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1. STOTZENBER3JER REFORT

REPORT ON TEE IRXIGATION OF TEC WAVAJC RESERV..7ICOM. ..
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The Yavojo Reservation is in the northoaatem ‘ooruor of the
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territory of Arizons, portions extending soross é\e bardon into
the territories of Utah and New Mexian., Ita total aree is in
round numbers 12,000 square miles, about one-third the ares of

the State of Indimna, or one-fifth thet of Georzia. Tho generel
elevation of the walley lende is from 65,000 to §,000 feet, the
nountein rising to hei;hts of from 8,000 to 9,000 feei, and a

ov peake sttaining en eleveiion of vearly 9,500 feet. Ths coun-
try is arld, the mear arnunl rainfell beiry from 12 to 14 inches,
thougl the procipitation on the hirh sumdits may reach 20 inclec.
In & fow localities agriculture oar be ourried on without irri-
gation in fmrcrabie sesscns, but a2 & rule suocess each year can
be attained only where a peremnial supply of water cen be ohtained
for drrigmtion,
The moat importsnt topoyrephic festure of the reservation

is the runze or systea of mountains extending in a gensral north
and south direotior ecrose it, From the high pesks and nesas
gtreams lzaue end flow in £l1l directions, the greater number

baing upon tae westerly side and flowizz towards the broad velley
known &5 Chin lee, Near the headewstere these strewmuc are perennial,
but lower down the water disappesrs intc the eands, exoopt in Hme

of flood, when 1t flows cut upon tha valley hndl. and oce‘sionally
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; ' northward into the San Juan, which {lows westerly domy or alorng
the northern end of the recervation. The San Juan $8 & large river
ecmpared with others in the arid region, and hase nevelr beer knowr ic

be dry, although ite wnters diminish soneldorably durln; the lats
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sumere Ag seer by the topographers cof the Gaologierl Survey it
has usuelly boes scarcely fordsble, the paol treins being oblige:
tec swim & hundred yards in orossinge

] . Portions o Utah, Arizons and liew Mexlee, incluvding the Newvaje
Ressrvation, wero mappsd by topogrtphers of the Geolopieanl Survey

duri ng; the field seusons of 1882 to 1BET inclusive, il portions
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of the recervatiion beln; treversed, The maps are printed on a

zonle of fouy miles to the inch, elevatdons belirn; showm by ecntoure

1.
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at intervals ol 205 feele Upox thsse maps all of ihe springs lmown
at the time ars showwn, &3 wsll wg the vmtere-courses and beds of
torreste, During the progress of this work, the topogruphers, of
necescity becane well moguainted with the habits of the Indians

e6 well a6 tre cheracter of their country.

Lt & later date, by request of the Honoradls Commioaicner of
Indign Affulirs, three amy officers wore detallaod to ntke an exmne
ination of the wepter rosources ol the reservation. Fron the printed
report it appenrs thot thexe thres officers, with aszistants and
prck treins, made & rapld recomnsisszros, and by treveling at i mis2
of ten to twonty miles per dey, completed thoir exmminstion in
about a menth ad & haells Their roport indicated that many AL ths
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eprings shown uporn the coutour map should be cln’:md h.nd walled

up, 1% order to inoreese the amount of water rnntblo, md the.’.

~

:) St

at s mumber of places small irrigation ditches oan be oonstructeaa
Betimates of the cost of ccnstruoting these dltchss and of beriyg
wglls have nlsc been mades, It ia probable, howsver, tlmt a nore
detsiled examinatlon of the ground by men experienced in irrige-
tion ccmf.ruotiun would lend to & modification es to localitiex
and projects for utiliting the water,

The number of Indians belonging or the reservation is esti~
mitad L be 16,000 to 16,000, 1l of thess it is belisved that

nearly one-half ere wandering off &f the reservation, maluly in

Lhe souih and wost, to obitaining grazing for their herds and {locks,

The Irdizns own probably more then 1,600,000 sheep and goatin, about

125,000 horset end muler, &nd 10,000 esttle, The number of anicsls

is probably inoroasing, ard on thie cther hand the good grazing landz

are becoming less and lees in extente In the vicinity of the spripgs

ir end nosr the reservetion buildings, the best forage plants hsvc
beon almost destroyed by reason of the excessive pumber of horsed,
cettlo and shecep jrased thereom, It must be borm in mind thet in
ihis arid country there 1s no “turl", tho weeds and gresses which
eerve a8 {ood for the cettle belng sparsely scattered over the sure
face, If these are eaten dowu to the roots memy of the more velu-
able species dlsappear, |

