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DRAINAGE.

" INTRODUCTION,

THE FIRST CENSUS OF DRAINAGE,

The act of Congress providing for the Fourteenth
Census, in the paragraph defining the scope of the
census of agriculture, provides: ‘“Inquiries shall be
made as to the quantity of land reclaimed by * * *
drainage and the crops produced; also as to the loca-
tion and character of * * #* drainage enter-
prises, and the capital invested in such enterprises.”
No provision for inquiries regarding drainage had
been contained in any previous census aect, and
nothing comparable to a census of drainage has been
taken heretofore.

In gathering these statistics, some difficulties have
been encountered incident to a new investigation, and
some due to the nature of an improvement that is
partly hidden beneath the ground surfane and that
usually operates more or less effectively for a few
years, ab least, without expense or attention. These
difficulties will be indicated more specifically in the
paragraphs regarding method of canvass and accuracy
of the statistics. It is believed, however, that the
information obtained gives a reasonably accurate idea
of the amount of farm land provided with artificial
drainage; also of the extent and condition of landin
enterprises organized for securing drainage in units of
considerable size, which are larger than individuals
could undertake and which affect many landowners;
of the utilization of that land for agriculture; of the
nature and extent of the drainage improvement works
of those enterprises; and of the capital invested in
thera.

SCOPE OF THE DRAINAGE CENSUS.

The scope of the census of drainage is as defined
in general terms by the act making provision for the
Fourteenth Census. The number of farms having
land provided with artificial drainage and the area
of that land were determined, also the number of
farms having land that needed drainage in order to
be suitable for crops and the acreage of such land
in farms. The area embraced in enterprises organized
by a number of individuals to drain land that is used
for agricultural purposes, or will be so used, also was
determined, together with the condition of that land
on the census date and before the drainage was under-
taken., The figures for capital invested in enterprises to
December 81, 1919, were obtained, with the estimated
amounts required to complete construction of the
improvement works authorized. The kind and amount
of those works installed by the enterprises were learned.

The information concerning the character of the enter-
prises required that a study be made of the drainage
statutes of the variousstates. Thenames of the princi-
pal crops raised on the drained land were obtained, but
not the acreage devoted to each crop. In planning
the census, it was deemed quite impracticable to at-
tempt to segregate for each farm the crops produced
upon land artificially drained.

The statistics for farms and farm acreage provided
with artificial drainage include all the states; those
for drainage enterprises omit Alabama, Virginia,
and West Virginia, where no organized drainage
enterprises. of a public nature had begun actual con-
struction of the improvements, and all states north
of Potomac River.

Drainage census reports.—IFor cach of the 29 states
in which drainage of land for agriculture is most im-
portant, a separate drainage bulletin has been issued.
These bulletins show by counties the number of farms
and the land in farms reported as provided with arti-
ficial drainage, and likewise the number of farms and
the additional farm acreage reported as needing such
drainage. The part of this land that needs clearing
also, to be suitable for growing crops, is given by coun-
ties. Acreage and capital invested for all organized
enterprises, and the estimated additional investment
required to complete the enterprises, are classified
according to the progress of construction of the drain-
age works; according to the drainage basin; according
to condition of the land as regards improvement,
timber, and drainage condition; and according to
character of the enterprises. For those undertakings
that had completed or had begun actual construction
by January 1, 1920, the classification is made also
gccording to kind of drainage works, maintenance
provided for those works, and date of organization of the
enterprises. For the same enterprises the statistics are
given by counties regarding area and condition of
the land, kind and length of drains, area drained by
pumping, cost of drainage per acre, increase in improved
land since drainage was begun, and the principal crops
grown upon the drained land.

A summary bulletin for the United States has been
issued, of the same form and subject matter as the
state bulletins, but giving the more detailed statistics
by states instead of by counties.

This volume presents all the published statistics
for drainage collected at the Fourteenth Census.
Following the general discussion of results, the tabular
and other matter in the United States summary and
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the state bulleting are printed, together with similar
information for the states for which no separate
bulletins were issued.

Schedules and method of canvass.—The information
regarding number of farms and farm acreage provided
with artificial drainage or needing drainage, and the
number of farms in drainage and levee districts, was
obtained from the farm operators as a part of the gen-
eral agricultural information by the enumerators who
visited every farm.

The statistics relating to organized enterprises were
secured on a special drainage schedule by special
agents, except that enumerators were instructed to
secure those schedules in the more remote sections
where it was expected that few or no drainage enter-
prises would be found. The information relating to
the enterprises was obtained from a present or former
official of each enterprise, or from some landowner
having personal knowledge of the undertaking,
wherever practicable. Where a county board or
some county official serves as the executive authority
for all or a large number of drainage enterprises in
the county, as is provided by the laws of several
states, it was necessary that the statistics be compiled
by the special agents from county records and other
available sources. This information was verified as
far as possible by consultation with county officials
and with other persons having knowledge of drainage
in the locality.

The appendix to this volume contains a copy of the
drainage questions from the agricultural schedule and
of the instructions to enumerators regarding those
questions; it contains also a copy of the special drain-
age schedule, and of the instructions to special agents
regarding the inquiries on that schedule.

DEFINITIONS AND EXPLANATION OF TERMS.

Drainage of agricultural land.—For determining
the scope of the drainage census, the drainage of
agricultural land was defined as the act or process of
drawing off-an excess of water by underground con-
duite, pipes, or tiles, or by open or covered trenches
in the surface of the ground for the purpose of improv-
ing the condition of the soil and crops. In this con-
nection the ares drained does not include land from
which water flows without artificial aid into natural
water courses; nor does it include land protected from
overflow by levees, dikes, or embankments, nor areas
guarded by trenches from the run-off from higher
land, unless some form of drainage works has heen
constructed on the protected land.

The statistics for drainage naturally divide into
two parts, one relating to the work which each farm
owner may do independently and for himself only,
the other relating to the work that is done by coop-
eration among a few or many landowners associated
in some form of organization recognized by law. In
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the census publications, the former has been desig-
nated as “drainage on farms,” and the latter as
“drainage enterprises;”’ terms used not uncommonly
to distinguish these parts are “farm drainage” and
“district drainage.”’

Drainage on farms.—Drainage on farms may be
either inside or outside of drainage enterprises; that
which is inside usually is connected with and supple-
mental to the work done by the enterprises.

The area provided with drainage, however, does not
distinguish between land benefited by works of in-
dividual owners and that benefited by works of or-
genized cnterprises, but includes all the acreage of
which the soil actually has been made of more value
for agricultural purposes by drainage. Such tem-
porary work as bedding the fields or laying out dead
furrows to cause the surface water to flow away
quickly is not considered as drainage, and the land
thus treated has not been included in the statistics
unless other more permanent drains also have been
provided. Information was mnot obtained to show
the amount of drainage on farms that is located within
drainage enterprises.

The land needing drainage, in farms, is the area
additional to that reported as provided with drainage,
which could be made suitable for crops by drainage
only, or by drainage and clearing. The acreage
needing clearing was defined as that which was
covered with trees, stumps, or perennial woody
shrubs; the acreage covered with only grass, weeds,
or other annual growth was considered not to need
clearing.

Drainage enterprises.—Drainage enterprises com-
prise public and private corporations and local im-
provement districts organized to secure the drainage
of land to be used for agricultural purposes; also
government projects and other organizations en-
gaged in extensive land drainage work. Schedules
were obtained also for drainage undertakings, each
to benefit 500 acres or more, by individual farm
owners, and the figures are included in the sta- -
tistics for enterprises. By the definition of drain-
age of agricultural land, mere flood-protection is not
drainage, so statistics are not included for levee or
diking districts that have not undertaken the con-
struction of open ditches or tile drains.

Each drainage enterprise comprises that ares
organized into a separate drainage district, or assessed
for the same public drain, or drained by works operated
or constructed as a separate undertaking. In order
to present the statistics by counties, an organized
enterprise embracing land situated in more than one
county was divided and a separate schedule was
prepared for the part in each county; thus the number
of enterprises given for each state represents the
number of schedules, and exceeds the number of
separate organizations if any enterprise in the state

| extends across a county boundary.




DRAINAGE.

Operating and nonoperating enterprises.—The term
“operating” has been applied by the census to those
enterprises that had completed or had begun actual
construction of the drainage improvement works, and
the term “nonoperating’’ to those that had not begun
construction, on or before January 1, 1920. This was
deemed the most practicable way of dividing the actual
from the prospective enterprises, though the comple-
tion of certain of those classed as nonoperating may
be as little in doubt as the completion of many that
were under construction on the census date.

Land in enterprises and assessed acreage.—The land
in drainage enterprises is the acreage that has been or
is to be benefited by drainage works constructed by
the enterprises and, except in a few instances noted,
is the land assessed to pay the cost of the enterprises.
The exceptions are irrigation projects installing draing
to benefit land damaged by seepage or by alkali as a
result of the irrigation, and assessing the cost against
the entire irrigation enterprise instead of against only
the area needing drainage or protection. Under such
circumstances the area thus assessed but not needing
drainage has been omitted from the tabulations.

As some drainage enterprises are located wholly or
partly within other enterprises, addition of the separate
acreages would show more than the actual amount of
land in the enterprises in some states and counties;
therefore, in order to eliminate duplications, from the
area in each enterprise was deducted the area sitnated
in enterpriszes organized previously, The summation
of the areas in the enterprises was tabulated and is
shown as ‘““assessed acreage,” for comparison with the
actual land in enterprises.

The condition of the land in enterprises, without
respect to the amount of drainage needed or supplied,
has been shown by dividing all the land into three
classes—improved, timber and cut-over, and other
unimproved land. The question on the drainage
schedules asked for the percentage cultivated, but it is
believed that all improved land in farms wasso re-
ported, and perhaps any other improved land in the
enterprises. Timber and cut-over land is shown to
inditate the amount of land that must be cleared as
well as drained, to be fitted for agriculture, rather than
the value of the land for lumbering operations.

To show the drainage condition, the acreage swampy,
subject to overflow, or too wet for cultivation is stated,
including the area damaged by seepage water and by
alkali in those regions where irrigation is generally
practiced. The condition of this part as to timber or
improvement is not indicated. It is to be assumed
that all land in drainage enterprises was in need of
drainage before the improvement works were con-
structed. Nearly all the drainage laws imply, and
many of them state, that no land shall be included in
drainage districts or be assessed for drainage improve-
ments unless it will be benefited, by the works of the
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enterprises. The area suffering a loss of crops shows the
acreage which the owners or tenants planted to erops
that suffered damage, either partial or complete, due to
defective drainage. As the schedules were returned by
special agents, effort was made to ascertain whether
these figures included any land that merely would have
been cultivated if it had been drained and protected
against overflow, and to eliminate such acreages,

Capital invested.—The capital invested in drainage
enterprises is the total cost of those enterprises. It
includes the attorneys’ fees, court costs, and other,
expenses for organizing the enterprises; the cost for
engineering investigations and surveys, and for plans
and specifications for the improvement works to be
constructed; the purchase of land to be used as right
of way for the ditches, and of land and buildings for
other purposes necessary for the enterprise; the pay-
ment of awards to landowners claiming damages;
expenditures for machinery and tools for constructing
and maintaining the works; payments for labor, and
payments to eontractors for construetion and instal-
lation of the improvements; expenses for supervision
and administration; and any other items properly
chargeable to drainage and paid by the enterprise.
It does not include the cost of land or other property
that is to be sold or used for any other purpose than
the operation and maintenance of the drainage works,
neither does it include the cost of operation for
drainage pumping plants. .

Drainage works.—The drainage works of an enter-
prise were defined to inelude all kinds of drains and
all aceessory structures for protecting the land in the
enterprise against overflow or seepage and other
waters that are constructed by or for the enterprise.
Supplementary works constructed by private individ-
uals or corporations were not included. The drains
include both open ditches or canals, and covered or
underground conduits of clay, concrete, wood, or
other material. Ditches, as the term is used in the
drainage census, include all open trenches artificially
constructed or enlarged to drain away surface or soil
waters; tile include all varieties of pipes, of whatever
shape or material, placed beneath the surface of the
ground in such manner as to permit the excess water
to flow away. The dimensions of the ditches are
expressed by the depth and the width of the ditch
bottom; the size of tile, if circular, by the inside
diameter in inches.

The accessory structures include all levees, dikes,
dams, weirs, gates, sluices, pumping machinery, and
other devices for draining away or controlling surface
and soil waters. These are not considered drainage
works in the strict sense of that term, but the cost
of such accessory works as have been constructed
by the drainage enterprises is included in the cost of
those enterprises, and the other information is given in
the statistics herein published.
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Enterprises are called pumping districts if a part or
all of the water from the drains is collected at some
low point and must be raised by some form of ma-~
chinery in order to be removed from the area. The

type of drainage is the classification as to whether the |

drainage water is removed by pumping or by gravity.
All kinds of machinery or devices for lifting the drain-
age water are classed as drainage pumps, and all
varieties of engines or motors for operating those
pumps are termed pumping engines,

ACCURACY OF THE STATISTICS.

Drainage on farms.—The figures relating to number
of farms and farm acreage having drainage or needing
drainage are probably as accurate as could be ob-
tained, and sufficiently so for all practical purposes.
The area provided with drainage could only be deter-

mined by the farm operator’s estimate of the amount

of land that had received benefit from the drains.
The additional area that could be made suitable for
crops by drainage, or by drainage and clearing, could
only be estimated by the farm operator. It is mnot
improbable that a few tenants or recent purchasers of
farms did not report some land that actually had been
artificially drained, through lack of knowledge of the
work that had been done, but it is not believed such
errors would affect the accuracy of the statistics.

A comparison of the figures by counties regarding
number of farms in drainage and levee districts with
the acreage in drainage enterprises indicates positively
that in some states, at least, too few farms were so
reported. The discrepancy undoubtedly is due in
many instances to the fact that a new owner may not
know of drainage assessments paid by a former posses-
sor, and that a tenant may not be aware of payments
for drainage work made by the owner. In other in-
stances the enumerators or the farm operators may
not have been properly diligent in answering all ques-
tions, and no answer regarding a drainage inquiry on
the agricultural schedule was tabulated the same as
an answer “No’’ or “None.” )

Drainage enterprises,—The land in drainage enter-
prises is believed to be reasonably accurate in most
counties, and the acreage assessed subject to only such
error as might be due to using approximations when
exact figures were not obtainable by the persons mak-
ing the canvass. Agents who were obliged to compile
the figures from records found the information incorn-
plete in several respects. In a few instances, drainage
records of a county had been destroyed by fire, and in
other cases some of the records had been misplaced or
lost. The records frequently were incomplete and
indefinite; acreages were not always given, and de-
scriptions often were inadequate. Very often over-
lapping of enterprises could be determined only by
platting the boundaries upon a map, no mention of

~such overlapping appearing in the records. For those
counties where overlapping was believed to exist,

such platting was done as accurately as possible in the
Census Bureau from the descriptions given on the
schedules, and it is believed that the duplication of
ares. thus determined is approximately correct.

In nearly all states, the number of enterprises stated
is too large by reason of intercounty enterprises being
counted in each county; otherwise, the number un-
doubtedly is correct for the states where each enter-
prise has a continuing existence and maintains the
improvement works systematically. In some states,
perticularly Indiana, Michigan, and Ohio, new enter-
prises have been organized when old public drains
have needed cleaning or enlarging, and the greater
number of enterprises have been established for re-
peiring, reconstructing, extending, and combining
old ditches rather than for comstructing new drains
or for benefiting additional acreage.

The figures regarding capital invested should fairly
represent the cash cost of the enterprises. In few of
the cases where the work of construction was divided
among the persons benefited, probably, was there a rec-
ord made of the value of the work thus performed. It
is known that the figures for a few counties include
expenditures for repairing and extending the drains;
it is probable that the same is true in some other
counties. In states where it is customary to establish
a new enterprise whenever an old drain is to be im-
proved, the records give no basis for determining what
amount should be considered as repair charges and
what amount for new construction; no deduction has
been made from the total cost of all the enterprises.
Estimates of additional investments necessary to
complete the works authorized are in some cases based
upon contract prices for works under construction
and in some cases upon engineers’ estimates; the in-
structions to special agents explained that estimates
were wanted for only works that had been authorized.

The condition of the land in drainage enterprises
can be given only by estimates secured from the per-
sons acquainted with the enterprises or with the locali-
ties. In the case of small enterprises mostly under
cultivation, the estimates should be very nearly cor-
rect, but for large enterprises mostly undeveloped,
for some counties the estimates of improved land in
drainage enterprises exceeded the total improved land
in farms as determined by the general census of agri-
culture. Under such circumstances a reduction was
made in the bureau from the best information obtain-
able; the estimates thus determined have been indi-
cated in the state reports. The figures for condition
before drainage may be slightly less accurate than
those for conditions on January 1, 1920. The condi-
tion before drainage does not refer to any specific date,
but for each enterprise refers to the time when that
enterprise was organized. In a number of counties
where a great many enterprises have been completed,
and the work has been done during a period of several
decades, the figures for condition of land were obtained
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as averages for all of each township or, in a fow cases,
for the county as a whole.

The lengths of completed and incompleted drains
for enterprises having works under construction were
computed on the assumption that the ditches and
levees would be completed beforo the tile were in-
stalled. In some instances only lengths of completed
draing 'were reported, and the statistics do not include
the additional lengths to be installed to complete the
improvements for which expenditures have been
authorized. So far as was possible, deduction was
made from the length of ditches in each enterprise to
cover the amount that was merely enlarging or clean-
ing out & ditch tabulated in an earlier enterprise, or
that was replacing such a ditch with tile, but in those
states where maintenance and enlargement are done
by organizing new enterprises the actual lengths of
ditches probably are somewhat less than the figures
show.
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METHOD OF PRESENTING THE STATISTICS.

As has been stated previously, this volume contains
all the statistics relating to drainage that have been
printed by the census. In the discussion that follows,
most of the data are grouped according to the uine
goographic divisions of the country. The principal
advantage of this arrangement is to combine the
figures into a smaller number of divisions that are
more easily comprehended than the larger number of
individual states; it also makes easier the comparison
of the statistics for neighboring states. _

Since no census of drainage has been taken hereto-
fore,no opportunityis afforded for making comparison
with the status of drainage at some previous date,
other than the classifications given by date of organiza-~
tion of the enterprises. However, the importance of
drainage in agriculture is suggested by comparison
of the acreages drained with the acreages of all land
and with the acreages of improved land in farms.

GENERAL DISCUSSION OF RESULTS OF DRAINAGE,

A complete analysis of all the statistics is not
attempted. Such explanations are given as are
deemed necessary to prevent a misunderstanding of
the figures, and the significance of some of the more
imporfant items is noted. Maps have been used in
the state bulletins and in the United States summary
to show the approximate location and area of the
operating drainage enterprises. Throughout the pub-
lications, effort has been made to give the statistics
complete in tabular form so that the comparable fig-
ures would be brought close together and be most
easily comprehended.

DRAINAGE ON FARMS.

The first drainage of land for agriculture was, natu-
rally, by individual effort of each farm owner or
operator upon his own farm. Though proper drain-
age many times requires cooperation by a great num-
ber of landowners, and most states have enacted laws
specially designed to accommodate organized coopera-
tive enterprises, the full benefits from the cooperative
drainage works usually are not obtained until supple-
mental drains have been installed by the individual
owners. It iz known, however, that a few districts
organized for draining irrigated land in western states
have undertaken to drain and protect all the land in
those enterprises so thoroughly that supplemental
construction by the individual owners will be unneces-
sary. Land lying close to the outlet drains con-
structed by public enterprises also may be made more
suitable for crop production by those drains. The
statistics for artificial drainage provided on farms
relate to the area actually improved by the installation
of ditches, tile, or other drainage works. While no
distinction is made between the land drained by indi-
vidual effort and that benefited by the work of organ-

ized enterprises, examination of the information ob-
tained indicates that land receiving merely outlet
facilities through the construction of public drains
has not been included in this part of the statistics.

In presenting the figures for drainage on farms, it
is recognized that undoubtedly there has been consid-
erable difference in the conception of when land is
provided with drainage. Where the more intensive
methods of agriculture are not generally practiced,
fields often are considered as drained if a few shallow
ditches have been dug across or around them to carry
away the surface water; elsewhere, in regions where
expensive farm drainage is common, land will be said
still to need drainage though many lines of tile may
have been laid through it, if the excess moisture is not
removed from the soil so promptly that there is no
interference with farming operations and no diminu-
tion in the crop yield.

Need for drainage on farms.—In any region or local-
ity, the amount of land that actually requires artificial
drainage to make it suitable or most profitable for
growing crops depends chiefly upon the topography,
soil, and climate. A level ground surface, or dish-
like pockets or depressions in a rolling surface, ordi-
narily must have more than the natural drainage
before the land can have a high value for agriculture.
A pervious subsoil or fissured stratum may provide
natural drainage if it connects with some lower surface
or subterranean watercourse. The amount and distri-
bution of the rainfall and of the run-off from melting
snow, particularly as related to the growing season
and the kinds of crops snitable to the region, affect
the practical sufficiency of the natural drainage. In
the West where irrigation is generally practiced,seepage
losses from canals and deep percolation from irrigated
fields in a great many localities may water-log the soil
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in depressions or at the foot of the benches, or may | injured or killed. The amount of land reported g
raise the water table sufficiently for evaporation from | needing drainage is affected, too, by the opiniong o;
tha ground sm-face_ to concentrate mineral salts, com- | the farm operators regarding the potential value of
monly called alkali, in the top soil until the crops are | the soil and the benefits that will accrue from drainage
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I Thereare 23
402,623 farms reported as having both land provided with drainage and additional land needing drai
ainage.




DRAINAGE.

The conditions influencing the need for artificial
drains to remove water from the ground surface are
generally recognized, while the unfavorable conditions
that could be eliminated or mitigated by better drain-
age of the soil itself are not generally recognized.
Lack of drainage makes a soil hard and lumpy when
dry, difficult to cultivate and unsuited to the develop-
ment of plant roots or to the release of plant food; it
keeps the soil acid or “sour,” counteracting the in-
herent fertility; it keeps the soil cold, delaying planting
in the spring; and when only part of a field has poor
drainage, it interferes with cultivation of the other
parts. In the irrigated region, the need of protection
against seepage and alkali often is not recognized
until injury has resulted. If the benefits to be derived
from soil drainage were more generally understood,
undoubtedly in some sections a larger acreage would
have been reported as needing drainage. The statis-
ties given, as previously explained, relate only to the
land included in farms on the date of the census.

Number of farms having drainage.—The figures in
Table 1 show rather less than one-fourth (22.9 per
cent) of all the farms in the United States as having
land that has needed or does need artificial drainage.
The percentages of such farms range from 8.9 for
the Mountain division to 49.7 per cent for the East
North Central division; for the individual states
they range from 2.9 for Kansas to 59.6 for Indiana.
For all the 1,478,287 farms not having adequate
natural drainage, 35.3 per cent have provided the
additional drainage recognized as necessary, 27.2 per
cent have provided part of the work, and 37.4 per cent
have yet to begin construction of the artificial drains
required in order that the land may be most fully
available for growing crops.

Area provided with drainage.—Drainage of farm
land is most universally practiced in northern Indiana
and the adjacent parts of Illinois and Ohio. This
kind of farm improvement is general also in north
central Towa and southeastern Michigan, and it is
common in southern and northwestern Minnesota, in
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western New York, between the Delaware and Chesa-
peake Bays, in the coastal plain of the Carolinas,
Louisiana, and eastern Texas, along lower Mississippi
River, and in the San Joaquin Valley of California.

Table 1 shows that 9.6 per cent of all land in farms
in the United States was reported as having been pro-
vided with artificial drainage or to be in need of that
improvement. The portions in the geographic divi-
sions and states range from 1.2 per cent for the Moun-
tain division to 33.6 per cent for the Kast North Cen-
tral division, and from 0.4 per cent for Kansas,
Montana, and New Mexico to 47.6 per cent for Indiana.

Of the total area that has or requires artificial
drainage on farms, the greatest portion is in the East
North Central division, which embraced 43.0 per cent
of all that land at the beginning of 1920. The West
North Central division has the second largest portion,
20.6 per cent. Illinois has a greater ares of such land
than any other state, having 13.5 per cent of the total;
Indiana has 10.9 per cent and Towa and Ohio each
has 10.2 per cent.

It was deemed impracticable to undertake to secure
information regarding the kind and amount of drains,
or the cost or value of the drainage provided. Seldom
would an operator have definite knowledge of the
work that was done before he came upon the farm.
It is even probable that some land which was pro-
vided with tile drainage many years ago has been
omitted from the enumeration because the present
operator was entirely ignorant of the fact that such
work had been done, but it is not supposed that the
total of such omissions would materially affect the
statistics obtained.

Farms in drainage enterprises.—The census of
agriculture endeavored to learn the number of farms
in drainage and levee districts, asking of each farm
operator, “Has any part of this farm been afforded
drainage or protection against overflow by & drain-
age or levee district, or by the state, county, or by a
private company or individual?”’

