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The Grand river and Roaring Fork canal takes water from Cattle creek, heading at a point 7 miles above
Glenwood Springs. 1t flows on the north side of Cattle creek and on the eastern side of Roaring Fork valley
down to Glenwood Springs. It is 7 mileslong, 3 feet wide, and cost $12,000. It was begun in 1887 and used in
the following year. Water is diverted from the creelk by means of a tight dam of logs and dirt, veplaced each
year. The canal is owned by a corporation, each stockholder being entitled to water in proportion to the stock
Leld. In 1889 only about 90 acres were irrigated, owing to the fact that other irrigating ditches were taking the
water. The Roaring Fork is so far below theland to be irrigated that it is not practicable to take out water, and
a supply, usually insufficient, muost be obtained from the small streams. Owing to the impossibility of securing
water from this canal a trial has been made of using a centrifugal force pump driven by water power, the entire
plant costing about §3,000.

The Last Chance ditch takes water from Grand river near Ferguson, mrrvmg it out on the south side to and
below Rifle. It is over 8 miles long, 4 feet wide, and cost about $8,000. It was begun in 1887, and though not
completed was used to a small extent in the census year. Water is diverted by a long ecutting, bringing the
head sufficiently low to receive water. In 1889 about 75 acres were irrigated, most of this being in forage crops.
The water supply is large, ample for the needs of the diteh when completed.

GILPIN COUNTY, the smallest in the state, includes a part of the mining region west of Denver. It is among
the high mountains, the valleys being at an elevation of 8,000 feet and upward. There are a few patches of arable
land along the streams, but the temperature is so low that forage crops alone are raised, these consisting of
grasses and cereals cut before maturity. The ditches within this county have been built for placer mining.

GRAND cOUNTY includes the Middle park, situated in the north central part of the state on the head waters of
Grand river. This park is partially surrounded by a loop in the continental divide, and although between the
North and South park it is on the opposite side of the continental watershed, its streams flowing to the Pacific
ocean. The valley lands are at an elevation of about 8,000 feet and the climate is too severe for general agriculture,
although with irrigation it is favorable for the production of hay and the hardier vegetables and cereals. Rach
ranch has its own diteh and sufficient agriculture is practiced to supply common needs. Potatoes are often raised
without irrigation, especially near or within the timbered areas, tree growth marking the localities where the
supply of moisture is better than usual. As in the other parks the water supply is large, well distributed, and is
freely used by the ranchmen. The grass is irrigated almost continuously during the growing season, a great part
of this water returning to the stream, thus, apparently, not diminishing the amount below. Besides the native
grasses timothy and redtop are grown successfully, but the altitude is regarded as too high for alfalfa. Some of
the bottom lands are wet by the annual overflow of Grand river.

GUNNISON cOoUNTY includes the greater part of the headwaters of Gunnison river above the grand canyon of
that stream. It is bounded on the north by the Elk mountains and on the east by the Sagunache range, this being
a part of the continental divide. As in adjoining counties, mining is the prineipal industry, and next to this
in importance is stock raising, the mountain slopes and hills furnishing excellent grazing. Along the valley of the
Gunnison river in the vicinity of Gunnison and up along Ohio creek, Slate river, and Tomichi creek are valley

lands containing natural meadows. A great part of this low land has been brought under irrigation by ditches

taking water from the streams mentioned. The altitude is about 8,000 feet and agricultural products consist
principally of the hardier cereals usually cut for hay, as well as timothy, redtop, and other forage plants. Potatoes
are occasionally raised without irrigation, but this may be considered as exceptional. The water supply of the
county is abundant at all times of the year, and the area cultivated can be increased without interference with
water rights.

HINSDALE COUNTY covers a part of the high mountain region west of the San Luis valley. Itincludes the
upper waters of the Rio Grande, and extending both north and south over the continental divide, takes in a part
of the watershed tributary to Lake fork of the Gunnison, and on the south a few of the streams flowing into the
San Juan river. There are numerous mines in the county, the moutains containing many deposits of precious
minerals. Cattle graze in the high valleys, but there are few places at which agriculture can be successful on
account of the great altitude and the short summer. The lowest points in the county are probably considerably
~ over 8,000 feet above sea level. In the vicinity of Lake city and on the Cebolla or White Harth creek a little
irrigation has been attempted, mainly for the purpose of raising forage crops, there being plenty of water an | but
little arable land. Each farmer has his own diteh, and besides hay raises a few of the hardier vegetables.

-HUERFANO COUNTY lies along the eastern side of the Sangre de Christo and Culebra ranges, these = ming

the watershed between the Arkangas and the Rio Grande. The slopes of these mountains are drair y the
Huerfano river and its tributaries, which, lowing northeasterly, empties into the Arkansas. Agricultu " rried
on mainly along this river in the vhlleys wherever water can be diverted, the greater number of the fary ng of

Mexican descent. In the higher valleys some of the crops are raised without irrigation, mainly on account of the
difficulty of obtaiﬁing water. The supply as a whole is far below the needs of the land under eultivation, and
hopes have been expressed by the majority of the farmers that it will be poss1ble to inc¢rease the summer flow of
the streams by storage reservoirs.
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JEFFERSON COUNTY includes a great part of the pla‘in extending fr.om the foot of the n?ountauns to th‘e clt:v ?f
Denver. This area is erossed by many creeks whose supply of water is large and perennial. As a coanuonue
}).e,mt r- This area is exo 3; covering the comparatively level ground with a network of small water courses
dmlgllmﬁ zm.d ‘rq?x132??13252?1(lfxiung;cl);621111 %}f the ari{)le Jand within reach. The complexity of these systems is
3 oy AVatld it : . a . .
:{:.“:lmfl.lﬁl:ﬁtz prepared by the state engineer of Colorado and on the toppgra,phw sheetif)t tl?e [Tn]ﬂ‘:elgl i:zi?:
Geological Sarvey. On the western side of the county among the moun.tams are smalllm cd,s. :1]‘.?11 W ,ur(i 1)?; . al 1
and Vé,«,retables are grown without the artificial application of water, .an;d in the Vallgy lands fu e places “ here cor ;
Itas been raised without irrigation by planting the quick growing vqne@es and l;eepmg the ground well cultivated.
Taking the county as a whole, however, agriculture without irrigamon. is exceptional. ‘ ‘ o

The water supply of the county comes from the South Platte, W]ngh for over '50 miles form.s t}le Southgnr&:tm?n
boundary, and also from tributaries which, crossing the county, flow into this river. The principal of these in
order down stream, namely, from south to north, are the north fork of the South Platte, Deer creek, Bez‘w ,',.re(i»k, qnd
Cleur ereek.  The north fork of the South Platte enters through canyons anc} its w:m;ers are used !‘or irrigation
only up among the mountains. The waters of the other creeks are diverted llnme(ilat(?ly a:'tter lea,vn‘lg the lower
eanyons and are carried out on both sides of the stream by canals and ditches, heading in succession at short
intervals below each other. The capacity of these systems for distributing water is far greater than the supply
usually available, and as the hot weather comes on it is usually necessary to deprive several of the ditches of all
or par% of the water needed by them in order that persons baving prior rights may be supplied. It thus results
that the later settlers complain of hardship or even injustice, and the assertion is made that the older settlers
receive more water than is justly due them.

The development of irrigation without systematic control has resulted in the construction of many small
ditches cach so locatedas to best supply some individual or group of individuals. Thesehave been followed in time
by larger canals, in many ways better planned, but whose location and coustruction haveoften been modified by the
presence of older ditches and water rights. In distributing the water according to priorities of right it necessarily
bappens that the ditch loweston the stream and least economical in its use of the water may be entitled to more water
than one commanding more land and built to utilize its supply in the best possible manner. It is apparent to the
irrigators that the ouly way of remedying the evils thus arising is by the construction in the mountains of storage
reservoirs whose capacily shall be so great as to hold the waters which otherwise run to waste duri ng winter and
spring.  There are, however, many obstacles arising not only from the dificulty and expense of con structing
retaining dams but also in the recovery of the water from the stream in whieh it must flow and in its distribution.
As thematter is at present few of the larger canals can deliver to the irrigators an amount of water sufficient for
their demands, and since payment for water is usually made in advance, the farmer wmay suffer a double loss, namely,
i money thus paid and in erops.

Measurements of the amount of water flowing in the South Platte, Bear creek, and Olear creek have been made
by the state engineer of Colorado, and the daily discharge during the summer season at least has been computed
for a number of years. At the gauging station near Deausbury, in the canyon of the river about 26 miles south of
Denver, as stated in the description of Park county, observations were begun in July, 1887. The area of the
catchment basin above this point is about 2,600 square miles, the greater portion of this being in the South park.
The average discharge from May to October, inclusive, in 1888, was 323 second.-feet; in 1889, 297 second-feet, and
in 1890, 374 second-feet. Bear creel has been measured at a point 2.5 miles above Morrison, being thus above
the heads of all canals, observations bein g begun in August, 1837, The highest water recorded during the spring
and summer months was 195 second-feet, occurring in May, 1889, a flood later in the season, however, being probably
of greater quantity. The lowest water of fall and winter was about 15 second-feet. The average discharge of the
stream taking the year through is probably not far from 50 second-feet, and the drainage area is aI)pl‘()iilll%mte]y
HI square miles. Turkey creek, immediately south of this stream and flowing into it below Morrison, carries
probably a less amount of water and bas been known to become dry. These streams are included within what is
known as water district No. 9,

Clear ereek has heen gauged at a point in the canyon about 7 miles above Golden, above places where water
hz?s hem;n diverted to any notable extent for irrigation purposes. -The drainage area above this Place is 338 square
miles, .{'he. average (ilischarge of this stream iy probably from 300 to 400 second-feet, falling to 50 second-feet or
even lower in time of drought. One flood, as estimated by the state -engineer, discharged at the rate of 8 700
xe0¢>nd:1‘eet foy 2 hours, the river falling immediately to a little over 200 second-feet. The canals and ditches taléin e
water from this creek and its tributary, Ralston creek, are included within water district No. 7. Within the tw?)

districts mentioned, Nos. 7 and 9, there are a large number of Teservoirs projected or constructed. The object of

these is to ho-]d surplus water from the creeks at points convenient to the lands of the irrigators. In this way the
problem of distribution of stored waters has been doue away with here sinee the water is not returned again to
the stream, bot is drawn back into the canal or to distributaries. ’ k ' -

A Dbrief description is herewith given of a few
from the sonth side of Bear ere
South Platte river,

: of the many ditches in this county. Arnette ditch takes water
Sear cr ek below Morrison and continues in a direction a little south of east out toward the
It is 8 miles long, about 10 feet wide, and cost $20,000. Tt was beeun and first used in 1872.
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It 'is 9w11ed by a c'orpm'a.tvion, and water is divided according to the number of shares held by each owner. The
1)]‘111(:11)“&1 crop raised is alfalfa, and next in importance are the cereals. The Ward and Kendrick diteh takes
water 1'1‘01]1‘ the opposite side of Bear creek, carrying it in a general northeasterly direction. The total length of
‘ihe mam’ ditch is 14.5 miles, average width is 6 feet, and the cost of ditches was $16,000, to which should be added
.?m.,()(‘)o .101- the expense of constructing reservoirs. In 1889 about 900 acres were irrigated, the greater part being
in altalfa and f:el-eals. The engineer and part owner of this canal, F. . Kendrick, estimates that for wheat or oats
there ave required 0.75 to 0.90 acre-feet and for alfulfa, clover, and timothy from 1.25 to 1.40 acre-feet.

The (_}01den City and Ralston creek, commonly known as Chureh diteh, takes water from Clear creek about a
mile above Golden, carrying it out on the north side of the stream. The total length is 27 miles, width 12 feet, and
the cost was $65,000. It was begnn in 1864 and since that time has been enlarged several times. It is owned by
a corporation selling water to irrigators, the value of water right being about $20 per acre. On the opposite side of
the c¢reek and heading at a point higher up is the Golden ditch, 14 miles in length and from 8 to 10 feet in width.
This was begun in 1871, and the cost is stated to have been $85,000. It supplies the town of Golden and in 1889
irrigated about 2,800 acres. Below these ditches are many others, some being longer, but most of' them from 1
to 5 miles in length. \ ‘

KI10WA COUNTY is in the eastern end of Colorado about 12 miles north of the Arkansas viver. It is crossed by
Adobe and Big Sandy creeks. both of these, however, being dry during the summer. The surface of the county is
gently undulating, and there are shallow basins in which water collects after heavy rain, the annual precipitation
not being sufficient to erode well defined drainage systems. The county was settled about 1887, and fair crops
were raised for 1 or 2 years. There were, however, so many losses from drought in 1889 and 1890 that many of the.
farmers moved to other parts of the state, and grazing is now the principai oceupation.

The Bob Creek canal, owned by the Colorado Land and Water Company, has been extended inte the
southwestern corner of this county since 1889. Work has been begun also on ditches to take water from Adobe
and Big Sandy ereeks, veliance being placed upon the water saturating the pervious chanuels and tpon storage
reservoirs. It is somewhat doubtful whether irrigation can be satisfactorily practiced on account of the difficulty
of obtaining a sufficient supply from the Arkansas for the large canal and carrying it the requisite distance. In
the case of the smaller canals also it is questionable whether water can be had at critical times. There are many
wells from which water for cattle can be obtained, but the quantity is too small to be of importance in irrigation.

