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1. STOTZENBERGER REPORT

¢ REFORT OF TEE INKICHTION OF T FAVAJO RLGIRV.TICH,

_——

The YNavajo Reservation 18 in the northsastera corner of the
torritory of Arizona, portions extending scross the borders into
the territeries of Utah ard Fow Mexioo . Its total area is in

round nuabers 12,000 square miles, about ons-third the area of

he State of Indiana, or one-Lilfth that of Georgia. Ths general
elevetion of the valley lands 1s& from 5,000 to 8,000 feot, the
nountain rising to heizhtc of from 8,000 to 9,000 fest, and a
.fm( peaks sttaining ean elevation of nearly 9,500 feet, The coun=
try 4s arld, the moan annual reinfall being from 12 to 14 inches,
though the precipitation on the high sumits may reach 20 inchss,
In & few locelities agrioculture can be ecarried on without frri-
getion in fevereble seasons, but az a rule success eech year can
be attained only where & peremnial supply of water can be obtained
for irrigetion,

The most important topogrephic feature of the reservation

is the runge or system of mountains extending in ® general porth
4 - and south direction scross it. From the high pecks and mozas

sireams issue and flow in 211 directlions, the greater number

being upon the westerly side and flowing towards the broad valley
known &8 Chin lee, Kear the head-waters thsse streaus are perernial,

but lower down the water disappear~s into the sands, exceovt in tirme

of flood, when 1t flows out upon the valley lands, and occasionally
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roritverd into the San Jusn, which flows wosterly soross or along
tre rorthern end of the recssrvaticns ¢$he San Jusn is a large river
coapared with others in the arid reglon, end has never becn kmown to
bo dry, althouzh ite wotnrs ¢iminish considerably during the late
sumors As seen by the topographers of the Geologioal furvey it

Las usually been searcely fordable, the pack trains belng obliged

to swim & hundred yards in orossinge

Portions of iitah, Arirena and Few Nexleco, including ths Lavajo
Kezervation, were mappod by topographers of tho Geologlesl Survey
duri ng the field semsons of 1882 to 1867 lnclusive, all portions
of the reservation being traversod, The maps are printed o2 a
sczlo of four miles to the inch, elevations being shown by ccntours
at intervals of .200 feet, Upon these maps all of the springs known
st the time are shovn, a3 well as the water-courses end beds of
torrents. Duripg the procress of this work, the topographers, of
necessity beczae well accuainted wiith the habits of the Indians
28 waell aa the character of their country.

At a lator date, by rsguest of the Honoradle Comu.csioner of
Indian Affelrs, three amy officers were detsiled to make an oxame
ination of the water rosources of the reservitions From the printed
report it appears thet these thm officers, with assistants and
peok trains, mede a rapid recornsissance, and by traveling st a rate
of ten to twonty miles per day, oompleted thelr examinatlon in
about & month and & half, Their report indicated that meny of the
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springs shown upon the contour map chould be cleared and walled
up, in order to fncrezse the ampount of wntoer availsble, end that
ot & number of plnces tmall lrrizstion ditcles can be comstructeds

Estimates of the cost of construcilng thoss ditches and of bering

wolls have also beeon made, It 13 probable, howover, tlat a mure

detiiled oxamination of the ground by man experienced in irriga-

tion construction would lend %0 @ modification as to localities

acd projocts for utllizing the water,

The number of Indiens belonging on the reservation is ectie |

rated to be 16,000 to 18,000, and of tnece it is believed that
noarly one-helf are wandering off &f the raservetion, mairly in
the south and west, to obtaining grazing for their herds aand fleckn,