TanLE 2,—~FARMS REPORTED IN DRAINAGE AND LEVEE DISTRICTS: 1920.

FARMS IN DRAIS- LAND 1§ OPERATING IMPROVED LAND IN FARMS,
AGE AND LEVEE DRAINAGE ENTER-
DISTRICTS. FRIBES, For all farma. For farms in drainage enterprises.
Number of Approximate Per farm,
DIVISION. all farms, Per fxznd ar)e\a 01;?& Average|
acres). : Per cent;
. cent of er Total
Number. | SO0 Acteage. | yhoy |f Totelacresge. ey acreage Acre- 106 aver-
farms. land (ncres), age. | 28807
area. {arms.
United States!............ 5,278,750 168,840 3.2 1,717,932,160 65,495, 038 3.8 441,728,004 83.7 44,288 235 | 2262.3 318.4
East North Central......ccoenne. 1,084 744 63,789 5.9 157, 160, 860 31,627,176 20.1 87,804, 835 81.0 25,282,065 | 2306.3 481.3
Wast North Central. . .- 1,008, 951 47,883 4.4 328, 914, 560 19,217, 367 5.9 171,304,439 156.2 11,630, 279 242,9 155.5
Bouth Atlantie!. .. 827,193 5,213 0.6 123, 405, 440 2,385, 334 1.9 20,735,048 35,9 388, 4.5 207.6
East South Cenirall 705, 501 16,038 2.1 82,067, 200 2,393, 505 2.8 34,486,726 |  43.4 1,349, 701 071 186
‘est Bouth Central 006, 088 5,010 2.5 275,037, 440 7,924,197 2.9 04, IRY, 606 64.4 3, 877: 166 155.0 240.7
Mountain............. 244,109 3,551 L5 549,785, 700 810,076 0.1 30,105,888 123.3 835, 868 17,1 145.3
Pacific. . vereinareeianannnnn, 234,164 6,456 2.8 203, 580, 800 , 207, 0.6 3,921, 533 102.2 1,124,721 174.2 170.5

! Omitting Alabama, Virﬁia, ‘West Virginis, and all ptates north of Potomac River,

2 Thege figures indicato t
reported.,
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t, especially in the East North Central states, the aetusl number of farms in drainage und leves districts isgreater than the number so
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Computation of the average acreage of improved
land per farm in drainage enterprises, in comparison
with the average improved acreage for all farms, indi-
cates that the number of farms reported as in such
enterprises is much less than the actual number so
included. (See Table 2.} The discrepancy is much
more evident when comparisons are made for indi-
vidual states and counties.

DRAINAGE ENTERPRISES,.

Statistics were collected relating to both operating
and nonoperating drainage enterprises. Concerning
many of the nonoperating enterprises, complete
information could not be secured because plans for
the improvement works had not been completed, and
the cost of the enterprise, and even the area to be
included, were in some instances more or less uncer-
tain. Therefore it is expedient, in much of the dis-
cussion that follows, to consider only the operating
enterprises.

Character of enterprises.—It is a general condition
in considerable parts of most states that the drainage
of one individual's land can not be obtained without
the construction of an artificial drain or the improve-
ment of a natural watercourse through the land of
another individual, or without materially benefiting
other owners. Usually, under such circumstances the
cost of the outlet drain is much greater than the bene-
fit to any one farm, and much greater than any of the
individuals could assume. In order that some farm
owners may not be prevented from obtaining such
drainage as is necessary for the full utilization of their
land, and that the expense of reclaiming or improving
considerable areas may be equitably apportioned,
very nearly all of the states have recognized, directly
or tacitly, that drainage of land for agriculture is a
public good, and have passed laws permitting or
encouraging the organization of public corporations
or local improvement districts for this purpose.

Drainage laws have been enacted in all the states
covered by the census of organized drainage enter-
prises. These statutes for each state are abstracted
briefly in the bulletin for that state. The year in
which the first general statute authorizing such
organizations was enacted in each state is shown in
Table 3. Before these dates, many enterprises were
authorized by special acts of the legislatures, each act
creating a special district. The information secured
by the census indicates, however, that most if not all
of those early districts have been abandoned or have
been rcorganized under later statutes. There are
still & considerable number of special districts, par-
ticularly in Arkansas, California, and Florida, created
either because the gemeral laws were defective or
because the promoters of the projects deemed it
eagier to secure special legislation than to adapt their
plans to the laws then in force and perhaps not fully
tested in practice.

AGRICULTURE.

TapLe 8.—DATEs oF FirsT GENERAL LAWS AUTHORIZING Thg
EeTABLISEMENT 0F PUBLIC DRAINAGE ENTERFRISES, BY SraTmg,

izing merely the construction of lavees, or drainage for i
[Statutes suthoriziog p)\,lrposes, are not included.] ~ sanitary

STATE. Year. STATE, Year,
1847 || Colorado? PP 1803
1847 || Florida.. . 1803
185 Kentuek

Texas...... 1895

1858 || Utah......... B 1896

1859 || Mississippis........... ... 1808

1862 (| Idaho4.................. 1003

865 1903

........ 1368 1905
1869 10806

1870 1009

Bouth Dakotal..
Louisiang. -
Arkansss......

1 These first statutes were enacted by the territories before admission as states,

2 A law was enacted in 1883 and repealed in 1885, |
) :1%#31?2&%ﬁﬂgsoggﬁeg%%gg&gu%ﬁﬁ?ﬁtfgllz’,lg?l(s'a new law was enacted
in

Table 4 shows, by periods, the date of organization

of the first public drainage enterprise in each state as
reported upon the schedules secured. TUndoubtedly
enterprises were organized before 1860 in Michigan as
well as in Indiana and Ohio, as laws providing for the
establishment of public drains were enacted as early as
1847. Then all the East North Central and West
North Central states except the Dakotas had organized
drainage enterprises before 1890, and hefore any other
states except California and North Carolina.

TaBre 4.,—DATE 0F ORGANIZATION OF FIRsT DrAmNAgeE Exter-
PRISES REPORTED, BY STATES.

DATE OF
OEGANIZATION, STATES,

Before 1860......... Indiana, Ohio.

1860 0 1860.... ... .| Californla.

1870 t0 1870...u..... Tlinois, Iowa, Kansas, Wisconsin,

1880 to 1889.........| Minnesota, Mfissouri, Nebraska, North Caroling.!

1800 to 1899, Kentueky, Louisiana, Michigan,? Mississippi, North Dakota.

1900 to 1004, .| Texas, Washington,

1805 to 1909. Arkansas, Florida, Montana, New Mexico, Oklahoms, South
Dakots, Utah,

1910 to 1914......... Ax;l‘zrona, _(Jolomdo, Georgia,* Idaho, South Caroling, Tennesses,

yoming.
1915 to 1919......... Nevada, Otgegau.

1 The enterprises reported in North Carclina before 1880 were under individual
ownership,

# The canvass In Michigan omitted the enterprises established hefore 1897.
 The enterprises reported in Georgia before 1910 were under individual ownership.

Previous to the earliest acts for establishing public
drains, a number of the states had recognized the
right of every landowner to a drainage outlet by pro-
viding that an owner desiring drainage might apply to
& designated official, and, if the necessity were proved,
upon payment of damages secure easement to con-
struct and maintain a private drain across his neigh-
bor's land. The first of these laws were enacted by
North Carolina in 1795, Florida in 1834, Michigan in
1839, Tennessee in 1842, and Virginia in 1848. Such
private drains, however, are not generally included in
the census statistics for drainage enterprises.

'Ijhere are many shades of difference between the
drainage laws of the various states, but there are in
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general two principal types of organization. The cor-
porate district is governed by its own officers, who
either are elected by the residents or land owners of
the district, or are specially appointed by the authority
which creates the enterprise. The county drain is
established and constructed as any other public work
or local improvement, the enterprise being managed
by regular officers who have charge of all these enter-
prises in their county. Some enterprises are adminis-
tered by a commission or board consisting of one or
more officials of the county and one or more members
selected by the owners of the land assessed for the cost
of the drainage.

The drainage districts and county drains represented,
on January 1, 1920, 96 per cent in area of all the
organized drainage enterprises, and 94 per cent in
amount of capital invested. The other enterprises in-
cluded in the statistics are township drains, similar in
form to county drains but controlled by officers of the
townships; state drainage projects controlled by state
officials and embracing considerable amounts of state
land; irrigation districts, similar in character to drain-
age districts, that have undertaken drainage of land in
those districts; irrigation projects of the United States
Reclamation Service; commercial companies reclaim-
ing and improving wet land for sale; and individual
owners draining as much as 500 acres each, to be used
for agricultural purposes. The total acreage and
capital invested in all drainage enterprises are shown
classified by character of enterprise in Table 6,
page 369.

Area in drainage enterprises.—The area embraced
in all the organized drainage enterprises is approxi-
mately 69,419,859 acres. This is 3.65 per cent of the
total land area of the United States, and 4.04 per cent
of the land area of the 34 states included in the census
of drainage enterprises. Nearly half (46.2 per cent)
of the land in these enterprises is situated in the East
North Central division, and more than a fourth (28.7
per cent) in the West North Central division, The
West South Central division has 13.1 per cent of the
total, and none of the others has more than 5 per cent.

The area in operating drainage enterprises is
65,495,038 acres, 94.3 per cent of that in all enter-
prises. The location and area of these enterprises are
shown by the map following page 345, and by the state
and county tables. Thesingle states having the largest
areas in operating enterprises are, in order, Michi-
gan, Minnesota, and Indiana, each with more than
9,000,000 acres. Of the 3,924,821 acres in nonoper-
ating enterprises, 1,138,283 acres are reported in
Arkansas and Louisiana together, and more than
1,000,000 acres in Florida. State Table II, page 373,
shows also the distribution of the land in nonoperating
enterprises by geographic divisions and states.

The drainage works authorized to be constructed
by the enterprises have been completed for 56,763,751
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acres. This may be interpreted as indicating that the
farms in this area have been at least fairly well pro-
vided with main or outlet drains. In some regions it
is customary for the drainage districts to construct the
drainage systems in such detail that a public drain
will reach each farm; in other regions, where there is
much unimproved land not in farms, a large district -
may construct only the main ditches that will serve
the area as a whole, leaving the branch drains for con-
struction by subdistricts to be organized as the land-
owners in those sections to be benefited by the respec-
tive branches may desire the improvements. Of the
enterprises that have completed construction, 53.7
per cent in area is in the East North Central division
and 29.9 per cent in the West North Central division.
In each of the South Atlantic, Mountain, and Pacific
divisions, the enterprises that have completed the
authorized works comprise less than 1,000,000 acres.

The enterprises that were constructing drainage
works on January 1, 1920, comprised 8,731,287 acres,
of which more than 2,000,000 acres are situated in each
of the West North Central and West South Central
divisions and more than 1,000,000 acres each in the
Fast North Central and South Atlantic divisions.
In Arksnsas and Florida together there are 2,640,150
acres in the partly completed enterprises. In some of
these enterprises that are nearing completion a consid-
erable part of the land may have been completely
drained, and in others that had been started but
recently no benefit may have yet been secured.

The condition of the land in drainage enterprises,
both operating and nonoperating, is shown in State
Table IV, page 375. As has already been explained,
the entire acreage in the enterprises is divided under
the three headings, improved, timber and cut-over,
and other unimproved land, and the area reported as
swampy or subject to overflow includes land injured by
seepage or alkali and is partly timbered and partly
open or cleared land.

The portions improved of the total areas in operat-
ing enterprises range from 16.3 per cent in the South
Atlantic division to 79.9 in the East North Central
division and 93.2 per cent in the Pacific division,
the average for the United States being 67.6 per cent.
The states having the greatest portions improved of
gll land in operating enterprises are Oregon and Cali-
fornia, for which the percentages are 100.0 and 93.7,
respectively. The improved portion in nonoperating
drainage enterprises is 35.1 per cent for all the states,
varying from 3.5 per cent for the South Atlantic
division to 72.1 per cent for the Mountain division.
The states having the largest portions are Kansas,
with 93.4 per cent, and Arizona, with 87.9 per cent.

The percentage improved of all land in operating
drainage enterprises is greater than the percentage
improved of all land in farms for the United States
as a whole, and for each geographic division except
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the West North Central and the South Atlantic.
For nonoperating enterprises the percentages im-
proved are less than the averages for all farms, except
in the Mountain and Pacific divisions where so large
a part of the enterprises are for draining irrigated land.

Of the unimproved land in operating enterprises,
slightly more than half is covered with timber, stumps,
or other growth that will necessitate more or less
expensive clearing in addition to dreinage, to make
it fully available for cultivation. The amount of
land covered with merchantable timber was not
determined by the census, nor were inquiries made
to learn what part of all land in the enterprises is
included in farms. In the nonoperating enterprises
the relation between timbered and eleared land is
roughly the same as for the operating enterprises, in
all the divisions and in most of the states, suggesting
that the open land has not been developed after
drainage to any remarkably greater proportion than
the timbered land. 'This fact is shown by the statistics
for development of land in State Table V (pages 376
to 379), which show that in the operating enterprises
the area timbered or cut-over prior to drainage has
been reduced 48.1 per cent, and the other unimproved
land 48.2 per cent for the United States as a whole.
The percentages for the geographic divisions and for
the individual states vary considerably, but the figures
seem to indicate that development and utilization of
the land usually have been determined by other con-
ditions than the amount of clearing required. The
amount, of timber and stumps and the cost of clear-
ing undoubtedly have their influence in determining
whether any particular enterprise shall be organized.

Crops on drained land.—The crops grown upon the
drained land generally are those most common to the
regions in which the drainage enterprises are situated.
The area actually devoted to any crop was not deter-
mined in any instance, but corn was reported as the
principal crop by enterprises embracing 61 per cent
of the improved land in all operating enterprises in
the United States. It was reported as the principal
crop by enterprises having 55 to 72 per cent of the
improved land in enterprises in the East and West
North Central and the South Atlantic divisions, and by
enterprises having the greatest improved acreages in
12 of the 34 individual states canvassed. Wheat was
reported the principal erop for Michigan, Minnesota,
North Dakota, Kansas, Montana, and California;
cotton for South Carolina, Mississippi, Arkansas, Okla-
homa, and Arizona; vegetables for Florida; sugar cane
for Louisiana; hay for Wisconsin; and alfalfa for
Washington, Oregon, and the Mountain states except
Arizona and Montana.

DRAINAGE WORKS OF ENTERPRISES.

Drains and levees.—The improvement works of the
operating drainage enterprises consist of 107,468.2
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miles of open ditches and 42,311.7 miles of tile draing
completed, and 4,301.8 miles of ditches and 2,862.1
miles of tile drains under construction, together with
accessory levees, pumping plants, and appurtenant
structures. Of the levees, 3,519.8 miles had been
completed and 810.2 miles additional were under
construction at the beginning of 1920.

More than half the open ditch drains and more thap
half the tile drains constructed by organized enter.
prises are located in the East North Central states, and
40 per cent of the tile are in the West North Central
states, The length of the open ditches is very much
greater than the length of tile drains for the United
States as a whole, and for each geographic division
except the Mountain states, where the length of tile
drains is two and one-half times as great as the length
of open ditches (see Table 5). The drainage thers is
almost entirely for the reclamation or protection of
land under irrigation, and in soils containing so-called
alkali the ground water table should be kept below the
range of capillarity to prevent evaporation from the
ground surface and the concentration of the alkali in
the top soil with the consequent injury to crops.
Where the required capacity is much less than that of
an open ditch of the necessary' depth, covered tile
drains of clay, concrete, or wood, though often more
costly, usually have many advantages.

TaBLe 5.—Dramnice Worxrs oF OPERATING ENTERPRISES,
Craserrrep By KIND AND BY GROGRAPHIC Divisions: 1920,

ALL AUTHORIZED,
Under
KIND OF WORES. Ter C‘(’m é(;gcd °°Iéisgf1‘f°'
Miles, cent of (miles),
total.
UmED’F?ﬁEs: .
1) DN . 153,200.7 | 7,011
Opon ditches. . 107,468.2 | 413018
o drains...... L3117 12,8621
Levees and dikes 3,510.8 810.2
EAsT NORTE CENTRAL: ’
L7 R 90,0072 | - 100.0 £9,115.9 8913
OFen ditehes. ...... 65,333.2 72.6 64,024.3 408.9
e Basl B BEE WS
WesT Nonﬁx CenmraL: T ) ) 8664 !
otal........ 43,837.0 | 100.0 41,720.6 |  2,116.4
QOpen ditelies. CU| onessia| sz osloa7|  Tss
'IL"B le e%?aigfi}iﬁ{ea 18,§9i.3 42.0 17,100.3 1,2§5'5-g
Sovs ‘r‘f“g*fmc’ ............. 84.4 1.8 698.6 .
107 P 5,447 | 100.0 3,014.8 | 1,520
Open dithes -.o12 0TI £981.0| 0.6 37006 |  Lam4
o 3 e%i‘ﬂi' P 282.5 4.8 101.5 igleg
Eas B%% daikes............. 248.2 4.6 1117 186
otal., ... 4,160.7 | 1000 3,631.4 538,3
ORen ditches 3,092.9| 886 8,256.9 46,0
Wasn bpnd dlkes. oo .2 2.3 40,2 .
9,861.4 | 100.0 8,318.7 | 1,649
8,006.8 90.3 7,672.8 | 1,280
22.8 0.2 20.6| - 2.0
932.0 9.5 625,3 306.7
3,115.0 | -100.0 2,113.4 |  1,00LB
863.8 27.7 827.7 a6.1
2,213.7 7.1 1,248.2 966.5
3.5 1.2 375 |eeenesensie
4,841.8 | 100.0 || 4,484.0 356.9
3,384. 60.9 3,172.2 2118
205, 4.2 181.6 2.7
1,252.5 25.9 1,131.1 1214
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The length of levees for the drainage enterprises is
less than 3 per cent of the length of ditches and tile
drains authorized for the whole country, but in the
Pacific states slightly more than one-third as much as
the total length of the drains.

When the works under construction have been com-
pleted, the drains provided by the enterprises will
be all open ditches for three-fourths of the land in
the operating enterprises. For one-sixth of the area,
systems combining tile and open drains will be used,
and for the remaining small amount tile drains only.
The areas in operating enterprises in each geographic
division are thus classified by kind of works in Table
8, which shows also the average length of drain per
acre.

TasLE 6.—AREA DRAINED AND LENaTE OF DRAINs PER ACRE

ror QPERATING ENTERPRISES, CLassiFiep BY KiNp or DrAINg
AND (rEOGRAPHIC DIVISIONS: 1920.

AREA DRAINED, LENGTH OF DRAINS.
Per acre.
KIND OF DEAIN, Por Total
Acreage. |cent of || authorized Per
total. (miles). | poat. |eent of
mean.
UNITED STATES:
Total or mean, 85,405,038 | 100.0 | 156,043.8 | 12,7| 100.0
Open ditches onl .| 40,314,485 75.3 03,2443 | 10,0 78.7
Tile drains only.. . 4 074, 261 7.6 23,204.4 | 24,6 193,7
Open_ditches and tile
dralns. . ..ocoroieeneoos 11, 206, 202 17.1 40, 495.1 19.1 150, 4
EAsT NORTH CENTRAL!
Total or mean......... 31,627,176 | 100.0 89,028, 1491 100, 0
.| 21,339,687 | 67.5 5L,050.91 12,9 86,6
3,008,495 9.8 A 21.3| 143.0
7,188,904 | 227 24,544,1] 18,01 -120.8
Total or mean. 19,217,367 [ 100.0 43,052.6 1L8 100.0
O en, ditches only. . 14 301,750 4.4 20, 886. 3 T 65.3
e drainsonly........... 1, 747, 658 9.1 10, 006. 3 30.51 2585
Open ditches and tile .
Araing...ccomeeennnncenn. 3,167,950 | 16.5 12,070.0 { 20.1| 170.3
SO0UTH ATLANTIC:
Total or mean. 2,385,384 | 100.0 5,193.5 1Lb 100.0
2 376,184 | 99.6 4,860 107 9.0

19,200
East Soum CENTRAL:

Total or mean.........; 2,323,885 100.0 4,073.5 .31 100.0
Ben ditches only . . 2 263,810 | 97.4 3,548.3 8.3 89, 2
e draing only..eeseens-. 8,017 0.4 1150 | 681 7323
Open ditches and tile
Araing. ... .cvvernnmecnnn. 51,068 2.2 410.2 ¢ 42,4 4559
‘WEST BouTE CENTRAL:
Total or mean. 7,024,107 1 100.0 8,020.4 59 100.0
T{)en ditches only. . 7 882,741 99.5 8,800.2 591 1000
le drains only.. 3,100 (3 20.0| 341} 5780
Open  ditches and  tile
draing.....ivevcuieninnn, 38,356 0.5 100.2 | 13.8| 233.9
MOUNTAIN:
Total or mean......... 810,076 100. 0 3,077.5 | 20,1{ 100.0
gﬁen ditches only. e 242,028 451, 0 9.8 48,8
o draing only... 105, 525 13 0 .8 20.2] 100.5
Open ditches™ an ile
drains.......coonsnennns 462, 523 57,1 2,223,7 25. 4 128, 4
PAcIFIC:
Total or mean 1,207,243 | 100.0 3,580.8 | 1571 100.0
Open ditches only......... 908,485 | 753 2,773.6 | 1611 1025
THadralnsonly........... 10, &66 0.9 46,31 23.1| 14n1
Open dltcheas and tile
.................. 288,192 | 2.9 760.41 141 0.8

L Allindividual ownership enterprises.
1 Less than one-tenth of 1 per cent,

It is to be understood that these figures are only
gpproximations. Owing to the method of eliminating
the overlapping of enterprises, as previously explained,
the classification of land by drainage works was made
according to the kind of works provided by the first

enterprise embracing any particular area. To correct
the errors in this classification would increase the ares
shown for open ditches and tile together, and decrease
the areas for open ditches only and for tile drains only.
While some ditches have been replaced by tile drains,
and probably a few tile by open drains, it is not proba-
ble that such changes would offset more than a small
part of those in which ditches or tile have been sup-
plemented by tile or ditches, respectively.

The average length of all drains per acre varies from
5.9 feet to 20.1 feet for the geographic divisions, and
is 12.7 feet for the United States as a whole. These
lengths are equivalent to parallel drains 1.40, 0.41,
and 0.65 miles apart, respectively, without making
any deduction of length for connecting one drain with
another. The figures for the United States show an
equivalent of drains 0.83 mile apart for drainage by
open ditches only, and 0.34 mile apart for tile drains
only, without deducting for connections.

The earliest drains constructed by public drainage
enterprises were mostly open ditches. This was
natural, because tile were relatively costly and were
not generally made in large sizes; land was sufficiently
plentiful that the ares occupied by the ditches was
not considered important; and the cost of construction
could be paid in labor by the persons to be benefited
by the drains. Before 1880, tile drains comprised
less than 5 per cent in length of the public drains
begun. During the next twenty years tile were
adopted for 20 per cent of all drains undertaken.
For the enterprises organized since 1900, tile are used
for 34 per cent of the total length, and those operating
enterprises organized in 1915 to 1919 have planned
to use tile for 46 per cent of the total length of drains.
The increase in use of tile for public drains is shown
in Table 7.

TaBLE 7.~OrEN Drropes Axp Tig Drains or OPERATING
ExTERFRIEES, SHOWING INCREASING USE OF TiLe DrATNS; 1920,

ALY DRAINS, OPEN DITCHES. TILE DRAINS.
DATE. Per Per Per
Miles. | cent Miles gf”;{‘l Miles. g{e;’f‘

of tatal. drains. dradns.

Total.... 158,043.8 1 100.0 111,770.0 7.2 45,173.8 23.8
Before 1880.... 177.9 0.1 173.7 97.8 4,2 2,4
1860 to 1869.... 2,843.0 1.5 , 205, & 8.0 47, 5 2.0
187010 1879. ... 7,044 4 4.5 6,871, & 0.7 3725 53
1880 10 1889, ... 17,345.2 L1 14,763, 85,1 2,582, 0 14.9
1880 to 1800 .. 17,053.3 10.9 12,747.3 74,7 4,306, 0 25,8
1900 to 1904, .. 16,043, 7 10.2 12,308, w7 3,735, 4 23.3
1905 to 1900, . 28, 416, 7 181 20,538, 9 72,3 7,877.8 207
1910 to 1914.. 36,088.0 23,4 24, 875.7 67.81 11,8143 322
10151t0 1919, . 31,135.2 18. 8 16,897, 5 B3| 4,277 45,7
Not reporwd £08. 0.4 408. 0 L5 I98. 4 2.5

The length of drains per acre provided by the
enterprises was 9.7 fect for those undertakings organ-
ized before 1860. It increased to 17.1 feet for all
organized before 1880, and has decreased to 12.7 feet
for all established before 1920. The changes areshown,
by periods, in Table 8.
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Tasre 8.—Lexorn or Dramys PR Acre IN OrepaTiNG INTER-
PRISES, SHOWING CHANGE IN LENGTHE PROVIDED PER AckE: 1020,

Land in Tangth of | Length
DATE, enterprises all drains? | per acrel

(acres). (miles). {foet).

