
available for future development in Wyommg, Mon-
tana, and the Dakotas.
. The North Platte supplies large areas in Colorado
Wyoming, and Nebraska. Its low-water flow is
largely utilized and storage has been provided in the
Pathfinder Reservoir in central Wyoming for a 1&1ge
part of the flood water of this stream, but there is'a
considerable supply for additional storage, which
would make it possible to extend the ares irrigated
congiderably.

The South Platte waters a large area of land in
Colorado and a small area in Nebraska. Its low-
water flow is fully utilized. On this stream the flood
water and winter flow is stored in many small reser-
voirs rather than in one large reservoir. While most
of the flood water is stored there is some water avail-
able for further development of the same kind on the
lower part of the stream.

Water stored on the North Platte can be used on
the main Platte in Nebraska and there is water from
floods, winter flow, and return seepage that could be
stored on the main stream if the demand for water
justified the expense. Uncertainty as to the need
for irrigation and as to the water supply have retarded
development in this section.

The central part of the Great Plains is drained by
Arkansas River and its tributaries. The Arkansas
waters a large ares in Colorado and a small ares in
Kansas. The low-water flow of the Arkansas is all
used, and a large part of the flood water is stored in
small reservoirs, but there is still some water avail-
able for storage on the main stream and its tributaries.

Practically all of the land used for rice-growing in
Arkansas and a considerable part of that in Louisiana
and Texas is watered from wells. There is nothing to
indicate that the water supply is not sufficient for
a large expansion of the rice-growing area, ¥ other
conditions justify it.

The rice grown along the Grulf coast in Louisiana
and Texas is supplied principally by pumping from
streams entering the Gulf, which are so nearly at the
Gulf level that heavy pumping at times causes the
salt water of the Gulf to enter the streams. The sup-
ply of fresh water is limited unless storage is provided.
This has not been done. In Texas water for rice is
taken from streams at higher levels, and here the sup-
ply is insufficient in.some seasoms. There is ample
water for storage.

Streams flowing to the Gulf of Mexmo supply scat—
tered areas throughout central Texas with water, and
in northern Texas wells supply & considerable area.
The water supply is sufficient for a large extension of
irrigation from both sources, if other conditions
justify it.

The Rio Grande and its tributaries drain south
central Colorado, most of central and eastern New
Mexico, and the southwestern part of Texas. Large
areas are irrigated in Colorado, considerable areas in
New Mexico, and a large area in Texas. The Rio
Grande is subject to heavy floods and at times is dry
or nearly so, and storage is necessary for permanently
successful irrigation. . The Elephant Butte Reservoir
in south central New Mexico has sufficient capacity to
store the flood water and to regulate the flow of the
stream below. Water from this reservoir supplies land
along the stream in New Mexico, in Texas, and in
Mexico. There is little opportunity to use water
from the Rio Grande below the El Paso Valley in
Texas, except near the mouth of the river, where a
large area is irrigated. The lower part of the river
receives much of its water from tributaries in Mexico
below El Paso and is not dependent on storage in
Elephant Butte Reservoir. Most of the water used
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for irrigation in this section is pumped from the river.
At times the supply is low, but there is a good supply
for storage, although reservoirs have not been built.
The question of providing storage on this part Qf‘bhe
Rio Grande 3s complicated by the fact that the river
forms the boundary between the United States and
Mexico, and until some agreement is reached between
the two republies for the equitable division of the

water supply, the extent of safe irrigation develop- |

ment on either side of the river can not be determined.

The Pecos, & tributary of the Rio Grande, drains a
large part of southeastern New Mexico. It is§ gubject
to heavy floods and periods of very low discharge.
Storage has been provided for a part of the flood flow,
but there is opportunity for additional storage, There
are many flowing wells in the valley of the Pecos in
New Mexico.

The Colorado River system drains all the land west
of the Rio Grande drainage ares to the California
boundary, and extends northward to northern Wyo-
ming. It supplies water to land in Wyoming, Colo-
rado, Utah, New Mexico, Nevada, Arizona, and Cali-
fornia. In the upper states the areas of tillable land
in the valleys of the tributaries of the Colorado are
Yimited and much of the low-water flow of these streams
is not yet utilized, while there is very little storage.
Near the mouth of the stream very large areas are
irrigated in Arizona, California, and Mexico. The
low-water flow reaching this portion of the river is
just about sufficient for the land now irrigated. Any
considerable extension of the area watered will neces-
sitate storage. A very large volume of flood water is
available for storage, and Federal and local agencies
are studying the possibilities of storing these flood
waters. A compact between the states interested
for the control of the river has been provided for by
state and Federal legislation. Gila River, which is a
tributary of Colorade River, and its tributaries drain
# considerable part of western New Mexico and most
of southern Arizona. All of these streams are subject
to heavy floods and to periods with practically no
discharge; consequently storage is necessary to make
them reliable sources of water for irrigation. Little
storage has been provided except on Salt River, where
the Roosevelt Reservoir has sufficient capacity to
store the entire flow of the stream above the reservoir,
Tributaries resching the stream below the reservoir
are subject to violent floods, but no storage has been
provided for these floods, In the irrigated section of
the Salt River Valley ground water has come near the
surface, making drainage necessary, Both wells and
open ditches have been installed for the purpose of
Jowering the ground water and supplying additional
water for irrigation. There is opportunity for more
work of this ond.

North and west of the Colorado River basin lies the
Great Basin, which has no outlet to the sea. This

basin includes small parts of Wyoming, Idaho, Cali-
fornia, and Oregon, and most of Utah and Neyada.
It really consists of several mdependgnt dr&m'age
basins, one with the Great Salt Lake as its low point,
another centering in the ‘‘sinks” in western Nevada,
and s third consisting of the Sevier River drainage in
southwestern Utah. There are also small basins in
northern California and southern Oregon.

The Great Salt Lake receives almost its entire inflow
from the mountains lying to the east of its basin,
Jordan River, carrying the discharge of Utah Lake,
enters at the south end, Bear River enters at the north
end, and between these there are several short streamg
entering thelake, These are typical mountain streams
with large flow when the snow melts in the spring and
a smell flow during the summer. Water is stored in
Utah Lake for use in the Jordan Valley and in Bear
Lake for use in the Bear River Valley. Water stored
in Strawberry Reservoir, in the Colorado River
drainage basin, is brought into this basin through a
tunnel discharging into Spanish Fork River, a tribu-
tary of Utah Lake. The low-water flow of all the
streams in this drainage basin is used, but there is
opportunity for much additional storage.

The sinks in western Nevada receive water from
both east and west, Humboldt River and its tribu-
taries drain most of the eastern slope of this basin.
The Humboldt has a flood period in spring and most
of the irrigation along this stream consists in damming
the stream so that it will overflow natural meadows
on its bottom lands during its flood. A much larger
use of the stream could be made if a part of the flood
water were stored for use in the late summer.

Walker, Carson, and Truckee Rivers flow into the
sinks from the west. These streams rise in Califor-
nia in the Sierra Nevada Mountains. Carson and
Walker Rivers water considerable areas in both states.
Truckee River is the outlet of Lake Tahoe, which lies
on the border between California and Nevada. Plans
for using Lake Tahoe for a storage reservoir have
been made, but litigation has prevented this use to
any large extent. Water from both Truckee and
Carson Rivers is stored in Lahontan Reservoir in
Nevada. There is opportunity for additional storage
on all these streams,

Throughout the Great Basin there are large valleys
which have no surface water supply.  In some of
these a good supply of ground water has been found.
It is probable that large areas can be supplied from
wells, when this becomes economically feasible.

North of the Great Basin and extending from
western Montana and Wyoming to the Pacific Ocean
is the Columbia River drainage basin. The Columbisa
and its tributaries water large areas in Montana,
Idaho, Oregon, and Washington.

'Cla,rk Fork of the Columbia and its tributaries, the
Bitterroot and Flathead, water lands in western Mon- .
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tana. Water is stored in Flathead Lake for lands
near the lake. There is opportunity for storage on
the other tributaries.

Snake River rises near the headwaters of the Mis-
gourt and Colorado in northwestern Wyoming and
waters land in Idaho, Oregon, and Washington. Its
low-water flow is all used, and storage has been pro-
vided for much of the flood water in Jackson Lake in
Wyoming and in reservoirs in Idaho. There is still a
large volume of flood water available for storage and
plans are being made to provide reservoirs to store
this water. '

The Columbia itself is not extensively used for irri-
gation. Throughout its course it is so far below the
level of the adjoining lands that extensive gravity
diversions have not been made but some water is
pumped from the river. It carries large volumes of
water that could be used if its use were feasible.

The tributaries of the Columbia coming from the
Cascade Mountains in Washington supply water to
most of the land irrigated in that state. Their low-
water flow is used, and storage has been provided for
a part of the flood water. There is opportunity for
additional storage.

The tributaries of the Columbia in Oregon supply
a large part of the irrigated land in that state. Trri-
gation development in this part of Oregon has not
reached the stage where flood water is stored. The
water supply is sufficient for the irrigation of a much
larger area than is now watered.

West of the Cascade Mountains in Washington and
Oregon there is an abundant supply of water and
very little irrigation because of the heavy rainfall.
However, there is a dry period in the late summer
when some land is irrigated. The water supply is
sufficient for a very large extension of the irrigated
ares. :

In northern California the dry season in summer is
more pronounced than it is in Oregon and Washing-
ton, and at that time there is little water in the
streams. There is a large supply available for
storage, but little storage has been provided. Sacra-
mento River waters a large area, and the summer
flow is fully utilized. The stream is subject to very
heavy floods, and almost no storage has been pro-

vided. Both Federal and state agencies are working
on plans for storing the flood water of the Sacramento
and its tributaries.

The San Joaquin and its tributaries supply water
to the larger part of the irrigated land in California.
The low-water discharge of these streams is all used,
but very little provision for storing flood water has
been made. State and private agencies are working
on plans for large storage projects, which will provide
water for a large additional area. In the San Joaquin
Valley irrigation has brought the ground water near
the surface and a great many wells and puraps have
been put in, in some instances to furnish a supple-
mental supply of water when the streams are low,
and in others to provide the entire water supply.

The coast streams south of San Francisco Bay are
torrential in character. On some of these streams
reservoirs have been built to store flood waters, but on
many reservoir sites do not exist and large quantities
of flood water waste to the ocean. In the valleys of
these streams there are many wells, both flowing and
pumped, and the heavy draft on the ground water
has lowered its level. In the absence of reservoir
sites, the flood waters are spread over the gravelly
soil where the streams emerge from the mountains
m order that they may enter the soil and replenish
the ground-water supply. There is a large supply
of flood water in southern California for which there
is a large demand. If some practicable way of con-
serving these flood waters can be found the irrigated
aren can be extended greatly.

Taking the western part of the United States as a
whole, with few exceptions, the low-water flow of the
streams is exhausted, but there is a very large supply
of flood water available for storage. There is no lack
of tillable land on which this water can be used.
Future extension of irrigation depends on whether
economic conditions are such that the value of the
crops which can be produced will justify the expense
of storing the flood waters. The same may be said
of the use of ground water. The extent of the supply
of ground water is not so well known as the amount
of flood water, but there are many places where water
can be obtained from wells when the expense of
pumping is justified.
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ACREAGE, BY CHARACTER OF ENTERPRISE.

The dates on which the different states enacted laws
sceepting the conditions of the Federal Carey Act (act
of Aug. 18, 1894) and the dates on which they enacted
their original irrigation district laws are given in the
following table:

AGRICULTURE.

{ Darss o Acceerivg C

,zEY Acr AND OF ENACTING IRRIGATION
DisrricT LAWS.

7
teof Date of
Dataot Er?g?na! E&Zﬁf original

acepi| frriga- STATE. tng | irriger
i Carey | oSy Carey | iy

t Act. dlL:gsf Act laws.

9 || New Mexico... 1009 1807

o2 | 1% | North Dakota o | 1917

14916 1887 |l Oklahoma... () 1918

1895 | 1905 {) Oregom........ 1501 | 1805

1885 1885 Sou%h Dakota 1900 1917

(3 1891 || Texas.........- (1) 1905

(13 ) tah........ 1897 | 1308

1898 1907 || Washington.- 1895 | 188D

(8 1806 WYOMING. o e e nesrvee- 18956 1600

1805 1801

1 Cgrey Act does not apply.
‘ : I]bil;‘ss ggtdéﬁf:‘ggzgg%hmy Act.

The United States Reclamation Act (act of June 17,
1902) applics to all of the states included in the irri-
gation census except Arkansas and Louisiana, and this
service supplies water to some land in all of the states
to which it applies except Kansas and Oklahoma.
One small project was established in Kansas but it has
been disposed of. No project has been undertaken in
Oklshoma.

TABLE §.—ACREAGE, CLASSIFIED BY UHARACTER OF ENTERPRISE:
1920 anp 1910,
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PO e eeeeearrenrrinsiidddonnn 10,101,716 | 14,433,285 [| 4,768,431 | ~ 83.0
Individual and partnership......... 6,848,807 | 6,004,614 || 254,103 | 3.0
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'In addition to supplying water to land within its
own projects the Reéclamation Service, under the
Warren Act (act of Feb. 21, 1011), furnishes, in most
cases, stored water in bulk to supplement the supply
of private systems otherwise dependent on unregu-
lated stream flow. The area receiving such supple-
mental supply from the Reclamation Service varies
from time to time, and was somewhat in excess of
900,000 acres in 1919. This area is not included in
that credited to the Reclamation Service in any of
the tables in this summary,

ACREAGE, BY CHARACTER OF WATER RIGHTS.

Tn the United States all laws relating to the charac-
ter of rights and to the use of water are enacted by the
several states. In 1866 Congress passed an act pro-
viding that rights “recognized and acknowledged by
local customs, laws, and the decisions of courts”
shall be maintained and protected (R. S., sec. 2339),
and the United States Reclamation Act (act of June 17,
1002) recognizes state control over water. The Su-
preme Court of the United States also has upheld the
exclusive right of the states to control the waters
within their boundaries, subject only to the right of
Congress to preserve and improve navigation. (Kan-
sas v, Colorado, 206 U. S. 46).

‘Tvery one of the states in, which irrigation, is gener-
Jlly practiced, except Arkansas and Louisiana, where
irrigation is limited almost exclusively to rice growing,
has assumed some measure of public control over
irrigation and rights to water. In Table 6 the acre-
age irrigated is classified with reference to the degree
to which rights under which water is received are
defined and controlled by public authority, and the
nature of the control exercised..

TABLE 6.—ACREAGE IRRIGATED, (LASSIMIED BY CHARACTER OF
RigErs Unper Waior WAaTeR 18 REcerveDp: 1919 axp 1909.

1919 19091
CLASS. P el p .
€r cen er cen’
Acres. of total. | of total.
Totals e siraenananas e eeaeae s 19,191,716 100.0 || 100.0
ﬁp%).roprlation o 1L LT ST 2,821,688 13,14 340
otica filed and posted...,,..... . 2,765,636 4.4 . 16.2
Adjndicated by court........... 7,169, 054 3%.3) . 358
Permit from state.............. 1,060, 92¢ 10.2 8.7
Certificale or license from state. 1,288, 124 8.7 5.7
Riparian rights 70, 8 19 S 21
Underground... ... U yoeTie0e 5uB {| ivuaiaeen
ther and mixed S Udpd ned 2.8 .
Notreported .., .. . NP 21, 582, 330 A

ohllé\et(:ireage irrigated for rice growing in Louisirma», Arkansas, and Texas not in-

1 Acr'eage Tor Arkansasand Louisiana iﬁélﬁded.

The laws of the states relating to water rights are
summarized in the following paragraphs. The areas
served under rights of the different kinds for the
United States as a whole are given in Table 6, and
for the several states on page 36. o

- Appropriation and use~—In every one of the arid
states the laws recognize the right of persons needing
water for irrigation or other beneficial purposes to
“appropriate’” water from streams and other sources.
This right is limited in various ways, and all of the
states prescribe some procedure which shall be fol-
lowed by those appropriating water. However, all of
these states have in the past recognized rights ac-
quired by merely taking and using water, in the
absence of laws, or without conforming to the laws,
when there are such. All rights acquired in this way
that have not been passed upon by the courts or by
some official body to which has been given the right
to adjudicate water rights, are reported in this class
in Table 6.

Notice filed and posted.—The first step in the public
regulation, of the appropriation of water was the
enacting of laws requiring those intending to take
water from streams or other sources to post notices at
the points of intended diversion and to file copies of
these notices with some public official, usually the
county clerk or county recorder. In some cases
notices were filed only. The names of the states in
which such laws were enacted with the dates of enact-
ment and the dates at which they were superseded
by other laws are shown in the folowing table. The
practice of posting and filing notices was so general
that many notices were filed in states where there
was no legislation on the subject.

Dares oF Laws REquiriNgG Posting or FruNG or NOTIGES OF

APPROPRIATION. :

Date Date
. Date é)f Yhen Date toi virhen

enact- | law enact- | law

STATE. ment | was STATE. ment | was
oflaw.| super- oflaw. | super-

seded, seded,

Arizona...ovivieecen 1871 1018 New Mexico.........{ 1891 1907
California.. ... -von 1872 1913 North Dakota........ 1805
Colorado. .o 1881 [Q) Oklahoma. . ..oovu..- 1905
Idaho... 1881 1903 South Dakota. 1005
Kansas.. 1886 (O] Texas, .veeenss 1913
Montana. .- ... 1885 ) Utah.......... . 1803
Nebrasks. . .ovnavnee 1889 1805 | Washington..._...... 19817
Nevada...ccucvanaen 1889 1893 Wyoming............ 1890

1 Still in force. 2 Territory of Dakota.

Defining of rights—The fact that many rights to
water have been acquired without public supervision
and consequently are not defined as o date or extent
when they are acquired has created the necessity for
the defining of such rights by some public authority.
Originally rights were defined in ordinary suits between
water users whose claims conflicted, but this led to
such a multiplicity of suits that most of the states in
‘which irrigation is generally practiced have enacted
laws providing either some special procedure in the
courts for the adjudication of rights or for adjudica-
tion by some board or official, or for a combination of
the two systems in which testimony is taken, surveys
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ACREAGE, BY CHARACTER OF ENTEBPRISE.

The dates on which the different states enacted laws
accepting the conditions of the Federal Carey Act (act
of Aug. 18, 1894) and the dates on which they enacted
their original irrigation district laws are given in the
following table:

AGRICULTURE,

or ENACTING IRRIGATION
¢ AccxpriNg CAREY ACT AND
| Darma © Districr LAws.

[ —
L Date of
Dateof gﬁ?&tl &%tee E:_I original
e8P frripa- - iné, irriga-
= carsy | gfich T Carey | gt
At | djstrict Act. | istrle
1912 Mexico.,.ovemees 1907
1”11)2 ) North Dakota... 1917
1%15 1887 oma... 1015
1805 1905 Oregon. . - 1805
1895 1805 South Daki 1017
3 1891 Texas... 1606
§l; ) Utah..... 1808
1895 1907 Washingto: 1§9{)
] 1885 || Wyoming... 1509
1885 1841

1 Carey Act does not apply.
: II:I{?; ﬁgtd;gggggelg%hrey Act.

The United States Reclamation Act (act of June 17,
1902) applies to all of the states included in the irri-
gation census except Arkansas and Louisiana, and this
service supplies water to some land in all of the states
to which it applies except Kansas and Oklahoma.
One small project was established in Kansas but it has
been disposed of. No project has been undertaken in
Oklshoma,

TABLE 5.~ACREAGE, CLARSIFIED BY CHARACTER OF ENTERPRISE:
1920 anp 1910,

~ CENSUS OF— INCREASE.!
ITEM AND CLASS, P
1920 1910 Amount. | ;&
ACREAGE INRIGATED.

ki 17 R 19,191,716 | 14,433,285 || 4,758,431 33.0
Individual and partnership......... 6,848,807 | 6,504,614 254,193 3.9
CoOparative.. .. o.eeueennes .| 6,581,400 | 4,643,530 [| 1,937,861 41,7
Trripation distriet. 1,822,887 | 528,642 || 1,204,245 ' 244.8
Carey Act . £23,9 288, 553 235,376 |  8L.6

2 T 1,822,001 | 1,800,379 12,622 |- 0.7
1. 8. Reclamation Servica. , 24, 56 305,646 8,023 | 2171
U.8.] Bervice........ 1851 | 172,012 111,630 |~ 64.8
BEQLO. < enverarsonen 5,820 4 :
ChbY eeeeravnannss 40,146 x
Other and mixed. 7,238 El
Not reported....ocoovenivennniionas 570 s
ACHEAGE ENTERPRISES WERE CAVA-

BLE OF IRRIGATING.

b 28,020,477 | 20,285,403 || 5,735,074 | 28,3
Individugl and partnership......... 9,255,766 | 8,086,766 i 1,168,090 14,8
COUDEFRIVE. . oereveresersnnineerse] 8403, 6101577 | 2l | 887
Irrigation dlstrict, 2,531,425 800,451 | 1,730,974 | 216,2
Carey Act...... 804,208 | 1,080,877 || —285,370 | —26.2

2,799,563 | 2,954,1 —154,603 | ~5.2
1,680,843 | '786,1 804,453 | 113.8
484,486 | 876,576 107,010 | 287
7,379 1y 7,379 |.euvees
44,458 1; 44,458 {..ennen
8,546 3 8546 1i0eennnn
....... 625 2 625 oonens
ACREAGE INCLUDED IN ENTERFRISES,
b ) PP 35,800,821 | 32,245,464 || 3,645,857 11.3
13,008,415
.| 10,628, 543
3,432,109
1,188,937
3,999,581
2,627,178
2,085
9,581
49650
13,144
700

A minus sign (~) denotes decrease.
* Not included in classification inalsﬂlo.
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'In addition to supplying water to land within its
own projects the Reclamation Service, under the
Warren Act (act of Feb. 21, 1911), furnishes, in most
cases, stored water in bulk to supplement the supply
of private systems otherwise dependent on unregu-
lated stream flow. The area receiving such supple-
mental supply from the Reclamation Service varies
from time to time, and was somewhat in excess of
900,000 acres in 1919. This area is not included in
that credited to the Reclamation Service in any of
the tables in this summary.

ACREAGE, BY CHARACTER OF WATER RIGHTS.

Tn the United States all laws relating to the charac-
ter of rights and to the use of water are enacted by the
several states. In 1866 Congress passed an act pro-
viding that rights “recognized and acknowledged by
local customs, laws, and the decisions of courts”
shall be maintained and protected (R. 8., sec. 2339),
and the United States Reclamation Act (act of June 17,
1902) recognizes state control over water. The Su-
preme Court of the United States also has upheld the
exclusive right of the states to control the waters
within their boundaries, subject only to the right of
Congress to preserve and improve navigation. (Kan-
sas 0. Colorado, 206 U. S. 46). C ‘

‘Every one of the states in, which irrigation is gener-
ally practiced, except Arkansas and Louisiana, where
irrigation is limited almost exclusively to rice growing,
has assumed some measure of public control over
irrigation and rights to water. In Table 6 the acre-
age irrigated is classified with reference to the degree
to which rights under which water is received are
defined and controlled by public authority, and the
nature of the control exercised..

TABLE 6.—ACREAGE IRRrIcATED, (LASSINED BY CHARACTER OF
Rremrs Unper Wazom WATeR 18 RECEIVED: 1919 AxD 1909.

1919 15091?
CLASS. P il ¢
ar cent || Per cen
Acres. | ‘or'total. || ‘of total.
TObAL s ie v i eciine e ene e e e s oo das| - 10,181,718
ﬁ‘pgroprintion And USB.< i runrnrans eeiaeinn 2,521, 682
otice filed and posted. ., ... wu]” 2,766,636
Adjudicated by court............ 7,159, 954
Permit from 8tate... ... .o..... 1,860, 92¢
Certificate or licen 1,288, 124
Riparian rights... 370, 806
Underground... .. . 1,067, 608
Other and mixe: S, 404,
Notreported...........000.0 il e ieunes ] (21,562,330

dl‘u{ﬁeage {rrigated for rice growing in’ Lonistane , Arkansas, and Texas not in-

1 Acreage for Arkansasand Lonisiana iﬂélﬁded.

The laws of the states relating to water rights are
summarized in the following paragraphs. The areas
served under rights of the different kinds for the
United States as a whole are given in Table 6, and
for the several states on page 36. T
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Appropriation and use.~In every one. of the arid
states the laws recognize the right of persons needing
waber for irrigation or other beneficial purposes to
“appropriate’” water from streams and other sources.
This right is limited in various ways, and all of the
states prescribe some procedure which shall be fol-
lowed by those appropriating water. However, all of
these states have in the past recognized rights ac-
quired by merely taking and using water, in the
absence of laws, or without conforming to the laws,
when there are such. All rights acquired in this way
that have not been passed upon by the courts or by
some official body to which has been given the right
to adjudicate water rights, are reported in this class
in Table 6.

Notice filed and posted.—The first step in the public
regulation of the appropriation of water was the
enacting of laws requiring those intending to take
water from streams or other sources to post notices at
the points of intended diversion and to file copies of
these notices with some public official, usually the
county clerk or county recorder. In some cases
notices were filed only. The names of the states in
which such laws were enacted with. the dates of enact-
ment and the dates at which they were superseded
by other laws are shown in the following table. The
practice of posting and filing notices was so general
that many notices were filed in states where there
was no legislation on the subject.

Dares or Laws ReEquIRING Posting or Fining or NoTicES or

APPROPRIATION.

Date Date
Datet?f vlvhen Datetof vly'hen

; enact- | law ; enact- | law
STATE. ment | was STATE. ment | was
oflaw.| super- of law. | super.
seded. seded,

Arizona. .eoeedieeas 1019 || New Mexico.........| 1801 1907
Califorpia........ .- 1013 || North Dakota........ 21881 1805
Colorado. . (923 N 1905
Idaho.... 1 1905
 Konsas... (] 1913
Montana. .. ) 1903
Nebraska. . ..coee.-- 1895 197
Nevoda. coorevnnenn- 1893 1880

1 8till in force. 3 Territory of Dakota.

Defining of rights—The fact that many rights to
water have been acquired without public supervision
and consequently are not defined as to date or extent
when they are acquired has created the necessity for
the defining of such rights by some public authority.
Originally rights were defined in ordinary suits between
water users whose claims conflicted, but this led to
such & multiplicity of suits that most of the states in
which irrigation is generally practiced have enacted
laws providing either some special procedure in the
courts for the adjudication of rights or for adjudica-
tion by some board or official, or for a combination of
the two systems in which testimony is taken, surveys
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are made, and decrees are prepsred by boards or
offieinls, but the decrees are issued by the courts. In
all of the states, rights were defined by the courts
before any other system was adopted, and some of
the states have changed their systems more than
ance.

The laws of the various states and the periods during
which they were in force are shown in the following
table:

Mermops or Devpwe RPaegrs 70 Water axD Trriops oF Tiie
Dorse Wimes Tery Have Beex 1 Foacs.

T T

[ o i
yonfl , | Definedby
s bt | LS O b | e o
HTATE. mt;mgg% ;{f} "‘é’m’ﬁ%’“ state
£ 143 iig y i o
state officials or
o Banrds. boarda.
Adrone. ., . areneea] Ui 1 1919 to date.
rinnuny . | To dute.
..} Until 118, 1613 o date,
| To date.
yresesserunvaness| 1658 to date,
1915 to date. 150819015,
1867 to date.
1965 to date,
1963 te date,
1908 to date,
BN e rr a v o 1947 to date,
R e vl | 17 to dat
PO vn souxmonsnsansnnnensns Tt 1560, e vasrrannsacannrs o] 1500 todate.

¥ Lavwr peowiding otherwise declared unemstitutionsl.

Permits, certificates, and licensea from state.—The
names of the states requiring a party wishing to acquire
rights to water to apply to some state board or official
for a permit and providing for the issuing of a certifi-

AGRICULTURE.
cate or license setting forth the rights acqui;-ed, with
the dates of the laws, are given in the following table:

| 14:] Date
" N
[
; -

Arizons, . ... igg Oklahoma..v.eeonnicaaanas - fg%

: i b
1!
New Mexioo, ..ocanse. creearen
North DaKots. veenronscarer. 1905 1500

Riparian rights.—The states that recognize .riparian
rights to some extent are as follows: California, Kan-
sas, Montana, Oregon, South Dakota, Texas, and
Washington. .

ACREAGE, BY DRAINAGE BASIN,

The report of a special census taken in 1902 pre-
sented all data by drainage basins rather than by
counties. The results of the census of 1920 have been
tabulated on the same basis, and the data for 1902
are presented for purposes of comparison. For no
other census have the results been tabulated in this
form. The acreage reported for each drainage basin
in 1919 comprises all the irrigated land in that drain-
age basin, including that watered from springs and
wells. In the 1902 results the acreages irrigated from
springs and wells were not reported for the smaller
tributary streams, but the acreages for the tributaries
were included in those reported for the main streams,
This area is so small, however, that the comparison of
the areas reported for the tributary streams is not
seriously affected.

TanLe 1.—ACREAGE IRRIGATED, CLASSIFIED BY DRAINAGE BASIN: 1919 AND 1902

AREA IRRWGATED {ACRES) Ares AREA IRRIGATED (ACRES). Area
Aves sater- Area | pRfr
%ﬂm Pm included | Dro
PRATHAGE BASH. Fer it “rises, capsble DRAINAGE BASDN, ' : Per || 10 enter- | capable
W | e (Lol Figy i e | s |oenborll Pigph | oflmh
croases| (ooves). | BT crease]| (Beres). | iy
(acres). {acres).
7 N 19,101,716 J6,574,408 | 115.3 Isﬁ,m,sm 198, 00, 477 Missouri Biver snd tribu-
Missourd Bivet and tribu- Yellowstons Kiver and bribu-
Beveninnenesnsnnnsod 4 WI, 218 13,500,397 | 6.7 8,480,071 | 5,806,680 arles ... P ...o| 890,025 [ 427,560 ( 107.9 || 1,808,870 [ 1,322,304
’ ) : allgwatons River direct..| 185, 453 262,80
Wgzqwm . &m wm,ssa 88.01 om0l 69,560 Clatk Forksnd tributaries.| 77 738 ég,’%g 31313 ﬂf’gg} 130,'62“}
“hemimo wilUE B G gm) O ediibeCn BE) R s e
Bosw BIVEC.crvensd MESS! 90,0041 4711 2070 ) 108790
g Halo iver... 1111 w?ﬁ o422 | 1rial sose| 274 %3l Lm o o
Bowlder Riger . oo T8 630 23| slem| 1oy 73.6| ad278| 29,604
Pasamar(River oo WA 0] @A) W] o ' ! !
Doet Bobuer s ofdefiar-. 39,808 139197 : ' a7 Byt
: rrmurnen : 1 6451 TLB08| m,7m 162,331 | 123,151
Gl Bver ] ) | B3| ) o od
Bmiths River, - 56, 161 ;&,m ~9.7 1 3y 50 gg,’m el ™
. B,7 | 86097 85 s40n ) 622 0 u.r,i% 12,951
fos! wwl| o) uews| B g4 93| 22,0
s | s 1ea)l aeeies | vilem 9,231 35| 88543 7o 13
Pl el -eoll aws| 3 955 176.8 J005 | 22,406
OS555 | 58, 507 W%i b i Li63le Horn Niw | 24 2'#;998 1w
Wl S| 87 ng,,g& e Otiver tributaries 5| 0| H7OL|-WAN 13| 430
« Big Horn River..... ,
6| 2 | UE ol Lo %osebnd;%lverm;:ﬁg_.; iRl ke mer B s
& . ’ o ue River amy -
800 w0 2ee ) B amsl  wm, mes % 54,1851 48,245 | 12.3 || 100,563 | . 80,808