K1r CARSON COUNTY in eastern Colorado, adjoining Kansas, is upon a portion of the central divide of the
eastern half of the state, and contains few perennial streams. It is for the most part a nearly level prairie with
fertile soil. The prineipal water supply is from wells suuk to depths of from 100 to 200 feet. The cereals under
careful eultivation do fairly well, but the prineipal oceupation is stock raising, cattle feeding Doth summer and .
winter on the buftalo grass. Most of the settlers came into the county about 1886 or 1887, and tried to make
homes. Their history has been similar to that of the inhabitants of other counties of eastern Colorado and western
Kansas. Some have succeeded in adapting themselves to the conditions, while others have failed on account of the
prevailing droughts. Irrigation is being attempted in a small way by making use of the springs and small streams
“at and near the head waters of the tributaries of the Republican river. These trend in a general northeasterly
course across the county toward the northwestern corner of Kansas, through which they flow. The streams-are
dry at times, but near their sources and at a few points below there is nsually to be found a small amount of water,
which can be diverted for use upon gardens and orchards ,

LAKE COUNTY includes the head waters of the Arkansas in the vicinity of Leadville, the southern line-of the
county being a short distance below Twin Lakes. The valley land ranges from 9,000 to 10,000 feet in altitude,
and the only crops of importance ave for hay. This commands s price of about $20 per ton at Leadville.. The
. ditches, deriving an ample supply from the mountain streams, are small and are owned usually by one or two
farmers.  ITay is made from native grasses and from timothy. The climate is probably too severe for the success
of alfalfa, although vegetables are raised to a small extent. The water supply is large for the needs of the
county, but it is in such localities as these that great storage works should be constr_ucted .for the purpose of
increasing the discharge of the Arkansas during summer. All along the river, especially on its course throngh
the Great Plains, there is each year a demand for water and there are losses of erop on account of the Sm.a-ll
amowt available. During and since the census year: great canals have been constructed, one or two of Wlnch
alone could carry the average amount flowing in the stream during summer. Water rights under these canals
liave been sold éo farmers in spite of the fact that more thai the amount usually ﬁowipg in the river is claimed
by individuals and companies, general reliance being placed upon the hope that reservoirs would be constructed
in this and other counties of high altitude. . : '

Measurements of the amount of water available for storage were begun in 1889 and f:a,rmed on by the
Greolngical Survey until October of that year. The gauging stations were on the east ff)rk’ of the Arkansas, on
Tennessee fork, and Lake fork, all of these being not far. from Leadville, and also on Twm' Lake creek below the
lakes. The average discharges at the first thrfae, stations for ’chej greater 'pm‘t of sprl)ng ‘)and summgr ‘were
respectively 95, 91, and 116 se_cond-feet. On Twin Lake creek, having a drainage area of 102 square miles, the
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greatest discharge was 632 second-feet and the least 19 second-feet, the average from A%pnl to 09t0})(2r pmjli?k:{l?
second-teet,  Surveys were made for a number of reservoir sites, the mo_st important of these bemg' erl‘I’l : (]» (:%
It has been found that water can be conducted to these lakes from a 1)01nt_ near _Hzljy den on the Arkansas ITVLIII’
inereasing the catchment area tributary to the lakes to 387 square m%les. By bu'ﬂdmg a sulta;ble dam ‘(‘wr’os.s the
outlet and deepening the channel between the lakes, the storage capacity could be 1ucrezx§ec1 tol21, 800 afn e.iee%‘y. (a)

LA PLATA cOUNTY is in the sonthwestern corner of the state, being south of the San Jl-l‘d:u n;nd Nan Mlg.uel
mountains and embracing the catehment area of streams flowing southerly into the San Juan river In New 1}’[9*{1(0
The agricultural lands form a relatively small part of the area, being in the valleys ajlong Las Annnays, F ]_ondu,
Lt Plata and other streams. Their altitude is great, the elevation of Du rango, the principal tm@, being slightly
over 6,400 feet.  Many of the cereals, including corn, are successfully produced, as well as the ordinary vegetables
and the hardier fruits. Nearly all crops are irrigated, althou ghin afew localities dry farming has been attempted.
The principal part ot the land under irrigation is utilized for the production of hay or for grqzing purposes, stock
raising being the industry next in importance to mining. The water supply of the county is large, and in most
of the valleys there is a greater quantity available than iy needed upon the narrow areas of agrieultural land.
The smaller ¢reeks, as is usually the case, become nearly dry during summer, but the main streams have a large
perennial discharge.  Many sinall ditches have Dbeen built by the farmers, and there ave a fmv canals owned by
corporations, the principal of these being the Animas Valley Ditch Company and the Florida Company.

The Florida Mesa ditch takes water from the west side of Rio Florida and covers land about 5 miles east of
Durango. The main diteh is 12 miles long, 8 teet wide, and the cost was $16,000. The company sells perpetual
water rights at the rate of $500 per second-foot, this being considered sufficient for from 50 to 100 acres. The
anmual cost of maintaining these water rights was in 1890 $37.50 ver second-foot.. In the Animas valley north of
Durango are many small ditehes covering the valley land, but the bordering mesas near the town Liave been bhronght
under irrigation to a very small extent, although a number of projects for reaching the higher lands have heen
saugested.  With the throwing open of the Ute Indian reservation and the neighboring military reservation man Y
thousands of acres of good farming land will be brought under cultivation, and the construnction and enlargement
of irvigation works from the Las Animas and La Plata will be greatly stimulated.

LARIMER COUNTY is in the center of the northern side of Colorado and adjoins Wyoming. It extends from
the continental divide easterly beyond the Front range-of the Rocky mountains and includes the head waters of
the North Platte and Laramie rivers, flowing northerly into Wyowing, and the drainage Dasins of the principal
streams which flow east to form the South Platte. The water supply in the county is widely distributed and is
8o situated as to be easily employed for Irrigation. In the western end of the county is North park, a broad valley
having an altitude of 8,000 feet and over, surrounded by mountains rising to 12,000 or even 13,000 fect. The park
Is about 20 miles in width and 30 miles in length, and receives from all sides the drainage from lofty peaks. The
sl streams on each side of the park unite and flow northerly, the North Platte, formed by their union, passing
out of the park through narrow canyons, which extend into Wyoming. In the park the principal occupation is
grazing, about the only crop raised being hay for winter feed. The precipitation during summer even at this
altitude is small and irrigation must be employed. The temperature is o0 low for most of the ordinary crops, but
by the application of water timothy and the native grasses attain a heavy growth.

[n North park ave many ditches dug by the owners of ranches to bring out water for the purpose of raising
winter feed, but there are few, if any, incorporated companies. The park is included in water districts Nos. 46
and 47, In thp first of these, including the western Dart of the park, the fifth biennial report of the state engineer
enume ';x,tgs 83 ditehes, and in No. 47, which lies on the east side of the park, there is given a ligt of 159 ditches.
In Some instances, however, the same diteh is entered twice in these lists. The water supply usually has been
amprh‘: tur:‘xll «Iemmx‘ds :@d th'ere. IEas been little necessi ty of interference or regulation by state officials,

Lh-e Big Lu'mmle river rises in the M'ediciue Bow mountains east of North park and Aows northerly through
:;;T(:lxxn;l‘tli?im 2:3: f&llbanly 'coimmlr, _'W,yl'oml?xg, whm;e after leaving the mountah}? it tux‘n§ toward the east and flows

ut apon the —aramie plains. Its waters are used to a very small extent, if at all, in Colorado, but there ave
I«mzml;tles in which the )water conld be held by storage if so desired by the users upon the plains below.

e IIIIL( ’t;;elfilt;;:m; }:lxiiboiozzﬁe(;(:lll)l;:ght);ﬁi :;1;&11; Aﬁg:fpdlrgcgzlout (;ow:zzfn(;}_ t}le plaius, receiving the (lirainu-g:e fr.om
or muuntainolis region amd creeks of gret:t(t im ’ t,b f fum.e“ .1, f'. A ljuge (mellllt of water comes from this hlll.y

o _ eES of portance in irrigation are formed. The most northerly of these is
;I;e ﬁache la Poudvre; 30}11:11 91 this in order are the Big Thompson, Little Thompson, St. Vrain, and others in
m;:; ;\e;;??;:f‘(&il::?lthgtbfeallflil;nlilen }1?12(;?111 the point ?v:!lel'e these creeks leave the mountaing g large number of
plains. The drainage basin o‘f em(;h p ﬂ?g: m‘ ?u)e?t‘abh%o‘nou boﬁh sides of ﬂ}e creeks and extending out upon the
water district. Thecate o of s g Creeks has been made, according to Colorado law, into a separate

¢ (. - thecatchment aren of the Cacho la Poudre is known as district No, 3, and includes the northeastern
g?rt“;f’f;”\f Larimer county and a part of the western end of Weld county. Big and Little Thompson ereeks( }2;1'111
m “L b v“,_f 4, thursrmcludmg the southeastern corner of Larimer county and parts of Boulder and Weld counties.

h Annual Report of the United States Geological Survey, 1892,

@ See enginecring rosults of the wrrigation survey. T hirteent
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Irrigation has reached a very high state of development in the eastern end of Larimer county, and the water
supply has been utilized to such an extent that increase of crop area must come mainly by the storage of flood
waters. The comparatively large and easily available supply of water made possible the construction by the early
settlers of a great number of small ditches. These in time have been succeeded by well-built canals, and the
water of the streams has been appropriated so completely that during the summer time, and even in late spring,
it becomes a matter of difficulty and expense to apportion the amount available to the legal claimants. To guard
against loss a few of the irrigators have construeted reservoirs, which are filled during times of high water, and
when the ditches are closed this water is utilized. Many of the farmers state that it will be necessary not only to
store water in suitable depressions among the foothills but also to build reservoirs in the mountains, taking
advantage of every possible means of regulating the water supply.

Many of the smaller streams become almost if not quite dry at times. Along these streams in the hilly or
mountainous part of their course farming is carried on only to a small extent, the prineipal erop, as in the case of
the North park, being winter feed for range cattle. It is only farther down stream, where the elevation is about
5,000 feet or under, that a greater variety of crops is raised. Here, where water has its greatest value, the orﬂinary
supply has long been recognized as being deficient, and there is complaint from the farmers that in spite of this fact
irrigation companies ave building and extending canals and selling water rights. Some of these companies,
however, are providing reservoirs, and in one case at least, where a canal was cut off, it is claimed that the entire
erop was saved during 1889 by stored waters.

The daily discharge of Cache la Poudre creek has been computed during the summer months at least since
1884, the figures being based upon gaugings made by the state engineer. of Colorado and by Professor L. G.
Carpenter, of Fort Collins. The station at which observations are taken is situated about one-half mile above the
mouth of the canyon, 12 miles above Fort Collins. Striking features are the relatively large discharge during
1884, 1885, and 1886 and the decreased amount during the succeeding years. (a) :

a The following are the gaugings for a series of years:

DISCHARGE OF CACHE LA POUDRE CREEK, ABOVE FORT COLLINS, COLORADO.

(Drainage areq, 1,060 square miles.)

DISCHARGE IN SECOND-FEET. ! RUN-OFF. DISCHARGE IN SECOND-FEET. I RUN-OFF.
- T T i Total 1‘01-1 - _ ‘ ; i Total f?ri
MONTHS. . monthin | Second- MONTHS.: . imonthin| | Second-
. Maxi- Mini- Me acre-feet. || Depth in| feet per Maxi- Mini- | Mean, - || acre-feet.: Depthin; feet per
mum. mum, dean. || inches. | square mum. mam. | inches. | square
. i mile. ; mile.
1884, ; Lo
Marceh 15 to 81 ..... 92 48 67 | 4,120 0.07 0.06° 350 100 | 181 |- 10,770 . 0.19 0.17
April 707 | 64 219 | 13,090 ) 0.23 0.21 || 3 790 20 | 483 20,704 | 0.52 0.45
May -.-.. ...l 5,303 453 2,687 || 156,025 1 277 5.30 | 1,490 6801 1,113 | 06,223 : 1.17 1.05
June..... 5,611 3,474 | T 4,812 1 286,314 ]  5.08 4.54 690 260 | 420 1 95,830 @ 0.46 0.40
B 1) U 8,070 862 2,144 1| 131,856 | 2,54 2,03 I Augusto.o.oo.oeean 500 140 | 213§ 13,100 0.23 | 0.20
Angust......... e 493 o2 || 48,708 0.37 0.75 || September......... 180 70 100 6485 011 0.10
September......... ! 446 230 305 | 18,147 | 0.32 0.29 | 1 ! !
Octobor 1 to 16..... 9204 196 205 | 12,607 | 0.22 0.19 1849, B
1885, ‘ i 342 Ll 151 9,286 0.16 0.14
5. : ; i i 5,88 0.1 0.10
April 4 t030.. ... . 8992 241 47| 26506 1 047 0.42 123 g€1> 122 ; ; gig : og o
MAY cenernrnnnnnes 1,965 o4 | 1,410 | 87,2081 1.5 1.85 " s e o1 o
: 2,857 | 9,235 9010 | 173,145 | .07 2.74 342 48 o8 212 -
T, oo BETL I A s 1,886 215 649 o013 071, 0.6l
DTN B 5 1,076 1,857 ! 114,205 2.02 1.75 ' 2 |
July e ) 7 T b oaey | ot .62 il June. oo 1,960 837 1,838 || 79,611 | L4l 1.26
Augnst........ . 1.116 369 656 || 40,34 | 5 Jul a1t or1 sie |l aLew 0.56 048
September......... 387 210 273 1| 16,243 0.20 0.25 A‘iéust ------------ - "o v | 11800 0.5 018
" t 2 202 208 12,484 | 0,22 0.19 | ANEUST..ooomeonens 499 o ol
October 1 o 10......" 210 . b . ! September......--- ™ 56 67| 3980 007, 0.08
1880. i October...... feaeman 92 55 | 69 | 4,243 | 0.08 | 0.08
April27t030...... 447 369 - 405 1| 24,007 0.43 0.38 | November .. 199 6 8| 5,20 0.09 0.08
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The principal towns are along the easteru edge of the county near the foothills. In .’che vihcinity of each of
these the systems of ditches are exceedingly complicated, a number coming out on both sides of' the stl.'.e,z?m. ',bnd.
following in the same general direction in tortuous courses according to the slope of the land. In the vicinity of
Fort Collins and Loveland irrigation has been most completely developed. The lower lands are well wavt.er(?d by
the many ditches, and in some places the ground has been so completely saturated that it is not necessary to Trri gate,
sufficient moisture coming from seepage. The higher grounds are in many places considered best for agriculture,
but unfortunately it is not possible at all times to secure water for these. Since the county lines and the water
districts, based on natural divisions, do not coincide, a direct comparison can not be made betsveen the figares
contained m the report of the state engineer of Colorado and the results obtained DLy the census. The water
commissioners report that in 1890, in distriet No. 3, on the Cache la Poudre, 139,222 acres were irvigated by ditches
and 10,825 acres by stored water; and in district No. 4, Big Thompson, 89,790 acres were irrigated by ditches and
about 12,000 acres by water from veservoirs. No distinction, however, was made in their estimates between lands
impertfectly irrigated and those upon which crops were successfully raised.

