OREGON.
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Average anunal value of produets per acre T IBRY . e e ciaaiinerannea s e e v e aane e s $13, 80

GENERAL DESCRIPTION.

The above figures, as stated, apply only to the 16 eastern counties of the state, namely, those Tying east of the
Caseade range, together with 2 counties in the southwestern part of the state, where irvigation has begun to make
headway. These, as arranged in alphabetical order, are Baker, Crook, Gilliam, Grant, Harney, Jackson, Josephine,
Klamath, Lake, Malheur, Morrow, Sherman, Umatilla, Union, Wallowa, and Wasco, All comparisons of this :
state us far as irvigation is concerned apply ouly to the portions mentioned. With this understanding, it appears
that Oregon stands sixth as respects number of irrigators and eighth in the arvea of land irvigated in 1889, For ;
average size of farms it occupies an intermediate position and in many respects it ditfers littlo (rom Idaho, on the
wust, oither as regands cost of water or value of prodnets. In fact the conditions prevailing in eagtern Oregon are

a repetition of those throughount the Snake river drainage and the northern part of the great interior basiu. 1
The topography of Oregon gives rise to sharp contrasts in the agricultural possibilities of the state as w whole. ‘!

The most striking feature is the Cascade range, which, at a distance of about 120 miles from the coast, divides the
state into two parts, differing widely in elimate and general appearance, To the west of the range the rainfall is
abundant, and vegetation flourishes in profusion, while on the eastern side the precipitation is small and barely
sufficient for the needs of plant life. The range itself consists of a chain of lofty peaks of volecanic origin, the
highest, Mount Iood, rising to an altitude of 11,225 feet. Trom the plateau on which stand these high, conical
peaks the country slopes off toward the ocean, broken, however, by the intervening Coast range, which has an
altitude of from 2,000 feet upward. Bebween these two ranges is the Willamette valley, one.of the finest
agricultural areas in the United States, possessing a genial climate, an abundant rainfall, zuid o fertile soil, In
the snrt}t}nvestern‘part of the state there is no large valley between the Cascade and Coast ranges comparable to
the W 1Il amette, fa%' tlm_streams issuing from the Cascade range flow westerly to the sea and are bordered by less
t()‘;f(f;::l\ ; tr‘L‘:; ;J;vzg:q:igzte?llﬂ] lm’ul, ;East f)f the Gasaade‘range, and oceupying the greater part of uentml 1
regon, lava o Dlatean, whose surface has an elevation of from 2,000 to 5,000 feet above the ocean. It :
m apparently a contmuat_ion of the vast Java plains which border the Snake river and cover the greater part of
;:gi{;frzldizﬂ:ﬁ fo?ﬁ?eiﬁg?rn?m-lli(m”s slh‘ee’? of lava, the general thickness (?f which is unknown, the streams of the
selves channels of from 100 to 1,000 feet or more in depth, and they flow northerly to the

£ ia riv » . oo . X
olumbia river through deep canyons or gorges. On this vast platean the rainfall rarely amounts to over 15 inches

& year, 11;‘2;1'13: all the precipitation ocenrring in the winter and little or none in smnmer,
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In the northeastern portion of the state, between the Snake and Columbia rivers, is a great irregular mass of
mountaing, whose structure is at present little known. The summits of these, the Blue mountains, rise to heights
of over 6,000 feet. The base of the mass is deeply buried beneath: the ever present lava, into which the Snake and
Columbia rivers have cut their gorges. These mountains exert an influence beneficial to agriculture, for their peaks,
rising abraptly from the platean, encourage the precipitation of rain or snow, and give rise to many streams of great
importance in irrigation. Their mineral contents give employment to a large population, and the grazing upon
the mountain slopes adds to the wealth of the country. South central Oregon forms still another topographic
division of the state, since it belongs to the great basin region and is characterized by the structare peculiar to
that unique area. It contains a number of short mountain ranges, which ave in reality bloeks of the earth’s crust
slightly uptilted, the upper surface sloping off gently on one side, while the broken edges present bold faces with
clifts and precipices aggregating from 2,000 to 3,000 feet in height. Between these mountain blocks are the valleys,
deeply filled with sediment, the surface being so nearly level that rain and flood waters form vast marshes or
shallow lakes. .

In eastern Oregon, namely, that part lying east of the Cascade range, there is, as a rule, sufficient moisture two
or three years out of five to raise fair crops of wheat aud other cereals, the success of such crops depending,
however, largely upon the care and skill shown by the farmer, and not merely upon the occurrence of firtunate
rains. The character of the soil also has an important bearing upoen the abundance or failure of crops, some suils
resaining a small amount of moisture for a longer time than others. There is always considerable uncertainty us
to the snceess of the cereals, and there are some erops, as well as small fraits, which are never of valne without
au abundant perennial supply of water. It may be said, therefore, that in one sense irrigation is not absolutely
essential, in that farmers can make a living, although a precarious one, without it. Asa result, at all‘ points east
of the Cascade range, wherever the opportunity offered of diverting a perennial stream upon a piece of arable laiud
there the pioneer hus taken up his abode and has eultivated a small acreage of cereals, a garden patch‘, :uu} 45
large a forage crop. as lie can irrigate. Iriigation has been quietly and gradually intl-miuced'a‘ml practiced i o
simple mauner, each farmer building his own ditch,  Oceasionally o few scttﬂers 'havu joined together ‘tu
accomplish an undertaking too great for any one alone, and in vare instances.nutﬂde :1s§1st:111«5«5 has })eelx called 1,
hat up to the census year it may be said that irrigation in Oregon was in the e:%rhest :s‘tage of ch:ve]opment.
namely, that of individual effort. That year, however, and the one precedmg2 were times of unusnal dr«{pgl_nt., ;f1111
the interest in sucll matters was greatly stimulated by the investigations into the beneﬁtfs and possibilities of
irrigation, The advantages to be obtained through hrrigation canals _bcgan to lfe uppre@ated, as ‘well‘ as _t}le
great increase of land values throughout the arid regions. Many pro:]ects, therefore,‘ were set u‘n Toot in '1‘3._!(?
looking toward the wmore complete utilization of the water suppI.y of the eastern part of th$ s‘le_‘cle‘. "11;1?141'5
especially the case along the rivers issuing from the Blue rr.muut;ams, fjhe Wallawalla and the Umatilla. and also
as regards the wonderful water supply of Klamath lake and its tribuotaries. o A

- Not only has irvigation received a gtimulug in that part of the state wher‘e it is gsseutnl \m't. {tn STNE '1.5
are beginuing to be seen in regions where it is usually considered that there 1s_an'a‘b1‘uur12‘ulx: {:it\llflan. A ily ;.n
in the Willamette valley irrigation is being introduced in a S}na}l way, &t'presen't mul’ul}" iol‘ ' g{u 1( fnai{;nxioxj'(, 1; r;l.\z
for vegetables and Derries, or for the late forage crops, artificial watering being ;’f E}bllzef:.“‘ -)zlilnew 1;11‘“::;;[1 i‘;
months of July, August, and September, when the rainfall is qt its IlllIllmlll}l.r ‘ ;: .mt, “:;123( o ’Jac-k&:“o u'am.‘i
vreeping avound the sonthern eud of the Gzl_scade range, being already 0{ éli:il‘ ; :rlp Im‘;nv'(‘)f the inlh;ﬂ»it:’m b
Josephine counties, and is gaining « foothold in Douglas county to tl.m“nollf: 1, althongh X ' s
indignantly deny that any such method of agrienlture will ever be nevessary.

WATER SUPPLY AND PRECIPITATION,

g ) ) ing i stre; ‘o heen made at two points in eastern Oregon,
Measurements of the amount of water lflomntg in th:hame&rﬁz 11:‘::; e\ })ﬁhem« de b 0 % ints in eastern Oregin,
st diste above its mouth, an M ,at Vale. ‘ ams
namely, on the Owyhee, a short distance abo ‘ ot Va Both of these streams are
ich ¥ 3 arge areas rende iighly productive. e fluctua
bordered by lands to which water can be brougl{llt and tl?)rgc ar §$1:2g;if§ell el(l{ b'éfém B e teent
i veat, and must be carefully $ _ ‘ - imy
in the water supply are, however, very greal, ! : ' general fmproveen
of present s qtglng of il"rigation can be entered wpon. The behavior of the water these stllea‘nm is 11; 2 b;;)?n:
O QY & ; h . s ot « Poeaive iy sunplies on
Wa£ chflr'mtgl‘istio of that in other rivers of eastern Oregon, since all thltl, streams 1el<,ewt{ait ;(fl;p;sz?%:f\riwm
I ati “ i r maelb v in the season. In this respec 1
i i ¢h the snow melts early in the 3
omparatively low mountain areas upon whi ‘ : se :  espect the rives
clalgql(a;ltaq mablcked contrast to those issning from the main range of the Rockies or t'rom the bl:.?atﬁ\:; ,}ﬁt ;{‘TN
'};oc‘:ds 0(;011rri11 . earlier in spring and the summer flow decreasing to a_less propm'uopal qt"liultl yeq‘ Jm,tqmed il_l
from .these ‘Imttir mountains. The distribution of the water by month's ig shown by tl'm percfen”;ixﬁf;n F}bm n
the table 01; the following page, exhibiting these in connection with the ﬂuvtuatxoni o tl. fo; tije o an
)| \ ; ( e flo n - Trom
inspection of this table it is apparent that in April over one-third of the enm‘rtev arrg);ii ?'111\*2{ o e 3m iy
discharged, and in March, April, and May three-fourths of the whole guantity. 2 ¥4 ,
e DSt o is t i 3 hegi b irrigation,
for in most localities it is too early in the season to begin thorough irriga
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The distribution of the raintall in the state has been discussed by General A. W. Greely, Chief Signal Officer,
in a pamphlet upon the climate of Oregon.(e) I[n this report are given tables showing the precipitation and
temperature at various points, the facts being shown graphically upon maps. In eastern Oregon there are
comparatively few stations at which records of rainfall have been kept for auy considerable length of time, At
Camp Harney, near Malbeur lake, observations were maintained at intervals from 1867 to 1880. .The average
annual rainfall for 7 full years was a trifle less than 11 inehes, and of this amount less than 2.5 inches, or 23 per
cent of the whole, fell during the 5 months from May to September, inclusive, At Fort Klamath, situated at the
head of Klamath lake and alimost immediately at the eastern foot of the Cascade range, the record of rainfall has
been kept, with oceasional breals, from 1864 to the present year, The mean annual rainfall at this point, which
has an elevation of 4,200 feet, was 22.6 inches, while the amount falling in the 5 months from May to September,
inclusive, was 3.3 inches, or nearly 15 per cent of the total. - At Dalles, on the Columbia river northeasterly from
Mouut Hood, the average annual rainfall since 1875 has been 16.5 inches, 2.1 inches falling during the 5 months
above mentioned. ' The rainfall for the extreme eastern side of Oregon is perhaps best shown by the record for
Boise, Idaho, which has been kept since 1877, the average being 14.3 inches, 2.9 inches of thisamount falling during
the 5 months from May to September, inclusive. Combining the rainfall observations at Dalles, Fort Klamath,
Camp Harney, and Boise, Idaho, and assuming that the averages obtained represent the monthly distribution of
ainfall over castern Oregon, the percentages of total precipitation shown in the following table are obtained:

AVERAGE MONTHLY DISCHARGE OF RIVERS AND PRECIPITATION IN EASTERN OREGON.

f Discharge l Precipita-
MONTHE; of rivers. tion.

(Per cent.) i (Per coeut.)
_ S B
P 110115 o R 2.2 ¢ 16.2
FebIuary ...ovoiiieemmmien eeanans 7.6 12,0
Mareh ..ol 25,4 0.5
April . 30,0 BT
May o e 19.6 . 6.3
JUne.. oo ! 5.4 5.1
July .. L6 1.9
August.. 0.9 13
Septembe ‘ Lo 2.7
| Oetoher.. ... 3 7.4
o November oo 25 1.2
| December 2.0 16.7

The distribution of the rainfall thronghout the year is strongly marked. In general it may be said that there
are two seasous, the wet and the dry. The greatest amount of rain falls usnallyin December or Javuary, and from
that time onward the rainfall gradually diminishes to July or Angust, when the drought is at its maximum, In
September and October there is a slight increase in the amount of rain, and this continues to midwinter. May,
June, July, August, and September can be considered as dry months, while the period from October to April,
inclusive, is the wet season, during which from 75 to 85 per cent of the rain falls. Comparing the distribution of
rainfall with the river flow, it appears that the point of maximnum precipitation of rain or snow is reached in
December or January, at least 3 months before the time of the greatest river flow, while, on the other hand, the
perfods of minimum rainfall and riverflow approximately coincide, occurring in Aungust, The fact that the
discharge of the streams does not coincide more nearly in belavior with the mounthly distribution of raintall is due
principally to the effect of the temperatare. During the winter months a large part of the precipitation oceurs as
snow, and this remains upon the mountains until melted by the warm winds of spring, causing a general increase
in the gnantity of water carried by the rivers. ’

It is evident trom the examination of the distribution of river flow throughout the spring and summer that
these and similar streams can not be made of the greatest possible use to irrigation until methods are devised for
holding back this surplus water of early spring, and keeping it to increase the low water during the period of low
water a few months later. Storage reservoirs must be built in all favorable localities, and controlled in such a
manner that the waters can be employed by the irrigators all along the course of the river. Inorder to accomplish
this result, however, many engineering difficulties must be overcome and favorable legislation enacted both as
regards the construction and maintenance of snch works and the distribution of the water thus saved.

LEGISLATION.

Up to the time of the census the laws of Oregon were not favorable to the development of irrigation. The
majority of the population live west of the Cascade range, where the rainfall is abundant and irrigation not necessary.
The laws regarding water, thercfore, have been those suitable to a humid climate, and in the direction rather of

a Climate of Oregon and Washington territory, Fiftieth Congross. first session, Senate Executive Document No. 282,
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preventing diversions from the steeams than of favoring the use of the water for rigation,  Of late, however, the
peeessitics oft the euse have howy fmpressd upon the public mind and legislzm'ou Tﬁwm'a;ble,‘ro irrl )";ti‘m\
entorprisex has been pliced upon the statute ook, erigwtors state that their water rightsl have Ibeen Jén thé
groptest contusion, and that they ave had wo protection or security in their possessions n,nd sinee in arid regions
fand vadues vest diveetly apon the ability to seenre w continnous supply of water the tiélcs to property have been
in e somewhat preearions cowdition, (1) S . T

DEPCILES,

Phe ivvigating ditehes of the stnte wee as wrule quite small, and have been buils by stock raisers to irrigate a
fow aeres on Ctheiv vanehes, or by other settlors who have come into the country with scanty means and have been
compolled to ke wse off temporary oxpedients i order to obtain a crop. There are very fow ditches of large
sizo alvendy constrneled aud in operation, althongh anumber lave been projected.  Most of the ditehes have been
built for n munber of years, il their owners do not remember the details of their cost and construction. Talking,
howaver, the stitisties ws given by fvigntors, it appones that there was an independent ditel. from sowme stream
for every 200 neves oft erap ivvigated, Tho average cost of the small ditehes wnder 5 feet in width was $260 per
vnning ke of those of' & feet fn width wnd over and less than 10 feet the cost was $1,060 per mile, and for those
of 10 {foet mind over, #L,A00 poyr mile,

WL,

Thronghont eastorn Ovegony wheraver water can not be procuved from running streams there hias Leen a
gonerad diseussion ws to the fasibility of obtaining water from wells, Many attempts have heen made to obtain -
wader in this way by digging or boving, and in o fow instances flowing water has been struek.  These instances
are: comparatively rre, and suceess appears to be due to some local pecaliarity of geologic structure. .The largest
Hewing wells yot reportod ave those in the vieinity of Boker, being sitnated in the broad valley through which the
Powder viver dowse This aren ix purtindly inclosed by spurs of the Blue mountains, the main range of which is
to the vorthwest,  The depth of these wells is veported to he about 150 feet, and the discharge may be as high as
one=fourth of o seeoud-foot, the sbubtments on thiv point being meager,

Other Qowing wolls are repovted fn Gillinm and Waseo connties along the Columbia river, where are & number
of large springs, some of whiech wny hnve boen considered as wells by the owners. Attempts made to reach

fowing water by deilling through the lven covered plateans have nob as yeb been successful, and the probabilities

ave agudust it o the vieinity of the lakes of Harney, Lake, and Klamath counties it is possible that small
flowiingg well< enn b fommnd, judging (eom the similavity of geologic conditions there with those of other parts of the

gront basin vegion, (6 s been found that ag devigation is practiced on tho edges of these broad valleys, as in

the ense of tah Lake valley and Sadt Take valloy, in Utah, the lower gravel beds becoms saturated, and when

pipes wee driven on the Tower gronnd (o o depth of from 20 to 100 feet, penetrating these gravels, o smally though
constiant, diselpge s obtnined,  Although flowing wells may not be found on the higher plateaus, yet these
deillivgs enn wot il in many loendities to rerel wator of some kind, and if this water should prove to be fresh
e pudataliey 16 enn De pramped, as s already done ina few localitios, farnishing a supply for domestic purposes
and for the witering of stoek, and oven {or ivvigating small patehes of ground.  Inan arid country even these
arasy though insigniftennt in size, are volatively of great importance to the development ui“qthcr interests, such

i stoek eaining wud mining,
VALUBR OF PRODUCTN,

An exumination of the pverage value of produets per aeve, given in the following table, shows that the supply
of water in the eonsus yene could not have been ample, but o comparison of these figures among themselves and
with those for obher states demonsteates that the eause tending to make these averages small prevailed throughout
all the agriealtural commmnition, 15 ix o well known fact that famers as o rule und.,evvn}ne their products,
expeeinlly those constmed, and thers is a strong presumption that they nver('zsbmmtc the swe.ot'thc zpreu;sr‘cmpped.
Much of the land, espeeinlly in countios where grazing is the chief industry, is but em‘elesslyn'rlgatecl. .,Lhe' water
i applied 1o rge areas and allowed (o make {68 0Wn way 8eross 13}10 fields; the hay crop from this lmzd Is given a
very small valundion by raneh owners, and ginee these aveas are relatively large the average valune of products is

trom lnkes and unning strepms for purposes of {reigation, for the eondemnation

a Tu Folirsey, 1801, 5l wors el proviling for ai appeoprintion af swaber y ; ‘ A y "
ol litidm for l‘hgl\(?nl‘ way ni terfating tll(mluzﬂ, for oxbingilshing o olalms of piparian owners, and in goneral Tor faoflitating the construction and maintenance of

vl nge works, Pl s ployment of Lie wibaes of ioce wl streams for ferigntion and howselold purp(ma’s or {01' »xmtxxuug stock upon fh*y lum}s i8 de(‘zlm-ed w, ba
ophile ﬁm‘, “:“i; un«l\‘-l;;!:; 'hl: ;\u,nlln)u(, ot ion for sl witiors franchiao, Al oxisting n:ppru}?riust101\;) of \\'utor'ifo:;igelxul‘frici:}l )pur{):su:é 1:::\%{; Ll(lﬂu::f):t'ltnl:lu;s W :-]Eh
Inwsor ostnhlishion ot e e i prapecetod nnd upheld Lo tho oxtoud af the amount ".f x'vn(m u'cmn] ?r up'prtolzx i :l. (:“, (,,m:ln 'ﬁ zm (llitch‘ :L lluc :;Tcmm;%rjoﬁg
st vt vonte penotiouhly, aed Lo or nov ditehes o tob (o bo mado thizough o ek ol lund “hontt-m;; ot nocassney distribataeion, unloss tiors shall bo ur
nlml\mu,my WALOP b oarpatnors apphy g Diorsfur, 1pon tho tender of the customary rates nn‘d L.hu ctmsxulc ‘faxf(n nﬂvitl ir‘r'i ot ie b b omatt

fustTsdond, amotnt nvaiitble, P fos water baeanso o preforeed ten upon all erops valaed by it uss, Iutorforoned with WHgALng P A o f

anth, on the obler I, porporad o nes Jeld Baldo fur dunges duo to nogluab o waul of serongti In structures huils by them.
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correspondingly small. By multiplying the average value of produets per acre by‘the asvelage. Jlt}lllbgl of L‘Lflcs in
crop the ‘n'p:t;'e annnal 1'c;t111~11 to each farmer should be obtained. In th.e case of Oregon this is lml')p'lommixle]y
ZQ"TIX which .ix' :pp'u-eutlv the average earnings per irrigated farm, excluding the profits from stock raising, which,
Fein, h Is appe \ g ) . : ‘
however, is the prineipal source of revenue to the farmer.

CONDITION OF IRRIGATION IN EACH COUNTY,

JUMBER OF IRRIGATORS, AREA IRRIGATED, FARMS, AND CROPS IN EACH COUNTY IN OREGON IN 1889,

B i ! 3 ‘ | i f §
’ [ ; | OWXERS OF J! IRRIGATORS, I‘ KARM AREA. 4 i 1 AREA IRRIGATED. Aver
' Aver | pARS. (@ i | , || “age
: Area | AEC - Fa| T ‘ | I : i valun
f" b Ty, e of : ! i, Armt.of { ;- iiCerenls. | Al L. | Tor I’?r . n[‘l
‘ rel req | Ik ! ! ! || counies | H(Acres.|(Acres,)|l Do . W eant of || prod.
COUNTIES. ’;m" wated © ey Total | PUT ’ Por ; Per | pUALE [ Per i(Ac rm)u\(t(ﬂ)“‘vmltrof cens of | 0L 0 11"5“"
gators, | W farms | o feent of ) cent of ; cent of | | Acres. jcentim- aren of total ownoed per
ACTES. in ! Ti" © | popu- | farm ;. popo- | 1 proved. | v, 0 farm by terdo|| g,
acres. i T 1 lation. |owners,| lation, i ; | } I Y| arvo. xtons,
| :‘ ; | : | :
i i i i If. O | P PO % SO | S
Frital 177, 044 : st 45,197,920 | | (1338, 021 [ 15,740 | 0,30 ! 5.03 | 15,80 $13.00
Tttt ! . P ... - ) [ [ ———
B i e e ST A = - ‘ T l_
A un 47 .03 || 1,260,800 | 6,020 | 1,278 | 9,507 28.28 | 20.45(. 12.32
Baker ..o 35 Ay Te 1 5t e | 3600 | 0118 0.17 | 4&0] 900 17,01
P R Bt v 217 || 1,08, 60 | g 86,44 1 17,441 | BST 1 0,10 | 080! s.07| B0
(i D s €.40 | 3,002,080 1 190300 | 4210 3,905 10| 083 | 38| 20| e
s b - 20989 | 9,38 f 6,784,000 | 460,813 | 46.90 || 2,457 | w50 j 0.80 | 5.00) 1881 1388
- L L LBE,200 (| 998,055 | 59.21 | 24,054 | 3,470 4 018 | Ld42| 6810 2040
Jah O hEe 2o | VT | v | s | 408 | miof o | sarl oo 24 85
K lLanath. 5699 | 35 | 16, 2,20 || 3,532,800 1 187,841 | 5168 || 4404 T0I6) 413 16,681 170
Lake ... 5490 g2l 8720 14900 95,43 | 1303 | 5,145,600 &  1A1,908 | 75.98 ! 1,898 s34l 0.00 | 10.811 20.88 | 10y
Malhed U 6L wR 14053 1205 6,300,040 100 4080 | 1,701, 1987 085 [ 25.27| 2605 1001
) - ! ] i i : ! .

, 5T W) W0 1665, 643 LOT| 1,202,800 | u7s 813 | 80.97 20,980 | 1,020 .07 | 0.32] 2.81( 80.60
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a Ineludes owned and hired farms, assuming one farmer to each.

BAKER coUuNty is in the eastern end of Oregon, extending from Snake river to the Blue mountains on the
west, and from Powder river on the north southward to the divide between Burnt river and the tributaries of the
Malheur. The surface of the county is in general Lilly or even mountainous, especially in the western part. The
rocks, moxt of which are of eruptive origin, contain small quantities of gold, and the streams which flow from the
Blue mountains to the Snake river pass through rich deposits of gold-bearing gravels. This mineral wealth
attracted the carlier settlers, and it was only after the establishment of several important mining canps that stock
raising and the cultivation of the soil were undertaken. Placer mining is still carried on whenever there is sufficient
water, but its relative importance has considerably diminished. Crops can not be raised in the eastern end of thiy
county without irrigation. The only exception to this statement is perhiaps in the case of rye, which, if planted
early in the spring, may mature withont artificial watering. The water supply for irrigation is not of the baost, as
the streams depend largely upon the melting snows of the mountains. The altitude of the range is not suflicient
tir cause the aceumulation of great masses of s1ow, and in some years the precipitation is light. As a consequence
of the general low altitude of the mountain masses, the snows often melt early in the spring, causing floods in
Murel, April, or May, betore there is need of irrigation. TLater in the season, when the demand for water is greatest,
the streams become almost dry.  Water storage, therefore, is urgently needed, and is already being attempted in a
small way. .

Powder river flows easterly from the southern spur of the Blue mountains, then turns north into a broad valley
ammd continnes along the foot of the range, receiving on its way various tributaries from the mountains to the west.
After lowing in this direction for from 30 to 40 wiles, it turns abruptly to the southeast and finally enters Snake
river. .?‘;u'_mers have settled in the valleys along this river, and water is diverted for irrigation from the tributaries.
«mming‘ in from the west, as well as from the river itself. Nearly all of the ditches are small, and have been buils.
.by Individual farmers, there being few owned by corporations. Burnt river rises south of Powder river and flows.
iua general easterly conrse to Snake river. The sands of this river and its tributaries are especially rich in gold,,
as ur(‘;also.thﬂs.e of Willow creek, which is still farther to the south, in Malheur county. There are also extensive
dgpnmts of auriferous gravels on the low divide between these streams, and the waters of Burnt river have been
dlverte("l by}ong arulh expensive ditches to work these higher placers. The amount of water available is so small
that this kind of nm.ling can .be carried on only for from 1 month to 3 months in each year. Farmers have
settled along 'Burnt river and in favorable loealities have taken out small irrigating ditches. As is usually the
case where miners a‘n(‘l farmers use “(ater from the same stream th ere is more or less complaint on the part of the
Irrigator that the mining companies interfere with hig operations by diverting the water or by overloading it with
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sediment. The older settlers also assert that the jucreasing use of water for the irvigation of new Jand farther up
the stream is gradually depriving them of their share, aud that they ¢an not raise crops on more than two-thirds of
the land formerly tilled.

CRrOOK COUNTY I8 in central Oregon, lying east of the Uascade range and west ot the southern spur of Blue
mountains. The surface of the country is in general rough and broken, and it is eovered by vast sheets of lavy, into
which the rivers have cut deep canyens. In the western half of the eounty are extensive tracts of high lands
kuown as the “Desert”. Much of the soil of this avea is covered by sand, and vecasionally rough blocks of lava
appear above the surface. The county as a whole is well adapted for stoek raising, as the nutritious bunch grass
is found almost everywhere, even on the “ Desert”. Sagebrush and juniper abound, the latter being used fur fuel
and also for fencing. " Few crops can be raised without irrigation. Rye, the principal eereal, is generally enltivated
without the artificial application of water, but other cereals are usually irrigated if possible. By summer fullowing.
however, fair crops of wheat, oats, and barley are raised on the higher grounds whenever the drought is not teo
severe, Along the river bottoms, wherever water can be taken out farmers have duyg small ditches, and are
bringing land under irrigation as rapidly as their means will allow. There are large tracts of higher level lands
alove the veach of water unless it is Tield by storage among the hills.

The greater part of Orook county is on the head waters of Deschutes river, which tflows northward inte the
Clolumbia. A small part of the northeast corner borders on Johnday river, which drains Grant county, amd alse
flows northward, enteriug the Columbia a fow miles above the mouth of the above mentioned viver. Deschutes
river receives the greater portion of its water supply from the eastern slope of the Cascade monntains, where are
n number of lakes, each ab the head.of a tributary of the strean. Owing to the inflnence of these lakes ur to the
gradual percolation of water to the river the amount discharged fluctuates within eomparatively narrow limits,
1t i reported that the height of the river ordinarily does not vary more than from 18 inehes or 2 feer duriug the
course of the season. Tt is possible that some of the waters of this river can be taken out upon the high wrid
plains along its upper course, and it appears not improbable from the reports of irrigators in the x:«'mnty th:;t a
greab irrigating system can be profitably constructed along this river. There seems to be no question as to the
permanence of the water supply, the fertility of the land when irrigated, and the favorable character of the
climate. { : A o e
The principal tributary of Deschutes river in this county is Grooke(,l river, which ﬂ(:ws in from Flu: Cast,
currying the water which drains from the mountains of the western part of Grant connty. The su;sply of _“"um'r‘ in
this stream is in general large enough for the area of irrigable land i'u the narrow valleys -@nng its ConTse, . Ufe' ‘
smaller tributaries, however, become nearly, if not quite, dry early in the summer, and \\'1tle)1}t stora»;:{eé ifl(ﬁ :ft
comparatively little value for irrigation. Under the stimuolus of recent leglslat-l.on A 1{1111)1)»1‘ of o.enterpp.-m have
been undertaken with the object of diverting water from Crooked river or its tmbutunes.w‘Amung these may }m‘
mentioned the diteh of the Prineville Drrigation Company, which takes water frm‘n (,;roo}:e«l_ river south nf
Prineville and runs out on the west side of the stream. When completed the thtclr; will be 15 nules- l«;;xg u‘n;;l' l.l
feet wide, and it is estimated to cost $12,000. Work was begl.m in October, 1§90. I’hetre '.u‘ xiax‘tj:.’xll d.m,d ex t(’xl :,:?
water from Qchoco river, the principal tributary of Crooked river, as well as from tlm latter stream, ;mn ,in ?11. t,
wlherever water can be taken out upon arable land at little expense 'a'n(:h owners thmughcmf; ‘the‘ 9""‘“?,‘\‘ hf" ‘
done s0. By tar the greater acreage irrigated is for forage, since there is very smz.ll] «1'if1nfm'dntm ntt1 16?(1;11?;:(‘11;?;:
During the drought of 1888 and 1539 the gtyeams shrunk to a volume so smqll that only a h'ﬂl‘d pun ‘“U“' e v

T S0 CONS oo, t ield was far below the average, and great nmnbers of cattle

crop.conld be irvigated. As a consequence, the yie

o tor want of food. ) |
" “SS;?:}LIOAM (G(L:UN’J.‘Y is in northern Oregon, northeast of Urook county, from w‘hiph it is SPI')a"il‘tl“l vb.V J‘}'h'mlil}"

: ; b 1his Tiver in & ¢ wtively narrow strip from the mountaing on the south
river. 1t extends along the east side of this river in & compar 3 W st . ' the nrimeinal streams
to the Columbia river on the north. Like that of Crook couut}". its su}‘fet(fe is broken ﬁm p ! mi; bé r~1vi~am.‘i
narrow valleys far below the general level of the plains. In wmany years erops ci s Tais

flow in canyons or o . ) aturitv. Alone the
: s weast infall to bring these to maturity. Along the

i ferieation, a , rmers trust to an occasional rainfa ) e

without irrigation, and most of the fa 4 wherever a perennial supply of water

e . Formers are irrigating gardens and small patches of atfalf )
Yol O s Tn 11‘1.1?,?‘3[1111% gtudt being f'uj mbI;»ve the reach of water from the large streams, can not
\ o r ioher lands of the county ar ¢ ’ : . 3 s of the
can be found. The higher lands of th , 3 can be held in storage reservoirs. The farmers of the

: iv 5 ; isture € wvel, they are
county are endeavoring to cultivate such erops as will require ‘th} 1‘{“““ 1;1(?1513;11‘}:-] ?fte:" ]:(}),‘1?\';1'111 ‘ruzxm‘mt
compelled to bring water for several miles for domestic nses, and it is with difficulty that even fhis sinalt 4
ean be procured. ; . i< on the west

GRANT. COUNTY is east of the center of Oregon, lying between Baker and Crook eounties. It isont
{4

' oY Johnday river. As in the counties just
id ins, i _oreater part of the head waters of « ) . Just
side of Bluo monutiius, aud contelne £0 0 th%a‘rivers having cut deep canyous, in which they flow at places.

i e surface as a whole is broken, = i he connty.,
;zéﬁgfﬁﬁhgﬁzd?eeb be1:)w the general level. Mining and stock raising are the principal industries of the county
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and agrienlture proper is slowly gaining in ilup()rtau‘ce.‘ There flvl-'le‘llo 'itlllq(;f.ﬁ ;ﬁazhl(z S:::;;l:);,’r sﬁ;ﬁ;ﬂy(&t‘&tﬂ[‘; :E
ditficult and expensive, and the area of arable land is, 1_n uomp(mLs(‘)nt;ﬂso1 8 natl that -Very probable that stock
raising will for some time remain the principal ()(:(:1.11);1131011 of t?e se (?*(chl tpthce o .1ica,t£011 ittlo can bo risod
without irrigation. In some places rye or bzl%'ley yields a falr.letumh\rﬁ: ou | .]bélll)dant on of wab )1; u imml
rale, it is a matter of considerable risk to cultivate any erop W1t1.1011t aNlrllg aﬁl a ]imd,te ) (d x5 }) % wo .m.éa, lb
The altitude of the agricultural lands ranges from 3,000 to 5,000 feet, m}d t 111st ‘e c h (t oo ' lf g 60 thos(: o is
s0 ool that frosts may oceur even during the summer months.  The prineipal (Lllllbb 0 1 ‘(, (“(;1;11 ,_Y a :}1 .] y CS Omi
the banks of Johnday river, which are so situated that water f%'om that streu_m can be ?1’0‘11h ) u})f);ll Ny 11311 (oo
of this lowest land is flooded by the anuual overflow of the river an.d requires lifitle, it (Lny, a,]_.tl c}a. r\lf""l' (,Llfoxé,.
DBesides the farms on the river. there are alarge number of ranches sitnated upon the creeks which flow from the

: e ; se for raising hav a « the small amount of produce required for home
higher mountains, Water is used on these for raising hay and for the small ¢ b of 1 q

conswnption. ) o o 1o ‘ e
Thé water supply of the county as a whole is good, from the fact that the area of level land is limited, and

there are large aveas of clevated catchment from which water comes. Johnday rivgr cm"ries ‘thlzf)ugh‘ou:: ﬁhe yem;
a large amount of water, but the smaller streams after the spring floods decrease mplldly in size, and ‘ mmu; 0
them become almost, if uot gnite, dry during the summer Seasor. Farms along the main river, so situated t ‘lat
water can be brought to them, possess a great advantage in this regard over those on the smaller streams. Thé
main branel of Johnday river rises in the mountains on the east slde of the coupty and flows ne.a,rly" west fo.r .zmbout
64 miles, passing through what is known as Johnday valley, containing the principal body of i‘m-m‘mg _Izl.nd in the
county. On its way it receives numerous tributaries which enter the valley from both sides and furnish, at }eagt
in the spring, a supply of water for the higher lands. The farming land along the valley averages about 1 mile in
width, while that used for grazing is from 10 to 20 miles wide. Ag the western or lower end of t]'}e valley the
sonth fork comes in, and the stream turns almost due north, passing through a spur of Blue monntains. It then
receives the waters of the north and middle forks and turning to the west passes out of the county. On the
southern edge of the county is a portion of the head waters of Silvies river, which flows south into Ha.ru.ay ‘county.,
Some irrigation is done from this stream, but the altitude is so great that only the hardier crops are raised.