4.4 mions sign (~) denotos decroans,  Per cent not phown when more than 1,000,

* Ineludes springs and wells,
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TapLe 7.—ACREAGE IRRIGATED, CLASSIFIED BY DRAINAGE BASIN: 1919 AND 1902—Continued.
AREA IRRIGATED (ACRES). Aiea AREA IRRIGATED (ACRES). Area
Area enter- enter-
ineludeq | Drises ioare® | prises
DRAINAGE BASIN. per | nemter- | o pable DRAINAGE BASIN. per || inemter- | o,
cent of || Pries, trri- prises
1919 1902 s O 1Y cent of 4 of irri-
in- (scres) gating 1919 1002 in- 1920 atmg
erease.] . (m 192? crease|| (Bores). ﬁ,
acres). (a.cres)
Migsourt River, ste—~Con, Mississippi River and trib-
'iellltx)‘wstonexﬁlvery ote.—Con. utaries%xclusive of Mis-
om’Elmgua mRTvCer direct . 2,075 19,907 54 8,075 3,17 souri River.....oovuuenen 058,493 | 303,687 | 143.5 || 1,543,004 | 1,152,261
8;,1"’:‘,’ C{ﬁ%lfiéa'{{éé'b 5 27,627 | 20,6531 33.8 43817 37,749 i\\ﬁfissiple liaiver diéecgiﬁ..ta el 17,416 |eeceeenii]ecieanan 24,070 23,755
rkansas River and tributa-
Powd$°i’&3233r‘§3"tii6al . 5,603 7,085 21,2 13,678 10,770 rieir.é S T, 851,150 | 308,085 | 116.5 (| 1,344,646 | 1,009,921
BBTIBS. porcsiooscssanes s 8,60 | 66,747| 343|| 1amsss| 171s]  South Fork, cce... ST | i) I 0 00| s oo
Powder River direct.. 2,390 33.6 10,846 ) 503 Fountain River..... 23’ igé lg’ 33(2) 7 T e
Red Fork Croek....... 3,341  2610| 280 4,271 3,385 8t. Charles River.. 11855 | 3,432 B w0l Bwm
Grazy Woman Croek - 2(1) W\ 09| MB0)  wes| 21l Huerfano River-. 55,608 | 14,078 | 2944 || 108,554 | o447
(())ltherc tub{l-faiffés' “of ! 7,801 8.0 1,580 %,785 %E:—;g%op{nr?gy %fai Animas S’ w2 4,088 | 102.8 65,615 11: 0
Otherlj;g:%clll?:fl g{gegi e 10,484 6,006 40.9 1 22,405 18,107 erygg ar%d_tmhuianis o 43,922 20,303 | 115.4 52,083 47,870
A a gatolre or L.as.anl-
Jowstone River.......... 69,105 | 240,811 | 69,5 (| .- 195,0 112, i i
Little Missouri River. 1,080 | 8,780 | —7L0 7 %08 e P et fiorain I I o It I
;(h}[l;)reuu Rwlglir i P 305 335 —0.0 3,094 171 Canadian River and tribu- . "
pyenne Riv - taries..c.cee.s. 57,412
Bar108. e - nes e eensimneen 110,143 |- 66,487 | 65,7 197,288 | 150,083 Camadian iver direct, Dg,gﬁ ;ﬁ!l)a 3 18318% B
%h:l}"gllllneﬂlfégtig d%!:‘éc:n.é. 98,333 49,5647 | 100, 5 176 s 143 847 ‘Crlmnxlllrmnlgiver ....... % ,257 4, 122 | 203.6 70,318 45; 628
............... 1,006 | - 6,173 | —68.2 5,054 3,621 Ocatol (:eellc‘.'?fii.. %j sé? 3;: 0| g 3;355 %ﬁ%ﬁ
17,01 796 | —48.
................. 8,844 | 10,555 | —16.2 15,619 | 11,615 T 4,061 —ag.g 36’%8 29’2123
. 5,908 f —25, 3 11, 764 7,910 Other tributaries of
Hat Cre k 2,038 2,649 10.9 3 765 3,705 Canadian River..... 10,865 24,578 1 137.3 32,199 23,819
Other tnbutaries of Chey— Cimarron River........... 8,345 | 210,427 | —20.0 25,312 21,472
ONNG RIVEL. +vvsesrmnnnnsfmnnnes 212 uveereadlooeniaananefrarmrannes Other tributaries of AT- ! i
‘White River... 8,008 8,706 | —17.5 21,922 16,939 kangsas River............ 86,704 | 220,368 | 195.4 213,061 | 123,018
Niobrara River... . 6,138 8 185 —25.0 28, 956 10,265 || St Francls River. 4,965 4) 14,198 ! 920
Platte River and tributaries. . 2,136,402 |1, 286 343 66.1] 3, 431 037 } 2,579,720 || White River. 74,918 é*) 131z346 95,709
Platte River direct........| 87,532 | 30,887| 21.6 151,877 68,752 || Ouachits River........,.. 42 ) 14 ’105
North Platte River and Red River and tributaries. ... 7,149 282 23,306 13,378
trilgutgﬁmsP.I. i River 872,140 | 3 548,781 58,9 (| 1,608,305 | 1,172,858 Otlller %ﬁbutari&e of Missis- ’
or atte or sippi River......... ceresmees 2,853 332 79L.6 5,358 }
irect, ... ... v 351,000 | 170,470 | 105.9 || 579,728 | 429,252 e ! 0 o 3em
deavgr %‘eek ........ = 2,621 7,370 | —64.4 , 666 3,1 G%H sitrelami‘; other ithan
. rand Encampmen ssigs River and
k 7,053 6,622 6,5 10,173 , 203 Rio Gt&%%c. ............ 698,077 21,833 |........ 1,602,160 | 1,157,520
13,123 7870 | 70,9 18702 | 18yl
375 1,634 | —77.1 570 570 Atcharalnya River and tribu-
8,557 8,300 2,0 12, 500 11,873 1) J 1T S, 23,342 31,920 30,886
Medicine Bow River.- 54,600 | 40,601 | 34.0 139, 699 67,103 Vermﬂion River and tribu-
]Sﬁ\fle(ﬂ;xv%tre;g{hver..... s éég 1%, gg:g —gg.g 1;, ﬁg 10, gg? M .t... River o Thit 74,034 138,066 | 126,649
o —ol. ermen al 1V01' an ring-
Box Elder Creek.. 4,048 4740 —1.9 7,016 7,696 || EBIIOS. - vcnrrear e 268, 840 468,463 | 382,755
La I’rele(‘reek........ 9,103 4,624 | 101.2 21, 697 15,680 | Caleasien Lake, River and
Geisamoiy) be) B ) el dm) e B0 o B
apine VB!‘ BTI I' TR 68
tributaries. . .. ......| 156,159 | 188,176 | 13.0 83,353 | 298,153 || Neches River.. 84,000 149, 800 sz 000
Taramie River di- ! Trinity River 42,770 320 [ 52,72
Lirt%ie""ih ool TS0\ 573 sn0 |\ 1mem | 1,18 grfzosttlgfr..:l.Zl 7'{13;3 233: e zg;%
; 0101800 Verle.. 1
RiVer.......c...) 30,860 { - 53,105 | —4L.9 43,852 | 33,144 || San Antonlo Rive 18170 el 780 | 60,177
8 Dk:%lﬁe C’f?é;ﬁﬁé‘ 6,183 7,234 | —~14.5 9 519 , 044 guﬁcesGlg}reg. . sg, Z.;;?. 18() (l)gg 31,977
ther Streams. - cussenn.. 2 it
' Chugwaier Créok . g bal OB e 5 Rio Grande and tilb ‘ ’
b K.. 51, b 9% 10 randg an A¥ -
Other tributaries ! 58 & AATIOS o oo " { 1,203,808 | 498,587 | 160.6 | 2,504,127 | 1,887,438
of Laramie River 27,784 10,874 | 186.5 113, 006 106, 842
Rawhide Creek........ 2,045 4,187 | ~51.2 , 651 ,481 || Rio Grando direct.. .| 684,718 | 246,100 | 178.2 {| 1,386,144 | 1,000,365
Horse Creelk. ... 28,360 | 15,524 | 82.7 71,188 39,702 || Saguache River.. 1 sseaz| I1L730 2242 41, 447 39, 363
Blue River..,.. 7,376 4,020 49.68 7,301 7,361 San Luis River.. . 51,320 3,679 1........ 175,871 68, 309
e I B ] I A v s B I el B
8 Jara N+ R b i I S U PR PR
g North PlatteRiver,.| 200,407 | 40,250 | 8325.2| 320,814 | 238,597 || Conejos River.............. 0 ssiere| 44,085 | IGLTATf 115,887 95,680
outh Platte River and Trinchera River..oeeeicuen... 12,485 3,768 | 231.3 , 690 19,319
tt%)g‘fggwsl;m.t.tb oo LERAOTE) GOL3 | T2, 871, 199 | 1,335,100 || Rio ](Jllostﬁl_la River............. S nue lgg-g 12’2&2 i
ver teblo River. .o oeeeeoooaaoan y i3 . 1,79
| man| g o) s | Mo il gl mi) e o
4| ~21. 120 10,373 io Santa Cruz...... f 9,2
Clogr 79,172 | 76,259 | 3. 84450 | 70,040 || TesuqueCroek... TN aem] 47as ) —36.5 3411 3183
Bti' \Tram Creek ....... 214, §31 96,583 | 153.5 281, 467 265, 731 || Rio Puerco 14,309 2,827 | 388,90 42, 877 25,991
¢ gh hompson Creek. 96, 67 68, 806 40.5 105, 673 8,711 {| Pecos River and tributaries.,.| 176,458 78,855 1 123.8 397,443 281,150
Lac e ’11‘9, ¥ oudreRiver 267,197 | 146,280 82.7 201, 702 283,307 Pecos River direct........ 119, 848 34,601 | 245.5 274,243 198, 286
Goveranc | wam | zos| acd) Gebo| 7 Hondo Bovor...-- st | ovos| el amils| svam
...... 3 4. 4 ondo V... —10, '
Big Beaver Crecl: 5499 | 17100 | —62.4 [t 11,895 10,699 Penaseo River, 13375 5102| 1022 10,880} 13,73
Othgspgi?b(&%%és o It B M 6 83,828 ) 2,00 O%‘ﬁgibumms OFeS| gem| rsum| 173 23,38 | 21,405
fonp S SouthPlntteRiver.. 180,241 | 28,300 333.3 183,080 | 148,048 Los Mor%sigl:ie-lé: : ZZICI'.IZZI;ZZI 1,469 ‘680 | 116.0 534 1519
.............. e 2,872 —90. 4, 51! er tributaries o o
Othertributanes of Platte Y ! i ! Grande. . .o.oeeoeuennnnn 125,613 | 563,485 | 907.9 || 209,036 | 144,046
PO 5| 2401 | —0.8 6 644 ’ ! ! ! ’
sk T umrlos.. 34,0721 22 34| 56.2 53, 644 44,402 Independent. streams In
g publican River......... 54,200 | 21,022 | 63.4 52,080 43,022 Rio Grande drainage
mUB uﬁ[%x\lsgr‘ () SRR 2{% 4)770 —63.9 1, 420 1 2462 o) o R, 18,992 8,355 | 127.3 34,020 26,852
oﬁxer tributané's'b'f'ii{ihl' o R Rio MIMDIBS. .. eevenrennnnes 12,657 | 26,546 | OL8( 24,243 19,554
Other £ i ---------------- 13 552 | ~97.3 70 70 || Fresno River.. . 1,798 "200 | 799.0 3 598 2,331
Tt butanes of Missouri Rio Tularosd....oceeene. R 4 547 1,568 | 180.0 6 085 4,877
4 P 51,080 | 80,320 ' ~35.3 403,076 | 156,161 || Other independent streams... ""00 L 90

1 A minussign (—) denotes decrease. Per cent not shown when more than 1,000,
2 Includes springs and wells.
s Includes 65,744 acres in Colorado for which main gtream was not reported.
1 Not 1eported separately in 1902,
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| i L R ¥ B G ﬁi | | . B.A.SIN‘ 1919 AND 1902——0011“‘11110&.
ABLE ¢ ACREAGE R

ACRES). Area
‘ AREA IRRIGATED ( ) e en}_er_
). rises
AREA TR ATED {ACRES). | eﬁgrﬂ_ et ﬁckg%gg % ise
| imlAﬁm prises Per prises, ) iabi}e
Were RAINAGE BASIN. cent of of irr
Per in enter- | aenahle D 1919 1902 in- A cacres). gmilgg%
BRADAGE BAGIN. cent of pﬁ%ﬁ '] o ?d‘ crease. l(gcres)
wie | ogser Tyt M : i
croane.t ( )
ainage 2,313,163 1,639, 473 41.1 f 4,238,028 | 2,880,858
| e e 815,030 | 534,801 | 0587 || 1,210,721 | 9gv o1
Celocallo Rbvir aod bl | o a0 | 627,15 | 160.4 | 4,004,402 | 2,986,957 Trihutarle a:fsr(};ﬁ?ltﬁalgt&?iﬁg é?%‘ P 2%3 Gt | 1770 gggi Tho %&gﬁ
561, 506 Bear River direct.. ... 'sil | 38,502 | 20,8 48,358 46,890
865,264 r Biver 46,8 Xl A res|  1ise
o Sisiad By LI Sue | iEe 8,020 , 905
K i AN
. 9,024 '
28 A
o : m 212,836 | 177,746 |
ﬁmwm%%mk Hyeea| 18,179 wmg g ﬁ’.% 7738 194,46 | 249 3 %
louth go Creek .. zﬂggg g’(ﬂél 4,6 | 558 5:% 80,355 2.4 1482 ggé 11% 248{ %2
r ! 11, 3 .
wnﬁmm@wgmk bo| o W5 | i ey 20l bl s |
Pitter Creel 5k | 28,130 | 1345 178, o] 22/373 2 e 001 5,85 %
G]féﬁiﬁ}é B:m , 813 0.8 ﬁ'?}gﬂﬂ 44'087 4414 .5 ) g
mr?yﬁ),mk mm 26, 787 , 6.2 maeew | 07,800 Other tributaries “of meor | 113.6 31,650 30,320 ,‘;
mw’mm River.. W e | e | sims Weber RIver........ w7, §
Prics Biver. ... oee| 2546 | 87| ases| soosh o WO and Vibur) s | 0| 0|l s, | o
o mzwl m‘m‘;"i- Eiii»ﬁ'-' ' 1 taries and Utah | “aglosa | Tazdon| 43 90, 42
= ~Tasiely e T - e W B+ 2 Jorden Tiver sl @laad | 2778 o I 82 12
Y %, . 18,424 | —69. )
&n?:a %rmw River %% 1%,} 3031 29 34,960 | 26,807 P&MR({‘?;}: ......... 52 g%g 38' gg g 4% i g?j’ gg? 56, 672
’ 1 b B Rivar e 21 % ey : '
Otper tributaries of ool 0185|8522 ‘Amerloan York Hiver.| 19,1
e ’““”“1 ' e Wl Wi e i i I 7| o) ) ) s
“““““““““““ i emewamoumanmen 0 991 88l ; X
o w"‘: A e s | e i ] I qiozdan Biter. 1,45? i 100013 | 82,6 || 2,088,307 | 1,879,950
; 931 2,47 8 ) g Inde) .
rea. 5 s e E ' vier River an 048 | 14851 630,484 1 402,387
B Bover ol T ol 15 56 ane brar 125’207 150.3 || 351,553 | 296,100
T Stiver .. 15,18 1080 WIj 4] 16580 @0 9 mg B0l s
Eg) gt Al 1, 3 N y 9 X !
W&"?& '3 fa,mm 8.3 40,787 26,018 gj a5 | 4243 s2o20] 100170
S mmamimm OO | 10| GL0Y 400,034 ST 20,684 | 235.2 1%% ry
mm osobvabons B R Yo 23 g 620 Wos| seoa| ocosoi| 508
] - 012 | ey 28| 008 155 | 30.9 4,326 3,446
§i‘;m %7,174 w.51 5 129 2,891 0L 308 b 263
W | AU asaf o SUE0| 26,000 i W
‘W‘@mﬁm 8,19 B6,309) 87§ 107665 L0 219,767 | —10.0 || 348,5 |25
© Guntion A B 84,040 | 77,72
Gumnison Kiver .| 70,80} 90,557 1006 12,0 . 07,742 | —29.2
m‘“’w ik o Girang g jognd Mepen Baind e 11,680 | 186.6 || 74,284 | 43,649
e S04 26,000) 1080 1L Pt 7765 | 18.8 || 40j610 | 26,085
e A ]
e | opmel 0 o7 488 3,060 | 100.5| e8,607 | 10,470
o6 | B2 Mstell 25,1 lga, o o
AR R o 494 26,73 | 238 48,3 1,21
BAVAE oo ormeenrned 8040 51151 .7 19| 9 Yol | 28 ' 20
i : : by anall Lhee Y974 14,006 | —25.0 || 40,760 | 10,80
g4l amem | 13685 T8 g; i
. 597 w06y 20,08 Hever , 31,602 | —70.0 ]| 6700 \
k o5 of
Winl Mol - w'% 0 Otlli‘atmlgg%%tﬁ?ver 1,071 | 424,400 | —B4.6 || 21,5% | 11,582
1,68 1,256 | 3L ama| 1,809 Truckee River and tribu- mo| s05a | 01| 3 ‘é wl 2
"”""""""":: 14,808 32,748 | —55.4 J
wos | m,ms| a7l sssse| w880 Jruckee River direct.. 31| 7000 | —55.0 Foo8| 3218
el VBl wil | i s Biver | 24| ama| ol sam| 2,
Tk . o oo pernnnes ] 163 49.7 "B00 250 Cason River and tribu-) | o5, 005 | 10,46t
e nsttions of Lit I 75, mam) 07| el
cncmmwr rodn v | win | Bal enis| sbou Sther ﬂ%ﬁtg&? 1 IOt B . 78,704
e s EA aent . Carson River........ 7,620 | 14112, 108, 265
&,408 | 60,830 | 7.6 210,631 | 174,229 .
3’:% 13:% wﬁg ﬁ’ b 1133' 861 Wtﬁet. mm . aud m‘m 152,625 io7, ggg g.g ggg{ %:;% Eg g?%
sl h y ‘
aee] 0606 23| Me7| 1S Walkeer Hiver direet. .| 162,06 | 106,
phao| waa) ) Zno) mho Wflkar River 570 70 1....... 2,460 7.350
e mts,ﬂm %g el i Duck Creek.............. 1 s 2 4100 (803 ig,ggg i
= : e 08 705 | —4d, 3
G50 | 80 | 2 Gl h4m it:ug Vanéi“%réek 131?;4 4,060 ogg glg, 33(7) lg, ‘7’&1,
, 3818 . )
4,@2 2,804 8.6 %g.g%g a;’a%ﬁg Mono Lalrﬁndtribu 3{1 %gg o 233 ol g?;fgg 32, 213
: TN \ . 8 540 | 753.3 )
) LM~ 3,887 L7 %%?R%g 1421 o 51,902 | 177.5 2g(i§ ;1;%1 182,748
14 ,
ope s | b wo ww|om| GERERET Cha) G ) Be) B
brib ok 0 466 i reennreans 0,085 | 38,150 | —74.0 19,835 13,
T 90| 15,85 -m4l W3] 13 f# B Crons S;diégon ...... 1,008 | 2,165 | —12.0 Sus| 208
Whitews b i Dmmaramd litzen 21,366 | 84,701 | —-38.5 y i '
irfvasaries Imw..fw.l. 5,87 s6t ol 18,028 9,950 Bilver Creek............... 16,810 ¢ 13,6001 23.611 42,770 b 17,304,
1 A minnsaign (

) dmfmm detrease, Per cent not shown when base mlessthan 100 or when per cent is more than 1,000,
agperotely In

* Nt

8 I&dm ores in C‘mwnda for which main streamn was not reported.
+ Todadey sparings and wells




IRRIGATION. 51
Tapre 7.—ACREAGE IRRIGATED, CLASSIFIED BY DRAINAGE BASIN: 1919 AND 1902—Continued.
AREA IRRIGATED (ACRES). ﬁx;ea AREA IRRIGATED (ACRES). Area
Al enter-~ ‘-
mclfxccf'ed prises Aren ;l;f;gs
P in enter- | VOO fncladed | yere
DRAINAGE BASIN. o2 || “prisss, | capable DRAINAGE BASIN. Per |2 Snter- | sapable
1910 | 1902 | B¢ fating w19 | 1eez |eemtor| Pigg | ofimri-
crosse.| (Bcres). | jg0h In- | (acres). E&xtmg
(acres). orease: (uég??
Great Basin drainage—Con. Columbia River,ste,—~Cor
Independent gtreams—Con. Independentstreams, ete-—Goﬁ.
Bﬂvies River... [N 64,842 26,041 | 149,0 102, 268 95,867 6) her indep ondent
8‘;‘;:‘;? Creek. 5,358 1,980 | 172.0 5, 866 b, 466 walt % AT eennn 1,562 | 38,077 | —60.7 6,720 1,
a8 Wally
SLTORINS e vnesners 268,707 | 2203,074 | —8.6 || 543,045 | 351,358 Klie]tdtgt ﬂvﬁ?ﬁr ?g’ gagé % 2%3 3123 ?éj 2&% ‘fg; m
) White Salmon Rivi 8, 247 912 | 585,0 11,958 7, 207
Columbia River and tribu- Umatilla Ri ! , !
HBTIES e m ssunennnmnronres 3,873,245 1,207,487 | 108.5 |1 6,336,801 | 4,068, 518 JWilIow cféeycer 43;2;% §§ 3%3 Sﬁig ggj ?ég 53: gﬁ
ohn Day Rive 86,141 | 27,604 | 30.9 48,101 | 410402
%’i}o“t”e‘l‘]’i? Rivate: Glreat. US| Il ipER %L Deschutes River 11016 | 20,108 | 430.2ff 20,014 | 174790
v raeneesnnnnnn Y .1l 14423 | "9)724 || Hood River.....

B Tork and tributaries. .| 280,200 | 2207851 | 24,6 | 603,088 | 444’028 || Willamette Hiver.. o700 nETL ST WERl B
Clark Fork diredt. ........ 3,188 | 5,808 | —63.8 5, 6,786 || Other tnbutmes o ! ' ! !
M%ssoula River and tribu- 038,760 | 221 043 8.0 2,021 225, 902 River...... 25,773 8,423 | 2060 59,009 35, 638

Mis'sblifd Hiverdirect.., ~ 2,550 | 1,181 | 1159 8, 322 5 Pacific  Ocean streams '
il T B b e e omaei gl
1g oot River... 3 1,476
Big Blackloot Rivr... (| b gl sl o4 and Columbia Rivers....| 8,570,687 |1,556,232 | 120.4 || 8,978,320 | 5,155, 509
O‘i}fgsofligo%’ﬁ%!gf s o 5612] 28138! —85 17,851 1,007 ﬁgﬁ%‘{i}:ﬁ%}gﬁ’ 9,160 338 Tosll... 200 5,860
3 541 17,851 11,007 || McDowell Creek..... ETT N | N R
Flathead River.... 44, 333 (5) ..... .o 54 233 113 150 {| Rogue River and tributaries. 88, 569 13,000 | 177.5 131,131 52,816

Colville River..oeeuevrennnaene 6, 960 310 feeuerenn 18 200 18, 993 Rogue River direct..’ 3, 2! 838 | 505.2 14 166 4673

Sptoksne River end tribu- o0 614 w0 80| 27,3 %xt leCButta Creek. 8,708 | 1,208 | 455.1 54,383 8417
o iver divect | Joss| gl W | Ser s Crodis 1L a1 Zgm| v Bae) 140
8 m d’Alene L&ke i , Fvans Creek...... 1,333 995 | 492.4 2,748 1,814

oc L 161 ® 10,469 5 681 ﬁﬁglegate River.. 10, 659 4,239 155 17 335 13,012
S B e ' ’ Othgr!%riblgf?;ﬁééb'ffﬁ"é' 4901| BEM| 60| TS| G
20,688 | 2,257 812.0 42,042 | 30,261 RAVEL . eeevnrrsnssns el sams| vees| st 5,521 4,904

1 Telmar 7% A 708 2,800 Klams.th ®Hiver nd hriba- ’ ! '
%allfl n % eki Ok 6,729 1,005 | 5145 11, 478 11,288 || HOKI0S.eemranemerrreeenennonn 153,105 | 80,433 | 90.43 302,793 | 205,374
togearn%iw‘rlg?.r SO aaor| e8| sonsl| s | 18,124 {%Z’]tnﬁfselrﬂvar direct. ol hhe }gg Tl e

Methow River... 12,57 | 1,675 | 65L0 24,017 | 16,52 Bprague River...... 5*8/’ ges 5 é§8 iy 13 ﬁg gg’ g%

Entiat River.... 2,054 2,019 | —20.6 2, 662 2,261 Other tributaries of Kla- ! ! " !

Wenatches River. . 23,734 | 3285 | e22.5 30,288 | 34668 math River. ..... o1017 | 222,749 | —7.6 29,132 | 24,015

Crab Creek.................... 6,088 | 1,037 | 214.3 0, 400 8,048 || Russtan River_...... 1. .0 045 "314 | 869.7 12,475 4,200

Yakx{_naiad River and gibuttaries. 337,203 11, s 4l 436,797 | 353,044 || Saoramento River and’ tribu- ’ ' ’

kima River direct...... 4 5 2] [7: 4 G T
Wilson Creek. .. 1 Tier| ee3| s 12, 11,807 Sig(serameut River direct G000 | Q32| AOTHL 42% Igg S oon
Naches River. | i9ea| ovssl Sia|  ares ! 984 Sooramonto River direot.| 104,307 | 10,842 -siill iomonr | 1o e
Ahtanum River........... 9,287 | 3,849 | 1413 9,982 9,342 Cow Creek ... 7000000 Teoes| 20321 | 16L4 12,488 i
0%;}1; tmbutanes of Yo~ o5 294 640 ‘.8 o 43048 ]C}otttﬁm(\)root%( Creek......... 21 972 1;858 60. 211 016 4z 112
............. v atuie Cenanmsaaarmesn s
Snake River ang- tribumnes... 2,712,018 | 807,044 | 236.1 || 4,067,747 | 3,376,146 Stony Craek.....ooi1ll1 0 2%% i’ ?ﬁ 4%%.3 4%I iﬁ 3;;' }8§
gx;gg% Lg{ﬁ\trfr %{ect 44, 06 60,397 {..uaaeen 948,25 807,088 Feather River............. 1421 84l | 67,111 112.8 , 7 7: 463
e River........|  6718| 3528 | 90,7 9,8 7,498 Yuba River... 19473  l....... 60,074 | 23 492
é,ﬁ%l% f}vxé;s Ventre River. . 6, 3,500 | 73.5 9,157 6, ggz Cache Creek......eoennn.. J541 | 3756 | 5634 56,498 | 31212
s v G i oo Kiver | (P10 | 1010 3031 805 530
) g (P .
Henrys Fork San J tﬁ;ﬁg l;tii‘\;%li‘.éfﬁl. tribus %0,008 | 231,388 | 177.2 155,856 142, 013
South Fork of Snake River LATIOS. st recee e neseans 125, § 204,066 | 8,248, 919
Blackfoot River........... San Joaquin River direct. . , 083, 3, 300
Port Neuf River. TOTD RIVOT . e eaveenenensn , 665
s R T e
....... 11, 23 o
Salmon Falls River. . Ixavgeathwer ............ 509 i’lli
Little Wood River.. Kings RiVeleecvenrnnunness 95, 263
Big Wood River.. Fresno River.cooviaceaina. 14, 016
g{;x;ﬁgg%%?r . %\[{er?ed RivI%r ............. 71,700
.- uolnmne River.......... 533 425
 Boise River..... Stanislaus River.......... 75,850 111: 192
Malheur River. . Calaverag River...... veeed 13,323 N T 21,598 | 16,480
Paysito River... Mokelumne River. ! 848 5,858 | 563.0 155, 480 72,144
Waelser River.... Gosumnes River.......... 3,250 O Y TS 9,011 8,405
Burnt River.. ... Other tributaries of San’ ’ - ! ’
gmdgelgﬁver b ({ oaqulnt Iéxverf.. e 55,015 | 241,241 33.4 96, 108 81,981
.......... riputaries ol an lrancisco
Tmnahg River... , 828 5 Bay other than the Sacra-
Salmon River.... 3 s mento and San Joaquin .
&rande Rondo River... ... ) .3 |1 98,0121 87,317 ||  Rivers,........ceeoiiiiiinns 76,947 | 38,549 100,730 88,779
i sy my o em g mu vl wis e
Pataha River............. 1,480 "619 | 139.1 2,362 21909 Other tributaries '807 | 23,510 35,202 | 25,245
Palouse River............. 1,785 508 | 24L.5 8,645 2,020 {- Pajaro River... 19,771 | 14,187 33,820 25,769
Other trlbutaries of Siiake Salinas River. ,007 1 10, 60, 980 57,456
Ingependent ik | | | o ol Bt - v Sht| T o | 06
Jat:} B anta Ynez River.
iver Basin....,............ 100,018 | 44,011 | 0.7 353,251 | 182,811 || Ssnta Clara River 28,270 | 14;214 43,205 | 80,216
Cames Gredk. 1110101 17,490 | 4,107 | 825.9 95,199 | 46,190 il Los Angeles River 59,0721 5,310 82,657 | 73,606
Beaver Creek.............. 15021 2330 | ~35.5 2,500 1,070 || San Gabriel River. 127,146 | 33,766 161,737 5, 022
%edlcme Lodge........... 5,019 3,225 55,6 12, 445 8,390 || Santa Ana River. 185, 508 70,492 281,830 218,736
Bittle Lost River.......... 11, 552 6, 825 69. 3 31,452 18,732 | San Diego River, 8,812 5,130 14, 038 10,788
ig Lost River,........ .. 72788 | 23,547 | 200.1| 204845 | 105,727 || Other Pacific Ocea 58,4%7 | 126,108 147,934 | 91,268

1 A minus sign (—) denotes decrease. Per cent not shown when base is less than 100 or when per cent is more than 1,000,
2 Includes springs and wells.
! Not reported separately in 1902,




- AGRICULTURE.
CAPITAYL INVESTED AXD COBST OF OPERATION Tasre 10,—CAreran Invesrep, 1920, anp Cost o Oreramoy
AXD MAINTENRAKCE, %ggpg‘ammu.mcn, 1919, CLASSIFIED BY SOURCE oF WAtk
- 1 . ) . £
TasrLe B.—Carear Invesvep v [RwioATION EXTERPRIBES:
1REH) 10 1920 [When wateris
o). pumped, cost of operation and maintenance i
1 . and attendance.] neludes cost of Tuel
| !
i | AVERAGE PEB ACRE. =
; I ] P
i | A OPERATION Anp
CERAUS YEAD, ! Porsent of CAPITAL INVESTED, 1920, ;
Amount. | inerease. Pament ' ‘ MMN{&INANOE
; | Amount, | ofin- y |
i orease. CLASS,
i
N » Per Areafor | Aver.
. et o Averaga'| which e
— - - o ot Amount, ‘t%};g lot g r‘e‘pofé’eﬁg 8£6 cost
S, 454, 005 | 890,32 | 16, &5 753 | (acres), a%’m' 1
Z} fgg,gg% omi 9.04 1.6 ~ (.
| Eechiiot i B 798 1o, TPotakeneuer v eesrnneen|8807, 657,328, 100.0 | 320.81 [I 16,200,750 | $2, 43
FABLE § ot ) T gtreams, gravity, . aane.... 570, 29,81 | '
2} A.m'mx.lmmmu ('LASSIPIED BY I).wn wl’%mrmmn. Btroame’ puipad . -oerirros 423’3’13.39231& %Hl su 11 %Qf o L=
| St numied andgmity Gazay | 14| a0l o] o
. ‘ v P0G veeeennnnene] W75 260 | 10| 4585 K 1,084 58 y
DATE OF PEGINNING. Amoune, | Pereent ! Avorags | Jrells EDWiﬂg ..... sl S oas o el v 13588 110,07
© ' oftotal. | peraere. Wels flowing and pumped..| 2, 19y, 672 5861 [ AN Y
. B ) 408, 67 0.4] BRI 29, 600
o T | fake, E,%’?i‘i""‘" ...... naLol) 0| B0 sl e
YT, BAT, 80 100.0 * | Bpring .. pinom| o8 mal oy L
$28, 8L o e wat 8, 14, 9 . 23,08 | 139, 244 1,63
0, 527, 507 T s | Cltywater e B8 22| GrATi s 2w
qg‘;z\m! i " by Hew, L...:. ....:. N ! 44 X ’ a0t .78
“;g T2, é‘ﬁf g:f;) ? i’ls ?é ﬂtrastm[fﬁd gravity, &nd 1, 444 8 52,85 LosLy 005
6, 447, D44 1. X pum T I
77 40 o7 ; 1}.? ;%gg Btreams, gravity, and 8,347,835 | 4.1] 72,78 315,640 | 5,07
l%’ég' %gg’;‘ ; %Z 3&% thﬂuy wells,.... .. ... [ 4§ Zﬁ}g, ég% g é ?7. 38 79, 354 1.38
§652, ST, 00D | ‘ Other and - 4, 67 BEEw |- o
ﬁﬁf%@ 13,’-77 ﬁ'f{ and not reported......| 876,218 | 0.1| 54 11 041 10‘;1,‘
2, 55T, 053 | 52 16,83
b : %::? gﬁ;{fg ;aitrri%gte? I 1510,
o-tenth of 1 per cent.
Tante 1L —CAPTTAL INVESTED, ¢
1E 1o AL INVESTED, ("LASS
ASSIFIED BY DRAINAGE BASIN: 1920 AND 1902,
INCREABE,!
DRARIASE BALIE. 1099 wee - INOREASE
Amount Per DRAINAGE BASIN, 1920 1902
" j cent. Amount. | Ter
: T [ cent.
Tatal.......... e s 207, 65 ;
. -, 7,828 |$62, 531, 685 19615, 195,600 | 453 || _ Missonri River, eto.~Con. .
fasourt River and tributories.] U9, 553, L0B | 16,176,577 | 115, 3%, 580 | 713.9 Yalmmcme %ifcr’ ete~Con. '
Missourt Rever e AT T PIee 0, 303 61,708
M AR BE|ne | hnmasse 88| 8B el w
ot ’ b, 5 "8 .31 GooseCreek.......... .10 2,8 47, )
ﬁfﬁﬁm Tiiver.... 1,728 738 b g} B e Otlmributmesoﬂ‘ongue W88 | 127,100 48, ﬁg i
Boulder River.. Ry 34 lig ggg DL ] S Po“ggfléuvbr"ﬁd‘t}iﬁﬁufrié&“ LI iE | a0 58 81,497 | 20Lg
Oﬂwfmtrimuunm o'f':lé"!eiﬁ;xi . , 600 ! 658 ‘543 | a7 ! WF“&?”& Icéirect 1%' '558% 12, 2o ?9]; ggg 3017
Modison River,. .. 0ss | 277 | mean Grazy Woman Creck g | ARl thmoo (S
Gallotin Hiver. . el wel wne Qiear Creek s | | pos| BT
S Cwrm ) o U140 | o000 || 107,506
THE i | e Listts Misson Biveroo Lgga | sz g s
55 . X ssonri River """ """ . .y y 2
Eor A R A Morsan I m“,’-’..l.‘f??::::':"""" mes | i | R R
b | gl B Cheyenne River snd tribntarics...| 5,600’ ooy sl 106 | 0960
70088 R v o oyanne River direct.... .| oo ony | 502\ 5158587 |
DUos | im0 | a8 North Fork (Bolle Fourchay. | q eez | 007 | 4052 125 | 10000
2,4 34 w3 g, b ] . Southl"égka.ndtributaﬁes il avos &30 " o500 | ELE
i sl ?s‘ﬂ.’ il | abde i oo rect.... wgw | il Lrds| B
I ongema L 7 and) 5 | :
g | g 5077 L T hse s | i Il mpee Ryer... ... LT T g ' 3,440 ~3,440 | -~100.0
i e s | gl
425 | ,893,983 9,241, X
A 3 RE S L
029,%% I 1k, 7 7fm BB, o nrarearey s, 25,702, ' .
B Gme) Cnen B |0E | pue| o
608 | 2,650 | Srand Fncmﬁiﬁi{e}i{ Creek, %’ ég; 1168 113671 | 98T
«\'7?0 ]’ 17 :6';.7. SE:{‘“‘F(GJCS}( crememeeenas 184 200 gg, 2%8 21, 864 43.0
8;1_11?7% { %Zﬁi’l g},i‘ Taws Creek.., - 777700 5‘52 131798 1—43’ ggi 3;%%
WSO I 1k Medicine Boy Tivar.. . 0,050 1 41,877 §174 | 195
Bl GHR BB HELS En w4k dn G 1
m Hiver. " Remm ) BRI Box Fldee teei , ’ 5.
Uther tributariea’ of B0 | .60 | % i ?gﬁﬂief‘;‘riek 106,616 3(751 e S| d
hitasios of Big ) i . S o ) 5 67,091 | 178.0
Horn 4, ffmx 1y i;? P Labonte Creck . goull s ool | T
0 sten () dengbes ’ ’ ol
: m:smm ;fn‘mm B WWE Por pent not shows when more than | 000,