All operating enterprises reported as es-

tablished before 1&60 97,319 177.9 9.7
1870 80, 676 92,520.9 15.1
1860... 2, 958, 393 9, 568, 3 17.1
1800, ) 382, 657 26,910, 5 17.0
1900... 14, 400, 624 43,963, 8 16.1
1805. .. 22,016, 377 60,007, 5 14,4
1010 .. 36, 548, 774 8, 494, 2 12.8
1015, 53, 890, 872 125, 112.2 12.3
1920 85, 265, 491 156,247, 4 12.6
Total, including thesenot reporting date. 65, 495,088 156,943.8 1.7

1 'When works under construction have been eompleted.

Drainage by pumping.—The area drained by pump-
ing; wholly or for part of the time, is 1,544,010 acres.
Of this, 781,441 acres are in enterprises drained
entirely by pumping, the other 762,569 acres are em-
braced in enterprises drained partly by pumping and
partly by gravity (see Table 14, page 363). The total
capacities of all the pumping plants are 67,189
horsepower and 15,949,166 gallons per minute. The

figures for each state and the totals for each geo-
- graphic division are given in State Table'V, pages 376
379 and by counties in the state reports, pages 381-728.

TABLE 9.—PuMping PrLAnTs OoF OPERATING DRAINAGE
Entzrenises: 1920.

PUMP CAPACITY.
Mean | Engine
DIVISION AXD BTATE, Total |Peracre] Depth &{:tgi £ ‘;‘i,s‘flg_y rI;ItalgE
(gullons |(gallons| per 24 (feet). | power).
per iper ours
minute). {mibute)] (ins.).
UNITED STATES....| 15,940,1661 103 O0.55 1.4 | 67,180 L46
GROGRAPHIC DIVISIONS:
Bast North Central..| 2,904,014 9.41 0.50 1.0 | 20,190 2.45
West North Central..| 1,088, 800 521 0.28 10.9 6,008 201
South Atlantie....... 1, 083,600 10.1 0.54 4.9 1,976 0,95
East South Central. . 78, 000 1.8 0,10 5.0 260 2.54
‘West South Central..| 5,005,150 | 258 137 7.1 10, 485 0.98
Mountaif. omernenens 72, 560 211 011 13,4 480 L.95
PaCHAC. e e s semrmnrens 4,600,042 7.8} 041 19,6 28,528 123
EasT NoRTH CENTRAL:
Ohioe..ea.s . 3,600 211 ou 81 16.98
Indians . 55,348 9.9 0.52 15,9 825 2.81
THinois.. 2, 843, 006 9.71 051 10.8 | 18,225 2,85
62,000 6.1] 032 1L9 1,085 B.72
.................................... 180 {evuennnn
530, 800 3.9] o2 1.3 3,153 2.08
552,000 7.9 0,42 10,7 2,785 L8z
4,000 1.8 0.10 12,0 85 5.36
North Carolina J L,000,000] 10.0| 0.53 4.5 1,000 0.88
Bouth Carclina......, 44,600 15.2 0.81 17.4 155 0.79
Florida......ovneeun 39, 000 871 0.46 2.1 120 5.80
EAST BOUTH CENTRALS
Migaissippl., censsunes 78,000 L8] 010 5.0 250 2.54
‘WEar BOUTH
ATKBNBBS.rrnserevauan 720,000 8.0 42 10.0 2,800 154
Lonisiant. v ceanveans 5,245,150 | 37.8 ] 198 6.6 7,665 0.88
MOUNTAIN?
) (5 70,1 36, 200 461 024 18,0 285 L7
Arizona. 33,600 1.8} o.07 9.0 176 2.29
Utsh... - 2,700 1.9] 010 8.0 2 3.67
Pacric:
Californin............ 4,009,042 7.81 0.4 19.5 | 28,528 1.28

m&f" rég ggrpsvé%igg’ et}fvided by product of total pump capacity into mean lift

The enterprises that pump either all or a part of the
drainage water, because drainage by gravity is not
obtainable, are situated mostly in the states bordering
the Mississippi River, although California has nearly
twice as great an acreage drained by pumping as any
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other state, and North Carolina has the largest
pumping district of any stabe. T]_:Le iI‘Jformation
concerning pumping plants is summarized in Tables g
and 14 and in State Table V, pages 376-379. In
Table 9 the average computed capacities of the
pumps are given both in gallons per minute per
acre and in depth in inches of water per day over the
area served. The mean heights that the water ig
lifted by the pumps are shown, and the ratios of the
engine capacities to the effective horsepower of the
pumps operating at their stated capacities and at
the mean lifts. The mean lift of water is computed
from the average lift for each enterprise weighted
according to the capacity of the pumps of that enter-
prise. Louisiana has the greatest total capacity of
pumps of any state, and more than twice the capacity
per acre of any other state. California has much the
greatest total engine capacity, which is reasonably re-
quired by the greatest mean lift of water and greatest
ares served by pumps.

More than nine-tenths of the drainage pumps are of
the centrifugal type (see Table 10, page 870), having
fully nine-tenths of the total capacity of all the pumps,
The average capacity of the centrifugal pumps is '
34,280 gallons per minute each. The eleven screw
pumps have an average capacity of 111,242 gallons
per minute each. More than half the power is sup-
plied by electric motors (see Table 9, page 370), and
almost 30 per cent by steam engines. Internal com-
bustion engines supply only about one-tenth of the
total horsepower.

COST OF DRAINAGE ENTERPRISES.

The statistics gathered by the census for capital in-
vested in drainage enterprises to December 31, 1919,
represent actual cash expenditures for drainage.
Though a large part of the earlier drains were con-
structed by the labor of the men whose land would be
benefited, no estimate of the value of such labor is
included. It was intended that the figures should
represent the cost for original construction and for
enlargements and extensions, but not expenses for
maintenance or repairs. However, where the enter-
prises do not have a continued separate existence, and,
repair of the drains is undertaken only by the estab-
lishment of new enterprises, part or all of the cost of
many enterprises would be properly chargeable as for
repair or renewal work. Information for making even
an estimate of the expenditures for this kind of work
was not obtainable, and the amount has been tabu-
lated with the cost of new drains. It is known also
that the costs for a small part of the enterprises that
bave a continuous existence included some charges
for repairs. The amount thus included for those
enterprises, though not known, is believed to be
relatively small.

The capital invested in all operating drainage en-
terprises and the cost per acre, for each geographic
division and state, are shown in Table 10. The aver-
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age investment for those enterprises that have com-
pleted construction of drainage improvements under-
taken is shown to be $5.18 per acre, and that for all
the enterprises to December 31, 1919, is $5.68 per acre.
The estimated investment, when the works under con-
struction have been completed, is $6.64 per acre, which
is 28 per cent greater than the cost of the enterprises
already completed. For the United States, the
estimated average cost for the enterprises under con-
struction, when they have been completed, is $14.84
per acre upon the total area assessed. This cost
probably would be increased slightly if the amount of
overlapping among these enterprises were known and
eliminated. However, it is undoubtedly much nearer
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correct than the average cost computed after elimi-
nating all overlapping, including duplication with
completed enterprises, which would be $16.12 per
acre. In a few states the average for the later enter-
prises is less than in the completed enterprises, but
in 11 states it is more than twice as great. Table 11
shows the capital invested and cost per acre assessed
for each 10-year period before 1900 and each 5-year
period since that date. It shows also the average cost
per acre for all land in operating enterprises organized
prior to the end of each period. It will be noted that
the average cost per acre assessed was continuously less
than $3 before 1905, but for each period since then has
increased by $1.78 to $1.92 over the preceding period.

Tasre 10.—CAPITAL INVESTED AND COST PER ACRE OF ALL OPERATING ENTERFPRISES, AND OF OPERATING
ENTERPRISES DRAINED WHOLLY BY GRAVITY: 1920,

ALL OPERATING ENTERPRISES, COMPLETED ENTERPRISES, B IR GRAVITY DISTRICTS ONLY,
Cost when Cost to Dec, 81 Coat when Cost when
DIVISION AND STATE. completed. 1019, ] cm. oompleted. eompletad.
Land}n Ltgmdl}n ) od A
enterprises Brprises| oren)
(;'-crrkgs). Total Per | mogal Per ‘EMI‘%S)' per || MO Per 5= potar, | FOr
ol | gere, otal. | gere, Total | aore, Total. | gere. acre.
UNITED BTATES. .| 65,405,038'8434, 504, 070| $6.64(8372,273, 507) $6.68)\ 56,783, 75118293, 857, 023| $5. 18| 9, 487, 4145140, 737, 966) $14. 54| 63, 602, 47618354, 830, 625 85.58
GEOGRAPHIC DIVISIONS: | |
‘East North Central.| 31,627,176] 143,722,327)  4.54| 184,260,066 435 30,475,905 119,525,193 1,448,710 24,107,184] 18.73|| 81,276, 207) 125,862, TI8|  4.02
West North Central.| 16,217,367 133,164,663 6.93] 121,562,077| 6.33|| 16,959, 103] 102, 365, 306 9,520,612) 30,529,357 12.23]) 18,008, 65| 129,704,641) 6,53
South Atlantic. ....| 2,385 384] 83,323,268 13.97| 18,847,008 ‘7.90| '861,312| 6,805, 1,583,572 26,517,983) 18,75l 2,271,184) 82,204,34) 1418
Fast Bouth Centrai.| 323,605 13,830,251 5.9 11,523,833 496 1,732,588 0,085,234 £75.0170 7.99)| 2,206,108 13,120,151 5.80
West South Central.] 7,924,197 42,357,607| 5.35| 28,946,885 8.65| 5,750,958 20,473,033 2,303)830) 21,883,674 9,500 7,584,727 32,048,080 4234
Mountsin..._.......| 810,076| 12,508,817 15.44| 7,830,941 9,68 ,8720 “2,248 713 573, 9,260,104| 16.15| 745,464 10,585,807 14.20
1,207,243 55,668,048) 46.10] 49,284,572 40.87] 747,015 82,353,350 460,228 23,304,687 50.64]  400,013) 10,413 815 205
-
8,107,204| 30,771,620 3.80[ 80,880,145 3.78] 8,003 30,836, 857 15 763 850 687 .79
9,087,183 1,043,858 3.52| 31,147,682 B3.43(0 8,867,674 338’,154:296 302,310 1,71331562 4,58 3,714,704 3.4D
1000, 040] 51,393, 244) 13.15] 43,505,080 1L 15| 3,430,474! B1,424,16 434775 19,960,077) 41,19 ! 042, 9,50
@ 22 'y QU ;y 40y " s 'y S0y ] 3 OuRdy B3 SAeill]
§,232,700] 44,183,838 4.79] 42,017,447 4.5!| 8,552,900 36,764,850 703,500 7,418,988] 10.55 43,183,808 4,70
5,224,478| 54,160,878 10.37 40,627,304 ©.50 4,685,080 41,630,537 605,235 9,539,341! 1568 53,024, 69! 10,43
1506,204] 24,749,735 9.53| 20,728,128 7.0Bf - 1 858,945 13,204,035 907,470] 11, 485,700 12,62 20,468,905 8,92
240, 9,261 445| 1.82| 2,205,049 178l| 1,100,044] 1,863,783 140,284 307,60 2.83 2981,449] 1.82
20200620 To7az7ee| 7.80| Toen063| 658l 124,132 042,757 or.ga0]  TReo72| 807 LR 7.8
Mmoo ol HER AN R B R EE G S Bbag 7R oy A
wne . ¢l 3y &40 " 7] * 2 - '
SOUTH ATLAN'
North Carolina.....| 542,88 4,500,018 884 3,625,518 6.8l 440,857 3,075,008 102,171 1,451,000 14,20 8,700,848, 856
South Carolina_ ....| 140,081 '038,504| 6.69  585,183] 4,16  24,84] 198,370 115,167 738 1a4] .41 661,514) 503
GEOIgian . ........| 85452 1,002,230 1678  yo48%s 1214 437 ei, o729 4E3.603 2296 1,088,230 16,78
1,637,073 26,762,497) 16.85] 13,846,807 B.48|  262,088) 2,917,261 1,844,505 23,845, 236] 17,74 26,653,007 16,34
3 a4 . \ , .
1,601,444 £)561,284| 535 7,076,184 4.42)| 1,175,7] 5,522,044 48,708 3,088,320 7.00 7,850,184  5.22
3,470,501 25,888,600 7.4 14,247,074 4.07} 2,124,448] 0,385,008 1,456,545 16,508,57¢] 11.33 20,888, 8,34
2,200,328 9,990,788 4.41| 9,021,001 .98l 1,534,634| b,006, 938 780,804| 4,033,850 .80 5,561,200 264
*"19,180, 7,415 6.87) 78,415 6.20) 11,7501 ' 76,165 400] ' 1,250 3.13 7415 €37
2,106,128 6,400,805 2.95| 5,700,805  2.63] 2,080,128] G,055,505 86,0000 1,345,000 15.8% 6,400, 2.5
05,474 T.607,367| 17,46 L175,962 1232 1,740 32,23 8a,734| 1,835,136 19.53 1,667,307| 17.46
171,656 1285070 7.49| 1,081,875 ©6.30)  66,818] 508,663 104,840 776, 7,41 1,285,00| 7.49
140,210 20060208 20.78| 1,710,796 12:201  20,169] 861,989 120,050,  2,544307] 21,19 2,006,200 20.73
30,640] 1,026)425 25.80| 414,425 10.45 0,60 101425 80,000 925 000 30.83 101,425 10,52
13,823 2870,773| 25.22] 1,005,473 Rl 23903 495 B8, 830] 2,375,766 26.48 2,710,778| 2493
5,940 117,81 7.8 1,85 738 15800 117,81 temesuec|ennsnserennnlenseras 107,851 .89
Wil LEN R Ml sl 208 Sunom Lo o LI o0 5h.00
4,000 . 10000 5000/, evreanreslennssssansselonsanee
1,108)310] 54,021,627 48.74 47,687,153 4&0@' 852,931] 30,776, 455, 3680”23, 245, 07| 51,04 8,777,306 21.89

Cost according to location.—The capital invested in
operating enterprises is divided among the geographic
divisions and states somewhat differently than the
land in the enterprises, which fact is reflected in the
cost per acre. The Bast North Central division has
the largest portion of the total investment to Decem-

ber 81, 1919, and the lowest expenditure per acre in
the enterprises except the West South Central division;
it has the greatest portion of the total estimated
investment when the drainage works under con-
struction have been completed, but the smallest cost
per acre of any division. The Pacific division,
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with 13 per cent of the capital invested and less than
2 per cent of the acreage, on the census date had
expended four times as much per acre as the average
for any other division, and upon completion of the
works authorized will have expended three times as
much per acre as any other division. The costs per
acre are greatest in Oregon and California, being nearly

twice that in any other state. For the central and
eastern divisions, where irrigation is not generally
practiced, the past investment per acre is greater in
Tlinois than in any other state except Georgia, and
the anticipated investment for the operating enter-
prises is greater than in any other state except Georgia
and Florida.

TasLe 11.—CAPITAL INVESTED AND COST PER ACRE FOR OPERATING ENTERPRISES, WHEN WORKS UNDER
CUNSTRUCTION HAVE BEEN COMPLETED, CLASSIFIED BY DATE OF ORGANIZATION: 1920.

GEOGRAPHIC DIVISIONS,

. United
DATE OF URGANIZATION. Rtates, Fast West Fast West
o North North A%loa.‘:.\%o Bouth South Mountain. Pacific,
Central. Ceniral. g Central. Central.
Total:

Capital invested when works completed. ......... $434, 504,979 1| £143,722,327 | $133,104,663 | $33,328, 208 | $13,830, 251 | 842,357,607 | $12,508,817 | $55,658, 046
Tand in enterprises P acres..| 85,495,034 [ 31,627,176 | 19,217,367 | 2,385,884 | 2,323,595 | 7,924,107 810,076 | 1,207,243

Cost per acre 5. 54 , . 97 $5.95 $5.35 15, 44 , 10
Acreage assessed 95,629, 201 9,131,679 8,363,124 810, 076 1,217,798

Cost per acre $4. 54 $h.43 2 $i3.23 94 $5. 06 $15, 44 $45.70

Before 1860:
Capital invested when works completed.....coconuns $182,716 $LT2,T18 (o venvcrrenners]  $10,000 f ol inieemminiene]errrrccnnastoacinanunian,
Land in enterprises. cooeeueircrienienaas - 97,819 95, 669
(£33 s T Y O RPN $i. 8% 1.
Acresge assessed.... . 98,119 9, 469
L0 o T T 31,86 BL78 Jivinveamnaand]  BB06 L e
1880 to 1869:
Capital invested, including earlier periods $1,872,568 $1, 512, 568
Land in enterprises. 8RB0, 676 , 520
Cost pet gere, .. . 5,13 $1.75
Capital invested for this p $1, 680, 852 $1,330, 882
Acreage assessed for this period 982, 565 919,365 ,
COSY DOF BOTG. ez aensenenes ORISR $1.81 shoag 2270000000000 528,52
1870 to 1879;
Capital invested, including eatter periods............ 904, $7,101, 571 $37, 888 $2, 850, 000
Land in enterptlses. ... ....c.ccrennen. 913, 243 4,200 39, 300
COBE DOX BOLB. .. vrrrer s, . 38 32, $%. 90 72 52
Cagital ifivested, for this period $5, 589,008 $37, 388 $2, 500, 000
creags susessed for this peried . Lzed 4,200 28, 100
CO8L DEL AL e vunearsnnes 1.65 $8.90 $05.70
18&)30}}1%&“;1:1 egted, includin 1 Tods 100 $197, 083 $0, 232, 935
] v earlier periods.
L0 10 ONTArDELoes. oorr b b , 450 53, "116, 037
COBL DBE BCTE, .. v e s vroon 85,58 3,70 $58.72
Capital invested for this period... , 528 $150, 695 $3, 382,935
Acreage nssessed, for this period... 578 49 78,737
Cost DEr 8Cr0. vemasieenes bernearaaciann $2.55 5.2
1800 to 1868:
Capitalinvested, including earlier perfods $47,600, 287 1 1,931,577 $10, 343, 150
Landin enterprises. . 13,189, 926 856, 187,738
Cost per acre.... . N . 61 . 26 §56, 16
KtEotie navasned for this pariod ; o ae | aEi 30 G
creage assessed for ves
Comst Der 801@....., ... m————T $2.16 $L.74 $2.13 360, 12
1900 to 1904:
Capitalinvested, induding $8,214, 066 $12,222, 862
Land in enterprises......caeuun 2,094 224, 631
COsti DET BOT8... v, 10 o os s 35,05 354, 41
Capltal invested for this perl $6,282, 470 $1,679,712
Acreage assessed for this 2,012,218 38, 805
Cost Per 86r8. e ey-.., tenn 85. 12 345. 53
1905 to 1909

Capital invested, including earlier periods

i i

Landin enterprises,.....ccivevenernsannss 36,548,774 28,747,473 73,680 X 38,223 514, 6562
COSEDRT BT, 2o s v s os 84, 70 2 34 36,62 84,42 5,53 35, 03 $38.17
Capiial invested for this period . . $43,702,200 || 34,081,018 | 33,523,074 |  $464,500 | 81,004,445 | 5,401,200 | 226,509 | $7,080, 578
Adreage nssensed 10T this Deriod. . ooooomnnnooe s 20,228,636 | 10,136,903 | 6,681,182 67,728 815,704 | 2,698, 880 28,293 250, 031
1010 b (22T PR TE. s LT $414 .36 8h.02 $h,88 35,47 35,37 85,03 $27.85
Capital invested, including earlier periods,............ $306, 644,221 1| $122, 456,477 | $83,971,806 | 819,667,203 | $7,707,858 | $25,850,833 | $4,308,506 | $42,508,208
Land in enterprises. .. .ecnneeerennnsnss w.. 53, fsag’gsgg 7, 29314 533 15 262,700 1 3(3’ 751 1 542’5732 6 21221 073 ’22%;4(5% ’931; o4
.................. 3 N 3 B 5 . 16 5. 3
Capltal irivested fOr S DETIOA .« .o ovemnsosoeeon oo $134,731,006 || 822,965,435 | $42,233, 500 | $19,170,708 | $6,140, 588 | §15,303, 494 | 4,169,507 | $22,34, 833
Acreag POROT1emrreren e ees s oees 22, 245, 1 8,538,560 | 7,117,670 | L271 677 | 1,173,901 | 3,450,808 245, 178 447,855
1015 o 1SOEE POF BOTE.- v AOAIORONRiS 85,06 8261 85,93 15,08 85,24 $5.33 817,01 340,93
Capital invested, including earlier periods............. 430,770,255 || $143,108, 503 | $182,879,715 | $33,323, 208 | $13,809,963 | $42,157,607 | $12,000,008 | 53,405,231
m&}& %ge;gl‘{mﬁﬁm . aores..|  Bb, 2&&,} n 81:585;15263 10, 1&&0@3 z,’a;.uls':sg«; 2 32%15785 7.870,107 |~ 783,016 | 1, 129;9%
. , 95 , 35 $15. 44 .
Capital invested 7or this petic 124,126,084 || $20,647,008 | $48,907, %19 | 13,855, 075 012,105 | $16,306, 774 694,402 | $10,901,963
Acreageassessed for this period 15, 828, 501 6,807,485 | 4,548,753 | 1,164 ‘6’776’ 85 § 1,764, 068 ¥ 94: 15 ¥ '178,
CORE DOL BLTBerrsvrnensnvernn 7. 84 $5.09 510,75 811,73 .75 h,24 $15, 40 s6i.15
Datgmr{;t;c{?mtm%édm s complated $3, 8%, 604 518, 824
ap) nvest works comploted. . .ovuninaiins R34, 28 2, 252, 815
Land in enterprises 9 aicr ' 229, 547 41,620 ‘2(1)’303 s o ‘45313(158 $ ’2$7$309 :
Coet per aere. .. 16, 66 $14, K7 $11. 27 8417 215, 44 $20. 14
Acreage assessed. .. . , BOR 74, 54 1,800 48, 000 27, 060 77,308
COFE PO T vrvmaecanarenvrernnreaersntnsnnnnnnes §14, 56 $%, 30 $11. 27 34,17 815 44 20, 14

............. $171,913,215 || $100,201,042 | $41,738,020 | - $487,500 | 31,648,270 | $7,458,330 | 206,500 | $20,163,435
. £, 846, 849 372,800 | 2,053,158 2

The higher cost of drainage in many of the Pacific
and Mountain states is at least partly due to the fact
that the drainage of irrigated land is usually more
expensive than the drainage of land in the humid

region, where nature has provided a part of the drains
and generally has washed from the soil whatever
salts may have been formed there. Deeper drains are
required to prevent concentration of the alkali

it
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in the top soil by the upward movement of the
water as evaporation occurs at the ground sur-
face. The nature of the soil when saturated often is
such that the sides of open ditches must have com-
paratively flat slopes, and trenches for tile many times
must be elaborately braced or sheeted during construc-
tion of the drains. No inconsiderable part of the cost
in many localities has been due to inexperience with
the new engineering problems involved, and in work
that proved to be experimental in character,

Cost by character of enterprise.—The anticipated
costs per acre for drainage work authorized are least
for township and county drains, and greatest for irri-
gation districts and irrigation projects of the United
States Reclamation Service, as shown by Table 12,
Practically all of the enterprises not reporting charac-
ter are in Indiana, and are either drainage districts or
county drains.

Tapie 12,—Carrran INvEsTED AND Cost PER ACRE FOR OPER-

ATING ENTERPRISES, CLASBIFIED BY CHARACTER OF ENTERPRISE:
1920.

COST PER ACRE,
Capltal
Land in
invested
CHARACTER OF ENTERPRISE. en(gecrr%gl)ses when works Per
* completed. [[Amount.| cent of
mean,
Total Or mean ....ccceevunvean 65,405,038 | $434, 504,070 $6.64 | 100.0
Drainage districts. ....... 22,089,507 | 211,150, 540 9.571 1441
General acts ......... 20,239,956 | 172,104, 782 8.5 | 128.0
Bpecial acts.... 1,829, 641 39,045,768 | 21.34 | 3214
%oun 5{11 dr%:n:iﬁ's ......... 37, %g, 803 179, é%g, 270 %ZJ’; 'ﬂ%
‘ownship drains ........ 3 .
Btate enterprises . ........... 1,492, 84 13,279, 869 9.3 1405
U. 8. Reclamation Servica V287, 899 6,442,613 | 22,38 | 337.0
Irrigation distriets....... 1175, 200 4,013,543 22,91 346.0
Commercial developments .. 212,421 4,407, 820 2075 | 312.5
Individual ownerships.... 432,397 7,201,002 16,86 2539
Notreported .. cooremeerivnrennns 2,828, T44 8,004,850 || 2.83| 42,6

1The arca actually assessed for the cost of drainage in United Btates Reclama-
tion Bervice projects and irrigation districts includes 600,578 acres that did not
require drainage or protectfon.