The earliest ditches were built for mining and are still employed to a large extent for this purpose whenever
there is sufficient water. Irrigatorsmse the surplus waters from these ditclhes, there generally being an abundance
until the middle or end of June, but when a time of searcity occurs they are compelled to pay for the water used.
Most of the irrigating ditches have been built by individuals, although along Johuday valley there are cases
where farmers have joiued in partnership in the construction of irrigating systems. . Although there is an ample
supply of water in this stream, no attempt has been made to take out a large canal to cover the higher lands on
aceount of the engineering difficulties and the expense involved in the construction of -such works in this hilly
country. - '

HARNEY COUNTY is in the southeastern part of Oregon, lying south of Grant county. The greater part of

his area, ax well as thut of Lake county to the west, is within the great basin, the streams flowing into shallow
lukes or sinks from which the water escapes only by evaporation, the contained mineral matter tending to
accumulate uud to make the water saline, similar to that of Great Salt lake, in Utah. None of these lakes ave as
sult as this great body of water, and in many of them the water is so fresh that it can be used for domestic
purposes and for watering eattle. Other lakes, as, for example, Summer and Abert, contain & strong solution of
potash and soda salts.  An explanation given by Gilbert of the nonsaline character of some of these lakes is thut
they oceapy basing which in a comparatively recent time were completely dry. A very slight change in the clim ate,
as, for example, a small deerease in annnal rainfall, would cause these lakes to disappear, while, on the other hand,
a slightly increased annual precipitation would fill some of them to overflowing. This is the case with Malheur
lake, which in past times has overtlowed and contributed water to the Malheur river.

The oscillations of climate indicated by the ancient shores of these lakes are of especial interest as showing
that in times past there have been great changes in the water supply of this area. As shown by the beaches, the
valleys have been filled with water in some instances to a depth of several hundred feet and have again boen
vompletely dry, the climate having apparently been far more arid than ab present. This period of excessive
aridity was followed by an inerease of rainfall, so that again the water filled the valleys to a height even greater
thu{x before. Then came a gradual decrease to a second period of aridity, which has continued with small
oscillations to the present, the slight changes of this century being almost insignificant in comparison with those
which have taken plave within geologic time, :
' S)n the eiasterlj edge of Harney county the middle and south forks of the Malheur vise in the mounntains,
n:‘:rmmg the rim of the basin, and flow out in g general easterly direction across Malheur county into the Snake
river. On the northern side of the county is a low range or detached spur of the Blue mountains. These rise to
heights of 6,000 feet or over, and from them numerous streams flow in nearly every direction. Those which go
toward the south come out upon the broad Harney valley, after passing through the low foothills, in which ave
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numerous smaller valleys. Tn time of flood the water traverses the broad plains and finally colleets in the lowest
parts, 'f()rm‘]ng sinks, the most important of which are Malheur, Harney, and Silver lakes. The waters of {ilt:égn
lakes are inereased also by streams which come into this Dasin from the south from Stein mountains \\'hu;gé
altitude is npward of 8,000 feet, ' ntals, :
l)al']('-‘l‘lle‘ ],)fhwtrl?m,i.ltdusmy of the county is stock raising,d little hay being cut for winter feed, und also some
done, and it is mainly from smmll’ %prinj;‘f‘xmc;r‘) b‘ t(}m ? J-Oh‘e south of Malheur lake. Qompar:}tively little irrigation is
extent by cattle companies s;n({ us*etf t; ﬂoogl Ill.e1 1‘1115,, the water ,Of the larger rivers being controlled to a great
introduced in £he connty. : > and | sel o ( tng:e area_s of mgadow. Agrienlture proper has hardly been
- : \‘ e ('91111 y, and irrigation everywhere is carvied on imperfectly. Some of the settlers who dre too
112;:11 Eollc();}vh'?}llcﬁ fl.l{:c.lles h"f“‘? f\btrtelfll)'t(.id to rmise crops withont an artifieial supply of water, but they have
generally failed, and in some instances they have been compelled to abaudon their homestead claims. In other
cases wl}ere, o small a,nmun't of land was irrigated successfully for a few years, the decrease in the amount of water
2‘(;:;!;@ lil;llth('j S‘i‘;re:;mi% clhn‘;ng the two jlyears ?t' dlfOltght lias resulted in such a s_carcity of wat({r that ﬂ'l(}.\'t:- lands

‘ ¢ not be irrigated, and they also have been abandoned. There have been disputes concerning the distribution
of water, and the owners of the smaller ranches complain that large cattle companies monupélize the present
supply and prevent irrigation development.

. The crop aveas of the county are in the small valleys among the mountains in the northern end of the county,
or in Harney valley along the streams near the point where they leave the foothills. There are also rauches alon g
the streams which flow from Stein mountains, in the southeastern part of the'county. The principal settlements,
however, are to the north of the lakes, which oceupy nearly the center of Harney valley. Harney valley containg
the most extensive area of nearly level, fertile land in eastern Oregon, and would be capable of sapportiug large
agricultural communities if water could be secured for the irrigation of all of its vich soil, The streams entering it
do not furnish enongh water to supply even a small fraction of this avea. Water can be found in most places at
a depth of from 10 to 20 feet, and in quantities sufficient for domestic purposes and for cattle. It is probable that
if this water can be raised to the surface by some cheap mechanical means areas of considerable size can be
cultivated. At present the land is almost valueless, and the valley is in appearance nearly as wild as when
discovered. : .

The principal stream, coming from the north into Harney valley and emptying into Malheur lake, is known a8
Silvies river. This is a perennial stream to the point where it leaves the footlills, but beyond this place its channel
at times becomes dry. At the point where it enters the valley the discharge is reported to be usually from 50
to GO second-feet. To reach Mallheur lake it must fraverse the valley fora distance of about 25 miles, and it can
do this onlyin time of flood. During the irrigating season of 1888 the river lowed for a distance of over 9 miles
into the valley and in 1889 it extended only 7 miles. In 1890 the waters reached the lake, but did not coutiune to
do so for any long period. Harney valley is so nearly level thatin times of flood the water of Silvies river and other
streams spreads out over the surface or subdivides into numerous chanuels or sloughs before reaching the open
Inke. During the time of the annual flood th erefore it is a matter of no great labor or expense to divert the water
by little channels or furrows and cause it to flood large areas, from which crops of hay can be cut later in the season,
In times of drought, however, as in 1888 and 1889, these lower level lands do not receive any water, and irrigation
can be carried only at points higher on the stream. On the lowest lands in this valley there is. during years of
unusual flood, an excess of water in March, April, and May, but by the frst of July the supply is always scanty.

Near the head waters of Silvies river is Silvies valley, aver 10 miles in length and from 1 mile to 3.5 miles in
width. The river flows through the center of this valley and is bounded by bottom lands for the greater part of
this distance. On each side are sagebrush plains sloping up to the hills, which are partially ‘covere.d with the
species of pine common to that part of the country. The elevation is about 5,400 feet, and the climate is -gem.zrau.y
cold and frosty, although during some SumMmers there is no frost for period of from 2 to 3 months. . Irrigation i8
carried on in this valley for the purpose of raising hay, the greater part of the water supply being owned or
controlled by a cattle company. West of Silvies river is Silver creek, which flows southerly and sout_heflster]y
toward Harney lake. The water supply, however, is deficient and does not supply the needs of the irrigators

depending upon it. In the northeastern part of the county in the vicinity of Drewsey, onthe middlt? fork of the
£ water from the small streams flowing from the

rmountains. , . ‘ . '
JACKSON COUNTY isin sonthern Oregon, wesh of the Cascade range. It t}m‘s lies outside of the arid regions
of the United States, since the rainfall on the western side of the (lagcade range 18 usu;ﬂly suﬂicxelntlzj f’or I;E_he n)eufl‘s
of agriculture. Irrigation is carried on to a cerfain c?xtent, as larger .m:ops per acre cax; l?e 1tma‘e(1 113 t {s mca‘n‘s.
The principal industries of the county have been mimpg m‘ld stoek 1"a151ng,_ bu:s, since t 1(.{'§ 1stfl rai ;‘o.u ;unsnlnli
through the county furnishing transportation from California to the (;o'lm:.nbm river, the co 151Vf?ﬁ12f110 Eimlz}- ;g it :
and fruits has assumed a greater importance. These are successfully raised without the artificial application o
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water, but it has been found that certain soils, apparently barren and sandy, can be rendered very productive by
irrigation. This is especially the case in the cultivation of certain forage plants, alfalfa, timothy, and other
native grasses yielding under this method of cultivation a large return on traets otherwise almost worthless. The
climate, like that of all the counties near the coast, is mild and favorable for the production of fruit, many of the
orchards being irrigated.

The water supply of the couuty is large. Nearly all the streams are tributary to Rogue river, which flows
in a general westerly direction into the Pacific ocean. The valleys in general are narrow, and are at an elevation
of from 1,200 to 2,000 feet and upward. The amount of level land is comparatively small, and it is necessary,
therefore, in most cases to build long and somewhat expensive canals in order to cover a large area of irrigable
land. With the abundant water supply and genial climate it is probable, however, that large irrigating. systems
can be profitably construeted in this county. The principal areas at present irrigated are in the vicinity of
Ashland on Bear creek, near Brownsboro on Little Butte creek, and near Univntown and Applegate on Applegate
creek. Mining has been carried on principally in the western part of the county, and the waters of the streams
have been diverted largely for this purpose. As the mines were worked out, the water has been used more and
more for purposes of irrigation. This is especially the case in the vicinity of Applegate, where there are numerouns
claims to water rights, and large reservoirs have been constructed, furnishing water for many miles of ditches
and flumes constructed for the minihg eompanies. This water is easily transferred to the adjacent fields and
gardens, causing a rapid increase in the areas irrigated. In the Rogue River valley, in the center of the county,
are a large number of streams coming from the steep mountain slopes. The waters are used on areas near Ashland,
where the soil is dry and requires thorough irrigation. Also along Little Butte ereek the soil and underlying
gravel deposits require thorongh saturation before agriculture can be made profitable.

JOSEPHINE COUNTY is in southwestern Oregon, west of Jackson county, to which it is similar in many respects,
Mining and lumbering are the principal oceupations, agriculture being relatively of small importance. The valleys
are narrow, and the tilled Jands are in general at a distance from the railroad too great to repay the expense of
transportation. Asin the case of Jackson county, the water supply is large, although there are instances in which
it is inadequate for present needs. This is due, however, largely to lack of proper care in distributing and using
the amount available. The county lies almost wholly within the drainage basin of I1linois river and Leland creek,
both of which are tributary to Rogueriver. In all parts of the county crops are successful without irrigation,
but it has been found advantageous to use river water on account of the inereased productweness of the soil. The
areas irrigated are in general small, and consist principally of orchards and fields of alfalfa or other hay producing
plants, By irrigation these forage plants produce a second or third erop in the summer, when otherwise the
summer’s drought would not permit their growth. The priucipal areas irrigated are in the vicinity of Waldo,
Althouse, and Kerby, on the head waters of the Illinois river; also on Applegate river, below the town of that name,
and along Leland creck. Irrigation has developed but little, and it may be said to be still in its infancy. On

- some of the smaller creeks the older irrigators are already complaining that the late comers do not respect their
priority of right, and are diverting waters which should be used by those who first settled the valleys. Thus, even
here, in this humid climate the necessity of a systematic distribution of the water is beginuing to be appreciated.
There are as yet no corporations selling water, and very little, if any, outside capital has been invested in irrigation
works. Thousands of acres of good land, however, can probably be broug,ht under irrigation with profit. This is
especially the case on the higher lands,which in the latter part of the summer become too dry for .suues%ul
hummg

KLAMATH COUNTY isin southern Oregon east of the Cascade mng(,. In many respects it is similar to Harney
and Lake counties, which lie to the east, but it is unlike them in the fact that ifs principal lakes have an ontlet
to the sea. Although it is topographically similar to the great basin region yet the greater part of the connty
is included within the drainage basin of the Klamath river. A large pars of the county, especially in the northern
end, contains small lost river basins, that is to'say, drainage areas within which the water collects in some small lake
or mamsh and is gradually lost by evaporation. The Klamath lakes, however, in the southern part of the county,,
when at a higher level cut a narrow channel through the Cascade range, through which the surplus water now
escapes. The principal industry of the county is stock raising, and agriculture proper is making but slow progress.
Crops are often raised without irrigation, and in many years wheat, oats, rye, barley, and vegetables are
successfully produced, although the yield peracre is only aboutone-half or one-third that on irrigated land. TIrrigation
is gradually gaining a foothold and promises a rapid development in the future, There appears to be excellent
opportunities for the construction of canals to cover the level lands in the vicinity of Klamath lakes and along
Lost river and Tule lake. Irrigation coustruction has been retarded by lack of capital and by the nufmvorable'
condition of legislation affecting water rights. ‘

The principal stream of the county is Sprague river, which rises in the mount,uns on the eastern edge of the
county and flows westerly into Klamath lake. This river, and especially its middle and south forks, carry a large
amount of water, sufficient to irvigate the greater portion, if not all, of the level lands along the stream. South’
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of thisis Lost rivqr, which empties in time of flood into Tule lake. Along the course of this stream are a number
of large vaﬂleys with fertile lands, but the amount of water in the river is not sufficient to irrigate more than a
small portion of them. A very small part of the amount at present available is utilized.

T_he. loss of crops following the drought of 1838 and 1889 has caused the inhabitants of the county to look
upon 1'rrigatiou as a necessity, and attempts are being made to increase the area under ditch. There are many
localities favorable for the construction of irvigation works, especially in the viciuity of the Klamath lakes, where
the soil is especially rich and large crops are raigsed whenever there is sufficient rain. On the eastern side of the
county there are a few small ditehes for irrigation, but the land is wet mainly by the overiow of the small streams
in the springtime. There is an abundance of water near the higher mountains, but as a rule, wherever evena small
erop ean be raised without artificial watering, no irvigation is attempted, A few farmers living remote Tom rivers
have been able to do a little irrigation by means of springs. Ditches are usually a mile or so in length, being
built by each irrigator to bring water to his own land. Tor example, one taking water from the south fork of the
Sprague river runs along the south side of the river for about a mile, with an average width of 2 feet.  The dam
in the river is rebuilt each year, as it is destroyed by high water. About 50 acres of hay are irrigated. 20 acres
timothy and the balance native grass.

In the western end of the county, however, in the vicinity of the Klamath lakes, are several large irrigating
systems. One of these, the Big Klamath ditch, takes water from Klamath lake about 1 mile above the town of
Linkville, Oregon. It runs southerly on the east side of Link river to the town of Linkville, aud then furms
eastward toward Lost River valley. The total length of the ditch is 16 miles, the average width 20 feet, deptir
from 2 to 3 feet, and the cost was approximately $20,000. The water is taken directly from the lake, the level of
which fluctuates but slightly each year. The ditch is owned by the Klamath Falls Irrigation Company, which
delivers water to irrigators at the rate, it is stated, of $4 per miner’s inch. About 2,000 acres were watered by this
ditel in 1889, a large proportion of this being in grain and alfalfa. It is estimated that a miner’s inch measured
under a 4-inch head will irvigate 1 acre. The water supply for this ditch is far in excess of its capacity, amd it is-
proposed to eularge it as the demand for more water arises.

The Little Klamath diteh takes water from the lake of that name at a point about 3 mtiles south of the state
line in- Siskiyou county, California, and runs northerly through a tule marsh for nearly 3 mites, then throngh o dvy
lake bed for 1.5 miles, and thence by a deep cut to Lost River valley, along which it flows northerly for over =
miles and erosses the channel of Lost river by a fhume.  After passing through the deep cut a braneh of the diteh
continues southeasterly about 3 miles down Lost River valley. The total length of the main ditch 1s 16 }nileg,
average width 20 feet, depth about 2 feet, and slope of diteh nearly 2 feet per mile. The tqtu} eost s variously
stated at from 820,000 to $40,000. Water is delivered to the users at the rate of $2 per miner's mc'h PET stason, or
for about $1 per acre, a permanent water right costing #8 per acre. The land with water right is valued at 226
per acre.

TAKE COUNTY is in the center of southern Oregon, lying adjacent to California and Nevad‘a. It is jwithin the
great basin, all of the streams rising in the mountains flowing out upon broad valleys, or h.em;_,f; lost in shadlow
lakes or in the marshes which have resulted from the gradual filling of these lakes, The agricultural settlements
of the county are mainly in the viciuity of Lakeview, at the northern end of Goose hzk(i, or near Pui,sk:y, wlon ;:'the
Chewauncan river. There are also ranches in the vicinity of Summer, Silver, and Warner lake.:a ~The prineipul
industry is stock raising, and the crops are mainly for forage pl}rpos&s. The climate and‘ suﬂ_'m-e qluhh 4.;f
producing almost any of the crops of the temperate zone, }mﬁ owing to the lack of transpur‘tutmxTﬁifl 1t‘1.en‘1i
is evidently impracticable to attempt to raise anything which can not be consumed on the apu’g. he m ‘.H.VL\'
railvoads are from 150 to 200 miles from the towns of this part .of Oregon, scjth:aty.ﬂ it is uiq:r(mtab‘le to fxpnrt
anything except cattle, which can be driven out. Dm:ing the great drought of 1b8§. :;‘11(1 }b%.{ ;hg ~tte9d- tu;lt;xc
cattle became so scanty that great numbers perished during the cold weather, t?‘fj__l‘f‘”‘ﬁ’_?” b?}”“*’_,‘? Irln o3 ‘tl;(uly(i:rlj ‘r

A few crops, mainly of wheat, oats, barley, and ry:e,‘ ean lge m%sed without ir 131dg;x‘tlon,‘es.1‘)re&tl::1 ?a,?flq 1e( jxf{;p
valleys, but the yield is small and does not compare i guantity with th‘%t flbﬁﬂllfﬂ A ?‘;Iﬂ lfl‘laaﬁﬁv 0 ; “ )m“m“ n;
lower lands the grain sometimes fills without jrrigation, but the kernels are Iarge'r‘ aud p umpler' i;.l c.-fI n g .(}f}cu;m‘.ﬂ

. e 2™ 3 riiey L d N § Ay LI 9 e
of water to the soil. Hay must be irrigated in or der to produce wt?mnt 1t\lleéh;;i?trtg(;€ehfé LIZimll( a‘:u{’for the most
Ahe methods of irrigat?on o o auf11 édjOmmghgomlx?iezgi;st b:'()czggi?x;the spring ‘ﬂoods t;o spread over t'h’e
})m‘tl consisﬁl n r%i?iuﬁgss l;reg gefgﬁfh}(ﬁ;]ﬁiﬁ t?lse ostreams after Heaving the mountains meander through them,

evel ground. & valleys are Bes Vo . s are lost by evaporation they flow to the lowest
sometimes dividing into several chanuels, and muless the waters ;x}re lﬁst‘ ¥y ‘ﬂ D b flie lakes rise and increase
parb of the valley, where they form marshes or shallow lakes, Duriug ¢ zhp?nid t‘l’le ma«rsl;g’xl"‘udualh,t dries, The
the area of marsh land, and during the summer the waters evapf)ratmg retrea aﬂ s th ca,\l“‘ " th(jWﬂtﬁr of the
irrioators to a large extent imitate this natural process. During the spring F00 Sy O e e
stregmns to spreadgover the ground by placing temporary ‘dams or obstr\;ch:ﬁ\ w}:;: ﬂ;ﬁ::::x‘ﬁo S‘.’fﬁ?ff;ffwfi:
short ditches are dug, but usually the flooding is done by furrows, or.by alluwing

»



219 IRRIGATION.
The snow generally begins to melt shortly after the first of Ffabljtlal'.y.’, or fl‘O.vlll t':hat t}m‘eioil to lthteh latt(?::l]mll;fvgf
March, secording to the lateness of the season.  The floods, which begin at that time, spr (,(L(‘ 9vu ‘e ngm gf o )
vulleyé and cause the grass to spring up.  If the water is diverted from t‘he’..s'e If)“ grounds for any length of time,
as a week or more, the soil quicklx dries and bet-o;ilcts'llar(l, amd theﬁg)mss Wltg;:::au ovmed by cattle mo. who

The natural marshes oceupying the lower portion of the valley are g 1y o }J s T

. PR . el o , liverted at any point abiove, but allowed to flow
claim that the waters flowing into these marshes should not be dive Y1 A = PO rE )
undiminished to these lands, Trrigators who have built ditches to take the water ogt 1113011 d‘ry land ab‘(?w. m.. ‘.Llou'nd
the marshes have been restrained from so doing under what are knOW}l as the riparian lzyws, the effect Of‘\xflfl(ill
is to prevent interference with the natural flow of the streams. In this way the owners of f;h(._s 111{}1“511(33‘])1105(.1;:(?
them as meadows, although the same amount of water which floods fchem annually '(501‘1‘1‘(1 .1)1‘(1)bzibbly ‘bc used to far
greater advantage upon higher lands by the construction of systematically pl.z?nued 1rr1g,nt1ug‘ (htches: |

The valley about Goose lake is the best watered of any in the county, al}d is consequentl y l%mst,. thl.clﬂy soetitled,
There the crops in ordinary years do fairly well without irrigation, but in times f)f (h'ougllt.Lr?'l,fg‘at1(‘)11 i$ necessary
to prevent a failure. There is au abundance of water flowing from the surrounding mou?ltzuns into th‘e lake, much
of which ean be utilized only by the construction of reservoirs and canals. The momxtfmu.@ are well timbered and
afford un exeellent sumnmer range for stock. In Drew valley, about 15 miles no‘rthwest from Gf)()se lake, are mnchgs
raising hay by means of water taken from the creeks. Iiach irrigator ha_s his own small ditch, and the water ig
divided according to circnmstances.  The meadows around Goose lake, which are wet by the seepage and m.zerﬂow,
fluctuate in area aceording o the rise or fall of the lake. In 1889 the lake was unusually low, t]%e.re belflg loss
water thun there had been for many years previous, Asaresult, there was considerable loss of erops in the vicinity,
and during the sneceeding winter thousands of cattle perished owing to the diminished supply of forage.

In Warner valley, which Hes east of Goose lake, are extensive marshes created Dy the annual overflow of
Warner luke. The greater part of this area is held as swamp land by cattle owners. In the northern end of this
valley is a large body of desert land, some of which may possibly be irrigated by means of canals, which at the
sume time would reclaim a great portion of the swamp land. These canals and nécessary reservoirs would be very
expensive. East of Warner valley is a mountain block presenting a precipitous face toward the lake, but having
i gentle slope toward the east.  This slope affords fine grazing lands, watered by numerous springs which flow out
and gradually disappear into the desert.

Lieyond the mountains to the north of Goose lake is Chewaucan valley, watered by the river of the sane name,
one of the most important streams of the connty. This river rises in the wild, fugged region between Swmimer
aud (roose lukes and, cutting through one of the uplifted mountain blocks, it: enters the valley to the west of Lake
Abert.  Here its-waters are lost in a great mavsh, which was at some former time 2 shallow lake, but is now filled
by sediment brought in by the running water. The town of Paisley is located at the point where the viver leaves
the monntain gorge through which it has cut, and where the valley beging to widen. Northerly from this town
there are reported to be about 20,000 acres of excellent sagebrush land to which the waters of the Chewaucan
might possibly be conveyed. Also surrounding the great marsh on the east and west is much good farming land
needing water., Irrigation companies have already been formed, and probably in a few years ail the available
water of the Chewaucan will be used, _

At the south end the upper marsh narrows, and a stream flows for about 1.5 miles between sagebrush flats
and spreads again, forming the lower marsh, Tt is estimated that these two marshes contain approximately 19,000
acres. It is highly probable that by careful use of the water upon the higher lands much of this marsh could be
reclaimed and cultivated. The overflow from the marsh land cuts through a second uplifted mountain bloek into
the valley beyond, where it is lost in Lake Abert, the waters of which are strongly saline.

Besides Chewauncan river there are several streams flowing into these marshes. These come mainly from the
southwest side of the valley, and their waters are now all appropriated, as are also those of Crooked Creek, which
Hlows into Lake Abert, Probably no more land can be irrigated from these except by the construction of reservoirs.
Northwest of Chewauncan valley, and in about the center of the county, is Summer Jake. The agricultaral land is
mainly in a narrow strip along the west side of the lake and at the foot of a precipitons mountain mass from which
many mfmll streams flow. These are used for irrigation, although the land, on account of its proximity to the

. mowtains, is not very dry. Ou the east and north of Summer lake, however, the land is extremely arid and
consizts of sand hills and alkaline flats. There are a number of large springs here, some of the water bein g used
for irrigation. ‘

Silvex: lak-e i3 no'rthwesf: of Summer lake, and, unlike the latter, its waters are fresh. In 1850 the lake averaged
al{uut 10 feet in fleptlz,but; in 1889, on account of prevailing 'droug-hts, the bed was dry. (¢) The streams entering
this valley are diverted as they leqve the canyons by each land owner, and are held by dams, ditches, and levees
on as great an area Of_' land as possible. The natural meadows have thus been extended and some sagebrush land
brought under irrigation, the natural swamps being partially dried. Several ditches have alveady been coustructed

. a Iis area in 189) was from 12,000 to 15,000 acres and depth about 5 feet.
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to convey water up01‘1 the fertile sagebrush plains, where there are perhaps 16,000 acres susveptible of irrigation,
but as a whole tl‘lere 18 a general lack of sysbem, and much of the best land iy injured by excess of watei'. t By
properly (‘:onservmg‘the water in reservoirs and carvefully utilizing it large areas could be br:)ught under irrigatim;.
and possibly a portion of the bed of the lake kept dry, affording excellent farming lands, " ‘

MALHEUR COUNLY i8 in the southeastern corner of Oregon, extending in a north and south direction along
the eastern boundary for a little over half the width of the state. The Snake river flows along the northeastern
side of the county and receives the waters of the streams of this part of the state not lust by ~ev:xlmr;rtiun. The
Owyhee river, rising in Nevada and southwestern Idaho, flows northerly through the couuty into Snuke river, and
the Malbenr river crosses the ecounty from west to east, emptying a short distance north of the Owyhee, The
tilled lands are mainly in the northern end of the county, along the Malheur and its north fork, and on Bully and
Willow ereeks. There are also some farms near the mouth of the Owyhee, and settlements of considerable size in
Jordan valley, which lies farther toward the sonthern end of the connty, the npper part of this area beiug in Owyhee
county, Idaho, and known as Pleasant valley. There are other ranches geattered among the mountains throughout
the county wherever there is 2 sufficient water supply for cattle aud for irrigating crops of hay and grain,

The water supply of the county, taking it as a whole, is below the needs of the preseut population, fur,
according to the statements of the farmers, there has uot been during the past few years au amonnt of water
sufficient to ivrigate the areas usually tilled or from which hay evops have been cut. This wus potably the case in
the sumwers of 1888 and 1889, when ununsual dronght prevailed throughout this portion of the country.  In these
years there was great suffering among the irrigators living along the lower part of the streams, Where, uwing o
the diversion made above, there was little or no water. The Malhenr receives a large portion of its water from the
low mountain ranges on the north and northwest sides of the connty. These mountains are so w, rarely reaching
heights of over 6,000 feet, that the snows of winter melt vapidly in the spring, eausing the floods from the rivers tu
oceur very early in the season, so that the greater part of the water has passed down the stream before the farmer
begins irvigation. The chaunels of the streams are generally broad and sandy, and after the flood seasui the
greater povtion of the water is gradually lost by seepage and evaporation as it passes over the pervions bols
The irrigators near the head waters are usually able to secure water throughout the season, while those situared
near the mouth of the Malheur can not obtain an amount sufficient for their needs.