13
20 in Colorado Lo which main stream w 88 not raported,



IRRIGATION. 53
~mupre 11,—CAPITAL INVESTED, CLASSIFIED BY DRAINAGE BASIN: 1920 AND 1902—~Continued.
e - v -
INCREASE,! INCREASE.}
DRAINAGE BABIN. 1920 1902 n DEAINAGE BABIN. 1920 1902 Per
Asount. cer?g. Amount. | gong,
Missouri River, é\tc.—Con. Rio Grande and tributaries....| $34,172,940 | $6,3067,085 || $27, 805,875 | 436,7
Platte River, ote.—Con. . s
iver, ebe.—Con. Rio Grande direct .. 21,840,536 | 2,451,393 || 18,859,143 | 760,
N“%ﬁfa}gff: %&er’ and tribu- Snguache River... 103048 | 16,165 '"86,8%8 | 5375
[t s 1 U PTPU I $4, 386, 606 $888,008 [| 3,498, 600 393.9 || San Luis River... 184, 312 4,220
Tarame River direct... 074, B41 661, 208 318,635 47,4 ! Alamosa River... 556, 900 27,080
Tittle Laramie River. . 48,753 119,122 —70,360 | —b89.1 || La Jara River........ 30,275 (O]
Sybille Creek.......... s 32,200 32,841 | 102,0 || Conejos River.......... 504, 739 68, 242
N%tth Laramie River. . 306,708 13,886 82,822 Jearusnes Trinchera River........ 659, K80 23,650
Chugwater Creek. ..... 83,155 30,045 52,210 | ~"168.7 || Rio Costilla. 11,471 4,607
Other tributaries of Pueblo River. 19,982 11, 560
Laramie River.......| 2,818,198 130,787 2,787,481 |._.._... Rio Chama,. 141, 891 29, 849
Rewhide Creek..... s 27,330 49, 445 02,115 | —44,7 || Rio Santa Cruz... 18,281 12, 862
Horse Creek... s 536,475 132,847 403,828 303. 8 || Tesuque Cresk... 18, 864 22,680
Blue River..-... . 31,050 22,620 8, 430 37, Rio Puerco 88,109 53, 523
Pumpkin CreeK.......e..0s 92,060 19,925 72,135 362, 0 || Pecos River and tributaries. 7,488, 049 , 185, 856
Other {tibutaries of North Pecos River direct.. 5,514,000 | 2,735,221
Platto RIVG....ooocros 1,710,186 | 2273,947 || 1,486,180 | 524.3 %ulllémsRiBiver. .. ?;g, ggg 2%‘1)' ggé
River and tribu- ondo River... i
South Platte Ty | 85,076,200 | 4,000,435 || 81,680,304 | 036.9(|  Penasoo River 907°003 | 50,363
;100,612 | 2,057,210 || 7,142,402 | 847.2 Other tributari 648,507 | 2107,477
187,240 76, 635 60, 605 79.1 || 'Las Moras Creek...........une 102, 566 7,92
862,209 | 404,775 457,434 | 1130 || Other tributaries of Rio Grande...| 2,761,018 | 417,364
5 TN 5Ll £ ———
i,1 , ndependent streams 0
gj %9}; égg 1, oga;j 333 g gzg’ ggg 644, 5 Grande (rainage basiN....... 851,171 | 128,550 524,620 | 4148
’1201 18 322 g6 || 7 ggi ot ) 132 % Rio Mimbres. ......... T 56,002 111318 25,570 | 1885
ver Creek 2, 6l - —46, Presno River.. .- 2 cesena e
Ei%g'é%%‘lémek ........... 445738 87,140 368,508 |  411.5 || Rio Pularosa..ooo mnieiiiis viens 33,900 | 5,808 28, 032 4;&’;
Other tributaries of South Other independent streams. ... -... 1,485 6,030 —4,565 | —
Platte RiveT...ozsenseen- 4,764,601 | 2139,200 || 4,625,401 |._......
T,0up River.eeeeecneenes eeanven 21,300 320,615 —209,815 | 93,4 Colorade River and tributaries.| 80, 606,940 | 11,208,671 || 74,398,269 687.3
Other tributaries of Flatte
RAVOTuareuorsnsrasasavamcane 5, 127,714 —22,714 | —82.0 || golorado River Qirect.....uonesenes 22,914,032 | 758,073 || 21,460,950 |........
Kansas River and tributaries. 537, 605 437,209 100, 396 23.0 || Green River and trioUtBries. -. ..., , 502,346 | 1,470,459 7,121,887 | 4843
Republican River..... 500, 285 404,017 96, 368 23,6 Green River Airect. ..o eeen..s 547,16 57,900 480,266 | 8450
Smoky Hill River.... 34,953 3,410 31,543 | 9250 NEW FOIK .. nnennemroormmsnns 203, 043 A 265,790 |  975.3
Big Blue li{.’ivter ...... = 1,625 (3) 3 O Jorse C’°°§'d i 4%, 2138?] }?‘ (3)?)8 44;' gg}l 283,
ributaries o; Yott ook, eeonban
i i | onsse| —ssu0| —gn4fl  Gomongect Crect DL o oo it
Other tributaries of Missouri River.| 2,373,962 407,772 1,908,100 | 482.2 1a Barge Creek 39,150 20,365 18,7851 02.2
Fontenelle Cree 3, 000 9,777 28,223 | 23N.5
. Bitter Creek, 93,158 4,500 BE, 638 |........
Mjssiissippi :leV_'er a}\%{ 115;231\11‘; ‘Blacks Clx_ir‘eeljc{ 5967), ggg g%, % 408, 6428 ’éégg
exclusive 0 "
v e . 35,188,780 | 4,619,814 || 30,503,075 | 6616 f;’,‘fggfﬂo‘;{{ i 374140 57,835 316'305 | 546.9
Migslssippi River direct 502,89 | (%) 302, 386 Ducheme River. BRI Q| arow e
is ver Afrect. .. .eeeeen-. 2, | 8y i 302,885 |....... =l Price River...... 3 g
N ver and toitaiaties. . | 30,2130 | 4,580,655 || 25,856,735 | B3 || EIOGRIVAL L eeeeeeneees S| ommo| —r0| —5e
Arkansas River direct......... 15, 092, 972 B 320, 326 11,772, 047 364.0 Yampa River and tributaries. . 1, 197, 9785 4 560, , 083 110.2
80, 000 24,785 415 | 1784 ‘X}Bmpa, River Airect, ... 162 768 (;), 162,768 |........
scn, 287 | 100,240 a0, 087 - Littla Snake River........ 11, 395,107 186,449 |""BA
oMl | e | nlste Oprimbntareser Wi |y | o me |
1,190, 695 4,970 | 1,185,725 | White RIVer.escvnacasmencrsnns #7,141 | 137,005 310,136 | 2264
w00 w2 o0 | a7 O wribvtaries of Grem ios,ees || 1,00,000 | 902
" Purgatoire or Las Anjmas i ibutaries. . 3
* " River direct. .. | seas0| sra1s|| asw0,03 | 2246 | Grond Riverand tributarics SI65L 241 |
_ Trinchera River. 3,613 1,0 2,508 [ 247.8 50,625 | 967.0
Canadlan River an 24,472 | 282.9
taries. . ......... 5,165,486 | 435,860 || 4,710,626 |........ 95240 | 4459
Canadian River 148,331 22,108 Igﬂ, 223 570.9 33, 442 44.3
Cimarron River. 2,188, 908 130, 680 2,058,828 |..n.... 8 ! 244,006 | 140.6
Vearmejo River.. 1,248, 537 131,020 1,117,517 852, Phtean Croek. : 341, 60,035 281,720 460.3
Ocate Ureek. . 819, 520 9,400 310,129 | cnses Gurnison River and brbitaries| 10,745,767 | 1,351,906 || 9,803,801 | 694.9
Mora River, 262, 575 99,475 163,100 | 184.0 Gumnison River direct.... - 2001, 55,380 946,439 |:.......
Ute Creelk. . voeeeennannans s 0,000 3,000 - Taylor RIVET s e.evnss 6, 64,985 —~58,0 —59.4
Other trihutaries of Cana- Tornichi Creek. ... ... 129,243 | 28,350 100,803 | 355.9
AN RIVEr. . ooovsueneaes- 080,606 | 233,217 947,829 North Fork Cragk. . 2,647 | 279,705 39,043 | 128.3
Cimarron RIVer..vi..caserneo- 416,304 83,277 833,027 Smith Fork River... 96,075 21, 600 74,475 |.oo.oan
Other tributaries of Arkansas TUneompehgre River....... 8,945,702 | 643,1211] 6,302,681 | 980.0
AVEL... -veeernamnennnrennas 3,410,280 | £304,025 || 3,046,255 S ortes of Uil
§t. Franais River. ... | asTT us, 1 TS0 RIVBE. o ossseeesene| 1,643,381 | 2265,705 || 1,877,616 | 5184
D Y s aeaee o w1 3,092, 987 R10 DOIOTCSr.n s v vsvseeseans | esamse | 11878 | Blew0Tio | 216k
ugchita River...cuu.e... . -3 i fes of Gran } "
Red River and tributaries | sos e 18y 305,316 e s O e 1,701,300 | 3227,0000 1,474,272 | 6494
Other tributaries of Mis 1 Fromont River. . 567,050 |  189;880 877,070 | 1994
River...c.vvvese wrisesereasnverren 28, 686 120,941 —1,255 —4,2 VATEID RIVOT.or vosssenaamsenen 1,622,907 171,356 1,451,842 R47.2
iR e ) g
Gulf streams other than Missis- %{aax;l 0(1)1;1!11% R :;t_)r rect . y 35; 58 14: A 20; S
e T N EXCUI S g - sl W G
1,148, 088 .
Atahafloya Rivor and tributaries. | 407,656 | @ 407, 950 Jnimas Bivor "142.5 61,320 81,250 | 132,
Vermilion Riverand tributaries...| 8,355,327 3 3,355, 827 Othor tributarie
Mermentan River and tributaries. . 7,718, 707 (8 7,718,797 RIVOT. oo revsstemrnemnsnenen 108,304 36,245 162,140 | 47.4
leasion Lakeand River and tribu- Kenab Wash..... - 20, 500 41700 15,800 | 336.2
qlaes, ... S 1, g%g 3§2 ; L 2%2 332 o WTorns BAVEE. wreovnsrrsesereres 55,504 15,636 39,868 | 3550
abine River and tributaries...... 5 98 - e S ot B )
Neohgs % ' Lo s Y 51231 i L’ttgrl?eg?lfr.ﬁf‘??. Bhver fl.lf(}.?fl.‘?l.l.. 480,206 | 265,701 104,805 | 122
Brazad ng;- . L s , ? 544,100 Littls Colorado River direcs. .. llig. 8| B0 e e
Qolorado River 3,000,010 | 164529 | 400,357 e e dgmas | sl 4siaml.l X
e MEE | MEe Othar  eribmaries “of Tife| 7| o T
Other Guilf streams 1587460 | 200,727 Colorado RiVer.eoveesssenses , 3 204,

! A minussign (—) denotes decrease, Per cent not shown when more than 1,000

* Includes springs and wells,

¢ Includes $244,785 in Color

: tely in 1002,
Mot roported separats Y ado for which main stream was not reported.




2—Continued.

i INGREASE.!
i DICREASE.?
1902
»»»»»» - RAINAGE BASIN, 1920
DRATIAGE BAS. w20 1902 et DRATTA Amount. | Per
Amount. | gent,
nerads River, ote.0 Gmwmfnmm g'n— gor
odenaite Bbver, ebe-Ciat. p y 4treams—- PR
i i .. sEman| mmar B | e I Ly
by Ve S “a yitdy | 3 d L
Ko Framctscn B pryed BT - et %';letpcreek Uregonl, 7 28400 9 ggg 753
e M@ Biver... sev g ?&gg’ g%g : I)onnar and(.ﬂlltzen fver. 131, 753 o eis i '
L S 9,686 B, 1V ags Y BHIVer CTeBk . vuescesneves 26,012 7 310 gt 552 g
fialt River and tributaries. . .. 2007, 10 | 12,1, 5 suﬂwﬂiver. 1,005, 88 > 260 1146 | AL
Halt River direst.. . i, 4&1 8D 11,985, 714 408 homas Oreek. .o ccoeurrrenans 8, 5, "o .
et Creek. ... wﬁﬂ ‘;ﬁ -j:%; ‘ﬁg Otherindepeuffe'nt sireams. oo 7,569,204 | 989,269 || 6,579,935 |........
Verde. ... —~il, -
()tmar tritataries 27 1 58 79 Colgmbis River and tributaries 145, 672,382 | 10,851,415 || 134,820,067 |........
Agoa ¥ris Sy : W L4000 | Columbla River dlreck...o......o- zu0,218 | 870
penvyamEps Riv &1, u mm 40, 14 A T Tl RIVEL. s oo 21,976 3,5
Osiher ribataries of Gila R @r $E8, 4% l S, T 167-0 o Foric md't'fi'hutnrles 8,421, 384 1,308, 486
O i towat gr ‘%3}‘ z&e« N e B ] R o A bt 5ot | 1,208 50
WWW' "W TEe- | River and tributaries.| 3,474 1955
hrrlintishmaiobutoll BERE X" 5785 e ... M mmmz}a Biverdirect......| | 1870 350, g5
te River,,... 7 ’ 4
tiront Bostn Drainage..........| 06,589,876 | 10,980,100 | 85,600,157 ] BILG :& iackloot K N L E Y I 150
B8r 2001 . . 't
ribigtaries of Gires Lake.. 18,100,905 | 5,640,908 || 12,460,487 | 2211 Other mbutariea of Mis.
T e B v | Hleus | Sowam | aarme| 1.3 soula RIVEr....... s 20,780 3588
By 2,987, L L9, 08 | 100.7 mthaad River-. 4, 737,311 ( a8
720,063 | 163,179 B8,108 | BALB 1 (i oille RIVET. cvvennrernrone ’ 486,74 2 008
&' 18,087 {..eeanun il Bpokeane River and tributaries..... 2,21;:417 5 504
4210 nil B8 kane River direct. ......... 1,637,743 2
18, 640 LEy 147 ‘oenr &' Alene Take and River. 576,674 2)3_[4
945 30L,30 1 8.4 1| oranogan RiveRr and &ribl%taries ol % %gg,%g e
v BClavansne
)y Lt . Other tributaries of )
432§ eonee | 1403 gan River 081, 758 8,920 ggg T
gt 40| 783 | Methow River il i 56,739 | 33008
» 50 ot Entlat River.. Lo | Wil umee :
R Y ) 172,786 1o neeeenn
954,960 | 86,100 108,360 | 3644 || Wenatches " 859, 050 5,415 ss? ] e
Jordan mm snd Utah” Lak@ ) Yakima Rivar and tributaries. 14,840,680 | 1,968,555 || 12, 33 g
04 BObUNArios. . . oueone| 8,505,682 | L R20002 | 6,743,700 | 860.9 Yakima River direct. ... 13,012,727 | 1,580
Tordan River diret.... .. e, Kl | 748, 100 —8, —0.8 Wilson Creek........ 45,87 17,9
! Fork RIver...... 4,126,909 30 1 4,000,060 |........ Naches River... . 458,027
Jo R s I 41, 0¢ 2, ik 8, 25.9 Abtanum RivVer..... coesaees 88,443
B : ; 7, x.9 Ogher trllmtarlea of Vaidms
8.0 v and fibutaries. oo, 93,025, 117
sz | Basgh er direct...... 87, 7%8 7
48.5 18, 746
523.5 VBT, s arsarreeene 149,207
eseeen || Piorre River and tributaries_.. ... ... e
9 6,193, 701
1,022,276
1,141, 528
b 7o
2
4,152, 745
ver.. 1,U1¢) 600
Big Wood River.,., 5,395,133
| Brinest River..... 574,065
Owyhso River........ 1,411, 424
Bolse River.......... 18,013,734
Malhenr River........ 2,027, 8
Payette River........ 2,015,780
....... ‘Giser 2,018, 450
Burat River...,,. 630, 401
Powder River,. 1,552,987
memnmcr River 2hi! §?,§
)
Salmon River 1,175,362
Grande R(mde River. . 478,
Clenrwater River. .. . 208, 755 A
Asotin Creok. . ., 606, 084 s
Patalia River... - 47,085 3005 45,180
Palouss River,. ... .10 00000 175,100 2,810 172,290 {caaeneen
Othsr trlbutarles of Snake
................. 4,040,602 | - 560,734 {| 3,480,808 | 8337
i Ind&pmdﬁnt Btronms in Snake
| " River Bagln,... 151,160 || - 3, 077 446 |.rennens
) ! ) 263
Beaver Croek., 7,2 4,200
| ] Lodfe " , 800
I Ldttla Luost R ive o 485 %,710
L, 485 7, 717
o440 Il 1, Gt%wr inde Bgenden " g, 24,380
¥ L, ver. . 1,171,014 1,007
Kumm River........ o4, 1,882
] 2 Salmon Rchr... .- 01, 6,700
o, 700 U,mmilm River...,...... 4,308, 892 61,430
16,840 Willow Croek.,. iy veenrenrrnnnas 80,139 20,375
18,845 Jobn Day River.,... 0 1 00000 . 510,248 | 120,060
x&,% 5, Deschutes River.. 1110 s omiase | 1380755
oL, 2 }Ioodeer............ * 807, 269 4, 000
134,400 lw tte Rive 100, 561 3,240
. A4, K7 | l)thm' mlmtaﬂes "ot Golumbin
biver. ... 2 75,000 T 2,018, 055 57,828 i| 1,988,127 |- .eunee

3 A mines x&gﬁ (-~ ) dmtm Gecrense,
3 ’tm}aﬁw wills.
mpa%«mwmy in1902,

Per cnnt not shown when more than 1,000,




IRRIGATION.

. 55
Tapte 11,—CAPITAL INVESTED, CLASSIFIED BY DRAINAGE BASIN: 1920 AND 1902—Continued.
INCREASE.D INCREASE]L
DRAINAGE BASIN. . 1920 1802 « P DRAINAGE BASIN, 1920 1902
er ,
Amount. | oo Amount, cl;gg'
Pacific Qcean streams other } . Pacific Ocean streams other
then the Colorado and Co- than the Colorado and Co-
Tumbis RIVOIS.cecemeerennnun $167, 308, 448 1§21, 603, 667 |[$145,704,781 |  671.8 g Jlumbia. Rivers—Continued,
- - an Jorquin Riverand tributaries.| 871,604,653 | $9,103,242
Dun °n°1’fcné§ﬁr ------------------ 94,010 8,000 8,010 ?gn(}o}%quin River direct......| 9,204 164 s , 504, 238
cDowel ICOK.coenroneasn waslusscnccenvnae ) ). -2, arn River....,..........
%ogue River and tributarles. . 1,783,080 | © 147,923 || 1,836,766 Tulare Lake....... ... . g SIS’ g% 7(9lﬂ 340
Rogue River direct.. ... 165, 665 7,540 158,125 Tule River............... Zi 842, 495 (ﬂg
Litfle Butte Creek... 604, 704 10, 490 504,304 Kaweah River............ 0,186, 840 O
Bear Creek........ 615,878 20,895 594,983 Kings River.............. 8,144,446 | 2,076,088
Evans Creek....... 40, 836 , 675 38,161 Fresno River............. 415, 385 400, 514
Applegate River... 180,804 80, 326 120, 569 Merced River.. ... 3,812,235 | 1,542,834
Tilinois River........ 87,066 27,748 60,218 Tuolumne River. .- 7,173, 802 (1)
Other tributaries o Stanislaus River.. .- 7,840, 480 988, 064
RIVEr.ceurnesensnne 87,9 17, 70,408 Calaveras River.......... 818, 995 (O]
Klamath River and tribu 5,502,800 520, 456 4,973,434 Mokelumne River...,.... 1,676,137 305, 239
Klamath River direct. 1,734, 282,996 1,451,103 Cosumnes River.......... 53, 8 1)
Lost River.......... 3,451,883 17, 550 3,433,833 Other tributaries an
8prague Rive . 32,368 26, 560 5, QU RIVEr. ., uesesenonnnn.s 1,921,512 | 2008425
Other tributaries of Xlamath Tributaries of San Francisco Bay
RiVOlverennrcaccacosnnnnaoess 285,040 202,350 82, other than Sacramento and San
Russian River....cccocaiiieaiaaest 162, 630 2,463 160,187 Joaquin Rivers. ., cceeevenennn... 487,451 |
Bacramento River and {ributaries..| 28,833,106 | 1,882,227 I 28,960,879 Coyote Creek.. 43,345 .
Sacramento River direct....... 11,830,374 49,368 [ 11,781,008 Guadalupe River... 75,795
PitRIVer- o ceeiienans . 79,9 274,671 525,242 Other tributaries., . 5368 311
Cow Creek........... 126, 946 15,246 111,700 Pajaro River...... 168, 593
Cottonwood Creek... 573, 601 124, 473 449,128 Salinag River. ... 101,960
Battle Creek......... 05, 139 34,796 60,343 Santa Maria River. 32,380
Stony Creek... 1,539,614 42, 250 1,407,364 Santa Ynez River. 33,745 |
Feather River..... 3,937,380 809, 841 , 087, 539 Santa Clara River. 374,151 |
Yubsa River....... 2, 518,770 (2 2,518,770 |, Los Angeles River. 300, 611
Cache Creek......... 016, 477 , 115 8,362 1.. San Gabriel River. 772,597
American River..... .| 2,800,114 112,758 2,777,356 Santa Ana River.. . 1,610,531 1 17,999,019 937,7
Other tributaries o - San Diego River.............. - 32,100 1| 1,757,024 ........
mento River.....c......ooie 3,604,778 830, 708 3,274,089 Other Pacific Ocean streams....., 5,786,937 || 1,634,401 28,2

1 A minus'sign (—) denotes decrease. Per cenf not shown when more than 1,000

In classifying capital invested by type of enterprise
(Table 12) the average capital invested per acre is not
presented, for the reason that it is not possible to

compute this correctly from census

data.

The

United States Reclamation Service supplies stored
water to enterprises controlled by agencies of most of

3 Not reported separately in 1902.

* Includes springs and wells,

the other classes shown in the table and a part of its
expenditure is properly chargeable to those lands, but
it is not possible to tell how much should be so charged
or how it should be distributed among the various
classes, since the area to which water is supplied varies
from season to season.

Taptg 12,—CAPITAL INVESTED, 1920, AND COST OF OPERATION AND MAINTENANCE, 1919, CLASSIFIED BY
CHARACTER OF ENTERPRISE.

[When water is pumped, cost of operation and maintenance inclizdes cost of fuel and attendance.]

CAPITAL INVESTED, OPERATION AND CAPITAL mvzsmﬁn, OPERATION AND
1920. MAINTENANCE, 1018, 1920. MAINTENANCE, 1919,
CLASS. Per .%xi‘eﬁ for " Aver- CLASS, Per ‘geﬁ for ¢ Aver-
Amount. |cent of || FOiCR coS age Amount. |cent of || JFUCT COS “8ge
is reported | cost per isreported {costper
total. || BEROS | Rorad total. § “(acres). | mered
TOtale caurnesiserneeaceeanens $697,057,328 | 100,0 || 16,260,750 $2.43 || U. B. Reclamation Service $129, 500, 819 18.6 1,098, 573 32,20
) U.8.1 14,851,236 | 2.1 54 878 180
Individual and partnership 154,034,160 | 22,2 5,133,421 3.02 i Stat 344,174 (’8 1,608 4,86
perative....... . 183,041,500 | 26.2| 6,754,232 | 1.67 || Cliy 2,038,678 . 4 34, 507 3.8
Irrigation distric 88, 573, 614 12,7 1,701, 231 2,59 |} Other. 5,310,399 0.8 6, 594 3.14
Caroy Ack..... 9,680,605 | 4.7 497,611 | 1,34 || Notreported...... . --0 00101l 39,8 T M| PSRN ORI
Commercial 85,735,470 12.3 1,776, 505 3.48

! Based on area lrrigated in 1919,

2 Tess than one-tenth of 1 per cent.




56 AGRICULTURE.

DRAINAGE OF IBRRIGATED LAXD.

The acreages reported in Table 13 relate to lands
within the boundaries of irrigation projects, and do
not inchude lands within the vicinity of these projects,
“ Additional screage needing drainage’ includes all
lands so reported by the owners of the enterprises, and
includes lands producing partial crops as well as those
wholly unproduetive. Data for the several states are
given in County Table I at the end of this summary.
Takrn IZ-~Acpage Wremy Ipmeanion ExTenreniszs ron

Waaenr Daaris Flave Bery INSTALLED AND ADDITIONAL ACRE-
AGE 1w Keup or DRAINAGE,

ol paborpe rtinyg land drained or ng drainigs. ...... 8, 085
mmgwmﬁma serprisesrepurtivg lan Mmmm sediiny drainags
tm m”&?&m buave boen inntadled. .. ...... m: !.K ...... & .......... %;im;:@%

yyin o et
B e whuth oo v oo insialied 1 of Soiai v 0 11"

wes baskinded in entorprised repurting dralnsye, 1.2
Pror eond that wrm@m for wiiek Qraing ham bmm iuapbabied b8 of Satal noter

ageisadied in w@mm CUSLPEDAL, . . 4.3
Feor vent, bt b Tnsalled phizs that need- :

img dendonge Nmﬁmwsiwwmmm CTATTIBES. .. . .. 83

P

QUANTITY OF WATER USED.

The quantity of water used in 1919 was reported on
only part of the irrigation schedules, and the figures
given vary greatly. In order that proper values may
be %mgned to the figures given, those representing
measurements and those representing estimates are
reported separately in Table 14. Although the data
are incomplete, the reports represent sufficient acreages
to serve as bases for reliable averages.

Tasre L4~-Quanrry oF Warer Usep v 1819,

" 3 Not

by i Total. | Measured, measured,
l}
234,020 109, 714 124, 306
9,645,831 || 6,500,188 | 8,085,143
41 60 25
Tatal quantity of water éntering

L PP acredost, .| 60,005, 555 1} 26,026,781 § 23,878,775
Area 1rri@ami in19i9...... 10,879,174 || 7,771,079 | 3,107,195
un&mitypwwe 55 47 75
Tatal qummy of wm;m deliverad, acxe«faet .1 15,330,104 || 8,073,241 | 6,605,763
Area{rrigated in 1919, cooeivnrnnn, . , 659, 3,980,028 | 2,079,927
Avmnga mmuﬂty Per BETO.. ... ncra—mt.. 2.2 3.2

S

Ry N o S



IRRIGATION.

IRRIGATION WORKS. .
Tasrt 15.—TRRIGATION WORKS, CLASSIFIED BY DATE OF BEGINNING.
MAIN DITCHES. LATERAY, DITCHES. RESKRVOIRS.
: Number | Number
DATE OF BEGINNING. 10! dévert- of ({!torage Capscity .
ng dams. ams. || J Length Length Capacit;
‘ umber. (}zce(');r)ld (milés). || Number. | HES | Number. acte-feet);
23,894 3,031 51,621 431,079 103,177 67,563 56, 687 7,558 21,248,430
603 102 846 g, 630 3,248 1,313 1,454 156 113,100
dEom| b mR SR EM MR R L
’ ¢
5,796 062 1,033 | 130,074 | 210873 9,277 7,425 653 1,063,125
@l TRl omm R e o) m o ue
R 8 , 04 B
2,018 592 4941 0L,707T| 10,976 §691 | 12,334 1,048 b 237275
1,662 587 5,288 A%, 342 g 108l 508 6,56 || 1,568 §.174.285
1,549 481 4,887 42, 202 6,880 | 5,407 3, 550 1 495. 1,260,014
1,466 201 4 22, 438 6,603 | 2,638 1,200 871 83,145
1
FLOWING WELLS, PUMPED WELLS. PUMPING PLANTS.
Pxpe lmes, Pumps,
DATE OF BEGINNING. 1g Capacity c Engine
es). (gallons gpacity capacil
Number. Number. | (gallons per ||Number,| BDECHY .
“minute). (horse- Capacity
mlnute). power). | Number. | (g _ong er
minuts).
TOBLee e eerreniemnneneeannensanns et ——————— .| ssma 4,006 | 035,057 | 32,004 | 16,300,540 || 20,458 | 748,071 | 03,804 | 36,275,005
tesermeeriann reaisremm e crecenasrerreaaae 88,0 20 3,202 31 19,028 40 684 56 28,073
e 79.1 58 4,309 79 38,009 43 574 43,439
X 235.9 127 | 32,240 82 46,174 83 3,697 108 85,287
. 625, 2 408 38, 439 327 144, 829 290 14, 938 407 1,476,530
ol W oaRl o m omS) 8 8N 8 e
3 55 3
|o1,34008 763 | 216 3,304 | 1,741,300 || 2898 | 95720 | Save 4,379, 501
1o 2ass 74l | 220,607 | 10,467 | 5,435,719 || 9,468 | 296,748 | 10,867 8316, 741
| 2163 ggo 135398 || 10,071 | 5,861,681 1| 10,460 | 2420620 | 11,713 |  10)663,
. 4] 131441 J30 | 1962002 | 4038 | 04,29 | 4505 3, 195,625
TaBLE 16.—IRRIGATION WORKS, CLASSIFIED BY (HARACTER OF ENTERPRISE: 1920.
MAIN' DITCHES. LATERAL DITCHES. RESERVOIRS.
Number | Number
CLASS. iot dévatt— oﬁstotago COPRULY | I onsth | Length f Capacity
24 ams. amas. on 11, "
g ; Number. (s&%%x)ld- (mllgs). Number. | ((HES || Number, g:g:;*
Total........ooooan eammceemmenaaaeneu. [, . 23, 894 3,931 51,621 831,070 103,177 57,553 56, 687 7,538 21,240,436
20,300 | 2,830 || 40,418 | 266,448 | 04,990 || 33,997 | 15174 | 6,2531  2,305.810
2,004 188 9 198720 | 22,555 1921 18,887 8541 3,041,830
%52 80 457 51, 847 4,907 2, 502 6,150 861 1,662,577
&7 2 8 18,812 1471 B30 2,574 31 303,956
183 117 413 54,193 8,252 4,430 1, 202 | 9,366,057
57 40 82 32,903 1,824 3,905 5,802 431 0,017,803
IR I T | T
3
17 12 35 57 138 140 178 35 561
10 4 32 342 3 45 22 ] 34,828
FLOWING WELLS. PUMPED WELLS. PUMFING PLANTS.
Pipe Imm, Pumps.
CLASS, 1011 Capaclty Englne
Capacity
es) Number,| ®2H008 {|nnner, | (gallons per || Number.| capacity . Canacit
per minute (horse- apacity
minute), : power). |Number.| (ga ong er
minute).
TOWBLe e es erenans | 88783 4,606 | 035,067 | 82,004 | 16,396,540 | 90,458 | 748,971 | 33,804 | 36,275,005
(I;‘;gmmt“lamipartnership ............... eereeereaaaee ool 479521 8,964 | 826,57 || 230,415 | 14,983,276 | 28,336 | 537,381 | 31,564 | 22,503,840
¢ méa ......................... . o goent 255 | 62,001 1,082 | 1,014,138 752 | 82,863 | 1,252 | 3,515,742
on digbrigt.. 1T .. 818. 302 2’34 100 93,770 log 43, % é2 1,837, 264
COmmerciai .............. . 59.3 8 5,842 Hounwinsnsadiiia et - 3 N
........................ . 845. 2 B 1 208 ‘535,272 188 | 86,409 484 | 776,814,290
U-g- Igle&hmat}%z; Servies.........." R U /0 8 AN %g 43’ ogg ﬁ 141%% gé ’013'.170
+3.Indian Service. ....... .. 00 .- 16. 4 17 2,339 2
Bate.. 1 N 5 SO IO 3t 9,836 18 41§ 21 60) 510
o . 32 27,619 18 2,225 40 411,722
e 12 9,570 15 2 17 11,185
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58 AGRICULTURE.
AN Y 1 I : 1920,
Tapre U7, —~IRRIGATION WORKS, CLABRIFIED BY DRAINAGE BASIN
[t = ! MAIN DITCHES. t 1ATERAL DITCHES. RESERVOIRS.
Number Nummber || ‘ —
apacity
PRARIALE RASIN. diverting i storage (‘apm& Length gy
datos. | Gams. | Number, T dey (miles). geet).
31,079 | 108,177 21,846,436
"Tertel, mates tastaded . . w4 | sesifl sLe2n| €3 i
Migoouri River and teibutarias. . ... 5,973 1,048 18,784 167,881 28,144 ,871,819
” 51
Wik BV BIEOBL. ..o\ oo ines e et e %3 2 106 1,617 7 155} o
i
Sofarson Brver and irierarion L 4 Bt I I R ) B % IO I e
Joflerson River drest ... - 2 w08 5340 1,120 130, 275
Ewm vy 1 79 7,171 1,132 6,171
ﬁﬁw ﬂm RBiver. . o H {68 8ig 15 1
ol R;%m B4 T 184 1,456 298 lg, g‘_llg
mmmmwm ‘of Jeitorsns. o 10 84 9,872 498 3
4,602
Madingn River 1% 1g ?fa z, %gg 560 1;200
Gulliatiy River o i "95 325 181
Prpeith Bivor o 14 T 9,467 313 854
un Biver a1 7 (13 2,566 260 145,742
Tetan Hiver %8 15 78 2, 634 227 2,
Jﬁﬁ&ﬂnﬁ mm' e . ] 147 5 244 1,479 311 a4 4?3
Mwmmmﬂmmumm_.,., .................................. | 192 38 443 4,277 )
Witk Biverand tributaries mé 104 301 7,416 ﬁg‘i 148, og
Witk River direct. ... : sernsens ry i 2 2,080
S e, 13 6 17 72 3 158
Other beibatar) of Milk River.. 178 92 7,188 626 143,778
4 160 2,678 32,004 6,682 518,248
Ymow:@mw mv% wiul tributurien. . 1,&%4 o 4 5’, 208 g 2: prrs
105 5 $58 3,368 w1 b 2,705
3 B304 3,177 719 1 91
a1 5 "176 78 4 2,704
Bhioids 8 i 208 1,620 o 5 0,016
M&M TR PP N 3 I 128 1,284 279 2 g
Big Kmrﬁ mv% M;M&I;imtaﬂ% 31 31 7% g, g é ?l 2, gﬂ 7(1) 408, sa;
arn River 3
A T leevnrennss 122 805 270 1 112
] ﬁ%ﬁ‘ff‘“ ? 1 Bll! 1,006 233 g 2, osg
: Gm'ﬁ‘ ......... gl S g w 1 o
o Wood Riv 21 94 388 208 4 80
River 4 1 190 1,276 337 & 181
) Cregl. ... an 5 53 433 145 6 1,637
(msrmzaﬂm}iﬁgﬁﬁém River. ... - o 184 379 247 28 1,718
b T ore, W o SO L] { 1 17 e 01 7 18
Tougud mm mﬂ mmm .................... eravenernn 183 37 260 2,508 582 36 1,31
R SR {1 1 1 gl w
cmtmméﬁé wl 'm”rhmwmm w . e i fd 3 T4l
Pawier River and mmm 1 32 258 2,620 679 4118
Porwder River dgirest .. 18 13 35 183 H 50
Ted Fork Oresk...... 19 brervrenen a5 60 50 eeveeesranns
Tany Waman (0 . }g g g 1 22658 113 2500
Ot vrilnatarses 6f Bowaer Biver.. 11111111 - 1 H 8 304 w 380
Other triritarios of YeBowtens River. ... ... 145 o w64 5,291 %00 10,542
§ RIPE crcmrorravntonauonennnnn 21 04 @ 160 5 3790
3 5 P o b s
264 137 455 6,438 718 212, 520
142 9 297 5,210 568 205, 941
24 25 49 Fid 75 2
58 17 1 10 #31 135 4,155
Hgssth ’FWW 4 1B ) 09 # | 1 2048
Hat Creek. . i 2 0 %5 | 24 b1
TN BUIEE .ot coaemne wasaoiin e P : 63 2 81 07| -
e i R a0 12 4t iy 1’33i | 1%),005
Fiatie Rlver and tributesien. ., ' . !
Fiatis River dinevt 2,187 o 4117 & w0 ! 2,669,549
Wt Platte Biver pad tributaries. . -
e arth Fiaten mwr st .. 1L 1?,3 1}% 3:1521 ?’& ;»’;é % ?;‘gﬁ i ’;i}l, g%g
£k, 18 3 2 750 82 673
13 1 31 1061 62 150
S 2 @g :«ug 9 3, 500
3 54 293 84 it 3,000
12 13 283 g27 414 9 7,459
42 1 85 174 141 9 2,474
| O P & 12 T Heonevoneescloenravanscalloanaas [ PO
1 3 33 44 88 3 36
1 3 47 326 81 2 20,012
L2 PR 42 54 76




IRRIGATION. 59
Tasre 17.—IRRIGATION WORKS, CLASSIFIED BY DRAINAGE BASIN: 19020~Continued.
MAIN DITCHES, - LATERATL DITCHES, RESERVOIBS,
Nun}ber Nun}ber
[ of
DRAINAGE BASIN, diverting | storage G
¢ apacity | Capaelty
ams. | dsms. || Number.| (second- ength || yymper, | Length \lyymber, acre-
feet), (miles). (mailes). cet).
saouri River and tributaries—Continued.
i men%iver and tributaries—Continued.
North Platte River and tr butaries—Continued,
P Laramie River and tributarles. . 390 41 662 6,411 972 1681 345 49 308,108
; Laramie River direct.... es 72 8 107 2,108 350 4 239 8 263, 425
Yittle Laramie River. 42 1,........ . 98 435 141 26 15 Hewuenennefranreancnanas
Sybille Creek.. e vrnieiei it it 98 11 122 207 19 4 3 260
N’zl)rth Larsmie River. 101 8 128 462 86 9 15 8,019
Chugwater CTeel....vvvaensnee,. 37 10 100 152 107 T 304
Other tributaries of Laramie River.................. 40 8 107 2,869 169 8 73 17 124,008

Rawhide Creek....... PO U erenas 13 2 13 42 13 33 9

Horse Creek. . 48 26 121 774 169 32 41 28 27,335

Blue River . 30 PN 139 b7 | DO JO PO [ ee

Cree! 13 7 43 209 71 44 23 flevevencunadoncnniennaans

Other tributaries of North Platte River 430 2 854 6,851 1,524 215 177 43 27,078

South Platte River and tributaries.............. Crerenenenas 930 321 1,578 33,215 5,226 1,347 2,343 338 927,789

South Platte River direct..... .es 106 14 207 13,272 1,208 3 484 22 421, 292

BearCroek....covvennannen eee 29 T a7 359 54 27 8 7 916

Clear Creeke.nenenieaeeaneannn. .- 81 5 60 1,808 177 65 94 12 68,787

8t, VrainCreek......... rennmnn veeen 171 83 195 5, 600 1,649 219 356 69 123,395

Big Thompson Creek.......... ... 33 23 49 2,810 241 6 148 20 44, 617

Cachela Poudre River ........ .- 107 92 267 8,382 853 313 1,018 9 287, 685

LoneTree Creek..oveuennnnnn.. cee 16 5 30 6 15 Lloeeioamnnas 7

Crow Creek. ...oveneeees PR 14 13 59 220 86 13 e 16 4,673

Big Beaver Oreek..........cuu.. . 4 1 8 228 27 Lleerinmennen 3 1

gepole Creek. . ... .. SRR 63 16 193 607 183 135 95 19 9,7

Other tributaries of South Platte River. ................ 308 62 541 4,871 874 128 135 67 77,930

Loup River............. Fearrereenerreeieeeateeeiaaaiennon 3 5 7 o1 16 b 6 3 60
Other tributaries of Platte River........... et 1 1 2 8 -2 | O O 2 880
Kansas River and tributaries..... Cverenerree e, [T 58 P18 87 1,333 224 118 70 9 197
Republican River................. ves 53 18 74 1,307 216 102 69 8 192
Smoky Hill River............. . 5 2 10 20 T 14 1 1 §
Big Blue River........c....... . R P ferecnanaas 2 § ) O | PR (R s
Other tributar{es of Kansas River............. Ceereseeen 1 O N | T areracssecalineasecoan. aereranesoen .
Other tributaries of Missouri River........... N irmaenanes 220 82 863 4,360 1,444 623 340 81 54,796
Mississippt River and tributaries, exclusive of Mizsouri

RIVOr. . eeniiiiiiiiiiieniaes s 1,704 259 2,987 41,974 4,034 5,384 3,332 381 1,143,308

3 1 A 3
Mississippi River direct........... . 340 |....... e 241 8 174 1,553 182 6 43
Arkansas River snd tributarle . 1,249 242 2,565 38, 166 4,620 3,55 , 062 367 1,155,269
»: Arkangas River direct. 61 32 11,328 1,163 1,443 1,875 44 + 395,182
South Fork. . 111 [ 348 122 42 25 Hliveeeannna ceninrrrenna
Fountain Riv ] 9 113 1,046 219 fd 21 36 13,248
8t, Charleg Rive; . 87 12 114 767 162 42 24 14 8,418
Huerfano River. 285 22 336 4,336 581 508 350 40 111,627

Apishapa River... 39 15 52 1,806 103 21 . 32 15 54,
Purgatoire or Las Animas River and tributarics. . 110 11 158 2,615 364 52 34 19 403,069
urgatoire or Las Animas River direct .. . 101 9 147 2,506 356 38 30 18 403, 080
Trinchera River.......... teeraienruansen 9 2 9 9 8 14 4 | I T
Canadian River and tributaries. ......_....... 264 63 814 8,123 676 498 308 67 78,212

Canadian River direct.....ocoveieeeonn.. 1 2 1L 59 12 17 3 8 52

Clmarron River.,............ Careereanes 60 9 63 2,035 178 87 154 7 21,235

Vermejo River....uoveveiiainiinannsn 23 10 42 2,357 o8 15 52 10 18,111

0e8t8 CIBEK. o1 er e eeeeeiaeeaennnnes 27 3 29 1,217 74 61 19 14 20,759

Mora RIVEL. . ouvniinicameeemnnenns 12 113 1,075 231 262 . 41 [ 2

2 4 4 6 1 1
25 52 1,374 7 50 38 23 18,777
1
9 80 642 150 228 70 | 353
69 1,098 8,185 1,089 325 | 123 94, 59,
. I
14 5§ 1,067
54 163 53
.......... 37 707 29
Gulf streams other than Mississipp! River an .