in order thet the Navajos whe are now off the recervu.tie yRsy

Rt e 1

-le oy 699

= L TR TS
o m.ﬁv—:méw mm._.j. .‘ ,..4’1 TOPREE ~\' ,)'ff\,\“%\&,\ p.,y,,» v' : <

w 7;-261A

Rl

LT v e T P TR Py
: 2

NNO002146



oy Mo o S

e

PR e

CV 6417 201

muke & living upon it, it 18 necesaary to provid;‘ water m som8
looalities where there is grasing now pmctically nntonohcﬁo In
sone localities this can be done by cleaning out tho nprings, put-
ting down wells and furniching suitable pumpe te brins the weter
to the surface, In a few spots it may be that the conditlione are
fuvorable for obtaining artesian water, but before ai ‘cempt; are
mace, 14 will be necessary to make & earciul investl va.tion of the
structure of ths country. But it is prouable thet when all of
the aveilable stores of wuter-supply are developsd sowe of the
graging land will etil) be waterless and ocannot be completely
utilizede If all portions of the recervetion sould be grased,
it is doubtful whether the herds of <he lnuimnms cculd always be
successfully pastured-- in other words, whether all of the Indians
could find profitable omployment in reieing shoep, oettle and herses;
prodably it would still be necessary for some of the Indians te cn-
gege in mgriculture, This, mne previously siated, ocan only be done
by the introduction of {rrigstion. .8Stook raising requires bdbroud
areas and widely distributed springs or pools of wotery eiriculture
by irrigaticn necessitates o reletively dense vettlement by the
vtilization of larges quantities of water at one point.

The lcotlities where frrigntion oun be mest promisingly atteapted
are slong the Han Juan Eiver und ou the ecastorn side of Chip Lee
Valley, utllirzirg the streams which issue frem th;n'.fa, fucitehe,

Lukschukat and Carriso mountains, Alor;, the Sau Jum th'j"_“__ is en
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J abundant supply of water for all of th= lands which {.n be brm_. ht
'-%, - uncer irrisstion, end while the ocost o the 3. % uoﬁltmctlocn of
ditehae, with sultable hesdworke will prouably be h#go. the expence
2 : : .
' :
é : of ‘the ~sintenance of the eystem will btu relatively smell, So far
as quuctity of voisr 18 conesrned, 4t 1o one of tho beat lorzlities.
in the £ -0 pegiom for Lhie development of irrlentions In the Chin
. 4
L%
3 Lee Yailey thore t ¢ thousnndr of meres of lertile lund, but tho weateyr
i supcly iz linmdtes, end 14 wili be noonscary Lo cunsiruct stormge works
: e
in or nessr vhe nounteins in orcer (o furnlui & perfindel suyslye Ino s
" topozgre;hiic tar ke Loen conclructed on & ssule teo suell to revenl T
o eg.ltable satural reservoir cites, but the topopgrspheres of the Jeoe o
| losfeal burvey sre confident that & wors detmiled exazination will !
1 O
. ¥ . < . - ;
giov & npurier ol looniltiee wnere wat<r can Ly helc a' relativsiy I
L/
s:xll expenae, By constructing sudtsils drrirsting ditches slong o

too ben Jusu liiver, or by storin: wotar on the ezst slde of Chin Lee

Velley, an sar.c morc then suf.iolent tc support &ll of the Bevejos E
could be brousht under irristions In fret elthar of thewu loecgli e L
A
tiss would furniz' faras for an equal nurber of white séttlers, 1
bro. s eousidsration 60 the hetlts of the lndinne end the re- ]
sourees o tie resorwitlon, it would ses- aivisells %o -i-e Tirst B T

cettantlion to tie development of us mepy svrin:s end wolls s possie

z:
bie, in order thwt the ungrazed yurts of the recervetion may te
utilizods A% the same tlme soysral smll irrigating systems sho.:l¢
be corstruoted and kept iz operstion uncer the direction of ounu'“ent
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farmers, in order gradunlly to instruct the Indiqgs in proper
methods of irrizetiom. One large, well conntruo{pm lyitan of
irrigation would be more eccmomionl than a numbo;qbfun;;il schonas;
but cwing to the difficulty of bringing any large body of Iodianx
topether, it would be best {irst to oonetruct a faw enxller ditohes
at verlous points, The pler for these minor projects however,
saould be so made that they will not intar;ora with the future
development of the water resources, when it bedomes necensary to
supply & lerger number of Iltdian Farme,