On the Malhenr river settlements now extend from the mouth for 100 miles, and in this distance there wre At
least 20 ditehes of cousiderable size. Those highest on the stream do not have a surplus of water after the vadof
June, and those lower are nearly, if not quite, dry. There is less water during the latter put of th‘u Cropy seusi 4t
‘Vale, about 15 miles above the mouth of the stream, than at Juntura, abont G0 mi.lcs above, :Ih«; \';dlfay of thus
lower Mallienr is broad, and is bounded by Tow foothills having a rich and fe}'tile soil, vupubllf of 1)‘!‘1’}(111(711-1;:’ lurge
crops if water could be brought upon it. The bottom lands are wide, extendmg along each Sldf}, of the river and
up Wiilow creek and other tributaries. With the present water supply (mly.ﬂbout one-half of the low };uul ‘:fllz
be cultivated. During high water the bottoms are wet by seepage from the river, so that hay can be r:'usml with
little or no artificial irrigation. In the Malheur valley, as well as throughont the county, the ditches iu gv:wrgl‘
ave poorly constructed, having been hastily built to supply the immediate needs of the.iarxm;rs. Theye is I’I(-L‘l} ”;1
a better system of ditches or canals by which larger areas of land can he covered w1th'grmter |‘,‘(‘Unglil;\i.' 'Ilu:
majovity of the irrigators ave prineipally interested i stock raising, the luwgest crop being liay for winter fewd,

eneral agriculture not being as yet highly developed. . .
gG]lele(:lﬂll:lll:::r(frlv,(;alheur v;glley 3£7m(1 afso along Willow creek are @ Im‘ge nu‘mber of wells t'u~r1u.~z(111u)1\gl nln )umu’zlmg.
supply of water at a depth of 20 to 30 feet below the surface. Many mudxmlls 1"‘““.“?“?“"":‘5“ ]II”I‘ t‘:\ }:;“11:‘1:;
of raising this water for cattle, the excess being allowed to flow upou the ;::rmm'(vl, 11‘115;#1‘115'['8;113 1;1)1 L} b W-:‘mr.
1t is probable that in the aggregate geveral bundred acres are caltivated in this md.mlm.._ Lhe 8 l‘l.'} ‘

i s : ‘ < van be used to advantage in bringing it to the surface,
appears to be 8o great that it 1s probable that larger pumps e =t Willow ereek are
The cost of fuel is so great that it bas not become profitable to employ steam powWer. Along ) t; ‘é“, ‘“’1;';*”‘?;
sovoa e odh supplying vaer G one 1 520 a0t S L, iy of e s
acconnt of the drought there was little or no Water 1o o had., AW 5 e Land is o Dleak barrm;
near the little settlement of Dell, there is no farming, and zlg‘:‘;:tlﬁl;,t?lltf:re%r;ui;nLnTlllf;nr;illl ]:t m’cg, h’r.)weewr.

(lesel 3 W i vego l 3 V I yeast ;. tl b“.n(';ll g
| t ltvh no Ga‘et‘d‘ 0n 8a& € an O(,Cd,Sl()],lal tuf Of v : .‘ o A ) ) '
rhlld. |110|1S‘],nd S Of acres OE e\’('e]len‘ ‘ﬂ,] “I‘l “g 1’&11(1 can bC*, bl‘(‘)\\ght \11!(161‘ (ﬂllt] Y d,tl(’ﬂl If an dbllnddnt Wilér Ril [’I)lc
« | I'es o el o

2 @ ) s & - r 1o A » vt ';4} ATee, T 1 v
can be had. Higher, near the mountains, are many springs whose waters .seh.lom flow met?gr%:z;redhtmc e, heing
soon lost in the pervious basaltic rocks, All this land is now valueless, except as a range for cattie.

The jce on the rivers generally breaks in February or early in March, and the floods soon follow., Water is

usually turned iunto the ditehes about the 90th of March or the early part of April and used until October or

i d at Vale, The maximum discharge
& : il the str scome dry. Malheur I1ver has been ganget ' + discl
go:(i,mg; ! ) 0}: 323101 ‘2‘1711(].;;71&41:1;}:; Ccarriedi,MS second-feet. It has been estimated that the maximnam flond tnf tlllx{f
;"?St '171 ye::i‘;'liws au’muntad to from 7,000 to 8,000 second-feet, During the summer months the river 18 practicady
4 b as a :
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dry below Vale, the water peing taken out by & large num : : ‘
quantity of water in Owyhee river has been ascertained by gaugings ‘made below the canyon and about 4 miles

above the mouth of the river, this point being about 20 miles outh from Ontario. The results qf tlula me:‘msurements
show that the average discharge for nearly three years is over 2,100 second-feet, the amount varying from 200 secoyd-
foet in times of drought to 13,000 second-feet in flood. The daily luctuations are best shown by the accompanying

diagram, oue of the most noticeable features of which is the early occurrence of the spring floods and the rapidity
of their rise and fall.

MORROW COUNTY is in northern Oregon,
The surface in general is hilly or rolling, but for the most par
are raised without irrigation, although in some years, owing to drouglt, the yield is small. The county is drained
by a number of ereeks which flow northerly into the Columbia river. These carry but little water during the
summer, and will not yield a supply sufficient for irrigating canals without the use of storage reservoirs.” Wherever
possible, however, ditches are now taken out from these streams upon the parrow strip of farming land along the

y the broken line, and that for 1892 by the heavier continuons
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ber of irrigation ditches higher up stream. (@) The

between the western spur of Blue mountains and Columbia river.
t i covered with rich sandy loam. Crops of all kinds

 Is the diagram the discharge for 1890 is indicated by the lighter continuous line, that for 1801 by

lipe. "The results of observations appear in the tables following.

DIAGRAM OF DAILY DISCHARGE OF OWYHEE RIVER AT RIGSBYS, MALHEUR COUNTY, OREGON,
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bottoms, The supply, however, often becomes scanty by the middle of June; the channels sometimes becoming
dry after that time, The iammem are compelled to trust to the rainfall, as from uniavomble topography and lack of
abundant water supply they can not ivrigate. They recoguize the benefits of irrigation, for it is carried on in a
sufficient number of' places to show that the soil is wonderfully productive. The summits of the Blue mountains
at this point are too low to yield an abundant perennial supply of water, and if artificial watering is to be done
recourse must be had to storage of the spring floods.  Attempts lhave been made to secure artesian water, and
at Heppuer a well was sunk to the depth of 650 feet. Water can be pumped from this well at the rate of from 40
to 60 gallons per minute, but it doesnot flow. The suceess of the farmers depends to alarge extent upon thecondition
of the gronnd at the time of the snow storms of winter, TFor example, in the winter of 1884-1885 the soil was not
frozen when the snow féll. As a consequence, the ground received a thorough saturation, contributing to the
suceess of the crops of the succeeding year. In the winter of 1887-1888, oun the confrary,the hurf.xce of the ground
was frozen at the time the snow fell, and in early spring the water ﬂowed away rapidly, leaving the soil underneath
dry. The evil effeets of the sncceeding drought were thus intensified, and as a result the erops were almost a
failare.

SUERMAN C¢OUNTY iuncludes the comparatively small area south of the Columbia river, between Fohnday and
Desgehutes rivers. The surface in general is level, although deeply cut in places by the streams, which flow in
canyons at a depth of from 100 to several hundred feet. The soil is a rich, sandy loam, ranging in depth from 3 to
50 feet, in most places completely concealing the underlying lava. It apparently has the property of retaining
moisture well, and thus, although the rainfall is very small during the summer, nearly all kinds of crops are
suceessfully raised without irrigation. It would be almost, if not quite, impossible to bring water upon most of this
rieh land on aceount of its relatively high elevation. About the only irrigation carried on at present in the county
is on low lands near the Columbia, where gardens and fruit trees are wet by means of the waters from springs which
issue from the cliffs, or from the waters of some small stream. The results obtained at these places demonstrate
the great benefits to he derived from thovough systems of irrigation, and lead many of the farmers farther inland
to discuss the advisability of attempting to introduce irrigation in their own localities. During the drought of
1888 many of the crops were a complete failure, and the matter was thus more strongly forced npon their attention.
The water supply for domestic purposes is often poor, and many of the farmers ave compelled to hanl water for
long distances during certain months of the year. In some places wells reach water at a moderate depth, as, for
example, at Wasco, where it is reported that an ample supplyis found at a depth of from 20 to 40 feet beneath
the surface.

UMATILLA COUNTY is in nmthmstern Oreg.,on west of Blue mountains, extending from the summits of this
range westward to the Columbia river. The eastern part of the county adjoining the mountaing is rough and
broken, hut the surface becomes more level on approaching the river, The average rainfall is sufficient to produce

DISCHTARGE OF OWYHEE RIVER AT RIGSBYS, OREGON.

(Drainago aven, 9,875 squaro miles.)
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munt, mun. Alean. inches. | square . . mum., mumn, ’ ] inches. | square
‘ mile, { mile.
1800, : : A TR |
. March 26to 31..... 7,050 | . B, 100 8,140 i} 877,610 0.72| - 0.62 || October........... 360 280 426 19, 987 0.04 0.03
Aprilcvseeaiianns 8, 226 t, 805 6,568 || 300,201 0,74 0,86 || November ........ 400 320 376 23,372 0.04 0.04
MAF +eerenenvnnenas 11,280 3,010 6,013 ] 863,840 || - 0.6 0,60 |j December......... 22 | 320 3920 19, 650 0. f’*_ 0.03
2’?22 g(‘;g ’ ”]23} f; égi g ;S 3 ;,ﬁ ! Por annum ‘ 10, oooi 200 1,832 ] 963,680 1.83 ol
¥ ' S 21, 084 5 .08 1 . . S
ANgustoceeeennee. 200 170 179 11,108 0.02 0.02 [f
September , ... oy 1 ey twmsl o002 0.02 |} 1802 2 o 005
Oetober...... 170" 170 170 10, 455 0,02 0.02 | Jannwy - ce..nee 320 320 3:0 15, 58(_) g 1,{ 0‘0
Novomber c........ 280 200 & 221 13,150 0. 02 0,02 || February......... 4,165 320 1,230 7L, SZU '4, ‘13
Decembor. .o oeenene 300 280 300 | 19,004 0.04 o-03 {| Mareh 7,500 6301 3,00 230,830 ) 045 0.8
April 18, 000 7,500 | 13,480 ! 801,227  1.52 1.35
. 1801. . : o0 00 22 140 - 0,04 May ... 16, 400 6,700 | 13,082 ‘ 804,543 | L. l% L3
ANUATY «vnvrrons 400 32 2, 1 e g TJune.... 6 230 1,200 2,080 177,310 0.34 0.30
Fobruary.... 8,205 450 932 51,726 0,10 0,09 Tuly ) ]: 100 ’700 S - o n{ 010
: ; y : i
March....... o 483 - 2,600 i, 313 zgz. ?tg g.fz g-gf Angnst........... 700 660 504 i 36,531 0.0 | 0,06
April ...... .| 10,000 2, 500 , 084 i .5 . 0,107 0.06 ] .05
A quo|  2om|  sa4] 1150 06| o [ Septomber 560 o008 pid Aol ot
CARRIAEAA ' ' S o o1 013 || October... 700 500 s 809 007 )
U - el BN S0y 1,207 1 T hos | oos | November 4 s 70| 783} 4658l 0.09|  0.08
js ULy e . ggo :;g ;3'5 | f: ol I 0*; o.0n | Decomber...—.... 500 800 s0l aso0 il 0001 008
ugust.... 320 2 ) . .02 e e | e f e
Saptember 260 280 317 18, 801 0. 04 0,03 Per annum ..| 18,000 320 3,208 || 2,370,268 | 4,51 l 0.33
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large crops of the cereals, but an oceasional drought, as in 1888, has proved destruetive. The precipitation during
the sunmer is so small that fruit trees do not always flonrish, and irrigation has been used for finit trees as well
as for gardens and ineadows. The water supply of the county is comparatively large. The waters flowing from
Blue mountains form two rivers, the Wallawalla on the north and the Umatilla in the center of the county. The
banks of the first named river are in general low, and water has been diverted by many small ditches leading from the
main river and its tributavies and irrigating the bottom lands in the vicinity of Milton. There have been no large
systems constructed, but each irrigator has dug his own ditel or joined with one or two neighbors in so doing.
The Umatilla river offers many advantages for the construction of irvigating canals, and a namber of projects are
on foot, some of them involving the expenditure of large capital, in order to irrigate land in the vicinity of
Pendleton and at poiuts along MeKaye e¢reek and the Jower course of Umatilla river,

Along the foothilis there is o belt of land relatively humid where crops of nearly all kinds are rfused without
irrigation, Beyoud this is the subhumid area, where oceasionally good crops of wheat and oats are obmmed and
at still lower altitudes adjacent to the Columbia river are the lands whicl may be designated as arid. It is in
these latter Iocalities that irvigation will be especially valuable., I’lans have been made for diverting the water of
Umatilla river by a canal heading at 2 point about 18 miles above Pendleton. The water will first be conducted
through a flume for about 4 miles and then by a side hill canal, the line following up Wild Horse creek, then
crossing and ending at a point about 2 miles north of Pendleton. Amnother project, that of the Columbia Valley
Land and Irrigation Company, involves the diversion of water from the lower part of Umatilla river at a poiut

near Echo, the canal line, covering lands to the west, crossing Butter creek at about the sixth mile. Beyond this
creek is a place where water can be held in a Iarge depression, thus furnishing a supply for lands further to the
north. On the upper waters of McKaye creek are localities reported to be favorable for the storage of flood waters,
and the Blue Mountain Irrigation and Improvement Company proposes to utilize one or more of these, taking the
water this obtained out upon the bench land between MceKaye and Birch creeks, and also upon lands to the east. («)

UNION COUNTY includes an irregularly shaped tract of land in northeastern Ore egon, east of Blue mountains,
The county comprises the head waters of Grande Ronde river and the western portion of its drainage basin, Its
tl‘lbllt’lly, the Minam, and the Jower course of the Grande Ronde form the eastern boundary of the county. On
the south it extends over into the drainage basin of Powder river, and easterly along the south side of Powder
River mountains to Snake river. It thus includes portions of two drainage systems, namely, the Grande Ronde,
flowing toward the north info the state of Washington, and Powder river, lowing to the southeast into the
Suake. Irrigation is not absolutely necessary, and the greater part of the crops is raised by dependence upon
the rainfall. The bottom lands along the creeks are usually sufficiently moist, and are now cultivated, bnt on the
higher Iands bordering the valleys the soil iy dry, awd, although it is often of superior quality, is at present useless.

In the valley of Powder river, along the southern boundary of the county, and also along the tributaries
which flow into this stream and into Snake river, the settlers have taken out small ditches to irvigate meadows,
gardens, and fruit trees. The developments in some of the smaller valleys have already proceeded so far that all
the available water supply is now utilized, and there are complaints from the older settlers that their prior rights
are not respected and that other persons are depriving them of their share of water. In these smaller streams
the amount of water diminishes rapidly after the early spring flood, and by July 1 there is barely enough for the
needs of the land now under culfivation. In many cases water storage is alveady a necessity.

In Grande Ronde valley there is an ample water supply, and irrigation has been begun by using the waters of
the smaller tributaries. The main river, especially in the northern part of its course, has cut itself a channel too
deep to admit of water being taken ouf upou the va.l]ev Lmds Among the hills are small patches irrigated from

a The amount of water in Umatilla river at Pendleton Las been estimated by Mr, A. L. A(]ﬂll‘JH chief engineer of the Umatilly Irrigation Company. The
following table gives by months or half months the maximum, minimuin, and mean discharge as obtained by him:

ESTIMATED DISCHARGE OF THE UMATILLA RIVER AT PENDLETON, OREGON.

A | s
MONTHS, Day. }éﬁl‘]: 2 ]}][l'l'l'“‘ Mean, . MONTHS, Day. |‘ ‘}]ﬁ;‘l‘r": {',”,Ié',’ﬁ Mean.
—— . S S PO
1891. 3 | 1891, “
February........_. 1-23 320 140 f 180 | Qctober.........oc.. 1-31 { 65 35 50
Mareh............| 115 | 2250 ! 10 | 38 | November......... 130 | 380 | 6 172
15-31 2,90 | 1.080 | 1,715 | December -........ S o181 52 10 510
130 | 290 | 7o L4 o
1-15 50 420 | 425 1862. j
1531 | & [ w0 oL || Janmary ... 181 8w 470 587
1-15 | 180 | uo_ 150 || February.......... 120 | 203 830 1,120
15-30 | 370 | 180 . 253 Mareh «oooeni 131 2, 800 1,000 1,753
1-15 770 f 270 1 403 || April... 1-30 ! 3,870 1,000 1,706
15-81 580 | 60 | 200 §j May. 1-31 { 3, 250 920 2,000
August............ 1-31 G0 60 ! 60 June.. 1-30 920 125 455
September......... 1-30 55 1 3 43 July .corenieiiiaaas 1-31 ? 125 45 74

&
i
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springs or from small streams, but as a general rule irrigation is not considered essential for anything exeept fruit
trees. The Thmele diteh takes water from Powder river, carvying it out upon the north side of the stream near the
mouth of Big creek. It is 7 miles long, 4 feet wide, and cost $6,000. The water is diverted by means of a wooden
dam placed permanently in the stream. There arve 8 flumes, with an average length of 100 feet, along the diteh.
The Farmer ditch takes water from Iagle ereek, one of the tributaries of Powder river, carrying it out on the west
side above the town of Newbridge. It is 4 mileslong, about +1feet wide, and bas cost about $1,000. About 600 acres
are irrigated, of which the principal part is in alfalfa. Tish Lake ditch heads in a small lake, the outlet of which
has been partially closed in order to increase the storage capacity., Frow the lake the water flows in the diteh for
abont 2 miles across a divide, then follows for 4 miles down Fish creek, from which it is taken around another
divide to Dry creek, down which it continues for 5 miles, and is recovered for a third time and brought around to
Warm Spring vznlley This was built by three men, and cost them about 81,200, Wheat, oats, alfalfa, elover, and
potatoes are irrigated, about 200 acres of crops being raised in 1889.

WALLOWA COUNTY is in the northeastern corner of Oregon, being partially inclosed by Union county. It is
bounded on the east by the Snake river and on the south by Powder River mountains, from. which the streams ow
in a general northerly course into the Snake or Grande Roude river. The county as a whole is sparsely scttled, and
the surface'is mountainous, or rough and broken. The principal industry is stock raising, large herds of cattle
and sheep finding pasturage on the hill slopes and small plateaus. Tilling the soil is (-arrled on in a small way
near the towns and on the principal ranches, the main crop being for forage. In the valley bottoms irrigation is
not always necessary, but upon the higher Iands few crops can be raised without water, Rye, when sown in the
fall or early spring, will grow and mnake a fair crop without irrigation, being ready to be cut for hay by the last of
June, or completely matured during July., In 1838 and 1889 the crops were so nearly a failure that unusual
attention was given to the consideration of better systems of jrrigation, and in 1890 active work was benun on
ditehes taking water from the Wallowa river and from Sheep creek and other streams.

On the eastern side of the county is the Imnaha rviver, which flows northerly from the Powder River
mountains for the greater part of its course parallel with the Snake, into which it finally empties. T the valleys
along its tributaries, as, for example, on the Big, Little, and Middle Sheep creeks, are many places at which water
can be diverted to advantage and a large amount of land brought under cultivation. Most of the ditches now in
use are very short and cover a small acreage on each farm. There is an mmnple supply for all the land that can be
irrigated from the main stream, but the greater portion of the arable land is at an elevation so great that only the
smaller streams can be broug.,ht to it, and in these the volume decreases to an almost insignificant amount during
the summer. The western side of the county is drained by Wallowa river, which flows into the Grande Ronde.
At the head of this river is a large lake, which is apparently well adapted for water storage. By holding the
spring floods in this lake a large area of land in the vicinity of Joseph and north of that point can be irrigated.

WASCO COUNTY is in northern Or egon, east of the ascade vange. On the north is the Columbia river, aud on
the west rises the great voleanic cone known as Mount Hood. The Deschutes river flows north through the
county, in the lower portion of its course forming the boundary of Sherman county. The river receives the drainage
from the eastern side of Mount Hood and the high mountain range stretehing off toward the south. The water
supply is large and well distributed over the western part of the county. There are valleys in this county possessing
a rich alluvial soil, In summer the rainfall is often so small as to jeopardize the growth of fruit trees and of many
of the crops. (enerally, however, most of the cereals ean be grown without irrigation, although with it the yield
is from two to three times as great as it is without it. 00111 is usnally planted after summer tallowing, grows.
without irrigation, and is cut for fodder before it matures, the ground being sown to fall wheat without replowing.
Potatoes on good ground and when well cultivated yield heavily without watering.

Irrigation has been practiced in a small way since the settlement of the county, but as it is not absolutely
necessary developments have been slow, and there are no larger systems in operation. The prineipal irrigated
areas are along Hood river and near Dalles, Besides these localities there are places scattered throughout the
county at which small areas are irrigated by the waters of tributaries of Deschutes river or from springs. In the
Hood River valley are a number of small ditches owned by individuals or associations of farmers, but their total

capacity is far below the uneeds of  the arable land, There is a demand for large canals to take water oub
upon both sides of the valley and cover.large areas of land now wnproductive. The farmers state that they are
not able to build a comprehensive system without the aid of outside capital. Theexpense of clearing the land and
bringing it under cultivation is very large, so that when the cost of irrigation is added to this the amount becomes
foo great for the means of the average settler.

The ditches in Hood River valley take water from the small tributaries, few, if any, making nse of the abundant
supply in the principal stream. As an example of these, may be cited one diteh 4 miles long, 2.5 feet wide, and
which cost nearly $2,000. It receives water from springs on Mount Defiance and carries this out upon the westh
side of Hood River va;lley The water supply is small, and only fruits and, vegetables ave irrigated. . . In the vieinity
of Dalles are a number of small ditches, few of which are over a mile in length, and which, like the one above
wentioned, are used almost entirely for gardens and other small areas of crops.
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Total prpulation (4verige per SqUATE MHIE, 253) ietas saance et teaarie e eereecoms e rannrsnraestas rarasnenanenn -(l)g, g(l):;
Numaber of owners of farms (5.06 per eent of population). . .co.ocoeoooen R R e L R L P PR PP PR REPEEPDRRTEE | (), oo
Number of irrigators (92.46 per cent of farm owners, 4.68 per cent of population) ....co.coooo il L, amm - 5‘) 60.1 \ (;60
-Aren of territory, lud surface (82,190 square miles) «o.ooooin i e dok LS 2(33’ 173
Area irrigated in census year ... R R R T PR T D ER P PRSP ('lo-:: . 323, 705
Arew of all farms, 41.42 per centimproved.. ... ol AR R R LR AR LT ERLLET TR PREREE 3 - y 10‘), 478
Cereals raised in census year, ineluding 15 acres in huckwheat and 3,389 acres in xye ..o iii it iiiii i do... 2, o
Barley, average produetion, 25,38 Dushels Per 8ere ... oo i i e e e e e do... g, '.7‘;5,0
Corn, average production, 14,66 bushels per aere . .. oot it i e e e e e e e do... S 1;
Dats, avernge production, 26,20 BUSIEIS PEP QCIE. ..ottt in it i e e e e e s do... 2 Z
Whent, average production, 17.93 bushels per acre....... e e e emn e e eeeree ataaianee et eanannanan. do... ?TL, T’BE
A e e e e e e e do... 88, 152
Totul valne of all farms, including Innd, fences, and L TG 36 O $HOR, 402, 780
Estimuted total value of the farms irrigated in whole orin part....._............ e e e tmee i e enenenan. 22, ]98, ()(?0
Estimated value of ull furm productions (s0ld, consumed, or on hand) £or 1889 oo oo vn oo oo e i, 89[, 460
Estimated valne of productions, as above, from farms irrigated in whole o in PaTt. .. ocev oot e e i, 750, 000
Average size of Trrigabed FTarms .. ..o DU acres. . 27
Average size of irrigated farms of 160 acres and npward ... _._.........._. D do... 332
Per eent of acreage of irrigated farms of 160 acres and upward to total acreage irrigated. .. .. .coo oo oons o 0,81
Average size of irrigated farms under 160 aweres ..o neres. . 26
Average first cost of water right per acre.... .. e e e e e e e $10, 55
Average annnal cost of Water per acre. ..o ..o oo oo on ... e e e e e e e et amne e ansaae anae $0, 91
Average first cost per acre of preparation for ealtivation......o....._....................... .. " e eeean $1d. 85
Averuge value of irrigated Jand, including buildings, ete., in June, 1890, peracre ... . oo ool e eeraenenan $R, 25
Average anumnal value of products peracre in 1889... ... PR %18, 03

GENERAL DESCRIPTION.

Utah stood next to California in the number of irrigators in the census year and was exceeded only by three
‘states in the aven of land irrigated. In size pf farms, 27 acres, it stood at one extreme, while Nevada, with
1492 acres, was at the other. This minute subdivision of the irrigated lands in itself testifies to a relatively lavge
amonnt of care bestowed upon each area and implies that there should be a correspondingly large average value
of products, as was the case, the average value, $18.03 per acre, being second only to that of California. It would
Lave been first were it not that in California the average value of products was inercased by the profits from the
cultivation on a large scale of the highest class of fruit, In percentage of entire land surface irrigated Utah stood
next to Colorado and California, and in percentage of total number of farms irvigated it was first, since & trifle
over 20 per cent of all the farms of the territory were under irrigation to a greater or less extent. The relative
proportion of the farm area irrigated, however, was somewhat small, coming below Arizona, Colorado, Idaho, and
Montana, since only 22,03 per cent of the area of the farms was actually irrigated in the census year. The large
irrigated farms, that is, those of 160 acres and over in size, formed less than 10 per cent of the total area irrig‘zhted,
testifyiug again to the minute subdivigion of agricultural lands, Deducting these, the average size of the small
irrigated farms was only 25 acres. In first cost of water right Utah camenext to California, while in average annual
eost it stond sixth in the list. . :

Ut:}h may bf" diﬂ'd_ed ipto. two great divisions, distinet in topography and climate. The northern and western
arts of jrhe terr'ltory lie within the great interior basin of the continent, from which no water escapes except by
f;:g::vx;;lté;f:‘lfillr‘g:ﬁs\;ltatir:llz?; S;ﬁ?;:ﬁ ng(it:l ef the territorrigha}‘e in the drainage bznsip of the Colorado ]:i,\r(".l‘,
snutix direction through tlu;center of tlie ;mrthern 11)1;1&‘1"‘!)7? ]11.‘181 t ('J'“iasa’tc]'l rftnge o the doate 1101*'@. e
which renders the (:ounties’along its western base so *o*0 ; N el:i‘lgmy, ot .from' fhe c!ouds oo molsture
general rale, have eat through the mountains 'LAndk' opulr :f)e%?ui.ﬁ GSJEYT ot 13511111‘{3" iro'm ol gl‘eﬂ't'l‘ﬂ'll‘g’ i
Great Salt lake. This lake is but the ren;.n:;;li(; of 2IL) reatl elil (;‘ ; (tili“t(?“ o, tl}e W‘eSt’ ultllnz}.tely 1 oing 11.1’00 'the
valleys of western Utah, and from which came the rifh sedi st l§&h Wa)tey e pomocmpied sl the ]‘mnclpnl

3 ’ ' ments which render the broad hottom lan ds so fertile,
arid in climate, receive many streams,

Those valleys Which are situated at the base of the mountains, although
wearrying a large part of the precipitati i ‘ i i
;’gus ge part of the precipitation which has fallgn upon the higher summits, and thus are most favorably
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situated for cheap and effective irrigation. ¢ ; : i i
streams as large 1or permanent, as t%fg ;fxgun’cf\?l(:s‘%bgifggiiartg ey FT leSt’ alﬂ'mllgh eqllally et anrne
Crabobos of rioh Jand. fortie ) e : g1 hem are of less altitude, .and therefore‘these enormous
: s ¢ most part, must remain unproductive desert wastes, with only oceasional patehes or
ouse;s[: whsre some small stream or spring, natural or artificial, is discovered.
h;wé z::ef;(g((::‘;(ll; (1?1%‘12( 1])]1161:?12: 1;; ggiafrﬁgn;clristt :0 theie cqndilt,ions. ‘ Lofty ’pla\teaus, uplifted in great mASSES,
light and irregular; the water (1uickl);,collect:;nt&otil;lem OES ﬁl . 16’ “:Ollkd. o ity ot then fing ‘illl{lell .
o ey ]1: ‘ ater quekly eots e s, whic v.?oon §ee a4 NaITow gu]l;y, and then find thelr‘way
oo w s many* loce lltu,.s, especially at rainy seasons of the year, grazing is good, and stock raisers
01:1]\1 ;J(}:l(gn(‘;f)l(f:f?)(}ﬂnlll:}tllg;f]];e];rzqi(f:{;il(;z I:)tfl ;n‘:’l;gleofothx?f cc')un:try. S{hﬂll towns have grown up in places where the
) ‘ VR ) ] afford room for agriculture, and there the streams have been
diverted npon the strips of fertile alluvial soil. These streams, however, ﬂowin’g from a country of cliffs and naked
roeks, are subﬁjec‘h to sudden floods of great violence, since the rain of local storms does not soak into the ground,
but rushes off at onece, collects in the stream, and sweeps down with violence, carrying away dams, headworks
and even parts of canals, ' ,
Utah occupies the central position in the arid region, and therefore the details of irrigation in this territory
possess more than ordinary interest, as they represent conditions intermediate between those of the north an;l
south, the east and west. Besides, the irrigation methods and systems have been developed by men of English
~speaking origin, who, unaided by previous experience, have introduced methods of their own, and, taught by
repeated failures, finally achieved success. Throughout the territory, excepting perhaps in the Colorado River
drainage, there is move arable land than available water, and consequently the value of the land is dependent
wholly npon the amount of water to whiel it is entitled, the most fertile areas without water being almost valneless.
The point was long since reached when all the easily available water was appropriated, and the increase of cultivated
arca lias been due to a more eareful ntilization of that supply.

PRIORITY OF RIGHTS AND DIVISION OF WATER.

Utah offers & striking contrast to the rest of the arid regions in the details of the customs of distribution of
water according to priority of right, and also in the control of the water by the irrigators. Almost without
exception the canals and systems of ditehes lLave been built by farmers and are controlled by them in every minute
detail. An apparent exceptionis in the case of the municipalities or chartered cities which have built and now
own systewms of irrigation, but this exception is only apparent as these cities, so called, are controlled by the
farmers, so that the wateris administered byofficers representativeof the irrigators asa class. The municipalities,
however, have o certain advantage over farmers’ associations, in that they can levy taxes for the use of water
and collect them throngh the ordinary machinery of such organizations.

Tn nearly every valley of Utah there is now more land under cultivation than is supplied with water to mature
the ecrops in all years, The first settlers in these valleys, finding that there was more land than could be
cultivated by themselves, enconraged other.farmers to come in, and gradually cultivation extended, until at last
a time came when the water would not serve all the land under cultivation. The principle was early established
that those farmers who first made use of the water should ever afterward be entitled to sufficient water to irrigate
the amount of land originally cultivated by them, and that the Iater comers, whenever scarcity occurred, should
not take the water until those enjoying prior rights had satisfied their needs, the latest comer being the first to
he deprived, and those settling before him losing their water supply in succession as it became less and less.

Tor convenience, however, the rights are notheld in the exact order of settlement, but are divided into classes,
all the individuals of one class or group sharing the water according to their vespective claims. For example, all
older settlers who used water for a centaiu acreage before some arbitrarily fixed date are considered as having prior
rights; those who cultivated other lands at a later time ave considered as having rights secondnry to these, and
those who cultivated lands during & still later period have third rights, and so on. The farmers owning first rights
ave entitled to the use of the water to the amount originally appropriated until their needs are satisfied ; those owning
the second rights can enjoy the use of the surplns water after the prior rights ha:ve b‘een supplied, while ’Fhose
owning third rights are by law only allowed to use such water as8 the farmers having first and Sfacon.dary rights
can notuse or claim. A farmer having prior rights may also have secondary rights, and even thlrfl rights, to th'e
water for lands not covered by his first rights, and thus in times of scarcity he does not lose all his water, but is
able to mature a small portion of bis crop. The man, however, who has last rights only can not be sure of success,
and unless the snowfall in the mountaing is heavy during the winter he may not dare to plant in the spring,
knowing that he can not secure water later in the season. . . ‘ . .