Grande.......oeonee.... . M .E.s. .s .s pp .F vrd.'m.o 148 162 1,632 20,931 2,208 3,25 2,877 380 305, 415
Atthafalayn River and tributaries 91 798 100 62 42 1 2,041
Vermilion River and, tributari‘es o 68 1,699 202 1,071 687 [ T e
Mermenian River and tributarios. [ 771 6,067 863 1,032 568 61 5,058
Calession Lake, River and tributaries. 84 1,700 159 92 168 3 490
Babine River and {ributaries. ... ... 10 502 82 62 58 R PPN

oches River............... 7 1,380 40 80 £ | ST RPN
ty River. .. 6 1,022 77 47 102 1 25,000
8208 River. .. 155 287 130 270 136 3 800
lorado Rivr, ... 24t 3,00 324 333 639 30 8,002
80 Antonjo River. 50 1,782 60 80 82 24 260, 346
ueces River, ... 85 183 96 130 42 223 1,087
Other Gulf streams, 6l 1,588 67 96 12 1,601
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AGRICULTURE.

Panir 1T.~IRRIGATION WORKS, CLASSIFIED BY DRAINAGE BASIN: 1920—Continued.

MAD! DITCHES, LATERAL DITCHES. RESERVOIRS,
Number | Number
PIABEALE BAMH. mgm mglm Capacity | yonuh Length (INumber (faggr%i—ty
duma, | demd. | Nomber, (ﬂg}cﬁ:}d— {puilgs), || Number. | (miles), . seet).
2,40 36,811 5,700 2,642 3,752 833 | 3,233,010
‘ 612 1,066 86| 2,718,543
% 17’3252 1’2% 88 73 11 202
g 1,670 349 50 70 2 179
3 1,89 142 1 56 2 31,750
o 330 & ] ST PR IR
Wi 1,188 a7 52 72 b 3,001
@ 1 12 7 4 2 25,500
v i I 1| NSRRI MUOORIIN
5 % 298 167 80 2 10
g % gg 19 g 1 ...... uereae
50 215 o 4 20 1 44,068
168 042 914 156 169,903
?ﬁ ﬁ;ﬁm b 437 517 107 144,206
42 276 8 80 9 8 25,619
198 47 m 196 161 13 18
9% 25 102 152 168 ueeeenes. B O
17 48 184 o7 50 28 0
& . 4 75 8 200 7| PO O
s o Hia Cradn Wil osme| 02 | 400 7T 5066
Independent stresms in Rio Grande dratsage basia, . f 4 8 150 8,618 190 134 80 18 145
Beeeenere ereerrenemaesrnresnesansenseenenenes o] @ 5 77 3,168 7 m 13 11 0
R B loeenen 53 908 06 17 7 B 5
e R O 8 3 20 240 46 57 70 2 100
Codevade River and tributars 2,405 585 %, 008 86,248 | 14,052 5,781 8,485 8| 1,675,988
Cuartdo BEE QB0 . . .o nvemmaemcm cieamarern e B 1 55 7,200 550 668 25 § | R B,
Gverm Biwer and trivwtarios. | ; B9 1 2,087 16,875 4,383 1,900 2,320 138 506,254
Grsen River divect. ... 25 1 66 1,474 200 9 2 114
OO POt vy msmoononoosooaoon e L 9 2 78 1,011
Tarse [ 3 TOTUT " i
Wi & 485
28 138 21
] . 19 181
b 2% | 73
3 i ol 25
158 9 35 1,867
45 2 110 a1
R S 18 13 75 8 15 {leeranense]-
, ! 156 8 106 2,416 543 308 il 7
TN - 13 i 54 36 161 37 34 2
mmm ,,,,, BTSN - 1 ] 501 170 401 570 8
¥ River and SrIBIATIE. ..oeus i 300 | 57 800 2,738 1,145 192 371 66
mpammam,,..,....... ..... 16 4 & 498 148 19 12 4
Littls Bnalon B et e e e 0 6 135 873 25 17 7 8
Cther m?mmm o of Taum pa Hiver......0 00T 1 & 00 1,365 748 156 352 54
Whits River...uuu,e.eun. 4 | 16 2655 2,558 408 14 43 19
ther tributarios 6f GTeen BLIVAT. . .. ... .o PN M7 4 ur 1,500 282 82 02 5
Grond Biver and tributaries. . wr 290 2,914 25,214 5,502 1,484 2,016 25
%?W%rwe B eneeen 45 ] 10 149 2,897 493 308 257 11
V0T 10 " 9 81 352 12 2 1 2
. 8 10 50 e (78 . 10
0 3 143 167 172 E 7 7
i) 4 122 48 a2 10 10 8
1 4 24 1,314 413 163 58 13
2 41 M T4 213 197 81 45
1n8 1,210 12,419 2,287 388 601 140
1 1 63 1,168 151 35 19 1
17 i 958 1,731 27 7
B bl 138 15154 308 87 6 26
5 ) 7] 562 119 a1 38 9
26 4 180 2,402 46 131 35 5
167 86 B2y 5387 950 87 104 98
Blp BMBGROA. ..o 87 19 255 3,622 632 143 417 21
E 28 580 3,720 1,004 300 584 38
148 n7 i3 8 121 87 85 13
1 13 3 778 38 224 180 26 ,
o] 2 52 4,510 1,242 42 282 35 5,566
2 6 87 009 178 64 89 15 1,501
TR R 38 285 87 1 12 1 150
9l 87 B5% 200 2% 80 [leevreervendennnseennsnes
4500 144 1,604 384 130 52 R I
n 3 o0 612 185 47 8 2
1 12 126 7 210 138 12 1B 3,660
N I 1 R 4 4 4 258
BT a7 40 34 1 1 1 4
Listle Celopaiio Wver wod m&wmmm a3 14 %3 M1 156 m 4
’ 22y % 45 7,008
Lintho € Wver digoet...,. 19 9 36 208 78 1 16 22 18 301823
Bt - ‘ ¢ 1 7 17 | 8l........0.. RO 4 1,050
t»wimmmmmxml Colorado It T YUY 2 2 21 ! 1 2 925
: a Colorndo River.. SRR i 4 Y n3 | 68 | 9 20 21 4,600

(e



IRRIGATION. 61
Tapue 17.—IRRIGATION WORKS, CLASSIFIED BY DRAINAGE BASIN: 1920—Continued.

e
MAIN DITCHES, LATERAL DITCHES: RESERVOIRS,
Nun}ber N uu}ber
o o
DRAINAGE BASIN. diverting | storage Ca
pacity 1, ; Capacity
dams. | dams, | N . d ength .| Length ,
umber (Sgg;l)l,d {milas). Number {milss). Number gggg’:
do River and tributaries—Continued.
°°‘°§§1«1 S P it 231 35 1,081 10,449 1,515 866 1,327 215 1,377,432
River 31 1 113 2,819 439 230 *311 2 210
Ol atisop River. o B i w| % i 3 3l
gan Pedro Y S L LA T LT REERRLLI 30 9 114 270 162 31 15 45 804
ganta CIUZ RIVET+ v aveneruervrnsmasrneesnernnsonnmronnnane 31 5 237 1,186 260 147 7% 26 392
iver and tributaries. ....oveeaeiaeniaiin rvaneaeeaeene 44 3 174 5,084 290 313 911 11 1,367,307
Bt fver direat 8 1 18 4, 41 1t 211 898 2 1,867,300
O ] 7 A BT 1 ™) i 5 i
Other tributarles of Salt River [ 1 47 220 46 13 6 3 5
Agua Fria Ri}r{er e 1% g lgg 5§g . ltng 105 101 lg l§{4)
VOl e caacaanaomannn «y XXyl )| 401 10 [esesmasanac cessmsvemns .
oi‘lﬁseﬁ%ggmw of Gila River..... 28 10 174 300 173 20 12 111 8,425
‘er tributaries of Colorado River..... i 1 118 208 131 92 27 26 11,547
Whitewater Draw and tributaries ......ooanvearacanenns L 51 178 553 121 92 7 76 86,071
Groat BAGIL DIAIDAES. oo oereseernrennsemeeenaaaenness 3,244 460 5,545 g7, | 11,202 8,381 8,486 985 2,395,379
; deg of Great 8alt Lake.. coomrariiiiin i 1,128 158 1,705 19,501 4,512 2,106 2,487 208 596, 859
Thgta Eiver and ributaries. .1.-.- 10011 " 870 104 "967 10,589 2858 013 '739 93 30,708
Bear River direct.. .. 78 7 206 N 737 152 280 u 8,650
Little Bear River.. 47 104 1,074 145 395 183 4
Malad River. .--- 2 3 1 10 fheeenneann. 1 2
%&oluégs lﬁork - . 22 . 29 2% g?é ......... il sl
L AP e DR S N S 3 A e L T oI
Little Malad Creek, ,....-.. . 190 12 400 788 49 49 4 12,788
Other tributaries of Bear River 324 605 8,811 1,027 313 225 72 14,255
Weher River and tributaries........ooovieiiiiiiiiiireann 236 18 391 2,823 570 148 106 52 30,794
T - BT (| B { T I I
en River........ PSIURN R 7 N IR
‘Egst Canyon Creek,.....oee.e- enran 38 1 40 179 49 8 5 2 28,004
Other tributaries of Weber River.. 119 16 177 47 231 31 26 41 2,764
Jordan Rkiver‘and Ulal Lake and tributaries......... 202 36 347 8,080 1,084 1,047 1,842 64 535,357
Jordan River Airect. c..oemnreeninenens . 14 4 20 1,151 208 101 26 3 600
g az?ﬁ?hg"ﬂfc River..... 1% 8 %g l,aa'ﬁ Og &zg 202 tf 502, llg
obble Creek......... - . perraaneen
Provo River......voeeceveness 31 11 99 1,752 304 416 262 21 6,681
American Fork River......-.. 27 leemneenas 23 70 43 63 130 [ 3 PR
Little Cattonwood Creek...... 21 1 38 650 60 50 45 1 750
B{%COttonwood Oreek....... eisiemnnnn 32 3 27 228 58 160 31 300
Other tributaries of Jordan River and Ut 64 11 83 849 21 152 942 22 24,908
106pendent BLreRMS .« ++eunernvreamnianensennns . 2,118 302 3,840 38,218 6,780 4,275 3,000 727 1,708,520
Sevier River and tributaries. 95 50 321 7,762 1,391 903 1,195 63 869,405
Sevier River direot 23 13 44 4,803 468 330 508 14 741,900
San Plteh River 26 22 i;g Qgg 31% Zgi 40{’. 2% 32, ggg
2
3 P 32 381 114 85 42 2 24,015
35 14 153 1,632 396 230 235 23 68,892
Beaver River...... 36 14 128 775 210 196 228 9 40,558
Coal Creek....ounnn 22 2 58 1,158 136 4 63 63 967
Deep Creek (Utah)eeueeeerieiiiiaiennnennniransmmecneenas] B faceeiernes 21 E1i 7| E 2% PO,
- Grouse Creek.... 14 3 29 35 45 {|eveeeen PO PR 1 10
Humboldt River and tributaries. ... 713 12 1,040 1,204 1,292 965 281 1 e 42,791
]:{\mlboldt River direct........ . 55 3 51 384 147 303 119 b5 32,025
East Pork of Humboldt River 228 75 188 241 44 4 638
IaMoillaCreek... .o.vrevunnnnn
North Fork of Humboldt River.
South Fork of Humboldt River.
PineCreek...cviennavacnnnnn.
Reose River............
Little Humboldt River...........
Other tributaries of Humboldt River R |
Trackee River g0 trIDALAFIES. .. oeeeereeeeeersnnnnees 54 5 10 2,465 18 a1 144 8 208
Truckes River direct. ..... 23 2 26 426 134 17 11 1
Steamboat Creek. ... o......... s [ 1 2,001 14 4 3 )
Other tributavies of Lruckes River........ooviivieenans 25 2 6 38 10 Haveanennensfoniunaanans 6 168
Carson River and tributaries. .. .. .vvvveneenerenveneennnnn. 13 113 3,903 190 193 341 10 400,084
Carson River direct................ 9 97 688 114 50 16 ]
w Tributaries of Carson River............ 4 18 3,217 78 143 325 7 400, 060
alkor River and tributaries........oeva-- 14 184 2,182 659 99 162 9 11, 503
)ﬁ%ﬁf& Liver %Vueﬁt e 11 lg‘(i) 2, 1;2 5%2 ;{Z 1‘53 ; 11, 503
vies on Qb ) N D Cermensmneon
DUck Creek, . oo eI B e : 2l i3 3 17 12 1 &
iteptoe Cregk. . 1 hvd 47 48 20 13 3 4,000
Mfmg Volley Creelt. ... oooieniiiiionennas 2 102 585 131 90 44 i 857
B‘%no Lake and {ributaries. .. o.veoeeeeeieeannns 3 21 525 26 1 4 34,700
A0 RVEE. . saaeme s vaennean s e meaans 7 g% 1,861 2;3 113 42 %g 83,049
FSRUPISRRERRISRN SIS IR § IR ¢ 8 1,548 138 6 20 26,000
11 32 1 50 28 14 84 105,688
.......... 12 8 47 13 2 41 5
Quimn River,... 00 1 14 08 22 20 18 2 I
ggen% Srreek (Oregon). . ceeeas 10 18 I | P e sengarilemr gl i
Bilver (ropy, — uien River. $ Eo i % 51 (3 IO TR A
Sﬂ%lgs‘n?éva';.c'_'.i """" x‘ g ! 2 87 a8 22 18 5 17 860
: T S O UL SIS PR PP PR [ 1 O R ttT . b YR
Other indspandent streams. .~~~ .. 111 11 : H 8l neml 1,81 1, 565 LadTTTLaE sl 1 Ts




62 AGRICULTURE.
; o : . ASIN: 1920—Continued.
Tape 17.—~TREIGATION WORKS, CLASSIFIED BY DRAINAGE BAS
| MAIN DITCHES, LATERAL DITCHES. RESERVOIRS,
Number Nun%ber
: By ¢ * .| Capacit
DRAINAGE BAUIN, erting | storage Capacli Length Length y
“ﬂ’w;“g darms, || Number, (‘%gé%ldy (miles). Numbor. | (pijag), || Number, gg{;’:
Columbia Miver and tributaries. ... .. TR 6,494 603 || 12,614 134,530 | 22,700 11,988 10,098 846 5,711,783
155 174 44 41 1
Gobutnbin RIVGT G006, ... oooiae e K] ® % 1,33% o S 5 13 5
lark Work s tributories 78 wsf 108 el 38N 17T 3,108 6 93,705
Clark Fork dieect .1 1} 87 ; 85 &
5
Mimouin Riw& uned trilatarios 00!5) 7? 1’8(13% 11’28(8) 2'(13?2 L 2%; ....... 37 4(13 ........ 8'640
Hell o Ra‘:fa’z', e 7y ™ 462 L% i 12 % a1
Rifaer Kot Miver ‘ I om i Ml 40 810 2 158 1 7.5
Cither tributaries of Missouls River.. ... e 48 4 n7 724 9
Fhathond BAVET. . «o.oveireier e e aa e .. 100 2 | 156 1,220 336 520 735 13 85,015
Cobvilio River. .. ................ ST veeeae 0 1 101 303 174 131 2 3 U
Bpolkors Tieor snd tributscies. ... ... ... e 3 1 76 912 120 92 168 36 6,262
ekt B er e L8 oo 15 8 81 802 101 74 134 81 5,062
Coour d"Alene Lake and River ... 19 i, 1 110 19 18 600
Okanogan River ond (ributariss. ............. et 12 1 124 552 158 69 132 19 24,13
mmgmv Hiver diroct, o s 1 3 3 I 24 25 8 2,211
Baimmon Gl T e . 1 3 15 U3 32 3 67 5 16, 560
Other tributuries of Oksnogan River. ... ... ... ........ 10 § 70 8 102 41 61 6 5,315
Maghmwhﬁwm.. 82 1 188 1,230 a1 59 45 19 Mm
Eotiod BAVEr. ..ot viiir s evenmaaeaeeeeeen) B LYW 82 T8 4ll........ e e
Wenateheo Bi 41 [ 87 198 66 18 8 2,000
Crah Crwwrke ... 24 9 87 100 34 18 9 10 4, 501
Yakims River und trtbutaci 105 10 59 7,488 1,070 477 1,166 10 423,810
Ylima River direct. . 7 B 483 a7 40 1,079 7 )
' 3 724 13 7 21
19 180 82 3 1
209 1,506 340 15 50
mnm Wivor o tribatasles.... ... ........................... 3,09 304 6,510 80,418 | 12,728 5,722 0,188
Hpado Wiver ditect. ... ; IO 60 i 208 10,056 998 1,459 2,443 12 )
Giros Ventze River.. ... - RS 3 A 2% 18 64 1 1
Little Grus Ventre. . .. M 32 103 :
Babt Biver.,.... 7] 2 168 1,885
] 6 25 274 12,693
112 7 148 8,
3 3 45 1,214
101 7 149 1,014
101 2 ®
L E 3 100
40 ] 48 1,857
83 9 107 1,808
18R 15 4,765
141 18 1 828
#K 27 432 2,508
k] 14 198 6,660
256 34 350 2,022
B 12 27 4,450
9 134 1,822
713 ] 318 781
#1 19 851 3,754
Bl 4 2 178
I
w7 19 482 1,804
2 ';' 1:% 0 1 8 4
1 IO e
] 3 371 st ! 10
13 5 21 219 3t 11 T P
Heeasieaanss 4“3 32 749 5,322 1,764 241 249 6 56,740
dont stresma 1n Brake
mmc%m . mmm me i v @l s 867 190 288 i4 144,312
Beaver Crouk. 2 1 i ,042 165 159 12 B 85,179
Modieine ‘ 72 23 1 35
ping IM 9] 1 79
e i z 2 6l 127 4 2 42
9 7 160 2,237 il 18 13 3 g
2, 7 a7 2 4 ] - ol IO
=S azr Ll oL L0 1659 8 15,000
19 3 b1 his % 17 S R SRRt
1% 10 229 2,007 318 21 15 B leeeeeerznnsas
71 7 o g 18 2% 13 1 B4, 700
Wow) ) obE @) om w ||
3 b 72 '438 " ¢ it H e
...,
128 # 9% P 5 15 5 2|,
352 260 59 50 16,107




TRRIGATION. 63
Tasre 17.—~IRRIGATION WORXS, CLASSIFIED BY DRAINAGE BASIN: 1920—Continued.
P
MAIN DITCHES. TATERAL DITCHES. BESERVOIRS.
Nu.n;}ber Nu.n%ber
PRAIRAGE BASIN, diveorting stora
g6 Capacity L P Capacity
dams. | dams. || Number. - ength .| Length "
umber (stee%atr)xfl {miles). Number {miles). Number. gggzi
Pacific Ocenn streams, other than the Colorado and
Columbia Rivers 2,221 460 5,926 100, 804 13,835 8,450 10,304 2,771 1,815,714
Pungeness River.........- [N
McDgowe]l {7 2 R S o
e River and ributaries. .......o.oooiiiiaiaoL, 35, 882
Rog%o e River direct...... . .. - 'y
Little Butte Creek. ...
Bear Creek..ooveinnnnn 29
Evans Creek.......... 7 (SSOTOSOT 34 66 41 11 B L
Aﬂglegata River.... - 55 4 184 434 241 17 8 15 16
TITi0IS REVOT. cuerrysererensreasnns 87 3 135 400 127 19 10 4 1
Other tributaries of Rogue River. 43 3 129 256 123 18 8 8 7
Klamath River and tributaries.................oiiia. 805 41 1,048 8,878 1,288 543 437 90 1,022, 865
Klamath River direct. - 452 2 "047 578 1,10 287 13 70 " 95, 084
Lost RIVeL.civneenns - 8 13 39 1,880 71 13 232 14 925,923
Sprague River....,... . 9 5 15 212 34 6 8 6 "
Other tributaries of X1 80 |.eenennns 45 83 137 2 3 PO S J
Russian RIVET. oo vvriiiiiiiiiien i 9 10 18 23 8 25 364 10 142
Sacramento River and tributaries...............oo 850 200 1,821 23,514 4,574 1,748 1,956 220 348,435
Sacramento River direct............. . 6 3 5,803 88 560 693 4
P RIVEL. e eiieiieaiinineiaiianaas 322 63 489 5,160 730 150 78 63 202,877
Cow Crel. v ovenanriaceennrirenrannnn 40 [criinenn.n 367 118 30 23 | I
Cottonwood Creelt................... 18 1 41 147 78 ig 30 8 6,300
Battlo Creak. . coevevemnvanneiiaa.. 268 [eveeranny. 71 358 114 17 L 3N Y R,
Stong CYOOK. .eaurennas o 44 b 63 1,590 81 22 180 4 51,001
Faather River feneneaiaeseaaseens 221 52 332 4,300 455 424 130 12 243
Yuba River... 41 33 136 1,235 481 65 98 32 56, 672
Cache Creek. .. .. . (i} 3 20 1,197 87 30 115 4 182
American River...,.ccocooo.o. .. eaaen &1 31 109 1,264 1,498 138 374 3 30,682
Other tributaries of Sacramento River 86 9 M 1, 347 202 282 19 104
Ban J ouc&um River and tributaries 260 85 1,462 | 55,628 5,005 4,304 8, 1,419 829, 522
8an Joaquin River direct. 23 2 178 11,431 1,287 1,203 2,103 120 1,937
Kern River. 17 11 142 6,273 42 156 1 188 , 469
Tulare Lake. 26 [....n verss 67 562 101 200 601 671 110,563
Tule River. 44 2 115 2,465 428 208 166 118 528
Kaweah River.. 19 3 95 5,133 339 271 497 72 2,348
Kings River... 27 § 128 17,104 802 465 981 67 6,118
Fresno River.. [ (S 7 314 b 6 107 19 263
Merced River......... 17 1 150 2,171 478 597 200 9 8,019
olmNe RiVAT.coioieininarieraes 17 15 110 5,834 628 835 907 12 86,007
Btanislaus River...... 12 13 & 1,44 190 142 813 17 42,520
Calaveras River....... 22 8 129 224 86 33 12 26 17
Mokelummeg River..... [ 31 25 128 1,598 1,024 82 153 33 678
Cosumnes RiVer..c...vvervuevanussanans N . [ P 13 103 65 2 15 2 PrT .,
Other tributaries of San Joaquin River...................... 3 2 126 882 m 213 130 68 10,066
Tributaries of San Francisco Bay other than Sacramento and
8an JoaqUIN RIVOIS. .ooneiiaeenecnnrnreeianearacenneraranes 26 [ 78 381 4b 149 40 44 235
Coyote Creek...... .. [ 3 PO 24 5 feeureenroar]onnnen 3 1
Guadalups River. | PO, 12 271 21 4 20 e imiicde e,
Other tributaries. . 12 9 8 19 145 20 4 234
Pajaro River. ., 29 9 04 278 66 81 2% 19 5,995
as River... 7 4 140 553 17 403 9% 21 13
Banta Maria River 1 1 16 13 25 3 8 36
Banta Ynez River... 9 8 18 227 10 10 4 16 2,502
Santa Clara River........ccoviiennnnn... 15 3 a8 191 49 56 30 30 2,741
Los Angales River.......cocvcueennnnnnns 11 3 79 2 8L 191 78 164 4,950
an Gabriel River.........oooiiivninen.nn 18 1 54 3,940 89 61 47 120 7,168
Sants Ana River........ 39 12 123 2,098 302 139 34 139 3,514
Ban Diego River........_... .- . e 4 2 [ O P O 5 4 63 18,804
Other Pacific OCean StreamS. . ..o .ovrenrnreeeresorenesennnnnen 157 54 286 2,212 324 381 128 3562 33,250
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" | AGRICULTURE.
. inued.
TamLe 17.WIRRIGATION WORKS, CLASSIFIED BY DRAINAGE BASIN: 1920—Countinue

R i i UMPING PLANTS,
i k% FLOWING WELLA PUMPED WELLS, PUMP
| omepor et
i Pumps.
i Pips !
. nmm i ‘ Capacity Engine Aver.
DRATEALS BE 500 ‘ Capacity capacity
‘ . };ﬁﬁ {gallons (gallons Number. | “Rorser Numbe (c“, aclty ’ﬁ%%
er)- umber. ALONS per
nﬂnute). power) gaLlons Der | (feet).
e e < e - - ';‘\W' il s R 458 | 748,011 | 33,804 | 36,275,008
Total, states inolgdod . ooenee oo 588310 4,008 gas, 067 || 32,008 | 16,296,540} 29, , , 275, 4
; e 1 385 171,484 593 | 18,329 889 800, 218 P
Wusouri River and tribatazies.......... amamereal 8.5 | £ 4,27 5 — _ =
[— ! 31
iepomr FAVEE GETBEL 0 aymnemremssn vosmn i ca s T Rt Meallil . \ ’135
i it
Jeftomeom River snd tribabhtios. . coovanerraenaans raavenren ] a1 2 dewacsanenanas : o5
.wﬁ@m@nﬁi%wdwﬂ . (7% 81 ORI teesnavanne
Boaverhost M:vﬂr 1 N 110
Bigmlmrl ........... e
Cther Mhmwiw of Seforson FLVBE .o oo eeermesnnanns ; 1 .
7
GAHBEE TUVET. .. vvvrvermaneansess onsonrmesaonmeaces vennd 18
Smith River . ..uesenns | 328
ey e 130
Toton RIVET. coanconnan 628
m}@aﬁmwﬁu........... B Hevaurormnn|s 72
o FLAVET . . ouonnnnn I LSRN !
Mumpelaholl Biver. .. ..... . Havormsanasteneass e L ] i i e
1 2]
Mtk River snd trbtoics. 1 50 2 o i
i ver direet... ... T I 1 P
Other tribsstarios ol Bk i 5 8 80 ? LR
1
Yollowrtone Biver snd tributaries 3 21 104 ] 1,005 lgé g, gg? lig 13%’ ggg gg
Yellowstone River direet. ... . . 5 3 [ I PR PP PP s 50 s e 4
CHTE FE e veerrrnneecnnnrn - ‘ R N seneees yn. TSRS IPUUOTEt FEURUURUNN FESORO
fiviekds River. R | | PP TR PETRTE R LR LA P ERRTTTEEETRTE PPN
2 11,800 28
Big Herp Biver wad tributaries..... . rmeanesaanvarann 0.0 ) IR PP 1 950 20 406 s
iﬁlém Farn River divect, . ooeu.. - 4.5 fonvernrarslononssnscan 1 950 1? 35g 2? 8:%2 %g
&g@&giﬁfum... . %tlv IO TP Y | PO
Ty e nremensrmniaases 3 3| HOPUDRORO o ] R bR £+l LT
o Word BIVEr, comrnreonsnas 0.2 {lieearnnsns 1 1,200 58
BhI CI6k v evavreremronee U 1) (et et ST IR R
Bhdms BIiver, . .uvenen o 2.8 1oeee
meﬂmnu L ey annnnnon PPN | 0.5 fuanuns
ther Seibubnrios of Big F0rD TAVEr . ..nn.r.er teerarerennan s 10
Porrgnn Fver and CIBBIRLIE. .o veeereearaeeenseensesos] i8 19,275 18
m@tw&kv;mWt.................... 1? 1% ,575 ég
ok arins of Tangue Hiver | 1 L)
Fowder Biver and trilmtaries. ... ‘I 19 14,670 30
owir RIver @IFeet, - o oroennenrn everesall 15 14,265 18
Clpay Cresk, . camevananns 0.8 |Lvensennsnfsnonraensanllonsavasnsalanenan PUOTON 2 208 C 2 200 54
Other tributaries of Powier Biver. ceugall 2 6| 1 5 2 27 2 205 70
Other tritsitarios of Yellowstons River 03 eararenre TR R P O 11 17 1 8,631 12
Litthe Miosort RIver., veeenn.. L FUUUUTR ISV, I R, 4 175 4 go00| g
Morean RIVET . .covnioannannees L S S LI TRIY) 3 60 3 1,800 30
|
Cheverme River and wributaries. ... 70l “ 2 2,800 19 202 19 14,0411, ...
Uheyenms River divect. .. ... 6.8 1 ; 1 800 14 173 14 9,550 16
North Pork (Helle me; | 1 2,000 4 103 4 3,301 20
N AR PS ‘ 1 16 1 ool 10
WD RAVOT. s o coonsnnmmrsvamarmrmssasnceacnaaanarnons N L anessamaans 2 2,200 3 53 3 4,000 3
WieHars BP0l esuannenmeranrnamrmmmnnrrrvranreenaanss o T T T | P alereresanennen 1 8 1 480 B
Phptto RIVE @ (rIBUBITION oov oo XA 6 270 313 143,904 282 3,880 307 220,040 2
tmmmm reet P P P 14 10, 561 13 180 14 14,580 31
iy T Bre et 7 ! 5 bRt u ) #lo w2
(’kmxvi Eﬂmmmmm Crewn Y 180 15 8 18 X
Hciine Bow Toiver 121
Muddy Orenk. . vvvrcemnsmmcnrnnns
B Biddor CORelt, « nnrmnnnnnrs s
Laromie River and tributarien,
Lavamie Tiver direet. ...,
Horth [m&mw Riw .
Chugwater
Crihor zrmmmm of Larar
Eomen Creek. . - 1 e
Ofler tritwiaried of North Tlaite River,......e.uns I : TR
128,023 233 3,220 248 176, 630 2
44,302 78 1,132 80 52, 662 2
1 7 4
ceracenareerenreirai e [ OO i it i 1,000 "%
xg'!’hﬁm C‘mﬁ CeramrarkARtmER AR A 1 1.9 ’
}“ v e srenees 00 106 [ 5,831 17
Cotiale ¥ mw B e Whoomyowmeloar o)) i) 4
I — gz R0 @3kl 4| | B ma| oa
. - ! !
O ¥ 1 3 2,835 5 5 g 567 1
mgmmwimmmw Platts River,....o0. 000 CRA T 4l 4,825 15 7 15 8,267 2
Loup River. . ievrmnescavnnanal 0.3 ! SR PO 17
it bribastarien of Platte Kiver. .00 ot Hlesermenrfrenene e, 7 49 7 4,280
Kangns River and trstmmadm...,.....u.w | 3 21 4 461 @
Hoqablionn Biver ... . ® 22 844 37 ag008| N
fmoky Hill River . q 8500 13 491 13 32,703 B
g H‘KW.A... , “"".”. Semeseesuns 3 2,100 [ 303 a1 350 2
1 nm:a;t Lﬁ%mw”ﬁ ¥ . R et Ao . g gg % 1,ggg ;g
4 o Migmouri BUer. . iivanainn, ; i veraenseflsrnsranacaloneannannnn..
‘ 4 § 12 1,44 34 512 s 92,444 | 18




IRRIGATION. 65
Tasis 17.—IRRIGATION WORXKS, CLASSIFIED BY DRAINAGE BASIN: 1920—Continued.
FLOWING WELLS, PUMPED WELLS, PUMPING PLANTS.
113: Pumps.
DRAINAGE BASIN. (l;ﬁftfl (_Eapﬁci[;y (zapﬁeity Englnto Aver-
es). gallons allons capaci age
Number.; =™ || Number, gper Number. (tll)orse-y Capacity vt
minute). minute). power). |Numboar, | (gallons per | (fest),
minute).
Misgiesippl River and tributarles, exclusive of
MIBHOUTE RAVOT . eevnrnaenemncmvanmencnseensars s 148.3 27 6,240 2,085 | 1,876,840 1,58 | 78,70 1,75 | 2,237,441 4
Mississipps River direct....occuneaanens. (YT TRPPP Prs 6.2 102, 500 12
nsas River and tributaries...e.veeeciniiiiiiniinienaas 140.9 1,119,743 42
A:kaMkm“ River direct. 13.8 ' 798, 285 it
Tountain River. .. 1.7 8,200 21
8t. Charles River 0.4 475 2
Huerfano River.. 4.5 2,045 40
Apishapa River. ... 0.3 144 1
Purgatoire or Las Anim 0.1 500 7
Canadien River and tributaries...........cocciaiiiian, 10.0 3 7
Canadian River direct.... ceereesienaariaane 4.2 5,141 8
Cimarron, River. .... hemresencacmvinannn 4.8 1,500 22
Vermejo RIVer. c enecicaieneesomaceinianncnianaas L1 cesasrenenian 100
0eate Creek. . coaenniariciniiaiiiiiiaeceanianees 1.8 [ P
Mors River. .covesenesnnersmencacanearcsncamcionsoa|oneacssnsd]le 10 35
Other tributaries of Canadian River............... 7.4 12 2
Cimarron RIVer. . cvceenenaciaioserrsnvunossonemnsnases 0.2 5 1 5,321 10 221 11 4,817 26
Other tributaries of Arkansas River........ceiemvueen. 90.9 13 2,795 716 270,541 218 6,573 201 208, 604 29
Red River and tributaries.coocavincireerciiiiieneanianaas 48,950 63 3,444 67 55, 760 76
8t. Francis River........ . 73,050 52 2,223 64 78,450 31
‘White River.... 820,388 584 30,537 633 858, 688 50
Ouachitg River.......eesa- venzass | PN PRSI JET P [ .
Other tributaries of Mississippi R . 5 285 5 22,300 15
Gulf streams, other than Mississippl River and
R10 GEARAB. ,eeuesremreersecoracaanmnsaaoaaancanss 158.9 27| 57,000 1,615 | 2,072,580 3,335 | 136,653 3,208 | 9,202,748 3
Atchafalaya River and tributaries. ...ceeeeeanaian vaees 42.2 ) P 42 59,980 105 4,070 171 230, 675 19
Vermilion River and tributaries. ....oveeiemvecreccemsvacecs|orernaanas 2 425 82 67,007 136 7,052 604, 044 29
Mermentau River and tributaries....eeeeecciciinaiiniaanns [V | PR 504 1,209, 750 800 56,800 1,203 2,927,213 35
Caleasien Lake, River, and tributaries..................... 0.4 5 5,800 9 3, 128 13,933 161 937, 20
Sabine River and tribitaries. . ceeveaesrmenncveernvnnmacosa]rocsmanacalloseariraad]emnnnidd 27,500 12 , 905 22 241, 20
Neches River.vceveenaeannan. emrresssmnanrntanan R ceee 6 5,850 23 1, 929, 500 %
Trinity River. ceiasevemeaenaacrae L. 11 , 088 20 , 100 34
Brozod RIVer.uersceescnscnennemcarrearanmsmsancnanneanran 2.2 3 166 6,278 175 153,585 83
ColorBA0 RIVEL . . oo imaecciiicaeaeraenenencsnnnaonuenaanean 8.5 3 , 400 57 30,667 3 13,500 359 912,048 30
8an Antonio River.. . 10.8 25 15,465 43 , 804 7 1,438 80 31,039 39
Nueces River........ . cenr . 02.8 8L 26,005 276 72,937 321 6,533 342 160, 472 47
QOther Gulf SErBAMS. seeaeeeurcacanseceenancscsiocsnancanns 0.5 7 354 278 212,143 262 11,408 340 540,278 42
Rio Grande and tributaries... 815 1,015 401, 081 418 239,199 522 28, 867 617 2, 670,157 39
Rio Grande direct. 42.8 320 13,595 31 13,381 134 22,115 202 2,308,079 48
Saguache River. 1
San Luis River,
Alamosa River.
Concjos River. .
Trinchera River
Rio 8anta Cruz, -
10 PUBKEO . aaveriveicncarennnceariaienanearsrnameanaannn
Pecos River and tributarios. ...oveeeeeaceestoacacaaas oeee
Pecos River direct.........
Gallinag River..