Tre Indlare cwn probably wmcre than 1,600,000 sheep and pgoats, about

125,030 torees and mules, end 10,300 cettle, The number of anirals

is probadly inoroasing, and on the other hand the pood grazing lands
ere becoming less and lees in extents 1In the vicinity of the springs
in and near the reservation buildings, the best forage plants hLave

been almost déatroyed by reason of the excessive number of horses,

cattle and esheep grazed thereon, It must be born in mind that in

this arid country there is no "turf", the weeds and grasscs whioh
sorve as food for the oattle being sparsely soattered over the sure

faoo, 1If these are eaten down to the roots many of the more velue

able species dlsappear,

In order that the iavajos who are now off the reservetion may
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meke n livirz upon it, it 48 necessary to proevide water in coms
localities where thore is grozing now practically untoucheds In
sons localities thie can bs done by cleaning out the springs, pute
ting down wells snd furnishing suf cable pumps to bring the waler

to the surfece, In a few spots it may be that the conditions aro

4
favorable for obtaining artesien water, but before attempts are

made, it will be nocessary to make & careful investigantion of the

structure of the country, But it is probable that when all of

.the aveilsble stores of watcr-au§p1y aro duveloped sone of the
grazing land will still be waterless and csnnot be completely
utilizeds If all portions of the reservation could be grazed,
1t 18 doubtful whether tho herda.of the Indiens could always be
successfully pestured-- in other ygrds, whethor all of the Indiana
could find praofltable ampldymcnt ir rolelng sheep, cattle and horses;
probably it wonld etill beo necessory for some of the Indlans fo one
gegd in agriculture, Tﬁia, a8 previously stated, can only be done
by the $ntroduction of &rrizations Btook raising requires bread
aroéa snd widely distributed springs or pools of water; agrioulture
by irrigation necessitates a relatively donss settlemont by the
utilization of large quantities of water at one point, == n

The localities where irrigation can Lo most promisingly attsmpted

are along the San Juan River and on the ecastern side of Chin Leo

Velley, utilicing the streams which 1ssue [rom Chuska, Tunitcho,
Along the San Juan there is an

Lukaohukat and Carriso mountains,
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(?J cbundant sunply of woter for all of the lunds vhich can Le brouzht
under irri-ation, s2nd while the coat of the Dirst coustructlina of

1

4 ¢itches, with suitudble headworks will probatly te lersa, tho axpanse

{

of the -nintenancs of the eystem will be rolatively sn2lls So fur

&s cuetity of water 1s ooncorned, it i3 one of the best localltiss
iu the avid rezion Cor the developuent of irriratione I the Chin
Les Valley there sre thousands of acres of fertile land, but the water
supply is limited, nnd 1t will be nocossary to coustruct atorrge works

e
in or ncer the rournisins in order to furnish o yporbdnlal supplys Tho

topozraphic rap has Leecn consiructed on & gazle too suall to reveal

suitable natural reservolir sites, but the topogrsphers of tho Geoe

loleal Survey arc conf{ident that a more cetniled exazination will

gaow 8 nutbor of locaiities whore water can be held at relatively
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suull expences By censtructing sultailoe irripstineg ditches along

1
&

T, -~

the San Jusn Lilver, or by stering weter on the erst clds of Chin Les
] Volley, an aren more than sufiricleat te support all of the Nevnjos
could be brought under irrigetions In fact either of these locslie
4 tiss would furnish {arms for an equal number of white séttlers.

3 Froz e considoration 6f tho hatits of the Indians anc the re=
(

sourcses of the roservation; 4t would seen sadvisaeble to give firet

attention to the daveloprent of us mAny sprincs and wells as possie

ble, in order thut the ungrased purts of tho reservation may be

]
]
¥

utiliioqj At the same time seyersl sunll irrizating systeas should
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Lo constructed and kept ia operetion under tho directlion of compotent
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farmers, in crder gradually to 1nstru9t the Indians in proper
usthods of irrigation, Ons largze, well constructed systea of
frrigation would be rnore ecoromicel tlan a number of small achemesp
Lut owing to the difficulty of bringing any large btody of Judiane
Logether, it would be Lost first to construct a few snzller ditches
at various poirnts. 7The plen for these wdnor projects howover,
should be so made that they will not interfere with the future
developuont of the weter resourees, wnen it becomes necessary to
supply a lerger number of Tndiean Farms,.