~ Those irrigators who own prior rights to the water practwally‘ eu‘].oy a monopoly of it, for with the .advance od '
settlement everywhere in the territory and the bringing under cultivation of more land than can be readl‘ly.wgtetr.e
lack of supply becomes chronic among later irrigators. This monop?y,'altl}oug].l often rega.}*de'd‘as agreat'mﬁls al,(fli
by these later comers, is unguestionably essential to the success of irrigation, for were all irrigators requirec
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vear to divide the water among all who might demand it, in a short time there would nqtv be eL‘mugh distributed to
Zmy one man, and suffering would ensue among all, instead'of among those who'mavy be (%(?llSICIGl'ed the excess of
population, This principle of monopoly of water by a cer"czun few of the 'farmer's is repognued not only by custom
but even by law throughout the arid lands, and the claimants possessing thls m011(31).()1,?7 )can allone be. sure of
maturing their crops. These primary rights, howeve}‘, are not always clearly de.ﬁr}ed or L;u etu]ly guargled. There
is a tendency among the owners of first rights to elaim more water than was originally a1‘)1)1'01).1*1ate(1 by them, and
on the other hand, the irrigators haviug secowd and third rights encroach upon the gupply clz‘nmed l_)y the owners
of priorvights. Those kaving the second or last rjghts dq not' always ta‘melﬁy s.ubnuﬁ on sceing their crops parch
and wither and their trees die for lack of water while their neighbors are enjoying an ample supply, and quarrels
are constantly arising. The attempt to farm without a prior right to water is by some declared to be a curse, and
Jdemands are made for a more just and equitable division. :

With the present unregulated water supply the success of farming depends lwr‘gely upon the amount of
cuowtall in the mountains and the time of year in which this occurs. If the snow falls early in the winter it
wsually becomes hard, and does not melt until the heat of summer lias become intense and the needs of the crops
are greatest,  On the other hand, if the snow falls late in the winter, it does not have time ’f,o become compuet, but
welts 1 the early spring, and runs to waste long before the farmers have the greatest necessity for it. A number of
attempts have been made in various parts of the territory to regulate the supply, and storage works have been
built on a small scale, some of which are successful. These, when placed in suitable localities out’ of the reach of
fluods. not in the course of a river or the drainage from a large area of barren rocks, have justified the plans of
their huilders, and lave rendered possible the cultivation of numerous tracts of valuable lmlds, ‘

The person at the lower end of a long ditch, or taking water from a ditch far down the course of a stream after
it leaves the canyon, is always at a disadvantage in the summer, for if his proportion is allotted at the point where
others take their water, this amount is usually lost in traversing the distance to his fields. It often happens in
swumer that if water is allowed to flow by the head gates of one canal company for the purpose of supplying a
diteh below, the whole amount is evaporated or lost in the channel before reaching the lower ditch, and neither
party is benefited. After the water is taken into the main canal theve is often considerable loss in the height of
the irrigating season, due to the weeds, which grow luxuriantly in the water wherever the current is sluggish,
and may completely ehoke the channel if not cleaned out. Sometimes these are pulled up by rakes or mowed
wnder water. In a few cases it has been found necessary to turn the water out of the canal entirely, even when
eraps were almost in danger, in order to allow the aquatic plants to dry and be killed by the sun. Another source
of anmoyance and expense is found in the burrowing habit of gophers or moles.  These little ereatures dig into the .
banks of ditches orinto earth dams and often cause leaks, resulting in the sudden washing away of portions of these
straetures, :

Owing to the difficulties and uncertainties concerning the supply and distribution of water, many farmers in
the northern counties have declaved that dry farming is preferable wherever it is possible, aud that in many
lovalities, by carefully preparing the land by summer fallowing and planting at a proper season, cereals can be
raised o greater advantage than by irrigation, although the yield per acre is far less.  Alfalfa, or, as it is usunally
termed, Incern, is raised in many counties without water, one cutting of the plant being made, and then, no water
being applied, a crop of seed is raised. The number of cuttings of alfalfa, the crop which varies most with the
season, depends divectly upon the water supply. If the supply is ample throughout the season three cuttings
are obtained, but when water is scarce, it is used upon the grain, vegetables, and trees, and the alfalfa is generaily
allowed to run to seed. ‘ :

WELLS,

The flowing wells throughout Utah have great similarity iu character, since they arve found in localities
whose topography and general surroundings have many points of resemblance. The successful wells are confined
;0 the low grounds of valleys composed of unconsolidated lake beds, and are usually below the Ievel of lands
Irrigated for many years. Beginniug in the northern part of the territory, small lowing wells are found in the
lower part of Cache valley,in Cache eounty, and along the Malade valley, in Boxelder county. From this loeality
southerly large numbers are to be found along the eastern shore of Great Salt lake, especially near Ogden, in the
west’ern end of Weber county, also in Davis county and on the low grounds of Salt Lake county. The lineof wells
ff.{mtmues, with occasional breaks, along the southeastern shore of Great Salt lake and down into Tooele county,
In the neighborhood of Grantsville and the town of Tooele. . '

Passing southward, into Utah county, similar flowing wells are found in great numbers on the northern,
emt-ern,. and southern shores of Utah lake, and still farther south, in Juab county, near Nephi. In the drainage
basin of the Sevier river, wells almost identical to those of the valleys farther north are in use in the Sanpiteh valley,

in bﬂnpf_:t;e cqunty, also on the low grounds of Sevier county and far down the river on the Sevier desert, near the
towns of Oasis aud Degeret, in Millard county. ‘ o
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In all these localities the tubing or casing of the well passes through alternations of elay, sands, and gravel,
the two last pajmed layers being usually filled with water, whicl, from the basin-like structure of the beds, is under
pressure sutficient to bring it to or above the surface of the center of the valley. These sands and gravels approach
or 1‘9&011 the surface near the edge of the valleys, and there receive water either from rainfall or from the streams
Hlowing from the mountain slopes.

Such a well consists of a pipe of from 1.25 to 4 inches in diameter forceddown to or into the water-hearing strata
to depths usually of from 100 to 150 feet, the lower end of the pipe being perforated or having sunitable deviees for
admitting the water, This is usually elear, cool, and palatable, suitable for the ordinary purposes of household
supply. It, however, often contains a notable amount of mineral matter, and is occasionally even salty. Most of
the wells have been put down by farmers near their houses or barns, and the excess of water is conduncted away to
the shade treesor to kitchen gardens, Comparatively few of the wells are used for irrigation in the hroad sense,
that is, for field crops, but the great majority of those not near houses are in pastures, or meadows oceasionally
used for pasturage.

Inputting down the wells there have been comparatively few failnres to obtain flowing water, for the farmers
have learned to keep within the bottom lands inside the defined artesian area. The inerease in number of wells,
however, has begun to result injuriously in many cases, and a large number of wellsare reported to have decreased
materially. In the various basins all stages in the history of . artesian exploitation can be found. For examyple,
in some of the larger basins the wells, comparatively few in number, show no signs of dimminution in flow; in others
the quantity discharged from some of the older wells has decreased by one-half or one-quarter, and again in other
basing many of the wells barely flow, fluctnating with the changes of the season. Deep drilling, namely, beyond
400 or 500 feet, so far as has been ascertained, has been unsuccessful in obtaining fresh water, With increased
depth the water is liable to be brackish or even heavily charged with saline matters. In some of the wellsalong the
castern shore of Salt lake inflammable gas has been found, and a small amount of petrolewm has been reported.

VALUE OF PRODUCTS,

The variation in the average value of produets per acre for each county, as shown in the following table, is due
somewhat to the character of the crop, but more to the state of cultivation and the water supply, and to some
extent to the location of the land with regard to markets. In the northern end of the territory, as, for example,
in Rich county, the average value of products is low, since forage crops are ralsed principall.y, and, thfz altitude
being great and the water supply somewhat Iimited, the average yield is small. The average size of tl'ne hfrm.s.j al:qo
is large, showing that caltivation is carried on in a broad way, and that the greater part of the irrigation is for
crops which require but little care. N

Tn the countieslying along the base of the ‘Wasatch mountains, near the m:%rkets of the cities of Salt Lake, (’)gden5
and Provo, and other centers of population, the farms are small and highly cultivated,and,as a consequer}ce,thu va‘xllu_e
of products is large, the counties on cither side showing as a rule alower average vahle‘.' An exceptz‘on to thls is
found in the case of the counties on the Colorado drainage, where the water supply is scanty and t}m C'(ht of
jrrigation is at a maximum, for here (as, for instance, in the case of Washington county) the expense of 'r{nn ging
water to the land is so great that the farms are very gmall and the produets per acre large. The semltrctplgal
character of the fruit and other erops in this great drainage basin also tends to give a greater value to these

averages.

CONDITION OF IRRIGATION IN EACH COUNTY.
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NUMBER OFF IRRIGATORS, AREA IRRIGATED, ETC., IN EACH COUNTY IN UTAH IN 1889—Cuntinued.
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SEAVER COUNTY is on the western side of Utah, adjoining Nevada, and a little south of the center of the
territory. It extends from the summits of the Tnshar mountains westward into the desert region south and west
of Sevier lake, or sink. The agricultural land is at the eastern end of the county, principally in the valley between
the Tushar and the Mineral mountains, along Beaver creek and its tributaries, the principal towns being Beaver,
Greenville, and Adamsville. A fourth town, Minersville, is situated lower on the creek, at the foot of the
Mineral mountains, where Beaver creek letwc,s the foothills and enters upon the desert region. The average
altitude of the agricultural land is about 6,000 feet. ~ Alfalfa and the small grains ave the principal crops, and in
some localities there are a few orchards, The water supply of the early spring is ample for all the crops now under
cultivation, buv it becomes scanty during the latter part of May, and in July many of the crops which have not
matured are lost.

Water storage has heen attempted in a number of cases, but with little success, owing to lack of skill and
care in constructing reservoir embankments. Many of the dams have been swept away during times of high water,
resulting in great loss and discouragement, The experiments which have been made, however, lead the farmers
to believe that with proper engineering supervision reservoirs can be made to hold ample water, not only for their
present ueeds, but also to bring under cultivation a large amount of now useless lands. The only streams of
importance in the county are Beaver creek and its tributaries, Indian, and North creeks. Various small canals
lead from these creeks, and the waters are entirely appropriated in times of scavcity, only the irrigators near the

" head waters being able to obtain sufficient water for their needs.

BOXELDER COUNTY is in the northwestern corner of Utah, and includes the greater portion of Great Salt
lake. The land north and west of the lake is for the most part level, mnch of it being a sandy desert, but the
eastern border of the county extends to the summit of the Wasatch range, and is thus comparatively well watered.
The principal body of cultivated land is along the foot of the Wasatch mountains and in the Malade valley.
There is also some tilled land on the extreme western edge of the county along Grouse creek. Not all of the land
under cultivation is irrigated, but there is a eonsiderable acreage of dry farming in the long strip of land at the
foot of Wasatch mountaing, extending northward into the Malade valley. In the vicinity of Mantua, Honeyville,

Deweyville, and Portage crops of wheat, oats, corn, rye, potatoes, and alfalfa, as well as fruit trees, are
successfully raised. The yield is not as great as on the irrigated land, the amount being given as from one-third
to one-half the product of land under irrigation. When alfalfa is raised in this manuer, one cutting is made in
July and the second erop is allowed to go to seed. Farmers attribute their success in dry farming to two causes:
first, the nature of the soil, which retains its moisture for a long time, and, second, many small springs issue from
the mountains and slowly percolatmn through the seil keep it moist.

Water storage in a small way has been tried to a cousiderable extent in this county. Small earthen dams
have been built to retain a portion of the surplus spring flood, and the water has been used successfully. The
iirigators state that this system has proved to be practicable; and that with greater care and skill large areas
can be brought under cultivation. The unregulated water supply is ample for all needs until about the latter part
of June. About the first of July it begins to diminish, and crops are often lost after that time. The present
water supply of this county is derived from the various small streams which issue from the canyons. These being
distributed along the mountains, there has been no necessity for large canals, but a great number of small ditches
bave been built. These are owned either by individuals or by the towns to which they bring water. In addition
to the small streaws there are two rivers of considerable size, the Bear and Malade. . Both of these rivers flow at
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& (lepth of from 50 to 100 feet or' more below the general level of the agricultural land, having cut their channels

~deepinto the plain, once the bed of Salt lake. The waters of the Malade ave impregnated with saline matter and

are not suitable for irrigation.

Bear TiVGl: en'ters the county by a narrow, rocky walled canyon, through which it passes with rapid descent,
At the head of this canyon a low dam has been built to divert the waters into two canals, oue on each side of the
river.  These canals are to pass through the canyon in tunnels or galleries in the rocky walls and then enter upon
the fertile plains surrounding Great Salt lake, The accompanying illustration shows the general character of this
canyon and of the tunnelsby which the wateris diverted. The canal on the west side of theriveris nearly completed,
but that on the east, leading southward toward the city of Ogden, isveported to have been temporarily abandoned.
This great project, when completed, will be the largest of the kind in Utah, and will bring under cultivation
thousands of acres of fertile land now useless or hut poorly cultivated. The quantity of water in this stream has
been measured ab the lower end of the canyon and about a mile below: the dam just mentioned, («)
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CACHE COUNTY is in the northern part of the territory and includes the greater portion of the valley of the
same name, The northern end of this valley is in Idabo, and thus the agrieultural Jand and the water supply are
divided between two great political divisions, giving rise to complications regarding water rights, Bear river
flows southward into this county and then turns abruptly to the west, passing through a eanyon into Boxelder
county, as already described. This river flows at a considerable depth below the general level of the agricultural
land and accordingly it has been found too expensive to bring the water out upon the lands of this valley. Various
triburaries, however, come from the high mountains to the east, and it is upon the waters of these streams that
the greater part of the agrieultural operations depend. '

The general elevation of the land under cultivation is about 5,000 feet, and the climate is highly faverable
for wheat, oats, rye, and other small grains. The irrigated land is principally along the edges of the valley,
extending up on the bench land or beaches left by the retreating waters of the lake, which once occupied fhis
arm of the great basin. In the center of the valley and at other points where watér is not available dry farming
is being tried on a somewhat extensive scale. Wheat, rye, oats, corn, and potatoes are being raised by caveful
tilling, the produet per acre being from one-half to one-third that on irrigated land. It is reported that from 12
to 15 bushels of wheat and from 10 to 12 bushels of rye to the acre is a fair crop. Fall wheat is extensively raised,
To compensate for the smaller yield per acre larger tracts are farmed, and it is even claimed by some farmers that
the average profits are greater, since the expense of the water is avoided and larger tracts are cultivated at less
cost per bushel of wheat raised than is the case with the irrigated grain. This is notably the case in many seasons
when the rainfall happens to be favorable. The use of water on the gravel bench Iands surrounding the valley
has caused some of the lower lands to be saturated by seepage, so that crops can be raised and even meadovws
formed. In some instances ‘this saturation has proceeded so far that a system of drainage must be put in
operation, ‘ .

On the western side of the valley the water supply is far more scanty, on account of the lower altitude of the
mountain range. Storage reservoirs have been attempted here and a few are in successful operation, At Newton
there is a reservoir utilizing the surplus waters of Clarkston creek, and it is reported that 1,000 acres are cultivated
by that means, The inhabitants of the towns on this side of the valley are preparing to increase the storage
capacity by enlarging the old reservoirs and building new ones. Although agriculture in this county is in such a
prosperous condition, there remain enormous tracts of good land, especially on the west side of the valley, still
unproductive or from swhich only an occasional crop is obtained. Itis known to be feasible to bring the waters
of Bear river out upoun this land, the engineering obstacles being by no means insuperable. There is a question,
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June.......ovuen... 4,720 i 2,480 3,595 213, 902 0,67 0. 60 December, ....... B 1,425 1,100 1,235 75, 952 | 0.24 0.21
JU eenriieananns 2,970 | 1,100 1,565 96, 063 0.80 0,26 Per annum ..| 6,260 1,000 2,007 [|1,522,426 || 4.76 0.85
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however, as to the practicability of so doing, both on account of the limited amount of water that can be relied
upon at all times and-on account of the complications arising from the peculiar position of Bear river, crossing,
as it does, from oné state into another. By a proper regulation of Bear lake and the waters of Bear river the
success of any such enterprise could be assured.

On the eastern side of the valley are important streams draining the high mountains. On the north is Cub
river and its tributaries, and at about the center of the county is Logan river, at the mouth of whose canyon is
located the city of Logan. A number of irrigation works take water from these rivers, the most important of these
being the Hyde Park and Smithfield canal, the Togan and Richmond, Logan and Hyde Park, and Logan and Benson;
these carrying water northerly in a general parallel course along the benehlands. A few measurements were made
of the discharge of Logan river at points above the high line canal. On August 14, 1889, the discharge was
126 second-feet; on August17, 128 second-feet, and on August 24, 106 second-feet, The Logan, Hyde Park and
Smithfield canal on June 12, 1889, was carrying 39 second-feet and the Logan and Richmond canal 68 second-feet.
On June 14 the Logan and Hyde Park canal was carvying 35 second-feet and the Logan and Benson canal 38 second
feet. DBebsides these there are a number of canals irrigating lands in the south end of the valley near Paradise,
Hyrum, and Wellsville, Wherever water can be brought upon the bench lands the farmers are usually suceessful
in producing large crops and in raising fruits of unusual excellence, the conditions being apparently more favorable
than on the lower grounds.

Davig couNTy lies between the Wasatch mountains and the shores of Great Salt lake, and extends from the
canyon of Weber river on the north nearly to Salt Lake city. The agricultural land is thus in a long and
comparatively narrow tract. The larger part is in the nearly level bottemof the ancient lake, but a portion extends
up to the benches or old shores of the lake. The water supply is comparatively large, on account of the peculiar
topography of the county. On the east are the lofty peaks of the Wasatch. The winds striking against them are
deprived of their moisture in the form of rain or snow. Innumerable small streams issue from the mountains, and
springs appear along the base. The water from these, if not used or evaporated, saturates the ground at.the base
of the mouutains, and thus the little streams gradually disappear into the soil, whence the water is either slowly
evaporated or ultimately finds its way into Great Salt lake. A small quantity of this water is recovered by flowing
wells, the pipes for which are driven in the lower bottom lands. The supply thus obtained is of great value for
domestic purposes, for watering stock, and for the irrigation of small patches of garden, as well as of fruit and
shade trees. Many of the owners of these wells veport that the water is slightly brackish and not always suitable
for irvigation purposes.

One noteworthy feature of water conservation in this county is the development of springs Dby tunuels driven
into the flanks of the mountain range. These tunnels are driven on a slightly ascending grade in the same manner
as an ordinary mine or prospect tunnel, and after penetrating loosg material and decomposed rock they usually reach
the comparatively impervious strata. Here the course is often turned or lateral tunnels are driven along the solid
or bed rock parallel with the surface. By means of these tunnels the small amount of moisture seeping through
the beds on the lower slope is caught and conducted to the surface, where it can be used for domestic supply and
irrigation.

The lower lands of the county are to n.certain extent wet by the seepage from the springs and irrigation carried
on above, so that large areas of wheat and barley are raised without artificial applieation of water. Wheat is
usually sown in September and October, the land being prepared by summer fallowing, and it yields from 10 to 20
bushels per acre, and barley from 15 to 25 bushels per acre, the amount depending largely upon the winter rainfall.
Farmers report that probably twice as much could be raised on the same land by irrigation, but taking all things
into consideration the returns are probably greater than by using water, because of-the smaller first cost of
cultivation. On these lower lands the water must be carefully applied in order fo avoid bringing the alkaline salts
to the surface and thus ruining the land. Drainage is in many cases necessary, and it is probable that with the
progress of irrigation large works of this kind will be required. Besides wheat and barley, one crop of alfalfa is
raised without water, and in many instances it is stated that considerable acreages of this forage plant have been
started from the seed and cropped regularly without irrigation. It is impossible, however, to raise vegetables or
trees without a sufficient water supply.

The water supply being distributed along the base of the mountains, there are consequently many ditches, few
of them, however, being of noteworthy size. The land under cultivation exceeds the ordinary supply of these
ditches, and aloss of crops is the resnlt. Considerable care, however, istaken in the management of the available

“water, and during the latter part of the season lands ave irrigated both day and night, the water being in continual
use by one irrigatoror another. The farmers often complain that their Jot is indeed hard when they are compelled
to take water at any time of the night, and often to work all night in order to apply it to crops to the best
advantage. The irrigators owning secondary rights to the water generally begin to irrigate in March and continue
uutil about the middle of June, when the supply, usually.ample to June 1, becomes so scanty that those owning
primary rights demand the full stream in order to mature their late crops and water their orchards and gardens,
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Thus « large number of the farmers do not venture“to._plunt fruit zmxncl‘spavcltz tre:es to an g;tjnﬁ glreflftel“ tf:lhm‘l can bfi
watered by hand, because of the uncertainty of 9bta1nmg the neces:s‘zu‘y supl‘)ly hjom the 1tr(, ‘I(J_b“c 1111 1111tg1 ; 116 51‘13111111](;3)1;
Water storage and conservation, although practiced to a very smali extgnt‘ in th1§ county, are mé D?'bv y gpsuc;L ]3
most of the lrrigators on accoult of the many difficulties and Illlﬁel*til:mtle-s which ‘they (inlcolunt(‘n in El){te o1 E ﬁe
comparatively good water supply. There have bee}l a number of .long and expensive legal controversies, and the
water of their largest canal has been cut off for a time by order of court.

EMERY cOUNTY is east of the center of the territory and lies wholly within the (11‘;.miuu ge of (:}1'e(ﬁ11'1'iver, one
of the forks of the Colorado. The county is composed principally of great plateaus, which descend rzxmglly to ‘Ehe
(,,‘;N and south by steep escarpments, Through these plateaus deep canyons lmvg be.en (?llt b)\r the I,'ru:e, San
Rafuel. and Fremont vivers and their tributaries, and also by the smaller streams flowing into Green river. . QJ)
the plateaus and along the cliffs there is little vegetation, and whf_anever heavy storms oceur enormons q"u.antltles.
of sarth are loosened and washed down the narrow canyous, causing floods of great v1olenge and destru(.em.veness.
Mud, sand, and bowlders are rolled along in these torrents, and the can_yons are'\, carved still deeper by this mass
of turbulent material, Agricultural land is scattered along the streams in occasional narrow valleys wherever the
vanyons open, and also on the plateaus near the head waters of the streams before these hz}-ve entered the. deep
amvons.  The elevation of the tilled land varies from 4,000 feet along Green river to 6,000 teot.()r upward in the
western part of the county. The water supply is derived from the streams just meutioned and is taken. out upon
the lamd by ditches made by the farmers; no crops being raised without irrigation. Along Green river small
hodies of Jaud are irrigated by means of norias or undershot water wheels, earrying buckets upon their rims,

The expense and labor involved in maintaining the irvigating ditches is large on account of the changeable
chiaraeter of the streams, which are Hable at any moment to become raging torrents, carrying away head works or
portions of canals, or even overwhelning the agricultural lands themselves. These floods often subside as rapidly
as they come, and leave the channel almost, if not quite, dry. The principal towns are in the western part of the
x-mmh", not f{lr from the heard waters of the streams, since at this place the water is more easily controlled and can
be talzeu put upon the fields, The irrigators state that iu order to briug all their land under cultivation it will be
pecessary to store a portion of the flood waters by diverting them from the streams into suitable depressions or
into reservoirs. the facilities for whose safe construcetion ave excellent,

(FARFIELD COUNTY is in the southern part of Utah, extending in a narvrow belt from the Colorado river
westerly across the head waters of the Sevier. The county is thus composed for the most part of high platehaus
and mountain ranges deeply cut by canyons, which rarely open to a sufficient width for agricultural operations.
Sheepund cattle raising is the principal industry, the soil being tilled in the vicinity of home ranches of the herders
or of the small fowns from which supplies are obtained. There are a few broad valleys in the western part of the
connty, high among the mountains, where meadows are found or are made by turning the streams out upon the
hottom lands, . :

The tilled land is along the head waters of the east and the west fork of the Sevier, and also to a less extent near
the sourees of the Paria and Hscalante rivers, both flowing into the Colorado. The water supply is in general
wuple for all purposes, but when it is used freely from the streams flowing into the Sevier, farmers living in the
valleys farther down stream suffer for lack of it. The peculiar manner in which the counties are divided in this
portion of Utah stands in the way of water conservation, since it is dificult to enforce economy along the rivey,
Howing, as it does, across several connties,

(fRAND COUNTY was formed of that portion of Emery county between the Colorado line on the east and Green
river on the west. The principal agricultural land is on the east side of Graund river, northwest of La Sal
mountains, at an elevation of about 4,000 feet. The valleys, surrounded by high plateaus or mountains and thus
protected from violent winds, have an almost semitropical climate. The water supply is derived from small
streams, which issue from La Sal mountains in quantities more than ‘sufficient for present needs, for agricultural
resonrees have not been developed up to the easily available water supply.

_The principal settlements are at Moab, at the mouth of the Spanish valley, and in the Colorado valley, abont
6‘ miles beluw_ the mouth of the Dolores river. As yet injurious insects and parasitic growths destructive to plant
]}f«iham npt {nvadud these isolated valleys, and farmers have been nnusually suceessful in their attempts to raise
fruits and grain. The tilled land is along the small streams, the topography being such that canals or letl‘ge ditches
'h'uve not ‘lfeen found necessary, the water being taken directly from the streams by short laterals to the fields.
jx?ltxug ?;fe::i:ﬁ?ﬁi’etngst\ilig‘ufﬁ:ﬂe la:nd along Grand river a,?mitin'g the construction of suitable .csz'l.ls, and it is

3 DL ¢ il large areas now devoted to grazing will be brought under close cultivation.
IRON covNTY is in the southwestern part of tlie ter

ritory, below Beaver county, to which it is similar in man
T ar oo R . . + ’ il “ any
respects.  The tilled land is confined to the eastern end

of Sbont 6,000 £ of the county, and lies in narrow valleys at an elevation
sout 6, eet along the foot of the mountains or escarpments which bound the great plateans of southern
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Utah. .The water supply is derived from the small streams which issue from these high table lands, the mnount
dgpendmg upgn the depth of snow falling upon the high lands during the winter. These streams are subject to
violent floods in the spring, and as a rule decrease in June, furnishing barely enough water for the land then under
cultivation. ‘

r’I_‘h'e, couu'ty containg immense tracts of barren land, the soil of which is fertile and produces good erops where
water is applied. The acreage now under cultivation is relatively very small, but it is as lurge as the present
unregulated supply will permit. The farmers, like those of Beaver county, ave convinced of the necessity and
feasibility of storing the flood waters in order to bring larger areas under cultivation, The greater part of the
flood water is now tnused, although as much as possible is diverted upon the hay lands in order to saturate them,
and thus produce some grass for grazing. In the fall, also, after the crops are matured, any water remaining iri
the streams is thus utilized. At some of the towns in this county, as well as in adjoining localities, instead of a
water master or overseer, a ¢ field committee” is appointed to regulate the water during the crop seasou, thus
leaving the distribution of the irrigating streams to a number of men, instead of to one man.

JUAB COUNTY is in the center of the western side of the territory and consists of a long, narrow strip
extending westward from the Wasatch mountains across the desert to the Nevada line. The tilled Iand is
mainly in Juab valley, in the extreme eastern end of the county, along the foot of Mount Nebo and the
Grunnison plateau. A number of small streams issue from these mountain masses, the principal one, known
as Salt ereek, rising on the east side of Mount Nebo and flowing south and west around its base.

The agricultural lands are at an elevation of 5,000 feet and possess a climate similar to that of Salt Lake
valley, to the north. Little, if any, land is cultivated without irrigation, the only exceptions being in the case
of small areas of vye, corn, alfalfa, and wheat, which are reported to be raised without the artificial applieation
of water, but which may possibly raceive a small amount of moisture from springs or by weepage. The present
water supply is insufficient for the needs of the Jand already tilled, and attempts have been made to build
reservoirs, but with small success, as the dams for these are built in the cheapest manner possible and have been
washed out by floods. The excess water of the spring, therefore, goes to waste, except such portions as may be
tarned upon grazing lands.

KANE COUNTY is on the extreme southern border of the territory, adjoining Arizona. It extends from the
Colorado river westward, including the head waters of the Virgin. Like most of the country tributary to the
Jolorado, it consists of lofty plateaus, deeply eroded, and intersected by narrow canyons. As a consequence the
sircams flow for the greater part of their course fur below the general level of the tillable lands. The ¢altivated
areas are mainly in the western end of the county, on Kanab creek, and on Valley creek, u tributary of the Virgin.
The irvigated land receives its water from these streams and the valleys being exceedingly narrow the ditches ave
necessarily small, extending along each side and covering small strips of land. Nearly all the valley land to which
water can be brought is eultivated, and the water supply is ample for these limited areas. In "nhe higher parts of
the connty there are a few Jocalities in which corn, rye, and wheat are cultivated with partial success without
irrigation, but in the towns, where the elevation is from 5,000 to 5,500 feet, irrigation 15 necessary for all crops or
trees. A . ‘ ' ) L

The expense of irrigation is very great in this connty on acuoun‘t, of the destrucgve floods, which 1:1154 without
warning down thie narrow canyons, sweeping out portions of the ditches, and at times even e‘xca‘vatmg channels
to a depth of 50 or 60 feet, or even more, leaving the ditches higl.l abqve the strea.m'. It is only by constant
expenditure and wonderful perseverance that settlements are maintained in these localities.
sounties in the western partof Utah, extends from the mountain ranges of the
central part of the territory westward to Nevada. In the centerof the eouuty_is Sevigr lake or sink, i'nt()‘ which the

Sevier river flows, the water being lost by evaporation, leaving a great deposm‘of saline 111511:‘((,1}'. This river enters
the county in the ‘northeastern corner and flows SOU.thCStW:&I‘d. The amount 01" water carried Iy usually smnll,' frm‘n
the fact that the greater portion of the stream las been dlver‘ted upon lands in ofher counties through whwl} it
flows. Much of this county consists of broad deserts, from which rise short, abrupt 11191111’5:1111 ranges. The soil is
fertile, but on account of the lack of moisture it ean not suppo‘rt the forms of vegetation useful to man. At 'the
eastern end of the county, along the foot of the Pavant mountains, are & numper of small towns dependent mainly
upon agriculture and stock raising, receiving the necessary Water from the llttlg stre.'ams, whosse‘ W a',‘ters are thu&j
entirely used.  Attempts have been made to increase t}ie available supply from t116§L¥ streams by storing the floods
in reservoirs, but many of the dams constructed for.thls purpose have bc_:en swept away. o -

The water of the Sevier river is nsed upon land in the canyon where it enters th(t, cm}nf:y, and it is also diverted
by dems into canals supplying the towns of Deseret and Oasis. The expense of maintaining these dams Iias been
enormous. They have been washed ont many times, agd ﬁnflll.y at great expense a new system has been C(')l}btr.llﬂted
for the town of Deseret, the river being diverted from its or1gma1 channel in order to insure greater stability in the

MILLARD COUNTY, like the other
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headworks of the canal, Measurements of the discharge of Sevim: rivgr were made at Ileaxpi}lg'1§01} («), being thus
aboveé the points of diversion of the eanals taking water from the river to lands northeast of be'vwa. lake. '
MORGAN COUNTY is in northern Utah, lying east of Davis county. The.greatfar portion of: the areq is
al land being found only along the Weber river and its tributaries, the prqlmpal of wh.mh
alleys are very narrow, so that the tilled land is in long, narrow strips. ' Irrigating
ditehes are usually small and numerous, several ditches carrying the water t.ha»t coulq be 'conveyed with gr ‘:’:Lter
ceonomy in one large well located canal. The water is derived from Weber river andl]ts u-fﬂuen.ts or from springs
in the 'vaons. The area under cultivation exceeds that which can be supplied with water.in all seasons, and
unless th(;x'e is an unusual snowfall in the mountains a portion of the crops is lost (‘mch year, ex:cepl; in T}%‘l(—) case
of the irrigators owning prior rights. Water storage is needed, but the facilities for its construction are said to be

monntainous, agricultur
is Bast Canyon creek. The v:

ery 2. :
“—ulilclcl:::ctnlly of water under the present system seems to be impossible, as there are many small ditches, each
independent of the other, and all construeted with the object of obtaining as much water as possible. For example,
there ure in the vieinity of Morgan 9 ditches, 4 on one side of the river and 5 on the other. Two well located and
carefully built high line canals would probably furnish more water and cover a larger acreage. At present the
wuter rights are in an unsatisfactory condition, and there is complaint of waste of water by those holding prior
rights or those fortunately situated on the head waters. )

PITTE cOUNTY lies north of Garfield county, and like it extends in a narrow belt from the Colorado river,
inelunding on the east the greater part of the drainage basin of the Fremont river and at its western end geveral
valleys, through which Hows the Sevier or its tributaries. TFhe eastern part of the county consists prinecipally of
high plateans cut by deep canyons, and it consequently contains but small areas of irrigable land. The towns are
principally in the center of the county, near the head waters of the Fremont river, wheve the canyons are of less
depth and the valleys sufficiently wide to give agriculture a foothold. A small portion of the head waters of the
Fremont les in Sevier county. Included in this area is Fish lake, a body of fresh water about 6 miles long and 1
mile wide. This is already used as a vescrvoir, a dum being constructed across its outlet by the irvigators along
the viver in Piute county.