The relative location of the principal canals and irrigating ditches of this county is shown upon a map of
portions of water districts Nos. 3 and 4 accompanying the fourth biennial report of the state en aineer,
Niustrations of this character show the complications due to the topography of the country and to the large
number of ditches taking water from the same stream and carrying it out in the same general divection. These
in many instances cross each other, and at first glance seem to be involved in hopeless confusion. Many of the
longer canals run nearly parallel for many miles, each one losing more or less water by evaporation and seepage,

Among the principal canals in the drainage basin of Cache la Poudre creek may be mentioned the North
Poudre, taking water from the north fork, and below the junction of the north and south forks the Highline, Dvy
Creck, Cache la Poudre, Larimer and Weld canal, Pioneer diteh, Lake canal, and Cache la Poudre canal.  All of
these are on the north side of the creek. and the latter is almost entirely within Weld county. Onu the south side
of the stream the canals are shorter, since of necessity they run along the foothills toward Big Thompson creek and
do not extend out upon the plains. The principal of these are the Pleasant Valley and Lake canal, the Fort Collins
canal, the Larimer County canal No. 2, and Boxelder ditch. The North Poudre canal is about the only large canal
lying wholly in Larimer county, the others extending out into Weld county. Its length is 20 miles, average width
14 feet, and the cost was $300,000. It was begun in 1881 and completed in 1884. Tt is owned by a corporation
which sells water rights, the value of these being, it is stated, about $15 per acre. The diteh is rapidly being
improved and more land brought under cultivation. The accompanying illustration shows the character of the
diversion line and some of the difficulties overcome in construction. The view is of the upper end of the 627-foot
tunuel, being about 3,000 feet below the head gate and dam. .

In district No. 4, including in this county the greater part of the drainage area of Big Thompson creck, the
canals are secondary in number and size to those named above. The principal irvigating systems on the north
sidf} uf: Big Thompson creek are the Hamaqua, Louden Irrigating, Loveland and Greeley, and the Farmers
Ifrlgntz_ng c;naIi. and on the sout]} side of the (freek the Handy, Home Supply, Hillsboro, and the Big Thompson
'_i\u. }_gxt(flles. The poudex_l canal is about 19 miles long, 14 feet wide, and has cost about $30,000. It was begun
in 1877 and was finished in 1880. Water is diverted by a wing dam of cobblestone. The canal is owned by a
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-HALF MILE BELOW HEAD OF NORTH POUDRE CANAL, LARIMER COUNTY, COLORADO.
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corporation composed of farmers who use the water, each share of the stock entitling the holder to & certain portion
of the water in the canal, which can be used on as many acres as it will cover. The water right is worth from &i‘lO
to $15 per acre. Under this canal are a number of reservoirs owned by individuals or by corporations, water being
stored in these until it is needed. Many other reservoirs are being constructed to be supplied by this and other
canal systems, and greater dependence each year is placed upon these, several large ditches deriving their whole
supply from water thus saved. For example, the Home Supply Company has two large reservoirs which are filled
before the irrigating season begins and drawn upon to irrigate thousands of acres. Water thus held by storage
has been exchanged for an equivalent amount, from the stream to be used on higher grounds, while the stored .
water is allowed to flow down to prior appropriators below.

The Loveland and Greeley canal takes water from Big Thompson creek near Loveland, covering land on the
north side of the stream, extending nearly to Greeley. The total length is 35 miles, average width 25 feet, and the
cost was $140,000. The canal was begun in 1880 and used in 1883. Water rights are sold at about $1,000 each,
entitling the owner to 1.44 second-feet of water to be used on an 80-acre tract. The annnal assessment is about
$15 on each water right. The principal crop raised is wheat, and next in order of importance is oats, then alfalfa
and potatoes. It is stated that on wheat two irrigations of from 3 to 4 inches in depth each time will produce good
crops in ordinary seasons, oats requiring a little more water, and alfalfa three irrigations of 5 inches each for three
crops or cuttings. '

LAS ANIMAS COUNTY is in southern Colorado, adjoining Colfax county, New Mexico, to which it is similar in
many respects. The western boundary of the county is formed by the Culebra range, the divide between the
head waters of streams flowing into the Arkansas and those tributary to the Rio Grande. In this part of the
county are coal mines, and at the towns in the vicinity agricultural products find a ready market. Flowing
easterly from the monntain range are a number of ereeks and vivers, which after passing through a broad extent
of the plain region empty into the Arkansas. Most of these streams have cut their channels to depths of several
hundred feet into the higher parts of the plain, forming in this way high mesas whose surface is far above the
reach of water.

The principal streams within the county are Apishapa river, Timpas creek, and the Purgatoirve river with its
branches. This latter stream is sometimes known as Las Animas river, and is commonly called by the ranchmen
of the country the Picket Wire, a corruption for Purgatoire. It has its origin among the mountains and in
its upper course discharges a large amount of water. In this higher part of the county, corn, beans, pease,
potatoes, barley, and flax are raised without irrigation, but wherever possible ditches have been taken out to bring
water to the arable lands along the small streams. Stock raising is the principal industry after mining. The
agricultural population consists to a large extent of Mexicans, whose operations are carried on according to
ancientmethods and in a very laborious fashioun. '

The rivers after leaving the mountains flow for a large part of their course through canyons in the mesas and
the quantity of water shrinks rapidly, so that the lower courses during the summer are almost dry. There are
usually three or four weeks in late spring during which there is plenty of water. This is diverted upon low lands,
and if these receive one good watering it is usually possible to obtain a fair crop of hay. Attempts to place dams
in these rivers, especially in the Purgatoire, have not been successful on account of the severity of the floods. The
irrigating ditches are mainly in the small valleys near the head waters of the streams and are rarely more than a
mile in length., Many of them are very old, having been dug by the early Mexican settlers.

As examples of the largest ditches of the county may be given thefollowing: the Duran and Vigil ditehtakes
water from the south side of the south fork of Purgatoire river about 6 miles south of Stonewall. Ttis 4 miles long,
3 feet wide, and cost $1,500. Water is diverted by means of a dam of brush and stone. The diteh is owned by
neighboring farmers, who divide the water proportionally. In 1889 about 640 acres were irrigated, this being
mainly in wheat, oats, and barley. Baca Extension ditch takes water from the north side of the Purgatoire river
at Trinidad and flows in a general northerly direction. It is 19 miles long, 9 feet wide, and cost $12,000. Work
was begun in the spring of 1888, and the ditch was completed the same year. On account of scarcity of water in
the river a very small acreage wasirrigated in 1889. The canal is owned by a corporation and the water is distributed
to the sharebolders. The annual cost of irrigation per acre is nsually about $1, sometimes amounting nearly to $2
The principal crops raised are alfalfa, oats, and other cereals.

The Chititi ditch heads about 1 mile east of Trinidad and continues ouv on the south side of the Purgatoire
river. The total length is 3 miles, average width 4 feet, and the cost was 82,000. The ditch was built in 1861.
The water is used principally for the irrigation of garden vegetables, together with a small acreage of wheat, corn,
and oats. In 1890 there were in all about 135 claims to water rights filed by the various ditch owners. The total
amount of 37 of these claims, it is stated, came to 575 second-feet, while the Purgatoire river afforded about
one-tenth of this quantity. This affords an illustration of the excessive amount of water claimed from these
mountain streams and shows one of the difficulties of apportioning the supply to the many claimants.

LiNcoLN counTy is east of the center of Colorado, upon the eastern slope of the divide between the Platte
and Arkansas basins, and thus includes a portion of the head waters of streams tributary to these rivers. Sheep
and cattle raising is about the only industry, since the water supply is too small for any considerable development



120 IRRIGATION.

¢ aoviculture. The streams shown upon a map of this part of the state are dry for many n](jnths of !ahe lyeavr, l‘mﬁ
.ﬂ 15‘ » intervals they discharge an amount of water so great as to be almost beyond eontrol. A little fa.rmm‘t,
igt;:§§t1§‘1~1-ig:;tiérl hu}s been n?tempted, but few crops have been successfully raised. Qccagionally some corn is

send for » o few vegetables for home use. )

rmM\d{»ﬁi:ng‘,e}:tgnaec;e‘f“r(:gmsprings and from wellg from 10 tf> 100 feet i}l depth. T_here is an a.mpleTShup‘Dly“ :()'1]“
cattle, and many of the wells appear to be a"lmost inexhau'smble by oirdlina‘l"y pu-n?'%)l]‘gBI'n:Lghnl}c;?ry(;reel' 211:‘;1501}1‘()1;1
few small irvigating ditches in the county taking water durmg the spring at least‘ 1_0m ig zud 317 o ;1;1' A
Steel fork of Little Horse creek, but both of these are dry qlt times when the water is 11198’(, nee e 1 ONSs ; o 0"
water is obtained from the bed of the Big Sandy even 'iu times of drought, 'aand by making tight dams extending
through the sand it is probable that a valuable perennial flow could be obta?ne(l.. . . |

LOGAN COTNTY is in the northeast corner of Colorado, upon the plains, JFS surface being of the gen,(fr;?,]
character of that of the adjoining state of Nebraska. The South Platte flows diagonally across fih(‘/ coqn‘?y f}fnn
the southwest to the northeast corner, vecelving in its course the waters of Pawnee creek and other streams which

- during the rainy season. .

fov '31111:1314313111*;(;?3 gf :fgriculture are similar to those prevailing thrnugh(?ut' eastern 00101*&‘(10. QcQaSIQlilqlly aerop
can be raised without irrigation, but, with the exception of Indian corn, it is very uncertam_zmd the yleld per acre
is small. The water supply is intermittent and irregular in character, sudden floods 111te1'r111')t11.1g the long
continued droughts. In the years 1885, 1886, and 1887 there was apparently an unusu:al :unf)uut of rain. Settlers
flocked into the country and were fairly successful in raising crops. In the two years following th.ere,. was a 1;eturn
to former conditions of drought, and many of the settlers becoming discouraged apsmdoued their 'fa?ms. Those
having irrigated lands have been able to make a living, although shortage of water has at times caused
considerable losses. ‘ ' . ' '

The South Platte furnishes the greater part of the water used in irrigation. The river in this 1.mrt of its
course fluctuates greatly, being at one time a broad, swift stream and at another almost dry. The (11‘a,1uuge arew
is so large that when the snows melt and there are continuous and widespread rains an enormous @nlollnt of water
is brought into the main channel, but later in the season the almost innumerable canals and ditches along the
tributaries divert so much that there is barely enough to moisten the broad, sandy channel. A:number of canals
and ditches have been built to irrigate land in this county, but these, although some have priority of rights over
canals higher on the stréam, can ravely obtain water after the spring flood subsides. Priority of right to the

rater is of little avail to a canal out upon the plains, from the fact that it is almost impossible to prevent the
canals and ditehes heading many miles above from taking all of the water, and if by the exercise of unusual police
powers by the state officers an amount sufficient for this canal is left in the channel at points above, this water is
soon lost by evaporation or disappears into the broad, sandy waste. ‘

Water can always be found in the apparently dry bed of the river and many of its tributaries by digging from
1 to 20 feet, furnishing a supply apparently inexhaustible by pumping devices. By suitable dams or deep ditches
a considerable amount of this water ean be-brought to the surface, bnt the expense is so great that it is still a
matter of doubt as to whether it wounld be profitable. The irrigating systems at present take water from the river
without the use of permanent dams, and therefore can receive a supply only when there is considerable water in
the channel. There is a widespread eomplaint among the farmers to the effect that canal companies have sold
water rights or shares which have proved to be valueless, and that many have been brought to the verge of ruin
by the schemes of speculators, as well as by neglect and bad management of the canals.