The reasons for the low cost for the township and
county drains may be that in those states where most
drainage has been done these forms were the earliest
used, when the price of labor was lowest; that the
forms are most suited and economical for the smaller
and simpler undertakings; and that muech of the cost
was paid in labor for which no value was entered in the
records. The cost of draining irrigated land generally
is greater than for land in the humid region, for
reasons already stated. The higher cost is justified by
the higher value of the land, which is largely improved.
As explained on page 349, the cost of the drainage in
the irrigation enterprises is charged partly against
other land contributing to the injury, this other land
considerably exceeding the acreage to be drained or
protected. The average cost of the drainage by irriga-
tion enterprises is $9.83 per acre on all the land
asgessed.

The states reporting drainage districts established
by special acts of the legislatures are Wisconsin,
Florida, Arkansas, Louisiana, and California. Table

12 shows these districts to cost two and one-half
times as much per acre as those districts organized
under the general drainage laws. In three of these
states the special act districts average less per acre
than the others, but in Arkansas and California, which
together have 1,577,061 acres in special districts, the
average costs per acre are, respectively, $11.40 and
$69.52 for the special districts and $5.22 and $50.92
for those formed under the general statutes.

Commercial enterprises reclaiming wet land for sale
generally consist of land that is less favorably situated,
which is mostly if not entirely unimproved, and which
has relatively few natural drainage courses. Therefore
the drainage systems that the commercial companies
must undertake to construet, in order to find ready
sale for the land, ordinarily will be more elaborate and
more costly than those constructed by public drainage
enterprises comprised more largely of land in farms.

Cost by nature of drainage works.—The kind of
draing and accessory works installed by the enterprises
materially affects the cost of the drainage in most
cases, Table 13 shows that the average cost per acre
for the operating enterprises that have installed only
open ditches is not much more than half the average
cost of those that have installed tile drains entirely;
the cost per acre for systems combining both tile and
open drains is just one and one-half times as great as
for those providing open ditches only.

The costs per acre for most of the geographic divi-
sions show the same general relation—the cost where
only tile drains are used is much larger than where
only open ditches are constructed, and the cost of com-
bined systems lies between. The exceptions are that
the combined systems have cost most per acre in the
East South Central division, while in the Mountain
and Pacific divisions the combined systems have cost
least and open ditches only have cost most per acre.

The drainage enterprises that have constructed

| levees as part of the improvement works comprise less

than 10 per cent of the area in all operating enter-
prises, but will have cost nearly 29 per cent of the total
investment when the works under construction have
been completed. As shown in State Table V, pages
376-379, the average cost for all enterprises construc-
ting levees is $20.22 per acre, and for those not con-
structing levees is $5.23 per acre. For the United
States, and for each geographic division except the
Fast South Central, the cost of the enterprises con-
structing levees is from one and one-third to seven
times as great per acre as for the other enterprises.
These figures do not include the cost of levees or dikes
built by the government, or by levee districts or flood
protection enterprises that had not constructed ditches
or other drains, even though land in the drainage en-
terprises receives protection by reason of those levees
and may have been assessed for the cost of them.
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TapLe 18.—CAPITAL INVESTED AND COST PER ACRE FOR OPERATING ENTERPRISES, CLASSIFIED BY
GEOGRAPIIC DIVISIONS AND KIND OF WORKS: 1920.
CAPITAL lN;!V‘".E;"IED. CAPITAL INVESTED,
Land in - orken | Land in When works
KIND OF WORKS, %‘;&egg %(Eﬁ?ﬂ:tm&_s g 3&‘&1 KIND OF WORKS, ;’l}f:f.; completed. o Dot &gxﬁi
(aeres)s -y 1 To %m'm* required (cres). 1919, Ttﬁqllil‘ed
Per | ' ta evm- Total. | Xef gfiﬂ?‘
Total. |} e, 11 plete. *  |acre, .
i
Unrrenp BraTes. l EAST BOUTH CENTRAL, o5 59
Total or MeAN. cnsensn 65, 405, 03R118424, 04, 979 le372 ,273,58 21,42 Total or mean....eoene 2,32:'3 59’3 $13, 830,251} $5.95[' $11,5 $2,300, 418
dﬁlcﬂgnmo%’; RN 43 4?4 ing 27, 125,105 sg '\%:aa 211 mé%jm,wa ditehes only... 563 510/| 13,109,485 5.79 10, 921 {1)% 2! 153 248
Tﬁe% ins onl; 4,974,961 40,318,158 9. 91‘ 45,501,945 2,516,109 T 6 Araing only. ........... 8, 017 80,470 9,03 oo 070 5, 500
Open ditches and (e draine] 11.20,202]| 98,151,719 5. 76] 7,260,009 10,501,850 Opend.ltches and tile drains| 51,068 640,287} 12.54 \ 132 570
EAST NORTH CENTRAL, WEST SOUTH CENTRAL,
......... | 134,260 006! 9,452,681 Total or nean. 7.024,197F 42,857,007) 5,35 28,946,385 13,411,222
Opon,dijeher o Sy | 3%1413:340 7;525,326 ditehos only. 7867, 741]| 42,023,607 6.33| 28, 549’ 838l 13, 874, 222
Tiledrains only. .o vvnvaves ; 17,740,952 220,137 drains only. .. 3, 100 41,000 13,23 Z ...........
Open ditches and tile dralns 7,188,994 30,115,374/ 1,687,278 || Open ditches and tile draing 38, 856 283,000{ 7.64 56 000 37,000
WEST NORTH CENTRAL, MOUNTAIN, v
Taotal oan. . 4 7] 121, 562,077} 11,632, 588 Total or mean...... vane 810,076: 12,508, 817| 15,44 90,9411 4, 668, 876
Opm%itcgres!%my Y 30'{ 55 58,302,566 5,392,733 || Open difches only... 9127028 4)356'347) 18,00 2,725,123 1,631,224
Pile dralns only . 1,747, 858 97,014,798 1,930,499 || Tile drainsonly. .. ...o..on. 105,525 1,837,577 17.41|| 1,487,944] '349,633
Open ditches :md iile drains 3 167 959 36,244,715 4,308,954 || Open ditches and tile drains 462, 623 6,314,803| 13.65; 3,026,874 2, 638 019
BOUTH ATLANTIC. : PACIVIC,
Total 0f M8 . v erma. ~-| 2,885, 884 18,847,003 14,478,175 Total of mean 55,658,046] 46,101 40,284,572 6,378,474
Open dltches o only... 2,376, 184 15, B4, 096] 14,329,175 n ditches only. . 16,008, 513| 50,711 41,535, 8081 4, 482,645
THedraing only. . c.occeeeen]ocmnenseittrarsivcsnonadoneesdfonmmciasieidiiiiniinan, 'I‘Pe draing only. . 452, 315] 42, 81 452,815, ... .....
Open ditches and tile drains, 19,200 268,(!30{ 147,000 (| Open ditches and tile drains 288,192]| 9, 137 218 31.7Y 7, 246 389 1,800,829

t Allindividual ownership enterprises.

To investigate more minutely the cost of drainage
for agricultural land, those enterprises in which the
length of levees equaled or exceeded the length of
drains, and those sanitary districts which evidently
were not established primarily to improve land for
agricultural uses, were deducted from the total acre-
ages and costs stated in the tables. The costs per acre
were then computed in the same way as those given
in Teble 13. The differences between the costs thus
found and those given in the table were slight, exceed-
ing approximately 5 per cent in only three instances:
The cost of open ditches only in the East North
Central states was computed as $3.57 instead of $3.98;
in the Mountain states, $15.91 instead of $18; in the
Pacific states, $53.69 instead of $50.71, being greater
there than when all drainage enterprises were included.

Cost of pumping districts.—The capital invested
when the works under construction have been com-
pleted, and the costs per acre, for those enterprises
drained entirely by gravity are given in Table 10. It
will be noted that the acreage costs vary but little from

those for all operating enterprises, except for Illinois,
Louisiana, Arizona, and California, due to the com-
paratively small acreage in pumping districts in most
states. _

Table 14 shows the investment and the cost per
acre for the pumping districts for the United States,
and for each state having as much as 25,000 acres
drained by pumping. Of those states not shown
separately, Michigan has 10,100 acres served by pumps
wholly or partly, and no other has so much as 8,000
acres. The capital invested to December 31, 1919,
and the total estimated for the operating enterprises
when they have completed construction of the works
authorized, are more than six times as great per acre
as for the gravity districts. In Towa and North Caro-
lina the estimated investment when construction has
been completed is slightly less per acre than for the
gravity districts; in the other states the cost of the
pumping districts is greater by from $2.07 per acre in
Mississippi to $42.07 in California and $43.75 in
Ilinois.
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Tapre 14.—CAPITAL INVESTED AND COST PER ACRE FOR PUMPING DISTRICTS: 1920.
ALY, PUMPING DISTRICTS. DRAINAGE BY PUMPING ONLY. PART GRAVITY DRAINAGE,
BTATE. Acreage Cost when completed. | Cost to Dee, 31, 1919, Acreage Cost when completed. Acrengo Cost when completed. %gsage
in eir;ter- in enter- in enter- by
Pprises. Total. |Peracra| ‘Total. |Peracrel| Prises! Total. |Peracre| Prises. Total. |Per acre.| pumps.?
United States...........c... 1,802,503 | $79,755,354 | $42.05 | $65,830,264 | $34.70 TR, 441 | 934,022,568 | $43.54 || 1,111,122 | $45,732,786 { $41.00 762, 508
325,843 1 17,381,077 53.25 | 19,061,591 37, 157, 360 0,509, 372 43.27 168,483 | 10,541,705 62.87 134, 456
139,168 1,145,192 §.23 , 145,142 8.23 79,686 778,770 8.77 59, 450 8661, 420 6.16 54,930
77’,306 2, 280, 830 20,50 2,200, 830 R T RN RN 77,306 2,280, 830 29.50 70,308
100, 000 735,314 | 7,35 735,314 7.35 || 100,000 T o A I T TN IR
97, 400 710,100 | 7.29 385,100 §  B.05 [|oueceronrnlunnaeenornnecorneenons 97, 400 710,100 | '7.28°)" 44, 000
27,03 800, (V| SR FR S 1835, 000 5, 000, 000 27.03 90, 000
28.55 8,009, 743 25.70 137,230 4,261, 518 31.05 17,220 148, 0600 8.59 3,669
30.83 313, 10043 Nleversernanslroncasnmrsreliossnanas , DOD 025, 000 30.83 25,000
63.96 | 42,626,402 | 60.25 || 300,422°) 21,207,606 | 70.89°]| 406,008 | 23,046,025 | B58.85) 304,024
24.32 1,833, 032 22.81 6,723 139, 20. 81 49, 325 1,814,104 . 04 36, 202

1 Drained entirely by punping,

The cost of the pumping plants was not secured
separately from the other costs of the enterprises, and
it is not to be inferred that the difference between the
cost of gravity districts and pumping districts, even
for a state, represents only the cost of the plants.
The condition is that those enterprises that require
pumping generally are so situated that the other

? An undetermined part of this acreage may at times be drained by gravity.

drainage works also are more costly than the average,
but an unusually high value of the land is believed to
warrant the extraordinary expense. The real cost of
drainage by pumping includes, of course, operating
charges such as labor and fuel for which statistics were
not obtained and no estimates are attempted.




SUMMARY FOR THE UNITED STATES.

INTRODUCTION.

This report presents a summary of the statistics
of drainage for the United States collected at the cen-
sus of 1920. The figures relate to conditions on Janu-
ary 1, 1920, except where indicated otherwise. No
census of drainage has been taken heretofore, so there
are no comparable figures for any previous year.
The statistics relate to the artificial drainage of land
in farms, and of other land that is expected to be used
ultimately for agricultural purposes.

The drainage census divides naturally into two
parts, one relating to improvement work undertaken
by individual farm owners, the other to improvement
or reclamation work of mutual benefit to a& number
of owners organized in accordance with the statutes.
The former has been termed drainage on farms, and the
latter termed drainage enterprises. These enterprises
in some states include considerable areas of timber and
other unimproved land not yet included in farms.

The statistics for drainage on farms were collected
in the general census of agriculture, while those for
drainage enterprises were obtained in a special can-
vass of those enterprises. Since drainage on farms
may be either inside or outside a drainage enterprise,
and since the drains that each owner installs upon his
own farm may be either supplemental to or entirely
independent of the works installed by an enterprise,
the figures for the two parts of the drainage census
are presented separately.

No census of drainage enterprises was taken in the
states of the New England and Middle Atlantic divi-
sions, or the other states north of Potomae River. No
enterprises of a public nature in Alabama, Virginia,
and West Virginia had begun actual construction on
January 1, 1920, so those states have been omitted
entirely from this part of the census. The figures for
drainage on farms include all states.

TapLe 1.—SUMMARY: 1920.

ITEM, Amount. l’e:{ fteﬁjc of
DRAINAGE ON FARMS.
Number of all farms in the United States. .. ..o evieeeivrranrercnaaracaeaas 6, 448, 343 100.0
Tarms reporting land having drainage. -......cveemmcoreiioroiaananen 924, 810 14. 8
Tarms reporting land needing drainage. ... ..ol 956, 095 14.8
Allland in farme., . oeecne i e nes acres 955, 883, 715 100. 0
Tmproved land in farms. - .oceeniiiiiiiiai s acres 508, 073, 007 52.6
Tarm land reported as provided with drainage............oocooonenen acres. . B3, 024, 975 5.5
Tarm land reported as needing drainage.........ocovvvmimancaranses acres. , 89,110, 357 4.1
Noeding drainage only. ..o.veeeemmriameiieminuinnnenaoamoos acred. . 10,459, 181 1.1
Needing drainage and clearing......oovvnimniinineineoee acTes. 28, 651,176 3.0
DRAINAGE ENTERPRISES.

Approximate land area of the states included..........cooeeieenennt acres 1,717,932,160 100.0
All 1and in operating drainage enterprises. .......ooooveerrveraeen-s acres €5, 495, 038 3.8
Tmproved land......covvesieanrsuesebnrmrmomeanrmeamasanannan acres. 44,288,235 2.6

Per cent of all imi)roved land in farms. .coccoiiii e 8.8 |oveenenen-
Timber and cut-over Iand. . .. cocoiiioiii i e acres. 11,283, 532 0.7
Other unimproved land. ... .ocoeriiaiaieiiiiinniaiaiinee s acres 9,023,271 0.6
Swampy, subject to overflow, seeped, or alkali ..ooooiaialns acres. 7,224, 213 1LO
Suffering a loss of crops from defective Arainage . ccvevineennenanns acres. 3,011, 407 4.6
Improved land prior to drainage......coveeerimrecracaeaanns acTes. 24, 586, 236 37. 5
Increase since drainage hegan. ..voeeeeenn ioniroanaeenass acres. 19, 701, 999 30.1
Land in nonoperating enterprises. ... ocoommmmasasnasonssnnsaesocnns artes 8,924, 821 0.2
Open ditches in operating enterprifes....oovuuercanrvarerannraeenaes miles. 111, 770.0 100.0
CIOMIDLELEM . -+ v e ee e snansamenreenmemaemennnnr e anan mailes. 107, 468.2 96.2
Additional under construetion...cevoeamenereaciiinraraimacans miles. 4,301 8 3.8
Tile drains in operating enterprises.. .. coooveiiroacneaomocueaoeennns miles. . 45,173.8 100.0
COMPLEted . «vv s vaeescmeceamannsusamesar et e miles. . 49 3117 93.7
Additional under constrietion. ... csoamerarra i miles. 2,862.1 6.3
Total capital invested in and required for completion of operating enterprises. . $434, 594, 979 100.0
Capital invested in these enterprises to Dec. 81, 1910, ..o cvvinnnnnnnnnes 372,273, 567 85.7
Additional capital required to complete these enterprises. .........----- | 62,321, 412 14.3

Average cost per acre when completed. ... oocoeiiiaiieniiiainenne | 6.64 loeeeinnnen
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DRAINAGE ON FARMS.

Explanation of terms.—To secure uniformity in the
returns relating to drainage on farms, the Bureau of the
Census supplied its enumerators with certain defini-
tions, which were substantially as follows:

Drainage of agricultural land was defined, for census purposes,
a8 the act or process of drawing off an excess of water by under-
ground conduits, pipes, or tiles, or by open or cavered trenches in
the surface of the ground, for the purpose of improving the condi-
tion of the soil and crops.

The area provided with drainage, in farms, includes the acreage
actually benefited or made of more value for agricultural purposes,
by artificial drainage, but does not include land on which only
temporary work has been done, such as “hedding” the fields or
laying out “dead furrows” to hasten the surface flow,

The area needing drainage, in farms, comprisesthe additional land
that is not now suitable for crops, but which could be made availahle
Jor cultivation (1) *“by drainage only,’* which isthe acrenge needing
no clearing or which is covered with grass, weeds, or other annual
growth, and (2) “by drainage and clearing,” which is the acreage
covered with trees, stumps, or perennial woody shrubs,

Improved land in farms includes all land regularly tilled or
mowed, land in pasture which has been cleared or tilled, land
lying fallow, land in gardens, orchards, vineyards, and nurseries,
and land occupied by farm buildings,

Woodland in farms includes all land covered with natural or
planted forest trees which produce, or later may produce, firewood
or other forest products.

Farms in drainage and levee districts are those for which the
operators answered afirmatively the question, “Has any part of
this farm been afforded drainage or protection against overflow by
a drainage or levee district, or by the state, the county, or a private
company or individual?” Levee districts, however, generally are
not included in the enterprises for which data are given in this
report, (see definition of drainage enterprises helow).

Farms and farm land.-—The acreage shown for drain-
age on farms represents land where drainage is actu-
ally in operation and which has actually become more
fully available for growing crops by reason of the
drainage. This is to be distinguished from the area
merely provided with outlet facilities by organized
drainage enterprises. Drainage on farms represents
in most cases the result of work done by the farm
owner, either independently or supplemental to the
work done by a drainage enterprise, but the acreage
would include also any farm land receiving similar
benefits directly from the works of an enterprise.

DRAINAGE ENTERPRISES.

Explanation of terms.—The more important. terms
used in connection with the census of drainage enter-
prises were defined as follows:

Drainsge enterprises comprise public corporations and local
improvement districts formed under state laws, commercial enter-
prises draining swamp or overflowed land for sale, any other organi-
zations that may he engsged in extensive land-drainage work,
and also tracts of 500 acres or more drained by individual owners,
Enterprises such as lovee districts that have not authorized the
construction of open ditches or tile draing are not included.

Enferprises located in more than one county were divided, for
tabulation, and the part in each county treated as a separate enter-
prise, though the capacities of drainage pumping plants are given
only in the countiesin which the plants are located.

Operating enterprises, as designated in this report, are those
drainage enterprises that had comploeted the drainage works au-
thorized, or had at any rate begun actual construction work, on
or before January 1, 1920; enterprises that had been establiched
but had not begun construction are termed * nonoperating.

Land in drainage enterprises is the area that has heen benefited
oris to be benefited by the improvement worka constructed by the
enterprises. In the case of overlapping enterprises, deduction has
been made for the amount of duplication,

All land in drainage enterprises is divided, without regard to
drainage condition, into (a) improved land; (b) timber and cut-
over land, which would require clearing to be thoroughly fit for
cultivation; and (¢) all other unimproved land, which would not
require expensive clearing before cultivation.

The assessed acreage for any single enterprise is the same as
the area in that enterprise. However, the total assessed acreage
may he considerably greater than the total land in enterprises, for
in summing up the assessed acreage in the county or gtate, dedue.
tion was not made for acreage assessed in more than one enterprise,

Improved land in drainage enterprises consists very largely of
improved farm land, though it may include some other improved
land receiving benefit from the works of the enterprises.

Timber and cut-over land includes farm woodland of natural or
planted forest trees as well as other timber land or areas that
would need clearing of trees, stumps, or perennial woody shrubs.

Land designated as swampy or subject to overflow includes all
land permanently or generally too wet for cultivation, land subject
to periodical inundation by stream floods, seeped and alkali land
in jmigated regions, and all other land unfit for cultivation by
reagon. of insufficient drainage. This classification is without
respect to the conditions as to improvement or timber.

The area suffering a loss of crops is intended to include only land
devoted to planted crops, which suffer damage, either partial or
complets, because of defective drainage. ILand which would he
cultivated if drained or protected against overflow is notincluded.

Capital invested, for the purpose of thia investigation, was defined
a8 cost, including charges for engineering, organization, rights of
way, construction of drainage works, damages, land and buildings
except thase held for eale or farming, and any other expenditures
properly chargeable to drainage and paid by the enterprise.

The drainage works of an enterprise include all varieties of under-
ground conduits, pipes, or lines of tile, or drains of stone, wood, or
other material; also open ditches and canals, together with acces-
sory levees, dikes, dams, weirs, pumping machinery, gates, and other
devices for the dmining away or control of surface and soil waters.

Tile, as the term is here used, includes pipes of earthenware,
concrete, or other material buried beneath the surface in such a
way ag to permit the excess water to flow away. The size, if cit-
cular, is expressed by the inside diameter in inches.

Ditches include all open artificial trenches, usually with eloping
gides, The width is that of the bottom.

The type of drainage shows whether the drainage water from an
enterprise is discharged by gravity or by pumping.

A pumping district is one where all or a part of the water from the
drains callecting at a low point must be raised by some form of
machinery in order that it may be removed from the area.

Drainage pumps include all kinds of machinery and devices for
lifting the drainage water.

Pumping engines include all kinds of engines and motors for
operating the drainage pumps,
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Operating and nonoperating enterprises.—In most of
the tables that follow, statistics are given for operating
enterprises only. These enterprises, as already de-
fined, include both those which have completed their
drainage works and those with such works under con-
struction; among thelatter may be some that had com-
pleted the original plan of reclamation or improvement
gseveral years ago but were constructing extensions or
enlargements on January 1, 1920. The nonoperating

enterprises have a legal existence, though they have

not yet accomplished any drainage. They may in-
clude enterprises that on the census date had com-
pleted their plans, sold bonds to cover the cost of the
undertakings, and let contracts for the construction
work; and also projects that had just been established
by decree of the court er other designated authority
and were still subject to considerable change in area,
plan of drainage works, and cost. The figures are
presented for the United States as a whole in Table 2,
and for geographic divisions and states in State
Tables 1I and III {pages 373 and 374).

TABLE 2.—LAND AND CaAPITAL INVESTED IN ALL ENTERPRISES,

CLASSIFIED A8 DBETWEEN OPERATING AND NONOPERATING
ENTERPRISES: 1920.

LAND. CAPTTAL
To Dec. 3L, 1919,
CLASS. Addi-
clégrt tional
Acreage. o . I’ex;; rtaqujred
cen 0 COm-
total. {| Amount. of ‘pleto.
total,
All organized enterprises. .| 69,419,850 | 100.0 {|$373,387,025 |100.0 397,259, 090
Operating enterprises.......... 65,485,038 { 04,3 [l 372,273,667 ; 99.7 | 62,321,412
ith works completed. ..... 56,763,761 | 8L.8 | 203,857,023 { 78.7 |..n\vuuness
‘With works under construc-
N crvevirnnssnsannnnarss 8,731,287 { 12.6 78,4186, 544 | 21.0 | 82,321,412
Nonoperating enterprises. ..... 3,924,821 57 1,123,458 | 0.3 | 34,937,678

{ The Inquiry asked for the “total cost of the entaz;pr!se to Dec, 31, 1919, and for
an “estimate of additional investment to complete.’

Location of enterprises.—Three-fourths of sll the
land in drainage enterprises in the United States (78
per cent of the area in operating enterprises and 75
per cent of that in all enterprises) is situated in those
states north of the Ohio and Missouri Rivers and east of
the Rocky Mountains, including Missouri and Kansas.
The Southern states from the Potomac to the Rio
Grande contain 19 per cent of the land in operating
enterprises and 22 per cent of that in all drainage
enterprises, and the western states have the remaining
3 per cent. 'The drainage water from three-fourths of
the land in the enterprises in the United States ulti-
mately reaches the Mississippi River. In the north-
eastern states, omitted from these statistics, compara~
tively little drainage for agriculture has been under-
taken.

Michigan has a greater area in drainage enterprises
than any other state, 9,754,679 acres reported in all
enterprises, and Indiana, Iowa, Minnesota, and Ohio
reported areasranging from 5,000,000 to 9,000,000 acres
each. Indiana has the greatest portion of its area
organized for drainage, more than 39 per cent of all
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land in the state having been included in operating
enterprises, and nearly 41 per cent in both operating
and nonoperating enterprises. The distribution of the
land in operating enterprises is shown by the map fol-
lowing page 346, and the figures for all enterprises, for
each geographic division and state, are given in State
Tables I1, III, and IV (pages 373 to 375).