2

o The guantity of water and its fluctuations are shown in the accompanying table:
DISCHARGE OF SEVIER RIVER AT LEAMINGTON, UTAML,

(Drainage area, 5,595 square miles.)
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The valleys of the western end of the county are comparatively broad and receive waters from numerous
small streams which enter the Sevier from both sides. In the valley through which the Sevier river flows the
ditches are generally taken out from the small streams rather than from the river itself, both for the sake of
convenience and economy. Being near the head waters, most of the farms have an ample supply of Water, and
thus there is less demand for storage, but many farmers are apprehensive that with the development of irrigation
in Garfield county they will not be able to receive their wusual supply. The county contains a large number of
excellent reservoir sites, notably on Otter creek, which flows from Sevier county. The lack of coincidence of the
county lines with lines of drainage leads to many complieations, since the reservoir sites needed by this county are
in some cases beyond its jurisdiction, while in turn it contains reseivoir sites of mno use to its own people, but of
great value to others. ’

RIicH counNTy is in the mortheastern corner of Utah, adjoining Idaho and Wyoming. The agricultural land
in this county lies in two valleys, separated by thée Bear River platean. On the east of this plateau is the Bear
River valley and on the west is Bear Lake valley. The greater portion of this latter valley is in Idaho, there
‘being a comparatively narrow strip of land along the southern and western shores of the lake. Bear River valley
is abroad, open tract of country, lying at an elevation of nearly 7,000 feet. The climate is somewhat cold, but the
hardier crops flourish. The water supply is derived from Bear river, which flows from south to north, and from
nwnerous tributaries rising in the mountains to the west of the river, ‘

In Bear Lake valley, in the vieinity of Laketown, are irrigated farms of considerable size. North and east of
this place, however, the shores of the lake rise abruptly, Ieaving little room for agricuiture. To the west of the
lake, however, the slopes are more gentle, and the irrigated land extends in a long, narrow strip, receiving water
frmn small streams and springs in the canyons. There are a namber of notable springs in this county, due to
the peculiar structure of the mountains and the prevalence of limestone, whichin places has been dissolved, giving
rise to underground water courses of considerable size, carrying in one case as high as 50 second.-feet.

SALT LAKE couNTY is southeast of Great Salt lake and lies between the summits of the Wasatch mountains
on the east and the Oguirrh mountains on the west. Oun the south it is bounded by a transverse range of hills,
through which the Jordan river has cut o deép noteh. The agricultural land is at an elevation of from 4,300 to
5,000 feet, and enjoys a climate of the most favorable character, since from its central position and elevation it is
not subject to.great extremes of heat and cold. Thenatural facthhes for irrigation in this eounty are not surpassed
by those ot any valley in the arid regions.

The water supply comes from two sources, The first consists of the various streams which issue from the
Wasatch mountains, on the east of the county, flow westward throngh narrow canyons, and finally enter the valley,
where, before 111'1gatlon was practiced, the water gradually disappeared into the sand, or in fimes of flood flowed
into the Jordan river. The second sonree of supply is the Jordan river, the outlet of Utah lake, situated in the '
uounty of Utah. The water from this river is carried to the farming land by 5 large canals, 2 on the east side and

3 on the west, as well as by a multitude of small ditches, a few of which furnish power to mills.

Although the natural advantages of the water supply are almost unexcelled, yet the utilization of these
advantages has not been of the most satisfactory character, from the fact that the irrigating systems have sprung
up without plan and have been developed solely with reference to the needs of the individual owners, and not with
regard to the general good of the county. Tor example, water which could be used on the high bench lands is

taken from mountain streams down to the low lands beneath the level of canals taking water from Utah lake. The
irrigating ditches thus cross each otheér, giving rise to complications and waste in construction, and water which
might be employed to better advantage upon the higher lands is taken to the farms which apparently bhould be
irrigated by lake water.

Utah lake is the great natural reservoir for Salt Lake county, and upon the proper utilization of its waters
depend the prosperity and future extension of the farming land of that county and to a less degree the growth of

“the city of Salt Lake. Up to the present time, although the need of improving the water supply has been
appreciated, no serious attempts or definite plans toward this end have been made. The employment of Utal
lake as a reservoir, so that the water shall be used to the best advantage, is not a simple engineerinig problem, but
is complicated by the fact that vested rights to its waters have been acquired by individuals and corporations,
who can scarcely be expected to work in liarmony, and, further, much of the land surrounding the lake and
adjacent to its outlet has passed into the hands of propmetorq whose interests are mppdrently antagomstm to those
of the farmers of Salt Lake valley.

The eontrol of the lake has been a source of dnpute for many years between the two muntxes On the one
hand, the farmers of Salt Lake county deemed it necessary to bold back as much as possible of the flood waters in
the lake and, on the other hand, the residents of Utah county owning land around the lake wished to have the
waters ﬂow freely through the J ordan, in order that the lake might fall and the area of pasture lands be as large
as possible, The contentions between these two parties finally culminated in a lawsuit for damages for injury
caused by flooding lands in Utah county. The matter was finally settled by arbitration, and a compromise was
agreed upon in 1880, by which a board of commissioners representmg both counties was empoweled to regulate



ke and to hold it at a certain level. If the water should at any time be maintained

the height of the water in the Ia to the land in Utah county must be paid by the owners

at a higher level than agreed upon, the damages, if any,
v tll{()’tﬁlgil ltll!u:]ﬁgo(;lg (l;:i)xl\lg‘lilss of October 2, 1888, the I'(_Lkg and‘the su‘rroun(_'ling I;x-lj(ls \\‘rere seg?:gimtedf u:la:
reservoir. A survey of the shores was made by the Umt.ed States (xeol(')glcal tvaey (u.ltd‘ 1:)1. ;J u()@r o ‘1(‘:
hydrography of that drainage basin was begun. The conclusions 1‘ea011ed were, that to SGI“V(..‘, i ksfm es %)1:11 pose‘s a‘..;
aurvsel:voir the lake should be drawn to a lower level on account of th.e enormous eva‘pomtlonh.lom ‘Q 1.)1:@13(311
water surface, the supply of the lake not being in many seasons sufficient to counterbalance this enormous loss,

At the game time, to provide storage room for unnsual floods, the land below high water mark should be withheld
Y 2ELN - L

from settlement and entry. S ’ . |
In consequence of uncertainties attending the amount and distribution of the water in complicated and

wasteful diteh systems, there are great losses of crops, especially amnong the farmers owning secon@ and th'ird
rights, and these irrigators complain bitterly of the apparent lack of economy among tl}g o%d‘er sepfiey?, who enq 0y
prior rights. The majority of the farmers in the valley state that the way out of their .dlﬂlcultlcs lrb by & more
careful and just regulation of the water and by the storage of the excess waters of the spring floods. They discuss
the methods of water storage, especially in the reservoir sites at the head gf the Cottonwood ereelcs, rgserved for
this purposé by the government, and express hopes of ultimately constructing dzu?ls for‘ wat.er storfmge in the':s more
favorable localities. Experience has shown that, owing to the gradnal accumulation of ]]10}813111‘0 in ﬂw soil, less
water is required to irrigate an acre than formerly, and therefore a far larger acreage is now cultivated than
appeared possible in the early history of fhe valley.

Sax JUAN COUNTY is in the suntheastern corner of the territory, adjacent to Colorado, New Mexico, and
Arizona, Settlement has progressed but slowly, as the arable lands have not been thrown open to agricultural
entry to any considerable extent, and possible settlers have been deterred from entering upon them by the
uncertainty as to the reservation of lands for the Ute Indians. ‘

The San Juan river crosses the southern part of the county, flowing into the Colorado river, which forms the
western boundary of the county. There is usually an ample supply of water in this river, but the bottom lands
being narrow and the channel shifting in every flood the expense of bringing water upon the land is generally
too great for the area to be cultivated. On aceount of the difficulty and expense of bringing water from the river
by canal, it is a question among the farmers as to whether it wounld not, be advisable to atbempt to raise the water
by machinery rather than try to build new dams each year in the nnstable sandy chaunel. Along the tributavies
of the San Jnan and in the higher valleys a small amount of land is brought under irrigation. Stock raising,

however, is the principal industry. .

SANPETE COUNTY is in the center of Utah, and is the most southerly of the chain of thickly settled counties

which, beginning with Cache county on the north, extends in a generally southern direction. The county includes
the whole of the catchment: area of Sanpitch river and a portion of the valley of the Sevier river, both above and
below the junction with the Sanpitch. The agricultural land lies along these rivers and their tributaries and has
an elevation of from 5,000 to 6,000 feet, ‘ :

The Sanpitch valley is watered by varions small streams, which issue through canyons leading downmn fromn the
Wasateh platean on the east. Between the Sanpitch valley and the Sevier is the Gunnison plateaun, which, however,
is not of u height sufficient to give rise to pereunial streams ot importance. The west side of the valley, therefore,
receives very little water, aud the principal towns are along the eastern edge of the agricultural lands. At the
month of each canyon from which a creek issues a settlement has been made, and many of these have been
incorporated as cities, the inhabitants, however, depending almost entirely upon the cultivation of the surrounding
fields or upon sheep and cattle raising. The municipality controls the waters of the creek and apportions them to

the town lots or fields in accordance with regulations made by the voters. The control of the water is under the.

direct supervision of a water master and his deputies, who regulate the head gates of the various ditches, turning
the water to the users according to a schedule previously prepared. The water supply of each city and its
snrrounding fields is wholly within the control of the people, and they have no one but themselves to consult
in regard to its conservation or employment. They may construct storage works, improve the channel, or make
any regulations desired. ,

The eonditions of control in that portion of the county situated in the Sevier valley are in marked contrast to
le_se Jjust mentioned in the Sanpitch valley, for here the water supply is received, not from independent gources,
which can be controlled withouf interference, but from the Sevier or Sanpiteh river, after having passed by the
canal ‘head works and agricultural lands of various irrigators. The waters of the Sevier river are used in three
c:onntzc,:s before ’reach‘ing Sanpete conuty, and, therefore, there is but little available except in flood seasons.
Tl_lere is two or in places three times as much land under cultivation in the Sanpitch valley as can be supplied
with ‘wuter.in mzdiuary seasons. It has become customary to let one-half the fields lie fallow for a year while the
other he.»lf is being used, the fallow land being plowed once or twice in order to destroy the weeds, The water
sapply is .sc.apty even for one-half the land, and the right to take water from each creek, i)y increase of settlement
and subdivision, has become so complicated and has been so extended that it is difficult even for those owning prior
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-;;grh:;*‘tt")u%eihﬁglﬁw‘l‘(‘mt ;V&’G(;l‘ 1?0 mattaute a fair crop. It is‘even_ worse with the later settlers, for, according to the
gulations, they are only allowed the flood waters or such portious of the stream as their neighbors can not nse,
A‘ff;er o I;ute comer has used the water for several years and has established a home it becomes a matter of great
diffieulty, both legally and actually, to deprive him of water, destroying his trees and fields, in order that theBlder
settlers shall have (.anough, and yet, on the other hand, irrigators holding prior rights feel that it is not just for
other men to come n and gradnally destroy the value of their farms by acquiring the greater part of the water.

Szm'pet’e. county is a good example of the evils arising from the neglect of jealously guarding prior rights. As
Dopulation mcr(_eased, the older farmers, from friehdship or compassion, atlowed others to share their water supply,
_m}(} f'tjequently in times of scarcity good naturedly divided the scanty supply. Thus an inereasingly large number
of irrigators acquired certain rights to the water, until the limit has been reached, when in dry seasons all suffer
together, and at other times there is barely enough water for all, and they do not receive sufficient returns to insure
prosperity or contentment. Storage reservoirs and other projects for inereasing the supply have been attempted.
A number of reservoivs, all of small size, have been constructed or are now being made in various parts of the
county. Owing to lack of experience and engineering skill several of the dams of these reservoirs have been
swept away by floods, with considerable damage to property, while others have been so located that there iz not a
sufficient amount of water to fill the basin.

SEVIER COUNTY is in the central part of the territory, and includes the principal valley along the course of
thie Sevier river. In this broad valley are a number of towns of considerable size, all depending upon agriculture.
Many canals veceive water from the river, and varions small ditches-are fed from springs and streams which issne
from the mountains on each side. Only a small portion of the valley land i tilled, thousands of fertile acres lying
idle for want of water. Farming communities depending upon the smaller streams utilize them to their fullest
éxtent, small reservoirs being built in various places to hold the flood waters until needed for maturing crops.
The irrigators who depend upon the Sevier river do not enjoy the same security in regard to the permanence of
their water supply, as agriculture is rapidly being developed above them in the valleys of Garfield and Tiute
counties, and thus the summer flow of the river tends to diminish.

There is a feeling of insecurity in regard to water rights along this large river, since settlers are pushing into
every little valley and diverting npon their lands the springs or streams which formerly flowed into the river, thus
tending to decrease the amount flowing through the lower valleys. At the same time, ditches along the course of
the river are being enlarged and gradnally extended to cover new iand, and occasionally a new canal is built by an
associntion of farmers, who, by better organization and co-operation, necessarily gain strength and importance,
and by acquiring old water rights in one way or another diminish the amount available for the smaller ditches.

SUMMIT COUNTY is in the northeastern part of Utah, surrounding on two sides the re-entrant angle formed by
the corner of Wyoming, which appears to encroach upon the territory of Utah. This county includes the heud waters
of Bear river, Weber river, and the prineipal branch of the Provo. The agriculturalland is along the cumpzu'a(tlycly
narrow valleys of these streams and their tributaries, receiving water from them or from the numerous springs
issuing from the sides of the mountains. ' o ) i

The general elevation of agricultural land is from 5,600 to 7,000 feet, while the mountz}ms rise to heights of from
10,000 to 13,000 feet. The water supply of this rugged country is generally amplg at all ’mm.es of_the year, ﬂlthough
in the lower valleys losses of erops have oceurred. 1n 1889 the 1osse§ were especu‘}Hy great in this my‘d t‘ue'euunnes
adjoining. Attempts were made by the irrigators of the lower counties to restrain the farmers of Summit ?O[l}ffy’
from using all the water, so that some might flow to the dry fields below. Men came up the river at that t;me with
the intention of closing the head gates of the various ditches, but the attempt was not a success, and it does not
appear that the irrigators of the lower counties were benefited. o "

Attempts have been made in a smal way to store water, and several 1rmgaj:0r.s report that thg-y are depj&m ng
eservoirs and are increasing the supply by building new and better dams. The
- washing out of one dam, and consequent loss of property, bave t.aught the- fal‘me}‘s that. %}'eat' cm'cla) mlé;lt "be ltltzeg
in these undertakings. Small crops of wheat and oats ave occasionally raised without 1r11g,;xl?19n, ;It s ‘n'ne : 00 :
is very uncertain, and the yield is <mall unless there happens to be an unusual amount of rain, The snccess

farming, either with or witbout irrigation, depends directly upon the amount of prgeq'ntatlon.w thelllle.ve; rtlhe
snowfall during the winter is heavy, farmers look forward to 2 Prosperous season, and \zvhen 1the h?ow a. 1ls; “1;., 1(:,(.1
as it has been for several years, the prospects are discouraging, since the greater. portion of ft‘he :nqxlv'me'i .s" iz:t .
runs away in the spring pefore the water is needed. . In the upper valleys the seasons are short, frosts eccurring fat

in the spring and early in the fall, rendering agricnltural success & matter of uncertainty. . o
Noomi e s sanbvos of Grsa St ke aad nludes et ptsl e ool LT
The county extends from Oquirrh mountains on the east to the Nevada i 1t N
small m ouimin ranges, risig g abruptly from the broad and nearly level valleys and hr;;,]vmgta ge;l:lxl“zl ﬁzzx;cl‘x‘?::i
south trend, The county lies almost within the center Ofi the area formerly covered by the wa QFZ 0 sited .h ] tl;e‘se
lake known to geologists as Lake Bonneville, and the soil of the broad valleys ar{d des?rts was f%?l in th: bro‘;ul
waters, The mountain ranges were islands in the laké, and s_tﬂ] shm?r t}.le rebul'tslo W_flmje lilc ‘lred Tl slkalme
terraces, successive beaches of the lake. Thesoil in the valleys 1s very iertﬂ.(a, but is heavily chargec alkq

upon water from their own r
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salts, so that cave must be taken in applyingd“;ater. e
Lo 9’ is cultivated to a small extent.
18 """"[“'ll’f‘"“'t:wflfutf‘ii}t? ltlh‘;ék;}:lsgli:‘;\:;];lfigfted,osi) Sthat a very small portion of the broad, fertile valleys can
be il.,.i;n“zg_mAlglfgtthe foot of each mountain range tliel:e are a few SDringS. which are .11F1tlizecl. ext.her fgr \ltel:llg
stock or. if suffici ently large, for irrigation. - The monntain ranges do 1191; rise to a he'lght .sufﬁmenl? 1:0 1L.c91\‘e‘.m
very heavy snowfall, and consequently the streams from them are small in size an‘d variable in vquzmtlty. Tlx?.xe%s
a p;-evailiﬂ;r opinion among the farmers that by driving tunnels into the: mountains and gleapmg out the Tspnngs
the wiater sﬁpply can be inereased. This is undoubtedly the case where, for exz.unple, the strat@ dip away from the
valley and tend to carry the small amount of water which may be percolating through the rocks away to the
psite side of the mountains, ‘ '
0]’1"{;;& ulJ(:;: ::tt til:i;ation in this county is very great ou account of the numerous leil}lres toA obtain sgﬂicl.ent
ruter or the destruction of ditches by unexpected floods. Valley bottoms are at an altitude O't-:Lbout 4,1",00 feet,
being hut slightly above the level of Great Salt lake. Th.e climate Is extremely z'md, emd th(.are IS. a cquuler@le
range of temperature, frosts sometimes occurring late in the sprpg or carly in the’ fall, in sp;te of the high
temperature prevailing daring the summer. Among the mountains small acres of rye, wheat, a‘nd Corn are
cultivated without irvigation, although the yield is small and may not repay the labor of tilling the spll, unless the
season happens to be unusually rainy. Some alfalfa is also raised in the same way, the cuttings being only from
vne-halt to three-quarters of a ton to the acre, while on irvigated land they are 2,5 tons, .

The prineipal towns ave in the eastern end of the county, in Tooele and Rush valleys. They depend 1“01“ their
Life Jargely upon mining and stock raising, the cultivation of the soil being of secondary importance. In the
extreme western end of the county, on Deep creek, and especially in the vieinity of Ibapal, is a small amount of
agriculture, the supplies being readily marketed at the Deep Creek mines. _

UINTA COUNTY is in the northeastern corner of the territory, adjoining Wyoming and Colorado. The mountain
range of the samme name erosses the northern end of the county, while the southern and western parts are covered
by the Ute Indiau veservation, thus leaving but a small portion of the county open to agriculture. The tilled land
15 nutinly along Brush creek and Ashley fork, both of which flow into Green river. Water is taken from these
smaller streams, as they ean be readily controlled. Green river crosses the northeastern corner of the county and
then tflows diagonally through the county from northeast to southwest. Its waters, however, are in general too
far below the agrienltural land to be taken out, or at places where diversions may be feasible the expense has
been too great for the present inhabitants,

UTAN COUNTY embraces some of the best agrieultural land of the territory, its principal valley equaling if not
exeelling in advantages of loeation and water supply any other valley in the territory. This connty is south of
Salt Luke county and extends from the summits of the Wasateh westward to the Oquirrh range. In the center is
the beautiful body of fresh water known as Utah lake, on the western shore of which is a short mountain range
rising about 3,000 fect above the valley and known as the Lake mountains. These divide the county into two
portious, I'tah valley, containing Utah lake, ou the east, and Cedar valley on the west. The contrast between
these valleys is striking, the one with its well watered fields and broad lake, the other almost a desert, with but
few smuil towns and limited agrienltural possibilities. In soil and climate there is no appreciable difference, and
it is the water supply alone that gives the great superiority to the valley on the east.

The natural water supply of this county is excellent, but farmers claim that the water is not distributed with
due regard to economy or appareat equity. The greatest cause of loss is the duphication of canals, two, three,
or even {our small canals running in general parallel courses and carrying the water to land that one large canal
would serve with far greater economy. As a consequence of the large number of ditches the construction is usually
poor :u}ld the headworks and flumes are of temporary character. The dams and head gates are occasionally washed
(mt‘or mjured in floods, or, for instance, by the railroad ties which are floated down the river at the time of the
spring fresh.ets. In consequence of these injuries crops have beeu lost before the damage could be repaired,

’Ijhe principal streams watering this valley are the American fork, Provo orTimpanogus river, Hobble creelk,
bpamsp fork, and Salt creek. The Provo is by far the largest river, It drains an extensive area to the east of
the main rauge of the Wasateh, through which it euts a deep canyon. The excess water of these rivers, together
(‘;el:;i‘utll:t(; éﬁ‘fgl;lgiittiizri{letgslgiltis, gﬁally‘ﬁuds its way into Utah lake, the regulation of which is mentioned i-n the
atd aé % consequence, the ar?a;m of :ilif ils ;nm;a ?Mb!e ]%nd than e 1?6 Watered by the regulated flow of the rivers,
Ordi,mxrv e : I 3 & ‘an 125 1ncreased until limited by the amouuF of ‘Water available in
¥ Seasons.  In times of drought, ther efore, the land more recen tly brought under cultivation can not, produce
a crop, and considerable suffering exists among the later settlers.
who tljxllgzrut‘xlv::l{c ];f:t?;);lgﬂgid ;?:t;)jmﬁt(;f TtJntah, hpreviously mentioned, the‘ water supply is given to th(.)se farmers
regulations. In times of dr(;u’g ht asgd urino leglgs m(élm Sbemg classed as mﬁs't, second, or thnjd, .uccor(hng ‘to local
and most of their trees apd v g g and 188Y, the farmers having only th_lrd rights lost t}lelr crops
lost heavi €S and vines, bxcept such as were watered by hand. Those holding secondary rights also
ost heavily, and even among those having first or vrior rights the water was not sufficient for all demands.

On the terraces the soil is usually not so good, but it
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Many of the larger irrigation works of Utah valley, as well as those of Salt Lake valley, are nwned in part by
persons who do not personally cultivate land, but who annually rent their water rights at the market value. There
is no fixed price, the rental being a matter of agreement between the parties interested. Thus the owner of water
rights may rent his rights to one irrigator for a given season and to another the next. These water rights, or, more
properly, shares of stock in the canal, are supposed to entitle the owner to a certain amouut of water, each share
being intended originally to furnish water for one acre. In times of scarcity, however, one share of stock may
actually furnish water sufficient for only one-third or perhaps one-fifth of an acre, and even, in some instanees, for
only one-seventh of an acre. There is very little dry farming in this county. A small acreage of wheat is plunted
in the fall and is sometimes suecessful.-

The lower lands of Utah valley were first brought under cultivation and have prior rights to the water. After
these were taken up agriculture began to encroach upon the higher bench lands or shores of the ancient Lake
Bonneville, and later canals were taken out to water these benches, muny of them, however, having rights enly to
the surplus water. The irrigation of the higher lands has a tendency to moisten the lower fields, and when an
excessive amount of water is applied during the flood season the water slowly appears on the lands below, and
later in the season may saturate those so completely as to make pasturage, or even injure it by creating marsnes
or by developing an alkaline crust. Thus in the future development drainage must he inaugnrated as well as an
improved system of distributing the water: .

" ‘Water conservation has been atfempted in a small way, and several reservoirs have been builtin suitable plaves,
by means of whicl a few farms have been successfully cultivated. Mauy sites are favorable for this purpose,  lu one
or two instances attempts have been made with little snceess to fucrease the ordinary summer flow by tunueling
into the mountains. On the lower lands, especially near the lake, there are o large number of flowing wells, which
are useful not only for domestic supply and watering cattle but to a small extent for irrigation, They are contined
mainly to lands so low that they ave already wet by seepage. The well water is us.u:‘lliy stafed to be nat as gaod
as that from ditches, on account of its slightly saline qualities and lack of fine fertilizing sediment. («)

WASATCH COUNTY is east of Utah county, the greater portion of it being included within the eatchment
area of the Duchesne river and its tributaries, a part of the Colorado drainage.. Nearly all the county les
within the Uinta Indian reservation, but on the western end a small projection of the county lines extends aeross

« Observations on the flow of varions streams are given in the following tables:
’l‘AfiLE l.;DISCHAR(}E OF PROVQ RIVER ABOVE PROVO, UTTAH.

(Drainage area, 640 square miles.}
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the head waters of the Provo river, and it is in this small corner of the territory that the principal towps and
aut 11&!‘111‘{11?;1“:; ‘1;"{‘;1(;:;’1;:)%(;1 ab this point is comparatively broad, and the river, rising in the U%ntn, 1';.mge,,
furnishés water sufticient to supply all or nearly all the land to Whi'ch‘ it c:.m? be taken. Along the trlbutzﬂm’mes of
the Prove, however, are tracts of land for which the water suppyg is insufficient, and at.-tempts hiyve bfaen mcvmcw to
increase this by small reservoirs among the mountains. The facilities for ’ghe coystruc.:tlon (.)f.these are unusually
good, from the fact thut there are a number of small lakes and depressions of glacial origin \\fllose 011}131(5"53 can
readily be closed. It is estimated that the water can be stored at an expense of 810 per acre of land 11'1‘1;g:'ated.
Besides the use of reservoirs, the attempt has been made to increase the amount of water available by cutting g
diteh and taunel across the divide and bringing the head waters of Strawberry ereek,'a, branch of the Duchesne,
over to the Provo side.  In this way the demand for water, which is most strongly felt in July and August, can be
in part supplied,

WASHINGTON COUNTY is in.the southwestern corner of Utah, and includes the greater part of the drainage
basin of the Viegin river,  The agricultural lands are at an elevation of from 2,500 to 3,000 feet or more, and are
mainly along narrow valleys between lofty mountain ranges. The Virgin river on t_he ea§t drains a part of 1.;11(3
high platesn of southern Utah, and thus flows in ‘deep, narrow canyons, while its tributaries on the \'vest receive
water from steep mountains, which are almost entirely free from forests. The river is thus subject to violent floods
whenever a heavy storm oceurs, and at these times carries large quantities of sand and débris, cutbing the banks
and wushing away or obliterating the irrigating ditches.

The elimate of the valleys is very warm, the growing season being sufficiently long and Lot to insure the
siecess of cotton awd semitropieal fruits. The area of good land, however, is comparatively limited, and the
nnregnlated water supply barely sufficient for the present area under eultivation. The irrigators, however,
believe that water storage in side canyons and depressions not on the line of the streams can be successinlly
accomplished and larger areas thus brought under cultivation. On account of the erratic character of the streams
the expense of maintaining the ditches and diverting water into them has been very great. The head works are
frequently washed away, and several diteh owners state that they scarcely ever take water into their ditches at
the sume place two years in succession.  As in the case of the other counties in the Colorado basin, the streams
aecasionally wash out their channels to a depth of many feet, necessitating the construction of long lines of canal
to hring the water upon the land again. Stock raising and the cultivation of the soil are the principal industries,
mining and milling of gold ores having diminished in importance.

WEBER cOUNTY, in the northern part of the territory, includes some of the most easily watered lands in Utal )
the supply coming mainly from the Weber and its principal tributary, Ogden river, both issuing from deep

TanLE 2. —DISCHARGE OF AMERICAN FORK AT BRIDGE IN CANYON, UT'AH.

{Drainage area, 66 square miles.)
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TasLe 3. - DISCHARGE OF SPANISH FORK IN U;‘\NY()L\', UTAH.
L . (Drainage areq, 670 square miles.)
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canyons in the Wasatch range and uniting shortly after. The principal agricultural land is adjacent to these
rivers, between the foot of the Wasatch mountains and Great Salt lake, In addition to this there is a large open
valley on the head waters of Ogden river, being thus on the east side of the range. The quantity of water from
these rivers, although large, has not proved to be sufficient for all of the land under cultivation. In the latter
part of June need of more water is felt and in July and August there is often loss ot crop. A number of large
canals have been built from one or the other of the rivers, but most ot these large systems have rights secondary
to those of smaller claimants, and it thus has happened that, as in 1889, injunctions were obtained restraining one
or more of these large canals from taking any water from the rviver. This has resulted in great loss to the farming
communities not only by the injury to crops and trees but also in legal expenses. The amouunt of water flowing
in these two rivers has been computed from measurements made by the United States Geological Survey. (a)

o The ganging station of the Ogden river was in thoe canyon near the powdor mills above the city of Ogden and gave the total discharge of the stream. The

results are shown in the following table:
DISCHARGE OF QGDEN RIVER AT POWDER MILLS, UTAM.

(Drainage area, 360 sqnare miles.}
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* Estimated.

The gauging station on Weber river was aliove 1ho railroad siation of TUinta, about 10 miles sontheasterly from Ogden. 'Fho vesults of the mensurements are

"shown in the following table:
DISCHARGE OF WEBER RIVER IN CANYON ABOVE UINTA, UTAHN,

(Drainags aren, 1,600 square miles.)
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WASHINGTON.

[THIRTEEN EASTERN COUNTIES ONLY.]

Tutal popnlittion (average per square mile 3.86). . . ounereoinioa e i e i e et mreicean s 118, 8‘89
Namber of farms (4.15 per cent of population) .10, 692
Number of irrigators (9.78 per cent of farm owners, 0.89 per cent of population) 1, 046
Area (32,842 syuare mileB) .. e i erir e eeee e TRTTRPIPPN acres.. 21,018,880
Avea iTrigated IN CENBRE TOUT oo vme o et i o e et et et e e ceaceenee e aran.—an do... 48, 799
Aren of ull farms, 49.90 per cent IMProved. oo s ir s i e e e ettt e do... 2,921,759
Cerenls raised in eensus year, including 1,449 acres inrye. ..o ool et me e eeem e mra v eaann—.n s do... 460, 082
Barley, average prodnction, 24,51 Dushels Per a0T6 « oo oo et i e e o i do... . 50,871
f'orn, average production, 16.32 bushels per aere ..o oot e i i eteciiemcaaaaans do... 9, 820
Outs. average prodnction, 24,94 hushels peracre. ... et ce e do... 38, 541
Wheat, average production, 17,04 Hushels Per acre. . ..o oot n e i et eiees meen ceeeeeaeaan do... 3569, 901
AMAMIL o vt e et e e e e e e e e e e do... 2,924
Total vulue of all farms, ineluding lund, fences, and buildings ... ..............l..... $44, 016, 920
Estimuted total value of the farms irrigated in whole o I0 PATb. .. oo L oo e e e $2, 440, 000
Estiated value of ull farm produetions (sold, consumed, or on hand) for 1880 . .. .. it s o s $8, 386, 100
Estimated value of productions, as above, from farms irrigated in whole or in Part.. .oooou oo cin oo e ot $834, 000
Average size of Irvigated farms . ... eiieiii......0CTEB.. 47
Averaye size of irrigated farms of 160 acres and upward. ... ... .oo. ool e e e eeeeaeiaeeiae e aeaaan do... 324
Per cent of acreage of irriguted farms of 160 acres and upward to total acreage irrigated.......... e 34.. 54
Average size of irrigated farms under 160 BCTOS. . .. coo i ittt o e e e e acres.. 32
Average first eost of water Tighb PELacTe . ... o . 03
Average anndal cost of water per acre. ... el e e e $0. 75
Average first cost per acre of preparation for eultivation. oo . ... . $10. 27
Average value of irrigated lund, including huildings, ete., in June, 1890, per acre $50, 00
Average annual value of produets per aere in 1889.... ... oL $17.09

Asin the case of Oregon, the eastern counties of the state in whicl irrigation is practiced are grouped together
and used under the name of the state in making the comparisons of the condition of irrigation in the census
year.  Innumber of irrigators this state stood at the foot of the list, having a few less than the territory of
Arizona, amd also had the smallest acreage of the 11 states and territories described. In value of lands irrigated
the state occeupied an intermediate position, while in average value of products it stood high, as should follow
front the relutively small average size of irrigated farms. A considerable portion of the land was devoted to fruit
culture, and as a whole irrigation, being in its experimental stages, was conducted with perhaps more care than
in the adjoining states. The proportion of land owned by irrigators which was actually watered was small, only
17 per cent, so that the acreage cultivated in this manner could be greatly increased without adding to the number
of persons using water. The first and anuual cost for water was exceedingly small, in this respect the state comiﬁg
next to Wyoming, ’

GENERAL DESCRIPTION.

