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IBPORT O% m MIGAﬂG 0' TR NAYAJO RESKEVYAZION,

The Navajo Reservition 1s in the northeastern dorner of the

tercitory of Arisonsa, portions extending soross the borders inte

the territories of Utah aud New Mexico. Its total area is in
round numbers 12,000 square miles, about one-third the area of
the 3tate of Indiana, or one-fifth that of Georgie. Ths generul
elevation of the wvalley lands is from 86,000 to 4,000 fest, the
mountain rising to heights of from 8,000 to 9,000 feet, and a
fow peaks attaining an elevation of nsarly $,500 feet. The ocoun-
try is arid, the moan annual rainfall being from 12 to 14 inches,
though the preoipitation on the high swnits may resoh 20 inches,
In a few localitiees agriculture can be earried on without irri~
gation in favcrable seasons, but as a rule success each year oan
be attaiped only where a peremmial supply of water ocan be obtained

for irrigation.

The most important topographis featurs of the reservation
is the range or system of mountains extending in a general north
and scuth direetion soroes it From the high pesks and nosas
streams issue and flow ip all direstions, the greater nmmber
being upon the westerly ='4s and flowing towards the bread velley
known as Chin lee, Kear the hsad-wators tlese stresms are perennial,
but lower down the water disappeass into the sands, exsept in Hm

of flood, when 1t flows out upon the walley lands, and ococacionally

h : y M 1
CV-6417-201 NNO000167



CV-6417-201

2]

1P QA0 YIRSLARFIOL U a 4pv VrSerTTIYoo

nm,m IHe IWIGVII“ O m

P R T T T e D L
nortinerd into the San Jumn, which flows westerly eoross or Along
the northern end of the reservetion. The 8an Juan 13 # large river
ocompared with others in the arid region, and has never been known to
be dry, slthough its wnters diminish oonsiderably during the late
sumor, As seen by the topographers of the Geologlioal Survey it
has usually been scurcely fordable, the pack treins being obliged

to swin a hundred yards in erossing.

Portions of Vtah, Arizons and New Mexioo, inocluding the Navejo
Resorvation, were mapped by topographers of the Gaologlosal Survey
duri ng the field seasons of 1582 to 1887 inolusive, all portions
of the reservation being traversed. The maps are orinted on a
soale of four miles to the inoh, elsvations being shown by oontours
at intarvals of 200 feet, Upon these maps all of the aprings knomm
at the time are shown, as well ag the water-oourses and beds of
torrents. Durlng the progress of this work, the topogimphers, of
necessity beoams well aoquainted with the hablits of ths Indians
as well ae the charsatar of their ocountry,.

At a later date, by request of the ficnoradble Commissiocner of
Indian Affsirs, thres army offiocers were detailed to make an oxan-
ination of the water resources of the ressrvetion, Prom the printed
report it appears that thess three offiocers, with sssistants and
paok treins, made a rapid recornaissanco, and by traveling at & rete
of tan to twenty miles per day, oompleted thelr exeaination in
about o manth and a half, Their report indicated that many of the
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".”'Ln‘. ;houupontho centour x0p should bo elesnrd and walled
up, in order to increase the smsunt of water availadle, and that
st & number of places small irrigation ditches can ba oconstruoted.
Estimetes of the ocat of oconstruoting these citohes and of boring
wolls have also been made, It i8s probable, lowever, that a more
dotsiled examination of the jround by men experienced in irriga-
tion construction would lead to & modifiocaticn as to looalities
and projects for utilising the weter,

the number of Indians belonging on the reservation ia nti-‘

nated to be 16,000 to 18,000, and of thaese it is believed that

nearly one-half aro wandering off &f the rmservation, mainly in
the south mnd weat, to obtaining grasing for their herds and flooks,

The Indians own probebly more than 1,600,000 sheep and goata, about

126,000 horses and mules, and 10,000 cattle. Tho number of snimla

is probably inoreasing, and on the other hand the ygood grasing lands

o are becoming less mnd less in extent, In the vioinity nf the springs

in and near the reservation buildings, the best formge plants have

boen almost destroyed by reason of the exaessive numbser of horses,
cattle and sheep grazed thereon, It must be born in mind that in
this arid ocountry there 18 no "turf", tho weeds and grasses whioh
serve as food for the cattle being sparsely scattered over tne sur-
face, If those are eatsn down to the roots many of the more value
able spesies dlaappear,

In order thut the Navajos who are now off the reservation may
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.';niﬁ aﬂiiving’;po; 1%, it 10 necsusary te provide water in semw
looalities where there is grasing now prustically untouched. In
some losalities this ocen be done by cleaning out the springs, pute
ting down wells and furnishing suitable pumps to bring the water

to the surface, In & few spots it may be that the conditions are
tnvof;blo for obtaining artesian water, dut before atteapts are
nade, 1t will be necossary to make a osreful investigation of the
struoture of the country., But it is probable that when all of

the available stores of water-supply are developed soms of the
grazsing land will still be wa’orleas and ocannot be completely
utilized., If all portions of the reservation sould be grazed,

it is doudbtful whether the hordn.of the Indians could always be
successfully pastured-- in other words, whether all of the Indians
could find profitable employment in reising shecp, oattle ant horses;
probably it wonld still be nacessary for some of the Indians to on-

8g® in agrioulture. This, as previously stated, can only be done

by the introduotion of irrigetions 5took ralsing requirea broad
| j areas and widely distributed springs or pools of water; agrioulture
by irrigation necessitates a rolatively dence setilexent by the
utilization of large quantities of water at one point, .