A small amount of potatoes, corn, sorghum, broom corn, and beans is occas.onally raised without the use of
water, but the principal crops of the connty are alfalfa and other forage plants raised mainly by spring and fall
irrigation. Besides the irvigation ditches, some water is obtained by means of steam pumps and windmills, but
the avea of land cultivated by this means is inconsiderable. The largest canal of the county is the Pawnee, owned
by the Pawnee Land and Cattle Company, taking water from the South Platte out upon the north side at a point
above the town of Merino. The length of this canal is 23 miles and the average width about 30 feet. There is no
permanent dam in the river, and the sand heaped up at the head works for diverting the water must be replaced
after every large flood. The cost of the water right is stated to be $10 per acre, and the annual cost of cleaning
and repairing canal from 12.5 cents per acre upward. The amount of water in the river is insufficient at times,
largely owing to the fact that it is taken by other canals. ‘

Beyond the Pawnee canal are a number of others, the principal of which on the north side of the river are the
Lowlire and the Sterling ditches, also the Arnett and the IIiff and Platte Valley canal, and on the south side of the
river the Schneider and the Smith and Henderson ditches. The Lowline ditch is about 6 miles long, 12 feet wide,
and the cost was approximately $2,000. The first cost of the water was about £100 for each 160 acres covered, and
the mmuzﬂ COSt.lS 86 for each 160 acres. The Sterling diteh No. 1 is about 16 miles long and 20 feet wide, and No. 2,
beIn‘w it, is 6 ml]e.s 1ogg. The Iliff and Platte Valley canal, heading 3 miles above Iliff, follows along the north side
of Sonth Platte river in anortheasterly direction ata distance of from 1 to 4 miles from the channel of the stream.
The t.otal len.gth is 25 miles, the average width from 10 to 15 feet, and the costwas $55,000. There is no permanent
dam in the river, earth levees being built when the stream is low. There are about 18 laterals about 2 feet in
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width and 1.5 miles long. The ownership is divided into 2,000 shares, 8 shares representing a water right for 80
acres. In 1889 and 1890 there was insufficient water in the river and the canal was allowed to get into bad order,
so that a very small amonnt of land was irrigated, this being mainly for raising hay and for the meadows. The
Schneider diteh, on the south side of the stream, is 9 miles long, about 10 feet wide, and the cost was approximately
$5,000. Water is diverted by means of awing dam of piles and Inmber running out into the river 90 feet, and by
a permanent dam of brush and earth about 300 feet in length. During low water temporary dams of sand are
made across the enfire width of the river, a distance of nearly one-half mile. The water right is valued at about
$7.50 per acre and the annual cost is 25 cents per acre. At the time this ditch was built (1876-1877) there was
apparently a great surplus of water during the irrigating season, but from that time the amount has gradually
decreased until it is difficult to secure one-half the amount originally depended upon.

It is currently believed that patches of land can be brought under irrigation here and there throughout the
county by the construction of storage reservoirs at suitable points and by the utilization of flood waters of the

intermittent streams and springs. Progress in this direction is slow,asthey = wre too poor to invest an amount
of money sufficient to thoroughly test such projects. ' ‘
MESA COUNTY is at the center of the western side of Colorado and inchi e greater part of Grand River

valley, the largest body of agricultural land in the western half of the state. The altitude of this valley is about
4,500 feet, and the climate is highly favorable for the production under irrigation of all fruits as well as of various
cereals and of vegetables. The water supply is large, the discharge of Grand river being far in excess of any
demands made upon it. The valley lands are on the north side of the river, extending from the state line easterly
above the junction of the Gunnison, then southerly along the east side of the Gunnison up into Delta county.
Irrigation is carried on not only in this valley but also along Plateau creek and its tributaries in the eastern end
of the county, this creek rising on the broad platean south of the Grand river and receiving tributaries from
Grand mesaon the south and Battlement mesa on the north.

Although the Grand and Gunnison rivers carry an amount of water far larger than can be used upon the
agricultural lands, yet, paradoxical as it may seem, the irrigators as a rule do not have sufficient water to save
crops from loss. This arises mainly from the fact that the greater number depend upon water not from Grand
river, but from the small streams draining the mesas. The expense of diverting the large river was so great that
the early settlers were compelled to utilize the creeks or intermittent streams. These, having a rapid fall and
being more easily controlled, were employed to their full extent before the larger streams were touched. The
waters of the créeks of Mesa county are completely diverted during the summer and the appropriations along
several of them far exceed the amount available.. Thus it happens that while the waters of the Grand and
Gunnison are flowing to waste farmers are losing crops, while some are constructing reservoirs to attempt to
increase the summer discharge of small creeks. :

Near Grand Junction, in the Grand River valley, canals have been taken out from the Grand river covering a
portion of the arable lands. The principal of these is what is known as the Grand Valley canal, commonly stated
to be owned by members of the Travelers Insurance Company of Hartford, Connecticut. The owners of this canal
have absorbed into one system large ditches previously built and sell water rights to irrigators at prices of from
$10 to $12.50 per acre, according to the conditions. The annual assessment is stated to be from 50 cents up to
$1.50 per acre, while the annual cost of obtaining water to persons not owning water right is about $1.75 per acre.
Many complaints have been made by farmers taking water from the canal of insufficiency of supply, owing either
to the small capacity or to injury of the main line. At low stages of the river it is difficult to divert water into
the canal and it is necessary to maintain eribwork to act as a dam in the stream. ’

There is opportunity for the construction of a large highline canal to cover 100,000 acres or more of this fertile
land. Examinations have been made, showing that with the necessary capital it will be feasible to construct such
a canal heading in the canyon above Grand Junction and sweeping around the northern edge of Grand valley
north of and above the present systems and covering practically all of the valley. The great obstacles to the
construction of such u system are the large amount of money required and the length of time which must elapse
before agriculture can develop to the extent necessary to pay interest and annual expenses. Much of the soil
through which a large canal must be built is of such a nature that some of the mineral constituents dissolve,
causing the ground to sink, resulting in leaks or breaks in the banks. It is only after the water has been turned
into the canal for two or three years that there can be a reasonable assurance that these disasters will not oceur.

There have been no continuous gaugings of the amount of water in Grand river, the only measurements now
at hand being those made by the Hayden survey in 1874. On September 23 the river above the mouth of the
Gunnison was discharging at the rate of 4,850 second-feet, and it is stated that at the close of July of that year
it must have been carrying at least 6,000 second-feet. Higher on the river, near the east line of Garfield county
and below the mouth of Eagle river, the discharge in November, 1874, was 871 second- -feet, and in September, at
Hot Springs in Middle park, 802 second-feet, as shown in the temth annual report of the United States
Geological and Geographical Survey of the Territories, page 332.. None of the small streams have been
measured, but it is known that most of these become nearly dry from the latter part of June till the time of
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the fall rains. At the head of Kahnah creek, on the Grau.d mesa, work :has beeu_begulfi I;)clrx tﬁ :ﬁzeggg;gfoz?
sapacity is estimated to be about 600 a,cre:feet. Work‘ on thl_s has beenyvel y exlljens:i“lre,rg“web many other sz s
reaching it, the only practicable means of transpor'ta,tjmn bemg) by paqk anima b;“ 1“? {1 o many other : fi lé
on Grand mesa where water could be stored if it is found profitable to do so. ._lhg "Lnf mexi 1Y1;hb .? 1g th
creeks coming from the mesa state that it is necessary to resort tq Wajter storage if t}ney are to b&V‘: , 1@{1 (?,ropsk u;
years of drought and to get summer cuttings of alfalfa. Some of this land could probably be covered by a cana
%rom Gunnison river heading in the vicinity of Delta. o .

MONTEZUMA COUNTY is in the extreme southwestern corner of the state, ad.]om‘mg Utah, AI‘IZOIlfli, and New
Mexico. The water draining from the mountain ranges within the coum?y escapes either to thg nortI} in Do](){.‘es
river or to the west through tributaries of San Juan river. Nearly all of tlilese stlreams are of con51(1§1';mble -sr.ze
and fornish ample water for the land under culfivation, except perhaps at times of lunusua)l.dr‘oug!lt. Ilogxcss in
agriculture hus been slow, owing to the remoteness of this area from Iarge' markets. Mnn‘y 1r1-1ga¢111g:d1t@e§ hmte
been constructed by farmers, and there are also a few canals of notable size. The prmcxp}aj work of t-h{s kind is
the canal system of the Colorado Consolidated Land and Water Company, taking water 11'01}1 Do‘lorets 1:1V@r near
the town n{‘ Dolores. There arve two main lines, one ranning down on the west side (')f the river for a distance of
about 6 miles, the other piercing a ridge by means of a tunnel 5,400 feet in length. This t.unnel conducts the v rzl,ter'
directly from Dolores river into the drainage basin of streams tributary to San Juan river. Frqm the mouth of
the tuxlnel laterals extend northwest and southeast, covering lands north of and in the vieinity of the town of
Cortez. The total cost of this system is estimated to have been $750,000. Water rights are sold at the "&te_ of
$12.50 per acre. This is in general plan one of the most remarkable irrigating systems of the state, the peculiar
topography allowing of the diversion of water in this nnigue manner. It has been found difficult, however, to sell
enough water rights to repay the cost of construction. Along Mancos river easterly from Cortez are a large number
of ditehes owned by individuals. These are as a rule under 5 miles in length and head at short intervaly along
the main stream and its tributaries. ‘ ‘

MONTROSE COUNTY is ou the western side of the state, adjoining Utah. The principal areas of agricultural
land are along Uncompahgre river, which flows northerly across the western end of the county into Guunison
river. Water is taken out by many ditches and canals covering a great part of the lower lands, but the supply is
by no means ample for the area under cultivation. If crops are planted early and reach maturity by the first part
of July they can generally be secured without loss, the ditehes up to that time receiving plenty.of water. Later
in the season, however, the streams diminish so that any one or two of the larger irrigating systems could nse all
the water to be had. While the Uncompahgre and its tributaries can not furnish a supply for the adjacent lands,
the other streams to the east, Cimarron creek and Gunnison river, have more water than can be utilized upon
their narrow valleys. Schemes have been proposed for bringing surplus water from these streams over into the
valley near Montrose, but as yet the feasibility of the matter has not been determined. 1t will be necessary to
resort to some measure of this kind or to water storage in order to bring all of the fertile lands under cultivation.
The discharge of Uncompahgre river was measured by the state engineer during the summer of 1890 at a point
about 8 miles above Montrose near the head of the Uncompahgre canal, the quantity during the period from July
10 to August 18 varying from 440 to 114 second-feet and averaging for July about 300 second-feet, for Augnst 170
second-feet, for September 125 second-feet, and for October about 150 second-feet.

. The climate and soils in the vicinity of Montrose have been found to be well adapted to fruit culture, apples,
Dear, peaches, plums, apricots, quinces, and grapes growing to perfection. The altitude of the valley is from
5,000 teet upward, but this does not result in lowering the temperature to an unfavorable extent. Owin g to the
scarcity of water and high aunual rates grain raising is reported to be barely profitable, but hopes are centered in
the orchards and vineyards. There are several canals of considerable size in the county, principal among which
are those of the Montrose Canal Company, the Uncompahgre and Cedar Creek Company, the Delta Chief

lompany, and others. The works of the Montrose Canal Company take water out on the west side of Uncompahgre
river about 6 miles above the town of Montrose. The main canal extends in a northwesterly dirvection, the total
length beinlg about 40 wiles and the average width 16 feet. The total cost was $530,000. The land covered by the
canal cons_l;sts of mesas of various elevations, and as a consequence there are a large number of falls or drops$
along the line of the canal, oue of these being 260 feet in height. On account of the excessive slope of the country
9{;;()1((;1;; ,;33]:;1(%;1?21 o(f) :(I;;r sgi;:;)lil 1V13 11? e's'ii.injte]?)‘thimt there 1\ re‘guire(} 1 second-foot tg irvigate 80 acres. The
Montrose ;nd is continned in )ril e=}1 (21 (1 .uadb on the east §1d’e‘of, Uncom‘pahgre river abqut 7 1n1¢e§ ab(.)ve
long and 10 feet wide, 4 norvherly 1leet1911 to the valley lands along Cedar creek. It is about 12 miles

MORGAN COUNTY is in the northeastern
supply for irrigation is obtained fr
Owing to the diversions of water
nearly if not quite dry. This w
greatest need of water.

part of the state, lying on both sides of the South Platte. The water
om the river, which in this portion of its course ocenpies a broad, sandy channel,
by the almost innumerable canals and ditches above, thie channel is sometimes
as the case during the summer of 1888, 1889, aud 1890 at times when there was
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The unusually low stages of the South Platte during the years above mentioned were due in part at least to the
irregular fluctuations of climate. It is stated that before u‘rlga,tlon was introduced into this part of Colorado the
river was known to be dry durmo the summer season, for instance, in 1863. Attempts are being made to supply
the deficiency by storage reservoirs or shallow 1a,kes filled during April or May. Several localities have been
mentioned at which other works of this character might be constructed. The worst crop failure in the county was
probably in 1890, when, owing to the apparently large amount of snow in the mountains, the farmers neglected to
use water when it could be had early in the season and then were disappointed in the duration of the flood. On
the high lands of this county, as in many other places in eastern Colorado and western Nebraska, farmers have
taken up land and attempted to raise crops in the belief that the rainfall was steadily increasing each year, but
their efforts have been without success.

The principal irrigating ditches in the county are: on the north side of South Platte river, the Weldon Valley,
the Deuel and Snyder, and the Tetsel; on the south side: the Bijou, the Putnam, the Fort Morgan, and the Platte
and Beaver ditches. The Weldon Valley ditch is 18 miles long, 20 feet wide, and cost about $64,000. Water is
diverted by a wing dam of brush, stones, and saund, replaced in part every year. It is owned by an association of
farmers under the ditch, to each of whom water is divided in proportion to' his ownership. The Bijou canal is 55
miles long, 30 feet wide, and is stated to have cost $180,000. It was begun in 1888. (a) It isowned by a corporation,
4 shares of stock in which euntitle the holder to water for 30 acres.