The state of Washington, at least in its southern half, is similar to Oregon in climate and topography. The
most conspicuous feature of surface relief is the Cascade range, which trends in a direction a little east of north
across the stat'e and at a distance of from 120 to 150 miles from the ocean. This range divides the state into two
gr(fa.t .partjs. (}lﬁbﬁxlg in climate and ‘agricnltural capabilities. On the western side of the range the annual
Ij)rfe(‘:l‘plta,tlon is heavy and a dense forest covers the mountains and smaller hills, while east of the mountains the
rainfall is much less and vegetation is comparatively scanty. | , ' |

TIN‘; great plains of the Columbia form the most striliing topographic feature. These extend from the foothills
of the ( ,:?scn(‘h? range eastward to the mountaing of Idaho, and from the mountainous or broken region below the
borde%- of B‘x'ltlsl) COIlI}nbi& southward across the state. The Columbia river coming from the British possessions
flows in u direction a little west of south until it has fairly entered the plain or plateau region, where it is diverted
sharply toward the west, and with many meanderings it flows for some distance in the latter direction, then bends
foward the sonth and southeast, describing roughly a half circle around the greater part of these ’high plains,

Throughout this distance the river has cut for itself a de rge, 1 ich 1 3 i
the general level. _ ep gorge, in which it flows from 1,000 to 2,000 feet below
236
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’l‘hesc? plaing owe their existence, in part at least, to extensive sheats of lava, which in former times flowed out
over portions of southern Idaho, eastern Oregon, and Washington, filling pre-esisting valleys and burying the
older sedimentary beds. These sheets of basaltiec rocks now streteh from the Cascade ran ge away to the eastward
and southeastward to the limiting mountain ranges which lie to the west of the IZockies. The surface features
to a large extent have been modified by deformation and erosion of the rocks, and also by the sedimentation in
lakes of comparatively recent geologic time, some of which lakes have been of large area, In mauy places the
basaltic roclks are deeply carved by former drainage channels known as “ coulees,” having steep, almost vertical
walls of several hundred feet in depth. The bottoms of these coulees, however, are far above the level of the
Colnmbia, to which stream their relation is not yet evident. Much of the drainage on the surface of the plains
is of the lost viver type; that is to say, the streams flow into some small Jake or swamp from which the water is
lost by evaporation or disappears by percolation or by channels throngh or between layers of the basaltic rocks.

The water supply of the plains of tite Columbia is exceedingly small. In the river itself there is an amount
sufficient for all the needs of irrigation should it be possible or desirable to introduce it, but unfortunately the
river is hundreds of feetbelow the level of the arable land and its waters can be taken out only upon a very narrow
strip of sandy bottoms. - The estimated summer discharge of the river at a point above its junction with the Suake
is a little under 60,000 second-feet, carrying at least twelve times as much water as the Missouri river in Montuna.
Fortunately crops can be raised without irrigation nearly every year over a great part of these plains, Wheat is
the Stap\{e crop, and when planted in the fall with the ground properly cultivated it yields heavily, the raius of
winter and spring furnishing sufficient moisture to bring it to matarity. Wherever there is an available water
supply, however, the farmers have begun to make use of it for irrigation in a small way, especially for watering
such plants as are injured by the long summer droughts. Vegetables, fruit and shade trees, and the hay crops
ave thus irrigated wherever possible, and although the farmer can be successful by dependence npon the raixffall.
yet it is slowly being recognized that the greatest prosperity can come only by a thorongh employment of the
available waters of {le region. ’ ' ] o

The greater part of the irrigation of Washington is being done on the castern edge of the Uoh'xmbm plains or
well within the foothills of the Cascade range in Kittitas and Yakima ecounties. Here the rainfall is prn_»bubl:v Jess
than it is farther to the east on the plains, but, on the other hand, the water supp‘ly 1s large and '«‘:on've,enu:ntly.
located. In short, there is no other portion of Washington which enjoys such' facilities for tlfe bringing "ut.."f
water upon large bodies of fertile land. The rivers have not cut their channels Iutcf the late ;s'fe(hmentary dqm;lf-«
to a depth so great as to vender it a matter of difficulty to divert water, apd coming from high 3»()1_1ntmfm“t u,;
carry during the swmmer comparatively large amounts of water, thus rendering possible the construction ot cauiiis
covering hundreds or thonsands of aeres of fertile land.

WATER SUPPLY AND PRECIPITATION.

Besides the rivers which flow from the eastern slopes of the Cas‘cadfs range into tl.xe 9()1\11{11)1:}‘ tth(;::[r];ir
streams important in irrigation are those flowing from the Blue monntains the no{'thea..stel 1 COTDET O reson,
incinal of orming ‘ver. Noptherly from this system of drainage and on the other
the principal of these formiug the Wallawalla river. Northerly from thi ¢ g conrse dud
side of the Snake arve rivers and creeks flowing from the mountains of Iduhf) in a"ge}nu‘d‘t;v'f:b ‘(vacyc oo .O.f .ﬂw
uniting in the Palouse or the Spokane river. These W:.Lters.ar_e co.mpg}'utlvely lx’ftile u:;et 3.41?‘11_ m‘; Dn'nw ﬂumk o ali
character of the topography, but mainly from the fagt .that irrigation is qu C(}H.SI("EI‘(? ] ;sslfxrln “immu di«ehz;x--re .
these rivers occur early in the season, the rivers draining tl}e lower foot‘rhﬂl.s ].\d‘\ ing © txel M-( . " Iu“eh chary
March or April, while those from the move elevated mountains reach the}r lngl‘leat point in May ¢ e
The Collumi)i"u Tiver, as shown by the diagram of river heights published in the annual report of th}? (ihn,t of
¢ < I3 - . “ L3 o " " s} » a) -
engineers, United State,s army, for 1889, page 2351, as a rule increases ngad.uﬁxlil%vh;l; ;ltf;fgﬁife::;;ﬁ:tghse Stzl‘x‘ﬂu?r’,
Maﬁ‘ch, April, and May reaching its maximum in Jupe. It then (lecl}nes r]lgplt()l\ fhat fbe ﬂt;o’tl; ]; th:s i piver
and October, reaching its minimum in November or l)ecmnper. It 1:% brof ft 9‘ ! .!; slcen for irrigation. .
ocene lator I o scason Ehan ﬂlOSE‘i il])l t;;f S(‘)n Elﬂlgbti??:vte&:.‘r;ﬁfsfx):l1‘:;52:10 3\1‘(31?1111::(1, AI&hough a few measurements,
The average amount discharged by the QH A 5 by e T of th Wiliamette the low water
iy o Tow wan, e beon e, 35 ouconer, s v e 0 L L o
discharge, as estimated by Major Thomas k. Ha ) s ob engiu as b < peen plaved it 60000
while m% a’. point above thg Snake, as previously stated, the prubuhlq al]ilflmil czlzlall:& 'giflzllili:;t::):e;li-)l O&’ oo fret.
secondfect, Tn comparison with his ruay be quoted the low water Fse mehing probably 400,000 second feet.
the highest known flood of this latter strean, that of February, 1890, reaching prohably 00, :

. 43 : o sende ranee at which the rainfall has been meusnml' fora
* - There ave comparatively iiwest‘:f;o:sf (;leti;fs&{;; ?:L%gj:mta; eounty, the results nf‘ xnxfaasurfamatl'ts eonfmged
nuznber of yeaxs. At Pleasa.nb IJ;he r;,cords of the signal office, give an annual precipitation of a trifle IB?::: t an
b 11‘ttle over 2 years, & §110WH i YY kima county, about 50 miles southerly from Ellen:‘zburg, the ral’ffall for 2 Fre 5::;
- mches,]a(;l ((}1 'ﬂt 111“01‘13 Sfl&?c%eéggew?ck vu ear t-h(;’mouth of the Yakima river, the mean rainfall for 3 years was 0,
-averaged 10.6 inches. ;

; : san tainfall for 5 years was 9.8 inches.
inches. aud about 25 miles south of this poiut, ab Umatilla, Oregon, the mean rainfall for 5 ¥
P y © - -l >



PR IRRIGATION.
Farther tu the east, at Wallawalla, on the river of the same name, the average rainfall for over 4: s‘fs;brl? \xvvz}?I’IGiz
inches, and at the fort south of the city the mean for 15 years was 17.0 inches. The elevation of Wallawalla is
rfiven at 930 feet above sea level, 3 L
# (‘l(l}::it;x:g;xt;;ﬁ-lg);;\ofx: ;he (olumbia river toward the higher mountainouns rﬁegwp- of I(1g119 the alntglggootfm;u?ll
increases. For example, at Dayton, in Columbia county, wl%ere the elevation is 2}-1)111'0}t;}nately % b rhee‘z tﬁe
average rainfall as obtained by 6 years’ observation was 26.7 inches. At Po‘me‘ro.y, in Gmhgld‘ coun V, \;Vlel;, e
clevation is 1,900 feet, 2 years’ observation of rainfall gave an average of :303 _mqhe.s. At Colfax, in Whitman
vounty, where the elevation is 1,974 feet, the average rainfall for 2 years was 26.1 1n(:llgs. . 7 )

'I:Ixis increase of rainfall from the plains region toward the mountains Aat the cast is shown :?lso in t.he case of
the records at Fort Spokane and those at the city of Spokane. In the first instance, that at tl}e fort, which is near
the junetion of the Spokane and Columbia rivers, at an elevation of ‘1,600 feet, the average rainfall for 7 y'en,rs was
12.4 inches, while at Spokane, 50 miles farther east, and at an elevation of 1,910 feet, the mean .m%nual ra.u?tull for
# yvears was 19.1 inches. Farther to the north, at Fort Colville, in Stevens county, the rainfall for 18 years
av;amgud 17.2inches.  In comparison with the precipitation in eastern Washington may be nf)i:(ﬂd that on _the coast,
where at one point the average has been upward of 110 inches per annum, the maximum being over 18(). mches.‘

The distribution of precipitation by months has been obtained by compiling the records of the mgna'I oﬂl('ze
relating to the principal rainfall stations of eastern Washington, The greatest amount of rain usually falls in
Junuary and the least in August, the amount increasing rapidly through the fall. Taking the mean of all the
stations of eastern Washington at which observations have been continued for several years, it appears that in
Junuary there fell 16.0 per cent of the total precipitation of the year; in February, 13.0 per cent 5 in March, 7.4;
April, 7.05 May, 7.0; June, 6.3; July, 3.7; August, 2.0; September, 5.0; October, 8.3; November, 9.3, and in
December, 15.0 per cent.  In December, January, and February 44.0 per cent of the total annual rainfall fell, while
in July, August, and September only 10.7 per cent was precipitated.

Comparing the discharge of the rivers with the precipitation as regards distribution through the year, it is
apparent that while the quantity of rain steadily diminishes from January until August the amount of water

available, on the contrary, rapidly increases to May or J une, and then falls off, the minimum river flow oceurring

a month or more after the time of' least precipitation, both of these inereasing toward winter,

The climate of the state has been discussed in publications prepared under the direction of the chief signal
officer, one of these written in 1885 by Lieutenant Frank Green bein g a report on the interior wheat lands of Oregon
aud Washington., A second report by General A. W, Greely, on the elimate of Oregon and Washingtou territory,
printed in 1859, gives tables and diagrams illustrating the precipitation and temperature. Mention should also be
made of the report by Lieutenant Thomas W. Symons of un examination of the upper Columbia viver and the
territory in its vieinity in September and October, 1881, and published in 1882, Briefly stated, it may be said that
the climate of Washington is mild, the fluctuations of temperature being within relatively narrow limits. The
winters are short and seldom severe except in the | 3ig Bend country. The chief drawbacks are the long dry summer
and the prevalence of winds, especially throughout the level country. '

IRRIGATION DEVELOPMENT.,

From what has already been stated it will be apparent that the relation of irrigation to agriculture in
Washington is determined largely by convenience and the question of expense; that is to say, in castern
Washington agriculture is fairly suceessful in nearly every county without the artificial application of water, but
wherever water can be obtained at moderate expense irrigation lLas been introduced, and the results obtained by
this method of agriculture have demonstrated its value, On the other hand, where water can not be obtained the
farmers claim that irrigation is unnecessary and seem to be- content with the ordinary methods of farming,
although it is apparent that many erops can not survive the seanty rainfall of summer combined with the effect of
the almost ceaseless winds.

In most counties irrigation is still in the experimental stage, being used to tide over an occasional dronght,
and even in western Washington flooding of the lands is occasionally resorted to in order to inerease the f01:1~g(;
erops.  For example, in Cowlitz and Skamania counties some of the smaller streams have been dammed in order
t‘o create flrtiﬁcial mmarshes, and even in Chehalis county the yield has been doubled by summer irrigation. One
f,?:rryf:;ﬁﬁi;i?oiftdl;z zltigigizlelo\pilillllenxt of 1r1r~igat_i?‘1‘1 is t;h(.a lo“‘r sellir},g‘!; value of cereals, together with the high 1‘a‘tes
oL ‘ L . 1y not pay to irrigate lands to raise wheat when the farmers who are producing
it in large quantities without irrigation can barely live,

There is Syl i i . i i
e ey O: z}fgfﬁfﬁ)srml?i tf:;xtlic:llé ;:)111:;,l éﬁlﬁgzgnﬁioﬁseimm Vlfashmgtor_l that .the bunch grass lal.nd, ttht 18,
wheat can be raised by proper cultivation. The :bulfch 131‘;2 % 1n'0h rl?qmre lrllgﬂtlQn- ropeney s ol ﬁOH.I‘ISheS
becoming a natural hay duriug the droughts of summe% ;s ne 11(; th ot e Ql‘Ol)erty o Self-mll‘lllg o
highly regarded that it:ﬂx name has become g synonym for f’m t(;ln'e fvo 1 ey able of forge D ointy and i 5o
lands on which the sagebrush grows, althougl ]yb i ) y e va uable or p Tosperaus. O n tl'xe contrary, the

' : ) gh laving a- rich soil, are too- dry for ltivati thout wateri
and sagebrush land without water supply conveys ideas Tes ’ S Hvation without w e

as of worthlessness and poverty,
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The methods of irrigation do not differ materially from those used elsewhere, the general practice being to
flood the lands on which hay or cereals are raised, or to conduet the water throngh small furrows between rows of
vegetables, corn, or other plants. QOcedsionally more systematic measures are used, as, for example, having the
ground leveled and provided with low ridges of earth or checks by which the water is retained at a uniform depti
over the inclosed area. The size of the space within the checks is regulated by the slope of the land, the more
nearly level the larger the space. In one case the checks inclosed npward of 5§ acres, and an irrigating stream was
used sufficiently large to cover this ground in 2.5 hours. When one area is full, the water, unless the ground is
very dry, is drawn off into the next area 11)(,10%(1 by checks, other water being run in at the same tune by means
of the small lateral ditches,

ARTBSIAN WELLS,

Small artesian areas have been discovered near the eastern side of the plateaun region, and also toward the
western edge, not far from the foot of the Cascade mountains. Those on the east are at Pullman, in Whitman
county, and near Latah, in Spokane county. At Pullman theré are reported to be 8 wells from 70 to 180 feet in
depth, 3 to 5 inches in diameter, and discharging on an average about 100 gallons per minute. The wells were
put down for town supply, and none of the water has been used for irrigation, since there is usually an abundant
rainfall.  About 10 miles east of this locality are the flowing wells at Moscow, in Latah county, Idaho. In the
Moxee valley, in Yakima county, two flowing wells are reported. Southeasterly from this point, near Pasco, in
Franklin county, a well has been drilled to the depth of 527 feet without success. Attempts have been made in
various parts of the state to obtain flowing water, but so far as can be ascertained they have been failuves, At
Tacoma the deep wells, although obtaining an ample supply of water, do not flow.

A geological reconnaissance by Israel O. Russell, of the United States Geological Survey, for the purpose of
obtaining information as to the probable extent of artesian conditions in the counties of Yakima, Kittitas, and
Douglas, confirmed the view that the geological structure of those conuties is in general unfavorable to the hope of
Aobtaiuing artesian waters, As deseribed by him and Dy other writers, this conntry, together with the rest of
central Washington, is underlaid by a thick sheet of lava, composed of many layers, above which are heavy
deposits of clay, sand, and voleanic dust. These two great formations were originally horizontal, but now are
broken by many lines of fractare, blocks being tilted in various directious, their edges forming mountain ranges.
Thus it is evident. that there can not be a broad artesian basin extending from the Cascade to the Rocky
mountains.

In a very few localities the strata have been upturned in such a manner as to form small basins, but even
these have sometimes been broken or cut by drainage channels, destroying what might otherwise hiave Leen
vonditions favorable for small artesian wells. The most notable case where the artesian character is found is in
the Moxee valley, where successful wells have already been obtained. In the eastern part of the Yakima Indian
rveservation also, as Mr. Russell points out, the facts seem to show that flowing water may be obtained. In the
remainder of the region examined he does not consider that farther expense in drilling wells is warranted,

CONDITION OF IRRIGATION IN BACH COUNTY.

NUMBER OF IRRIGATORS, AREA IRRIGATED, FARMS, AND CROPS, IN EACH COUNTY IN WASHINGTON IN 1880,
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ADAMS COUNTY is a little east of the center of Washing:toy, cqmprising a po‘rtut)p of’ Phqzhlggli) ﬁﬁmz ]cl)ralc)zgllll;:
partially surrounded by the great bend of the Columbia. 'No 1r'r1gat10n has bee]:'l (]l)mc (rllgsc rlelfﬁ s (szufﬁcilént, mOiSmre
of the diﬂiculty of obtaining water. The soil is rid?ta'nd ;n sﬁzl‘;og ofl (‘fl‘;z j:;ma]e;t ;;);Lbis ?1 v alwkays et o

snable % re, oats, and barley to mature, is rep y I ) t cor we 78 Su ' .
“ szlqtlib(?;f::;:;’lfjs’beeu, settled bgt a few years, .and the principal occul)atlor}tls wl;ela)z i)i:lillit a%ﬁgﬁfg ;;
experienced in obtaining sufficient water for domestic purposes, and( frequently .1 'mu‘s“ 'thoui s of
4 or 5 miles. Wells are sunk usually to a depth of from 100 to 200 feet, occasionally wi .

IRRIGATION.

probable thatin future a small amount of irrigation will be introduced by the use of the water of the Palouse river,

which flows along the southeastern corner of the county, or by the storing o.f f-SOfne of the flood waters of early spring.

ABOUIN COUNTY is in the southeastern corner of FVashington, a@ommg YszLIIO\vz]»l C](l)'l:]llty’l. ?\reiroln, l?d
separated from Nez Perces county, Idaho, by the Snake river. It comprises a ]_)([)I‘thll» of t ’e‘ lbt 1? at;m ‘(‘01‘01]1 ry
between the Blue mountains and the deep gorges of that stream. The Grande Ronde river enters ' (? southern
part and flows easterly into the Snake, and to the north of this are a number of s?nz'dler Streums.ﬂ.own_lg from the
mountains in the same general direetion, All these streams are bordered by precipitous walls, rising in places to
a height of several hundred and even a thousand feet. ) » i )

The surfuce of the high divides between the streams is usually nearly level, and is covered by a vich soil,
which, with an abundant rainfall, produces heavy crops. In 1885 tl.lere. is reported to have been an }111115}1&1
amount of precipitation. Large crops were raised aud settlers flocked in, After that time there was a sugcesswn
of years during whicl the rain apparently diminished in quantity. The crops were scant_y, S0 nmaeh so that many
of the settlers were compelled to seek homes elsewhere. In many localities the population in 'th(‘z cen&u§ year is
allegell to have Deen one-third less than it was 4 years before, and the production of wheat fell in one 1nstm.me
from 30 bushels per acre to about 12, The principal industry at present is stock raising, the cattle fiependmg
almost entively upon the native buneh g rass, which is about the only forage plant adapted to the dry climate.

A little ivvigation is practiced on the bottom lands bordering the Snake river and Asotin creek, wzlrtel"being
brought to the smalllevel areas by ditches from side streams wherever practicable. Great difficulty 1ts experienced
in tukin g water from the river, as the topography is such that ditehes ean not readily be built, In a few cases
pumps have been tried, and 3 pulsometers have been in use, The cost of a pumping plant capable of delivering
i) gallons per minute, or 0.66 of a second-foot, to a height of 60 feet is reported to be $1,000. The expense of
operating this is #6 per day of 10 hours, this representing the cost of wood for fuel and the wages of one man. At
the rate given a pump would deliver nearly one-balf acre-foot of water per day, and thus an acre-foot would cost
over 812, The water must evidently be used with very great care and a high duty obtained in order to make thig
profitable,

Another method of raising water to the top of the steep banks along the Snake is by means of waterwheels
driven by the current. These are usually modifications of the ancient Egyptian noria, an undershot waterwheel
currying buckets npon its rim. A new device lately introduced consists of a wheel mounted upon a boat or raft
seentely fastened to the bank. This carvies a tower 60 feet in height, to the top of which extends an endless belt
carrying elevator scoops, The current drives the water wheel, and this in turn causes the scoops to carry water
to the top of the tower, where it i3 discharged into a pipe leading down the tower, out-to the shore, and up the
hank nearly to the level of the top of the tower, where the pipe empties into a ditch.

COLUMBIA COUNTY i in southeastern Washington, extending in a narrow strip from the Snake river
southward over the summits of the Blue mountains to the Oregon line. It is similar in topography and climate to
Asotin county, from which it is separated by the narrow area of Garfield county. Asin the case of those localities,
wheat aud other eereals and fruits are raised on the high rolling plateaus or hill lands, at elevations of from 1,500
to 3.000 feet. A a rule the higher grounds receive or retain more moisture than the lower, and crops are generally
suceessful on them.  In 1888, 1889, and 1890 the crops were lighter than usual, owing to the deficiency of rainfall.

The streams rising in the Blue mountains flow for a short distance northerly and then unite to form the
Touchet river, whose general direction for a time is west, parallel with the Snake.  After entering Wallawalla
eounty it turns southward and empties into Wallawalla river, a tributary of the Snake, All these streams, like
thoxe of Asotin county, have cut deep gorges, rivaling that in which the Snake river flows. In the bettoms of these
FOIEes ure narrow strips of land, the soil of which requires irrigation in order 4o support plant life during the
snimer. With plenty of moisture the yield of frait, alfalfa, and grasses for forage is very large, and farmers have
been induced to attempt irrigation wherever practicable. The ditches are small, serving merely to irvigate a few
acres of the bottom landg alony the stream. ‘

IL)C;}T'HLAS COUNTY i3 a.tr?ﬂe east of the eenter of Washington and comprises a large part of the area known
as thp L;g Bend c:ount;-y. It is bounded on the north, west, and partly on the south by the Columbia river, which,
as hetn.re stated, deseribes roughly a great semicircle in this part of the state, cutting deeply into the high plain
or platean formed by the lava sheets which cover eastern Oregon and Washington. The surface of the county
2;L¢:Il‘:llli’1lfnitﬁh %?dtlllli]g g;;u({l::rt{l\? 30}1t.1), and 1rs‘deeply cut by steep walled ravines, or coulees, as these are

3 néand Moses coulees are the most importaus, both traversing the northern half of
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the county diagonally from northeast to southwest., The former begins on the Columbia near the east line of the
county and continues for about 55 miles toward Badger mountains, The walls of this chasm are, according to the
report of Lieutenant Symons, about 350 feet high, and are nearly perpendicular, being broken down in only one
place about half way of its length. At some places the coulee reaches a width of nearly 4 miles and in others
becomes quite narrow. The nearly level bottom is about 1,000 feet above the Columbia river. The soil in many
places is rich, but erops ean not be produced without irrigation.

Moses coulee is from 12 to 15 miles west of Grand coulee and lies nearly parallel with it. Between the two is
high land with rich soil, producing’ good crops wherever cultivated. The difficalty of procuring water for stock
aud domestic purposes has, however, retarded the settlement of this area. West of Moses coulee and between it
and Columbia river is another area of high land, on which are most of the farms of the county. This is well
adapted for agriculture in every respect save that of water supply. On these high grounds crops are less liable
to be injured by frosts than on the lower lands, and there is probably a greater amount of moisture in the soil, so
that wheat, oats, rye, and barley, and even some fruit trees, thrive and produce abundantly. The early settlers
tried the low lands first from the supposed better facilities for water, but soon discovered the greater natural
advantages of the higher grounds, both in possessing more nmoisture and in freedom from alkali. In many cases,
however, they are compelled to bring water for long distances for household use during the summer. All the
higher lands are farmed without irvigation, but on the low lands, both along the Columbia river and in the coulees,
owing to the intense heat of summer nothing can be raised unless watered.. As yet the connty is sparsely settled,
few farmers having been there for move than 5 years, and the water facilities have been so poor that irrigation
has made little progress. There ave few creeks in the county, and these, like the Columbia river, flow in deep
gorges, s0 that their waters can be used only on the fringing bottom lands,

The southern half of the county is lower and less fertile, having almost the character of a desert. Apparently
the droughts are too severe for the cultivation of cereals, and the pasturage is comparatively poor. There are
low lands along the Columbia near and below Priest Rapids, the river having left its canyous, 2,000 feet or more
in depth, and the banks being so low water can possibly be taken out for irrigation. There is already a project
on foot to construet a eanal heading in the mouth of the canyon and bringing out water upon the low lands near
Priest Rapids and in the extreme southern end of Donglas county, the canals possibly extending into Franklin
county. Such projects will require the expenditure of great capital, and it is still questionable whether the profits
will be sufficiently great to induece any persons or corporations to undertake the work. Wherever these lands can
be brought under irrigation, either by water from the river or from some spring or small stream, the yield of the
various crops is enormons, and it has been found that all the grains and fruits reach a high degree of execcllence.
The county is described as largely a sagebrush desert of little present value and where water can not be had for
irrigation  In the vicinity of the thriving town of Waterville and along the border of Lincoln county the rainfall
is usnally sufficient for the production of a somewhat light crop of wheat. The rocks of the county are mainly
basalt, having a thickness of about 2,000 feet. Beneath these lavas the rocks are much disturbed and deeply
eroded, and the basin structure necessary to secure an artesian flow apparently does not exist.

FRANKLIN COUNTY is southeast of Dounglas and south of Adams conuty, comprising that portion of the high
plain of the Columbia north of and near the junction with the Snake river. It is in most respects similar in
topography to the rest of the country within the great bend of the Columbia. As in the whole of this area, the
cereals where raised are produced without irrigation, this latter method of agriculture being used only in the case
of a few orchards on low ground. A project has been set ou foot for irrigating some of the land along the
Columbia by taking water from the Snake river a short distance above its mouth and bringing it by diteh to the
vicinity of Pasco. It will be necessary to raise the water from the Snake river by machinery, and so far as can
be ascertained the success of such a project is not yet assured.

GARFIELD COUNTY is in southeastern Washington, soath of the Snake river, and between Asotin and
Columbia counties. It consists principally of a high, deeply eroded plateau, around which the Snake flows almost
in @ semicircle, thus bounding it on the east and north. Toward the south the county extends in a narrow strip
from 6 to 10 miles wide over the crest of the Blue mountains to the state line 6f Oregon. A number of small
streams issne from this mountain area and flow outward to the Snake river. The principal of these are Alpowa,
Deadman, Pataha, and Tokanon creeks, each of which flows in a deep gorge or canyon for the greater part of its
course. : ‘

Oun the high and comparatively level lands wheat, rye, oats, and barley are raised successfully 3 or 4 years
out of 5. Occasionally the drought proves too severe, and the farmers meet with losses and discouragements.
Irrigation is carried on to a small extent on the narrow strips of land, from 100 to 300 feet wide, bordering the
creeks just mentioned, and also on the small sandy bottoms or “bars” in the gorge of the Snake river. The
suceess of peaches, plums, pears, apricots, grapes, and smatl fruits in these localities is wonderful, as the insect
enemies of orchards and vineyards have not yet penetrated these regions. Water is diverted to the orchards

~and gardens in these places by means of small ditches from springs or from the stream itself. Along the Snake
river a little water is raised to the sandy low lands by the use of pulsometers, thus irrigating a few valnable
orchards. : :

1690 TR——16
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" There is little probability that water can ever be brought out upon the wheat lands, as the streams are from
100 to 1,500 feet below the general level. The soil of these lands usnally retains moisture to a remarkable degree,.
and if there is a heavy fall of snow during the winter the farmers’ success is assured. Water for domestic purposes
is nsnally obtained from wells from 10 to 50 feet in depth, although in some localities the farmers have found it
necessary to haul water for several miles. Irrigation is being practiced wherever water is accessible,-and the
present supply is nearly all utilized. The largest of the creeks mentioned, and probably the only one having
a surplus of water, is the Tokanon, the others, particularly Deadman and Pataha, discharging in summer, it is
said, only sufficient to supply water for stock and domestic purposes.

Krrrirds coUNTY is in the central part of Washington, east of the Caseade mountains, extending from the
-summits of that range in a general southeasterly direction to the Columnbia river. It is bounded on the north by
the Wenatchee river and on the south contains the head waters of the Yakima river, which flows southerly into
Yakima county. Among the mountains at the head waters of these streams are numerous beautiful lakes several
miles in length. These tend to equalize the flow of water in the streams and thus inerease the summer discharge.

The principal agricultural area within this county is in the Kittitas valley, near the center of which is the
town of Ellensburg. This valley is 10 miles or more in width and 18 miles long. It is bounded on the north aud
west by mountains containing deposits of valuable minerals and covered with timber. Within the valley little,
if anything, can be raised without irrigation, as the precipitation dnring the summer months is very small and
the winds which prevail tend to promote rapid evaporation.  As pointed out by Mr. Russell, this valley is
so situated in reference to the Yalkima river and to the creeks coming from its mountain borders that nearly all of
its lower land can be irrigated. There are excellent sites for storage reservoirs among the mountaing and foothills,
water to fill which can be obtained fromn the numerous crecks. The valley is on the edge of the high, somewhat
humid region along the foot of the Casceade mountains, and on the uplandsis a most excellent pasturage. To the

ast, however, the lands extending to the Colambia are more arid and the vegetation is scanty.

Water for irrigation is taken from the Yakima river or from small tributaries of that stream. In the case of

the river itself there is a supply of water sufficient for all demands now made upon it. The smaller streams,
however, do not furnish an abundance duving the summer, but there is such scareity that only a portion of the:
crops eultivated can be thoroughly irrigated, and it often becomes necessary to cut some of them for hay. Some.
of the farmers propose to increase the summer flow of the creeks by the construction of reservoirs in the
mountains to Lold a portion at least of the flood waters which now run to waste before the beginning of the
irrigating season. As a vesult of the deficiency of the water supply controversies regarding water rights have:
already arisen, and expensive litigation has been entered upon by many of the farmers, who can ill afford this
drain npon their resources. The greater part of the eastern half of the county is composed of broken lands and
sagebrush plains, on which crops can rarely be raised without the artificial application of water. There is no
visible means of supply for the greater part of this area, and it is difficult to obtain water even for domestic
purposes. Near the junction of the Wenatchee with the Columbia a small amount of land is irrigated, principally
by means of the waters of springs., It is probable that a portion at least of the lower part of the level lands here

can be irrigated by water taken from the Wenatchee or the Pechastin, but the expense of constructing a ditch of

the length required is beyond the means of the present inhabitants. Near Ellensburg two wells have been sunk
to considerable depth in the hope of obtaining an artesian supply, but as yet without success. In the Kittitas
valley the ordinary wells average about 30 feet in depth.