D) <

The loocalities where irrigation can be most promisingly attempted

Mne e st rerbiiiah IS Lo s e o w

are along the San Juan River and on the sastorn side of Chin laee
Valley, utilising the stireams which issue from Chuska, funiteho,

Lukachukat and Carriso mountains, Along the San Juan there is an
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abundant supply of water for all of the lande which can be brought

under i{rrigation, and while the cost of the first construotion of
dltohas, with sultable hoadworks will probadly be largae, the axpense
of the maintenance of the system will be rolatively small, So far

a® quantity of water is oondorned, it is one of the best localitioes
in the arid reglon for the dovelopment of irrigation. In the Chin
Lee Valley *here a'e thousands of acres of fortlile land, but the water
supply is linited, and 1t will be nosoeasary to oonstruct storsge works
in or near ths mountains in order to furmish a por»‘:mial supply. The

topographioc zap hes been constructed an a ssale too samll to reveal

.suitable natural peservoir sites, but the topogrephers of the .eo-

lozioal Survey sro oonfident that a more detailed sxamination will
show a number of localities where water can bs held at relatively
small axpenade. By construoting suwitable irrigating ditches aleang
the San Juan River, or by storing water on the esst side of Chin Lees
Valley, an aren more than sufrisient to support all of the Nawnjos
could be brougtht under irrigation. In faot elther of thess leocali-
ties would furniah {arms for an oqual number of white sdtitlers.
From & consideration 6f the habits of the Indians mnd the re-
cm;rcol of the reservation, it would aseem advisable to rive first
attention to the developmsnt of as meny springs and w2lls as possie-
ble, in order that the ungrased purts of the reservation may be
utiliéodj At the same time several smll irrigating systecs: should

be construoted and kept in operation under the dirsotion of zompetent
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fermere, in order gradually to instruet the Indians in proper
methods of irrigatiom. One large, well construoted system of
irrigation would be more eccnomiocsl than & number of small schemas;
but owing to the diffioulty of bringing any largs body of Indians
together, it would be best first to oonstruot a few smallar ditohes
at various points, The plan for theee alnor projeots however,
should be 80 mede that they will not interfere with the future
development of the water resources, when it becomss necessary to
supply & larger number of Indlan Farma,

To oarry out this ides the followlng projoots are ~uggested:

1. The dsvelopment of springs and wolls wherever senaidle
and useful for graring flocka,

2, The diversion of the peremnial flow of Becnito Creek near
Fort Defianoce, whioh can be utilized on lands below the agensy and
would irrigate 200 or 300 acres of lands This projest should be
so developed as to harmonize with the later construotion of a stor-
age reservoir on the ssame oroek, where 1t vnters tha narrow gurge
west of the mgenoy, if suok reservoir i{& found desirable im thra
future,

3. The diversion of the psremnial waters of tho Canyon de
Chelly and their use in the Chin Lee Valley, where thers is an
sbundanos of irrigable land, This project should aleo be devel-
oped in suoch @ manner as to harmopise with future storags of flood
waters. The possibilities of storage and irrigation from Canyon

de Chelly are very great,
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4, The {iversion of the waters of farrise Oreak, snd Shelr
use for irrigation in tho vicinity,.

B. The diversion of the waiers of San Juan River to lands

in its vioinity, The 8an Juan is by far the most important of
the water resources of the Navejoa, and there is {ortunately a
large tract of excellent land in the visinity on whioh to divert

1£; 1ts proper utilisstion is therefore the cheapest and best of

the irrigation possidilities, in proportion to the resulting

water supply. The stream, like all mountain rivers of the west

is subjeot to great floods, mand a suitable welr must be provided
for controlling and diverting its waters, It would be highly
wasteful and injudiocicus to divert the waters of the Jan Juan into
s small diteh, for three reasonsy First, e snall diteh requires

2 steep grade to give the water suffiolent velooity to prevent the
diteh from filling with sisit, A ditoh ten feet wide and two feet
deep requires a ygrede more than four fest per mile to give a velooity
of two fest per second; While a ditoh 20 feet wide and 6 feet deep
will gzive a greater velosity om a grade of ore foot por mils, In

’ & lougth of twenty miles ths olevation of the large ocamnsl wouid

s be sixty feet above that of the smaller, ani it is therefore ime

possible to reaoh the best lands with the small diteh, Seeond,

evaporstion and percolation from a small ditoh are proportionately

far greater than from & large one, third, a diversion welr will

cost but little more for a large ditsh than for a small one; and
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for other reasons, the cost of & large, or moderate sized system
h,ury nuoh less than for s swall one, in proportion to the irri-
gated ares,

A oanal of an average width of twenty feet and a dopth of six
feet, on a grade of ono foot per mile, will carry a volume of over
200 oubio feet per second, whioh would irrigete about 20,000 aores
of land, or enough to furnish a thousand families twenty aoros each,
This schexs, with the snaller ones above mentioned, would solve the
problem of irrigation for the Kavajos.

A suitable point of diversion could probably be found near the
mouth of the Aninas River.

Before the deteils of the project can be fixed, or any close
approximation to its cost be made, it is necescary to have examina-
tions and surveys made by a ocompetent irrigation engineer, and ees-
peoially to colleot sll data regarding the maximum snd minimum dis-
oharge of the river, and for this purpose ® gaging astation ahould
at once be estadblished on the river near the probable diversion
polnt, &3 such observations cught to cover soveral ysars before
construstion is commerced, The San Juan sohemd should therelore,
be postponed for the [resent, excopt that the gaging station sbould
beo established snd all avalladle information relating to the past

history of the river should be colleoted,

The atlas sheets eudrmoing the Kavajo Resorvation are transsitted

herewithe, The irrigating ditohes recommended above are indicated
thereon by red line.
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