OTERO COUNTY is in southeastern Colorado, on the Great Plains, and is crossed from west to east by the .
Arkansas river, the largest source of water supply. This part of the state, including Pueblo county on the west
aud Bent and Prowers counties on the east, is a region of great irrigation enterprises, the topography of the
country favoring or rather necessitating the construction of long canal lines. The Arkansas in this part of the
state is a broad, shallow stream flowing through narrow bottom lands bounded by low bluffs. In order to reach
the good agricultur: al land at the top of these Dluffs long eanals with gentle slope must be built. There are no
perennial side streams from which water can be diverted by small, inexpensive ditches, the tributaries of the river
entering within these counties being dry through a great part of the year and at other times (115(,11&1‘(’111 g enormous
quantities of storm water.

The united capacity of the canals is so great that it is a nmtter of doubt whether the river can supply them
all when completed. The owners of some of the canals propose to supply deficiencies by the construction of
reservoirs out on the plains. These are to be filled during the fall and winter months and by the excess water of
spring floods, to be drawn upon later in the season when necessity arises. These reservoirs have not been in
operation for a period long enough to demonstrate their success, nor are there measurements ot the quantity of
water flowing in the Arkansas sufficient to give data for computing the amount available for storage. Gaugings
have been made for a number of years at Canyon city, as stated in the description of Fremont county, and at
Pueblo, as noted under Pueblo county. In addition to these a few computations of the daily discharge of the river
at La Junta have been made by the United States Geological Survey covering the period from May to August, 1839,
The average discharge at this place during these months was 931 second-feet, the greatest flood amounting to 2,620
second-feet and the minimum flow, whieh occurred in August, was 35 second-feet.

DISCHARGE OF ARKANSAS RIVER AT LA JUNTA, COLORADO.

(Drainage avea, 12,200 squara miles,)

i
DISCHARGE IN SECOND-FEET. ‘ RUN-OFF.
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Several of the larger canals have dams across the river diverting all of the water, but at a point farther down
stream there is usnally an amount sufficient to partly fill the next canal. This was the case during the low water
of 1889, when the Catlin canal apparently tock all of the water, but at the dam of the Rocky Ford canal, 10 mileg
below, there appeared to be a stream of considerable size. There are a few small ditches in the county, deriving
water from springs or from small storage reservoirs in depressions on the plains. The Purgatoire, which, flowing
from the southwest, empties into the Arkansas at La Junta, is of little value for irrigation, since it is nearly dry
during summer and is at all times liable to sudden floods. Measurements of the discharge of this stream are
given under the description of Bent county.

a It was used in 1891
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o : wits ar cost of water

No crops ave raised withon irvigation, bu Ylth \ gllzml 1 ]?J:;e&nricfl2111?aiisu?;eccl?;ig.forT(l;:livel‘iDg water
rights from the large companies is usually from ﬂ() to $ % per dt: ) N rtoaced in o;der to pay the $3800 or
about £1.50 per acre. Many of the farmers state that thelr]gnds are heavily mo’ gaged in ord, ! ol
about 3,1' " e cater right, and with this debt, bearing interest at 10 per cent, they find difficulty in struggling
B1,000 for an 80" e atu‘rllf, l . d‘f rueted in whole o7r in part are on thenorth side of the river, the Bob Creek (3@-11&1,
along. _ The 1»;{11(:11):{1 Lo b(tmi; %\‘7(‘5 v Company, the Lake canal, and the Arkansas canal, of the Arkansas River
owned by the Colorado I Jm.ul1 ?}“ : dl? On %he ‘south side of the river are the Rocky Ford Highline canal, the
Lan.d, R o.sgrv"vlr’x ?;ld u:iﬁﬂ 211111)3;%1'111 diteh, with the Fairmount extension, and the Rocky Ford Town ditch.
(“m‘:ll‘.(ll ( Iifig,&féek Eellx(\)al ‘he(;u,IS about 2 miles w7&st of Booneville, and after following along near the river for about
20 mi::; t:rns ()ﬁ:tOW:‘(u’d the northeast. Construction was begun in Feb.rua‘ry, 1890, and the fazm‘mi]; waﬁ Sf). 1%1&111.:)9::‘
as to earry 750 second-feet. It has been located for a distgmce ol 118, miles and constrnpted foll(mi fluaei lyt Tﬂ.q; m
of $2Tu,0( W. The Arkansas canal heads 3 miles above La Junta and follows qlon g th? nor‘thr ;i( (1 (t) ] m‘ b) gl;}l-lyl;GI:l
average distance of from 2 to 5 miles. This canal was (:0}1str§wted at a point where a sma di 0 hx w1 1o u i
taken out for the purpose of irrigating a government Indian iarm: The.eulargement. of this dite 'Wdhx :((—),f,:u}l\‘;
1388, and the eanal thus coustructed was extended for a dista}n% of 113 miles, WOI‘k- bf%u.lg _COllfll)lete(ll‘ n 1(55’:) 1’ " 10
sapacity for the first 7 miles is estimated to be 838 second-feet, then gmduayll'y dlmmlshl.n‘g. bA. ( :121? ;.,it ‘(,1@“;1;
length built of piling, timber, rocks, and earth has been constructed across tl;'e river, the height bein é, f"_ ee 2% ‘>;
the bed of the stream, During the first year or two enormous quantities of W?mter have begn 1'eqmr¢d 1.1\ order to

“saturate the lands, but it is expected that less and less will be nsed each year af'ter the subsoil has P‘een 11}3(&([.

The Rocky Ford Highline canal, owned by the Rocky Ford Oanal, Reservoir, Land, Logm, a_.nd TrustCompany,
akes water from the south side of the Arkansas river at a point in Pueblo county about 2 miles ‘fll‘)(b‘V(‘, Jackson.
It tollows along the river at a general distance of from 2 to 5 miles and has a total length of 78 miles. The total
cost is reported to have been 8225,000. It was begun in January, 1890, and used iu the same year, No dam hgs-
been placed in the river, the head of the canal being below the bed of the stream. Shares in the canal are sold; at
$100 cach, entitling the owner to water for 10 acres, or to 0.18 second-foot. The probable assessment for keeping
the canal in repair is about 25 cents per acre. The canal has not been in operation for a time sufficiently long to
determine this.  For convenience the amount of water is nsually expressed in miner’s inches, and it is assumed that
1 second-foot equals 38.4 miner's inches. It has been estimated that at first 1.44 second-feet will be required for 80
acres, but that after 1 or 2 years this quantity will be sufficient for 100 acres, the tendency among the better:
class of farmers being to use a less quantity of water per acre and to cultivate smaller areas with greater care.

The Oxford Farmers ditch takes water from the river at a point about 7 miles below the above canal and 1.5
miles west of Nepesta, Pueblo county, and continues for a distance of 14 miles. The average bottom width is 14
feet, and the cost was $34,500. The canal was enlarged to its present capacity in 1889, The dam for diverting the
water was made by driving piles across the river 4 feet apart and filling the spaces between these with brush held.
by barbed wire, the piles having been cut off to the level of low water. The canal is owned by a corporation
composed of farmers and water is divided in proportion to the ownership of stock.

The Otero canal heads near the western line of the county about a mile above Fowler. It flows along between
the Rocky Ford Highline canal and the river, being at an average of about a mile distant from the former. This
canal as planned will be over 100 miles in length. Tt has an average width of 18 feet and is stated to have cost
$200,000 for the first 66 miles. The canal was begun in March, 1890. As in the case of the higher canal, there is.
no dam in the river.  Water is measured through an orifice 6 inches high under a 5-inch head. The cost of water-
right is 812.50 per acre and the annual assessment 175 cents per acre.

The Catlin diteh, owned by the Catlin Land and Canal Company, takes water from the Arkansas river at the
mouth of Apishapa river orcreek. Itisat an average distance of from a quarter of a mile to a mile below the Otero-
canal, these being nearly parallel throughout their course. The canal is 26 miles long, 20 feet wide, and cost.
§55,000. It was begun in 1834, finished in 1887, and claims priority over the other canals in this district. The
dam in the river consists of sheet piling and stone and is intended to be perfectly tight. Water is usually sold at.

the rate of $1.50 per acre each year, a permanent right costing $10 per acre, with about 15 cents per acre annual
assessment.  This canal has been continued toward La Junta by farmers who have built what is known as the
Fairmount Extension.

The Rocky Ford Town diteh heads about 2 miles east of

i ' Catlin and continues in a southeasterly course through
Rocky Ford to Timpas creck. It is 14 miles long,

’ Ford, : 12 feet wide, and cost $30,000. The dam in the river has been
made of piles bonnd together by vire cable and hag been made tight in part by use of brush held in place by

i, i 7y t 2 .
lmx‘b(.(l_w‘]rv. The Cﬂl%dl 1s owned by the persons who use the water, and the average expense per acre of
mamtmmng the_ canal is estimated to be about 25 cents. The canal was begun and first used in 1874 being
completed in 1888, 7 i

OURAY COUNTY is southwest of the center
Uncomp&hgre river, whieh, flowing northerly thr
Grand river. The greater part

of Colorado and includes a portion of the head waters of the
ongh Montrose county, empties into the Gunnison, a tributar

: v of”
of the county 1s mountainous, but in Uncompahgr

e park and the valley to the-
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north of this are considerable areas of grazing and farm lands. The water supply is large, and as a rule each
irrigator has his own ditech. The general altitude of the farming lands is about 7,000 feet, and the climate is
favorable for the production of all of the hardier fruits and vegetables. There is usnally a sufficient rainfall to
start the crops, irrigation not being employed until the young plants are well under way, as the water, coming
directly from the mountains, is very cold. Oats, the principal crop excepting hay, ave usually harvested in
September, but if the season is unusually rainy they may not be cut until November. The arable land extends in a
narrow strip along the river and tributary streams and is easily brought under irrigation. Inmostcases an excess
of water is used, little care being given to its distribution over the fields. There 15 more or less waste, although a
great part returns to the river by seepage.

PARK COUNTY is in the center of the state, and includes within its borders the broad basin like valley known
as the South park. This lies at an elevation of from 8,000 to 10,000 feet and is surrounded on all sides by high
peaks having an altitude of from 12,000 to 14,000 feet. The principal industry after mining is stock raising, the
climate of the valley being too cold and arid for general agriculture. The only crops of importance are those for
forage purposes, hay being made mainly from native grasses. A few potatoes and other garden vegetables are
produced, some of these without irrigation. The rainfall during the summer is not sufficient to produce good crops
of hay and it has been found necessary to practice irrigation. The water supply is large and well distributed,
streams coming into the park from all sides, uniting finally to form the South Platte river. Along each of
these streams are small ditches utilizing the greater part of the water, especially that which comes atter the
spring flood.. Near the point where they issue from the mountains the streams are never dry, but further out into
the park their flow becomes greatly diminished. As a whole there iz seldom scarcity of water, but occasionally
irvigators on the lower part of the stream do not obtain their share and complaint is made that there is little
respect for priority of right. :

The Hooding of the meadows begins about the first of May, or from that time to the middle of the month, and
is carried on continnously until it is time to cut the hay.” Great quantities of water are used, much of it veturning
Dby seepage, since the evaporation at this altitude is relatively small. Projects have been set on foot to store a
part of the floods of spring along streams whose waters have been overappropriated, and one company at least
has been formed to utilize a lake as a reservoir. Water storage in and about the park is of far greater importance
to irrigators in the counties along the South Platte than to the inhabitants of this region. The losses of crop here
on account of scarcity of water are insignificant when compared to those down on the edge of the plains, and it
appears essential to the future development of irrigation that works of this kind be constructed near the
head waters, where water can be beld at a comparatively small expense.

Tew measurements have been made showing the amount of water available. During the Hayden survey in
1876 observations were taken showing that on July 3 the middle tork of the South Platte at a point about 6 miles
below Fairplay discharged 388 second-feet, and that above the mouth of the Little Platte on June 29 the discharge
was 367 second-feet. Below the mouth of Twin creek the discharge on June 23 was 1,015 second-feet, and down at
the foot of the canyon on September 8 was 1,400 second-feet. In July, 1887, the state engineer of Colorado
established a gauging station near Deansbury in the canyon of the river abou§ 26 miles sout}1 of Denver, the
drainage area here being 2,600 square miles. The results obtained at this place give th.e total discharge from the
South park and show the amount of water available for use on the lands belcjm'. During four years the grea t_est
computed discharge at this place was 788 second-feet and the least 90 second-feet. T?e average discharge during
the 6 months from May to October for the years 1888, 1889, and 1890 was 329 second-feet.