To oarry out this 1dea the fnllowing projocts are suggesteds

1, The development of sprin-s srd wells wherovor senocible
end useful for grazing flocks,

2. The diversion of the pcmnni;xl flow of Benito Creok near
fort Defiance, wiick can te utilizod on lands beolow the agenoy and
would irrigete 200 or 300 acres of lards This project should be
so daveloped a8 to harmonite with the letcr oonstruotion of & stor-
age reecervolr on the sams 6reek, where 1t onters the narrow gorge
west of the agenoy, if such reservoir is found desirable in the
futurs,

3. The diversion of the peremnisl waters of the Canyon de
Chelly and their use in the Chin Les valley, whero there is ean
sgbundance of irrigable lm&., This projeot should aleo be develw
oped in such & mamner 838 to harmonize with future storage of flood

waterss The possibilities of storage and irrigation Lrom Canyon

de Chelly ars very great,
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4s Tho dlversion of the waters of Carriso Crock, and thelr
uss for irrigation in the vicinity.

Be The diversion of the waters of San Juan River to lands
in ita vioinity, The San Juan is by far ths most important of
the vater resources of the Navsjos, and there is fortunately s
large tract of excellent land in the vicinity on whioh to divert
1t; 4ts proper utilirzation is therefors the cheapest and best of

the irripgantion poasibilitles, in proportion to the resulting

" yater supply. The stream, like 2ll mountaln rivors of the west

is subjeot to great floods, and a suitable weir must be provided
for controlling and diverting its waters, It would be highly
wagtzful and injudlcious to divert the waters of tho San Jusn into
& call diteh, for threoe reasonsy First, a saall ditech regquires

a steep grode to glve the water sufficient velocity to provent the
diteh from filling with giilve A ditoh ten fect wide and two feet
deop requires & prede more than four feot por mile %o give o veloclty
of two feot per sacond; Whilé a ditech 20 feot wide and 6 feet decp
will give a greater velocity on & grade of one foot per mile, In

& length of twenty miles the elevation of the large canal would

be sixty fest above thet of the smaller, and it 1s therefore ine
possible to reach the best lands with tho /mall diteh, Second,
evaporation and percolation from a small ditoh are proportionately
for grester than from s large ones Third, e diversion weir will

cost but 1ittle more for a large ditoh than for a smell ‘one; snd
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for cthwr roascns, tho cozt of a largs, or roderate cired system

3

15 very much less than for a sinll one, {r proportlon to the lrri-

galted eres,

A cencl of an aversge width of twonty foet and a depth of eix

fect, on a grade of one foot per mile, will carry & volumo of over

200 cublo feet por socond, which would irrigete about 20,000 aores
of land, or snough to furnish a thousand families twenty mores each,
™is scheme, with the szaller ores ebove meationed, would golve the
problexn of irrigetion for the lievajos.

A suitadle print of diversion could probably be found near the
meuth of tho Animac Rlver,

tefore the dotails of the project can be fixed, or any close
erpresization tc its cost bs made, it 18 necezsery to have exaninae

tlons exd surveys mide by a oconpotent drrigution engineor, end ese

peoiaily to collect all data rejarding the maxirmum and minilmun dis-
oharge of the river, and for this purpose a gaging station ghould
at once be established on the river nsar the probable diversiosn

point, a8 such ~bsarvations ought to cover several years before

ocnstruction is cormencods The San Juan schems should therefore,
be postponed for the present, except that the geging station should
be establiched and all available inforwmation relating to the past

ristory of the river should be collected.
The atlas sheets enbraocing the Yave jo Reservation are transmitted

horewithe The irrigativg ditches recommended ahbove are indicated

thereon by red line,
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