To curry'out this ldec the following prnjects are sug;ested:

le The development of springs and wells wherever sensidble
ard useful for grasing flocks,

2. {he divsrzion of the perseanial flow of Ronite Creci. near
Fort Defiance, wricl oen be utilized on lands beir~ *ae agoncy and
would irrigete 300 or 300 acres of larnd, This project &hould be
so developed as to harmonire with the leter construction of & siore
8¢ ressrvoir on the .geme oreck, where 1t enters the narrow gorge
woet of the agoncy, 4f such reservoir is found desirable in the
future, '

3e Tho diversior o the perenniu) weters of the Canyor de
Chelly and their use in the Chir Lee Valley, where there is sn
ebundeance of irrigable land, Th is project should also be devel-
oped in such & manner as to harmonize with futuro‘ltorago of flood
waters, The pos;ibilitieu of storage and 1rriga§19pltrqq;03nyon

de Chelly ars very grout,
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4., The diveoesion of the waters of farrise éypck, and thoir
use for {rrigation in the vieinlty. %A '

6o The diversion of the waters of San Juun%h!VOr‘Eb'lnnds
in {ts vioinity. The 3an Juan is by far the most importent of
the water rosources of the Nawejos, and there ls fortunstely s
large tract of excellent land in the vioinity on whioh to divert
it} its proper utilisutics is therefore the oheapeet snd best of
the irrigation poscibilities, in proportlon to the resulting
water supply. The stres, like 2l) mountalin rivers of the west

is subjsot to great floods, and & suitadble weir must be provided

for controlling and diverting its wators, It would be highly

westeful and injudiofous to Alvart the waters of the 8Ban Juan Inte

@ sunll diteh, for thres ressonss Flrst, & small ditch requires

& steep grude to glve the water sufficient velocity to prevent the

diteh from filling with silts A ditch toan feot wide znd two foet

deep reguires & grade more than four feet per mile to give 8 velocity

of two feet per secoud; While a diteh 20 feot wide and ¢ feet deep

will give a greater velocity on e grade of one foot per mile, In
a lengcth of twenty milee the elevation of the large ocsnal would
be sixty leat sbove that of the smaller, mnd it is therelore im-

pessible to remch the best lands with the emall ditoh, Second,

evaporation and percoletion from a small ditch are proport§onately

for grester than from e large ones Third, & diversion weir will

coet hut 1ittle more for a lerge ditoh then for d iaa11 ons; and
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for other ressons, the cost of & largs, or moderate sized systen

o L is very much less than for & small one, in propolftiom to the irrie

LORW-Ia
B .

gated arase B

A oanal of an average width of twenty feet and 8 depth of six

feet, on 8 grade of one foot per mile, will earry 2 volume of over
o 200 cuble fset per second, which would irrigate eoout 20,000 aores
: of land, or enough to furnish & thousend families twenty mores esch.
N _ This scheme, with the smaller ones above mentioned, would solve the

problen of irrigetion for ths lievajca,

A suitebls point of diversion could probably be found near the

% mouth of the Animag Rivers

O

Befure the details of the project can be fixed, or any close

approximaticn to its cost be mede, it is necessary to have sxauine~

r tiors and survsys madec by a oompetent irrigation engineer, and ose=

Y pecielly to collect all deta regarding the meximum and minimun dice

Vo
charge of the river, aud for this purposs & gnging station should n

at once be estadblished on the river near the probable diversion

point, as such observatione ought to cover seversl years befcre
corstruction is commeénceds The Ssn Juan scheme should therefore,
bo postponed for the present, except that the geging stution should

be established wnd all available inforuwetion relating to the past

LY

history of the river should be collected. ' *

e

The atles sheets enbracing the Navejo Reservation are transaitted

herexithe The irrigating ditches recommended uboio;aro dndioatad

therecn by red line,
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