TaBLE 8.—LAxDp AND Carrran INvEsTED 1IN ALl ENTERPRISER,
Crassrrien By Drarvace Basin: 1920,

LAWD, CAPITAL,
To Dec. 31, 1919,
DRAINAGE BASIN. Per ! Addl-
cent tional
Acreage of Pm; rfquired
cen; 0 pom-
total Amount. of Pleta.
total,
Al organized enterprises. ... 169,419, 859 |100.0 |18373,897,025 [100.0 (07,250, 000
Operating enferprises. - .o.....-.105,495,088 | 94.8 || 872,278,567 | 9.7 | 62,321,412
Atantie Ocean,..... 8.0 {1 17,004,854 | 4.6 | 13,800,175
Giulf of Maxico, east 1 : Lzl Leers! 131 1480
Lower Mississippi River 2. .. 11.6 || 47,516,484 | 12,7 | 21,883,482
Ohilo River. . 15.8 1 42,582, 11.4 ¢ 1,588,775
Miesour] River. . ........_. 2,510,1 3.6 {| 21,350,065 5.7 | 2,466,268
Lpﬁer Mississippi River 2. ..(10,850,408 | 16.8 || 105,150,705 | 28.2 , BOB, 447
Gulf of Mexico, west!.......| 3,324,860 | 4.8 950, 29| 800,23
Rio Grande. . 766,870 | 1.1 3,508,708 | 0.9 885, 500
CGireat Basin. ,763 1 0.2 ]| 1,128,824| 0.3 | 1,865,800
Colorado Rivi 138,280 | 0.2 814, 0.2 | 1,609,195
Pacific Oceant, , .. 20,401 | 0.1} 1,263,686 0.4| 150,
San Franciseo Bay. 086,118 | 1.4 {l 48,184 577 | 12.4 | 5,194,474
Columbis River..... J mmBme] 0.3 3,378710] 0.9 3
Hudson Bay........ venn] 7,902,848 | JL5 || 16,228,414 | 4.3 48D, 500
Great e ernaeeernans 18,611,386 | 23.9 || 50,335,438 | 13.5 | 717,000
Nonoperating enferprises........ 3,924,821 | 5.7 1,123,458 { 0.3 | 34,987,678
Atlantic Oeean. . __.......... 1,044,921 | 1.5 242,721 1 0.1 2,957,792
Gulf of Mexico, east L....... 41,2301 0.1 25,056 1 (3 403,194
Lower Mississippi River 3...( 1,104,600 | 1.7 350,928 | 0,1 | 11,475,017
Ohio River, 158,682 | 0.2 89,475 gv 1,501, 407
Missouri River. . ...... 0.5 155,016 | () | 6,785,438
Upper Misslssippi Rivi 0.8 , 028 E' 3424, 581
of Mexico, westL... 0.6 48,000 | (2) | 1,417,500
Rio Grande B) llessmornsnasnsfanasan 150,000
Great Basin, . .... 3) 9,500 | (3 7,500
o River... 3 500 | (2 , 000
O ¥ 1,000 | (2 400,000
Columbia River ¥ 54,725 | (¢ ,000
Hudsom Bay 3 2,484 | (3 104,023
reat es. 0.2 25,125 1 841,226

1 The eastern and western areas drained into the Gulf of Mexico are s&l%uated by
theregion tributary to Mississippi River, and do not include the land drained into
either the Mississippd or the Rio Grande,

2 Thadivision between. ui)pet and lower Mississippi River is made at the Missouri,
3 Less than one-tenth of 1 per cent,

Condition of land in enterprises.—The statistics
secured show that of all the land in operating enter-
prises slightly more than two-thirds is improved, and
somewhat more than one-tenth still is swampy or
subject to overflow, including land too wet for culti-
vation and that injured by the concentration of salts,
commonly called alkali, in the surface soil as a result
of irrigation. The improved land is approximately
75 per cent of all land in the operating enterprises in
the two- north central geographic divisions of the
United States, 45 per cent in the three southern divi-
sions, and 87 per cent in the two western divisions.
The portions swampy, wet, subject to overflow, or
alkali are approximately 8 per cent, 24 per cent, and
12 per cent, respectively, in the northern, southern,
and western groups of states. The condition of the
land before drainage, in the operating enterprises, is
shown in State Table V (pages 376 to 379).

In general, those drainage enterprises in the Atlantic
Coastal Plain, from North Carolina to Texas and in-
cluding the alluvialland of the lower Mississippi Valley,
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have heen organized for the reclamation of rather large
areas of level swamp land. The swampy land in the
North Central states, except in the northern parts of
Minnesota, Wisconsin, and Michigan, is generally
broken into smaller tracts by a slightly rolling topog-
raphy. Those enterprises in the Piedmont section of
the South Atlantic states and those bordering the
streams of moderate size in the Mississippi River sys-
tem are intended principally to protect against inun-
dation by stream floods or to remove the overflow
water promptly. Nearly all of the enterprises in the
Mountain states and a large part of those in the
Pacific states are for the drainage or protection of
irrigated land injured or threatened with seepage and
alkali.

In the Western states, irrigated land comprising
52,873 acres in drainage distriets and 600,678 acres in
irrigation districts and irrigation projects of the United
States Reclamation Service is reported as not to have
needed drainage or protection for itself, but to have
been assessed for the cost of drainage merely on ac-
count of being responsible for injury to the other land.
This acreage in the irrigation enterprises is not in-
cluded in the tabulations in this report.

The usual purpose of an organized enterprise is
merely to provide adequate outlets into which the
landowners of the district may drain their farms and
to afford relief from overflows for the district as a
unit, Therefore, the fact that an enterprise which has
completed the construction of the drainage works
authorized contains land still swampy, subject to
overflow, seeped, or alkali, or that suffers damage to
crops, does not show that the improvement works are
inadequate for the purpose intended. Perhaps some
of the supplemental drains that are properly the work
of individual farm owners have not been constructed.

TasLe 4.—LaND 1IN AL ExTererises, CrsssiFiep py Coxpi-

TION: 1920.
e e
UPERATING INTERPRISLA, i
i
i i Non-
Total, i oparat-
CONDITION GF LAND. — | Works | Works i
Pm; Ky 5 (m
cen \ ruetion
Acreage. | oranll (deresd |"Girey,
land.

Allland in enterprises.......... 65, 495, 038) 100,01 56,783,751 8,731 287[ 3,024, 821
Topraved 180 .. ee e e venesns 44,788, 325 7.6 40,828,083 3,459, 253 1,37«,495
Tlmbc'mndmt-ﬂv&rhuﬁ 11,283,@ 172l 8 200,400! 3,074, 040! 1,294, 018
Other unimproved land. . 9,923, 27Y) 15.2)1 7,725,277 2,197,994 1,254, 308

Swamypy, !mh oot to ovarflow, |

56epod, o 81KAH «vrvvasnranas 7 204,2131 1101 4,496,929 2,727,201 2,289, 562

Suﬂeringulawufcmpa ......... cm 407 Q.C\ﬁ 2,340,085 671,342 239, 192

Size of enterprises.—To show the statistics by coun-
ties, as has been done in the reports on drainage for
separate states, required that an enterprise located in
more than one county be divided, and the part in each
county be considered as a separate enterprise. In
this way 56,949 operating drainage enterprises are
counted in the United States, with an average area of

AGRICULTURE.

1,680 acres assessed. The number of enterprises in-
cludes both those organized for original construction,
and those for reconstruction undertaken by petition
and hearings in the same manner as prescribed for
establishing new drains, which has been the customary
method for maintaining or renewing public ditches in
some states; it includes also those organized for ex-
tending drains constructed previously, or for uniting
two or more such drains into a single system.

The assessed acreage exceeds the land in operating
enterprises by 30,134,253 acres, which is the amount of
overlapping. Theland in enterprises and the assessed
acreage on each line of Table 5 refer to the same enter-
prises. From the total area of each enterprise, desig-
nated as the assessed area, the net amount of over-
lapping with enterprises organized previously was de-
ducted, to determine the area to be tabulated as land
in enterprises.

There are 543 nonoperating enterprises, which have
a total assessed area of 5,245,428 acres and an average
area of 9,660 acres. Of this total, 1,282,107 acres are
a duplication of land assessed in earlier enterprises.

TABLE 5.~LAND 1N OrERATING ENTERPRISES, CLASSIFIED BY
S1ze or ArrA AssEssED: 1920.

ASSESSED AREA,
Land in
SIZE GROUP. enterprises Per
(acres). Acrenge. | cent of
total.

Al operating enterprises.........n.onn.n. 05,495,038 || 05,629,201 | 100.0

TLess than 200 80185, ccovvarinsnes 791, 506 1,155,395 1,2

200 to 409 acres. 3,263,873 5,285, 772 5.5

500 to 999 acros 5,466, 072 9,202, 602 9.6

1,000 to 4,999 acres 18,637,501 || 30,153,424 | 3Lb

5,000 to 9,099 acr 9,178, 4 ,842° 3 14,5

10,000 to 49,999 acres. ... 17,787,764 || 23,412,104 | 24,5

50,000 to 99,999 ACres. . ..., 6,608, 673 7,840,623 8.2

100,000 t0 499,999 80788, o civiine s 3 923,243 4, 730 978 4.9

Character of enterprises.—Most of the drainage en-
terprises, comprising 92.4 per cent of all the land in
the operating enterprises, are public corporations or
local improvement districts organized in accordance
with general state laws specially framed to permit or
to encourage the reclamation and improvement of
land that is swampy, wet, or subject to overflow.
Such enterprises have been classified here as drain-
age districts and county drains, according to whether
the executive authority is vested in officers specially
chogen for each district, or in regular county officials
serving in the same capacity for all the county drains
in their respective counties. This classification is not
recognized in all states, however, and the term district
is used in several states for enterprises here designated
as county drains. The district form of organization
has been used altogether in Colorado, Georgia, Idaho,
Louisiana, Tennessee, Texas, Utah, and Wyoming,
and the county form entirely in Iowa,' Michigan,
Minnesota, Montana, North Dakota, Ohio, and South
Dakota, for public enterprises established primarily
for dramage Both Iorms have been used in the

! llxceptmg ﬂmse pumplng districts governed by elected trustees.
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other states where organized drainage is important,
but in Arkansas, Florida, Illinois, and North Carolina
the area served by county drains is less than 5 per cent
of the total in enterprises. A few laws prescribe for
each enterprise a governing board comprising both
regular county officials and members specially ap-
pointed or elected for the enterprise.

A considerable number of drainage districts have
been established by special acts of the state legisla-
tures, which determined more or less specifically for
each district what land should be included, the manner
of selecting the officers, their duties and powers, and
the various steps in securing construction of the im-
provement works, in financing the project, and in
apportioning and collecting the assessments to pay the
expenses incurred. Rathermorethan one-third,inacre-
age, of the operating drainage districts in Arkansas,
and practically one-fourth in Florida, have been cre-
ated by such special legislation.

In general, drainage districts and county drains
are established by order of the administrative board
of the county or by decrse of a court designated in the
drainage law, after petition, investigation, and pub-
lic hearings to determine the necessity and public
utility of the project. The statutes provide the basis
for apportioning the cost against the property to be
benefited by the proposed work, and most of the
states authorize the issue of drainage bonds by the
districts or by the counties,

Township drains are similar to county drains, but
the officers of the townships, instead of the county
boards, determine whether the enterprise shall be
established and afterwards control construction of the
works authorized.

The state drainage projects are located in Florida
and Minnesota. Those in the former state are drain-
age districts organized under special acts of the
legislature; those in the latter state have the character
of enterprises classified here as county drains, with
state instead of county officials in control after the
decree of establishment has been issued.

Irrigation’ districts included as drainage enter-
prises are those public corporations formed to con-
struct and operate irrigation works, which have under-
taken the construction of works to drain or protect
land in the district injured or threatened with seepage
or alkali as a result of the irrigation. In character
they are not unlike drainage districts. The area of
the drainage enterprise is the area to be drained or
protected, not the area of the irrigation district.

The United States Reclamation Service irrigation
projects are included as drainage enterprises under the
same circumstances as irrigation districts, the area of
the drainage enterprise being the area to be benefited
by the drainage works.

Commercial developments are principally enter-
prises formed under ordinary business corporation
laws for the primary purpose of reclaiming unimproved
land to be sold at a profit.

TT479°—22—24
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Individual ownership enterprises are private under-
takings by single farm owners, or occasionally by a
few owners cooperating without formal organization,
for improving land already in farms. Only those in-
dividual enterprises designed to benefit 500 acres or
more have been included in the statistics for drainage
enterprises. They are included also with the smaller
undertakings in the figures for drainage on farms.

TasLe 6.—LAND AND CAPrrarn INVESTED IN ALy ENTERPRISES,
Crassrrrep BY CHARACTER OF ENTERFPRISE: 1920,

LAND, : CAPITAL.
| To Dec, 31, 1919,
CHARACTER OF ENTERFRISE, : Addi-
cl;grt | tional
Acreage. of 1l Pex;; !;equlred
| cen o com-
total) Amount., | %5% | FRCO
{ total,
+ All organized enterprises. ..| 69,419, 859 |100, 0 |1$373, 397,025 |100.0 1807, 259,000
Operating enterprises.... 94,3 || 372,273,567 | 99.7 | 62,321, 412
rainage districts1. 3L 8 11172, 013,972 | 46.1 1 39,136, 568
Generalstatelaws, 20,2 | 147, 511,259 : 39.5 | 24, 503, 523
Spetial acta.... 2.6 1| 24,502,713 | 6.6 14,543,045
County draing .. 54,6 || 169,743,003 | 45.5 | 9,882, 4
Township drains O 105,133 ] 0.3 574,963 1 0.2 4,
Btate drainage t;fm}ects. seveeeal 1,422,844 [ 2.0 , 845, L81{ 6,434,440
1. 8. Reclamation Bervice.... 287,809 | 0.4 3,912,371 L0 , 530, 243
5 0.3 1,459,714 0.4 2, 555829
0.3 , 279,828 1 0.9 1,128,000
0.6 6,449,252 | L7 841,750
4.1 L, 884,045 | 21 9,
5.7 1,123,458 | 0.3 | 84,947,678
4.7 72,834 1 0.2 | 28,339,970
3.8 762,830 | 0.2 | 25,073,970
0.9 20,004 | (}) | 1,266,000
0.9 302,224 | 0.1 8,139,808
To D Arains...ooionnes [ =B (3 TN | PO PPN 2,400
TU. 8. Reclamstion Service, ... 7, 000 g‘) ................... 150, 000
Commercial davelopments.... 50,000 .1 45,000 | (%) 150, 000
Individual ownerships........ 10,6001 (2) 3,400 | (2 155, 500

1 All of the statistics for which character of enterprises was not reported, except
35,082 scres and $218,951 invested to Dee, 31, 1919, relate to either d.rsguage districts
or county draipsin Indiana,

* Less than one-tenth of 1 per cent.

Drainage works,—The total works completed by
drainage enterprises to December 31, 1919, comprised
107,468.2 miles of open ditches, 42,311.7 miles of tile
drains, and 3,519.8 miles of accessory levees; the addi-
tional lengths under construction were 4,301.8 miles
of open ditches, 2,862.1 miles of tile drains, and 810.2
miles of levees. These figures do not include drains
or levees installed by individual farm owners supple-
mental to the works of the enterprises, nor the works
of flood-protection or levee districts that had not
undertaken the construction of ditches or tile drains.
There are 212 pumping districts among the operating
drainage enterprises in the United States.

The average depth of the main or outlet ditch was
reported for each enterprise. The maximum depth of
outlet reported for any enterprise in the United States
and the maximum in each state are shownin line 15
of State Table V. The maximum length, width, and
depth of outlet shown in that table for any state may
not refer to the same enterprise.

In State Table V, line 16 shows the mean depth
of branch ditches (open ditches only), which is a very
crude indication of the depth of soil drainage that may
be obtained in the enterprises as determined by the
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depth of outlet provided for farm drains. The mean
depth was computed by giving each separate depth a
weight in proportion to the acreage it serves. As
most enterprises reported depths in whole numbers
only, the occasional decimals were omitted in making
these computations. Depths less than 3 feet and
those 10 feet and greater were omitted, because it
seemed that they did not represent so well the average
depths of outlet provided for all the farms in those
enterprises. To include these groups, computed as 3
feet and 10 feet, respectively, would show the mean
depth for the United States 5.5 instead of 5.4 feet.

TABLE 7.—LAND AND CArrTAL INVESTED IN OPERATING ENTER-
rriees, CLassirzep BY Kinp or Draivace Works: 1920,

LAXD, CAPITAL,

To Des. 31,1019,

Addl-
EIND OF WORKS. clggtc
Acreage. of I’u; required
ocen!
Amount. | %o complm.
total,
ANKINAS. cocvvvmnimrrncenes 65, 405,088 1100.0 13372 278,567 (100.0 [$62,321,412

EFFAEY 166,943, 040 | 41.9 | 21,798,980
5,656,000 | 8.6 || 52,263,084 | 22.1 | 27,114,634
- 4,9%% 7.6 msmm 12.5 | 2,816,160
o1 10,731,279 | 1604 73457,209 19,7 |6, 888,175
w03 0.7

13,807,308 | 8.7 1,008,475

! Less than one-tenth of 1 per cent.

TABLE 8.~LAND AND CAPITAL INVESTED IN OPERATING ENTER-
prisEs, Crassiriep sy Tyee or Dramaces: 1920,

LAND, ‘ CAPITAL.
To Dec. 81, 1918,
TYPE OF DRAINAGE. Per ‘;}é‘é}‘ai
Acreage. Wo?t Per | required
total| Amount. | %Gt ! b0
total.

All operating enterprises.. .| 66,495,038 [100.0 {{8372,273, 567 |100.0 342, 231, 412

Gravity drainage only..... veee.| 83,602,475 [ 97.1 [ 300,443,303 | 82.3 | 48,306,322
All dr e by pum] mg ....... 781,441 | 12| 32,020,807 | 8.6 2 001 761
Part gravity and part pumping.! 1, 111,122 1,7 || 88,800,457 ; 9.1 11,923 v.]
Total area served by pumps....] 1,544,010 | 2.4 (j..c.... PRI R tennavenesen

TaBLE 9.—PUMPING PrANTS OF QPERATING ENTERFRISER, AND
Acresce Servep, CrassrFiEnp BY Kind or Power: 1920,

ENGINE ; .
CABACITY. PUMP CAPACITY, || AREA SERVED,
KIND OF POWER, Per Gallons Pear Per

130!“50- eent | cant | g o eont
'power.| of || . R of | Acreage. | Tor
total. | e total. total.

All operating enterprises.| 67,180 | 100.0 [{15,949,166 | 100.0 |11,544,010 | 100.0

SteaM.uvesnnnsannes [ : 25,8 {1 7,125,848 | 44.7 || 496,426 | 32,0
A o P VN . 4721 54.8 | 5,783,756 | 36,01} 706,794 | 456
Internal combustiou 48,801 001, 1.6 ) 250,462 | 16.2
%%ando}i it t i LN 82 974,200 81 87,466 4.4
AL niernal com- i
2 890 1.3 189, 500 1.2 ‘ 14,728 1,0
sois] o3l 7reo0) 06| Eao| o4
126 .2 8,600 | (% 52,348 02
i Inel 2,450 steam, 1,330 eleetric, and 1,705 not divided.
2 Inclu electric, 245 internal pdmbustion, and 415 not divided.
s Includes 75 stesm and 140 imemnl cumbustio
4 Tasy than one-tenth of 1 edp
¢ Includes 594 scres served by 1 wnter-wheol

TasLe 10.—PuMrING PraNTs 08 OPERATING ENTERPRISES, AND
Acrraar SErveD, Crassmiep BY Kmwp or Pume: 1920,

@
‘é‘ PUMP CAPACITY. cf:jfgg. AREA SERVED,
B
KIND OF PUMP, | ©
: E Gallons | Per ) Per Per
or  |centof|i HO'S" | ony ofll Acrenge, | Cont
g nute. | total, || POWer. | tota] &
= otal.
All operating
eaterprises,.... 453 || 16,049,166 | 100.0 || 67,180 | 100.0 | 1,544,010 | 100.0
%antrlhlgal. .......... 23 14,500,808 | 90.9 02,509 | 8.0 [ 1,071, ;ﬁ" s
Bom:yandcmmm- ! ’ '
................. 3 75, 000 0.5 200 0,3 2,600 0.2
BOTOW. 1o s s |l 1,22s660| 7.7( 3,85 57 msm g4
Cmtﬂ!ug,al and screw| 3 84 000! 0.5 1251 0.2 42001 0.3
Not reported......... 6 12 850 0.1 150 0.2 l31,618 2.0

1 Includes 594 acres served by 1 water-wheel.

TasLe 11,—LAND IN OprERATING ENTERPRISES, CLASSIFIED BY
AveErage DepTE oF BrANCH Drrcres: 1920,

Per cent

DEPTH OF BRANCH DITCHES, Acreage. of total,

65,495, 038

st

BrommemSan]| 3

)

oo b &
boboobe
RTINSO (-]
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Maintenance of works.—Most of the laws govern-
ing drainage enterprises provide that the executive
boards of those enterprises classified herein as drain-
age districts may maintain and repair the drainage
works of their districts, and that the county boards
or other designated public officials may keep the
county drains in proper condition. In states having
two or more drainage laws, a different method of
maintenance may be provided for the enterprises
established under each statute. Inspection of the
public drainage works at least once each year is re-
quired in Iows, and twice each season in those counties
of Minnesota in which the cost of the enterprises has
reached $50,000. Annual estimates of funds neces-
sary for maintenance work are now required by law
for part or sll of the public drainage enterprises in
nearly every state in which public drainage organiza~
tion is authorized. All public drains in Michigan and
all dredged ditches in Indiana are repaired or recon-

structed only upon petition and after proceedings .

gimilar to those required for establishing a new drain.
In some other states also this has been the usual
method of obtaining repairs until very recently.

The greater part of thelaws provide that the costs for
maintenance and repairs shall be assessed against the
land that was assessed for original construction of the
works, and in the same proportion as the construction
cost. Maintenance costs for all the drainage enterprises
in Texas and for those established under certain laws
in other statesare apportioned according to the assessed
value of the property in the enterprises. In Louisiana
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the costs are assessed in proportion to property valua-
tion or at a uniform rate per acre. Some statutes have
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TapLe 18,—IAND ¥ OperATING ENTERPRISES, CLASSIFIED BY
Date Extererise was OrRgANIzED: 1920,

authorized or required that the ditches bhe divided LAND. AREA AGSIESED,
into sections and allotted to the landowners for keep-
. 3 : DATE OF ORGANIZATION,
r. 4 Per Per
ng1n repat Acreage. |centof|| Acreage. |centof
total, total,
TapLE 12.—LAND AND CAPrTAL INVESTED IN OPERATING ENTER-
prises, CrassIFIED BY METHOD oF MAINTENANCE: 1920. All operating enterpriges.......... 66,405,088 | 100.0 || 95,020,201 | 100.0
Before 1860. . 97,810 | 0.1 9,110 0.1
1860 £0 1869, 785387 L2 932,55 | L0
LAND, CAPITAL, 1870t0 1879 - somr| a2 4877|386
18800 1839, - 540204 | 88 8846 0.2
1800t 1809, ... aoeesr| eo.2| 1nsmes] 11
o3, i Gl 4y mel
- 0 ne o "
METHOD OF MAINTENANCE. Per Aaa 19100 1934. 174,008 | 26.5] 22,245,580 2.3
Acreage, | °%} Per | required glpr&%a: 11.%1519 1%.: 151%; 501 1g<g
cent 0 otre d
-|totalil Amount, |“C2 complete, ! !
total,
Tasre 14.—Carrran INvesTED 18 OPERATING ENTERPRISES,
Al operating enterprises. ..| 65,495,038 [100.0 {ls372, 273, 567 [100.0 [s62, 321, 412 Craserriep By Dare EnrErerise Wis OreaNizep: 1920.
By Alstriot 0rees. ...vvvreeennss 14,184,281 | 21.7 || 182,883,309 | 85.7 | 23,717,025 !
By CORGB0E v 1eren: | 12687078 | 104 || 83,422,360 | 22.4 | "5, 474,587 [ CAPITAL.
By method not specified 553,068 | 0.8 8,817,582 | 1.7 813,775 -
Bylandowners.......... 3,850,148 1 5.4 6, 082, 4.3 , 668, .
No malntenance provided 80,512, 636 | 46.8 || 1133431700 | 30.4 | 8 862,658 ' To Dec. 31, 1919.
Not reporting 4,006,087 | 6.1 [| 20,224,001 | 5.4 | 22,204,824 DATE OF ONGANIZATION. Additional
Per required to
Amount, % F’ complete,
Further information than is given in the above )
table was not secured regarding maintenance pro- All operating enterprises.................| $872,278,567 | 100.0 | 362,321,412
vided for the drainage works. It is probable that the | Before180.....cocoevreeueoeeereeenenae. lo,ns ()
amount of systematic maintenance is actually much | 150iaise. o &35 5 25
less than the table would seem to indicate; that only %Eg%%? ““““ : 2%;23705;%‘1’ &é
an inconsiderable number of landowners clean out | 1905 to 1900 731012;320 4
the public drains of their own initiative; and that gig%gi%i;ﬁd m;%:g;% %2%
much of the contract work, and even some of that | ~ O FPoC- 8414, > '
reported as done by district forces, is really recon- ! Less than one-tenth of 1 per cent.

struction of drains that have been more or less neg-
lected. ‘

Date of organization—The progress in drainage de-
velopment is shown only roughly by the dates of the
organization of the enterprises, which are the dates
when the orders of establishment were issued, since
there may be a period of one or more years between the
order of establishment and the beginning of actual con-
struction, and since the work of construction may
occupy several years for a large enterprise. It was
not practicable, however, for the census to secure data
as to the time of the beginning or the completion of the
drainage works. Under the date of organization are
tabulated the entire area, works, and capital of each
enterprise, even including extensions made after the
original plan of reclamation was completed. For such
enterprises as irrigation districts, the date is approxi-
mately that when the drainage, rather than the irriga-
tion, was undertaken. '

Owing to the incompleteness of the records of drain-
age work in Michigan before 1897, when the county
drain law was enacted, no attempt was made to secure
information regarding the enterprises established pre-
vious to that year. In some counties in other states,
more particularly in Indiana and Ohio, the records
of the earlier drainage enterprises were incomplete or,
in some cases, entirely missing.