PHILLIPS COUNTY isin the northeastern part of Colorado, south of the South Platte, from which it is separa.ped
by Sedgwick county. It is situated upon the rolling prairie, where there are no perepnml. streams., Wa:ter .bemg
derived from wells of from 100 to 300 feet in depth, usually pumped by means of windmills. Irrigation Is not
practiced on account of the lack of water. Frenchman river rises in thls' county, but the c}mnnel here is drﬁy
during a great part of the year, though in Nebraska it becomes a perem'nal stream. ?he soil of the county is
remarkably rich, and the climate, though dry, is enjoyable. Were 11;. not for the prevailing droughts the c()l]:nty
would be brought under complete cultivation. Many farmers were induced to settle here upon representations
that the droughts were diminishing, but after four or five years’ ineffectual struggle a number have been compelled
to abandon their claims. : _ ' . )

PIrKIN COUNTY is south of Eagle and includes the head waters of Roarmg'Fork,. a tributary of Qrand river,
above or south of Fryingpan creek. In the valley along Rogring Fork the altitunde is nearly 83000 ieet_ apd ?he
climate is too severe for agricultural products except the lmrfher cereals and forage plants. Water ﬁ-)r. 1rr1gat10n
is taken out of the streams which come from Elk mountains :)n the southw(.est and Vfr(T)m those risin Ig,lr in t-he
Saguache range on the east. The principal of these are Castl‘e, _bnown%ags, .Ca-plta.‘l, aﬁfl‘ Vﬂ o.oqtyre;:iks, (fdi:v?];i
supply in which is ample for present needs: At Aspen, the 1)1‘1?101‘])&1\ mmlmg‘t.O‘I”D m f {b“wc'i]lltlals }iil lc;ngzh 511?1 are‘
for everything that can be raised. The ditches of the county are bma1< , mainly under 5 m gth,
owned and controlled by the irrigators.
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PROWERS COUNTY lies on both sides of the Arkansas river on the eastern sidg of _Golorado acp:ommﬁ Hann]‘;o?
county, Kansas. On the west is Bent county, from which come large cauals‘ bringing w?Lter ’11 om the ;1v§11r g
out ufmn the prairie lands. Under these canals are hundreds {)f thousands of acres to .Whl‘(’,h W{lteI; can ])64 ;L: 1{
if it is to be had. It has been found difficnlt, however, to obtain an ;1:11.11)16 supply at this dlstarncgﬁ if‘?ﬂl t e fut(l (
of the eanals and many complaints have been made by farmers concerning the mana,gemen{z and distribution of the
water. It'is stated that the ditch companies operating in the Arkansas va,.lley of eastern Colorado ]]mZe :sold nlmr(;
water rights than can be made good by the supply available and h‘zu‘re misled settlers by‘smtemlenta {Degf.uc 21]15.1
probable crops and prices. Many of the farmers have mortgaged their lapd to the companies and lnl}Sf 2&{73 1@
interest and part of the principal at stated periods.  There is no penalty imposed on the company f01_‘ atlux (,’ to
furnish water, and thus farmers state they are left in the position where, not receiving the Wa,.ter. paid for, they
an not raise crops and pay off the mortgages. The 'feeling aga;iu.st the speculators or capitalists who have
organized these schemes has been especially bitter in this ancjl adjoining counties toward the west.

This county is unusually well provided with canals and ditches, and “fhle'evgl’ they are successfully comhmted
lands are rapidly being brought under cultivation. The great question, theretore,‘ls as to the extent and permanence
of the water supply, and all interest centers on the feasibility of providing suitable storage. There are alregdy
under way a number of projects involving the constrnetion of reservoirs in depressions adjacent' to chmumlg from
which it is hoped to obtain water during times of flood. Many attempts have been _ma?le to raise crops without
irrigation, but usually without suecess. The situation here has been similar to that in w'¢§terrl Kansas, where
during the years 1356 and 1887 settlers poured into the country and after struggling against Qrought p(a(:alzlle
discourged to a greater or less extent, many leaving their homes and possessions to avoid starvation. Fair m"'ops
of sorghum have been raised, and also under favorable conditions potatoes have done well, but as a rule little
confidence ean be placed in crops not watered regularly.

On the north side of the Arkansas, and about 8 miles from the river, is the lower part of the Arkansas canal
project owned by the Arkansas River Land, Reservoir, and Canal Company, mentioned in the description of Bent
county and shown on the map. Nearer the river, and heading 1 mile west of the county line, is the Amity canal.
South of the river is the project known as the Colorado and Kansas canal, from which a few water rights have been
sold.  Below this, and heading near the western county line, is the Bed Rock diteh, supplying Lamar, and in turn
down the river are the Lamar Land and Canal Company’s ditch, the Black diteh, the X Y Irrigating canal, and a
number of others.

The canal of the Bed Rock Mutual Ditch Company heads about 8 miles west of Lamar and takes water out on
the south side of the river to lands in the vieinity of that town. The total length is 11 miles, average width 10
feet, and the cost was $18,000. The ditch was begun in March, 1889, and used to a small extent during that year.
It ix owned by a eorporation, four shares in which entitle the owner to a water right, namely, sufficient water for 8¢
acres.  The average cost of these water rights per acre was about $5 and the annual assessment 15 cents. The X
Y Drrigating ditch heads about a mile north of Carlton and carries the water easterly for a distance of about 1+
miles. The average bottom width is 8 feet, and the cost was $15,000. Water is diverted by a temporary brush
dam. The ditch was begun in the fall of 1889 and used in the following year, from 400 to 500 acres being irrigated.

PUEBLO COUNTY is southeast of the center of the state lying on both sides of the Arkansas in the part of its
course where it changes from a mountain stream to a broad, shallow river, with gentle fall. There are within the
county many small ditches taking water upon narrow valley Jands and farther down the stream the head works of
large canals designed to cover thousands and even hundreds of thousands of acres. The Arkansas receives botlh
from the north and from the south a number of tributaries heading in the foothills. Taking these in order down
stream, there are, on the north side of the river, Turkey and Fountain creeks, and on the south, Rock creek, St.
Charlesriver and its tributary, Greenhorn creek, and Huerfano river. Isach of these, like the main stream, supplies
water, especially near its head waters, to a number of irrigating ditches, ‘

Ou the western edge of the connty among the mountains, as, for example, near Rye and other localities where
the altitude is between 6,000 and 7,000 feet, some of the cereals ave raised without irrigation, but taking the county
ax a whole this is exceptional wiless there bappens to be an unusually large amount;, of snow during the winter.
The quantity of water available for irrigation falls far short of the demands made upon it. This is especiall y
nntabl@ in the case of the tributaries of the Arkansas, In the main stream itself within the the limits of the county
there is a relatively large amount of water atall times of the year, butall of this, except during the floods, is needed
by the canals (:fwering lands in Otero and Bent counties. Measurements of the amount of water in the Arkansas
have been continued th.rough several years at the gauging station at Canyon, as given in the description of Fremont
ffOlll!t.V. A .Shm'tel' series of gangings has always been made at Pueblo and also at Rock canyon, about 9 miles
above the city.

0010321; Il;@eftg:e;;ents of :che Arkallsas .at Pueblo wqrg carried on upder the dire.ction of the state engineer of
ado during 1885, 1886, and 1887.  The maximum discharge at this place was, in May, 1886, 7,659 second-feet,
:;(2525 E:;Izﬁu‘:fi;;:roz ?:f&;:’fi 12:1)1(;;;1(:) 400 second-feet. The average discharge throughout the year, estimating the
: 8y » Was 1,441 second-feet and in 1887 was 1,323 second-feet. The total area of




COLORADO.. 127

the catchment basin above this point is 4,600 square miles, and this amount of water discharged from the basin is
equivalent to a depth over the whole area of 4.3 inches and 3.9 inches in the two years, respectively.

The measurements made at Rock canyon by the United States Geological Survey during May, June, July, and
August, 1889, showed that the greatest discharge during that time was 4 ,375 second-feet, and the least was 405
second-feet. The average for these 4 months was 1,210 second-feet. Attempts were also made to measure the
amount of water in the Huerfano at the outlet of the Cucharas eanyon, about 20 miles southerly from Pueblo, but
at the times visited, in June and July, 1889, the bed was almost dry, the discharge probably being from 3 to 5
second-feet. Measurements of St. Charles river, or rather ereek, at a point in the canyons about 22 miles southwest
from Pueblo showed that on September 10 the discharge was only 3.5 seaond-feet, this discharge coming in equal
quantities from the north and south forks.

There have been several attempts made within the county to increase the water qupply at various points by
laying drains beneath the surface of channels dry thronghout a great part of the year. Along Fountain ereek at a
place below points where the yater has been completely diverted, an irrigator has laid a box drain starting at the
surface and continuing up stream, with a rise of only about 1 inch per 100 feet. This box is 1,300 feet in Iength
and finally reaches a depth of 10 feet helow the surface. The statement is made that the dlsclmrge from this, even
during dry weather, is upward of 4 second-feet. In other localities, especially in the vicinity of Pueblo, btora,gu
reservoirs have been made and other works of this class are projected.

Rio Brawco couNTY is near the northwestern corner of the state, north of Garfield county, of which it
formerly was a part. It includes the greater part of the area drained by the White river, this stream flowing
through the county in a general westerly course. Much of the surface cousists of high plateaus, deeply eroded
and cut into cliffs and hills. On these plateaus, or mesa lands, is some grazing, but there is very liftle water,
i’ especially during the hot weather, springs or pools being found only at long distances from cach other, and often
in deep canyons or narrow gorges. The White river, for a great part of its course, lows fhrough a narrow
valley, the arable land seldom attaining a width of a mile. Near the old White River agency the valley expands,
and also farther down the stream, at Powell park and Raven park, near Rangely. ' The river receives a large
number of tributaries from the plateau lands on each side, most of these streams having cut canyons into the soft
rocks. The water in these during summer diminishes and generally ceases to run, standing in pools or disappearing
altogether. Along the prinecipal tributary, Piceance creek, coming in from the south, is a strip of arable land,
much of which has been brought under irrigation. The water supply, like that of Routt county, is large for the
present amount cultivated, but as farming operations are extended there will be difficulty in the distribution of
the water.

The main stream discharges an amount far greater than will be needed to bring all of the tillable land along
its valley under irrigation. The expense of constructing canals, however, to use the water is so great that the
settlers have been unable to take them out. They have built a few ditches from the river, but most of the small
irrigating systems depend upon the tributaries, on account of the ease with which the ditehes eould be built from:
these at the points where side streams, enter the valley. Thus, although the water supply of the county is large,
! yet that which can be utilized by present methods is far below the needs of the cultivators.

The greater part of this county is included within water district No. 43, a portion of division VI, which
embraces the drainage basin of Green river in Colorado. The ditches in this district were adjudicated shortly
before the census year. Most of the ditches in use during the census year were small, less than 2 miles in length,
a few being longer. The Coal Creek ditch, taking water from the creek of that name above Meeker, is 5 Jmles.

- long, 5 feet wide, and cost $2,500. It was built in 1886 and used in 1887. It is owned by private parties, who, in
1889, irrigated 200 acres, nearly all of this being in wheat, oats, and hay. The Meeker Bridge ditch takes water
from White river at Meeker, and covers land on the south side of the river. It is 2 miles 1oug, 3 feet wide, and
cost about $800. About 100 acres were irrigated in 1889, this being in cereals, potatoes, and grass.

Rio GRANDE county contains some of the largest irrigating canals in the United States, the water being
derived from the Rio Grande and carried to the north, east, and south across the broad San Luis valley into the
counties of Saguache, Costilla, and Conejos. The banks of the river are low and beyond them the ground falls
away gently toward the northeast and southwest, rendering diversion of the water a matter of moderate cost or
of relatively slight expenditure of labor. It has thus been possible for many farmers to take out ditehes, in some.
cases the first cost of the main diteh not exceeding $1.50 per acre supplied, the laterals or distributing ditches
aggregating as much more. Only a small proportion of the vast extent of valley land has as yet been cultivated
by irrigation, but the diversions or appropriations of water are so ¢complete that there is little more to be had even
in wet years. At this high altitude, Del Norte being 7,865 feet above sea, the crops consist mainly of the cereals
and of hay.

The principal canals head at or near Del Norte and at points farther down stream. (a) Besides these are
numerous ditches taking Wat;er from tributaries of the Rio Grande, from Embargo, Pinos, and other creeks.

a The quantity ot water in the river a,bove the head. of the large irrigating systems has been meflsured ab a point about 3 Imles above Del Norte since 1889
the results of these measurements being shown diagrammatically in the accompanying figure. In this diagram thelightbroken lineindicates the quantity of water
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The prineipal irrigating systems are, as shown by the map, on the northern side of the river, the Del Norte
(later known as the Rio Grande) canal, Midland diteh, Farmers Union, North Star, and Fish ditches, the San Luis

in 1889, the light continnous line that in 1890, the heavier broken liné that in 1891, and the heavy continnous line that in 1802, The gaugings for a series of years
are also given, :

DIAGRAM OF DAILY DISCHARGE OF RIO GRANDE ABOVE DEL NORTE, RIO GRANDE COUNTY, COLORADO.
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and the Kenilworth canals; on the south side the Monte Vista, Rio Grande and San Luis, Empire, Centennial, and
other canals. The Del Norte canal, owied by the Rio Grande Land and Canal Company, heads one-half mile
above Del Norte and, leaving the river almost at right angles, runs northeasterly into Saguache county. The total
length is about 35 miles, the width at the head 60 feet, narrowing gradually until at the terminus it is 12 feet wide
onbottom. The characters of canal and of the country traversed are best shown by the accompanying illustration.
Besides the main diteh there are 378 wiles of laterals, of a bottom width of 8 feet and upward. The total cost of
this system has been placed at $700,000. Water rights are sold at the rate of $5 per acre near head of canal or
$12 per acre near the lower end. When rented the charges are from 50 cents per acre to 82 per acre per annum,
while the annual assessments on water rights are from 10 cents to 50 cents per acre, according to distance from
head gate. Much of the land under these canals is rapidly becoming saturated, so that the question of drainage is
assuming more importance than that of irrigation. Crops are raised on a number of farms without irrigation,
sufficient water being supplied by percolation or ¢ subirrigation”.

The Farmers Union diteh takés water from the northern side of the Rio Grande about 5 miles east of Del
Norte, and, like the canal above mentioned, it runs northeasterly. The total length is 24 miles and the average
width 35 feet. Work was begun in 1887, the system not being complete in the census year. The diteh is owned
by farmers, who divide the water according to the number of shares held by each.