Hondo River...
Penageo River, .
Other tributaries o
83 Moras Creek.....cicvcunenandan

Independent streamsin Rio Grande drainage basin,

R10O MIBIOS. . o veeneeyourncaarnnsornncncraaesenen .
Fresno River..... e e
Ri0 TUIBrOSA. o c0varaeennensnsnnasanennensmsnannnnn veanans

Colorado River and tributaries............ resaenen
Colorado River direct. ..

Green River and tributaries. .......coccveeerieennenennenes
Green River direct
Bitter Cregk......

Yam :Riv%iand éribu
mpa River direct.
%it%lg frli]gk‘? Iiivcr. . s
or
fte By utaries of Yampa

(v PR
cher tributaries of Green River.

Grend River and tribut
Grand River di;e&f.ies"“":“"
Muddy Creek........
]l%lue]s I{xlrer .....
agle River, . ....
Roaring For

Plateant Creek. ... .., 0 o Il
77479°—22—5

8.8 1 1] il 46,944 go| 2,0m 92 8, 51

L1 1 75 85 46,825 so| 2,08 ) 46,600 &
...... 'f'f- “:.- ....‘:.. RIS """."iié. ........é. .........5- corvensuse '"'""'iié', . 68
168.5 370 | 84,08 803 974,258 s 24,104 881 | Loesm| 4
0.4 foenenemmncees R 4 1,650 9 487 12 82,20 2

1.5 2 [ 1 1,850 15 847 2 44,9900 18

0.4 lleeeess 1 1,350 559 14 13,085 20
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Tapes 1T,~-IRBIGATION WORKS, CLASSIFIED BY D

AGRICULTURE.
RAINAGE BASIN: 1920—Continued,

YRANAGE BAZN.

Aver.
ago

it
(foet),

glerade River end tributartes--Continued.
umm Rﬁm b bugarien--Continamsd

Sdugmmison Hiver mnad mhum’iaa:a ...... samraeeenstene wan
Cianzdinn, River mwt weannnr .
Fomichi Croek, vaaae
Nearth Fork River,, reannan
Benith Fark Rumr RPN

Unpnspubigre Riv .
Creher tribataries cd CHDDATON BLAVED~ o eeenrenas

....................................... enmon

Rie Dadures
<m tributaries of Grand River. .

Fromont River. ...
Viegin Biver. . .0ovonnenss

Hax Juan River and tributaries,
Bam Juen River divect,......
Im Pimg BAVOr. covspvrvuee

etvasvesmanasenn

mas River, . -
mlwr rIbatarios of BaT JUBD BIVET, « vvernrrmsrsieseor

Kmma k4 T PSP G SN
Wittinms Bivet..ceiesusnnss R SN
mt@%t wwer wnd tributaries....

}cmcm River dizeet.,......

mmwn% of Little Colorndo River
Gﬂa River aud tributorles. .
Giils Rivor divest

Whitewater Deaw and tributarios........ccovemees

mr dimet

Humkmm ﬂ
K 5 )

@
Nuﬂfh Fe:«!’k af ¥
Benvth, Pork of ¥
Pl Crowl ,
R mwxn o

Frudme River und teibatories.

M w‘fm Eiver, ..

s pmn

e BeprrB
L et P G oh

s

=
M

O 3 F
E-To kL] o

o

2
83
3
12

e
=1 -]

- pea
[~ B S ol

e
+ POBGW HEONIING

8558 B Fouzanod
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IRRIGATION.

Tasre 17.—IRRIGATION WORKS, CLASSIFIED BY DRAINAGE BASIN: 1920—Continued.

DRAINAGE BASIN,

FLOWING WELLS.

PUMPED WELLS,

PUMPING PLANTS.

Capacity
Number. (gallons

Jper
minute).

Capacity

m:.gute) .

(gallons

Engine -
capacity
(horse- BlPaciLy
power). |Number.| (g

Pumps,

IJE%)&I‘

Great Basin Drainage—Continued,
Indepsendent streams—Continued
arson River and tributaries
Carson River direct.. ..
Tributaries of Carson River......

Walker River and trlbutanes ..........................

‘Walker River direct.............
Tributaries of Walker River

R ) 1) ST

Staptod Creek. e veeememenianeena.
Lo:?g Valley Greel. oo ..ol
Busan River. .....vveveanneinniennnn
Mohave RiVer....coveeraiiaiaiaaen,
Owens River.......oocoooiiit
San Jaginto River...................
Wlﬂtewa.ter 1517
Quinn Biver...coeeeeiinaiiiiiiinnn
Deep Crétk (Oregon
Donner and Blitzen
Bilver Creek
Silvies Rivi

Otherindependent st

Colombia River and tributaries....................

Columbia River direeb......coooniniiiiiiinniiiiiieninnn,
Kootenal RIVEL..ocvieennencunnuiassnnerriirinnncssennanes

Clark Fork and tributaries........c......... T
Clark Fork direct. .. ooeeeeneiiii i aee

Missoula River and tributaries..........cooecieein. ..

Missoula River diteot ..........
Hellgate River..

Big Blackfoot River..
Bitter Root River..................

Othertributaries of Missoula River.............. -

Flathead River.
Colville River..........
Spokane River and tnbutaries

C%g River direct............

ur d’Alene Lake and River..

Okanogan River and tributaries.........ovevvenennnn....

Okanogan River direct

Methow River
Entiat River

Yakima Rlv%'iand &gbuémies
s River direc

Wilson Creek.. ...
Naches River...

Ahtanum River,

Other tributaries of Yakima River.

fnake River and tributaries. ........c............
nake River direct............

n Falls R,
Little Wood River
Blg Wood River..
ggmﬁaullgver.
B g %?I ver..

1,285
218,775

[~
ForBronoopr ol

-

W Lo
ST S

00 K 5 ) B0 14 €0 41 € O 1= B € G ER 09 © 0D 4 00 4 00

[

farpen
BRorhwelSoSommmm

[

oo ca

]
croe

3,321 w7

3,402 87

3,447 78
........... e A

3 1

35 5

30,327 460 1,

18 1leeiae
6 1
2 1
30 4
457 7
1,318 61
324 10
521 10
608 13
630
24
1,601 14
23 4
38 2
189 35
384 36
37 3
40 3
388 31

76| 27,13 217,565 62,451 | 1,745 | 2,622,810
8 4,390 58,401 6,493 350 233,881
2 30 5

651834




AGRICULTURE.

Pagis 17, ~TRRIGATION WORKS, (LABSIFIED BY DRAINAGE BASIN

: 1920—Continued,

DRAINRAGE BasH,

I"ipe

s

FLOWIRG WELLS,

{

PUMPED WELLS.

PUMPING PLANTS.

Capacity
ooy

Golnwbla Biver and mwumw—-&mﬁmm!

ZM%&W w§um in Bnake River Bashn

W tkhw
Joken Doy fiver..

Desniustes K.
Riv

sttt
Other w;mmm of Cobin B iver

Mcommmmﬂmhwa cmu:ma
and Colnmbia Rivers. .. .

L
-

BuBppefprd sue!

B b0 & St ST RS

6,147.0

AT elnr

Number.

Capacity
(ghllons

minpgte),

Number,

Engine
capacity
(horse-

power).

Pumps.
Aver.
age
Capacity | 1ift
Number. | (gallons (fect).
minute),

URRBEERLRTARE SRROBEREELERE 8 8888

L e | L et RORtt IOOORSR My
B e T
0.5 2
7.1 b
asll %
63 &
0.5 u
Z1l %
10 u
27 %
2.1
0.8
0.8
6.1
27.2
L9
61,2
2.9
ot
0.6
0.3
5
173
&2
0.4
7.8
98B
Ban J ivwmdmbmim ........... e aanne 1,290.8
fan ver direot 1 Tiss
83,1
2619
12,7
260, 7
250.8
63
52
&t 3 26,4 5 16 4 i
...... L P PP 1,168 1 , 14|
Chtmwerng Rivet. o011l 2.4 4 230 565 180,181 544 4,358 585 200, 337
Mobiohamng River......, o w2 2 25 700 356, 156 694 8,309 765 151, 434
%mm: Hiver lﬁ ....... S TP % gg,sm 111 1,788 131 84, 28
Other pagaia River, .. 100 ;‘ . 25 43 7,483 458 uzsl| B
e e e Rrvemse Bay ‘ | 24,6 wl wos| | 7 | 5
3 wae 05,510 1,807 38,219 2,102 862,987
CoroinCom_.. B3l | | W] mm) ey wen Cm) g B
Othar 1051 9] 1,92 95| 216115 728 | 10,332 805 272,448 8
Pajora Riv £2.9 w2000 6881 186,255 370 7,083 417 203,845 | &
pag River.. 189.8 1 slgoa 097 | 422195 239 | 10,085 286 94002 %
Bants M‘Y‘m #9 3 %’5‘1’3 1%8 86,383 62 2,934 78 204, 534 47
Bumts Clors, River. ... 14,0 1 700 136 8,0 n i & i ¥
e FHEE P L I (e 1
Ban Gabri Lht gl.ig %gg %g,% igﬁ 1557;934 825 25,675 g51 579,153 n
shon Disgo Rivg 153 1 Vsl MEy| MORIS| LEs) el Lm0) Lusmel G
irbede v 1,15%.5 sl arse| n4d] oo 98] 13,150) 1,003) 417,095| W




TaBLE 18.

IRRIGATION.

CROPS.

—ACREAGE, YIELD, AND VALUE OF PRINCIPAT, CR
WITH TOTALS FOR THE STATE

[Totals for the states included, used in making comparisons, are reported in the state bulletins on agrienlture.]

69

OPS GROWN ON IRRIGATED LAND, AND COMPARISONS
S INCLUDED: 1919 AND 1909,

AREA HARVESTED.

QUANTITY HARVESTED.

1919 1909 1918 1909
CROP. Per Per | Per cent Per Per | Percent
tc%uf ‘of to«‘a:nf f01 of in-1 Unit. tc%n{:fof tc%nlt rot c;)! in—l
otal for otal for| crease. otalfor otal for 2850,
Acres, states Acres. states Amonnt. states Amount, states
in- in- in- in-
cluded, cluded, cluded. cluded.
Cersals: .
263, 312 1.2 133, 560 7,523,854 1.6 3,168,973 0.6 137.5
% Sﬁ’t‘s‘ . 325, 528 2.7 739,632 gj?l,%j égg %g 27,213, 262 9.8 656
"""" . - 381, 12 L4 .
3 S whest. LI e | solf M8m i) LEL wousur|  sel s
................. 280,287 6.9 239,928 7,202,430 0.8 6,985, 841 7.2 3.1
: 1}%?3.6{'.'.':::::: o 19,014 0.5 | ,51 4’&%12;; 0.8 ’(?51535‘ 3.9 76,2
I S Wi wf| & wumme| we| @& |l
Other grains and seeds:
. 1,948 . 161,587 48,7 104,010 30.9 54,8
H %lovggggg ﬁam%%gm """ 1%?’% %i.s ?7’793 il 2,862,587 | 4.0 814,271 s8] sile
h Dy p6as, Canad. ... .oeireee i, 51,464 | 33, 18402 | 20.2 637,560 |  88.0 ) 32.0{ 1507
Hay and forage:
100 - S 140, 607 16,6 202,763 18.8 ~30.7 || Tons.... 178,112
B Timg%lﬁy :nd 2lover mixed.. 302, 260 40.8 183,308 14.5 114.0 §| Tons.... 560, 591
i Clogor Bonas oo 0 40,879 1.1 20,001 |  10.4] 1044l Tons. . 03,465
16 Alfalfa......... cevaimanavanrenemans 3,151, 875 42.2 2,218, 628 50,1 42.2 || Toms.... 8,430,786
0 G ETASIES . caanaaiiaan 4,313 15.9 219,035 14,1 16,1 || Tons.... 316, 803
19 Wti}l‘grstglnt1 o Pralio Frosaed. 1,034, 507 7.81 1,530,680 | IL7 32.4 | Tons. .. 951,345
}s Small gratas out for h%ry ..... 91, 607 7.0 208, 634 7.4 30.8 {| Tons. .- 372,739
19 Annual legumes out for hay........ 19, 851 9.8 [N I A, Toms. ... 28,334
L TN 56,424 9.2 () T PO U Tons... 388,830
A o foraga. L L 808 18 :% Toms. . 81,389
22 Kafir, sorghum, ete., for forage. ' . 3
2 Root ’oropgs for fﬁra.ge' ............... 2’, 631 9,4 ) 19,543
24 Vog%%%&%:essz .................. reanennas 154,194 23.0 148,712 21.2 3.7{] Bu...... 92,978,739
22 '%anta}coupes and muskmelons. %8, gz«é g({ 3 Eg
2 (00041: 1o 1. NP , .
d H
27 omléar; ésruits ........................ 573,075,084 48,7 s 1,131,279,429
28 Ap;ﬁes. . 6.9 085,320 35, 2 P 22,408,306
28 Peaches. ceurerni e iieeaan 67,062,002 35.6 2 13,224,500
30 61,840,420 35.9 2 3,479,800
B Gaeman | w36 it
32 Cherries...c.cocveieenn.., B . 2
23 Sub&(;gggl.fr.ults: 88,711,152 84.1 2 Boxes...| 18,774,360
34 Lemons............ 52,299,716 79.6 8 Boxes. .. , 176,
85 377,655 81.0 174,071 88.0 117.0 || Tons.... 3,507,522 82.8 2,074,301 70,5 72,0
3 214,576 1.5 @ e Bales.... 113,862 2.8 P R O I
: ﬁ:iunus stlg(rlx (=) dgcn?tes dleggga.se.
ot reported separately in . . . .
. 1 ?i,uant{)ty harve?sted a,uydl value given for irrigated land were not tabulated separately. The totals given include small amounts representing rice grown without
gation,

4 Not including red clover seed.
S Number of vines of bearing age.
& Number of trees of bearing age.
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Tapie 18.—~ACREAGE, YIELD, AND VALUE
TOTALS FOR

WITH

AGRICULTURE.

OF PRINCIPAL
THE KTATES INC

{Towals for bl states neheded, need jn making cemparisons, 470 reported In the state b

CROPS.

CROPS GROWN ON IRRIGATED LAND, AND COMPARISONS
TUDED: 1919 AND 1909—Continued.

ulletins on agriculfure.]

AVERAGE YIELD PER ACRE, 1919, VALDE:
'i Onirrigated land. 1919 1909
R, [ [ ) Per cent | Per cant
e, | i | ol percont | oxont, TRy SFioal | oit
etileg. | fM63 | ernge. sgofor | onnon- | Amount. | for | Amount. | g | Creese
. states | irrigated stategd in-
i jpeliaded. | land. included. cluded.
1 . 2.8 | 386 130.8 18L2)| 811,602,813 1.8| $3,421,420 0.8 3831
: AR I I
4. 3 - . N
i $30 el w1 | ms1,  aoas| 8755688 | 1L4 R B BT
& 19 | 18| 7 148, 6 148.61| 10,775,076 11.2| 4,395,928 8.4 1451
8 7.4 .4 &9 120.3|  120.3 "985, 087 0.7 "0, 005 44| 3294
7 1.6 | 1.6 | 268 1.7 136.7 8,725, 561 7.5 ?3 ..................
& 28,2 41 39.2 100,0 9568,0 , 368, 99,9 L T PSP RO
2 21.6 1.4 41 19.8 20,9 3,461,762 46,8 785,775.1 85| 881
19 s | 103 181 1364 166.3 || 12,086,208 34.6 570,103 8.8 [1eeernnn
1 wE | o | 124 1148 1%4.0 2,042,455 36.8 358,568 | 20.8 | i0d
1z LIZ L9 L% 115.4 1160.5 4,582,905 23.0| 3,210,8207 26.2 4.7
B 148] L8| L45 8.0 96.7 ) 782, 635 42,51 3,071,935 | 18.81 3487
1 .86 1.587 155 0, 4 0.4 1, 834, 600 18.8 381,763 { 14.0| 2406
15 2190 L84 268 122.4 145.7 || 186,891,200 54.0| 50,850,633 | 50.6| 286.5
184 L3 1.82 1,25 95,4 84.7 6,473,377 17.4 2,564,966 17.5 1524
b
H 083] 0.82] 092 110.8 u22j 17,954,630 2l 1,734,258 | 18,4 53,0
8 0.95! 0.92] 128 347 13,1 8, 448,901 9.8 2,983,171 7.21 1832
1 1.92) 120, 148 172 1192 494)062 10.1 PE S FOR IO
® 4.75] 4541 6.8 5,1 151.8 3,831,525 14.6 3
u B3| L5, 238 156.6 167.6 1,121,730 2.8 1
n Le3| 1.68 2.04 120.7 1214 1,614,325 1.6 B
W77l OILIl| 748 .0 66.9 340,320 8.7 (2
iﬁ 84.3 649 | 149.0 178,7 229,8 5g, %, gg; gg. g
B ] TPOBIBEOBE. .. ... cv.rnoiiaiainniieiie el iar s arrnnnerrenn CeIII I 2o ges 30.1
it 13,3 | 51L3 | 0154 18,7 186.3 || 26,304,252 53.8
g vg,0 | iL7 | 55 126.0 171 || 24,568,584 28.6
014 | 12 | 6180 1857 168,3 {| 24,670,264 9.2
3 b o O SPE B : 83,5 21,4 (3R] 118.8 185.7
3 Plums snd prises. 619 | 616 | 85§ 133 %005, 848 5.9
a2 CHOETIO . .- oo 0 €97 | 9.6 | 0.9 128, H ig&g lgi iggj ég? 3(1;2 i
t9,1 | ¢1.8 | sa.2 1048 122.2 || 58,244,422 'sa ¥
033 | 18 | e2s | 87| Iwma| deseoem| ssa| o [oumooo
% %.24 | 8.38 | 9.45 10
3 L 2.3 3
| 0.28 | 0,28 | 0.5 180.3 Eizog gg;ﬁ%ﬁgﬁ 3 10’?45)2’721 e T
A mbroas gign {1 detistes deoreaze.  Por vent ot ob when more
: &WM "%ﬁm‘ﬁgm : ;vr went not ghown when than 3,000,
Y ¥ { ua given for irrigated lund were not tabulated sepurately. The totals given include small amounts representing rice grown without

Oy
* Not inkading red clover seed.
§ Yiold pes v,

nmm%m



RraTE Tap1s I,

IRRIGATION.

LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES.

1

—AQORES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAY. CROPS IN 1919 ON IRRIGATED

ARIZONA.
PRINCIPAL CROPS.
Annual .
QOther S8mall |Wild, salt ¢
Corn. Oats. Winter Spring Barle Kafir logumes 5 ) 1| Silage
wheat. heat., Y- i Alfalfa, tame graing cut | or prairie
Wheat and milo. grasses. cgg ;?r Tor Doy grg.sses. erops.
THE STATE.
Acres harvested. 8 612 4, 448 28, 805 3, 250 19, 811 20, 316 a7, 094 5,108 792 10,424 1,050 5,
A duction.... 1205, 900 | 1136,227 | 1652,332 | 188,378 , 52| 160,333 | 2323052 | 3,855| 11,081) 214457| 21,09 xsaﬁ%ﬁ
VB, « v evsermeenersner 401,523 | 156,661 | 1,560,364 | 152,600 [ - 871,090 | 014000 | 7,004 774 | 181,545 | 20,620 | 339,740| 15,344 | 343235
ACRES HARVESTED.
552 2,736
g
148 202
1,470 11, 930
1, 3 20 ] 1,607 ;
1481 1,102 | 15123 1,767 12191| 15815] 57,360 '
[ 1 - 22 42 [ P, 460 !
310 494 24 273 6 1,765 ;
510 Joeirrennn.s 325 |veiennn. &7 208 ) E
425 2 6,107 115 2,419 1,204 6,339 [
77 P I AN -] AT ’181 ;
1,050 201 13 119 385 313 3,140
72 11 482 365 284 2,234 8,749
PRINGIPAL CROPS. i
Corn cut soﬁ?lﬁtfﬁl, 108{%3& Water- | poior G;on‘:fr Dry Cott: G A
for forage. | eto.,for | musk- | melons. | *OM8E0%S: | qifaifa | beans. otiorL. Tapes. pples. | Peaches. | Oranges.
forage. | melons, seed., :
THE STATE, !
Acres harvested... 3,074 | 12,245 3,123 807 1,011 4,217 1,25 | 101,080 | *14,072 | +30,740] 432,880 | 433,108
LA TR T S e 137,371 | 128103 | 10,878 | 56,507 | €139,690 | 154,643 | 149,942 | 748764
82070 | 347745 | iR es5T|UROJEOL| a4 | 502053 | 46,417 [19,176,213 | 8381 | 13n143| 127,852 105,056
218 80 46
ggg 2,979 3;
26|78 v 1
T4 113 4 :
Groenles. . ..ievviernrncnanneannn- 79 121 11 20 24 {ereeernnsn-
Maricops... 1,482 5002| 2,86 402 87 1,231
Mohave.. 4 B7 eawranan wenfornins 2 [eeeens eessn
191 45 2 (] 84 18
285 462 8 66 21 200
e 167 32 1
225 yes oY w7 b1 N
31 1,016 1 51 1
1 Number of vines. 1 Number of trees.
CALIFORNIA. .
PRINCIPAL CROFS. "
— Ko Rough Clowgar D D Sugar- Flovger i
Winter I afir, oug) [:5:1 Ty Ty an :
Corn, Oats. | peat. | w em’;g, Barley. | R¥e. | pijg ete.| rice. alfalfa | beans. | pess, B%z‘g’ vegetable i
seed. : seeds. |
THE 8TATE. .
Aores tarvested................ 56,958 | 9,350 85,25 | 48,330 | 128,812 | 2,545 124,002 | 180,367 | 2,310 148,370 | 1,604 503 3,234
roduction TTIiThy, 064 828 206878 [11,636,503 | 717,540 [13,289308 120,204 /13,253,711 16,026,318 | 19,702 112,459,350 124,850 | 2 138,000 132,036, 510
Valte,........7" L doriate.| 3,340,208 | 266,578 | 683,042 | 1,571,432 | 5, 278,893 | 54,104 | 5,531,800 (20,432,027 | 208,743 (11,658,944 | 88,218 | 96,600 | 2,056,510
ACRES HARVESTED,
COUNTIES.
""" N T 1 i
"""" 7], 484 RRNINN
i "5 E3 ) IR

1 Bushels.
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Srsre Tape L—-ACRES HARVESTED AND PROD
LAND FOR THE

STATES, AN

AGRICULTURE.

C ALIFORNIA—Continued.

F PRI

LUE 0
UCTION AND VALUE OF PRINGIPAL,

T ACRES HARVESTED,

NCIPATL CROPS IN 1919 ON IRRIGATED
S—Continued.

ACRES HARVESTED,

Rye.

Kaflr,
milo, ete.

Rough
rice.

Clover
d

A
alfalfa
seod.

Flower

Sugar- and
vegetable

A
1,148

1,504
214 |
52
43

=
¥3.EE

i
*
.
s

o B
228

gyge g

suranstaany

)
1,31

52
1,793

semeremsans

THE SEAYE.

Production. ...

COTUTIRY,

]
| Timothy Amnual| Bmall | WA Eafir
Thoothy]  snd | Clover OUher \jornmes| grains | salt ! Corn -7 | Boot
T 8 80T
alene. | clover | Alfalta, | tame c%tn!or gtéttor prnir‘l)e cr%ﬁ? f&gf": e%%““fl' cl;ggs Potatoes.
Y. ay. | grasses. ge. Ior}igg.r forage.
LI el e ny tenie i orane | vatan | 1isoaat | voeoas | 1iigaes [ igos [ v | 1 B3 u sy
€ ? y 1 2
93,784 | 1,013,011 | 118,326 | 44,200,402 | 306,830 | 74,520 | 4,635,662 1,384,108 | 1,133,264 | 181,244 2%01832 ggjgﬁ 1312?5%:3%
- 1

ACRYES BARVESTED.

49 Lsavennn

DY T TT PRV eS

2,% §2 vnnaness

176 36
89,838 408 142
11,733 1698 85




TRRIGATION. 78

mssye T—ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS IN 1919 ON I T
Srars TAND FOR THE STATES, AND ACRES HARVESTED, BY OODNTIESGontinued, N [RRIGATED

CALIFORNITA—Continued,

ACRES HARVESTED,

Timothy Annual| Small Wild Rafir, | poo
rimothy| ~ and * | Clover | yjenp toglll'ag Jegumes| grains | salt,or | Silage Ct?‘;n S 1 aops | pgt,
alone, | clover | alome. ame |'entfor | cutfor | proirie | erops. | fyece | &e tor| , fOF otatoes.
mixed, Erasses. | hay, hay, grasses, ' forage. | ete., fOr | gors00,

forage.

SanMateo...
Sants Barbar:
Santa Clara..

PRINCIPAL CROPS.

Sweet Canta-
potatoes loupes and Cucum- Beans Peas : Corn
and Cabbages. nll)usk- Celery. bers. (green). (green). Lettuce, Omnions. (sweet). Tomatoes.
yams. melons.
THE STATE,
Acresharvested. . ....veqeverrsre 60! 477 1,56 2,258 4,266 5,801 6,99
Production... R I -+ ket OVscusos OO vond NSUITOOIAN OO il IOt IO os NORR el ot T
Valus....oouieienannns dollars..| 1,517,388 547,205 | 2,703,155 721, 521 87,701 202,953 387,079 | 1,190,363 2,009,151 197,015 | 2,121,514
ACRES HARVESTED.
149 577
3 3
13 23
3
1 113
1 1
3 [l
3 [
b N PR
8 218
[} 1
5% 131
” 1,361 5,211
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Srare Tamy L.—~ACRES HARVESTED AND PRODU

AGRICULTURE.

¥ PRINCIPAL CROPS IN 1919 ON IRRIGATED
sggn? BY COUNTIES—Continued.

LAND POR THE STATES. AND ACRES HARVE

CALIFORNIA~

OTION AND VAL

Continged.

ACRES HARVESRTED.

poEatoRs |
and
Fars.

i
i :
! Bweet |
|
{

Hamis Clara. .
Bants Crug..
e T OO 3
BOBMIDS . ¢ s onsenamnmvmrnsnrassnans

BLABIAIE. v evrerrnsrnvannnennan
Teharan

R )

¥ avrnrnssnronneunvasnnn

Vet e vs seauevnesrivraonans
Yuba

Avamamndeauanninn

R R P T TR L LRLRIE

Canta-
Jrapes and
Ttk

melons,

Cueum-

Colery. bera,

Peas

Beans
(green).

{green).

Lettuce.

Onions,

Corn,

(sweet).

Tomatoes,

H
.
H
. :
D 2all!

=8 B

g@lg% O ot

N L

1
5,120

Buoe

[XT-3* 178

1
1n
4

esscasannens

LN

&
8
4
2
e
4
2
7

PRINCIPAL CROPS.

Asparsgus,

Pumpkins,

Sugar beets
grown for
sugar.

Spinach,

Cotton,

Broom
corn,

Hops.

Straw-
berties,

3,979

9,026

544

18, 763"

D "ééi'}ééé'f"i,'&éﬁ.'iéi'

55,720
........... 1499497
5,481, 551

8,

83,088
44,081

883
1 351,700
801, 519

28,136

2,172
33,601,823
1,019, 644

1,485
45,143,538
1,028,707

ACRES HARVESTED,

Budsa..ovou s
Calaveras

LTS

LT e Trre.

Glenn . . .
Tmparial

1%
14
k]

6,750

..... awsauaiasansassrannlavaneny

* Bales,

80

15

3

) P R T P

19
23

cedcuaraan, ]

1 Tounds.

FEPTYTIiI)



Srars Tasre L—ACRES HARVESTED AND PRODUCTION A
LAND FOR THE S

IRRIGATION.

CALIFORNIA—Continued.

5

ND VALUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATED
TATES, AND ACRES HARVESTED, BY COUNTIES—Continued,

ACRES HARVESTED.

counmTEs—continued,

‘Water-
melons.

Agparagus.

Cauliflower.

Peppers
(green.),

Sugar beets
grown for
sugar.

Pumpkins.| Spinach.

Cotton.

Broom

corm. Hops.

Straw-
berries.

THE S8TATE.

Acresharvested....iveeennaiiiiiaaan,
Production....
Volud.curnenenes ceremrnananas dollars. .

COUNTIES,

Ban Mateo......
8anta Barbara
8anta Clara.

ta Cruz. .

PRINCIPAL CROPS.

Grapes. Apples. | Peaches, Pears, Pg’rﬁgéf‘d Cherrles. | Apricots. | Quinces.| Oranges. | Lemons.
173,217,2 34 | 2804,683 | %5,662,250 (21,017,060 | 23,841,678 | 2284,560 |21,630,763 | 212,403 | 28 678,956 | 22,200,716
+1,138,175,200 | 11,335,057 { 410318362 | 41,783,951 | 46,642,548 | 4325449 42,608,136 | 418,315 | 518,725,602 | & 5,775, 149
38,101,608 | 2,009,338 | 10,088,070 | 3,211,112 | 14,086,478 | 1,305,706 | 5,216,272 | 36,630 | 58,049)300 | 16,750,833
ACRES HARYESTED.
403 756
251 1,544 12
3,521 05,888 |onennns .
3,812 1,970 502
1 3 16
95 8, 568 15,257
12,678 40,32 o1, 627
51,883,387 54,755 | 1,713,409 11,288
4,804 1,175 8,254 955
186 283 230 72
65,607 129 430 ° 408
, 16,188 5,802 3,277
250, 457 9,700 91,257 40,811 50, 806
931,528 4,184 217,000 4,624 34,137 90 58337 [eeeennnnn. 24
________________ 100 11, FOOTUUUTE FUUUPRSLA SO KUURUCTRUI A
................ 373
03,572 95,854 200,830 | 173,433
2,180,823 1, 466 93, 962 850
................. 124 4 112
............... 038 110 1,032
1,102 173,483 4,014
................ 4,647 797 262
................. 587 47 55
28, 662 1,577 2,908
......... 3,512 770 3,107
5,881 6,182 [cernennnnnss
17,484 16,081 530 !
26,281 653,654 | 178,181 43 16,0 41
80,136 152,693 28, 765 43,712 10,607 | 283,247 929, 624 309,867
7,958 107,856 | 175,678 132,710 19,746 2,361 260 22,456 1,
4,088 23,213 16,301 79,448 7,589 00,365 |....o.....
240,167 424)579 17,908 ) 6720 102422 247 9,238,541 288,140
750 43,825 4413 2,984 73 6,611 4 65, 537 200, 604
4,481 232,842 13,537 71,804 55,145 13800 | 2,221 1,071 39
................ 1,045 62 7! 161 13 5. 1 38 628
111 20 2 40 3 TR IS RO SRR
24 84 25 27 U S TN O 2,848 45,908
55,851 16,574 | 175,242 | 1,884,182 oL,99 | 624,078 854 1,879 879
"""""""""" 14,5501 784,808 2,376 19,073 324 |77 a0 TR e 1
2 Numbet of trees of bearing age. 8 Pounds. 4 Bushels. 5 Boxes,

! Number of vines of bearing age.
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$rare Tasee L--ACRES HARVESTED AND PRODUCTION

AGRICULTURE.

AND VALUE

LAXD POR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continued.

CALIFORNIA~Continued.

OF PRINCIPAL CROPS IN 1919 ON IRRIGATED

ACRES HARVESTED.

— ( ‘
| Cirapes. | Apples. | Peaches 1 Pears. | H;ﬁ;’.‘d Cherries. | Apricots. | Quinces,| Oranges. | Lemons.
COUNTIRS - CORtiRRel. . - L [ i

BIOTTR v e i [T 3
lyoa. . . 551 1, 519 14 N T
1,965 4,871 8,800 19,481 |oonreennan 442 i
1,758 37,531 35 {ueanzrecese 800 1
3,787 6,491 5,867 3,435 P
9,504 121,455 2,648 1,307 8
12,593 38,851 957 505 1
142 328 0] TR U PR SRR A
9,308 385, 687 4,071 1,564,276 78,303
1‘%% i ‘Z? 00,106 | g it

168,
3,17 27,752 8,347 " 261 1
3,168 5,208 4 68 17

PRINCIEAL CROPS.
Japanese Pome- Walnuts
Dates. Olives. per ons.| granates. Almonds, (%«Ialrgﬁg or
barvested . . . . 54 314,400 ¥ 536, 543 15,510 114,710 1 464,071 1

; " : 616
§rudnctics ... a0 [ 1 *11E311 | 812,204,704 +g500|  v500001| 25,190,818 | 30,210 4ot
........................... TET, B4D Lo o7, 455 B8, 852 23,662 981, 181 88,000 35, 406 797,703 9, 003, 148

! {

ACEES HARVESTED.