TasLe 15.—DrANS AND LEvEES (CoMPLETED AND UNDER CoNn-
BTRUCTION) IN OrErATING ENTERPRISES, CLASSDFIED BY DATE
ENTERPRIEE WAS ORGANIZED: 1920.

DITCHES. TILE. LEVEES,
DATE OF ORGANIZATION. Pert I’m; Part
cant cen oen
Miles. | ®0% || Mples. | ®0E N Miles, | O%
total. total, total.
All drains and levees...| 111,770.0 | 100.0 || 45,173.8 | 100.0 || 4,230.0 | 100.0
0.2 £2 O Ao
2.1 45| 0.1 CILY Y
60|l a25] 08 82| L3
2| B2l 280 A7 287| 50
3| 14| 43060| 9.5 3wL| &7
3| n.ofl 8754] &3 485( 101
. 538.9| 184 7,87.8] 174 801,11 183
1910 to 1914. . 876.7| 22.8{| 1Ls12.3| 2611 1,331 30.7
19150 1919, .. 0 16807.5| 151 14,287.7 ) 3L& 886.8 | 20.4
Notreported..oooneiiiionit  498.01 04l 1084 | 04l 108.5] 45

1 Less than one-tenth of 1 per cent.

Crops.—The principal crops grown upon the drained
land in drainage enterprises are corn, wheat, cotton,
hay, and sugar beets. Data were not secured to show
the part of each enterprise planted to any crop, so the
enterprises have been classified according to the prin-
cipal crop, and the total area of improved land is shown
thus classified in State Table V. No data were
gecured at the general census of agriculture which
would make it possible to separate the crops grown
upon land drained artificially from those produced
upon land drained naturally.
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Srare Tasie I.—~DRAINAGE ON FARMS, BY GEOGRAPHIC DIVISIONS AND STATES: 1920,

NUMBER OF PARMS. }E LAND IN FARMS,
- ‘ Avea ntall Needing dralnage,
DIVISION AND STATE. Hav- | Need- | drain- || 18nd Other Provided
i ing [age and! (acres) Total Improved | Woodland un- with Drainage | Drainage
farms, drgfn— drain- | leves ! (acres). (acres). (acres), in(ugcrr%ggd d(l;::lrnegﬁa (gg-?sl) only cl(?ag‘?n
BES. | mE 13?& 1 f " i (acres). (aores);.;
United States..... 6, 448, 343) 924, 815] 956, 095] 172,793 1,903,215,340!{ 955,3&3,715% 503,073,007 167,730,794] 285,079,014} 53,024,975 39,169, 630)(10, 459, 181128, 710, 458
GEOGRAVHIC DIVISIONS: § i
New England........| 156,664 9,083] 17,871 25| 80,604,640 16,990,642) 6,114,801 7,020,311 3,855,730/l 120,700 397,267 86,981 510,278
Middle Atlantic......| 425,147 61,548) 69,218] 1,543 64,000,000% 40,572,001 26,562,107 8,059,237 5,351,567)| 1,673,038 1,412,008( 505,0101 906,123
East North Cantral...| 1,084,744] 429, 584} 302, 63,739‘, 157,160,001 117,735,170 | 87,894,835 18,061,460 11,778,884\ 80,787,056| 5,870,356 3,243,427, 5,626,020
West North Central. | 1,066,951 163,714} 169,585 47,853 526,014, 560 256,973, 2281| 171,394,430 18,761,832 66,816,958) 11,758,930/ 7,260,530} 4,187,385 3,073,154
Bouth Atlatitio. ..., 1,158,878 114,953 156,780  6,979/! 172,205,440 07,775,243 48,500,866) 41,802,263 7,403,004 2,885,072) 7,511,230 696,687] 6,814,543
Eost South Contral...| 1,051,600 69,507| 106,972 17,200 114,885, 760) 7%,807,403] 44,380,132y 28,414,624 6,102,807\ 1,720,517 4 070,068 462,040) 3,817,028
West Bouth Central..| 996,088 44,835 91,508 25,000/] 275,007,440 173,449,127 64,180,608 20,749,152 79,510,360 2,365,701} 7,134,672  734,305| 6,400,267
Mouantain......... | 244,100 9,754 14,088 3,651)] 540,765,760} 117,387,226 | 30,105,368 8,887,071 80,344,287 456,015 960,948l 320,359 640,589
PROHIC. «errearnrannns 234,164 21,716 27,372 6,456 209,590,800 56,152,705 23,921,533 8,374,944 23,850,228 1,318,238 1,288,721| 213,077] 1,120,644
Nxw ENGLAND: - ! E | .
MAING. .rerenvarnersn- 48,2271 2,068 5425 23| 10,132,500] 5,425,9081 1,977,320 2,447,507 1,001,042 26,302 142,053)  19,030] 122,123
New Hampshire.....| 20,523 1,013 1,794i 18) 5,779,840 2, 604, 808 702,902 1,%9,838 601,060 11,777 40,783 9,014 30,860
Vermont.......c.....| 20,076 1,728 3,042 35| 5,330,360 4,235,801) 1,601,505 1,428,300 1,115,907 35, 640) 68,9121 19,205/ 49,647
Massachusetts...... .1 s2,0010 2,955 4,112 138] 5,144,080 2,494,477 908, 834 1,080,388 555,257, 39,022 80,883/ 21,212] 58,671
Rhbodelsland........ 4,083 118 350 2 6532, 850, 31,600, 182,855 130,462 68,283% 2,403 8,174 2,240 5,934
Connecticut..........] 22,635 1,203 2,830 36 3,084, %000 1,808,980, 701,086 683,718 514,175 14, 646 56,462 14,4300 42,032
MIDDLE ATLANTIC 1 i
New York..... R 193,105 33,896 38,523 1,4471 80,408,660 90,632,8031 13,158,781, 4,160,567 3,313,455! 1,180,423  779,467)| 318,85 460,602
NoWTOro0Y. < cvrnnva) 28,702 4,003 3,426 lasl 4,508,080 2,282,585 1,555,607 454,763l 272,2101 174,260 77,881(1 20,108 48,688
Pennsylvania........ 202,250 22,750 27,2650 235 98,602,450 17,087,513 11,847,719, 4,043,002 1,705,892 818,955  554,600| 157,852 306,838
Easr NORTH CENTRAL! I . .
OhfOenenononnnnnnn...| ©36,600 130,117, 85,326) 7,315 26,073,600 23,515,888 18,542,353 3,198,920 1,774,608 7,365,532 2,014,880 . 886,557; 1,128,332
205,126 111,435] 66,413] 14,830 3,008,5004 21,083,332 m,@%,ml 3,141,042 1,242,078) 8,308,844 1,717,088| 673,052 1,043,116
237,181 99,246 33,731 14,586 35,867,520 31,074,775 27,204,533 3,102,579, 1,577,663| 11,247,637 1,228,730)] 041,403 587,246
188,447, 66,048 64,310 23,:15& 36,787,200 19,002,001 12,025,621 3,217,000, 9,800,440 3,156,632 2,070,387\ 579,813{ 1,400,574
Wisoongin............] 189,205 21,838 52,228 3,003/ 35,363,840 92,145,223 12,452,216 5,401,0100 4,204,007 658,411 1,839,273 481,612 1,377,601
WesT NoRTE CENTRAL: § ]
MIDRESOtR.............| 178,478 53,011 73,905 16,421 51,740,120] 30,221,758 21,481,710 4,482,656 4,257,392| 2,093,084 3,504,574 1,801,457 1,703,117
TOWB.eneernceenenene m,«mg‘ 88,885 56,083] 20,658 as,sm,owi 33,474,896} 28,626,951 2,295,274 2,572,671\ 7,334,404 2,052,042|| 1,661,744] 301,108
Migsonr.......oueue. g oes3,008 11,017 10,5720 7,743 43,085,2800 34,774,079 04,832,066 8,553,857 1,387,856 850,663  830,603| 163,178 667,515
Nortk Dskota........ 7,000 652 2,600] 341 44,017,1200 36,214,751 24,563,178 679,836 10,971,737] 80,054 211,308 53,161 158,144
Bouth Dakets. ....... 74,637 4,077 11,828 1,028 49,195,520 34,036,401] 18,190,250 530,183 15,901,0581 161,871 446,015/ 356,049] 90,886
Nebraska............| 12447 2,850 2,003 1,064 49,157,120‘ 42,225,475/| 23,109,024 900,933 18,214,018| 214,428 145,818) 115425 30,303
KAnsas......eve.nvo.-| 165,286 2,806 2,573 628! 52,335,300} 45,425,179' 30,600,760, 1,313,098 13,511,328 106,085 88,202 38,871 31,921
80UTH ATLANTIC:
DOlAWArE. ..o v..oeina.| 10,1400 4,246]  2,4880 1,821]] 1,257,000 944,511 853,052, 222,858 68,801) 185,831 68,989 7,007 61,002
Marylsnd....... snl 47,0080 6,911 6,658 272 6,302,240  4,757,990) 3,136,728 1,327,221} 204,050, 240,790 184,820 33,267 151,553
Distristof Columbs. . o4 2 12neeen. 38, 400 5, 668 4,258 828 532! 197 115 58 57
VIrginia. ...oooeoeennn 186,242 9,800) 27,740  140)l 25,767,680 18,561,112 9,460,492i 7,907,352, 1,193,268 225,008 1,172,580(  77,192| 1,095,388
West Virginia. ....... 87,2800 1,949 10,304 3 15,874,080 6,500,700 5,520,308 3,460,444 580,038; 38,464/  310,868|© 82,253 278,615
North Caroling.,.....| 269,763 45,245 42,247 1,881)| 31,199,600{ 20,021,738 8,198,409§ 10,209,547 1,523,780]\ 1,086,933| 1,025,343]1 180,401 1,735,042
South Carolina.......| 192,603 26,993 24,604 1,071l 19,516,800, 12,426,675 6,184,150 5,302,575 930,941 676,152 1,341,003| 125,548] 1,216,355
GOTRI®, e ennennnne-] 310,732 15,121] 34,837 005 37,584, 25,441, 0611 13,055,200 10,491,s4sl 1,894,004 274,688 1,819 611 143,187| 1,678,424
Floridh...venerann o) BA,00B| 4,507) 8,486 1,266\ 35,111, 6,046,00111 2,207,271 2,780,700] 908,030 147,040,  6S7,021) 87,814 509,207
EA8T BoUTE CENRTRAL: '
Kentueky...oouumes.nl  270,626) 58170 19,5020 773 25,715,840 21,612,772] 13,075,746 6,015,280, 1,618,746 225,228 573,200 84,189, 489,110
Tonnessee. ... ........| 952,774 8,887 20,907 2,660 26,679,680 19,510,856) 11,185,302 7,080,160 1,245,385 254,118)  640,470||  76,644] 563,836
Alsbama. . ........ . 956,000) 19,967 36,511 352 32,818,5601 19,576,858 0,803,407, 8,301,177) 1,382,272 415,203 1,610,656] 150,028] 1,460,628
Mississippi........... 272,101} 84,9268 20,872 13, 29,671,680l 18,106,070i0 9,325,677 7,014,808 1,856,404] 825,878 1,455,534/ 151,179!-1,804,355
Wesr Bours CERTRAL |
Arkansas............. 233,604 13,426 3,437, 10,882 33,616,000 17,486,750 9,210,556 7,396,028 950,160 497,480 1,642,403 129,087| 1,512,416
Louisisna............. 135,463] 21,271} 14,985 10,518) 20,061,760 10,0(19,822} 5,626,226 - 3,614,040 770,556 1,004,935 1,005,769: 179,305 916,464
Oklshomms............ 191,988 2,082 8,065 44,424,000 31,901,034 18,125,321 4,206,171 9,020,442  107,014| 285,786| 39,788 225,908
TOXBEernnereeenene] 438,003 8,108 35,108 2,778(| 167,084,720/ 114,000,621\ 31,297,503 14,532,013| 68,260,205 756,263 4,130,614 385,226 3,745,389
MoUNTAIN: 1 i ﬂ‘
Montans..........o..t  S,677 766 1,728 B3G) 93,523,840 25,070,656( 11,007,278 1,646,462 22,416,016 51,146]  113,203]| 30,342 76,951
TA8hO..ooeeenneenn] 43,108 1,167 2,895 B47 53,340,5800 8,375,873 4,511,680 820,876 3,043,317 4, 648 199,874{ 37,666 162,308
Wyoming. .. ...... LU TAR 488 1,127 B37T) 62,430,720) 11,809,351 2,102,005 421,806 9,285,540 85,654 69,066/  23,837) . 45,229
Colortdo....oeevvuen-i 58,984 2,738 4,309 86,341,120 24,462,014 7,744,757  1,415,420( 15,301,837  127,037] 270,907  80,121] 190,876
New Mexico.........., 20,54 1,204 98 78,401, 2,409,633 1,717,224) 1,817,480 20,874,049) 47,311 49,102 - 29,018] 20,088
Arlzona.......codl 0978 M1 435 28 72,838,400 5,802,126 712,803 523,648 4,565,675 9,651 41,051} . 9,508) 82,355
Uteh.......... ceeeeeef 95,660 2,729) 3,085 79| A2,507,70 5,080,4101 1,715,3800 219,762 3,122,208|  74,316) 165,026 74,786 91,140
Nevads ooooernnennno 3,183 385 2 70,285, 2,857,168 5o4,741|  2s,637 1,733,78%l 46,252 50,730l as,005 21,84
Pacrrc: .
Washington...ceenene 10,020 14,328 2,680; 42,775,040) 13,244,720y 7,129,343 1,813,081 4,302,316 974,606) 576,005 45,2080 530,799
Oregom........ 6,618 0,863  B73l] 61,188, 13,542,318 4,013,851 2,300,506 6,318,871 220,582  471,308| 75,063 396,333
CaliforniB. v veuusnnnns] §078] 3,187 3,203 09,617,280 29,365,6;‘ 11,878,339 4,262,287 13,235,041 813,080 286,320| 02,808 183,512
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TasLy IL.—LAND IN ALL DRAINAGE ENTERPRISES, CLASSIFIED A8 BETWEEN OPERATING AND NONOPERAT-

ALL ENTERPRISES. :; OPERATING ENTERPEE(ES. ‘!f O toeamst
Approximate ! { i
DIVISION AND BTATE. st}ﬁggi“ea of j t’,lt‘c?‘,’??““g |
neluded i Aerprises. Works Works under |!
(acres). Acreaga, Igf{(ffa’l’t ( . completed | construction ||  Acreage. Eﬁo‘i“;{t
‘!g Acreage. Per cent (acres), (arres). ‘;
i of total. ;
H i 1
Btates moluded...cserneervennnns 1,717,932,160 | 69,419,859 |  100.0| 66,495,008 | 100.0{ 56,763,751 8,731,287 || 3,994,821 { 100.0
GEOGGRAPHIC DIVISIONS: i . !
Bast North Central.oeeeeeenunnnas . 157,160,980 | 32,073, 7 46.21 21,627,176 48.3 30,475, 905 1,151,271 446,558 1.4
Waest North Central.... . 326,914,500 19,986,111 28,7 19,217,367 | 20.3 16,959, 163 2,258,264 718, T44 18.3
Scuth Atlantie....... . 123,405,440 3,436, 887 5.0 2,385,38¢ 3.6 81,312 1,524,072 1,051,508 20.8
East Bouth Central.. . 82,087,200 2,798, 30 4.0 2,323,595 3.5 1,782, 588 503, 009 473,235 12.1
West South Central.. B 275,637,440 9,062, 48) 131 7,924,197 2.1 5,750, 958 2,173,239 1,138,283 20.0
Mountain. ....ooeeen - 548,765, 760 58, 800 1.3 | 810,076 1.2 246, 72 575, 204 78,738 2.0
Pachle eeveeeneeeennen 20, 583, 800 1,225,008 1.8 1,207,243 L8| 47,008 460, 22 17,765 0.5
EAsT NoRTHE CENTRAL: 1 ‘ ;
[0)1 TR crmmanenanas 26,073,600 8,147, 546 1.7 | 8,107,204 12.4 8,093,004 13,210 40,342 | 1.0
INAIRNA eeeeemmemeamemmmeeean 3,083,800 9,375,907 13.5 ‘ 9,087,153 13.9 8,857,674 218, 509 288,724 7.4
THINO0IS - 4 aemrecmvnnencnrecmesnnnnns 35,467, 520 3,082,033 5.7 3,009,049 6.0 8,459,474 478,575 72,984 1.9
MIChIZAN. covernennrnnns 36,747,200 | 9,754, 679 M1 9,729,171 14,9 9,511,555 217,618 25, 508 0.6
WIECONSID e eeenrereancsoensennencen 25,363,840 | 813, 560 12 704, 569 1.2 572,208 222,361 19,000 0.5
Wrsr NORTH CENTRAL! |
Minnesota 51,749,120 9,362, 944 13.5 || 9,232,709 1.1 8, 552, 800 679, 809 130,235 3.3
10Wa...... 33, 575, 040 5,283, 012 7.8l 5,224,478 5.0 4,685,080 529, 368 158, 534 4.0
MISSOUTE. vvemerenens 43,985,780 2,08, 2405 .30 2,596,204 4.0 1,838,945 737,259 384,061 9.8
North Dakota. ...... 44,917,120 1,248,328 L8|l 1,240,328 1.9 1,100, 044 140,984 8,000 0.2
South Dakota 49,105,520 292, 062 0.3 202,062 0.3 124,132 G7,980 [vmvemeerrrarnaloonerenns
Nebrasks, 49,187,120 633, 566 0.9 | 607,730 0.9 565,222 42,508 25,838 0.7
KANSAS e e e evmaenrenasmmamnnnrmnnsns 52,335,360 103,934 0.2 92,856 0.1 72,730 21,076 12,073 0.3
B0OUTH ATLANTIC: ) ;
North Carolina....... eemerenaenaas 31,193,600 542,818 0.8 542,828 0.8 448,857 02,171 [heveerene I
South Carolina......... PUPORRPOIN vee 19, 518, 800 144,237 0.2 140,081 0.2 24,864 115,167 4,206 01
GOOTEIB. s e pmemnenennrenn weemeenes 37, 584,000 104,006 0.1 65,452 0.1 43,728 21,729 38,554 L0
TIOTHA B v e aveareeoenmememanennennns 35,111,040 2,645,816 3.8 1,637,073 2.5 362,068 1,285,005 1,008,743 5.7
EasT BouTH CENTRAL:
Kentucky. .. 25,715, 840 471,874 0.7 358,480 0.5 288,143 70,337 113,304 2.9
Tennessee. . . 26,679,680 445,055 0.6 363,671 0.6 208,667 95,004 82,284 2.1
Mississippi.... 29,671,680 1,879,001 2.7 1,601, 444 2.4 1,175,776 425,668 277, 657 7.1
WEsT BouTH CENTRAL:
ATKANSES .o ereenammeenaresaaanren 33,616,000 4,151,834 8.0 3,479,501 5.3 2,124, 446 1,355, 145 072,43 1.1
Loulsiana,......... eeemenaeeanas 29,061,760 2,732,368 3.9 2,766,328 3.5 1,534,634 731,604 466, 040 L9
OkIEhomE. e vernnenns S 44,424,980 12,150 | () 12,150 ] @) 11,750 400 [leursmeemneaenafeceeees .
TOX8S. e eurenns 167, 934,720 2,160,128 3.1 2,166,128 3.8 2,080,128 BB,000 [lvevnmemrensensafennnaenns
MOUNTAIN:
MODEANIE, euee e crecccamnamerannanes 93,523, 840 108,082 0.2 168,082 0.3 44,682 124,000 (hieveerennnrnnrefaonrvenns
Idaho.....seenen- N 53,346, 560 78,732 0.1 64,842 0.1 43,802 20,750 14,090 0.4
Wyoming......... evevens 62,430,720 107,041 0.2 95,474 0.1 11,740 83,734 11,567 0.3
Colorado....... 66,341,120 171,656 0.2 171,656 0.3 66, 816 104,840 [|eaniaivnreeneralnnaronens
New Mexico. .. 78,401,620 147,219 0.2 140,219 0.2 20,169 120,050 7,000 0.2
Arizong.... 72,838,400 64,983 0.1 38,640 0.1 9,840 30, 000 25,345 . 0.8
Ttah. e nencrisernenns 52, 587,760 134, 554 0.2 113,823 0.2 23,908 89,830 20,731 0.5
Nevada...oooveerennannan PO 70,285,440 15,940 O] 15,940 (O] 15,040 Jeemaenaneas aoan|irassrruressrnes{eonsmacun
Pacrric:
Washington. . ...veeeeenemennsns . 42,775,040 99,789 0.1 o, 004 0.1 90,084 4,810 4,865 01
OTOEON . vvvvreereenremeannnnns —an- 61,188,480 4,000 O 4,000 ™ 4,000 |oeernnnnnn IR | SO
CalIOrnin...ouvvrarrecrennsnnennesns . 99,617,280 1,121,219 1.6 1,108,314 1.7 652, 931 455,388 12,900 0.3

1 Legs than one-tenth of 1 per cent.
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Srate Taprg TIX,—CAPI

DIVISION AND BTATE,

TAL INVESTED IN ALL DRAINAGE E
AND NONOPERATING ENTERPRISES, BY GEOGRAPHIC DI

AGRICULTURE.

NTERPRISE

S. CLASSIFIED AS BETWEEN OPERATING
VISIONS AND STATES: 1920.

INVESTED TO DEC. 81, 1018,

ADDITIONAL REQUIRED TO COMPLETE,

States included........

GROGRAPHIC DIVISIONS:

‘East North Central.......
‘West North Central. ...
Bouth Atlantie. ..........
Rast Bouth Central.......
West SBouth Central.......