There are many small ditches in this county and a few of large size.. Among the smaller ditches may be
mentioned First Oreek ditch, taking water ont of a stream tributary to Swauk creek, which flows into the Yakima

east of Teanaway viver. This ditch is about 12 miles long and 6 feet wide, and cost probably 86,000 in all. It is.
owned by two irrigators, who divide the water equally. In 1889 about 600 acres were irrigated, about 500 acres.

being in-wheat and the remainder in oats and vegetables. Gallaway ditch takes water from Wilson creek and
carries it out in a southwesterly direction for about 8 miles. The average width is 5 feet. The ditch was construeted

in 1877 by irrigators, who took advantage of an old channel of the stream which extends for a great part of this

distance. In 1889, 400 acres were irrigated. Watt diteh takes water out of Manastash creek, which flows into the
Yakima from the west side, nearly west of Ellensburg, The water is taken out npon the north side and carried a
distance of 6 miles. The diteh is about 5 feet wide and cost probably $2,000. It is owned by private parties, who
divide the water among themselves. The owners of this ditch, as is the case with many other irrigators, have been
compelled to enter upon suits at law for the protection of their claims to the water. Bull ditch takes water from
the Yakima river near Ellensburg and carries it out on the east side. The length of this ditch is 7 miles, the width

about 7 feet, and the cost was $5,000. It is owned by farmers, who divide the water into tenths and disiribute it-

according to the number of shares or tenths owned by each. In 1889 about 1,000 acres of meadow land and 500
acres of grain were irrigated. In the case of grain the water is turned into plow furrows from 60 to 100 feet apart,
but the meadows are generally flooded, the flooding being repeated from two to four times each year.

The principal ditches of the county arve those taking water from the Yakima river and carrying it out upon
both sides in the vicinity of Ellensburg. Tlte ditch on the east side of the river, owned by the Ellensburg Water
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Company, is 25 miles long, 12 feet wide, and cost, for the 17 miles completed in 1890, $45,000. The owner of a
share in this corporation is entitled to one-half miner’s inch of water, this being considered sufficient to irrigate an
aere. In 1889 about 2,000 acres were irrigated, the crops consisting of wheat, oats, barley, potatoes, and hay.
The capacity of the ditch is reported to be 48 second-feet. The supply of water in the river is very large, but the
diteh does not carry an amount sufficient for the demands made wpon it. Above aud north of this ditcl is a large

area of land which it is proposed to irrigate by the construction of a much larger canal, taking water from a point .

higher up the stream. The Westside irrigating canal is about 14 miles long and averages about 12 feet wide. It
is estimated to cost when completed $30,000. At usual stages of the river there is no necessity of a dam for:
diverting the water. The corporation owning this diteh is composed of irrigators who use its water. Work was
begnn in June, 1889, and water was first nsed in 1890,

KLICKITAT COUNTY is in southern Washington, lying in a narrow strip along the Columbia river from the
Caseade mountains eastward nearly to the mouth of the Snake river. A great part of the county, especially at the-
eastern end, consists of high plains similar to those on the opposite side of the river, in Umatilla and Morrow counties,.
Oregon. These plaing are deeply cut by canyons, in which, in the springtime at least, small streams are to be:
found. The western end of the county is higher, being hilly or even mountainousin character. In nearly all parts
of the conuty crops are raised without irrigation; but especially at the eastern end theve are oveasional failures,
owing to a deficiency of rainfall. If there is a heavy fall of snow during the winter and this melts gradually,
saturating the ground, the farmers can depend upon an abundant harvest, but if, on the contrary, the snow fall is
light or melts rapidly before the ground thaws, the chances of success are 1uhuded

Irrigation is practiced on the low grounds along the Colambia river mainly tor the purpose of raising ﬁ'uit, and
also in depressions known as swales. The water is obtained in nearly all instances from springs, a small amonnt
being pumped by windmills. In the ease of the swales the ground is naturally moist, and the ivrigation processes,
it they may be so called, consist in regulating the supply of water by means of dams, at one time allowing it to.
flow freely from the springs or at others draining it off when in excess. The principal crop raised in these localities.
is for forage. These areas, compared with those irrigated for gardens and orchards, arve large and swell the total
irrigated in the county. There are very few ditches for irrigation, and of these the Cameron ditch may be given as
an example. If takes water from White Salmon river, carcying it out upon the west side for a distance ot about
4 miles. The width of the diteh averages 6 feet and the cost was $3,000. It was begun in 1886 and used to a.
small extent in 1800. The water is diverted from the river at-a point where there are two islands, part of the
chanuel between them being obstructed by a log dam. Its course is mainly throngh land covered with a poor
quality of pine timber, which must be cleared before the ground can be cultivated. The diteh has been built by
private parties who have not yet been able to bring it to completion. The water supply is ample.

LINCOLN cOUNTY is in eastern Washington, north of Adams county, and forms part of the great plains of
the Columbia., Tt is bounded on the north by the Spokane and Columbia rivers. The drainage systems of the
county cousist of small creeks, a few of which flow northerly into the Spokane or the. Columbia., The greater
number, however, run in a general southwesterly course, finally nuiting to form Crab ereek, a stream flowing in a.
westerly du'ectlon through a series of lales into Donglas county, where the waters finally disappear by evaporation
from the surface of Alkali lake. These streams have cut deeply into the surface of the (,ounty andl flow in canyons
or gorges from 100 to 600 feet deep, or even more.

On the high volling praivie lands of which the greater part of the county is composed nearly all erops of the
temperate zone are successfully raised. The soil is very rich and in many years the yield is excecdingly large.
The drought of 1889, so disastrous in other parts of the country, diminished the yield, but did not impoverish the
farmers. There is usually a heavy fall of snow in winter, which, melting, saturates the ground to a great depth.
Aypparently the structure of the soil is such that as the dry season comes on some of this moisture returns toward
the surtace and reaches the roots of the plants. On the low lands along the streams, as, for example, in the
narrow valley or gorge of the Colwmbia river and of Crab creek, erops usually requirve irrigation. The soil there.

‘Is somewhat sandy, not retaining water for any great length of time.
usually at a depth of from 100 to 200 feet below the general level of the 1110 h prairie, and this water caun be easily
led out to irrigate the small patches of low ground.

From the character of the conntry and the fact that crops are successful without irrigation, it appears donbtful
whether any large system of water supply will ever be introduced. The greater part of thc water flows too far
below the surface of the ground to be brought out npon the land, and the country is so rvolling and broken by
canyons that canal construction wonld be very expensive.  The development of irrigation in a small way, however,

will doubtless eontinue, as the benefits derived from this method of agriculbure are such as in some places to

warrant the expenditure of considerable sums for watering alfalfa, timothy, and other forage crops, as well as
fruits and vegetables. At present a large part of the forage is made by cutting wheat and oats, since without

irrigation alfalfa is not uniformly successful and frequently does not thrive through the droughts of summer. The

water supply for domestie nse is good. Wells usually reach water at a depth of from 10 to 30 feet, although in

some places it is necessary to drill or bore to a depth of from 100 to 200 feet. So far as can be ascertained, none.

of this water rises and overflows.

Springs issue fromn the walls of these gorges,
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SPOKANE COUNTY is in eastern Washington, adjoining Kootenai county, Idaho. The principal .city, SpolFaucz
ix the commercial center for eastern Washington and vorthern Idaho, and 'the greater part of Phe bll?lllGSb'
pertaiuing to the mining and manufacturing interests, as well as to @gricu.lture, is tl‘*ausucteq here. ‘ The ;uri‘a‘cfal(#
the country is hilly or consists of high rolling prairie lands with a rieh soil, producing won’deliful crops of cerea .s‘.
The «;eount&' is drained by the tributaries of the Spokane river, the outlet of Luke Ceenr d'Ale.ne. The‘se strea.n.ls
have deeply eroded the surtace and flow at a depth of from 100 to 400 feet bel()?v the le\fel of the rol‘hng prairie
Aands. [rrigation in this county is exceptional, since the rainfall may be cousuler'ed as 'a»bundant for all erops.
The only cases in which it is practiced ave those in which a water supply was obtained with 11101‘6"611&11 ordinary
tacility ;111(1 utilized by men accustomed to that method of farming., Besides the three instances given, there are
uther ;-uses in whiclh \;‘ﬁ'ﬂfl‘ has been used in o small way for gardens and fruit trees, but these ean scarcely be
cousidered as systematic irvigation. .

The majority of farmwers in this county do not look upon irrigation as feasible or necessary, but there are d few
who recognize that by means of an abundant water supply, even when the annual rainfall is large, the yield per
acre can be greatly increased and a second or even a third cutting of forage plants obtained. There has been no
year in which the erop failures have been particularly serious, although in 1889 the yield was greatly reduced.
During the winter there is usually a heavy snowtall, which, melting, saturates the ground in spring, so thut all the
cereals exeept perhaps corn reach maturity, the size of the crop being in a rough way proportional to the depth of
snow.  The dry season Degins usually about the first of Juue, after which there is little rain until late in the fall.
There is an ample water supply for domestic purposes, and good wells are usuall y obtained, the depths being from
1010 50 feet, or sometimes more.  No flowing wells are reported. .

STEVENS COUNTY s in the northeastern coruer of the state, bordering upon British Columbia on the north
wid Kootenai county, Idaho, on the east.  From this latter county Clarke fork flows in a westerly dirvection into
Stevens county, then continues northerly to a point 2 or 3 miles beyond the boundary of the United States, then
it tnrus abruptly to the west again and empties into the Columbia, the junction of the two rivers being almost on
the boundary line of the British possessions. The Columbia river, entering Washington, continues in a general
souther]y direction until it reaches the mouth of the Spokane river, which forms a portion of the southern houndary
of Stevens county. It then coutinues westerly in its course around Dounglas county. '

The portion of Stevens county west of the Columbia river is included within the Colville Indian veservation,
Last of the river, however, are many farming areas, the greater part of which have Dbeen occapied for only a few
years, This nearly triangular area, bounded on the west by the Columbia, on the east by Clarke fork, and on the
south by the Spokane river, is known as the Colville region. It differs widely in many of its features from the
conntry to the south, this difference being due largely tothe absence of the lava sheets which underlie the greater part
of the counties to the south, and give them their peculiar topography. The basaltic rocks do not extend north of
the Spokane river, but in their place are rocks related to the granites, and instead of the steep cliffs bordering the
streaws, s in the case of the basaltic areas to the south, are sandy terraces rising gradually from the river
bottoms. .

A large amount of detailed information concerning this area is made available by thie contoured maps and
descriptions of the Colville country, prepared by the northern transcoutinental survey and published in 1883, As
shown by the agricultural map, the Colville valley, with its rich alluvial soil, extends in a general nm'thei'ly
dlivection through about the center of this area, being coutinned on the north by Echo valley to the terrace lands
of the Columbia, and on the south to the Spokane river by the sandy plateau and terrace lands of Chamokanc
ereek.  Throughout this region, especially on the bottom lands, agriculture is generally suecessful without the aid
of irrigation, although many of the farmers have found it of benefit to divert water from the small streams for
gardens and trees upon sandy soils, As a general statement it may be said that grasses, fruit and shade trees, as
well as eorn and vegetables, grow better if irrigated during the long drought of summer. On the Lottom lands
along the Colville river redtop and timothy hay are the prineipal ‘products, wheat and oats being raised on the
benches and depending for their moisture upon the rains. ' : )

The (Jo[ville_: valley is bounded by mountainous areas, the surface of which is too broken for agriculture, To
the east, along Clarke fork, in the vicinity of Calispell and. southeasterly from thab point, are broad bottom lands
u.x'u_ul]y «‘»\.'erﬁ()wet.l each year by the spring freshets, so that, as in the case of other valleys along this stream,
{lrzuuage i8 somemmeﬁ more necessary than irrigation, TIf the annual overflow does not oceur, however, and the
hay lands along t"l'xe river and creek bottomns are Dot thoroughly wet, the crop is greaﬂy reduced and is sometimes
3:11 If.‘.]‘l gx‘:?(ls\m“-m:tlﬁrxa(l)lntg:)?lxsiiiltdiﬁl()f %’f Jolville region, along the banls of the Columbia, is a sucession
raixed without x’t Water is taken ;';()1n)t£é ;m-lllelfr Iill*ligablll('ml' *Is gel{el'ally - o, .fblth(ﬂlgh Srovs have been
orchards, and hay lands. 1t is possible th‘xth'm c( 121 ebA v be tak o lntq e Oolumb} pand s usgd ior gardens,

: 3 8. $ at a canal may be taken out of the Columnbia at some time to cover a
portion of these terraced lands. S ‘
lerxgg‘i:!; 1;:(1 “c‘é’ “':;ﬁzti?:“ xihmtt;(elzle; of i&")’ll.mll)OI"‘t‘tmce"ln the 0(‘)111;.1ty, the greater number being less Than a mile in

, g wi fom the httle creeks; which are found at intervals of from 8 to 10 miles throughout
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this mountainous area. One hindrance to the greater developmeut of irrigation is that many of the settlers are
still upon unsurveyed land, so that they do not know whether they are making improvements upon land that will
eventually be their own or upon land the title to which will be obtained by some other persoun.

WALLAWALLA COUNTY is in southeastern Washington, south of the Snake river and east of the Golumbla,
extending from these streawms along the Oregon state line nearly to the summits of the Blue mountains. The
Touchet river flows west and south nearly through the center of the county, entering the Wallawalla river, whose
course is westerly along the southern boundary. The streams flow in deep gorges hundreds of feet helow the
general level of the uplands. The prineipal occupation of the people of this county is wheat raising, large crops
being produced each year, and especially when the snowfall of the preceding winter is heavy, It is customary to
summer fallow the land every third year, and thus, on an average, two-thirds of the farm land is in crop each
season.,  Oceasionally a small amount of corn is raised on this summeyr fallowed land., Beside wheat some barley,
oats, and rye are produced, and occasionally potatoes and other vegetables, althongh in many parts of the county
there is not sufficient moisture to make the yield of the latter profitable.

In the northern end of the county, between the Snake and Touchet rivers and in o general way parallel to
them, is the high plateau known as Eureka flat. This is from 30 fo 40 wmiles long and about 6 miles wide, The
soil is rich, and enormous quantities of wheat are produced each year, The water supply for this area is, however,
greatly deficient. The farmers are compelled to procure water for summer use by saving in cisterns the water
from melted snow, by purchasing from the railroad company or by hauling from streams at distances of irom 5 to
10miles yy means of wooden tanks mounted on stout wagons. It is reported that in 1884 the water filling a 500-gallon
tank cost 84 and that the same quantity in 1890 cost $2. One farmer writes that in one year it cost Lim $30 for
water for household use and to supply 4 horses. Water obtained from the railroad cost $12.50 for 2,500 gallons,
with an additional expense of from $5 to $8 to bring it from the railroad station.

Efforts have been made to obtain water by drilling, but it hias been found very diffienlt to penetrate the hard
basaltic rock. Small pieces are easily dislodged by the drill and wedge it tivmly, so that it becomes very difficult
and in someé cases impossible to withdraw the drilling tools. Wells have been put down to depths of from 309 to
400 feet without obtaining water, the drill having finally stunck fast, In some parts of the county less difficulty is
experienced in obtaining water. One well is reported to be 130 feet deep and with 40 feet of water. Irrigation
is carried on along the Snalke, Columbia, and Wallawalla rivers, and to a less extent along Touchet river, wherever
water can be brought out by small ditches, water wheels, or force pumps. Gardens and fruit trees cultivated in
this manuer prove highly profitable, as the wheat growers on the higher lands raise very few vegetables or fruits,
and thus there is little competition and a large demand for this class of produce.

WHITMAN COUNTY is on the eastern edge of Washington, south of Spokane county and north of the Snake
river, and insludes the greater part of the high rolling lands tl"l,ve‘qul by the Palouse river. This stream and its
tributaries rise in the mountains of northern Idaho and tflow westerly into Whitman county, where the river turns
toward the south, and forming the southwestern border of the county flows into the Sunake. The surface of the
country as a whole falls from the mountainous region on the east, sloping in a general way westerly ouf 'toward
the great plains of the Columbia. It is broken, however, by innumerable hills, rising gently from heights of from
100 to several hundred feet above the valleys. The drmnoe channels h.ne been deeply carved into thls higls
rolling country, and the streams for the greater part of their course are in deep gorges, .

The eastern half of the county has an abundant rainfall, and the yield of crops can rarely be surpassed by
that of any other avea. The western half, being out toward the plains of the Columbia, is somewhat dryer, and
seasons of deficient rainfall prove more serious, Losses are generally prevented by thorough enltivation. The
soil of the county is very rich, consisting largely of a deep black loam, and the yield of most of the cereals is
extraordinarily great. No irrigation is required, as there is usnally ample moisture to mature the wheat, oats,
barley, and other crops, Fruit and shade trees thrive on the higher lands, and ravely is there serious loss through
drought,

On the Inw ground along the Snake river are a few irrigated areas. Here the soil is sandy, and the temperature
is higher than on the upper lands, so that crops and fruit trees require the application of water during the summer.
These strips of low land are locally known as “bars” or “flats”. They are not continuous, but are separated trom
each other by rocky points whieh extend down to the river’s edge. This is sometimes known as the fruis area of the
county, as the greater part of the orchards are to be found here. On the higher grounds some apples and other
fruits are produced, and their dwners claim that the flavor is better than in the case of fruit from irrigated ovehards,
Lut on this point there is difference of opinion.

Water is usually obtained by sinking wells to a depth of from- 10 to 50 feet, although in some cases it is
necessary to go deeper. At Pullman there are reported to be 8 ﬁowmg' wells of a depth of from 70 to 180 feet. The
cost of these wells ranged from 83 to $4 per foot. The wells are from 3 to 6 inches in diameter, and are reported
to deliver 800 gallons per minute. There are also 2 Howing wells at Moscow, in Latah county, Idaho, about 10
miles east of Pullman. These wells supply water mainly for domestic purposes, none being used for irrigation,
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YAKIMA COUNTY is south of Kittitas and north of Klickitat, these three counties extending from the summits
of the Cascade mountains eastward to the Columbia river. The Yakima river rises in the county to the north and
flows in a general southeasterly course into Yakima county, where it receives nuwerous tributaries from the
mountains on the west. The agricultural settlements are along these streams, the most prosperous being at
places where water can be taken out to cover large areas of the fertile bench and valley lands. As a general rule
nothing can be raised without irrigation, althongh there are a few favored spots where wheat has been successful
without the artificial application of water. In the eastern end of thie county, toward the plains of the Columbia,
there are localities where farming without irvigation is attempted, but the yield is so small as barely to repay the
efforts-of the cultivator.

The topography of this connty is shown by maps made by the northern transcontinental survey in 1883. The
area surveyed includes the Kittitas valley and the southern portion of Kittitas county, as well as the greater part
of Yakima county. Besides the topography, which is shown by countoured lines, the forest areas have been
putlined and the soils studied, the results in each case being shown by colored maps. This area is characterized
by ridges running in a general easterly and westerly divection, many of thém being cut by the Yakima river,

Between these are fertile valleys, the soil of which yields large crops wherever water can be brought upon it.

' The first of these valleys is the Kittitas valley, previously mentioned in the description of. the county of that
name. After leaving this area the river passes through the Beavertail and Umptanum ridges, having cut a
picturesque eanyon about 15 miles long and from 1,000 to 1,800 feet in depth. It then crosses a valley extending
east and west, the portion on the west or right bank of the river being known as the Wenas or Naches valley and
on the east the Selal valley. Sounth of these is another ridge of upturned lava known as the Selah ridge,
separating these valleys from o similar long, narrow basin on the sonth. The most notable part of this basin is the
Moxee wvalley, on the east side of the Yakima river. The part of the basin to the west of the river, in which
Yakima and North Yakima are situated, is known as Atanam valley. The total length of this basin or valley is
from 75 to 80 miles and the width is not greater than 5 or 6 miles. South of the valley the river again cuts through
a lava uplitt, the Yakima ridge, and enters the large Yakima valley, which extends down toward the Columbia,
being 45 miles or more in length and from 10 to 15 miles in width. The Yakima river leaves the valley of that
name through a narrow pass and enters the low lands along the Columbia, flowing through these to join that
stream, These lands are af an elevation of 100 feet or even less above the Columbia, rising toward the west.
They extend from near Wallula for about 50 miles upstream, broadening to a width of 20 miles at points above the
mouth of the Yakima river.

The greater portion of the center of the county west of the Yakima riveris oceupied by the Indian reservation,
which thus includes a large part of Yakima prairie. Northeast of this prairie are rolling hills and plateaus,
generally covered with nutritious bunch grass valuable for stock raising. The soil is rieh, and with an abundant
rainfal. good crops eould be raised. In some localities large areas of government land have been taken up, and
settlers have raised from 10 to 20 bushels of wheat to the acre. The majority, however, have not been able to
secure a crop, and many homesteads have been abandoned.

The Yakima river and its principal tributary, the Naches, rise among the th‘h peaks of the Caseade range
and thus have a large perennial supply of water. Other strefuna of the county, as, for example, Wenas creek and
Atanam river, dervive most of their water from spurs of the range, on which, the altitude being less, the suows
melt earlier in the spring, giving a diminished summer flow. Along streams of this latter character the ares
under cultivation has already exceeded the amouut which can be irrigated by present means, and as a result there
is scarcity of water during the latter part of the crop season, especially among the irrigators on the lower portion
of the streams. [t is evident that water storage nust be utilized to save some of the surplus water of early spring,
which usually comes in a flood of duration so short that the irrigators have barely time to give their lands one
thorough watering, In many of the streams there are often two decided floods, the earlier resulting from the
melting of the snows on the lower foothills, following a warm wind or rain. Later in the spring the snows on the
higher mountains begin to melt, sometimes keeping up the height of the water, and at other times giving rise to
a second well marked flood. The creeks which do not receive this second supply shrink during June, so that by
the first of July there is hardly enough water for gardens and stock. Some of the lower grounds along the creeks
receive sufficient moisture by seepage from the streams or from the ditches on the benches to raise crops without
the application of water to the surface, but the higher lands must be irrigated, except perhaps in the case of those
at an elevation of 2,000 feet or more above sea level,

A large part of the irrigation in this county is carried on bv means of ditches built by the farmers, either
individually or in partnership. These men, as a rule, have had little money to invest in the development of the
water supply, but they have contributed freely of their labor. The short crops of the census year diminished their
Tesources, so that generally they could not unaided undertake larger enterprises, such as the building of long
canal systems. In 1889 and the following years outside capital was attracted by the apparent opportunities for
profitable investment in works of this character, and corporations began to increase innumber, The largest canal
thus built is that known as the Sunnyside, built by the Northern Pacific, Yakima, and Kittitas Irrigation
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Company, covering lands on the east or northeast side of Yakima river, near Topinish and the new town of
Zillah. This canal is on an average 30 feet wide, 6 feet deep, and Las a total length of 60 miles. It covers about
240,000 acres of good agricultural lands. Farther down the river, in the vieinity of Prosser and Kioua, are the
works of the Columbia and Yakima [rrigation Company and also of the Yakima Irrigating and Improvement
Company, all taking water from Yakima viver and carrying it to lands in the valleys near the mouth of this strewn
or northerly along the west side of Columbia river.

In many of the valleys previously mentioned much of the land lies at an elevation too great to be covered by
canals from the streams, or if sufficiently low the expense of coustruction is prohibitory, In the eastern part of
the connty it is exceedingly difficult to obtain water sufficient even for domestic purposes, much less for irrigation,
it being necessary to haul the water for long distances. Great attention, therefore, has been given to the
possibilities of obtaining artesian flows. The first attempt to discover artesian water was made at the expense of
the state, the well being Iocated on Horse Heaven plateau in section 36, township 8 north, range 26 cust,  In this
excellent graziug region the need of water is very great. This well is 630 feet in depth and is repurted to have
cost $3,400, this somewhat large amount being due to the fact that the drill penetrated several hnndred feet of
basalt, progress through which was extremely slow, Water was struck at a depth of 225 feet, It it did not vise
to a higher level. The structure of this avea, as described by Mr. Russell, is that of a great bloek uptilted toward
the north, the strata becoming almost horizontal 10 miles to the south of the edge of the fracture aud still further
to the south broken again. There is thus nothing of the basin structure essential to the existence of artesiay
wells,

The soccessful wells so far discovered are in the Moxee, valley, where the somewhat rave combiuation of
conditions resulting in artesian tlows has been found to exist. Deep borings have been made by the Yukima
Land Company, the Washington Irvigation Company, and others, Well No. 1, of the Yakima Land IMLANY, Was
the first flowing well in that part of the state. It is located on section 3, township 12 north, range 20 east. The
clevation of the ground at the mouth of the well is approximately 1,166 feet above sea level, and when other wells
are.closed the water rises 26 feet higher, or to an elevation of 1,192 feet. The well is 6 inches in dixmeter, 314 fit
dleep, and dischiarges at the rate of about 0.6 second-feet, the water having a temperature of 75 degrees falirenheit.
Well No. 2 is located on section 4 of the same township and range, is 8 inches in diameter, and 618 feet deep, The
elevation of the ground at the well is 1,206 feet and the water rises in the hole to within 12 fcet{ of tli: top, or to
an elevation of 1,104 feet, or practically the same height as in the case of well No. 1. Well No, 3 is fﬂm i?m from
No. 1 and in the same section. The top of the well is at an elevation of 1,154 feet, anl wh?eu wgll l\u.'I is c]«:»se(l
the water rises 35 feet above ground, or to an altitude of 1,189 feet above sea level. Well Nu, 4,'111 section 4 u.t tl}e
same towuship and range, is 583 feet in depth. The fop of the well is at 1,260 fect, and water rises only to w:tpm
80 fect of the surface, or to an altitude of 1,186 feet. Well No. 5 was drilled in section 25, township 13 north. range
19 east, but was not completed at the time of Mr, Russell’s report. o iter world

A comparison of the results obtained in each of these wells shows that when not‘ flow m.;_j. :d}e W..xtul w utub c.'
stand at approximately the same level in all, namely, at an altitude above the sea of: 1',190 fel%‘t, t]f]""’ as I')?lmia 0" Z
Mzr. Russell, being the limiting height for this part of the basin. The other comhtmnsz howey CI{VWE“}; ) Eitu? Liﬁe
the area of a basin and the probability of permanence of supply, are somewhat f:ogiplm#@d. ffl. . ‘t’u “, ?f e
‘Washington Iyrigation Company, is located in section 31, township 13 north, range 20 east. Th;; e:-‘it ;’r L-w N
surtace is approximately 1,085 feet. The discharge is estim_ated tu' be 0.3 sgcon?_-tge& " fe ~u<-: t-tm v;(;n;
temperature of 73 degrees fahrenheit. West of North Yakima, in what is ]-{}lO\V.l)l:lS “‘lds I f)tn;\i ‘len»th . abm'l{
one having a depth of 266 feet. The elevation of the top of the other well is 1,125 feet and its total depth ix
530 feet. Neither of these Hows.
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GENERAL DESCRIPTION.

In number of irrigators in the census year Wyowing stood above Arizona, Washington, and Novada and in
aved Irviguted was near the middle of the list of the 11 states and verritories, As a consequence of the lavge acreago
reported as under ivrigation, the average size of irrigated farms was necessarily large, 120 acres, in this vospect
standing second only to Nevada. The principal product on the irvigated land being hay, and much of this from
native grasses, the average valne of products was very low, $8.25 ver acre. Taking out the large irvigated furms,
that ix, those of 160 acres and upward, there remained less than 35 per cent of the land in what muy he ealled
small irrigated farms, these averaging 50 acres in size. Thus, in respect t¢ proportion of large holdings, this shato
wus fur above the average, suhdivision of large holdings not having been carried on to a very perceptible degroo,
The reports as to the first cost of water rights per acre and the average annual cost indicated that these woere lower
than in any other part of the country, this being apparently dne to the many instances where small ditehes wore
constructed by furmers who placed little value on their own labor,

Wyoming lies principally within the vorthwesterly portion of the Great Plains, The continental divide
erosses the state diagonally, ranning in a general northiwest and southeast direction, the southwestern corner of
the state containing the headwaters of streams flowing into the great interior basin or southward to the OColorado
river, Ergm tlnf emn‘,ixfeuml divide the Iand as a whole falls gradually to the north and east toward the Yellowstone
course is iu general slightly fvest of north ;I-ld east of %utll)' ;;1 m/Se;fe).a, «l,u-b.mm‘es Py 1@1111&\,1'1\ ‘m? \geﬂ,'w]mse
range in the northern ;art of the state and the Medici;e Bi)’w N S.IOE'J GOQ?DIICHOKS: _GMMHPIQS e th\’ Bfg\‘hm‘l’l
with the Wind river a1l Absaroké ranges, induce ﬁloqt { th ,ﬂ«l} i fmsm’me li}llgbh ot S(‘)«uthem ,'pm.‘(:. \ lmm‘%
tlue the greater part of the agrienltural pos’sibilitieq of»WO' 'e' 1:“? Cfpl’t o Sta‘t'e’ gavd 1*311011‘ ot 1most
important to agriculture. Tie coutiuenmi krlivide ;‘1'04911737?]:31}1]'1%, t('ntﬁ'o'l ; ﬂle‘SG L s o the Sﬁl‘ﬂflﬂ‘llf‘ Ulﬂift
may be said that the plaius sweep over the Vdivide mto t;f;e hllS oatens u(')t_ e Colees We]l. lllﬂ'r‘la}l(l; o ot 10

e L ' e head waters of the Colorado. This lofty plain, where
unbroken by mountains, does not receive sufficient, w: ‘ ,
the (:Iinutl;: was st Helently temperate for the ordinary crops.

ater to render agrienlture possible on a large scale, oven i




6891 NI 03LV9oI¥Y] SYIHY ONIMOHS 9NINOAM 10 dYRH

a3ivoiudH|

-.801

™

R U e e

L = 3 TSR] A
LT RN | SRR g SRRt

<

—

‘sererg pPelluy] @yl o SNSusD YPUSaI[’

s OF -£01

x> rrir S T.TT



WYOMING., 249

The agricaltural land of Wyoming as & whole lies at the greatest altitude of that of any state in the Union,
nearly one-half of the total avea being above 6,500 feet. The character of the agriculture and that of the products
are governed by this fact, and, as is well known, the pastoral industries lead in importance, areas devoted to.these
practically embracing the greater part of the state. Agriculture proper,‘ the tilling of the soil, is making rapid
progress i some portions, especially at the lower altitudes, as, for example, in Johnson and Sheridan counties, along
the base ol the Bighorn range in the northern part of the state, and also in the more thickly settled partsadjacent
to Colovado on the southeast.” Yu the northern counties in the valleys of the Powder, Tonngue, and Bighorn rivers,
where the altitude is from about 3,500 feet npward, and also to the southeast in Laramie county, nearly all kinds
ol truit and vegoetables of the temperate region reach maturity, and in all parts of the state grass and the hardier
grains lourish, many of the higher plains being too eold for corn. Nothing, however, can be grown without
ivrigation, with the exception perhaps of a scanty erop in some spot oceasionally favored with an unusual summer’s
win, Noodependence can be placed npon nonirrigated crops and the yield at best hardly repays the trouble.
Ason vesult, with a vast arew of arable land agrienltural development is restrained by the uncertainty of securing
water, [rrigation is still in its infaney, and there are few works of notable size, the ouly exceptions perhaps being
in the case of eanals in Albany and Laramie counties. There are numerous small ditches leading from the streams
out upon thoe lowest bottow lands, where in most instances a few well located high line canals would serve more
Iand with greater economy, Many of the earlier eanals were so fanlty in construction and in alignment that the
cost of vepair s been large, and lack of economy of water has ensued. There is need of systematizing the water
diversions from each stream,

' WATER SUPPLY.