Kings. .
Lo Augedos . . ... oo.oiiii e

Manterey. ...
Napa. ...

256

472

4
188,040

enrunsssavsiay

L RN 15,895
?m,m% S T N 10NN I 1Y

2 eirennenaad

B T LI LA L LT

1, 582

rmmesanesaunn

1,500
135

eamemesenavans

818
4,737

121,38 |

eavsenalenrannaneiinas

1,167

} Wamber of ttoes of hearing nge.

* Bomes.,

{Crates.

$ Buashels.



IRRIGATION.

sz T.—AORES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAT, CROPS IN 1919 O E
joare T LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continlged. 19 ON IRRIGATED

COLORADO,

M

ﬁ——:’————'ﬁ
PRINCIPAL CROPS.
) . Sugar
‘Winter Spring
Corn. Oats, wheat. | wheat, | DParley. Rye. g&g&g’s‘;&% Dry beans.| Dry pess. | Fotatoes. gtg;‘ﬂ‘sm
sugar,
THE STATE,
harvested... .. .o ncevannne 52,617 97,818 112,548 139,214 58,125 2,757 5,949 10, 627 24,841 50, 63 137,329
A otion- 11,316,478 [13,087,305 | 12,577,277 | 12,804,807 131,383,510 | 184,217 | 121/363 | 11207620 | 1965449 |1 7,475101}3 21,4091%%0
i 1,843,089 | 2,885,440 | 5,300,101 | 5,169,488 | 1,798 575 49,615 | 491,348 | 420,139 | - 383,622 | 16,448,360 | 14,800,380
ACRES HARVESTED.
COUNTIER,
veesgenaeaanarareaerasen 566 1,522 5,110 6,627
Adams. : 2,601 "4 1,490
870 2,141 1,555
603 35 158
BAa v oesersmsnmeeeeenenennnres ¥+ 3 . 295 85
BUllh. e eaeeaenraneaeeeeesennnnaes 2,302 1,37 10,798 201 1,171
Boulder- - : "313 "531 3,039 3,074 ' 888
Chafles. .- 186 6 1,006
Cheyenne... PR

Quray., 7001
Park?... .........

9,723
2,370

11 3,081

1,206 21 598
1,070 11,067 407
1,875 2,02 1,732
1,426 723 736
8,602 285 9,584
018 522 331
5,275 260 3,835
708 130 609
320 80 1,059
120 4
() ISR ISR
318 351 278 47
10,397 28,509 29,208 1,88
PRINCIPAL GCROPS.
Annnal Small Wild, fir,
sy | 2007 core | g | S || BB | S| i | oo i | B,
alone. s alons. ’ cut for ¢ut ior prairie crops. or forage.| efc., for
mixed. grasses. | “hao hay. grasses. forage. | [oTBge.
THE STATE.
Aeres harvosted
weeeeeees| 83,888 | 106,084 | 3,005 | 659,912 | - 46,110 9,335 | 26,630 oo0,603) 19,015 14547 | 12128 633
Preduation Ctonsl| dooes| 1ssei| 43| 1508088 | o6055| 14,104 8u2s0| 280,333 | 119656 | 34,234 | 24,340 4,255
svveieaiisdollars.)| 077928 | 4,140,552 | 93181 | 29008703 | 969,360 | 212,010 | 688,500 | 4,005,810 | 1,196,500 | 445,042 | 31G,537 | 55,316

! Bushsls.
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HARVESTED AND PROPUCTION AND VALUE OF PRINC

AGRICULTURE.

TPAL CROPS IN 1919 ON IRRIGATED

#eare Tasa Lo-ACRES P ; ; R entinued.
) LAND FOR THE STATES AND ACRES HARVESTED, BY COUNTIES
COLORAD ©--Continued, .
l ACRES HARVESTED,
1
{
v‘ t Annual 8mall wild, Kafir, Roat
i g y Other ains | salt,or | Silege | Corncut | sorghum,
| Tty l Thnm,lt,ff Claver | aypits, tame legumes gr” li, or B0 | O orage. | oten Tor crops for
\ sleng, "w;%gz;.w alane. l grasAs. mﬁg é?r cgay?r g% Farle e 10 | oo,
! |
j ! !
SRR, oo [ !
} | 214 1 539 148 40
Adas. .. ... : 2% 3 B8 {euvennnssse 190 0 o
Alamona. .. ... i 381 20 333 | 1813
s S 7]
Avehmlsta. .. !

N Lo #8
Comtia. 78| @
Crowdny wemennalsanaemnzaeslisnn
Clagter 3

£ - O AL T

45
i &

webrareravuluansonrmans

5 rernsraznnls

184 1,79 2,518 2,947 PL: ) ISTURUUUUN IR FOUURRRN FEOT .
%‘52; 3,1”1 * 10 250 1017 4435 1 20 |eereeisiifecennnns Pyl IERRCIES
15 2 108 |everenneses 45 825 3
) ) 590 B levennennn.
........... i@
; ST SRS T3 FUUUUUUTI I 1) FOURUUUNN PO TN .
""" i 114
N 103 TS 100 42 1.
URE I L 1) % I 1 FEOOS s
“53% T ' 509 2,834 433 283 B O
eereveerentlecaennsance 32 102 x - e
T a0 9 533 608 i
3,000 8 & 153 66 " 992 22 12
28 3 3 PN IO IR N UUTURTRUN IS
330 ).....en
2,608 32
2001 [1ererrennen
20 |vrrarnennn
b S T
7 195
632 12

4, 057
110 eeeennren
1 5,126 1,653 22
8 20, 650 153 8
3 38 484 24 45
5 23, 506 187 forereenesas
e 5 24, 908 ) 78
j w5 an 55 1,864 222 18
4 | 45 foeersnnns 21 [T .
Y 2,002 28 Ll
U5 7,613 12
l 75 35 26,159 23 324
i 15 13,507 656 42
j 5 029 | 1,068 581
i 202 2,160 750 490
! 40 6,450
< 5 5,689
..... 2, 444
i a
i
a pET-3 SO BT .3 INE (-1 SOV IUUUTUUUUN [OPRUORN SR .
SR Y 1 ....... Wy B b
|l &0 & 87 8070 1,378 4,606 766 12
“,,,_;,,,,,,,,.,,1 R RS RIS ...1 15 100 fieeeurneone]omaccocnann -7 31 P
‘ PRINCIPAL CROPS.
§ Cshhagos., (Centaloupes | Cusumbers.| Tomatoes. | Grapes, | Apples. Penches, Pears, | FXums 80d | cpprips,
TEE BTATE. R S D prunes.
\
gﬁ;ﬁ;ﬁz:ﬁtm ..................... { 2T l) 3, 530 1, 284 1,693 135, 879, 07 1238, 370 |§7, 783 196, 582 3104, 365
Prodastin T L T seooa|  BITB 600 | 41,R40,018 |  4400,404 | 4210044 419,264 | 410,271
A o s UL BT 1B R0 | BT | 464077 46,234 | 3,18
¥
1 Numiber of vines ol b 0. : !
wnibwer of vines of hearing sge * Nuber of trees of bearing age. % Pounds. « Bushels.



IRRIGATION. 79

s T.—ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAT CROPS IN 1919 ON IRRIGATED
Spurs AP LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continued.

COLORAD O—Continued.

ACRES HARVESTED,

Cabbages. [Canialoupes. Cucumbers.| Tomatoes. | Grapes. Apples, Peaches. Pears. P Igl#]lgésnd Cherries.
COUNTIES,
&7 100 20
S S ol i TR YU LR G) LE R ] AL Sl
......... T
Chaffee 219 118
Clear Crogl...vocmersconnonarconen-- : - - R PN vees
CostillBureernernonnineianrananincnan ORI 108 2

Rio Grande.

San Mignel....oveeeeiniiiiiicininaen ’ 3 366 4 39 26
Bedgwick. .o [N 49 1 12 162 76
1,451 2,532 10 21 1,008 771
Yumaeeovaneinnnnas emreseannnan 0 b U1) N O N PP 20

IDAHO.
PRINCIPAL CROPS.
Winter ring Red clover| , Oher | mimotny
’ Corn, Oats. whest: %eat. Barley, Rye. OOV | cloverand |~ 00 | Dry beans. | Dry pess.
alfalfa seed.
THE BTATE, ,

Acres harvested ................. 10,994 42,487 20, 308 209, 360 190,867 2,414 14,814 8,955 b37 10,150 9, 443
Production. PR ..b\]ShBlS.. 383, 7401 1, 232 806 360 2114 7, 364 943 540 749 19,751 57,195 33,42 1,288 188,088 153 017
Value........ ereresacee ..dollars. . 652, 358 1 294 540 738 433 15 098 138 811 124 36,539 | 1, 544 265 768, 166 7 459 658 301 TID 180

ACRES HARVESTED.

COUNTIES,
2,082 | 1,80 25,174 1,763
47 100 842 4
2,060 1,047 7,134 835
1,160 642 2,244 305
480 1,159 20,371 1,135
04 307 331
351 219
oo |77 2,180
178
1,115 494
3 ag 200
83| 1,57
67: 5 T
1,789 412
15 51
168 1,141
1,864 785
587 482
807 314
............ 17
3,107 %7
1,571 783




80 AGRICULTURE.

/ : Y IN 1919 ON IRRIGATED
AN - b Xlg AND PRODUCTION AND VALUE OF PRINCIPAL CROPS 1
Soars Tavis I A%%E%WDBTA%, AND ACRES HARVESTED, BY COUNTIES—Continued.

1D A H O—Continued.

ACHES HARVESTED.

Other Timothy
. Wanter Bpring Barl | Red elover| yovor and Dry beans.| Dry poas.
Cotn. Oats. whest. %r ley. Bye seod.  |sitaltaseed,| %% vP

PRINCIPAL CROPS.

TPimothy o1 Qther wild, salt, Smell Annual Silage Corn out
Timoth o -lover falfa. 1ame or prairie rains legumes 8 I eu
tmothy aﬁiﬁmj alone, Al £TNBHES. grpasses. cut for hay. | cut for hay.|  FoPs- for forage.
15,608 ,715]  s15,901 8,762 5,371 13,402 o 4,453 1,571
62,010 257743 | 1,510,980 13,008 52,516 17,056 762 37/008 198
1,612,060 | 4740860 | BE;473,170 | 274,38 | 1,016,804 ; 16,002 379,080 54660
ACRES HARVESTED.
690 5,812 29,417 231 128
5,932 108 3,715 413 205
€961 39 . 1,000 7,110
2,548 83 8,037 1,583 14770
148 334 97,672 Bl 1887
845 90 13,980 o 1,663
%33 68 2,7 12 12

TRE STATE.

1t Namber of vines of besring age.

PRINCIPAL CROPS,

Bugar beets
Potatoss
mownfor | Grapes. | Apples. | Pesches. | Pears. | PRESERd) Chorrles
110,800 | 3 852,307 271, 890 10,200 3 131, 138
s m;, gﬁ 11,901,790 | 1138) 442 vigass | s %:{’ igg 119,789
,201 | 21200682 249108 34,001 641,289 203
SNumbet of trees of bearing uge. % Bushels. 4 Tons, ¢ Pounds.




IRRIGATION. 81

g Tasts T.—ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS IN 1919 ON TRRIGATED
Suat LAND,FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continued.

ID A H O—Continued.

ACRES HARVESTED.

Sugar beets

Potatoes. rown i G . . . . ies.
g sugar.m rapes Apples TPeaches Pears. prunes. Cherries
COUNTIES,.
Ada....oses FOUN Cemeeeseaeeseienacans tedensrcuwsacevananes 400 |oeenennnens 034 201,166 5, 247 3,220 180,929 11,010
damms..... Y it 191 113,455 18, 806 4, 456 "548 '416

Bingham.. .

BlAINB. s asrercronnrrsrssrnmacssrssaaimetoscsatriansanns teeranas 106 jovivemiiiienferiiiaiienas 1 DO 197 119 137
Boise..... . . .

13,880"
50

Minidoks.
Ner Perce.....

Qwyhea...
Payette...
POWElesennnarensnnss T N i,

Volley...ooo..... ceees . rreeas :
WashingtoD. s eeeeiiivsieanasansns teamadnesessicasennannanaasan 15 20 I, 1 42,892 2,308 195 7,883 688

KANSAS.

PRINCIFAL CROPS,

Wint Spri ' b | s o t | somgtanm, | ot sb'égf i

inter ring aalt, or age | Cornout |sorghum s
Corn. Oats. wheat. ’wli)leat. Barley. | Alfalfa. | ‘nrofrie | crops. |forforage.| ete., for | feterita, |grownfor

grassas. forage. .| durra. | sugar.

THE BTATE,

Acresharvested.............. vare 238 1,238 4,020 234 1,370 14,962 816 491 186 1,238 2,080 85],
oduction.... . 1 4,080 124,022 145,340 12,592 118,483 230,397 31,146 12,668 2 500 13,033 2 36,835 24,036
808 5930 | 19/218| 0703 | 5600 | 10407| o631,048| 1435| 20,844 | - 4,000| 30)330| 40727 | 42380

ACRES BARVESTED.

1 Bushels. * Tons.

7479020 8




82 AGRICULTURE.

Brars Tante T,—-ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATED
LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continued.

MONTANA,
1 PRINCIPAL CROPS.
f  w j Clover and Sugar-
Corn. | | Winter | B Dry Dry 1 d.

i IR G R ver i wm Burley. | Rye. “;é:gf’ beans, pegs, | Flaxsee gg%tl Potatoes,
wawe!| uwo| 80| Loz ool 3740 965 | 49
mg’,m 8, 826 K824 | 14578 | 143,042 | 22534 | 508,385 m;?.?,‘g
mE7e9 | U,903| 20,776 | 61,210 | 443,430 | 100,278 | 305,031 | 1,334 519

ACRES HARVESTED.

Other Wilg, Bmall Annual By
tame s:lt o;' cgruz;lfnoi Ig%ttu}les Bilage beggsr
Eresses, or crops.

grasses, bay. hay. P gr;)‘rér;rt.or

Alfal
hlfa. Apples, | Cherries,

20,281 177,38 | 25,340
108,99 | 280'5% | 2im'mng | 2187104 | ¢ 710 820 7,886 | 1761,004 | 147,600
: ) 1,184 23,357 | 2 ] L]

996 111,247,208 | 1,047,200 | 3,098,822 | 436,656 | 28416 |  40)284 | 74307 Taw, 503 33;3‘1’3

ke aans Bennssmnnseranenmrney!

i Wambet of rees of bearing age.

b
Tons. 3 Bushels.




IRRIGATION. _ . 83

Tapie T.—ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATED
Brate LAND FOR THE STATES, AND ACRES HARVESTED, BY OOUNTIES—-OosnﬁEued.

MO NTAN A—Continued,

ACRES EARVESTED.

Timothy Wild Small Annusal Sugar

Timothy | = and Clover Other | it or ging | legumes | Silage beets
alone. | clover | alone, | Alfalfa. gxt'a%?:s praftie Sibtor | oat for cropgs. grown for | ADPples. | Cherries.

mixed. * | grasses. hay. hay. Sugar,

counTIEg—continued.

Bl
Towis and Clark.

Lincoln
eCor

Bheridan. .

Bilver BOW..ouiieeinaeminannnann
Stillwater...
Bweet Grass.

NEBRASBSKA,

PRINCIPAL CROPS.

Winter | Sprin other | P | g | Corn LSRR Socts

nter grains | salt, or sorghnm o6

Corn. | Oats, | o oter | et | Barley. | Rye. [ Alfalla. t:s]:;‘l; &ut for | pratrie ;::ts;‘i%r o for'| POtatoes. | orootor
BI8S%e8. | "hay, | grasses. | °T®8% | forage. sugar.

THE STATE. . !

26,798 | 12,875 | 15,321 | 9,748 1,403 | 60,478 | 1,205 o042 | 14,056 | 1,450 42,050
1 62,064 1 364,083 [t 321410 [1 158,405 1135042 | 211,508 | 3867 [212,707 | 32,023 % 445, 521
845,186 | 27,062 | 601,050 | 340,571 | 116,554 2,582,808 | 18,825 172,780 | 30,602 4,677,971

ACRES HARVESTED,

1 Bushels. 1 Tons.

B



84 | AGRICULTURE.

e TEA RS 4Ny PROTOTC . : N 1919 ON IRRIGATED
Srare Tasis L~ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS 1
i TR LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continued.

NEVADA.

PRINCIPAY, CROPA. .

v I ains | salt, or
Byring ! Timothy| and Clover | ajalrs, | jame | 0BUMeS| & O | Botatons,
wheat, | PAHT- | “plong.” | olover | alone. grasses. | O Stgr o }r;?r é)rfsigé:. 063,

1
‘
1 .

; } i Timoth other | Anmual | Small | whd,
|

i f

! j mixed.

" 12,186 | 29,114 708 | 5,504 | 134,380
s%:gg? +788 | 318608 s3f,808| 2515 | 26,272 121220146 | 1a1g)
16,806 | 6,637,673 | o477 | 0,810 | 116032 2,269,701 | 918 gy

l

ACBEB HARVESTED.

18, 568
1,420

1 Bushels, 1 Tons,
NEW MEXICO.

PRINCIPAL CROPS.

Cern., Oats, ?:g:ﬁ%’ ?&%ﬁg Barley. S}%grs:&(ii. Kﬂﬁgé?ﬂ')’ Dry beans. | Drypess. | Cotton.
38, 954 8, 880 9,089 2,951 2,880 9, 583 2,206 5,630 3,600 7,5
1948 504 | 180,368 11854701 1305679 | 162,07 16,354 | 186,683 163289 151, 202 2 4;0377
1,422, 801 262, 60T 870, 958 1,358 80, 691 127,080 83,354 221, 442 128 005 913, %48

Timathy | TEOORY | o Annusl 8 Kafir
alome,” | B0 dlover | O Alfalfa, 0?,'?2;;&?" ¢ 12 mes grallellg 1elut v&ﬂgfﬁ?}& Silage fCox;n cut Scfgh}f.’?'
g " {ou A crops. orage. . éte,
THE ETATE. orbay.| forhay. | grasses. ps. - |lor forage- | @ rage. :
Froduction. . g ggg’?@; 3%;%; B g pmel M o Bol L) sl b
....................... rs, \ A 25 we g g 6, 337 8,409 5, 805
W) ABLOB) u2e0|  15165) 200507 | 10392 70,886 | 69,660 | 162720
t Bushels,

1t Bales,




IRRIGATION. 85

grarp Tasre L—ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATED
LAND FOR THE STATES, AND AQORES HARVESTED, BY COUNTIES—Continued.

NEW MEXICO—~Continued.

ACRES HARVESTED.

_ Dimot Kafir
Timothy | TWRRNY | Clover | e [othertame| Ammusl | Small | Wildsalt,l guooe | com eut |sommiin,

) | mes | grains eub | or prairie
alone, Tixed. alone, grasses, cut%} bay.| “Jorhay. | grasses. | Crops. |forforage. t‘atotr:a, ggr
COUNTIES.
176 304 81 274 90
287 27 417 378 1,457
1,736 3,187 175 157 24
"""" 30| Taa T AT 305 577
Eddy........ ereeaeraernetaaaeanas 800 207 1,520
..... 15 {eeeaerannens 17

Grant
Guadalupe........

3 81 34
Hidalgoeeevenssanes (B PO mevrernaren 18
LeBeseraecvoremenanan L REAET! LTI TETPPR NINPSNReas FUpoRpoey I :” % SR 3 NSRS RSRRe 120 103

PRINCIPAL CROPS.

Cantaloupes
. Peppers % Plums and
Potatoes, (areen). al;lcllelrgg; Grapes. Apples. Peaches, Pears, prunes, Cherries.
THE STATE.
504 400 421 1176, 520 2321,233 158,464 121,681 29,351 28,204
L3 LT O I veeoa| 4630440 1487, 878 493,140 398,007 311,123 15, 878
46,178 58,200 54,590 50,435 780, 603 200, 251 45,612 23,014 18,9878
ACRES HARVESTED,
10,205 8,482 1,885 1,20 | 1,538
102, 749 24,110 4,401 968 1,829
30 fuemeencnrnnene 1 3 3
150 200 10 45 17
12,896 4,866 9,254 1,030 78
120 © 125 16 10 feveiiinmnnnnn
183 162 b5 104 15
629 1,534 59 273 102
15,852 1,178 470 592 276
965 3,210 385 218 30
] sl e I T
47,453 3,626 2,847 1,227 1,699
1,256 504 156 365 157
2,105 2,846 440 718 575
21,354 1,958 546 855 650
2,348 1,671 259 531 80
852 559 170 127 12
3,365 32 40 126 8
85 35 2 11 4
4,456 2, 555 400 247 : 260
1 Number of vines of bearing age. : 2 Number of trees of bearing age, # Bushels. § Pounds,




86 AGRICULTURE.

’ apty Lo— 3 HARV. P UCTION A;ND VALUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATED
boaz T r AGRI;EAsKDAFBOI%ﬁ%é) Q&DTE&OEND ACRES HARVESTED, BY COUNTIES—Continued.

NOBTH DAEKOTA.

PRINCIPAL CROPS.

Other |Smallgrains| Wild, salt,

Bpring ey. Rye. tame cut for | or prairie
Outs, Spring | Barley y oo wtlo " Dl
THE BTATE,
1,188 2,040 1,028 1,664
B | ks 18,673 £453 1908 1301
2, 44 192,701 12,150 12,576 7,474 13,137 4,608

ACRES HARVESTED.

5 1,176 2,007 1,001 1,608 | . 600
2"{% 1‘% 10 "33 o ' 756 170
% Tons,
OREGON.

PRINCIPAL CROPS,

1
| Timothy Other
. Winter | ring Timothy Clover
Corn, Onts, Barlay. Rye. snd cloyer Alfalfa, tame
wheat. wheat, ¥ t slone. mixed. alone. 2rasses.
4,511 21,799 7,602 1,920 5,340 23,377 5,275 102,409 7,004
178,849 1387,487 | 1216,408 118,470 17,086 233,484 39,795 1 308, 206 9,759
1685, 948 ! 817,508 335, bod 38,787 176,650 770,132 200,797 | 6,403,328 175,862
i

ACRES HARVESTED,

Hmall
o | iepomes | salt,or | Shege Fl
graing out. P v
: ek ralle orons. otatoes. | Grapes. | Apples, | Peaches. | Pears, and Cherries.
for hay. hay. Erasm. i prunes.
92,002 1,58 51,45 1,432 1,801 18595 4
16,665 | TUTO | VRTZ| veST| 11slos| sui0iaen| tioveng| avesdf 115,520 ) 42L604] 14,80
: 402,012 | 350,602 1 1 1
560, 505 2,380 | 796,673 85,780 | 38217 6,624 | 543,031 78,573 %%tli; G g?;gig 2'7113{1)3

ACRES HARVESTED.

833 1
e
2,12
2,606
W
1,040 3
1,&7% s 15,920 1.....
508 i % i Sha | R T B R
 Bushely.  Toms., ? Namber of vines of bearing age. s o 1on08n = i

* Number of trees of bearing age, § Pounds.
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' 1.—ACRES HARVESTED AND PRODUCTION
Brars TABLE LAND FOR THE STATES, AND ACRE

IRRIGATION.

ORE G O N—Continued,

87

AND VALUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATED
S HARVESTED, BY COUNTIES—Continued.

ACRES HARVESTED.,

Sman | Annusl wid,
g}‘ainhsa cut :ut Ioers ;mfr?er Eﬁ,;g: Potatoes. | Grapes. | Apples. | Peaches, Pears, nggggs:}d Cherries.
or hay. hay. i
counTEs—continued.
JOAOrS0N. envaneenanannnessansvraen 32
Josephine..

Klamath..

Wheelervoeueenannn (P s

14
18

SOUTH DAKOTA.

PRINCIPAL CROPS,

Winter | Spring | , Rl P L oo | suir | Pote | Tam
nter 14 an i an grains | salt, or ota~ eots
Corn. | Oats. | ghaat, wgmat. Barley. | ofuita | alone. | cover | Altelfa. | ZEUC prafrie | toes. | grown
seed. mixed, hay. grasses. for sugar,
THE BTATE.
Adres harvested 2,178 | 3,02 759 | 10,949 | 1,00 | 1,040 539 | 3108 3msw| 1,708| 3,85 azl yom
Production...... .. 139,667 | 171,602 17,335 |1133,341 | 117,841 | 12,358 1566 21,953 | 274,193 21,720 23,026 135065 | 211,782
A Udoliarsll| SLsoT| 63,760 | 16,357 | 207,360 | 2L 408 | 53,085 | 2490 | 53201 1,505,150 | 25380 | 30,338 | 87662 | 11782
ACRES HARVESTED,
COUNTIES,
BrookIngs. .o.voeninniiimnninaa.. [ SUUUTTN FU PP PRI PO PRI AR
B .

36
1 Bushels, . 3 Tons
TEXAS.,
. PRINCIPAL CROPS.
Winter Kaflr, c P S:v eet
\
Corn. Oats, whest. mitlo, efe. Dry beans. | Rough rice. | Broom corn. otton. otatoes. n%?i ;t;ol:s; .
THE STATE.

Acresharvested..................... 6 3,494 6,148 8,310 604 164,301 12,199 22, 006 553 003
roduction, 11, 2%91 Zgz 153,805 190,595 | 200,469 16,781 | 185,207,160 | 25,144,047 i 537 135,317 159,29
slue..................  ldollarsl.|  1)629)628 43,118 187, 407 230, 528 29,836 | 14,832 073 257,202 | 1,478,801 79, 441 106, 801

Cameron. .
Chambers,

ACRES HARVESTED.

1 Bushels,

% Pounds.




88 AGRICULTURE.

: TALUE OF PR N'(ﬁ PAL CROPS IN 1919 ON IRRIGATED
wx Tanze Lo EBS HARVESTE RODUCTION AND VAL INCT A i

T EX A 8—~Continyed.

ACHES HARVESTED.

oo ‘ Sweot
V iyt Taflr, g 2, m corn.; Cotton. Potatoes. | potatoes
o, Oots. % Winter Kaflr Dry beans. | Bough rice. | Broo and yams,

whant. mils, ete.

CORPUTIE e thoned .
Calwrads.

Croekons.
Dadlorm.. .

f

PRINCIPAL CROPS.

Other Small Wwild, Corn Kafir,

Alfalfn tame saly, or cutfor | BoTEhum, { oo oo | Ontons, Beans |y natons,
! prasses eut for o forage eto., for (green).
i | hay. £rasses. - forage.
THR SEATE. — I ! -
. ; |

Soowen horvested. | 19,455 | 4,612 1,145 650 582 11,817 1,976 942 478 614
Prodnetion, . 85, 544 | 8,700 | 1,864 01 631 26,590 |........ '7 ........................................
Valug...,.......... LeW, B 2021 I ) 856 12,784 1,980 ) 04,830 04885 )T i T 74620 | 176,80

ACREY HARVESTED,
CESURTIES.




TRRIGATION,

o Tapze T.—ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CRO ‘
Braz LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—-%OII;SmIJ.I;Td.mlg ON IRRIGATED

TEX A 8—Continued,

89

couNTIES~continued.

ACRES HARVESTED,

Other
Alfalfa, tame
grasses.

Small
grains

cut for
hay,

wild, Corn
‘ i)arl:.\'r(l); cut for
grasses. forage.

Kafir,
sorghum,
ete., for
forage.

Cabbages. Onions.

Beans
(green).

Tomatoes.

6L |.

1]....

UTANH.
FRINCIPAL CROPS,
+ | Sugar bests
Corn. Oats, zgl’l‘gggr ?v f.ff Barley. Rye. a(i}:]‘;:rsgg(‘jl Potatoes. grgown for
" " ‘ sugar.
THE STATE,
52, 695 41, 289 91, 533 11, 884 3, 892 9, 652 10,758 g2, 439
1 1, 560, 674 1 548, 708 11, 805, 241 1309, 724 127,016 ) 46, 125 11, 559, 386 2021, 418
1,872,880 | 1,207,153 | 4,160,530 526, 531 57, 226 924,500 | 3 305,808 | 0,051,314
ACRES HARVESTED,

873 281 1, 206 280 8 53 107 5

9,539 6,517 7,158 1,357 238 241 319 18,247
2 327 6,352 8 387 566 i ) 699 18, 48
378 4 474 chdsereenninan 112 117 136

420 21 133 |o.oae werenenas [ [P J R P
458 1,644 2, 5% 645 3 1,017 6,307

3,472 1,11 3,877 240 28 1,850 1,054 3
4,165 83 4, 458 139 |evenennnnen-s. 1,763 213 3

1, 992 57 1,053 98 F11): 20 (R 1. [,

75 19 168 |....... O PN 36 leerenmvannen

1,067 201 1,844 22 )i 180 119 fivrmnroinannn

364 2,011 798 181 284 226 93 252

578 242 187 146 80 [ 3 P,

1,309 4,472 2,607 483 1,489 4,062 187 5,835

834 470 2, 410 360 |eavnnanronronn 91 139 1687

1,809 7 1,540 35 & 18 109 5
1,377 133 758 b 3 U 8 57 lesssnasesnsen

1, 862 2, 599 7,247 975 39 12 1,438 8, 957

578 235 211 L 8 26 [cencaaniinnina

6,108 2,205 12,307 1,436 18 480 4,041

t Bushels. t Tons

—



90 AGRICULTURE.

) ; OPS IN 1918 ON IRRIGATED
L CRES - DUCTION AND VALUE OF PRINCIPAL CROTC
Srara Tass L wﬁ&?g*%&‘{%%%ﬁ%%s%n ACRES HARVESTED, BY COUNTIES—Continued.

U'T A B—Contintied.

ACRES HARVESTED.

B Sugar beets
. Clover snd
Cotm, Onta. Winter | Bpring | Barley. Rye. | gifaltaseod. | FOUBCOSS: | ELWRfor
R : -
L 4,85 oot s oo 1 it 5o
S 1 YL B4 N L W kS I
463 964 445 2,120 181 leevenmsmnnonss . 13
1,610 Lon 4,399 12,408 1,489 14 %186 %18
5 3 185 307
S——_— 1,821 L nae A 8 i3 ] —
A )
: 1, 300 40 11 T1 2 lsesseeaiannn
- ]+ 1207 016 7] o 45 1,109 ii;78
PRINCIPAL CROPS.
| | Annual
| Timethy | o ! Other | Wild, salt,| Small Silage | Corncut |Root crops
Timathy | Clover or prairie | grains out | legumos X :
Tt 3 m@ﬁt‘ﬁ“ ! ! Alfalfa, tame i @gs alr g§or Yoy, |cut for hay. crops for forage. | for forage.
THE BTATE e T
am a6 | 33,341 67,34 9,320 1,508 3,377 3,837 733
7§§: 746 29,900 78, 886 14,985 3,601 22;%% o 33(7) 7,024
13,838,033 | 629,079 | 1,498,834 | 209,700 72,020 72, s 135,963
ACRES HARVESTED,
f 240 247 [T 12 2
350 4,793 716 140 140 53 %
21%151%3 088 1,463 739 26 285 4 240
4,139 160 261 47 18 46 1
1,774 68 571 18 {ucrerrerancfuarrnnnnnnes £ 78 FO
019 2,108 358 249 570 110 16
9§m *405 178 614 10 i 21
14,938 1 321 140 {aeven. vaee o: ) PO 18
8,718 o3 1,281 1 i T 35
3,78 107 257 48 |..... IR MN £ DO
1 18L |eeernnnennse 77 103
1&13’%’3 97? 255 i il 70
2,232 58 794 287 |oeneaereenen 46 874 4
23,264 1 760 Tag e 2 344 1
1,548 236 1,159 133 9% 3 3 10
6,845 240 1,204 130 2 lereeeeanenns 45 8
3,766 B85 25,470 41 P2 OO RN RO
27500 ™l b o % o 1 g
27,065 4,063 8,257 | i 87 28 10
15 , 335 1,141 2,415 299 8 51 9 4
b 9, 123 1,108 592 5,225 12 129 12 1
¥ 3 5,133 510 1,408 127 feeeeranrense 10 49 15
Uintah ... Rt ) 19,38 ) - 208 562 593 i3 19 58 3
ol yeene 444 13,711 1,359 5,741 6321 145 1,026 441 15
Waatteh. A 7,3%% | 1’;*7” g,m ng; l’ﬁig 3512
& . i
Wayne. ... .t R 208 | a8 6,014 5 1,106 203
W ! 1,388 2,19&[ 81 10,678 428 1,428 360
; PRINCIPAT, CROPS.
Peas Tomaboes. (€353 A Peach Plums and —Y
(green). . pes. pples, eaches. Pears, prunes. Cherries.
108,344 | 3504,168 1 519,350 148,961 155,025 104,612
vEas, 807 | 4756824 | 854342 465, 861 iz | 107,28
83,148 | 1,361,923 | 1,306,047 138,015 77,196 348,624
; ACRES NARVESTED,
|
rnvnnsesarlervrsrenrnassr]everernnransan ereesagesesn 854 179 23 339 64
128 5,080 79, 547 122, 577 1,147 6,008 13,949
't ¢ td
xg 1g 21, %gg 3 457 1,087 ggg
088 804 537
1,605 10 38,622 30, 799 1,353 1,612 24,314
1 53 4,150 519 5 472 276
3 100 25, gi.g 2, 8 2, %%5 1, sZs 680
eeverrenerasalesnaserneanns L s
i 5,350 573 1,335 (77 508 185
o anameanns seasasmuslavsaesvasescnsiueonnnasyonnnn 2:m5 503 ’242 008 158
net.  Numbar of tress of beating age. ¥ Pounds. 4+ Bushels.




IRRIGATION. : 91
RVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATED
g Tapis T.—ACRES BA '
Sra LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continued.
U'T A H—Continued,
ACRES HARVESTED.

(gl:é’éﬁ). Tomatoes. | Grapes, Apples. Peaches. Pears. Pi‘;};‘gé‘.‘d Cherries.

COUNTIES—Continued, i
11,513 3,781 106 278 18
1,731 267 we| . 201 103
5,945 1,579 529 579 49
48| ... 561 297 39
1,633 46 85 381 306
1,617 |..eureneen, o 168 147 108
98, 463 800 7,117 7,038 14,326
639 308 131 239 100
11,482 4,458 127 2,708 499
8939 3 853 1,122 3,650 o4
S T 13 7 4
4,640 3,038 504 LB fevrannnnns,s
12293 988 693 1901 i
192, 908 172, 566 19,419 14, 536 20,772
4611 1 9 883 64
7,807 30, 830 2,148 2,482 1,181
1073 798 225 438 74
48124 86, 464 4,132 4,495 15,385

WASHINGTON,
PRINCIPAL CROPS.
Wint Spri Red %“gi“ Timoth: Timoéhy Cl
neer Tin 1] 8. ly) an over
Corn. | Oats, | oot | PRUSE | Barley. | Rye. cloesgzr Hops. | Potatoes| 0% alooe T | e alone
seed. for sugar, mixed,
THE 8TATE.

................... 13,263 | 7,2151 8,238| 35.604| & 761 544 897 507| 818! 4635 s142| sear] 2,25
%ﬁéﬁl‘c‘é‘x‘;&““’d --J|1487,154 | 1337,036 |1 164,116 | 1 923,493 {1103,568 | 15,648 | 13,925 |2870,769 11,506,353 | 240,286 | 315406 | 31S/140| = 4128
Value.......... weveaesee--GOLATS | 870,877 | 337,036 | 824,201 |2, 013,216 | 2007852 | 11,202 | 117,750 | 891,846 3,205,341 | 435,080 | 403,080 | 444430 | 0,072

ACRES BARVESTED.

COUNTIES.

---------------------------- - » L TSN [

Clallam....