BOUTH ATLANTIC:

Opersting enterprises.
Total Nonoperating Total. opegt?lng opﬁgxtli-ng
' All operating Works  |Worksunder) enterprises. enterprises. | enterprisss,
asnterprises. completed. |constraction.
Amount. C}ZS:_ Amount, cf;?{. Amount. | Amount. | Amount. UESE. Amount. ch?; Amount. | Amount,
$373, 397,025 | 100. 0 {|$372, 273, 667 ! 100.0 || 5293,857, 023 §78,418, 544 | §1,123,458 100.0 || $97,259,080 | 100.0 $62,321,412 | $34,937,678
154,350,238 | 26,0 || 134,200,006 | 36.1 || 119,595,103 | 14,744,473 80,567 | 2.0 13,376,507 | 13.8 | 0,462,661 | 3,023,8%
121026200 | 8.6 || 121,562,077 $2.7 | 102,365,306 | 19,106,770 | 262,128 | 2.3 || 28,743,744 | 2.4 || 11,632,586 ) 12,111,168
19.00.100 | 51| 17,088 | 51| 6,805,285 | 12,000,808 240,088 | 2.2 | 11,513,611 | 18.0| 14,476,175 | 3,036,430
WLa084e0 | B2 ILsms3| 3.1 0,082 2,438,509 84,06| 253 733,008 7.5 2,306,418) 70,058
20,112,906 | 78| 28,046,085 7.8 20,478,03 | 8,472,452\ 165,081 | 1.8 21,002,884 | 2.5 13,411,222 8,401,612
Temose | 210 Tmesn| 21| sme7s| 451,28 26,125| 23} 684L84| 07| 408,87 1,872,008
wawem| mal somesm| Ba| 2,68,360 | 10,09,28 | 48,000 41 68E47E| T0) 6B 45,00
80,707,863 | 8.2 20,680,145| 8.2 30,036,857 3088  2,m8| 2.5 397,306 | 0.4 01,475 | 805,021
BL20LEIT | B4 | BL,l7,082) B.4| 80,154,200 | 993,388 | 53,85 4.8 2,720,086 2.8 706,176 | 1,932,879
43,605,000 | 117 | 43,505,000 | 107 81,424,067 | 12,170,902 |oooeeiuonoitiaianns 0,100,841 | 9.5 7,798,175 | 1,401,668
24,68,720 | 6.6 | 24,08,715| 6.6 24,100,020 | 582,786 3,014| 0.3 537,685 | 0.6 365,265 172,380
4,108,065 | L1 4368,0850 110 3,208,964 954,11 5,00 0.4 512,600 0.5 40L,5 | 111,000
2,080,304 | 1L31| 42,007,447 1L.3)| 36,764,850 | 5,202,507| 7L,87| 6.4\ 5005002| 52| 2,366,301 2628611
009,775 | 13.3 ] 40,627,304 | 13.3( 44,030,507 | 4,968,767 22,471 20| 688,477 7.0 452,50 2,315,%3
w,83,38 | 5.6 20,723,128 5.6 13,204,085 | 7,429,003 | 166,200 | 14.8 )| 10,178,401 | 10.51 4,026,807 | 6,151,794
o.ms0a0 | 06| 220800 06 1L#87E| 344,61 7,728 0.1 53,400 24,328
1,460,088 | 0.4] 1,481,083 0.4 42,7857 518,308 271,666 | 0.3 271,666 vveemennnnen
oS5 | L2 4,585,578 | L3 412,488 | 467,092 L.l 821,841 0.8 208,103 | 523,798
038,108 | 0.8 936,508 | 0.8 747, 853 188,655 1,55] 0.1 440,634 | 0.5 273,845 | 166,789
3,628,508 10| 3,628,618| L0 075,018  BABE00 {..evieecniilioenn 902,600 | 0.9 902,500 [verrmneenen
583,088 | 0.2 582,183 | 0.2 198,970 | 383,813 90| 0.1 445,845 | 0.5 354,331 01,514
828,681 0.2 794, 585 0.2 814,636 179,940 34,086 3.0 1,231,176 1.3 303,854 927,522
1,000,857 | 3.8[ 13,88,807| 3.7{ 2,007,261 | 10,020,546 | 214,060 | 10.1 ]} 14,983,000 | 154 12.915.600 | 2,017,400
Lemozr| o4l nszms| oall nwsmu|  ase|  esse| 87| LEssm| Lo 209,271 | 1,526,242
s005,505 | 0.8 2,925,94 08| 2,280,580 | 642,355 69,57 | 6.2 1,447,280 L5 522,047 | 925,183
7,102,907 | Le| 7,076,164 ]i 190 552,044 | 1,563,220 118,743 10.41] 4,060,333 | 4.2 | 1,485,100 | 2,575,238
w,27,155 | 8.8\ 1,147,174 | 3.8) 0,385,005 | 4762,10| 069,081 6.2 | 18,687,837 | 10.2 || 11,741,425 | 6,805,012
oure| 24 9,021,000 24| 5,096,038 | 3,00508 | 96,000 | 85| 2,664,497 | 2.6 908,707 | 1,505,700

76,4151 (1) 76,415 ‘ (1) 76,165 280 Jeevremrrrrno]onanann 1,000 () 1,000 aenuenenrane
5,700,805 | L5| 5,700,805 | L5 5,085,806 | 645,000 [oerrrereerrilienenn 700,000 | 0.7 700,000 |-nvsvenreees

{ .

664,980 0.2 664, 990 ’( 0.2 803,969 271,021 |oeveeiisnanalonuones 181,476 0.2 181,476 Jeeneanannnss
1,678,204 | 0.4 1,608,560 | 04| 127,678 430,991 9,725 | 0.9 260,000 | 0.3 190,000 | 130,000
1,369 | 03] L7z 08 32,281 | 1,143,731 8,400 | 0.6 90L,878 | 0.9 401,408 | 410,488
1,081,875 | 0.30 1,08,8% | 0.3 BOB,068 | BT8,212 lueveerrennaibenenns 203,185 | 0.2 203,195 |..... .
1,710,796 | 0.5| 1,710,706 | 0.5 31,980 | 1,348,807 |.ererernnniereen, 1,846,500 | 141 11e5,00] 150,000

414,925 0,1 414,425 0.1 101,425 313,000 50 (0 1,147,000 1,2 812, 000 535,000
Lou,o| o8l 100547 | o3 495,007 510,468 9,500 0.8) 2,619,80] 2.6 1,%5300]| 647,50

17,8811 (1) 17,81 (1) 117,851 [oevcarrnnnren PRI N | RSV FPPUOI | FPPPPPPPRPRRE SPPP sone
1,442,419 0.4 1,997,419 0.4 1,37, 800 20,610 45,000 4.0 114,000 0.1 39,000 75,000

200,000 0.1 200,000 0.1 1 g e | | e B

e85 | 12.8] aresr,u58 | 12.8(0 80,778,850 | 10,010,808 L,00| 01| e7s,47| 60| o384 400,000

1 Less than one-tenth of 1 per cent,
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Srare Tasie IV.—LAND IN ALL DRAINAGE ENTERPRISES, CLASSIFIED BY CONDITION; BY GEOGRAPHIC
DIVISIONS AND STATES: 1920.

» OPERATING ENTERPRISES. NONOPERATING ENTERPRISES.
Land er
fnall |C600 '
fall Other || Bwampy Timber | Other ||Bwampy | Sufler-
DIVISION AND STATE enter- [0 Tmproved | Timber [ JRe0 | ERATDY | Buftering Tm-
1~ and cut-| unim- {| orsu inga
prises |7y, ‘Total and  |andont-l pooved [ jectto | 21088 | Total Jiproved | Voo " nroved || fect to |1ossof

(acres). Isinta, || (BoreB) || (aores), [OVerlend) B i® | varnow c(;fcro;;s Cucres). || 1and | ynd | “land || averflow

(Bezes). | caeres). || (acres). | <BEves) (acres). | (aores). | (ncres). || (acres). (scrcrogs').

States inoluded... (69,419,859 | 3.6 |65, 495,038 || 44,288,235 (11,283,632 | 9,023,271 |17,204,213 3,001,407 3,024,821 | 1,376,405 (1,294,018 (1,254,308 |'2, 300, 562 | 239,162

(EOGRAPHIC DIVISIONS: f ‘ |
East North Central.._. (32,073,734 | 20.4 31, 627,176 |125,282,065 4,457,151 1,887,960 [[2,012,248 11,283,206 | 446,558 || 270,083 | 77,853 | 08,822 || 144,303 | 61,024
West North Central...{19,036,111 | 6.1 19,217,367 11,630,279 2,530,012 {5,057, 076 |[2,007,511 | 001,857 || 718,744 || 406,744 | 89,443 | 222,557 || 441,137 | 28,606
fouth Atlantie........ 3,436,887 | 2.0 |{ 2,385,384 388,345 | 802,334 1,134,705 || 849,342 58,194 11,051,503 || 36,800 | 314,840 | 700,083 || 719,579 | 38,280
East South Central....| 2,706,830 | 2.4 || 2,323,505 || 1,340,791 | 914,404 59,400 || 434,602 78,809 473,235 || 108,494 | 223,186 | 51,566 || 239,554 | 19,350
Weat Bouth Central...| 9,082,480 | 3.3 || 7,024,197 || 3,877,166 |2, 506,431 |1,540,600 |1, 670,087 | 483,495 {'1, 138,283 || 898,471 | 587,147 | 152,005 | 700,355 | 68,150

| essaon| 0.2l w076 635868 7| 174,121 | 194,437 ) 154531 || 7R7a3 || o6,720| 1,950 | 20,004 81,268 | 22,728
1,225,008 1 0.6l 1,207,243 || 1,124,720 | 13,113 | 6,409 | 58,036 | 51,2080 17,7651 9,174 L......... 8,510 14,3181 .......

8,147,546 | 31.2 || 8,107,204 || 6,707,328 | 950,994 | 442,082 || 247,273 | 141,481 | 40,342 || 24,375 4,363 | 11,604 19,776 7,008

9,375,907 | 40.6 || 9,087,183 || 7,605,565 | 942,378 | 539,240 || 386,320 | 210,678 || 288,724 || 192,100 | 51,212 | 45,322 64,677 | 38,456
3,982,038 | 11.1 || 3,000,049 || 3,532,316 | 184,573 | 192,160 || 228,337 | 220,005 | 72,084 | 4,003 | 3,714 24,277’ 29,204 | 13,507
9,754,679 | 26.5 || 9,729,171 || 7,182,352 12,195,562 | 351,257 |[1,020,207 | 092,224 || 25,508 | 8,245 15,080 2,224 12,316| 1,458
813,600 | 2.3 || 794,500 | 254,504 { 177,744 | 302,321 || 130,111 9,848 | 15,000 280 | 3,325 | 15,305 18,300 f........

9,362,944 | 18,1 |[ 9,232,709 | 3,818,490 [1,370,023 4,044,196 |1, 193,136 | 471,004 || 180,235 | 34,404 | 7,158 | 88,883 [ 78,000 981
5,383,012 | 15,1 || 5,204,478 | 4,403,407 | 74,652 | 656,410 | 320,803 | 157,562 || 158,534 || 84,792 | 4,350 | eo,462( 68,207 5058
2,080,265 | 6.8 || 2,506,204 || 1,474,302 [1,074,800 | 47,042 || 454,360 | 242,258 || 384,061 || 265,088 | 77,268 | 41,730 | 270,382 | 17,917
1,248,328 | 2,8 || 1,240,328 || 1,026,574 213,754 || 12,3321 4,819 2,606 |  2,001........
222,082 | 0.5 222,062] 178,540 43,5021 6,067 481 SR | R I
833,568 | 1.3 || 607,730 || 551,507 10,870 || 14,019 19,575 || 25,838 || 5,863 267 | 19,718 21,6361 4,700
105,034 | 0.2 93,856 87,440 2,22| 6704 6088l 12,078 11,278 400

Xansas........

BouTH ATLANTIC:

North Carollns. ....... 543,828 | 17| 542,828 || 204,028 | 244,576 | 93,324 77,494 12,77 |leeemrioiiiflnannnn dereeenaddens veernrllonsenanerelurnnnnn ,
Sonth Carolina........] 144,237 0.7| 140,03t || 80,075 | ©4,085| 16,001( 18208 3,00 (1 4208 976 | 1,548 1,082 4206 |........ :
GEOTEiB. v ernnnnn. o 104,008 03[ 65452l 20,753 | 10,155 25,544 2,051] nm2| w554 0,022) 9426 19,5061 23,22 6,882
FIOrd8 e eeeennnnsns 2,645,816 | 7.5 1,837,073 || 94,680 | 542,848 | 090,836 || 731,001 | 40,498 [11,008,743 | 26,202 | 503,666 | 678,875 || 602,241 | 81,418

am,e74| L8|l 958,480 | 245,334 | 2,405 20,651 [ 60,413 | 30,728 || 113,304 | 67,526 | 28,539 | 17,329 || 55,830 875
ws,oes | 17| ses,eri| 163,218 1se,045| 10,608 104,00 ] 20879l s298t | 8| s7s0) 2,08\ 78,004 17,588

1,879,001 | 6.3 || 1,601,444 || 941,239 | 631,084 | 28,2411 261,126 12,207 || 277,557 || 107,852 | 137,496 | 32,200 || 108,711 948
ATKANSAS. . seennannnns 4,151,834 | 12.4 || 3,470,501 ]| 1,491,777 (1,023,882 | 64,432 || ©97,547 | 153,057 || 672,243 | 217,481 408, 573
LOWSIANA 0 vesnnueanss 2,732,368 | 9.4 || 2,266,328 || 1,260,301 | 467,822 | 520,115 509,180 | 108,035 | 466,040 || 180,980 212,782
OKlahomB. .« eenuenses 12,150 | ) 12,10 || . 8,845] 8,808 [sueueuena.|| 2,250 1,838 [loreeeennn
TOXBS:nsessarsanncvees 2,186,128 | 1.3 || 2,166,128 |} 1,107,153 | 111,822 | 947,058 201,051 | 128,785 {l.uuvuennsnn ernnanan mennnasen
MoUNTAIN:
Montanf..ocueeesnnans 168,682 0.2 168,682 141,252 | ivseanans] 27,430 19,630 21,964
78,732} 0.1 64,642 52,008 87| 12,457 11,402 164
107,041 | 0.2 05,474 84,846 [......o...] 10,028 20,185 6,595
171,856 | 0.8 171,656 123,081 |.aauanesns) 48,625 26,446 15,282
147,210 | 0.2 (| 140,219 92,477 20,572 | 24,420
64,985 | 0.1 30,640 36,880 2,160 2,160
Utah...... wesesacenss| 134,5541 0.3 113,823 97,314 88,181 76,803
Nevadt.ccvrsrerenesns) 15,040 | (1) 15,040 7,970 Levaennenes| 7,870 5,281 K L | OO | KPP SR cnrmeenen PN P
Pacoric: R
Washingtoh..e.e..... 99,789 | 0.2 94,924 81,836 850 12,188 10,873 8,998 4,865 8,174 |..... veao 1,001 1,418 L.......
OrOZOM...evuranaseesss 4,000 4,000 4,000 |oreaereenfevnsascnasfionarnereifensncaees JOUTRUDUNN | ORI AR
CaliforniBee.eennneenen 1,121,219 § 1.1 [ 1,108,310 || 1,038,835 | 12,263 | 57,2211 45,163 42,209 12,000 | 6,000 |..veuneadd 6,000 32,000 |........

1T,ass than one-tenth of 1 per cent.
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AGRICULTURE.
Srare Tapie V.—OPERATING DRAINAGE ENTERPRISES,

M OD=JBL B TSt

o

-

BRRRRERBERIRTAREE

LAND AREA.
i’ﬁproﬁmatelnnd ares of the division or state.....v.evevan, .o B0FES, .
Iand in operating drainage enterprises. enerbenreannnn HOTES. .

Improved land. . .... wennnesan rereaves remsamaessiavaen creeenaBETER, .
Per cent of all improved laud in farms. . . .
Timber and cut-overland....oovioiacvsenenns
Other unimproved land. .. ..... rasssncesanes .
Bwarnpy er subjeet to overflow, 10 CHLEITIIBES, . 1 vrvnraneersramnnes
Huflex e&;a loss of crops from defective GraiDage. covveennsnosrnn r 8085,
Assomsed BOFBARE. ... iiiiiiie e,
Foxeess over all land in operating enterpris

DRAINAGE WORKS,
{ Open ditches:

ComplEtla, e vesvrnevirancsiorans
Additional under constraction. . ceovern i veivnnnenne
Maximun corpleted i any enterprise. . vvvescrvaneeery
Muximun width at bottomt of AL A oL Lo caenn. .
Maximum of averaze depths of outldy divchest. .. .cnvrninnans
Mean depth of branch ditches 1o, . vnennnanen [
Tile drafus:
Completad, oot ennennervaaneananas
Additional nraier sonstruetion, .
Maxinum complated in any enterprise..
Maxirnum, siz0 G e b vsiarerrrnmrceeseesesisnvssmanneran.oilChES, .
Accessory levees and dilies:
Campleted. coovoeeoiviriceiererrasrursanscrencreasces FUURURNN, 11
Additional under COnBIIUCINN. e vvnnriirarrrmseemencunnss~ 85,
Pumping plants:

. ... miies, .

TIEINE CADAULY r verrrrenrmensacrvanarsvnenrrorsrmnnnoens horsepower..!

Pump Cepacity. .-vennee
Area served hy'pum{»s........... cheemreann
Aren drained by open dilches only 1. ...

Length of these ditches.........

Average lengh per aore.....

Area having apen ditches snd Ievees 2,

Lengsh of these ditehes, ...
Averagelengih par acre...

Length of the accessory levees

Areadrained by tile only L....

Length of these tile.........

vera.ﬁe length per acre

Ares having tile drajus and Jeve

Length of thesa tile.......

..gallons per minut
............ bl

veragelenglih per acr

Length of the accessory levees, ...
Area drained by open ditehes and tile
Length of thede draing.....cseevnaeesn

Averags length per acre. ...

Ares having open ditehes, tile drain
hoof thene draing. cov.vvavncierunnn..

verage kength per acre....... .

Length of the aceessory 16vess. . .coceeeiraonn. wrmeennes R 1miles

DEVELOPMENT OF LAND.

Improved land In operating enterprises, 1920......... vrmerseranann BLTeS. .
Improved lanad prior to dradnage..........cococnanaan
Increase since Arainage. ...vovewerreeenanans
Per cent Ol INCreRse. ..uuvrescersrorcmmureiesanennanns

Peor cent increasp is of all improved land in farms, 1920...........
Timber and cut-overland, 1920.... . ... . cvimeennrarnaaseceiaan. .. BOTES, .
Timbper and cut-over land prior to drainsge......... .-
Decrease since drainage. .. .... P
Per cont of deerease. ...

Other ynimyproved land, 1920 ..........
Other unimproved land prior {o drainage.
Decrease £1nee Qrainge.. ooeeeemrcmmeceenesisnaos.
Per cent of decreass,........
Swampy or subject to overflow, 1920, ... voen...s . .
Swampy or subject to overflow, prior to drainage.................80T€5..
Decrease sinee Araingge......cvevernvircenrrirenvnnas BOTES. .
Per cent of decrense..... SO tenarreersurnrnratteaamcantinesas

CAFITAL INVESTED AXD COST PER ACRE.
Tatal capital invested In and required 1o complete enterprises. . .dollars_,

g:ipmal Invested in these enterprises o Dac. 31, 1918.... ... ..dollars. .|

tional capical required to complete these enterprises, . .dollars, .
Averpge cost per scre when cornpleted ..aollars, .
Enterprises coustructing open ditches only.
Average cost par acre when completed . .
Entarprises constructing open ditches and I
Averuge eost per acre when completed. ..
Enferprises construeting tile draing anly. ..
Average cost per acre when comapleied
Enterprizes construeting tile draing and le
Average cost per acre when completed. .

. L.dollars,,
Enterprizes constrooting open ditches and tile drains............dollars, ,

- ees
. tAv?'imge crattpe&?me%heraﬁc»%xple{gl.d.&.....ai.........goﬁgrr:.. 8105 4.93 ’45?5.522 s Ml)é?m .77 6,17%55193
nterprises constructing open ditches, tile draing, sand levees....dollars. . 6,616,703 4
WPrage CORL DUr 6070 Wi COMPLELR - rerrroeersoosrr - dollare | 1 BLig| Uoht0 ORO U900 140,000
CROPS.
Impaove»dlum} in1 enlwrpnsas repmmm elx?%_d 050, 8
torn a8 principsl crop on 800 u uarnaennoonnnren-enasaBOTRS, | 27,080,367) 18,280,040 1 5
Wheat agprig%ipa} crop on drained Jand.......0 0.0l ares 6, ?,32:“73 3,398,047 g:ﬁs’,gﬁ 215,084 s, L0 13?31538
otton ag principal crop on drained land. ...covnvvenein,aevsB0TE8, 0 2,763,218, .. L. 7 N
Hay 8% pnrneipm erop gxyx drained land tersenncennnsBOTEH,, 1:941:236 802,9000 1 %22’6’}1 70,886 85}8% L MZ’g%g 17'0%63
Sugar bects e principal crop on drainedland... ... ...._......80res..| 1,207,244 1,140,850 16 284 .- - i y
Peas and beans (dried) a5 prineipal erop on drained laud ... . scres. . T ITE R V! N N
Alfalfn 08 principal erop 01 Qrained and .. o.avernen ceeeas s .. BCTEH. B3 86011 ... U 3,230
Vegetables as principal erop on dralned land..,....... 570,218 207,810 [ A
Rice as prineipal erop on draited 16ud, .. .vvsvereenrvnnn.- vra-BLTES, . B3 6TI L, T L T e
Bugar cane a8 principal crup otudrained 1and.....vaveveesn.. . 80708, B cerneurae.. TUUIRes I sselemslllil
Potatoes ns prineipsl crop on drained lang.....coieusniueneianeren..| 270175 T1EA R 5630 18,004
Oats as principal crop on drsined land, .. [ Y £ I a7 ,2423’ 102, 926 166,739 ’
Barley as prineipal crop on druined land........ secvnuee s BOTES., 161,752 N T DO
Fruit as prineipal crop on drained dand. . iveeees BOTER 28 AN e
((.“}ittlr‘us frint ag D!ﬁ)ﬂlp%ﬂﬂp on d‘{alye%lfn 1 3 ﬁ‘lﬂ’, L O SR i 'i('),'F.i’:’.f) -
er crope a8 principa! ones on drained land.,.....o... ronne-BCTET 757 TA70, 149 3144 TS PR I 71
Not reporting principal erop on drainied land. . 120101111 neres. | wﬂ,’mé! 114,311, asjogr, 1;:3(}(1;; 5,000 iacton 31,33?

|
|

GEQGRAPHIC DIVISIONS.