The diteh of the Monte Vista Canal Company, formerly known as the Citizens ditch, heads on the south side
of the-Rio Grande about 8 miles below Del Norte. It is 44 miles long, 45 feet wide at head, 40 feet wide at 30

‘miles from head, and 14 feet wide at terminus. The total cost is estimated to have been $480,000. Water rights

are sold at from $8 to $12.50 per statutory inch, the annual charge or assessment per statutory inch being from 20
cents to 55 cents. From 80 to 100 of these inches arve usually allotted to 160 acres, but after the land is irrigated
for a time this quantity is generally found to e excessive. As on the north side of the river, some of the lands
are becoming saturated and drainage questions are becoming of prime importance. The Empire canal heads
about 2 miles east of Monte Vista, extending from this point in a southerly direction, being thus from 3 to 5 miles
east of the Monte Vista canal. It is 30 miles long, 60 feet wide at head, and 20 feet wide at lower end. The cost
of the canal has been placed at $400,000. Work was begun in 1882, the canal being completed to Alamosa creek
in 1884 and to Conejos river in 1889. TIn this latter year the water supply was very poor and the crops were

below the average.

RoUTT COUNTY, ocenpying the northwestern corner of Colorado, has the largest area of any county in the state.
It extends from the continental divide westward to Uinta county, Utah, and includes the greater part of the
drainage basin of the Yampa viver. The service consists of deeply eroded plateaus, or mesa lands, broken by Lills
and mountain ranges. The altitude of the plateaus ranges from about 7,000 to 8,000 feet, the mountains on the
east rising to heights of 11,000 feet and over. The population is scattered, but is mainly in the eastern part of
the county in the natural parks near the head waters of the streams. Cattle raising is the principal industry,
and small areas are tilled on many of the cattle ranches, the greater part of the water being used, however, for
hay and meadow lands. .

In nearly all parts of the county it is necessary to irrigate crops and trees in order that they may live through
the summer. In the eastern end, however, near Steamboat Springs, and at points higher on the Yampa river
the cereals and hardier vegetables are raised without the application of water, the precipitation in the vicinity of
the mountains being probably greater than that over other portions of the county. The methods of irrigation are
crude, since it has been practiced for but a short time. Nearly all of the ditches have been built by neighboring
farmers. In the parks and at other places where the rivers have not cut deep canyons it is comparatively easy to
divert the water and cover large areas of valley land. The mesas, however, forming the greater part of the county,
are nearly all above the reach of water, and, although having a soil often of great fertility, they are valueless for
agriculture. At points where streams cau not be diverted by ditches attempts have been made to pump water by
hand, horse, and steam power, but without snccess, the value of the products being too small to justify the required
outlay. :
Within the county there are no railways or similar methods of transportation, the neavest shipping points being
in southern Wyoming, 40 miles or more north of the county. As a consequence the products are for consumption
by ranchmen and their families. Large quantities of hay are raised, in a few places alfalfa being successful. Two
crops of this have been cut, but on account of the cold nights aud early frosts the yield is small. Timothy is
reported to thrive remarkably, and under irrigation the native bluestem grass does well for a few years.

Although the county is thinly settled, it is stated that in the more favorable localities much of the land has
been brought under irrigation that can readily be supplied, and settlers have taken up every piece of arable
ground near springs or perennial streams from which water can be diverted. There are as yet few contests
concerning the division of water, although occasionally a farmer at the lower part-of the valley has complained of
the increasing diversions made above him. There still remain localities where lands can be brought under
irrigation by building canals from the larger streams, but such-enterprises require the expenditure of more money
than the present inhabitants possess. In a few instances high water ditches have been built, these receiving water
onlyin times of flood, and at a few points wheels for elevating the water have been tried. Estimates of the water '
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T the He or 1876, page 338, A
supply from the Yampa were made by Henry Gannett, as )statcd in ,tl.le g?{gs%ﬂ;l(ul:e)r g%,ii(ver ng'e; 13:yht o Rawlins
gauging made about the middle of November at the ford of the Wagon_ma} tli water
gave a discharge of’ 364 second-feet, this being at about the IOW?,S.’G Sﬁ&ge 0 e fﬁtx' 'f fall. so that each farmer or
 The ditehes of the county are short, most of the strezugs umhzgd 1}=L‘_71‘1g ;‘1 cien ‘1 i"f;()”m ’It‘<(>1"tiﬁ<-,luyti011 crock
group of irrigators can divert water without long canal lines. Water 1.'s’tfh ;eg }11‘18:;‘11 \ . ﬂlt“l‘bll'“‘(‘l' (1if('hev: \Vﬂl
and its tributaries, Elk river,-and the upper part of the Yampa. A description of a few (T e fargo , o
serve iv e general character of all. The Pleasant Valley ditch is on the west side of 1@1);11);1, river anc
serve to give the general char i s 7 miles : ot wide, and cost about $1,200. Work on
heads about 15 miles above Steamboat Springs. It is 7 miles long, 7 feet wide, and ¢ 0 . - 1 3
i ; g i succeeding vear. - The Woolery diteh is on the south side of
it was begun in 1889, and water was used in the succeeding year. - The y 8 fect wide, and cost $800
Yampa river, heading about a mile below Steamboat Springs. I.t is 3 mlles_long,-al‘)ouf; ul ‘ \}’1" h7¢: V(M; e»‘/ . :1‘]](;
The supply ot water is ample, and each person having ownership in the ditch uses as mueh as he wishes. The
principal crops are wild hay, with a little timothy, oats, wheat, and barley. . ‘ I

The Reid ditch is on the south side of Yampa river, heading about 5 miles above Hayden. It is 7 miles 1011;_4,

10 feet wide, and cost $3,000. Work was begun in 1882 and completed in '18-89. ,.It is owned by 1-wu<:.lr1:neu, _zm(l‘ is
used to irvigate hay and oats. [u this valley there are 3 other ditches, similar in many respects. T Iw: Big (.Mt
diteh takes water out on the north side of Yampa river, about 3 miles above the towt of that name. It is 4 m_].ies
long, 8 feet wide, and cost $3,500. It was begun in 1886 and finished in 1890, At this poin@ the fall of the river
is so slight that it is expensive to divert water, but the supply is ample. -Little Bear Creek diteh takes wa‘ter from
the ereek of this name, about 5 miles above the point where it empties into Fortification creck, covering land
between these two streams. It is over 4 miles long, 3 feet wide, and cost $2,000. The water supply is fairly good
except in the latter part of summer. («) This county and the adjoining county, Rio Blanco, with the exception of
small areas, are inelnded within water division V1, this comprising lands within the drainage hasin of Green river,
or rather within that of its two principal tributaries, White and Yampa. This has been subdivided into water
districts numbered 43, +4, 54, 55, 56, 57, and 58. District No. 43 embraces all of the White river drainage, and
therefore includes nearly the whole of Rio Blanco county, as previously stated. The remaining districts, excepting
56, are within the watershed of the Yampa and include all of Routt county, excluding a small portion in the
southeastern corner, where the county lines extend into the drainage basin of Graud river. The irrigators using
water from the Yampa and its tributaries have been very dilatory in securing an adjudication of their water ri ghts
or in taking the first steps toward putting their claims upon record as required by state law. In these somewhat
remote localities there has been great ignorance as to the objects and value of adjudication of water rights, and
even considerable hostility toward such work. ‘

In each water district there are reservoirs commenced or projected. These ave usually small and intended to
furnish water only for one or two ranches each. Both Routt and Rio Blanco counties are, as previously stated,
usually well watered, especially in their eastern parts, and it is safe to assert that the area of land now irrigated
can be greatly increased in the future. In the eastern end of Routt county the supply of water if properly
conserved and distributed is probably in excess of the irrigable land. In the western parts of both Routt and
Rio Blanco counties, for land which ean be irrigated directly from the main rivers, White, Yam pa, and Green,
there is a superabundance of water, but along the tributaries in this part of these counties the irrigable land is
probably in excess of the water supply. In the northern and western portions of Routt county, along Little Snake
river, there is still a large amount of water unutilized, but it is probable that the supply will fail before all of the
irrigable lands ean be covered.

Both Routt and Rio Blanco counties were settled by stockmen, who allowed their herds to roam over the
government lands, Stock raisin g is still the most important industry, but the conditions are gradually ¢hanging,
the hgrfls being smaller and, as a consequence, better kept. The owners are making better preparation every year
for raising hay for winter feed, increasing the area of meadows and uplands in forage crops, these depending upon

@ A general report upon the condition of irrigation in this and the adjoining county of Rio Blanco has
March, 1883, The following figures are given by Mr. Kennedy as a cloge approximation of the number of
in 1892, the length being that already constrieted ani not the mileage projected :

been made by J. . Kennedy, C. B., under dato of
ditches, their aggragate length, and the ascreage irrigated

T e —
TRICT it Number of | 428Tegate | o
DISTRICT NUMBER. P I . Acres
ditches, i eﬁ}%{é;_m * irvigated,
. 43 (Rio Blanco county) . 142 l 210 14,700
i 44 (Routt county) 12 78 7’ 400’
f 54 (Routt county) 20 [ 46 i 5 ;0‘0
| 55 (Routt county) 15 } 3% | 5, 900
| 36 | 2,
| 306 (Routt county) 1 31 | 2, 800
| 57 (Routt county, 47 |' 101 ! 1"]600
o g i ; N i
{ 38 (Routt county) ....... ... 134 | 272 ‘ 28, 300
N S R
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irrigation. Wild grasses have formed the principal acreage thus watered, but alfalfa and cultivated grasses are-
displacing these. Next in importance to the forage crops are oats, potatoes, barley, rye, and wheat; all of which are-
being largely grown.

SAGUACHE COUNTY includes the northern part of San Luis valley or park, the northwestern corner extending.
over Cochetopah hills, and including a small part of the head waters of Gunnison river. The western boundary of
the county is formed by the Sangre de Christo range, beyond which is the valley of the Arkansas. From these:
mountains and hills streams flow inwardly toward San Luis park, and entering upon the edge of this vast plain
tend to form swamps or lakes. Some of the streams unite and flow toward the south, but all ultimately disappear
by evaporation from the marshy lands. Since the settlement of the country, however, farmers have begun to-
divert the water from these streams by means of ditches heading near the foothills and carrying the water out in.
every direction over the nearly level surface. .

The altitude of this part of the valley is from about 7,700 feet to 8,000 feet and over, but the climate, though:
somewhat cold, is not too severe for most of the ordinary agricultural products of temperate regions. Certain of
the cereals and grasses, with water properly applied, reach a high degree of excellence, and potatoes, as well as
other common vegetables, are raised with profit. Few, if any, crops can be raised without irrigation except on low
lands wet by seepage from streams or canals. Water is obtained for use in the county from creeks and from the
Rio Grande, being brought out by large canals heading not far from Del Norte, as mentioned in the description of
Rio Grande county. The accompanying illustration shows the size of one of these canals and exhibits the:
character of the country traversed as well as the methods of controlling and dividing the water for the two.
main branches. The methods of irrigation in use, especially along the various creeks, are very wasteful of water;.
and the best results arve seldom attained. Far larger areas could probably be cultivated and a heavier yield:
per acre obtained by the employment of the same amount of water more systematically utilized. Most of the-
men owning large ranches twn the water out upon the meadows in spring and let it run continuously with little-
attention until about the time to cut hay. Most of the lands are thus flooded, some spots receiving too much
water and others not enough. During the census year cereals were raised on 4,267 acres, of this there being in.
oats 2,570 acres, with an average production of 24.95 bushels per acre, and in wheat 1,396 acres, with an average.
production of 20.78 bushels per acre.

Tn the northwestern corner of the county is Cochetopah creek, flowing northerly from the hills of that name
into Gunuison river. Along this ereek is a narrow valley at an altitude of about 9,000 feet. Water is taken from

‘this stream by the various ranchmen and carried by ditches along the sides of the valley, the method of irrigation
being similar to that practiced in most of these isolated localities where water is abundant. Openings are made in
the side of the diteh every hundred feet or so, allowing a portion of the water to escape when the ditch is full.
The banks soon become covered with grass, so that the water does not cut them away or enlarge the openings.
At the beginning of the irrigating season water is turned into the ditch, and a day or two later the owner rides
along the ditch to see that water is coming from the various openings, and whether the high places are being
properly wet. After water has been flowing in this way for from one to two weeks the head gate of the ditch is shut
for about 2 weeks, allowing the ground to be warmed and dried by the sun, and then water is turned on again. By
this method theré is a considerable area of waste land in all the meadows, water not reaching all parts alike. The
grass raised in this way is in some places native, in others timothy or redtop, all of these furnishing excellent,
feed for cattle. v '

SAN JUAN GOUNTY, in the southwestern part of the state, includes a portion of the high mountain area north:
of La Plata county. The altitude at the lowest point is over 8,000 feet, this being in the narrow valley of .Lasﬂ.
Animas river. Agriculture is not a.ttémpte(l, or at least during the census year there were no farming operations
worthy of enumeration. Although there are no arable lands in these high valleys, yet there are apparently many
places at which water can be stored for use on farming lands farther to the south, z‘m_d thus the county may have:
considerable importance indirectly for the development of agriculture in other localities.