Clarke. ..ooveeeeainnnnann- creeasan
Columbia.. .

Okanogan. ..
Pend Oreille.
Pi

FRINCIPAL CROPS.

wid, Small Corn Root Plums
Alfalta, (3:1111:3: Si;l:{r?; gggi’xg gé’;’gse cutfor |cropsfor| Grapes. | Apples. | Peaches. | Pears. and
grasses. grasses. hay. forage. | lorage. prunes,
THE BTATE.,
Aures harvested .. 14 1 11, 650 2,645 2,001 828 | 118,802 {#4,633,110 | 5455 526 | ©530,834 | S 75,084
Troduction, ... . .132'383 3:1'515854 19 8% V15,214 | 193,762 | 28,048 | 2,619 j21,410,072 115,823 446 [11,259) 176 11,236,330 | 1127,042
Value....... 0 11,857,584 | 735,878 | 80,425 | 418,385 | 261,382 | 78,598 | 55104 | 112,808 | 13,607,378 | 2,707,228 | 580,118 | 247,732

1 Bushels. 1 Pounds. 1Tons, 4 Number of vines of bearing age. & Number of trees of bearing age.

o]



AGRICULTURE.

y PRODUCTION AND JUE OF PRINCIPAL CROPS IN 1919 ON IRRIGATE
D PRODUCTION AND VALUR By COUNTIRS—Continued. D

92

sxare Tasss Lo-ACRES HARVESTED AN ,
LAND FOR THE BTATES, AND ACRES HARVESTED,

W ASHINGT O N-—Continued.

,? ACRES HARVESTED.
* 3 Wi, | Bmall Corn Root Plums
i Alalfa, ?ﬁﬁ;’ salf, o i i oot for }oropsfor | Grapes. | Apples. | Peaches. | Pears, and
‘s grusos, i praiie "%‘;‘“’;" oreps. | forage, | forage. pruncs,
COYRTIES, o : ——
| 148 .. ; ard [UTUTRUU SUURRS JUVUUURUUI FUPRRUUSN INPPRRIPIN APEPPPEPP ISR
; | ....-.....\‘- s ........6. ”.éé-iéé. ““("Y}[‘).’ié ------ 76.éé(-). ....éé.édé ...... é....
@B W) e U | s | sder| g
F NSNS RS e T ey T L f

ceebpannes

esnmrhers

12
..... gl
N
IO AR
SO
2] 18
7 33
212 Vil : ;
1,467 876 48 |77 TI0704T] T 670,420 U906, 8647986, 456 |60, 35
WYOMING,
H PRINCIPAL CROPS.
‘?4
Winter Sugar beets
. Com. Osta. " | Bpring wheat.|  Barley. Rys. S}g{'}grs%gg_ Potatoes. grown for
THE STATH. i\ ‘7 e
! | 3, 406 40,470 3,00 541 2,386 4,532
! 135, 513 1 630, 008 158, 741 14,415 17,584 1532, m 3 2%1354
| 76, 708 1,361,012 91, 040 7,726 144) 096 1,251, 401 242,204

ACRES HARVESTED.,

106 43
6,208
, 265
v 35

“eresmecanas srelevnnvaraarsanen

26
72
435

comaevsteamrann

180
40 4
15 24

g PRINCIPAL QROPS.
- Timothy | wild, :
Timothy. aad clover ‘ %ggf | Alpls, | Other iome | o pr'asigilg' grsiﬂs Ir}ut; legjx&lxrﬁaguéut Sllago | Comaut
N 1 i § grasses, for hay. for hay. crops. - | for forage.
. 18,045 25, 601 f e8| 170,20 50,923
Rro AN S AR R 142, 750 9,081 778 653 951
4, 424 774, 616 | i 1 47,484 | 2118, 168 27,160 11,011 33, 787 19,817
6, 616 | 86,220 |\ 6,041,720 | 1,044,648 | 2,729,048 150, 360 19,200 331 870 34,768
1 Bushels,

#Tons,




Srare TasLe L

—~ACRES HARVESTED AND PRODUCTION AND VALUE OF PRINCIPAL CROPS IN 1919 ‘ON IRRIGATED

TRRIGATION.

LAND FOR THE STATES, AND ACRES HARVESTED, BY COUNTIES—Continued,

‘WY O M IN G—Contimzed,

93

ACRES HARVESTED,
Timothy Gl Wild, salt Small Annual
{mothy. 1 over . | Other tame sl Silage Corn cut
Timothy unmd]_Jc(g&r.er alone, Alfalfa grassos. ";rg;:égt" gfggnhsﬂc;{t leﬁ‘ﬂ"ﬁ!f'ut crops. | for forage.
5,875 3,463 34,748 [i3:3: 71 D 50 1
80,771 804 268 1,352 12 68 30
[-AF: % IO 30 50




04 AGRICULTURE.

_ , LEMENT, BY STATE
‘ T TN TRRIGATION ENTERPRISES REPORTED AS AVAILABLE FOR SETT : :
Srars Tams IL—LAND IN IRRIGATION ENTERPRISES REPORTED O0

. | ' Gt Price of
f Tepar-
i | Source of water svailable) Feac! ‘I;)“ | Terms, etc.
Ll N 34 iBe. i ELTE O er. 9 ' or -
COUNTY Clags of enserprise. } for mtg& per for il | rlg hts,
| per acre,
‘ - -~
halance 3 to 5 years, 10
.} Baw Pedro River. ... $40,00 1 $4.00 of'lf't}é?gf”h’ ala: years, 10 per cent
25, 00 4.00 | Noreport.
50,00 13. % go repor'z.
A oreport.
- 7000 . 00 Govemmp ent land.
30,00 .00 | No report. .
100. 00 , 00 | Noreport. -,
40,00 00 | Noreport.
30.00 ). Cash.,
20,00 |. Noreport.
080 50,00 I......... No report.
5000 30.00 | 60,00 Cash.
100 20,00 | 60,00 8 per cent interest,
147 25.00 | 50.00 |. 8 per cent annually.
461 25.00 { 60,00 8 per cent annually. -
5 00 8 per cont annually.
1@ 13388 % 00 1. .8 ger cent annually.
143 30.00 | 60,00 |. 8§ per cent annually.
120 75.00 | 60.00 8 per cent annually.
120 60.00 | 40.00f......... 8 per cent annually.
148 10,00 50,00 |, .......- No report.
Pima 3,000 1 100,00 40.00 8,00 | 25 par cent cash, balance 2, 3, and 4 years, 6 per
cent interest.
Pima. .. ) Wella..... 310 60,00 | 40,00 [......... 8 per cent interest.
Pinel 1 . 40,00 , 00 3.00 | One-half cash, balance 8 per cont interest.
Pinal. | . ggﬁ %.!lm - é:% 50,00 | 40.00| 3.00 | One-half cash, balance 8 per cent interest.
Pinal Wells...oeerrnr cevrnnnns 320 | 20000 {......... 12.00- Onr?ilour%h cash, balance 5 payments, 8 per cent
erest,
Pinal. .. S GiaRiver.. i 400 50.00 | 40,00 { 10.00 | One-half cash, balance 8 per cent interest.

CALIFORNIA.

4,000

500
2,000
CA T
2,000 {11706

............................ 5 years, 8 per cent interest.
10 e(iual payments, 6 per cent interest.
40. 3 5 to 10 years, 7 per cent interest.
PO 50.00 No raport.
15,00 10 yoars, 6 per cent interest.

$75.00 | $4.00 | Noreport,
1n. 1,00 | Noreport,
No report.
.1 No report.
10 per cent down, 10 per cent annually.

pEE
2832

Ban Joaquin River............

Ban Joaquin River ... e

.| Btony Creek..........
Wells

wRE

3 to & years, B per cent interest.

No re{port.

.| One-fourth cash, balance 10 years, 6} per cent
interest.

-.| Noreport,

Onec-fourth cash, balance 2, 3, and 4 years, 6 per

cent interest,
No report,
% years, 10 per cent interest.

)| One-fitth cash, one-fifth annually.
No report.

o
8z E=B B
88 888 8

By PO

No report.

Noreport,

One-third eash, 7 per cent interest.

No report.

5 years, 6 per cent interest,

No report.

..] One-half cash, 7 ger cent interest,

. 8ne~tenth cash, balance 9 equal payments.

.| Cash,
7 per cent interest,.

8EE8Z B3B88 8 B35 BE88%

BEBz .BEm
BEES BES=3

&8
g

e B
8E8

Lt ]
il
-
=

50.00 |......... One-third cash, 7 per cent interost.
133.00 100,00 | No report, P

% ......... 8ne-fourt.h cash,balance 3 years, 8 per cent interest.

Rolod

00 | eaennns ash,
12,00 1500 O?eifourgh down, balance 1 to 4 years, 7 per cent
nterest.

.................. One-fitth cash, 8 per cent annually, 6 per cent

interest,

-.| Onaifth cash, 10 years, 6 per cent interest.

. Oﬁ%ﬂnht cash, B per cent annually, 6 per cent
erest,

-{ No report.

No report.

800, 00
200, 60
250, 00
325,00
70,00
150,00
100,00
300, 00
850.00

=

E3285 22 ¥ B 35288 B
g
8

Lt

Los Verenas................,..
.| Agon Titus and Marlas Cresk,
. ﬂwmwmrl'u .............

Kt

Noreport.

6 and 8 per cent interest.

10 years, 6 per cent interest.
One-fourth down, 6 per cent interest.
5 years, 6 por cenf interest.

e .

. gm&rk Cottemwoud Cronk.,
| B ;

Txgﬂlnwmmﬁw

Py
e s B o

B




8raTE TABLE II.—LAND IN IRRIGAT

TRRIGATION.

I0N ENTERPRISES REPORTED AS AVAILABLE FOR SETTLEMENT, BY STATE,

COUNTY, AND TERMS: 1920—Continued.

95

Acreag Cost of
e . repar-
; Priceof | P!
. gvailable i
COUNTY.  Class of enterprise. Soures of water, for setile: éand, s lar’r‘i‘_l Terms, ete.
ment, | PET A8 | aation
per acre,
CALIFORNIA~—Continued,

.......... Cooperative.............| 8an Joaquin River............ 2,000 | $300.00 | 340,00 fth .
Blaniclans: -2 20 | Terigation disiric 110 | Btanislaus River.....1212100 0000 | 95.00| 5000 N vaport_ T 10 payments, 6 per cont Interest
Stanislaus... .| Irrigation district .| Tuolumne River.. -} 10,000 | 200.00 | 75.00 Noreport.

Commercial... _{ Los Molinos River .. 2,000 | 200.00| 25.00 One-tenth cash, 15 per cent yearly, & per cent
interest.
Cooperative. .. Thomas Creek 800 1.......... Noreport.
TIrrigation distri Wells 2,700 | 150,00 Noreport.
Commercial... Cache Creek a 20, 906 75.00 |. Noreport.
Commereial... Dry Creok...... 4,400 | 125.00 .| 5 years, 6 per cent interest.
Individual.... .| Feather River........ 800 | 150,00 .| 10 years, 7 per cent interest.
.| Cooperative............. Yubs and Feather Rivers 1,520 | 150.00 10 years, 7 per cent interest,

COLORADO.

AlBINOSE..eveeraanen Cooperative RioGrande.. .. ..............
Alamoss.. ...} Cooperative.,. .{ Rio Grande e
Bent... Partnership. Dry Creek, ...
Bent... Cooperative. Arkgnsas Rive;
Bent, .. .| Parinership. Culebra Creek.
Crowley . Coog)emtive .| Horse Creek..
alta. .| U. 8. Reclamation Serv.| Gunnison River.
..... Cooperative..... wr--n..] Cottonwood Creek.......
...| Cooperative... '.| Gunnison River....... .-
............... Partnership.............| Dirty Gorge...coeeeceeeenrnnnn
Cooperative............. Gunnison RiVer......ccocveune
...| Carey Act..... .| Creeks..........
«..| Individual.... .| Turkey Creek...
. CooEerutive... .| Fountain River. .-
Partnership.....cceeae.. Bijou Oreek......coonevrmannn
........... Commercial.............| Beaver Creek,................
.| Cooperative..... .| Arkansas River...............

.| Cooperative...
«| Cooperative...
Partnership...

Huerfano.

.{ Cooperative.....
Huerfano.

.| Irrigation distric

.| Buerfano River.
Arapahos Creek

‘| Whito River...... .
.| 8t. Louis Creek.

Huerfano. .| Partnership..... South Abeyta
.| Individual.... .| Big Grizzly... .
Individual.............. Norris Creek...eerneeemenenen.
Cooperatiye Wellar Crealt...iouvunnnniinnas
...| Commercial .| Michigan River.
--«| Partnership JDraw. ...
...| Partnership .| Spring Hollow.. .- .
.| Partnership La Plata River.e.e.oooooe..n. y
«..| Partnership............. Florida River .. .....coooev.-
.| Partnership....... ..| Stevens Creek..
Cooperative....... Florida River.......occ...uaee
.| Cooperative....... .| Las Animas River
.| Partnership......... +...| La Plata River....
.| Cooperative. .| Los Plnos Riyer
.| Cooperative. Xahnah Creelk. .
.1 Cooperative....... Deerand Indian
U. 8. Reclamation Grand River...

Cooperative.............

Grand River

Irrigation distrie....... Dolores River. ...cocveeennnnen
Montroge...........| Cooperative............. San Miguel River.
Montrose. .., Cooperative..; .......... Creeks.g}l. ......... .
Montroge. U. 8. Reclamation Sery.| Gunnison River.....ocovueaee.
Cimarron River.......cc.eeeae
Huerfano RIVer..coeevencanaan
..| Huerfano River... -
- ..| 8t. Charles River. .
-| Partnership .| Mustang CrecK...e..ovevueaves
.| Cooperative Apishapa River...............
-{ Partnership. .| Mustang Creek.
-| Individual.. Saunders Arro
-| Cooperative. Saguache Cre
Cooperative . Na%urlta Creek.

8

.
.
.

B8

P oo
S8E8

One-fourth cash, 6 per cent interest,
Noraport,
Noreport.
Noreport.
Noreport,

Noreport.

One-half cash, balance 3 to 5 years, 7 per cent
interest. .

Noreport.

Noreport.

.| 8 per cent interest.

Oneifth cash, 6 per cent interest.
No repott.

No reg?rrl:.
One-third cash, balance 3years, 7 per cent interest.
No raport.

Oue-tenth down, 9 payments, 6 per cent interest.
One-twentiath cash, balance 5 years.

No report,

No report.

Noa report.

No report.

...| Noreport.
.| Noreport.
.| Noreport.

No report.

Homestead lands. '
Homestead lands.

I No report.

Noreport,
No repart.

No report.
No report.
Noreport,
Noreport.
Noreport.

Noreport.
Noreport.
Noreport.
20 years, without interest.
Norepaort.

One-tenth down, 18 annusl payments, 8 per cent
interest,

One-fitth down, 15 years, 7 per cent interest.

10-years, 8 per cent interest.

One-half cash, balance 3 to & years, 8 per cent
interest.

Noreport.

No report,
Noreport.
Noreport.
Noreport,

| Cash.

Noreport.
Noreport,
Noreport.
One-fitth down, 15 years, 7 per cent interest.




96 AGRICULTURE.

KTERPRISER REPORTED AS AVAILABLE FOR SETTLEMENT BY STATE,
COUNTY. AND TERMS: 1920—Continned.

Brare Tawis IL--LAND IN IRRIGA™TY Wﬁ

| [ { Cost of

i Age P | prepar- | Prios of
.m ; rice of | 5o fand | water
CHTRTY. Cilnes of enterprios. Houres of water. g'“@mﬁ land, [ ; ogr irri- | rights, Torms, ete.
ment, | 7T *% ! gation, | peracre.

] por acre,

No repor
10 equal gayments, 0 per cent interest.
Na repor

&msmmﬁw
. oy Atk
. Partsm«ship

Car :" ﬁ&zmk«?y River 00| No repor
. MM@:;:::,.H:: mnmomk.','.x...._......,..Z' 500 . 10. 50,00 2oyears,7Dereentintewst

Noreport.

8 per cent interest.
o report.

.| Noreport.

No report.

No report.

Noreport.

No mport

Norepor

10 years, (S per cont interest.

. Imdividual.. ..
rrigation dlstr
.| Portnershdp. ..
Partnersidy. ..
Carey Avt.....

Noreport.

No report

Noreport.

10 payments 6 per cent interest,
Noreport.

10 payments, 10 per cent interest.
88, 5 10 xs)rears 7 pér celr)lt interest,
60,00 {.vurnrse Noreport,
25, 10 payments, 8 per cent interest.
10. No report
0.50 20, Water, 810 eash, 12 payments, & per cent interast.
10,00 | 14 Noreport.
500 lousrensan Noreport.
67,00 8,00 Noreport.
50.00 | 2500 No report,
25,00 | 25,00 Noreport,
25,00 | 25,00 Noraport.
60.00 { 25,00 No report
50,00 | 25.00 No repor
......... 25,00 10 years, bonds, 6 per cent interest,
B5.00 [vavennsen No report.
25,001 65,00 | Noreport.
......... 20,00 | Noreport.
sanseses| 100,00 | Noreport.
16,00 | 10.00 | One-half cagh.
20.00 | 200.00 | Noreport.
35.00 locernanan Noreport.
20.00 | 55,00 { Noreport,
15,00 [vocrnvnns Noreport.
30.00 |  50.00 | One-half cash, 8 per cent interest.

%gv@tm: e Imlhielnm .............. Binel Crovk. Noreport.

Noreport.

.1 Partnersht p e} W ; [0 .
. %mwm 2 Block Hiver, . &%(sl '6'8 .| Noreport.
B y 20 years, withcut t.
Tadividual 100 Noraport, | neut Interes
25,00 No report
25,00 Noreport,
Hua R imr 68 .
: Mims;m L %m -3500 20 yeearg, without interest.
| Yellowstons Riv ki .00 myears, without interest,

Rlendiks Creek. ...
1 Armells Creslke, ... ..
Muclinen River., . .

Weat Catlatin River. ... 000 | 3,000 100,00 ..

. One-lourth cash, balance 5 payments, 7 per cent
nterest.
No report.

No reporg,
No report.
.-.| Noreport.

.| Noreport,
Noreport,

No roport.

...| Noreport.

...} Noreport.

...} 20 yedrs, without interest.

14 psyments, 6 per cent interest, -

. Ihzxmym' Creek.......onvuuiae
| bl | Norper:
;}2@ ’r%m;" Nﬁ: Teport.
) 8 Creel 68 assessments,
Catton Crélee, ..o 6 years, 8 per cent interest.
v’ﬁ?x’mﬁ;‘%{fﬁ& No report.
wo] Tongue Hiver,. 20 2500l o 20 years, without interest.
| Bwveet (irass Croek. | ; S |eeennns N

g 0 report.
10,600 .00 10,00 | 80.00'| One-fourth cash, balancetosuit , 6 per cent interest.
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A Cost of Price of
Creags | p.. ¢ | Brepar- | Price o
available and | water
COUNTY, Class of enterprise. Bource of water. for settla. pé?ggr,e 1;“)31_ trril- | rights, Terms, etc.
ment, * | gatlon, | peracre. .
per acre.
M O N T A N A—Continued,

Cooperative.............| TetonRiver............. veeana| 15,000 1L e Noreport.

.| U. bP Reclamation Serv.| Sun River..................... 12: 000 835,00 foeeo....- $36.00 | 20 yeal;s, without interest.

alley . U. 8. Reclamation Serv.| 8t. Marys River............... 18, 848 25.00 | $10.00 |......... 20 years, without interest.

Yallowstone. ....-..| U, S. Reclamation Serv.| Yellowstone River............ 3,317 400 |.eoooeins 50,00 | 7 years, without interest,
NEVADA.

T/. 8. Reclamation Serv.| Truckee River................ 20 years, without interest.
.| Cooperative._............ Virgin River.................. Noreport.
.1 Partnership. Colorado River................ Noreport.
.| Individual.. Well, flowing... .. Noreport.
Individual.... .| Well, fowing........ can Noreport.
Partnership. Well, flowing................. Noreport.
.| Partnership. ‘Wellf flowing. No regort.
.| Cooperative. Virgin River...... Noreport.
.| Partnership. ‘West Wallrer Rive; Noreport.
.| Partnership Cheatovich Creek............. Noreport.
Partnership Humboldt River.. Noreport.
Partnership. Pompornickle Riv Noreport.
Partnership. Humholdt River. Noreport,
Partnership Rock Creelr. .. Noreport,

.| Cooperative

.| Cooperative. .

.| Ash Springs...

Pahranagat Lok

D
Omne-fourth eash, 5°years, 6 per cent interest.

Noreport.

.| Individual.... Walker Rive Noreport.
.| Partnership. Walker River. Noreport.
.| Partnership............. Walker River. Noreport.
U. 8. Reclamation Serv.| Truckee River......v..u.. 20 years, without interest.
Individual.............. Reess River............. [ Noreport,
Partnership. Hinorgoss River............ e Noreport.
Partnership Cottonwood and Turney Creeks Norepaort.
Partnership....oeeeeue. Clear Creek.......euentnn vens No report.
Individunal.............. Clear Creek._...oocvvervrannn. Noreport.
Cooperative. Carson River................ . .| 5 years, 8 per cent interest.
Commercial. .| Truckee River.......oc.eenn . § years, 6 per cent interest.
Individual........... ool Willow Creek..ovueeevnneanann No report,
NEW MEXXCO,
Cooperative............. RioGrande .............o...o. 0630 $25.00 | $25.00 $4.00 | Noreport,
.| Cooperative. Cimarron River. 550 15, 4,00 {...c0u...{ One-third cash,
.| Commercial. Rayado River.....c...o.veuunee 4,079 One-fourth cash.
.| Commercial. Eagle Nest Dam..... rreaeeean 22, 200 One-fifth cash, 9 years, 6 per cent interest,
Individual...cooo..oo... Pecos RIVET. . .eeiveanannnaans 2,000 No report.,
Cooperative............. Black River..... tewrrresensaen 550 Noreport.
Cooperative Gila RiVEr e usiniacsinneennans 500 Noreport.
Cooperative... i 360 Noreport.
Cooperative. 350 Cash or note, 6 to 8 per cent interest,
Cooperative...oocuvenn.. 200 No report.
Partnership............. SanJuan River........coe.ee- 460 Cash or note, 8 per cent interest,
.| Cooperative. San Jusn River............... 1,300 Noreport.
8an Juan.... .| Cooperative. Animas River................. 900 Noreport,
Ban Miguel. , .| Individuel.. Red River.... 040 No report.
Booorro..........o.. Cooperative. ...... v—— Ri0 Grando.....coeenvernnnnns 300 4 per acre per yoear.
Cooperative............. Rio Grande 200 Noreport.
.| Cooperative,.. Rio Grande. 4,140 Noraport,
.| Cooperative. ATTOFO0: e euparnasancsnaceannes o 4,400 Noreport.
.| Partnership. .| Cimarron River......c.eenenss 1, 500 Noreport.
Commercial............. Hermosa River............... 20, 000 No report. .
OREGON.
Individual, . eoeuusn.. .. Goose Creek........... ereane 1,000 | $25.00 | $25.00 |.ie..ewnn Ng report.
Commercial. Powder River....ucoecvnanenns 1,002 75.00 40.00 | $30.00 | 30 percentcash, balance  years, ¥ per cent interest,
Carey Act.. Deschutes River.. ............ 1,278 2,50 | 30.00| 50.00| Noreport,
Carey Act. Deschutes River..._.......... 8,066 2,50 2500{ 40.00 ; One-fifth down,
Carey Ak ueivennea... Deschutes River........... s 9,709 2,5 | 80,00} 50,00 Noreport,
Cooperative.............| Deschutes River.............. 5,000 10,90 foaennnas 28,25 | 7 per cent interest.
Individual. . Riddle Creel............. - 2,000 1500 70.00 {.eoveen.n oraport.
Cooperative Middle Fork, Hood River..... 5,000 85.00 | 150.00 |.encuae.. 7 per Cent interest.
.| Cooperative. Sand Creek..... treeeaceiaanae 3,700 150,00 { 150,00 20,00 { 8 per cent interest,
Cooperative............ 4 Hood River......oovvevvunnnns ,000 | 400,00 | 50. 30.00 | Noreport.
Irrigation district....... East Tork, Hood River....... 4,010 ] - 50,00 ] 125.00 | 22,00 | Noreport,
- CUO%arative ..... Waést Fork’, Hood River....... 1: 350 00.00. | 175.00 40,00 | One-fourth cash, thres years, 7 per cent interest.
Cooperative. Rogue RiVer.......... PR 209200 {-nancenaafanes vveefoavesee.-| Noreport.
Cooperative............. Applegate River.............. 894 100.00 | 7500 fi..caon.. Noreport,
Irrigation distriet....... Lost River,........ vremevenean 2,000 20,00 | 30,00 | 10.00 | Noreport,
. Irrlgation district. .| Malheur RiVerieueeeernanenes 10,000 100.00 30,00 70.00 | "Ten years, 6 per cent interest. A
.| Commereial. . ... Umatilla River.,. - -oooeoees 5000 {oenveansnn 20.00 | 40.00 | One-tenth cash, ten years, 8 per cent interest.
ommercial........... ..| Severalereeks,.ooeeeeecennnaon 34,000 50. 00 15,00 60.00 | 6 per cent interest,

;T 99 %
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29 BREPO 3 5 FOR SETTLEMENT, BY STATR
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Srars Tamy IL ~LAND I¥ nmm.ﬂI(f%UFI\}TT&ngD TRIAME: 1020-~Continued.

| Cost of Price of
i { repar- | Pr
j i ] a"@?jﬁ%& ﬁ‘;ﬁ'ﬁ"f lgg Ianid ggte; ‘Ferms, etc.
COYNTY. é Clugs of etterprise. : Boures of wiuter, forsettie- per acx’*e. g);t 1& ’ pe¥ pp
! | ) per acre.
TEXAB.
! 2, Noreport.
- Lrrigation %@”m """" m? 8:;‘1’,;“@ """"""""" iﬁ”&“ﬁ %88 sgg‘ 88 . 3(.)0 I%ne»tﬁlrd cash, balance 3 years,
4 i isLyi ¥ 2 PN esnmanan 'y o » report,
::} %};}%ﬁmi Rie Granda... seeesred B 000 TIE6007) B0, 0071 6. 00 One-third cash balance 5 years, 6 per centinterast,
-} Lrrigation distriot . Bio Grgmde oo 14,460 50,00 | 4000 fueunnnnnn One-helf cash, balance 2 yesrs, 10 por centinteress,
- T | FartuotsRip.onenennn.. Nueces River.................] 4,880 g SLAN
| Parimership...ooo. .| Wells el b Noreport.
| Partnership. ... sevene] Wolls L 300 o | 5o | Onedonrin cash, 5 years, 7 per cent interest,
- Individual.. e o] Wells wod Toke . 9500 | 6500 |81 66 | Noreport.
. };' & Rﬁ‘i‘?‘“‘“"“’“ Borv.. ﬁkﬁ g§§§:§3§' T %’% 300000 | 35,00 [oeurr.. 8nseﬁtg1rd down, 2 and 3 years, 8 per cont interest,
o Choperstive.... ... wraees| Bl G la... . 3 g "o " )
N 1%&% distriet. ...} Rie Grande . 0000000 1,000 | 400,00 40,00 6.00 | Cal
*‘ i 5,00 | 5, 6, and 7 years, 6 per cent, interest,
RN -} Rio Grande......c.ocoveennen Jo O BOO0Y  850.00) 20,00 75, g anel
1 -} Toylars B? ... . ?,&? %% ;g' 88 """8/00°| One-fourth cash, 8 per cent interest.
--| Pine lsiand Bayou, L 50, 60 500 9.00 | One-fourth cash, & years, 7 per cent interest,
. Hiflebrand Bayou,. 1,900 . 5 ™ | Ko ronort
.{ Hillebrand Bayou 1,900 3500t e port.
[ ; One-filth cash, balance 4 payments, 7 and § or
Jeflorsen... . ..., - Pine lsland Bayo....... ... 6,000 25.00 ] 20,00 800 Neen e gerest’. ) p
Kinrey............ .| Rio Grande. oreport. interest.
hméfzf - { Trinity River gq%’i% Tfolr’g_f cent interest
%ﬁﬁw g Parinorehip o ‘ *{ One-third cash, balance 7 per cent interest,
i3 22535 AN, g o H | - ..Hui
' i h, balance 5 pa ts, 7
Matagorda... . ... Partnershlp. ... ...... ooy Biae Oresk..,.vonn... Olﬁgr\ersd_ cash, balance 5 payments, 7 per cent
ﬁmagm‘%& .......... zjurmméhip ............. | Coloradp River.._ ... ﬁ g ;ggg&:
abugords. .. BEpETALIve . L ..., . Noreport,
dagorda., . ... .. .| Comereind, . ! . . »
ﬁmmﬁi. I G { Colorado River............0... i 10 per cent interest.
‘ 7 - 3 , 6,00 15.00 | Noreport,
Yoo mbi Bl 6g) @) )N |
Lo y | Rip Grands... ... N Lzmo| 120000 20,00 f..000 gna— rthtcash, balance 7 yesars, 7 per cent interest,
o) i ~ Rio G , seeaneno] 25,00 |.........] Noraport,
aeriek - o ?ﬁvﬁ‘&ﬁ?ij;fiijiiiiii Canands ... 1'822 TU80,00°) 2700 0ol 4yearg,6t08percentinterest.
immaeTeiy e oo revserreatecneas...| Noreport,
@ maﬁ """""""" 30.001.........{ No report.
Al Iﬁ:ﬁ )., - 10.00 {.........| One-half cash, balance 2 years, 8 per cent interast,
Partusrslip . 25.00 2,00 | One-fourthcash, balance 8 years, Gper centinterest,
A 18,00 80,00 | One-fourth cash,balance 6 years, 6 per centintarest,
1 Individual...... 25.00 |......... One-third cash, balance § per cent interest.
P reuidis igatdon distric 8.00 [ 1500 | Norsport.
i mﬁ&;ﬁ: et : (}kﬁpmw&;.ﬂffﬁ . : lggg worsnsens gne-fguﬂt:;h cash, balance 6 to 8 per cent interest,
Heeves... .. | Coaperative.. ... ., 17,64 |,........| Noreport.
VaiVerde, ..., .. Cooperative,............ 50,00 2.00 | Noreport.
............. ] fetelet . ..., 25,00 2 6 to 8 per cent interest,
W:rrg: ............... im&m RPN Pagt (ﬁsh, balance in'5 to 6 years. Interost not
shown,
Wharton,.......... Individoal, .. ......... . 20.00 \.........| Noreport.
Whar ; «f Commerdial.. ...........| Col L00| 10.00 | Noreport.

Besver, . ...........| Cooporative. ... ..., .

$10.00 | $1.00 | 2 years, 6 per cent interest.
Boa .| Coogrerative. rth € Cm s wrnnesaaraas 500 8.00 | 3500 | Noreport,
Lot «| Bear Biver snd Lake,, ... ... 12,000 [ 100.00 {......... 100,00 j One-sixth cash, 6 per cent interest.
-« Weat ¥ork Grouse Creek, ... 910 25,001 15.001......... Noreport, -
{ Bear Bivey. ., oo e 3,000 7500 | 10.00| "60.30) 5 paymonts, 7 per cent interest.
............. 000 10,00 ....,.... Noreport.
16,000 1 138001 10,00 ... 00000 8 per centinterest,
3, T 20, 00 15. 00 15.00 | 6 years, 8 per cent interest.
) 800 26001 10.00 | 30,00 10 years, 7 per centinterest.
3,000 &0 1.,....... 5.00 { Noreport.
XK} 6,00 Noreport.
ggg R goregort.
iver. .. .. 3 oreport.
. Creeke. .. ... .00 11,000 30.00 Noregort.
Hun Creok.u..o..onna,,. , 000 63.00 Noreport.
Emery. REe Ave......... ... Hoodingten Cresk. ... ........ 700 10.00 . 2
Crund. Crvigatiom distric Ceened MU Orogk...... 7 500 | 2060 X Iﬁlgggpgf-g. Lo
Millerd Cotporative. .. ....... .. MMMWl 15,000 40,00 00 One't%htcamébamnce in 4 to10years,6 to 8 per
. ent interes
Millard . .._.......; Comperative,.......... . e SRRSO | N .00 | Noreport.
BMilard., ..o, . %}v %@%ﬂ Sy, [ 2,000 | 100,00 00 No:gggﬁ:
Miltavd, ... L.l « Conparative,...,......,.| Bevier River, ..., 800 30.00 [ 10.00! 60,00 Cash
Miltard ...l Qmmmmiv:@..u..“..... Bavier River, .., . §,000 40.00 1 10,00 |  40.00 10 years, 8 per centinterest.
Miblard ..., . (:mpgmﬁw“,,._,,,,,,, B@WW\W.... 6,000 80,08} 20,001 40,00 Orne-fifth cash 5 t0 7 years, 6 per centinterest.
#akt Lake <ru) Cooperstive. . T Burtertield Creek, -2l o) s0o0l 10.00| 50000 | Noreport. ’
Ban evoanas o WEREBUOR dutrict, ... lako Fark River ... . .."""" 1,080 10,00} 20,00 |........ | Cash.
BanJaan...........| Pertuership, ... ... veosot Monteruma Creek.. ., ., ....... LOOO . A
Ly T Cooprarative ... meeeeed Bprbugn L DT R . 2(300.70(J §3§§§35§3
; Emlm'ﬁw raeren . 2,000 200014, Norepart. .
. %%gfmig.... 556 2.00 1 40.00|.07"" ..-.| Noreport.
Trestrreeenene 1750 10.00 0 10,00 112760 Crop payments or 5 annual payments.
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ment, " | gation, |peracre.
per acre.
U'T A H—Continued.
...... Cooperative.............| Summit Creek................ 2,500 $25. 00 15,00 | $50.00 | Cash or terms, 8 per cent interest.
T -{ Comumercial.., -| Otah Lake, ... | Zooo| Yool B%0) ¥4 Noreporty ¥
Washing| ...| Cooperative.. .| Banta Clara River 321 12,00 [ 20.00 2.00 | Noreport.
Washington. , . .....| Cooperative,. .| Virgin River. ... 300 [ 100.00 | 3800{ 10.00| Noreport.
Washington..--.-.. Cooperative............. Virgin River .....oceveeeoo... 150 20, 00 5.00 | 75.00 | Noreport.
Cooperative............. ShoalCreek.......ccvenaeunn. . 2,000 35,00 ) 15,00 25.00 | Noreport.
Partnership. ., .| Ash Creck.. 3,000 25,00 15,00] 100, One-tenth cash, balance9 years, 8 per continterest,
Cooperative. ., .| Fish Creeck.. 1 2.00 .00 50. 10 years.
Cooperative. . .| Fish Creek...... . 100 2.00 25,00 50,00 | 10 years,
Cooperative............. Dirty Devil River............. 600 2.00 10,00 |......... No report.
WASHINGTON,
Commercial. .. ......... Columbia River............... 7,500 { $60.00 | $130.00 $7.00 Ono-iiffhtcusht, balance one-fifth. annuaily, 7 per
centinteregt.
District. . ..... ceensaian Yakima River................ 6, 50, 00 3 2.00 | Onefifth cash, balance 5 years, 7 per cent interest.
.| U.8. Reclamation Serv..| Yakima River. . 1,666 60. 75,00 64,00 | Variousterms, 8 percentinterest.
Cooperative....cecaee-e. Columbie River......... venaen 260 10000 |uoneniniifenrnenann No report.
Commercial.......coeu. Chewawsah River............. 711 1N PO I PO No report,
Commercial........ CreekS......... . 2,200 15,00 {.. 5.00 | Noreport.
Cooperative Grade Creck. . -l L2001} 150.00 5,00 | Varionigterms.
Commercial .| 8now Creek.. . 1,000 10. 00 3.00 | $100 per acre for 4 miner’sinch of water.
Cooperative Chelan Laks ..... .. 200 veas 00 | Noreport.
.| Irrigation district.......| Dungeness River............. 5. 00 | Various terms, 6 per cent interest.
Cooperative....cevueeen Dungeness River ............- Ne report.
Cooperative...........-- Columbia River... One-tgird cash, balancod years, 8 per centinterest.
Individual... .| Columbia River Noraport. :
Caoperative............. Wells Noreport.