5,856,0000 760, niaé

8,615, 5 954

%.0
3,746 7
4,951, 15
23,184, 4
247

1,

109,92
1,562.2
7.5

HTATES East West Tast
INCLURED. || North North South Mountain,
Central, | Central. Central.
|
1,717 4052, 160{[157, 160, 8601326, 914, 560/123, 405, 440152, 067, 2001275, 037, 440 540, 765, 760
fis, 405, 0as|| 31,627, L76| 19,217,367| 2,385,384 2,323,508 7,624,107 810,078
41, 0x8, o35l| 25,262,066 11,630,279  38%,245| 1,310,791 8,877,166 635,808
B sl sndl oy s
11,268,532 4,467,151 2,530,01 9,38 ,
glaon 271l 1,887,060 5,067,076| 1,134,705 59,400 174,121
72213l 2,012)248) 20007,511) 840,342 434,602 104,437
aoiap7| Loosyizeel T'sonssy|  eiigdl  vs,R00 154) 551
05 620'201(| 59, 131,879| 21,262,129! 2,517, 852! 2,326, 635 810,076
30,134, 263| 27,504,503 2,044,762 3,040 438,027|.......0...
107,4438.21 64,9043 93,0127 .6 8,256.9 8217
4,301, 8] 408.9 745.6 L4l 436.0 28,
24,0 144.5 216.0) ol 121.0 108,0
400 195 125 80 120 2
42,0 42.0 30.0 i 20.0 16.0
.4 . .1 6.8 6.7
42,8117} 23,8252 17,100.3 5| 325.3 1,248.9
2,562, 9.6 1,285.0 0 55.9 965. 5
210, 200, 0 210,0 .0 £0.0 206.0
52 2 6 38
3,519.% £66. 4 608, 6 q 49.2 3.5
£10.2 128 85, 5 4.0 306.7eeenee.n.
67,150l 20,150 6,003 1 250 450)
15,940,168 2,964,014] 1,086,500 1,0827600 78,000 72,560
15440100 815,679, 207,124 107,440 44,000 34,312
137858, 455!| 20,570, 653] 13,191,526) 1,7241708] 1,052,380 210,618
44,6265  B1,005.9  19,304.1 KIS X YW 442,
10,4 131 7.1 1.6 8.7 10,

44,288, 9351| 25, 282, 065
13, 510,812
909l| 11,771,253
B7.1

, 303,

12.4
4,457,151
12,924, 601
8,467,450
85.5

1,887, 000
5, 191,763

3.6
2,012,248
31,606, 513/! 12,702,611
24,472,300] 11,050 363

1.9 $5.3

434,504,970
372,273, 567

62,321,412 9,452,661

04 4,54
177,741, 900] 64,004,791
407 511

-] 100,378, 508 20,890, 257
1h.34] 2.4

49,064, 155!! 17,807, 089,
4,01 5,76
264,000, 160,000

11,42

15,83
82,345,384 1 34,190,307
7

143,722,327
1134, 250, 666

.53 1.0
52,342,663 21,004,626
3 5.19
642
25

3,87 1
11,35%636 11,888

2,541,

11,630,279) 388,345 1,349, 751
850,580 173,633 77A,7T1
4L770,6000 214,712 575,020

9.8 1 74.2

2.9 0. 1,3
2,580,012)  862,334] 914,404
3,220,756,  971,130] 1,420,474
699,744] 108,805 506070
1.7 1.2 35,6
5,057,076] 1,134,705 59,400
9,137,022 1,240,612] 128,350
4,079,046 105,907 68,950
4.7 53,7
2,007,511} 849,842! 434,602
9,388)660] 1,784,860 1,179,003
7,381,140 935,527 ' 745,001
8.6 52,4 3.2

133,104, 663| 33,323, 208113, 830, 251

121,502,077 18,847, 003111, 523, 833
11,652,550) 14,476,175, 2,306,418

.95 .35
11,475, 140| 21,402,022
1,634,345

%

2]
§0,479
b.03

12, 508, 817
7,839,941
4, 665, 876

5. 44

¥ Whnn works un-er construction have been completed,
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DRAINAGE 877
pY GEOGRAPHIO DIVISIONS AND STATES: 1920.
EAST NORTH CENTRAL. WEST NORTH CENTRAL.
io. Indiana. Ilinois, | Michigan. | Wi oM . Noriht South : g v
Ohi g isconsin, | Minnesota, Towa, Missouri. DPakota. Dakota. Nebragks. Kansas.
26,073,600 23,008,800\ 85,807,520 36,787,200 35,303,840) 51,749, 190 35,575,040 43,985,280, 44,917,120 9, 195, 520 7, 120 2,335 1
107,204 9,087,153  3,900,0401 9,729171 704,500, 92327 5224 478 2,596, 1,230, 328 * " 222, 082 @, 15.1%30 & 31% 2
6, 7075322 7 6053362 3, 532{(313 7, 182525% 254,303 3, 818,1;9(8} 4,408, éﬂ? 1,474, go% 1,026,574 178, 548 551, 337 87,449 i
. . . . , . . 4.9 1. 4 0.3
956, 894 942,378 184,673 . 2,195,562 177, 744 1,370,023 74, 652 1,074,860 00 vvenprnns.. 6,842 4,185 B
449,982 530, 240 192,160 351, 257 3ax321| 4044108 656, 419 47,042 53,7 43,592 49,871 a0 6
247,273 386, 320 228'337] 1,020,207 180,111 1,102, 136) 320, B93 454, 360 12,332 8, 057 14,019 8,704 17
y , 010, y Yo, y 135, ) 5 104, 240, 328 , 201 08, 5
15,357,608| 5,928,038 181,550,  6,037,307........ ... " 741,953 681, 965 ’508.&%5......1...,&:.. 2%?29 ;oo%’w 1
24 084.0)  17,470.7 4,754.5|  16,073.8 1,601 3 14,657.0 3,998.0 8,435.7 708.3 2%7.8 34,5 18,4 11
' 713, 4 123.4 65.7 118.4 28,0 166.1 "81.1 460, 4 £.0) 81 7 7.2/ 12
4.1 100.9 £0.0 75,0 1445 218.0 52.3 179.3 451 2.6 .0 14413
125 125 100 i 80 72 90 125 0 100) 100 54| 14
18.0 27.5 20 18,0 12.0 2.0 25.0 2.0 1£.0 10.5 18.0) 30.0| 15
3.0 5.1 48 4.3 6.5 49 6.5 7.0 37 4.8 6.1 4316
9,205.% 3,227.8 3,507.1 2,173.9 2113 5,946  10,384.9 8.8 9.3 179.3 50, 4] 213,00 17
TR 185,7 197.1 5.4 40.1 ’ 482, 7688 L DN, %3.8 314.2 U It
50.0 . . 10.5 43,0 153, 0) 127.0 15.0 5 25.9 100.0 210,0/ 19
48) 48 48, 30, 48] 52 30 2] 36 48 !
9.6 165.8 650.2 33.1 7.1 0.1 45,2 456.9 21 2.4 2, § 1651 21
4.0 9.2 97,1 25 O T (708 IO ISP, 2.8 7.8 22
125 €2 18,225 1,063 150 eeseeeeses 3,158 D o IO 5| 28
3,800 55,348 2, 843,006 82, . 530, 552,000, . N 4,000] 24
1,755 5,611 201, 818 10, 100 134, 616 70,508 20| 25
4,738, 114) 5,133,620} 1,508,605 8,541,550 , 204, 2 1,612,085 gl 26
fg,0h0.4] 12,4872 246,71 14,795.0 1,947 2,450, 3 3l 27
29, 9] 12,8 8.4 9.1 7. 81 28
7,075 270,784 452,588 2,000 26,228 £83, 432 2%
1.1 210, 5 550.7 43,8 TR 1,283 30
83 41 6.5 247.1 9.1 7.8 5l 3L
6.5 153.6 469, 1 3.1 T rnerens 20,1 451.7
1,139,656 1,234,320) 302,738 318,514 2,058 5717118 1,415,170 760
5,974, 7 4,680.5 1,908.9 1,303.7 . 2,816.1 6,785.7 4.0
24,4 19. 8 16,2 21. 6 173.5 54,8 25.3) 27.%
............. 10,108 ceuvvnernnes . 6,000 7, 000!
2.0) 6.0 0
5.3 2.3
8.0! 2.5 JRARIRSSUIS i P ST
5,319,970 9,444, 508 46,240 0, 664 17,788 574i0| 40
8,083. 4 6,302.2 kr.9 164.5 b3.5 5.8 41
210 1.8 18,2 21. 4 18.9 12.7] 42
2, 366 37,925 46, 687 8,415| 48
7.4 %, 6 k9.3] 231, 0] 44
148, 2 9.6 10.1§. 190, 3] 45
8, 8| 8 47,6, e 84,2
6,707,328 7,605,565 3,582,316/ 17,182,352 254,504] 3,818,490  4,408,4070 1,474,302 1,028,504 178, 540 561,517 87,440 47
395,220 5,308,887 2,082,521 2,046,013 50,071] 1,723,875 3,210,496 760, 796 91, 008 98, T4 299,631 74,072 48
2752,108]  2,209)178 1,460,795 5,185,739 Y ) 005 1,282, 011 713, 508 335, 79, 816 258, 896 "377| 40
0.6 40.9 7.3 250.9 483 1418 , $8. 4| 8.1 50
14,8 13.2 5.4 39.7 1.6 9.8 4.5 1.1 3 51
942,378 184,573 2,195,502 177,744 1,370,0% 74,852 6,3 4,135 52
3,070,180 2,324,978 470,498 6,809,213 231, 1)472,8%0 93,99 8,797 248 63
1122, 1’ 382, 600 204,0% 4,613,651 53,058 108,707 19,842 24 2713| 54
. 8.5 87.8 7. X 40.6| 55
442,082 539,240 192, 160 351, 247 262,321 - 4,044,108 856, 4191 47,042 49,871 2,272 56
1,072,804] 1,365,818 1,367,030 873,345 512,766  6,036,014] 1,910,088 189, 111 549,32 128, 338 306,312 12,636 57
029, 822 826,578 1,174,870 522,088 150,445  1,091.818| 1,268, 560) 142 335, 560/ 79,816 250, 441 1 604| 58
58.7 0.5 85.9 59,8 ¥ 33.0 5 8 5.1 81,1 4.7 7 82,4 59
247,273 386,320 298,337] . 1,020,207 130,111 1,183,138 320, 543 454, 360 12,332/ 8,067 14,019 6,704| 60
3,100,885 8,247,205 1,864,138 4,763,010 701,307]  4,034,641)  1,57,960( 2,013, 704 619,150 141, 491 405, 258 16, 452] 61
2870612 2,860,045 1,035,801 3,742, 809 570108 341,508 4,247,087 1,589,344 606, 827 185, 424 381,284 9,748| 62
8.1 &7.8 75,6 Bi.4 b4.3 ha.5 774 85,0 95.7 ba. .31 63
30,771,620 81,043,858 51,303,244 25,048,080 4,564,625 44183838 54100,878) 24,740,785 2,201,440 1,782,7200  4,8%,681 1,210,353 04
30,680,145 SU 147G 43,505,088 24,083,718 4,163,085 42,017,447 49,627,304 20,7218 2,208,040 1,461,068 4,588,578 938, 508! 65
9L, 475 706,176) 7,798,175 365, 265 4542574 4,028, 607 53, 400! 271,660, 295, 108 273, 845) €8
15 3603' 80 5 58 1 37}136'2 19 0412’43.2, S 1 w2 200i1§2 8a1 0 3,00 oo 67%2'92(1) 275
B31| 14,565,000 11 56 442, , 200, 7 , A
U T bk b 4 , 34 1,: 411 8.8 18.30| 68
50,080 920,976 19,459,251 9,215, 065 12,368 9,447, 1,010,524 431, 462) 70
. 08 5.40 .00 10.43 1,25 3,29 . g%l 71
5,907,008 6,275,168 8,181,397 17, 500 42,908 360, 263 143,000,001 oevevmeen] 72
k.26 k.08 210 23,03 3,97 1i.71} £SO &
.......................... T4,000)s 0 e eemeccomceasasssnsnsnnnelasnnnneecsannslionconsmosenee 78
RSN I L JOTROURRISN ISR RURII F 7%
9,285,211 485, 230 8,015 468, 530! 898, 208/ 14hm5 76
%1 10, 49 2, 11, 52/ 3h. 38 02| 77
78,000 1,575, 214 uvneeennearene 2,700 e eeeernnenns 5,685( 78
35,69 28.01 41,60 b3 E 0 71 MNNN X AN 1.51] 79
6,309, 143 oar, 801 4,365,787 148, 504 498, 683, 20
248, 185 1,774, 208, veseeever e 27,926 2, 205 %
; 3
verarenrea 16,284 &4
OOt ISR W 85
4, 330 ] 88
4 87
88
89
%
cianas 2] | ot
02
i 98
............. 94
P10 DN O Ns 8
8,359 §0, 901, | o8

2 Less than one-tenth of 1 per cent. 3 Ynehudes 17,080 acres reported ug grais,
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Srarr Tapre V.—OPERATING DRAINAGE ENTERPRISES,
BOUTH ATLANTIC. EAST SOUTH CENTRAL. : wg;‘n’;&‘)&’m
South Ken- Ten- | Missls- | Arkan- | TLoui-
Ci\mﬁfw Ca?uuiinn.’ Georgla, | Floride. | ¢ope | nassee. | sippl. sas. Siana.
LAND AREA. ]
{ tate. ... Jaeres, 131,193 9, 518, 800 37, 534, 000135, 111, (40|25, T15, 840126, 678, 680129, 671, 680|383, 616, 000]29, 061, 760

2 | AD e I cpemating areimm e Scraa. | TR 0 G GABY 3G, 0TS 368, 4801 303, 71| 1001, 444 3, 470 03| 3, . 10

3 Improvgg land. . . e m,gzz; 59,(1178; 29, gng 04,580 245, 333 163,?12 941:1(2’3&1? ], 491,1 57; 1, mg‘é"é

4 Per cent of all improved land in farm 2, . . . - g 8, A

5| Timber and cut-ovor AN w .o Me,E 64,63 10,108 banois|  oo,400 10,045 831,004 1,028, 301 4oy, 30

6 Other unfmproved land. . ... reaananne JACTes. . azl  1s, 001[ 25,5441 009,838 20,661 10,508 1;2‘11 64,4321 529 115

7 | Swampy or mbﬁm to overflow, in enterprises. mores..|  77,494] 1% 2080 2L esl] 73le01|  @9)413| 104,003 2? b 126 807,547 560,189

g Snﬁergl 8 loas of erops from defective drainage. L acres.. 5%%,&15 143' 83'2 ﬁé’ﬁ% ; 7&8, ég§ agg,zgg ngx g;? L 604’23.4? 3 éig: gﬁ ) ég«g, ggi

Assessed BCTeRRE. . o v\t iriaaan . ettmasaaenaes X 5 ] , 604, , 842,
10 Excess ovegraa,lllaud in operating enterprises. .. ............. acres. . 9,6005...... PN SO e 122)868)...... e 3,040 "363,221) 75, 7og]
DRAINAGE WORKS,
Open ditches:

1] 7 Completéden,sveeresrenarsornans . 282, 7 276,81 1,990.8 664. 5 7.8 L8151 31541 1,771
7 %mt}gmunderconscmmn..._..:. L e 7.8 87,7 799 '894.0 7.0 a4 26| el 'isey
}3 ﬁaximum cam lete% intauy etn(hmi‘rise. vaan 100, fé 2L 5 lﬁ%g 2132 55238 121'28 30%3 logbg

4 aximum width at bottom of ditch z,..... .. . 2
18 Maxlmu\ung of average de; txtllls of nutiet ditches®.. B L 9 3 10,0 10.0] 22,0 20,0 16.0 20,0 18.0 30.0
16 - lgegln depth of branch dfmhes Bt ctraneasetnnecaeanaeenann . 8,2 5.1 43 5.1 8. 8 6.8 6.9 5.1

e drains;
17 omplated. .. .vrie e nienen e Mrvevveramrararna e miles. | ..vaia. 0 PRI seenennann 86.2 0.3 238. 8 20. 4]
18 | Addgiuxml under ecnstrostion. .. ... oomiles, 16L.0), . 1,0 0.1 4.2 2.0
19 Maximum completed in any entecp: . miles. ), 64.0 32. 0 0.3 80.0 10. 0]
20 Mmc:a;um size n?lf (t‘iie’.. ...... . nches, . 24 104 36 20,
21 ngﬁy lee vae'ssj ......... vasszan miles, , 0.2 42.3) 8.7 119. 8|
2 P Ac%d!tt’lolxla{cundat oonstruction miles . 10.2| 8| 240, 8
umpin aN1s;
b ngignlg CADACLEY 1 ves e ireaeri i vie i anenpeana horsepower. . 2,
222 irump cn:;aﬂ%)y........ . 78, 000 738, ggg
OTVEA DY PUIDE. .. vy e venernuonaacnaransnsncnennsons R
36 | Area drained by open df 348750 1,274, 464 2, 207 281
27 of these ditehes. .. 687.1 ,686.11 "2,
28 verago length per acre.. ., 10.5 .0 2
29 | Ares having open ditehes and levees 1,140 1,171,354
30 Lauit.h ol these ditches. . ...... 4.3 1, 568,
g; varag%}}ongth per acra 13. g 353. !
ngth of the access X X
33 | Area drgi?:edfb tilet anly . 21’13’ 3,2 600
of these tile... A X
35 veragelength pel 17,3 ad. 1
36 | Areshaving tﬁe drains and lovess .
37 Leng‘h of these tile........,
38 verage length per acre..
| 39 Longltr? of the sccessory levess. , ..
| 40 | Area drained by open di and file2. 39, 450 28,356
‘ & Length of these drains.............. . miles. . = L7 275. 5 54,3
: 42 verage Leg(gth PO BT usareserscnnnnaononn .. . X RO . . 2. 36,9 15,7
44 | Area having ypen ditches, tile drains, and Jeveess’, . . .. . 9, 200 P PR N N PPN . 9, 500
4 h of these drains._, ., Nemeenssnanraisires . .. . . . . 15,
45 verage kangth per aore. ., 8.4
[ Length of the aceessory levees, .............. PP (111 1 N, 21 PPN P EOURR AR NSRRI 1.0
DEVELOPMENT OF LAND.
Improved land in operating enterprises, 1920 59,075 29,753 04,5801 245,334] 163,218) 941 230! 1 401 777] 1,269, 361
Imgmved 1and prior to dra ngem.?.. e sLael 7,20 a)sal| 1s1013  ad 0% 50, 828! sa7, 864|436, 902
Increase since drainage... 7,726 22, 5241 64, 248] 63,419 77,1001 434, 411} 603,913 382, 489
Per cent of increase s.0f “aiLe olLg 34.9) 8.7 85.7 68,0 85.5
Per cent increase is . 1. 5] 0,1 0.2| 2.8 0. i 0.7 . 4.7 8. 6| 5.9
Timber and cut-over 100, 1920,.. v s mreenesnsnenenrarnrns . 04,900 10,165 54,648 . 92,405 135,045 631,004 1,023,382 467,312
Timber and eut-over land prior to drainsge. anse 68,601 - 26,081 565,741l 145,006] 282,163 1,012,215 2,460,170 580, 418
Decrease sines Arainage. . ...eeeeueonen 3,736 14, 92 23,003 53, 601 72,21 380, 2511 536,788 112, 596
Other untey Sroved land e, I 10001 2504 099, 338 wégé;' 1 Yo s
or unimproved land, 1620..... .. .., 0,508\ 28,2411 64,432 529,114
TS i S Gchm ows wm 2o dl me
eor ce raserasinssan 3
Por cent of deCreast, ..., sy .. b0l hael “vag  hag b1 NG v
Swampy or subject to overfiow, 1930... . 18,2060 21,051 731,601 60,413 104,008 261,126 807 547 oo, 1k
1) d ) ] ) 547 g
i D onE smeamm owe gu miLSial. e
Per sent af decrense......... S i1 Rl Rl Thsl sl ohos| o seg wiTTHTl 709,808
CAPITAL INVESTED AND COST PER ACQRE,

|
Totalcapital invested in and required to complete enterprises.dollars..| 4,52 018‘ 938, 514] 1,008,230 26, 782, 497| 1,820, 096 264
thpft’allnveated in these enierprises to Dec. §1, frar i dollars. .| 3,029,518 582,183 704’ 585/13) 846, 807| 1 621,725 g: gg: ggi ,i;; g%: n %2, fﬁg. igz g, gg?:gg?
Additional capital required to complete these enterprises.doliays..| 002 522 354,331)  303,85412, 915600 209, 271 ! 485, 57N ? 968,

Ent 1.%\rera(;e cost per aare v{llilﬂl comrjlnllated..,.. ........... dollars, , 08 5225’;%; 1,48, 122 1, 74, 425 %8’79&
nterprises cons g open ditches only.......... dollars. . g
?&rgemge oot per acte when complated., .. ollars. . 3 % 9515;'791 8,820, 95211, m‘g“ﬁ}, 4 8685251

Enterprises congtructing open ditches and levees
Average cost per acre when completed .
Enterprizes constructing tle drains only ..
Average cost per sere when complefed. . ...
Enterprises constructing tile drains and levees .
Average cost per acre when completed. ........
Eunterprises construeting open ditches and ti
Average cost per acre when completed
Enterprises constructing open ditches, tile
Average cost per acre wheu comploted. , ...

5, . ,
488,700| 1,137, 312(14, 555, 948| 5,119, 537
84 4070 1943 1455
41,000

FEYINTINISLA202  2RCBTIIATTRARSBLLS

CROPS,
Improved land in entarprizses reporting— j
pCom us principal erop an%medﬁmi........v......... + 00708, .
‘Wheat as prineipal erop on drained land. .., . wures BOTES,
Cotton ne;f)rined{ml orop on dratned land. ., o ea o BETOS
Hay as principa urg[pondminerdlanﬂ ....... o uu BOTOH. .
Sugar beety a8 principal crop on drained lund....... ... ..., es

Pens und beans {dried) as principal orop on drained iand. . .scres. . N
Alfalfa an principal crop on draifned laus ..... [T acres. .|,
Vegotables ns principal erop on drained land. oo . BOTES, |
Rice as principal erop on drained land. ...,
Bugar canaas pr. ncl?at crop on drained lan
Potatoes as principal crop on drained land
Oats as principa) erap on drainedland. .
Barlay 45 principal erop on drained land.
Fruit'as principsl orop on drained land ...
Citrus truit as pﬂuncépnl crop on drained Jand.
Qther s 82 principal ones on drained land
Not reporting prineipal crop on drained Iand.,............... 098 .

3 Lasgs than onetenth of 1 per cent, * When works under conatruction have boen completed,

SERBREZERARNNRRRRY

$Ineludes 1,000 mcres reported as grain.




DRAINAGE. 879
BY GEOGRAPHIC DIVISIONS AND STATES: 1920—Continued.

WEST BOUTH
CENTRAL—continued. HOUNTAIN. ; PACIFIC.
Okla- Man- Wye- | Colo- New | f Wash- Call-
homa. Texas. tana. Tdaho. ming, rado, Mexico, | Arizoms. | Utah. E Nevads. | yneton, | Oreson. fornis.
44,424,960 167,034,720 98,528,840 53,348,500 62,430,720 66,341,120 78,401,920 72,838 400 53,507,760 70,285, 440 ' 99, 617, 280 1
"12150| 2,100,198 165,682 64,042 05,474 170ess|  4p 2 | 30,640 52’113’,823 " 15,940 1,108,316 2
8,845 1,107,153 141, 259 52, 008! 84, 846 123,031 92, 477 38, 850 97,814 7,970, , 038, 835 3
D, o B8 13 1.2 £0 L8 5.4 5.9 5.7, 1.3 YR
y y Ghlsiem pomvonanans R I L R e R LR TR Lo, Sassvessnnemm L e L Y R ly
47, 053 27,430 12, 457 10, 628 825 7,782 2,760) 16, 508 0 57,221) &
2,250 201, 051 19, 630 11402 20,785 %m, 20, 572 o ;[m Bsf‘;’g? Zﬁ%x 45,163 7
1,838 138,765 24, 964 164 6, 505 15,982 , 420/ 2,160 76, 803 7,163 42,209 8
12,180 2,160,128 1u8, 882 64,0642, . 95474 171,650 140, 219y 30,640 113,82 15,940 1,108, 318 !g
18.6 2,728.5 102.1 24,5 25,1 1325 2.6 3,000.8 11
1.6 95,6 1,3 4.7 1.3 U I 204, 4) 12
8.5 140, 0 20, 0 108, 0 17.6) 2.5 941 324.0] 13
100 25 14 8 12 2% 400 14
30,0) 10.0 12,0 15.0 12,0 16.0 8.0 0.0, 20.10) 15
3.8 6.3 5.7 7.9 2 IO 8.0 4.5 16
50,7 1.8 142 105.2 282,2 1.0 599. 1 4.0 8.0 13.0) 85.6 17
36, 1.8 718 13.0 [ | M i [ S 23,01 18
8.8 10 a1 59, 0] 12,1 i .02; i .l B0 AT
5.0 L L% I PO 26,0 X AU [UUUUUUR 1O 1,181 21
reveterrene|eanannas SOOI JROSSRNRNN I s DOSOUR oLl 120.4) 22
1ok
_ o 604, 444) 25
Bt X S0 By o1
£l . 3 3
.0 , 8.4 14,7 %
6, 000) 548, 163 1,000 718, 42| 20
8. 5 2571 8.0 2,30L.7) 30
25 42.2 17.0! 31
1.0 1,127.0] 32
5,872 1,104 33
5,2 5.1] 31
7.7 22,6} 35
38
154,100] 40
AL 3075 41
4 .5 42
8,845 1,107,153 141, 252 52,08 36, 880
3,505 566, 275 107, 643 24, 650) 83, 19, 112
, 250 8 33, 607
146.0) 3.0
O]
3, 305
@ 030
3, 625
to.3
100, 0!
1,625
1,625
100.0)
2,250 7
7,080 1,000, 442 55, 470 40, 442 71,809 ¥
4,800 799, 301 35, 840 29, 040) 51,024 4
88, 1 49,9 4.6 i .1 6. 4
]
77,415 6,400, 805 848,480 1,788,500 1,667,307 1,285,070 2,906,208 1,026 2,870,773 17,8510 1,438,419 200,000 54,021,627} 64
5615 B0an oot et 1iina Lo roome Caciy ragan L7 Usgls 2000 47,687,153 65
1, 700, 1814700 120,0000 491,405 203,195 1,185,500 612,000 1,865,800, cecerreren. L R
5 17, 48] Y, 49 25,78 25, By} 2k, 20 73 15,13 50.00 48,74} 67
20,351 124,000 1,575,000 o4, 425 10,000 ceereaeunses] B84 OBBlerecnrreaecn| 3,407,375 68
5.62 3.0 2128 1b, 49! XL O XTI v 26. 08 69
JUTUTOUROR S BORON TR S RN HOUOORRON 0l 42,08, 70
TUTREG, 172 TIRS, 603 643, 602 7,000 T4 080 e eeen] 162,818 200,000) 60, 000] 72
15,72 .04 18,85 hee  shedlliIlin 35, B0 £, 00 .8 78
T s
344 407 604l .... ool 2,619,728 117,851 B30, B80] < eevrnemnnn] 2,000, 520 76
A YA L% ST b ghaa ol Tl
....... 00,0000 +ossensrennlnsanennssaafiomousesneas| 5 507,089( 78
............ BI04 e 50.55 79
2,500 PR ORI . 95, 589| 80
’7 5,040 8,8 L4800 sa7s;0a0) 81
3,600 . : En 42,900} 82
10850 seaenn. id; o) 1,348 X1 IRUURURUURNN ISORIOSUOI RS ot IR 28, 875| 83
I OO 14,6300 1,826 84
e B e T B e ks
AUEUUTRUS IRt 80, 288) 87
1 RS 77,007 88
cevmereasenae| 89
97, 451 90
1,822 91
150, 974| 92
38,173 93
Hevsercmennees| 94
. 2,006| 95
tetneenereed 98

{ Reported as grain, ¢ Includes 198,012 acres reported s grain,
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