The wator sapply of the state as o whole is remarkably good, since there is a large proportion of perenuial
streams of notable size.  The valloys along the Bighorn viver and also those to the east of the range of that name
receive o large amount of water feom the great mountain ranges bordering them. Agrieultural development,
egpecially in the north, has been rotarded by the lack of transportation facilities, the only railroad until of late
years being that erossing the southern part of the state.  On the east the tributaries of the Platte have been used
nearly to their full eapacity for irvigation, the water in the Platte itself being employed to a less extent on account
of small slopo of the stream and the consequent expense of headworks, irvigation from the tributaries being cheaper.
There are many canals, oespecially along the larger rivers, which receive water only during times of flood. These
so-enlled high water canals are very cheaply built, the headworks, if any, being of temporary character. Water
is by this means turmed out upon grazing lands, only one thorough watering during the year being secured. In
suel cases tho use of the term “irrigated land” is open to criticism, especially when used in eomparisons of
statisties from lands whero frvigation for grazing is impracticable. '

There has been the same complaint in Wyoming as in other states, that with increase of population and
pushing of settlement toward the head waters the water is used to a greater extent in thg upper valleys, where
irrigation is cheaper, but where the climate is less favorable for agriculture, and that 'by this mc‘reased use f’f the
small tributarios the supply of water is diminished in the main stream helow to ti}e detriment of prior upprnl)l-mt(.);-s.
The available supply must be inereased by utilizing all the f‘mzili’ties for conserving wa,ter,. an.d a_t' the present time
steps are being taken in this diveetion.  Some small storage basing are used, but th_ey are insignificant as vonfpured
with the untouched facilities.  As the matter now stands, the amount ()t‘.watgr in the streams depends (111jeutly
upon thae depth of snowfall in the mountains, the rain having con.lpa.mt.l_veI}‘r 11tt.le, 1'1‘1f%uen ceupon the z'unoqut :waxlu.ble
for irvigntion.  In faet, theirrigator caves little about the quantity or distribution of the rain, his chief concern heing
the amownt of snow i the mountaing and the distribution of temperature through thelsprmg and summer, an early
warm spring causing the snow to disappear rapidly, while compm*atwe])j gool \\reather in the mounfcams allows the
anow to remain Inter and keep up the discharge of the streams at tl_ne‘ cptwal time: .

The averagoe distribution of the water in the streams in and -a%d.]on%mg Wyoming thu‘)ughout the %ea'r is ;huwn
by the following percentages of discharge for each month. As given in the re.sultis obtalneQ' b’y‘ ‘Eheo 'n;&e(vlwl t;:t,g.?
Geologieal Survey, in January the discharge was 3.5 per cent of that of t}}e entire year; Feb}u.n}, 4.0; March, 5.0;

i M ‘ 23,0 19.0: Auenst, 5.0: September, 3.5 ; October, 3.4; November, 3.3 ; December,
April, 0,05 May, 25,05 June, 23.0; July, 12.0; Augnst, 0.45 Ser L e fourth of tI t for the
3.8, That is to say, in May, taking the averages of avvlzu'ge num.ber of stleams, onia- our 1t Icl) . 119 11?1?111:1 ' m7 .
entire year was discharged, or five times the amonnt discharged in August am} over ~t=‘1‘1710-"3 1& (1 1;0 a; ge -u;lt l)t 5%
’.l‘akin;.;; May and June together, nearly one-half the total for ‘the W‘h()l'e year was bdM, ?1 ge( , OT f,(m; t{1}1§e.sw£:‘, 0
July, the month in which the erops are in fult g‘rowth. .It is self-evulen’rj that‘ ‘ {f‘saz‘mg a 111)211- of this “0(01111 z(;
plentiful in May and June until July, and especially until August, a far greater aueab‘e can e; g.lzﬁn a ise . tf ‘
third watering. Tt would bé necessary to hold the greater pa.rtl of this wajcer a very short tlm?, for ﬂe LIII IrI;IL{A 101;
of the flood ocenrs in the latter part of May or the first part of J une, while the greatest' nee( I)S in 1e at ‘e]; 1?(1‘1‘
of July and in Angust. The amount of water flowing to waste in winter, although relatively of small slgmﬁ(,auc‘e,

would aid in swelling the amount available for storage.



254 TRRIGATION.

WATER CONTROL.

The legislation recently enacted, approved December 22, 1890, promises a Spe.edly 2{)1}1310‘%(’%‘33;163’;;2 ghlzz’zi(’;‘blfs
besetting the irrigator, and its practical operations are being ‘Watche‘d by th‘? ‘peop e ;10113'110‘%% l's( bost has b 1"
preparing these Iaws advantage has been taken of th_e experience of ot‘herfstateé,‘a;nc- ;121(,1 . 1( o 1; _ anf
ineorporated from the laws of other irrigating countries, (fspecmlly jr,hOb(? of the sta (?tf) , {) (E‘d( (;,. §(A(.e LS 1_11 7&111' (‘)
the provisions have been put to practical test. The lzwfv is umqug in this, that _’ch@ 8 a,t(,,‘ does 1:0 1‘1 ¢ 11,'11 \: w‘}lt
for controversies and losses to arise, but of its own motion step§ in and a»b?certzun‘s how nm‘ch. W L'm.tel is ava-ﬂaplg for
irrigation, who are the claimants to this water, and then, knowing these f‘un(liefme_m?‘(m? facts, it gives the use of the
water to the projer persons, and employs its own agents to see that_the (.hStl‘lbuthll is 'mac.h. ‘ » ‘

Under late legislation the state engineer las charge of all the.datmls o'f water distribution throughout 1?]10
stute, and he, with four superintendents, one from cach water division, C?nStltllteS a b'oa.?d of control' to detempme
all questions that may arise.  Under each superintendent are a number of water comnuss%oners, one for each 1{111101.
district, whose duties are to enforcée the proper distribution and carry out‘the local 1‘egulz.ntlons. ’l‘hg smte engineer
is to make measurements of the amount of water in the stream, to determine the most suitable location of irrigation
works and lands tv be irrigated, and, further, to examine reservoir sites and publish estima,tes‘of the cost of storage
and distributing systems.  The superintendent in each division is to make suitable regulations to secure the fair
distribution of water, and by the aid of the water commissioners to keep a record of the amount of water needed,
available, or wasted. and if the water is not justly distributed he must enforee division according to his list of
priorities,  The board of control, of which the state engineer is the head, can appoint a date upon which to‘exmnine
futo the rights of all persons using water from- any streams, and knowing the amount of water available. as
determined hy the stute engineer, as well as the area of land irrigated or susceptible of irrigation, it can then
make an ovder determining the rights of each person, giving to no appropriator more water than }1@ c¢an put to
beneficial use, the maximmm limitation being set at 1 second-foot for 70 acres, Rach person is then given a
certificate showing the order of priority, the amountof waterto which he is entitled, and the namber of acres upon
which the water is to be used.

- No future appropriation of water can be made until the board of control is satisfied that there is unappropriated
water; and that its use will not be detrimental to publie interests, The second-foot is made the legal unit, thus
avoiding the trouble arising from the use of that indefinite quantity, the miner’s inch. Rach appropriator must
maintain head gates by which the water can be turned on or off, and also a flume or weir for measuring the water
in hix diteh. Al dams over 5 feet in Leight for raising and divertiig water must be approved by the state
engineer, thus insuring an official inspection of such structures. : ,

From the ubove abstract it is apparent that the state engineer and board of contrel hold the most important
offices in the state, so far as agricultural interests are concerned, and by a wise and skillful exercise of the functions
intrusted to them they can bring about a thorough development of the agricultural resources of the state. With-
the exception of a part of the head waters of the North Platte and Bear, all the streams rise within the state and are
under the control of state officers without hindrance from outside parties. Apparently only such water as
Wyoming can not use need be discharged across her horders to N ebraska, the Dakotas, Montana, Idalo, and Utah,
She holds the key to the storehouse of agricultural wealtl,

WIELLS,

In Wyoming a great number of wells have been drilled to depths of from 100 to 1,000 feet or more in the search
for petrolewm.  Usnally these pass through strata carrying farge amounts of salt water, which, if allowed to do so,
rises and overflows at the surface. This water, so far as ordinary uses are concerned, is worthless on account of
the large amount of mineral matter which it contains, Occasionally the deep borings have struck fresh water, but
these enses arerare and the amount delivered is usually small. There is reported tobe a flowing well at Cheyenne;
also others south of Laramie, in Albany county, and in the vieinity of Sheridan, in Sheridan connty. At this latter
locality are two wells, one of which, 500 feet in depth, delivers less than a gallon a minute, and in the other, 452
feet, the water rises only to within 6 feet of the surface
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CONDITION OF IRRIGATION IN BAGH COUNTY.

NUMBER O IRRIGATORN, AREA IRRIGATED, FARMS, AND CROPS IN EACH COUNTY IN WYOMING IN 1880.

\ ‘ OWNRRS OF - |
‘ Avor- FARMS, () THRIGATORS, FAIM AREA. ! AREA IRRIGATED. :
\ aee | S Aver-
‘1N“"\1| ,i\lxl(fn, bas of \ i Aven of s i (R P ilgo .
R — Doy ol S fevi- SO0 ‘ tevends.|Alfalfa.) P, value o,
COUNTTER feripie ;,niu o pateed || s Por Por Pur counties Tor |I( (\”.';" 3 N .an P Per Peor prod-
Ll n e Fatal |, ) . 1 in noves. | ) Acroes.)|(Acres,) or i of | ¢ent of
IR, | e, | T JF SRR eonrt off | eont ol | eont ol L Ae vont cent of | 00N Of | Flapq ) ucts
' in T populi| faym | popula- [ vTas. im. aren of 1?»0&“1 owned || P
neres. CoL tion, [jowners,] o ‘ | proved. county. ‘11‘1‘12"1‘ by ire|] STe
l ‘ ‘.| gators.
BNTLT (Y RN 117 [, 070 120 ] 8,18 6,15 (31,34 WG || 02,148, 000 1,830,482 | 20,05 21,816 § 5,270 0.37v 12,55 | 156,24 48,25
Albany .. [ TR} uTh o 1. b8 1‘ xd "i)‘ “ 1.4 ’ 2, B‘;[). ll(l(). Eltl_—‘)\’i”»— %2 1;l “]:Uk; "1( T 1006 | 10,06 9.0
s 126 | f Mol L | L ; 14,050 | 8210 | 216 1.20 | 16.06| 16,001 0.30
:::::ll‘\(:‘l‘l‘m - .!:_‘.f l‘:’i. g:m 1;1‘;?‘ .{llhl' ‘! :S:: ! 5_!.3. 20 t{ ‘J:'r' & 33”21 B[t 13%3. ‘.2!%1 ﬂ'l). 22 1,478 o 0.80 | 20,02 30.72 6,83
(:1‘(1 A . Bl b A G ho, ()E) % 9:3 i’l. '.4.:4. Ty 45, 460 | 923,01 028 112 0161 15,16 ) 2181 6,7%
D UE 111 | PN g o, 027 o1 640 | 28010 10, 83 2,08 3, 300, 000 127,245 18,88 3,780 i 46 0. 09 2,38 | 15.62 10.15
Provont (B covnnon 217 | 16, 612 Tl RUITI T 0 T R 8, 81 116, 5368, .Lo0 06,273 1 42,54 3,108 1 1,283 0.10 b 16,11 § 23.87 12,26
-Iloh‘lmoi]l. e :..:‘TH :.!f{. ll:_l() l(l'l | wT 1:2 iy 3_10. :"xﬁ 1L Z!l 2 ﬁli(i'\ UL l.‘JB, 5!!-[ 44, 04 3, 570 l779 110 9974 84, 01‘2 7 97
1\:ul l!:lll Veaerinnnnnan ,,l)‘H o, B0 IS’LI i «10:’_3 2 415 ::1, Ril] 1. ..:l- l;t, 96, Gug 774, 161 | 165,07 2,104 [ 0. 75 4,47 5,00 12,44
Natronge, vy ans RHRE ) [RITAN 05 | 1508 | 2008 3,08 1, B, 000 -1, 107 28,82 52 136 0,16 | 11,561 | 1B.40 {0)
e IRy B T R BT A e B T A e e,
y wbwanler . o.oi.. K il K T | . ¢ , 7, 4, 75 30, 83 2 X 02 3. 38
Uil cevannnvenenns HENEHIURH T Wi RilY] 4,07 i 90,00 411 0, .l‘Jl: 400 180,880 | 27,77 ay7 900 &, $i3 20, 4 (c& 09
WertuI - e v veveean, g } REE ] e ’ 2 0,08 ’ RUGH] {1} § i, U], 200 Tod70 | 12,08 40 . 0,01 11,44 7.59
@ Tneludes owneld aud hived fems, assuning ono femer to eaclh, b Tnelnding Biglhorn county. ¢ Teturns not complute.

ALBANY COUNEY isin (he southeastern part of Wyoming, extending from Colorado northward ever a third
of the distance aeross the state, Tt embraces nearly all the catehment area of the Laramie river, and on the east,
beyond tho Laramie range, itinelndes also the sources of the streams flowing easterly or northeasterly into the
North Platte river, Within (his county ave the Larvamie plains, which are in general character gimilar to the
Gireab Plains to the east, but separated from these by the long, narrow Laramie range, a prolongation of the front
qange of tha Rocky mountains. These plains lie alb an altitde of abont 7,000 feet, and the temperature, while
favorable to the growth of forage crops and sl grains, is too cold for many fruits and vegetables cultivated
further to the cast, Nothing grows without ivrigation, bub with it exeollent erops of grass, alfalta, the havrdier
cerends, and various vegdetables are vadsed. :

The Laramio plains ave woll watored on the west by the numerous tributaries which flow from the Medicine
Bow monntaing or Snowy range, and whieh either sink into the plains or flowing nearly across them unite to form
the Luramio viver.  For a briel period in the spring, during the prevalence of the freshets, there is an ample
supply of wator, but duving the sunaner there is nob enongh tor all the ditehes, Near the foothills on the west
sida of the plains are many small lakes, some of which are suitable for water storage, and plans have been
suggosted for construeting suitablo regulating works for this purpose, fow reservoirs, however, being in actual
use.  Bosides these Takes in Albany county there are many good storage sites on the head waters of the Laramie
river in Colorado, south of the county line,

Slock radsing ix the prineipal ndustry, forago Forming 98 per cent of the totul area of erops irrigated in 1889,
As o general rue vegetahles and corcals wera raised in quantitios sulticient mevely for loeal consumption. Besides
the erops irvigated there wis an acreago ol equal amonit reported as irrigated for grazing, the total of these two
items wimounting to o thivd of the entive area of the farms of the county. "The character of the irrigation for
grazing is sueh that one man ean apply waoter to large tracts whenever this is abundant and the cost is thevefore
vory small. On the castern side of the Laramie range, along the narrow valleys on thie head waters of the streams
flowing into Laramie county, are largo areas of agricultural land. The country is rough and broken, and, as on
the Laramie plains, grazing is far more important than tilling the soil. Theve is ¢ (.:omplamintlmnoug the S.nml.ler
farmers that the great corporations engaged in eattle radsing interfere with the growth of agriculture by fencing
enornious arveas within which ave lands susceptible of irvigation and legaily open to settlement. ‘

CARBON COUNTY is in tho southern part of Wyoming, west of Albany county. The North Platte ﬂow‘s f%'om
Colorado northerly through this county into Natronw county, where it turns toward the GH..STJ. ",l‘he principal
agriealture 1s in the valley of the North Platte, in the southern part of the county, where the river is bordered on
thoe east Dy the Snowy range and on the west by the Sierra Madre. The ranches are 1o zz’nted__ zmliong the small
gtrenms whiel issue from these mountains, the land under cultivation being neax the streams and irrigated by short
ditehes taken out by the owners of each vanch. , )

The water in these small strenms diminishes rapidly in July, and from then until the middle of »August, \.vhen
the erops are cut, there is often scareity of water. There is a large volume flowingin the l\‘Torth Platte at all .tnnes,
and if the viver conld ba diverted in the southern part of the county by large canals running near the foothills on
ench sidoe of the valley, enovmous tracts of fertile Jand could be utilized. At present the land lying bz'mek fron? the
erecks and a little above the level of the bottom lands i of little or no value. The general altitude of the
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agrienttural land is 7,000 feet. It is ugdulating and brokel'l, being t“:weﬁrsedl in gia;ces‘bly 1;»11,?162lofnllﬂlqm’E}::
pf-imsipal industry of the county is grazing, although the climate is favor al?lu ttj 1lb_ ‘131-10‘1_}10 11” o (301;%151’11 on

gpains, The expense of transportation is S0 grezlmt that ‘nearly avlll the products are raised for houn sum) .
The ditehes ave mostly small, one of 15 feet in width being considered large. . . R

In the southwestern corner of the county is a portion of the head. waters of the Snake rwm;, \\T]ll('-ll l‘ (.)\¥.'§
southwesterly into the state of Colorado, finally emptying into the Greenriver. There are §evem1 anches n-lfm o this
river and i‘rs"t,ributuries, the irrigated lands being in the bottoms. The mesa land adjoining these has not »ns yet
been touched on account of the expense of bringing water upon it. Taking: t.he, county as a whole, the zun-()um of
land takeu up is insignificant in comparison with that whiel remains to be utiliz :(}, and tl.lere u.ppen/,r t(z 1)(.2.(»§(:(3¥.1}§11t
opportunities for the development of large irrigating systems from the North Platte viver and by storage from
many of its tributaries. | .

CONVERSE cOUNTY is in the center of the eastern side of the state, lying north of Albany n.‘u(% .hzuralume
connties. The average elevation is approximately 5,000 feet, the greater portion of the. cm‘mty.(:01:151513111;;; of the
debatable groumd between the Great Plains région on the east and the Rocky 11101}11.tmn foothills region on (:;he
southwest, The Platte river flows aeross the southwestern corner of the county, receiving many small tl‘ll)‘ll(‘&\‘l‘lf\s
from the Laramie range to the south. The county live on the north running east and wesh lies ;q)proxin‘lu,tulyh in
the center of the valley of the south fork of the Cheyenne river, the divide between the Cheyenne and Platte being
through the center of ~the county. In many places this is apparently so low that the farmers believe that a canal
can be taken from the Platte river in Natrona county and brought out upon or across this divide. There are few
flitehes, and the avea tilled is insignificant in comparison to that used for stock raising,

It is generally impossible to raise any erop without the application of water, althongh the rainfall is in many
seasons almost sufticient to insure success. In the bottom lands, along some of the streams where the land is
probably wet by seepage, potatoes and other vegetables have been produced, and in a few localities oats, wheat,
and millet have been raised without irrigation, the erops being, however, only about one-half or one-third of those
on the irrigated land, Large areas are now under irrigation for grazing, with the intention of bringing the land
into eondition for raising hay, two or more years of irrigation and grazing being usually considered necessary
before a forage erop can be cut. Along the North Platte river several water wheels, carrying upon their rims
buckets by which water is raised, are reported to be in use, but with results not always satisfactory. The lower
lands along this river are of enormous extent, and with large and comprebensive canal systems, taking water from
this river extensive tracts of fertile land can be reclaimed, there being apparently an abundant supply of water.
The crecks coming into the North Platte from the south flow in general throngh narrow valleys, or have cut
ravines, rendering it a matter of difficulty to take the waters out upon the higher and better lands,  Many of these
sarry a considerable amount of water throughout the year, but in most instances there is an extent of land far
greater than can be brought under irrigation by these streams without storage. ‘

(ROOK COUNTY is in the northeastern corner of the state, adjoining Montana on the north and South
Dakota on the east. In altitude it is, as a whole, as low as that of any county in the state, the northeastern corner
being considerably under 4,000 feet in elevation, while the average for the county is under 5,000 feet, In the eastern
part it contains the Bearlodge range, the northwestern prolongation of the Black Hills region, The summits of
this range are 6,000 feet or more in altitude, Warrens peak vising to over 6,820 feet. The prineipal stream of this
county is the Belle Fourche or north fork of the Cheyenne river. This stream rises in Weston county, tlows
northeasterly along the western foot of the Bearlodge range, and shortly before reaching the state line tnrns
abraptly to the southeast, passing around the Black Hills, West of this stream, and separated by a comparatively
low divide, are the head waters of the Little Missouri, and beyond this are those of the Little Powder river, the
county continuing to the westward and embracing some of the tributaries of the Powder river.

The principal settlements of the county are in the Bearlodge mountains, where there are good ran ges for
stock, and where agricnlture without irvigation is occasionally successful. The streams flowing in all divections
from this range and finally uniting in the Belle Fourche furnish opportunities for irrigation on a small scale, and
a nther of ditches, owned by individuals, have heen built, but as a general rule, although there is an ample
supply of water at the time of the melting of the snow, yet later in the season, at the time when the waters ave
neexied for maturing the crops, the screams become nearly or -quite dry, The principal tributary of the Belle
'I«Tnurvhu in tl.xis .(::ounty is the Inyan Kara, which flows in a general northwesterly direction south of Sundance.
'Ihe bauks of this stream are high, and ditehes' are taken out with difficulty. There is an ample supply of water
i1 the g;u‘ly spring, but the stream has been known to become nearly or quite dry in the fall. The valley of the
Belle Fm{l‘fﬂuf itself is narrow and is bounded by high bluffs, the river crossing from side to side, 1‘61’1tle;‘i1)g the
m;mstrucm.mx of a comprehensive canal system difficult, if not impossible, The Little Missouri often contains a fair
uma'unt’of Wz.lter, but in 1889 and 1890 it was dry in many places, the extraordinary drought of the last two years
having its effect upon all these streams as well as upon the crops. The farmers in general state that altﬁough

they can occasionally raise corn, wheat, oats, and vegetables withont irvigation, yet at best the yield is small and
they can not be sure of 2 ¢rop two years in succession., :
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FREMONT COUNTY, in the western part of Wyoming, comprises a large area extending from the Montanaline
southward two-thirds across the state, ineluding the Wind river and other head waters of the Bighorn, and
extending south over the continental divide, including New Fork and various small tributaries of the Green
1'ivc%.1.'. Ou the southeast are the head waters of the Sweetwater, the county thus ineluding portions of three lurge
drainage basing. The Wind River range, whicl crosses the connty diagonally, lying in & general northwesterly and
southeasterly direction, and the southern extension of the Absaroka range on the north are of such a height
as to give rise to innnmerable streams, so that as a whole the county is well watered. The greater part of the
population is in the vieinity of Lander and neighboring towns in the center of the county. Mining is an important
industry, although perhaps not as important as stoek raising. The Wind River Indian reservation north of Lander
oceupies a large part of the eounty, but south of it agriculture has developed along the Popo Agie river and its
tributaries, where the water supply in general is remarkably good. In the east of the county, on the Badwater
creek, irrigation is less successful, but on the Sweetwater to the south the water supply is reported to be plentiful
for the land under irvigation. . :

There are no large canals in the county, but many small ditches, each taking water to the lands of one or two
owners. Owingto lack of transportation facilities theve is little or no market for agricultural produce except at the
mines. - Mueh of the agricultural land is rough, requiring considerable expenditure to prepare the surface for -
thorough irrigation. An occasional erop of barley or oats is reported to be successful without the application of
water. - In the sonthwestern corner of thecounty, south of the head waters of the Greenriver and east of New Fork,
is a vast plain lying at an altitude of about 7,000 feet. The clevation of the plain above the channels of the streams
is so great, however, that it is doubtful wh ether water canbe brought out upon it.  The water supply of that region
is good, but compared to the vast area of land suitable for forage crops at least is wholly inadequate. Settlement
has been confined to the foothills, where water can be had in abundance.

The north portion of Fremont county is probably the best watered partof the state, for it contaius in its western
half a part of the Absaroka range, the peaks of which rise to altitudes of from'9,000 to 11,000 feet. Settlement
is progressing rapidly on the prineipal streams which flow from these mountaius, and there appears to be no
fnmediate possibility of the water supply being exhausted, at least on the Grey Bull and rivers to the north.
On Owl creek, north of the Wind River Indian reservation, some difficulties are reported on account of diversions
of water by settlers toward the head waters. In the valley of the Bighorn river is a large amount of good
agricultural land and plenty of water, but the banks of the river are high and thefall is so gentle thatthe expense
of taking out canals appears to be large, too great at least for the present settlers to attempt. The lack of a
railroad vetards development, and the agricultuial resources are little known by those outside the county. There
are high water ditches, which in times of flood wd,ter some of the lower lands in this valley.

' JOHNSON COUNTY is in the morthern part of Wyoming, separated from Montana only by the comparatively

; narrvow strip of land embraced in Sheridan (,co“unty. It extends from the summits of the Bighorn mountains
eastward toward the Great Plain region, and covers a region most favorable for the development of irrigation, the
high mountains ou the west contributing a perennial supply of water for the open valleys toward the east. The
tilled lands lic in the valleys along the base of the mountain range at altitudes of from 4,000 to 6,000 feet. The
streams coming from the Bighorn mountains unite in creeks, which flow in a general northeasterly or northerly
direction and finally, after crossing through the foothill and high plain region, empty into the Powder river, the
waters of which, lowing northward into ;\Iontatlzm, join those of the Yellowstone. Theirrigation streams coming from
the high mountains fluctuate to a certain extent during the day owing to changes of temperature, the amount of
water following a hot summer day being noticeably greater in amount. Within the past few years agriculture
has developed to a wonderful extent along the bLase of the Bighorn range, and there has been brought under
cultivation an area of land so extensive that it can not be completely watered by the streams, although their
flow is comparatively large and Rgl"sistellt, and the farmers report many acres of crops rained in 1889 and in 1890
on aceount of this deficiency of water. In this county the small amount of snow during the winters preceding 1889
and 1890 has Liad its effect upon the streams in the reduction in their volume.

No crops can be raised with certainty without irrigation, although a few acres of potatoes and vegetables have
been reported as suceessful without the application of water. Some native hay also is thus raised, especially iv
seasons of unusual rainfull,vaﬂhd many farmers consider this hay better in quality than that raised by irrigation, but
the guantity per acre is farless. One cutting of alfalfa is oceasionally obtained without the use of water. The
diteh system of this county, like that of many other parts of the west, has grown up in a haphazard fashion without
definite plan. In most instances the ditches have been built to convey water to a single ranch, and are to a large
extent owned by individuals or cattle companies. Consequently the majority of them are small and imperfectly
constructed, and the losses that have occasionally resulted have arisen from defects in the diteh rather than from
lack of water in the ¥tream, although the water is not in general sufficiens for all demands. ;

Tn seasons like those of 1889 and 1890 the scarcity in many cases brought about a temporary agreement
between various ‘jersons claiming water from the same stream, according to which the whole amount of water .
available was distributed alternately to the different ranches, resulting in economy, and conseguently covering a

i
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larger area than before. The over fmplvropria’uion, however, on Qlfiar creek ‘M‘ld on segrei;éulh}z(llaélgil‘(]’?g‘ﬁl:iilb;i’)
Woman creek, has led to vexatious disputes. In many cases ‘Whele the water can no TP eneral has
season it has been found of advantage to apply water Iater in the season, and late 11'1(1;;(1#01](;:3L Jnif y;.rt;i(»ul;w
proved a great benefit. Water storage ha's peeu }111(161‘5:@]:911 to a..‘very small extent, One mé partic
reports the successful use of a small reservoir in which spring water 1s h(.zld. ' e tiie land

LARAMIE COUNTY is in the southeastern corner of Wyoming, east of Albany county, thus 111(:111(1111‘%), f: m a,;; s:.
east of the foot of the Laramie range and south of the divide between thp N !)'1‘17‘11 Pl.atte and Ohe_yemw 1n (,l.b.n : e
western side of the county is well watered by the many small streams which, rising in the Laramie {'z\_‘ugew i A{ r)‘a,nyl
county, flow eastward to join the North Platte viver, This river gnters the north'western c(_)rmzuf of 'the (-J(Hlllll 3y ;m(
flows toward the sontheast into Nebraska., Its waters are not diverted, excepp in a small ‘wu,y, upou the bot om
tands, as for a great portion of its course through the county the narrow river vullgy ig bounded by Dluity,
rendering the expense of canal construction too great for private means, -

The eastern side of the county has an altitude of about 5,000 feet, and is in no way difterent from the Great
Plain region of western Nebraska and Kansas. Stock raising is the principal industry, and tllmfu n}‘(&_lmwy
ranches embracing thousands or even tens of thousands of acres. Dry farming has been :Ltt@mpt&d, 131113 iti is only
oceasionally that a erop can be raised.  Many settlers came into the county during or shortly after 1:58-1, tha year
of unusual rainfall, expecting that, according to the prevalent ideas, the rainfall would continue to ncrease. In
this they have been bitterly disappointed, aud year after year of repeated failures has led them to believe that
without irrigation agriculture can not succeed. ‘

On the western side of the county, where the elevation is 6,000 feet and upward, no attempts at dry farming
have been made, but the soil wherever tilled is ivrigated, except in o few instances among the hills at the southern
end, where potatoes, rye, wheat, and oats sometimes do well without irrigation. The waters of the many small
erecks have all been appropriated, and as a usual thing the rights to the waters largely exceed the amount
available, except in times of unusual floods. In the summer there is scarcity, and losses of crops ave repovted.
There are many storage sites on the heads of these streams, especially in Albany county, and in a few instances
small reservoirs have been made and ave in successful operation. Nearly all the small tracts along these streams
are owned by individuals, but there still remain great areas higher and more remote, to which water can be brought
only after a great expenditure for canals and storage works,

The Laramie river, flowing through the range of the same name, joins the North Platte in the northern part
of the county, Fort Laramie being placed at the junction of these streams. On the bottom lands along the North
Platte viver arve ditches, which take water whenever the river is high, and thus serve to thoroughly saturate these
hottoms during the flood season. At other times of the year, however, these divches are too high to obtain any
water from the streams, These bottom lands ave usnally sandy, and require more water than do the bluff lands,
which are reported to be superior for agricultural purposes, if only the water could be brought upon them. The
largest frrigation project in this part of the state is that of the Wyoming Development Company, whose canal
tukes water from Laramie river, covering land hetween Sybille and Chugwater creeks. The canal soon after
Teaving Laramie river passes through a tunuel and discharges its water into o branch of Blue Grass crcek, which
in turn empties into Sybille creek.  Heve the water is again diverted into the second portion of the canal, about
35 miles in length and 25 {eet wide on bottom. About 12 miles farther down the ereek is another branch 20 miles
in length and 20 feet wide on bottom. Both of these run in a general northeasterly direction, farnishing water to
a vumber of laterals. ‘ ' :

The streams which flow into the North Platte from the northern end of the county drain a low catchment
area, wid therefore have very little water in comparison to the extent of country drained. Advantage is taken of
the spring floods to soak the lands, and all of the water that can be taken from the streams is thus used, in the
hope that by the fortunate ocenrrence of raing the crops may reach maturity. The soil along these ereeks is
usaally too sandy, and the results are not always successful.- South of the North Platte river, on-the plains
forming the divide between Horse creek, a tributary of the North Platte, and Lodge Pole ereek, which flows into
the South Platte, as well as along these creeks, are many ranches, most of the farming being done, however, on
the high lands.  Oceasionally crops of potatoes, millet, oats, corn fodder, sorghum, and vegetablés are raised, and
in a few instances windmills are used to pump water for apple trees and various kinds or fruit. Cory is reported
as usually unsuccessful, owing to the early frosts, In the lower bottoms, where some water is received by seepage,
potatoes and vegetables ave move certain of success.

NATRONA COUNTY is east of the center of the state and north of Carbon county, of which it formerly was a
part. The North Platte flows across the southeastern corner of the ‘connty, and the Sweetwater extends along
the southern border to the point where it flows into the North Platte. . Neither of these rivers, however, although
carrying o large amount of water, is used to any extent for irrigation on account of the difficulty of building
canals from them. The agricultural land at present cultivated is alou g the creeks flowing into these streams from
the Laramie or the Rattlesnake range, the water Leing diverted by various private ditches. Hay is the principal
crop, the altitude of the county being about 6,000 feet. Although the tilled land is confined to the valleys along
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