SAN MIGUEL COUNTY is one of the long, narrow counties in southwestern Colorado, exten(}ing trom the
mountains in Ouray and San Juan counties west to the Utah line. Agriculture h'as made but little progress,
the first crop of any considerable size being produced in 1888. 'I.‘hg water supply in _t]}e easter.n enfi, 11em: the
mountains, is large, but the streams as found at lower altitudes are mainly small, or are difficult of diversion. flhe}?e
is an enormous extent of mesa land, much of it fertile, but it is doubtful whether water can be brought to it.
A number of ditches have been dug covering lands along San Miguel rivgr, these bei'ng owned by the farmgrs.
One corporation, the Naturito Diteh Company, has diverted water from Middle and Little Beaver creeks, selling
water rights to irrigators at the rate of $10 per acre. o

SE‘DGWIGK COUNTY is in the extreme northeastern corner of Colorado, north of Phillips ?ount.y, to which it is
similar in many respects. The South Platte flows diagonally through the count':y, but during the summer ajnd
until November it is usually dry. Even at this time, however, water cf_m be found in the sandy channel by digging
a few feet below the surface. Many attempts at farming made in this county have not been successful, and the.
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population steadily decreased from 1887 to 1890. Some of the farmers state that they have tried to raise erops and
have failed three or four years in succession. Hopes are entertained that by means of suitable dams or deep ditches
the water in the bed of the South Platte can be brought outupon some of the lower lands. It is extremely doubtful,
however, whether the guantity realized will repay the expense, for the passage of the water through the sands of
the bed of a stream is comparatively slow, and when these are partially drained the inflow is very small. Surveys
have been made, however, in the hope of bringing the water out and carrying it far easterly into Nebraska. The
wells from which water is at present obtained are in many instances from 250 to 350 feet in depth, are tubed with
‘2-inch pipe, and pumped by means of windmills. Persous not owning wells buy water at a few cents per barrel.

SUMMIT COUNTY includes a narrow valley through which flows Blue river, a tributary of Grand river. Along
‘the river are small areas of arable land, but the climate is too cold for general agriculture, frosts occurring nearly
every month in the year, the altitude of the lower lands being from 8,000 to 9,000 feet. Besides its mineral wealth
the eounty is valuable for stock raising, there being good grazing on the lower slopes. Nearly every ranch in the
valley is provided with a small irrigating ditch, the water being used for raising hay. The supply is large,
-especially from the streams on the south side of Blue river, the principal drawback being that mine tailings are
.discharged into some of the creeks, lessening the value of the water for irrigation purposes.

WASHINGTON COUNTY is in the northeastern part of the state, including a portion of the rolling prairie south
-of the South Platte river, the northwestern corner coming down to this stream. The principal towns are near the
railroad in what is known as Yuma valley. No irrigation is carried on except near the South Platte on account
.of the absence of perenpial streams. The only source of water supply for the greater part of the county is from
wells dug or drilled to depths of from 100 to 200 feet or over. There are a few scattered springs, but these are
-employed almost exclusively for watering cattle, the surplus being too small for purposes of irrigation.

Cereals and vegetables grow with great luxuriance until the latter part of June or first of July, when the
-drought begins to affect them. The yield even in good seasons is less than that upon irrigated land.
Nevertheless farming in connection with stock raising affords a living to many settlers, and an occasional good
'year goes far to make up past losses. The crops in 1889 were not particularly good, and in 1890 they were almost
.an entire failure, about the only thing of value being corn fodder. Attempts have been made to secure water by
means of deep wells, One at Akron is 900 feet in depth and has a small amount of water in the bottom. It is
-stated that the railroad company drilled to a depth of 2,300 feet without success. Along the south side of the
South Platte river are several irrigating ditches which cross the county line, the principal of these being the
Platte and Beaver, heading in Morgan county, and below this are the Johnson and Edwards ditches, owned by
Jrrigators.

WELD COUNTY is in the northern part of Colorado, east of Larimer county, east of the foothills of thé Rocky
‘mountains, and upon the western edge of the Great Plains, the average altitude being about 5,000 feet. The
iprincipal town is Greeley, near which are located the irrigating systems deriving water from the Cache la Poundre,
.as mentioned in the description of Larimer county. South Platte river flows into the county from the south, and
«(during its course receives the waters of St. Vrain ereek, which rises in Boulder county, also of Big Thompson
-ereek and Cache Ia Poudre creek, both coming from Larimer county. Near the junction with that latter creek Sonth
‘Platteriver turns toward the east and finally enters Morgan county. The water supply of the county is obtained not
+only from South Platte river, but also from the ereeks above mentioned, together with several minor tributaries.

Irrigating canals and systems of ditches have been constructed in such numbers and with a capacity so great
‘that in the aggregate they could carry far more water than the river and its tributaries supply in ordinary seasons.
As in the other counties of this part of the state, there is complaint that farmers have been induced to purchase
“water rights from companies unable to furnish water except during flood seasons, and, although the supply is far
below the necessities of irrigators, new canals are being built and old ones eularged. The lands at present
‘irrigated are mainly near ‘the river and its tributaries, and thus form but a small proportion of the surface of the
«county. Back from the streams are thousands of acres with a rieh soil, but lying at an altitude too great to be
reached by irrigation ditches even if water could be had.

“Without irrigation little or nothing can be raised. - Attempts have been made at various times to farm without
-a water supply, but usually this has resulted in loss. Some of the lower lands receive sufficient moisture by the
-seepage from canals, so that irrigation of the surface is not required. Instances are given where the seepage is so
great that lands formerly cultivated are now used for pasturage, and others are ruined by standing water. By
thorough systems of drainage in connection with irrigation water could be saved for use on other lands and injury
of rthis kind prevented. In the northern part of the ecounty and above the canals from the South Platte and its
tributaries very-little farming isnow attempted. In 1885 and 1836, through the efforts of land agents, many persons
were induced ‘to settle upon the high lands in this county, as well as in the localities farther to the east, it being
-asserted that the wainfall was increasing and would be sufficient for the crops. Many of these so-called
““rain belters”, after trying several years, were literally starved out, having lost everything in the struggle against

- drought. Others have. succeeded in making a living by working for cattle compames or for the owners of irrigated
Jand. :

i
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The water supply on lands remote from the streams above mentioned is derived from wells of 100 feet or more:
in depth or from shafts suuk into the dry channels of intermittent streams. The amount obtained in this way is,
however, too small for purposes of irrigation, being sufficient only for cattle and domestic purposes.  Along Crow
creek, which comes iito the county from the north, are a number of ditches, and a little irvigation is practiced, but
the amount of water has diminished year by year, owing probably to diversions in Wyoming. To supply the
city of Cheyenue, for example, a dam has been built, extending to bed rock and thus taking out the water
percolating through the sands and gravels. TFarther down the stream channel, in Colorado, enough water returns,
however, to supply shallow wells of from 2 to 5 feet in depth. This may be taken as an example of the streams
upon the edge of the plains, water being found in their beds a few feet from the surface.

It has been found in this county, as in many others, that the farmers succeed in raising crops with far less
water thau was used in forwer years. Not only has the ground been to a certain extent saturated, but the farmers
gain skill by practice and observation. Nevertheless the demand for water is rapidly inereasing, and as a rule
the amount available for the use of each farmer has decreased. It is asserted that farming is not as profitable as
it was before so many ditches were built, the farmers who came first not being able, though having law and custom
on their side, to secure sufficient water. The increase in the number of irrigating canals, without system or
regulation, has thus tended toward scarcity of water and oceasional loss of crops.

Relief from crop losses can be gained in part by greater care and economy in the distribution and nse of the
water supply and by storage of spring floods. The losses from the reservoirs on low ground, however, are very
great, and the many unsettled questions regarding water rights cause the irrigators to hesitate in building large
storage reservoirs among the mountains. A small amount of water for irrigation is raised by means of steam
pumps, and the vacuum pump made at Greeley has been largely employed for this purpose. Several farmers state
that they havemot been able to raise crops profitably by this means on account of the cost of fuel. There ave
also a few artesian wells in the cotnty, but these discharge very small quantities of water.

Weld county comprises portions of water districts No.1 to 5, inclusive. No.1 includes the streams coming into
the South Platte east of Greeley, No. 2 the land along the South Platte above St. Vrain ereek, No. 3 the land
watered from Cache la Poudre ereck, No. 4 from Big Thompson creek, and No. 5 from St. Vrain creek. The
principal canals in these divisions andin this conunty are given below in geographic order down stream, mking the
tributaries in succession. Oun the east and south side of the South Platte river are the Folsom, the Platteville
hrrigating and Milling Company’s, the Platte Valley, Buckers, the Farmers Independent, the Union, and the Lower
Latham ditches. On the west side of the South Platte river above St. Vrain creek are the Brighton, the Fort
Lupton Bottom, the Side Hill, the Beeman, and the Hodgson ditches. Along St. Vrain creek are many ditches
extending into the county from Boulder county, the principal of these being the Lower Boulder, the Matthews, and
the Highland ditches, and further down the Last Chance diteh. Trom Big Thompson ereek come others, among
which may be mentioned the Hillsboro ditch and the Loveland and Greeley canal. o

In the vicinity of Greeley, and taking water from the Cache la Poudre on the south side, is Union Colony canal
No. 3, and north of this stream the Larimer County ditch, the Larimer and W'(.ald_ can.al, th.e Cache la Poudre cgmxl,
or No. 2, the Whitney, the Ogilvy, and other ditches. East of Greeley the irrigating dl‘tches are 'compaarz‘htlvely
small and unimportant, but almost any one of the canals mentioned z‘xbove Tvould be considered a factor of grf‘ant
importance in the development of most of the counties of the arid ‘region. The grea'.e n.umbur of expensive
irrigating systems in this county makes it difficult to select representative works for description, but the following
statements may be taken as fairly typical. ) ' i} '

The Platte Valley canal heads on the east side of the South Platte river and carries water in a northe}*ly and
northeasterly divection. The total length is 30 miles, the average width 20 fee?t, and .the -cost was about $50,000.

- Tt is owned by a corporation, selling water rights to farmers for $1,000, each ‘1‘1ght‘bemg‘1ntended to convey 144
second-feet of water for use on 80 acres. The Union ditch heads on the east side of the South Platte uiver, apout
8 miles above the town of Evans. The total length is 16 miles, and the average width fo‘r~ the first 10 miles is %(i
feet, and beyond this point is 10 feet on bottom. The total , cost of the canal was about $2;),()QO: Tt was beg}u.l in
1874 and first used in 1880. Water is diverted from the river by a dam madg of brush, held_ in place by piling,.
having in the center gates 30 feet in width. The canal is owyed.by a cogrporatmn f:mnposed mainly of land holders,.
the ownership being divided into 250 shares, and the water dlstl‘ll?ut(?d in proportion to the num‘ber of sh_args .held.
The shares are worth $100 each, and it is stated that the water distributed to the owner of 10 of these will irrigate
80 acres. The annual assessment has varied from $2 to $10 per share. o : . .

The Beeman ditch takes water from the South Platte on the west Siile, &bfsut 5 miles ‘a»buve Platteville, car‘x)-ymg
it out in a general northerly dircction. The total length is apouu .‘7 miles, width 10 feet,.a?ld the cost_ was $u,({00.
Water is diverted by means of a brush and dirt dam. - The diteh is owned by farmers- living u'flderl it and .us%ng
the water.. There are 40 shares, the ownership of a share entitling the owner to open hls‘l‘neasumng bo:F admitting
the water to a width of 6 inches. For 2 shares the box is (‘fpened 1‘% ‘inches wide; 3 s_hares, 18 1nch’es,A th:
depth of water in all measuring boxes being the same. Water is scarce in some years and crops are lost, in 1889

there not being a full ecrop on any of the land.
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SELEY, WELD COUNTY, COLORADO.
MAP OF IRRIGATING CANALS IN THE VICINITY OF GREELEY, WELD COUNTY,
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The Larimer and Weld canal takes water from the Cache la Poudre, near Fort Collins, running out on the
north side of the river. The total length is 50 miles and the average width 25 feet. The total cost was $150,000.
Water is diverted by a wing crib dam 177 feet long and 4 feet high above bed of stream. The canal is owned by
a corporation, selling water rights at $1,200 for 80 acres. The annual assessment is about $10 for each of these -
rights. The Cache la Poudre Irrigating canal, formerly known as Union Colony canal No. 2, takes water from
the Cache la Poudre, about 8 miles below Fort Collins, carrying it easterly a distance of nearly 30 miles. The
average width is 30 feet, and the cost was about $200,000. It was begun in 1870, being nsed in the following year.
The dam in the river is permanent, being made by driving piles in the béd of the stream and covered with plank
and stone. The above described canals, as previously stated, form but a small part of the irrigating system of the
county and are perhaps not extraordinary or more worthy of note than others.

YUMA COUNTY is east of Washington county, of which it was formerly a part. The north fork of the
"~ Republican river rises in this county, and flowing easterly into Dundy county, Nebraska, becomes a stream of
considerable size. Three small ditches have been taken from the stream, one near the town of Wray and another
covering the land in the vicinity of Laird. The greater part of the land cultivated, however, depends upon
rainfall for its water supply. Nearly all kinds of cereals and vegetables are raised, but the yield per acre is often
small, as the rainfall is uncertain as to time of occurrence. Many of the settlers not being able to make a living
by agriculture have had to abandon their claims and leave the country.

Over the greater part of the country water is obtained by means of wells upward of 200 feet in depth.
Some of these are reported as discharging water during or after heavy storms. The north fork of the Republican
flos econtinuously throughout the year, being fed by springs in the sand hills, and the stream is singularly free
from sudden floods. The ditches follow the narrow valley, the Wray and Chief Creek ditches being on the south
side and the Laird ditch on the north. The total Iength of these is about 15 miles, the average width 10 feet, and
the cost when completed will probably be $10,000. The water supply is stated to be ample and the soil of great
fertility. An annoyance in operating the ditches consists in the fact that great quantities of sand are blown into
them, especially during the month of March, if the soil is dry.
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