.{ Partnership,.
.| Partnership
.| Coaperative

Trrigation district

Individual..............
Cooperative..

Trrigation dist

Commercial

Cooperative Deer Lake and Loo;
Cooperative )| S
Cooperative Well.........

Commercial. .
Partnership......

.| Twisp Creek..
.| Methow River..

.| Okanogan,.....

Toats Coules Cre

Spokane River.
unterg Creek.

One-tgnt.h to one-fifth cash, balance 10 years, 6 per
cent interest.

No tegti)rt.

One-third cash, balance 5 years, 6 per cent interest.

Noreport.
One-tgird cash, 3 years, 8 per centinterest.
No report.

Noreport.

10 years, 7 per cent interest.
Various terms.

One-third cash, 6 per cent interest.
Noraport.

5 payments, 7 per centinterest.
areport.

Irrigation district .| Nisqually River One-third cash, 7 per centinterest.
.| Partnership.. ... .| Columbia River 10 years, 7 per centinterest,
Walla Walla Partnership...... .| Wells........ Noreport.
Walla Walla._......| Irrigation district . ......| Snake River......... .. Noreport.
Walla Walla.._...,.| Irrigation distriet . ...... Wg}laﬁ?aua Riverand Colum- Noreport.
a River.
Yakima............ U. 8. Reclamation Serv..| Yakima River......cc........ Various terms, 6 per centinterest.
Albany.............| Irrigation district....... James Lake, . ......... . $35.00 | Noreport.
Big Horn, .| Coaperative............. Shoshone River 28.00 | Noreport.
Big Horn, .. -{ Carey Act....._l 1101l ghell Creek. ... -.-..... 60.00 | Noreport. . ‘
Big Horn. ...} Cooperative.. Greybull River 50,00 | One-fourth cash, balance 5 years, 7 percentinterest
Blg Horn...........| Cooperative. ............ Big Horn River 50.00 | Noreport.
Commercial. . ...._...... Platte River, . ....ccoevveen.e 35.00 | Noreport. .
.| Partnership............. Cottonwood River 25.00 | 10 payments, 6 per cent interest.
U. 8. Reclamation Serv..| Wind River...........csco...| 70,000 { $25.00 | 25,00 |......... 20 years, without interest.
Cooperative.............| Wind River................... 42,00 | Noreport.
U. 8. Reclamation Serv..| N, Platte River 90.00 | 20 years, withoutinterest.
A Horse and Bear Creeks. .. 85.00 | Cash or ferms, 10 per centinterest.
N. FPlatte River 15,00 {  75.00 | Noreport.
La Bargeand Muddy Creeks.. 1,000 |..cnvernne 6.00 1..... ....| Noreport,
Partnership.,... PO N,and S.Beaver Rivers....... 213 30,00 1,00 |.........| § years, 10 per cent interest.
.| Commeraial. . wvese..| Laramie River........... 18,000 80.00 12,00 60,00 | One-fourth cash, 6 per centinterest,
.| Commercial............. Laramie River. ...... vern 4 80,000 [bueuronann 12,00 65.00 | 7 years, 6 per centinterest.
Carey Act._.............. Big Sandy Creek...-..c.ovnven 12,480 40,00 00 |.........] Ohetenth cash, 6 per centinterest.
gwwtwater. wieen...| Commercial............. Boulder Creek .o oveveeennnne. 6,000 285,00 10, 00 15.00 | Noreport.
Uw“tW“Br Partnership..... Burntfork River....... 2,000 2 10.00 |oevmenn.. Noreport.
Partnership. . Bear River......... veen . 1,140 |..envnn.n. . 00 2,00 | Noreport.
Cooperative. . Big Horn River.......c...u... 33200 |eernmernnlocmanenas 50,00 | Noreport.
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NTERPRISES, IRRIGATION WORKS, AND
NI 1909; AND ACREAGE IN E 5,
Brars Tans I —-ACREAGE LRE LG oh TN ARRIGATION ENTERPRISES, 1920 AND 19

[A. muisus sign (- ) denotes decrense.  Per cant not shown when more than I,000.]

.............. SrATES T Arizons. Arkansas. Califorpia. Colom‘do. Idaho,
INCLUDED,
....... 916,901 0,075 230,604 117,670 59,934 42,108
1| Number of a¥l farms In 192 ! ¥ 66 67,301 2, 756 25,983
281, 541 %g"é L 7.3 £0.0
; Nm,;;" %mluﬁgmmd in 1019 mi% et 232 39,7?{5% 25, 357 “g?g
L allfarms.......... : :
4 Nmbﬁtwwmlnmamdmlﬁg . e e 3 46,4 402.6
] Poreont of novease, 1999-1910 ...
LAND AKD ARES,
. sores..| 1,223,98,120 || 72,888,400\ 300000\ 9.0 ml gg; b 53133%: 5
§ | Approsbmoge lund adea.. ..o Lo TR T T IR - B v B
71 Al o furmmg. .. ... e Te 1 zli:m; §19 713,803 9,210, 5B6
] | Tamproved Jazud in tarms. 19161 716 467,565 143,048 4, 2195040 3,348@8% 2, 4885806
| i thabte ] he o 1.6 .
9 1 Aresirrigated in 198,000 8.9 (M“(, 5.0 2 To0 e L
19 !‘mt;ent of dag Jamad 14, 493, 255 320,051 97,763 2, 5046 104 792,032 38
11 | Areairrigeted i 1900 e 550 q 1 8.7
vpr puit of inotense . 55,348 3,002,810
. m:ee mme;p&hm o lrrigating in 1920 26,020,477 gg?; ﬁua s, o g,g% g 3 g%’ o1 2:%%8 %35?,
TAGER o " :
ﬁ mggr}m%mm veers oapable a! 1rdmtmg in 191y - BT 20,285% 3 " 2179 8 2.9
BB FerocEetinemsas, M. e 35,900, 82 813,153 | LR b | Shed
Fucdked in enterprisss I 100 Lann e e apred. .| 9441000 59 883 5,490, ,917, H
%g ﬁi&f‘ﬁi%ﬁﬁmm mwgr!m in 10, . Jo L BOTeR. 32, 'ME 1 gt 06,1 40,9 11.8 6.5
it Por cemt of inorease, LAB-102. ... o . et s { o - 00 - o
19 | Area ofirrigated Innd reported us svatlubile for ssttloment. . . .aoTes. . 2,457,981 | 1 R,
IRBIGATION WORKS, 1
terpr 4 3,6%
T 338 044 24,115 6,63
20 | mﬁ:%&....” %;?‘g% };269 20 13,570 9,005 3097
P Nnm ..:IW). e aara e m kA e ma e e - . 00 3,3(‘,3 i
z 48,67 ’gg’f “Ar Byt 13§333 114
2 108,177 , L8
# V12 181 12, 450 o
205 115,237 110, 538 86,273
% P %ﬁg% ......... L2 89,597 148, 483 80,458
g \
2 ] I WA N T (-
o 3,002 I o W e o 5
" 20,008 870 L.evavrernmnaeas 8, 500 5, y
3
79 29
7,538 340 16 3,030 5 a7 2
& 21 243:2353 1 510 B % 1,091’,332 2,400,372 3,493,511
u 12 60z, 094 748,260 2,640,593 1)742,3%
£ s
2 o gl m
I o 287,187 20,139 15,133
) 1,845, 676 477,343 4,989 7,200
& |
' o 25,401 527 5
i i B9 1O { .
4} | 5 6 ’
bt 5 12:%:%3 4,119, 575 53,564 2,82
el
i 2 sl o)
o |
s 1 q“mm’ 110 P go% 386, 200 8,635 28,384
ab | ,»Mmempmityn }m’ s 200 198,16 293 ggg . 39;,%?
| Tooponhey Wi B D o | T s 296,937 "78) 600
S i‘@m{ g B et B a 2 2
! CAPITAL INVESTED,
1
| 493,094 7,183,522 | 104,888,388 88,302, 442 91,501,009
‘ Srvemted 10 T 1o 1020, vereeranere e ceanenns doflora..| 697,607,328 a, 183, 886, 2 91,801,008
B W%mmﬂ thulyl 1910, . .- -dollars, . 17, c77é9960 67,834 72,580,030 56,638,443 /077,58
5 ; Per omt of immm, HA0-19E papretd BEREENEE UL N B L) SRR
5 | Averngs oot pereeee PN 4Tes smterprises wers capa Bup‘ 53,40 01 23.08 22.00 0
15 | ALLTIRE i woter mm‘”"*’*a&M&Mrmwz@amﬂom - e o e e o
phying with water It 300, .o ininnin e v e ollara, . . B 3 A 3 )
ESTIMATED FINATL COST. \
778 615,004 7,283,502 | 225,709,123 95,198, 423 97,010,717
5 | Eatimated final oost of existing esterprises in 1020. . Dremin | ohemen| “EyE| #mam 76,443,289 | B8 4bL106
B7 | Putimnuted final oot of existing mwwmin %1 437,948, 825 | ) ) N , 451,108
5# i Fer cont W e 7.2 L SR 1676 %45 s
3 VRLES Ot P '
10 | Averagn ot w’z&%mmmmﬁmm ﬂmmmdwi&ﬁm nf‘ &5 .85 .93 ;z z: g
11 R BATPTISeS B Y+ < raveen o onsnn vemntnnstsnsnanten doilars. . 13.55 20,30 1.5 15.37 .
DRAITHAGE 0F IRRIGATED LAKD. ‘
ope 206
€t | Number of antel reperting land clmttmd or needing mm .re 3,008 I a 134 545 420
82 | Acteug includ  in enterprisen mmwm g g{{g o am0n a0 1, g%g a0 1,028,308 72{:{25
raﬁﬁ ﬁ i ﬂ . e 1
a ﬁﬁﬂﬂ&m‘w‘:’g;”dﬁwg’? H'Wﬁ"% 1,476,771 \ 857 2R 400,033 220,711 94,08
45 | Per enat mmh s;} g;u + B wéﬂmmw Bave b Instalied 38 of total . o e o s w
exbprprises roporting dodnege. ..., X X . :
L] ‘Pm”m wmmiws :m Wiy dmms hwmmh?m%hm is of tutal ( a1 s 1 vn 21
Y , R . 2|
2 wtieh dmtm hawbwn inntalled, plus that
" ng;{fﬁt in g ffw total Inirrigation euterprises 8.3 <§ 11.9 12,2 0.8 6.4 47
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18 TIL.—ACREAGE IRRIGATED, 1919 AND 1909; AND ACREAGE IN ENTERPRISES, IRRIGATION WORKS, AND
Sraze TAB CAPITAL INVESTED IN IRRIGATION ENTERPRISES, 1920 AND 1910—Continued, ’

[A minus sign (—) denotes decrease. Per cent not shown when base is less than 100.}

Kansas. Louisiana. Montana. Nebraska. Nevads. | New Mexico. [North Dakota.
1| Number of all farms i1 1020. + e ceocvnnreesinniiiennnnn. e 165, 288 135,463 57,677 124,417 3,163 29,844 77,690
9 Number of farms frrigated In 1019. ... ..o ciiaii Ll 504 6,471 10,807 3,021 2,718 . 11,390 340
B e s V98| alb| ewe|  ufa|  aws|  we %3
2rms [
4| Nun e ont of increase, 1008-1910, 111111111111l —49.9 140,8 0.5 83.1 3.0 SHL0 |eeeeeemieenns
b
LAND AND FARM AREA.
8 | Approximate land area... 52,335,360 29,061,760 03,523, 840 49,157,120 70,285,440 78,401,920 44,017,120
7 _Aﬁpland Infarms........ - 45,425,179 10,019,822 85,070, 656 42,225,475 2,357,163 24,400,633 36,214,751
Tmproved land 0 fArmBE. . ..vuiviviceereerorarcriinnenion 30, 600, 760 5,626,226 | 11,007,278} 23,109,624 584, 741 1,717,224 24,563,178
8 p i Ll ¥
Areairrigated I 1900, . coooeiec i eeaeneteene s 47,312 54,882 | 1,681,720 442,680 561,447 538,377 " 12,07
18 bor oot of improved Tand in farims... '0.2 '8.1 """15.3 "1.9 b4. 4 1.4 1y
11| Area irrigated 10 1909, ... ..verieerranrnnn 37,479 380,200 1,679,084 255, 950 701,833 461,718 10,248
12 Per cent of increase, 1909-1919. ... teestaerrreanintioasanaens 28.2 19,6 0.2 73.0 ~20.0 16,68 17.8
13 | Area enterprises were capable of irrigating in1920. ..., aores. . 67,853 708,742 2,753,498 562, 468 704,708 606,119 34,235
14 | Area enterprises were capable of irrigating in 1610. . 139, 985 553,220 2,205,155 420, 225 840,962 644,970 21,017
1 Percent of inrease, 1910-1920 —5L.5 5L7 2.9 310 ~16.2 7.9 k.2
16 | AreaIncluded in enterprises in 1020, . ..eooioii ol acTes. . 102, 562 851,211 4,320,148 " 766,768 1,382,036 861,879 57,478
17 { Area included In enterprises in 16810 101,300 581,965 3,515, 602 880,133 1,232,142 | 1,102,397 38,173
18 Per cent of inerease, 1910-1920- <. o <.o. ceeieioe it e aanannn. ~56,4 16.3 3.1 12.7 2.2 ~12.7 5.6
19 | Area of irrigated land reported as available for settlement. .aeres.. |, ............ oot 207,580 | oneeneeen o 139,352 66,479 |._............
IRRIGATION WORKES,
Inde]eendent enterprises:
99|  Number,1920. 209 1,373 1,015 2,301 30
91| Number, 1010. 716 1,237 1,347 2,786 49
Main ditches:
93|  Number, 1020. 13 1,208 2,032 2,228 32
23 Number, 1010. 20 515 994 2,101 47
24 Length, 1920 271 1,38¢ 3,123 4,489 58
2 Length, 1010 974 729 1,938 4,664 52
% Capaeity, 1620 cond-feet. . 1,667 11,889 8 23,432
n L tC:Paait‘,y, 1810.. second-feet. . 2,000 |eeiiaeneenes 17,579 29,046 2,161
aterals;
2 Number, 1020 374 3,908 32,084 2,158 58
) Number, 1610 30 180 1,531 1,280 46
3 Length, 1030. i 147 1,659 1,245 1,463 93
3 J Y Y L T 43 1,213 1,180 74
Reservoirs;
33| NOIDEE, 1920- ocetrineneiai i eiaaeaanaaanas rearvarans 30 74 13¢ 328 9
s3|  Number, 1910. . OO 4 104 109 522 22
34 Capacity, 1020. . . .acre-feet. . 301 7,632 504,498 2,980,718 1,110
- ciagmcmﬁ,;glo ..................................... aove-feat. . 31,024 19,482 325,953 454,102 132,187
£ 10W] wells: !
36 ngnber, 1020, oo aenee veeeen TN 8 9 123
37 Number, 1810. - vee L] R, 19
38 Capaclty, 1020.. .gallons per minute. . 500 6,255 21,943
2 P Cup(iwmﬁ 1010n e e aeeereermnnnnnneaenn gallons per minute. . 30 loeenenrnconnnn 1,302
umped wells:
umber, 1820, e iiieiirieieeana, ereree 710 812 129
41 Number, 1910. . mernsraeacnereasaanian 939 606 [5}
4 Capacity, 1020.. .gallons par minute. . 266,797 | 1,607,637 6,798
I P umCapacit]y, 1t910 .......................... gallons per minute. . 73,362 1,108,236 1,349
ing plants:
Y umb%r, 1020 e e e eereeeas e a——- 198 1,950 64
45 Number, 1910. .. ... eevraseraenarenerarane 698 1,007 18
48 Lngine capacity, 1920. sens..DOTSEDOWEL. . 6,946 85,628 409
41 Engine capacity, 1910, vevnerverrerrneiaaaaaannn horsepower. . 1,517 57,420 693
I Pump capiacity, 1920.... ..gallons per minute. . 207,975 4,908, 686 35,208
48 Pump calpacxtg. 1910. -gallong per minute. . 128,278 5,064,173 24,295
8] Averagelift, 1020.... ... UL wrensensafEBLo. 30 22 2
CAPITAL INVESTED, -
51 | Capltal invested to Jan. 1,1920. . cvanoinmrenemnvenann dollavs. . 2,067,381 14,063,181 52, 143,363 13,909,185 14,754,280 18,210,412 1,857,118
| Cepltal ivested to July 1,1020... .. dollars..| 1,305,563 | 6,850,166 | 22,970, 95 7;798;]312 6,72:111 924 9, 14,507 83,482
i1 | Aversgo o ot v Whsed om aves shierpriess wer eapaiaof | oo| w0 MO > - ' ;
{ area X e capaiie o "
5 A:lgg)grglgtwith Wateﬁ in %1920 ........ tel'p e e o%i:.rs 5 30,47 10.30 18.94 24.73 20. 94 26.18 54,25
08t per acre Daset on area enterprisas were capable o
supglying Wwith water in 1910.....____. rp ............. Ic)l ollars. . 9.75 12,40 10.42 18,17 7.99 14,19 38.17
E?TIMATED FINAL COST,
5 | Estimated final cost of existin enterprises in 1920. ..... dollars. . 2,105,981 14,264,178 70,079,028 18,030,154 22,048,747 20, 440, 648 2,0:15’:, 768
&7 | Bstimated fina] cost of existing antornrises in 1610 ....dollars..| 1365508 | 6,014,106 | 32,382,077 | 9, 48529231 12,188,758 | 11, 640, 041 844, 452
Bl ea?ecgrggtor increase, 1910-1020 - - B0.8 106.3 116, B TH 85.8 5.6 7.8
er acre based on esti cost and area
0 mtégeél ”;‘ gnterprlseg in (11920. ... .uf*.lf .dgllars.. 21. 41 16,76 16.19 23,51 16.89 21.25 36.08
ost per aore based on estimate and arca
Inoluded in gnterprisos 103000 ot eeeececniaans ...dollars. . .47 11,88 9,21 13,95 9.89 10. 56 2191
DRAINAGE OF IRRIGATED LAND. .
g; mabf E&S“&" gses reporting land drained or needing drainage. 5 408 276 24 58 203 8
| A e amo|  mgame| | msms|  swaw)  aaaml s
Greage for which draing have been installed 250 167,138 2 b 5 )
g %ddiﬁonal 80reago naeding drainngo. - .. UTIOPORIRNONN 1,320 21,202 50,801 26, 608 58,248 60, 277 659
%rcent; that acreage for which drains have been Installed is of 9 6.4 35.9 3.3
g | protal Bereage inclided in enterprises reporting drﬂmasa ........ 6.9 50.0 8.4 2. . . -
or cent that acreage for which drains have been installed is of 7.8 2.8
o | pidtel screage included in frrigation enterprises............... . 0.2 19.8 L5 L4 2.5 . 5
0&] cent that acreage for which drains have been installed plus
en%grgere’glelsng drainage Is of total acreage included in irrigation Ly 2.1 28 490 0.6 4.0 40

1 Less than one-tenth of 1 per cent.
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Beare Tame Y11~ M REAGE IRRIGATED, 1919 AND 1908; AND AC
CAPITAL INVESTED IN IRRIGATION ENTER

AGRICULTURE.

REAGE IN ENTERPRISES, IRRIGATION WORKS, AND
PRISES, 1920 AND 1910—Continued.

{A minns sign (- ) denotes decrease.]

& ¥ERe BEAREEE BREE BEuE EREg 2B HBREBR E’«’s

R eaER B

8 %gﬁs

i Lawa t.ham ongrtenth uf 1 per tant.

Oklahowna, | Oregon. 1%3:]1‘10% Texas, Utah. Washington.| Wyoming.
| Yeuzabor of ol farsua b 1080 ... ... ainee | 391,988 0,206 74,687 436,033 26,662 66,288 15,748
1 14,728 22,918 13,271 8,4
wmmm% mmamm M. e - B 510 198 5.6 b0 i
Rt o !mna« o 137 5,609 500 238 19,709 7,604 6 207
6.1 7.3 130.0 e 12, h3.2 "9.4
LAXD AWD TARY AREA. |
U ’ 167,084,720 | 52,507,760 | 42,776,080 | 62,430,
Txaproved Jand 3 BIIIB . 0o ra i arm e ans aod wtres, .| 15185, 4,913, 18,199, 250 81,227,503 1 715 380 7, 129 343 2 102 005
Sss brrigntort i 15 A 968 986,162 100,082 586,120 | 1, anéem 529,899 1,207,982
Pt gent mmw«mx find in i Loom 20, 0.8 L 0.0 7.4 7.5
Aten trrigated in b s, 368 086,120 63,218 451,130 999,410 334,378 1,133,300
Per cont, of inoreas, 1901919 . ‘ ~42.3 a7 .2 %.9 4.2 b8.5 Ry
ATes enterprises were capabie sl anres. . 9,872 | 1,344,046 150,014 1 1, 150,542 1,700,650 637,151 1,831,099
Aren enterprizes Were oapabls ofirtigatiog in 1919 aores. | 6,97 B30, 526 128,481 ' 60, 20 1 260,246 470, 514 1 630, 510
Per oot mmww.%w«!%& i H.2 i a 7.5 ot 8.0 35.4 7
i |
Avea incladed in enterprises b 1939 1,742 | 1,905,887 188,882 1,687,447 | 2,850,244 838,795 2, 564, 068
| Amm!mwmmmmmm 150 5 a,w'm\ 201625 | 1,253,173 | 1,847,625 817,032 21224/ 208
Por cont of inevenss, 19101920 | 7.7 -13.8 6.6 84,7 L1 2.4 153
Aves efirrigated lond repashed s aviilabls Sor vettioment . oot . ; .............. GB,008 |....rieranns 840, 446 189, 563 61,738 197,328
TREIGATION WORES.
%mdm epvberpeioeg:
% 4,710 202 1,371 2,403 2,602 3,564
Ngmbéé mm 14 3,746 298 2,772 2,472 1,034 5,577
Namber, 1920, 18 5,952 370 820 2,381 1,873 5
Humber, 1914 4 8, 5i2 348 861 2,495 1,600 5;285
) 8 7,15 653 1,64 1343 3,851 Rt
Length, k0. | 5t 5,53 621 1,479 , 887 2, 504 10,933
%W*lty, 1906, 344 28, 807 5,427 23,261 29,447 18,242 39,000
'sm; 1. 39,684 3,508 12,818 25,081 13,178 2!830
2,784 632 2,022 4,068 3,179 2,7
2,518 332 ' 832 1,387 17180 213%
1,656 03 2,040 5,334 1,764 2634
2,082 625 1,204 1,822 1,28 2908
20 i 268 476 206 7
77 3200 480 156 414
1,906,037 ,2@4 22,000 | 1,600,505 477,789 2,011,748
1oz, 216,206 74,861 588,317 121 543 2, 650,087
5 4 135 1,256 60 7
51 43 123 1,138 2
11,968 9,750 62,364 96,371 14, 925 48
1035 4,382 37,019 42,794 18,926 250
208 1 201 192 520 18
47,00 800 l’gfls? % 0% 227, %ﬁ 8 023
1883 24 567,125 4,827 60,220 '83b
573 25 1,36 250 975 57
b 3 21350 ] 391 34
13,760 498 80, B11 11,302 22,899 1,304
3,045 63 00; 004 2,143 13,847 705
000,045 23,390 | 6,835,998 783, 683 036, 652 39,7%
118, 514 5,28 | 5,302,665 815,087 365, 411 142) 5%
2 3 25 al
520, 5,486,248 | 35,072,739 | 32,087,351 | 20,200,01L | 34,326,328
12,760,214 | 8,03,140 | 13,487,347 | 147028'T17 m 210,149 [ 17,700,980
6.7 hs! o 1584 &0.6 7039
21,52 36,21 30,48 18,84 45.98 18,76
15,56 23,60 19,52 11.22 34.47 10.80
L
41,086,742 | 5,800,748 | 30,800,871 | 83,835,641 | 37,684,501 1, 500, 288
, 216, o1 8,800,556 | 14]756172 | 177840, 775 2;’322’ 866 301425'390
i, .2 0.7 6s.5 ka1
9.5 29,20 23.62 14,34 45,03 20.08
or o - 15,52 18,85 1L77 9,16 27.32 9.18
Nggbmmfmmprmmﬁgw druimed or needing drain- |
78 17 160 143 103 14
BT, 750 106,129 650,822 503,212 218, 7 513,347
& 29| 9737 B, 448 5 160 8,088
» 115 4,714 184,533 91,976 43,461 76,18
cont .0 2.0 49 17.0 36.2 13,3
Pax comt thnt sereage for W) have beon inutal 4.9 11 16.1 , 2.7
thot noedin ammmmmmxwmm ineladed in peed e 58 %8
Lttt 2 et LR 15.5 7.3
- 5.6 5.3 7.5 14,7 5.0
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L INVESTED IN JRRIGATION ENTERPRISES
ENTERPRISE, SOURCE OF WATER SUPPLY,

e
BrATES Arl
INCLUDED. izona. Arkansas, California, Colorado. Idaho.
AREA IRRIGATED, 1919,
Totalo.raseses ereaeeannn v eenaaas reeeeanaea - 19,191,716 467,565 143,946 4,219,040 3,348,385 2,483, 808
5,50
144, 031
o008
619,677
s
1915-1019 o035
Not reported. .. ... e, - 31,677
Character of enterprige:
Individual and partnership. ............ temsresraanmennncnnanens 513,350
Cooperative..... enmvmaeraere e aenans . . 938, 421
Trrigation distriet. coo.veeeneiennanains 355, 095
CRrBY ACh.sceennnmanoneevennsmnmcianmans 383, 833
Commerdal.. oo oeoreinmmniricieiiniianenn 6, 503
T. 8, Replamation Service. . ........cevnnvt 253, 759
U. 8. Indlan Service. ... .....ooovineinnns 38,775
Stete .......... bedesssenesnattanimanasseanas 10
Y snavenae e raaaacanesnanssnnnnsnaanans 180
Otherand mixed. . ...ocvnniienneiiiiiaannnae cesavmseevonsas
Not reported Crmeueeareoans
Source of water supply:
Streams, gravity,..... e rmesmeeeneteeseaecaeeneeaatiasterenmnn 2,274,959
Streams, pumped ......... 107,181
Streams, pumged and gravity.. 1,870
'Wells, pumnped...oeeenann-. 414
Wells, lowing.eeenrnse-- 1,131
‘Wells, pumped and flowing. . cersemunsnaansas
Lakes, punaped ...... vean 4,912
allfi%s,sgrawty .......... . B%' §g2
g?ore storm water...... 2; 598
City water.............. hesasssesmvasans
Sewago..... apemenerzeneenanasan
Streams, gravity, and Eumped wells. 367
Streams, gravity, and flowing wells. . 1,027
Other Mixed..o.ceeereaeeeensrnnan 54,601
Other and not reported ..... 2,955
Character of water rights:
Appropriation And 486 .. .veeveeieriiiaans 2,521,682 228,846 [¢)) 479,361 114,618 180,774
Notice filed and posted.... 2,765,638 07,130 |ovecnenrennnns 04, 09, 262 238,637
Adjudicated by court. . ... 7,159, 954 BLOTR |aumaremacannen 982, 157 2,918, 383 1,104,807
Permit from state............... 1,950, ¢ 10 |eewronnanncaen 80,484 |, ... 490,979
Certificate or license from state.... 1 338,058
Riparian rights.........ooiiennnnn. 240,512 {_...... warmesnen 18,339
Underground. .....c.ueeennn 863,613 14,558 1,834
Other and mixed............ y 525 398,703 12,975 55, 595
Nobroported.......oovevecrneauuaian PO 1,562,330 18,452 143, 946 448,118 79,291 109,033
CAPITAYL INVESTED, 1020,
b ) SO reneenananeeaann $007,657,328 || 993,498,004 |  57,183,322) §$104,888,388 |  5§33,202,482 451,501,009
Date of beginning: '
BOLOTO I8B0. _ . o« e e e e e e e e eeeemm s e —aaaasnananann 9,527,507 6,802,109 255, 660 3,137
1880-1869, 24,130,038 2,589,615 14, 410, 037 831,983
1870-1879. 37,722,304 16, 475, 201 ) 150,170 1,024,629
1880-1889_ 76, 427, 344 19,048, 17,150, £19 13,791,700
1800-1809 77,443, 017 31,330,191 043, 688 9,088,738
1900-1904. 95,749,105 19, 108, 308 14,101, 804 25,892, 008
1905-1809., 183,980, 169 15,252,978 14,192,932 34,081,217
1010-1914. . 102} 507, 009 3,778,003 | 2,278,584 41,785, 878 11,479,817 3,795, 869
IO16-1019. .. e 67,613,803 4,419,044 3,302, 492 32,996,308 550,800 2,227,
Not reported. ... 22, 557,052 451,167 1,026,567 9, 521, 2061 956, 806 714,324
Oharacter of enterprise:
ndividnal and partnership......oo...ooociiiiiiiiiniiiaa s 154,634,160 5,598,825 7,073,297 57,616,716 11, 599,883 5,747,004
Cooperntive.. ... ccucaao.. 183,041, 500 3,171,406 0,013 48,809, 448 42,911,035 88, 576,604
Irrigation distriet. . 88,573,514 100,000 {oeencnmnaeeaes 33,985, 801 16,269, 026 11, 954, 046
Carey A 391 680,005 [|«anwexemsnemsnn|-noesommmnssssloncansznzsznraas 1, 205, 983 17,772, 500
85,736,470 3,693, 400 50,012 44,996, 723 5,711,887 698,179
129,509, 819 20,277,919 |-eerninenenns 2,398,220 10,253,231 17,804, 839
14,851, 236 585,028 55, 556 220,979 932,387
b | PO 224,909 3,904 1,000
2,036,678 71,500 1,401,320 117,665 14,300
v v BI310,309 [l euereeeerzoaatanvenanammenes]  BFITAI0 i
Nobreported. ... . 39,6 215 0, cemaverameens .
8Bource of water supply:
SHTRAIS, FTAVILY -. . viiieiesraeeraeaeaemmcamsaanserearranananen 439, 570,023 11, 587,884 3,874 78,139,147 68, 852, 4890 81,823,879
Btreams, pumped v, .. oeenesoeon.. 59,343, 208 21,852 18, 267, 561 2,490,900 5,108,912
Straams, pumged and gravity .. .. 0,512,807 {|.cvensnasans.: 3,084,038 397,892 188,200
Wells, pimped........oeeuennn... 76, 787, 251 3,417,339 54,057,185 375,217 24,085
Tells, ACWINg. ..o v eeeens 2,945,050 115, 8 807,353 55, 251 33,662
ells, pumped and flowing. ..... 2,498, 672 54,700 1,776,156 5,800 1.ouieennzanasas
Lakes, pumped 2,274,601 90, 08L 2’7’; 530 544,981
Lakes, gravity . 20000, 612 ||.eueerngsrnaze 674,320 84,935 276, 837
) “ngs- e 5,793,988 271, 358 1,208,308 188, 920 080,189
Stored storm water. 15,075, 592 11, 600 6,503, 650 1,467, 459 8,
ty water....... 210,783 [l vuvanennen 61,055 97 lesemrmennnconsas
Sewage............ - 174,444 03, 408 59,050 1,643
Streamns, gravity, and pumped wells... . 28,347,835 17,092, 890 10,001, 850 190, 464 59,700
Streams, gravity, and flowing wells... 9,863, 104 , 500 |. 1,264,530 1,023,076 39, 150
thermixed. ... ... . e 48,467,251 333,227 18,908, 271 13,084, 359 2,181, 887
Other and 0L TEPOTTAR. . 1.n.nn s seomnssmnsesomnsmnnaeenmnenmes 876,218 |'aunarearemmmnnfemanernsrmnenn 805,1 47,356 12,730
| -

11019 screage in Arkansasnot classified by character of water rights.

o
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ante IV ~~ACREAGE IRRIGATED IN 1619, A
C:IA&‘SLF’IE&D BY DATE OF BEGINNING CHARAO

ACTER OF WATER RIGHTS—Continy

AGRICULTURE.

ND CAPITAL INVESTE
TER OF ENTERPRISE,

IN IRRIGATION ENTERPRISES TO 1920,
IgOII}TRCE OF WATER SUPPLY, AND OHAR.

BERBEEEYE NEEEREERERNNRNNEN BESESEEREED Bow-esaswe

BRESYRNSLRYENESE IRTLEELGYEY LEVERTREED

Knnsas,

Louisiana.

Montana.

Nebraska.

Nevada.

New Mexico,

North
Dakota,

AREA IRRIGATED, 1019,
TOEEL. ot rsnnsvunnnannen P P PR

7,813

454,882

1,681,729

442,600

538,377

Dty of be
Belarn

Tmnaswnpeeresnie

15,413
13,225

asawmmen

seemnrie
£

erarranrrnenE

250,673
10,835

cranraesnrasasy

30

28,062
26,507
33, 720

71,900
55,223

30, 807 10,226 1,515,212 135,567 466,812 439,478
" 730 245, 31 1743 1,115 219&0 1,8
B78|  15304 . = L BT
..... s 19 202 fvererererenes 811 30’030
5 1,075 [eavnerereencegaelonrins 5 6,556 |-
6,968 I e e
,,,,,,,, 3,225 16,68 |11 o Lo
oL Stwi waver, LT .§....'Z'ZIZI' """""" &4 3,280 1,200 17,348 87448
gzwm... : : i PN ST B o it 40
Bieesan, grvity, and%mwggd Wulls, . o [ W+ S TN Y 155 115 4,057 L3
%remm,mvtzy and walls. 1 T S e [N 03] N (P 82 685
Y] e % NI ! 5 7,635 89,070 1,120 45,178 20,787
Om?mm&im%bgﬁmr;ﬁm....... . . P 5 1 DO O [i7¢ 3 PP
Charpoter of wat H :
s A Aty S i 26,43 2,141 200,.)56 152,746 0,348
e ot
Parmit fram ginte......... ... s 135
&mﬁmmmmmmemmmm. s 117,3%»2 , 661
Umlm’fgwmm 18,480 78 R
(m:wr and] vbed 8 13 1,705
ot reporied .. : : 1,753 20,509 TNt
CAPITAL INVESTED, 1083, !
]
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IRRIGATION.

g IV.—ACREAGE IRRIGATED IN 1919, AND CAPITAL INVESTED IN IRRIGATION ENTERPRISES TO 1920,
FIED BY DATE OF BEGINNING, CHARACTER OF ENTERPRISE, SOURCE OF WATER SUPPLY, AND CHAR-
WATER RIGHTS-—Continued.

1056

South
Dakota.

Washbington. | Wyoming.

AREA IRRIGATED, 1018,
Total...oveovecnns e seeceatemaamaseesetieiraasenaeaeanns

100, 682

520,800 1,207,089

Date of beginning:

D 00~ OO G €O RS et

Streams, gravity.
Streams, pumlwg-

Streaws, gravity and

Other and not reported
Character of water rights:
ropriation and use
co filed and posted.
Adjudicated by court.
Permit from siate
Certificate orlicense from s

Underground. . . .
Qther and mixed.

meeneeesesans

33,013
0

CAPITAL INVESTED,

334,326, 328

Date of begsinning:

Boureo of water supply:

Btreams, pumped
Btreams, pumped and gravity

14
Wells, pumpcdl and flowing.

Streams, gravity, and prinped we
3 hg“razwu;y, and Howing wells.

Other and not reported. . .

1,250
45,731
978, 368
5,459, 654
31109, 641
4,844,672
14962, 407
1,621,016
2,337, 484
964,905

8,738,886
8,701,990
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