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The fiavajo Betomntion is in the nor th~as torn  oomar of Url) 

t a r r i to ry  of Mizona,  portlane extendin5 across the bordora into 

the  torrit;ories of Utah ~rsJ Xorr b:e;cioo . J t a  t o t a l  area i s  in 

round nunbere 12,WX square zdlos, about one-third the area of 

t!m State of Indiana, or one-fifth that of  G s o r ~ ; l ~ ,  gsneral 

elevetion d the valley land& 5 s  Prtro 6,000 to 6,Om feet ,  the 

nountain rising t o  heightc of from 8 , W  to 9,000 feet, and a 

fm p c ~ k s  s t b i n i n 6  an o lewt ion  of nearly 9,500 feet, Tho coun- 

try is arid, the m a n  annual mint'all being from 12 to 14 indicts, 

though t h e  prec ip i ta t ion  on t h e  high awnltlr may reach Z0 inches. 

In a few l o c d i t i e s  agrioulhre  oaa be onrried on xi#oui; irri- 

r" p t i o n  i n  favcreble seasons, but as a rule succsse eaoh yen? oan 

bs attainod only wkcro a yererdal supply of water can be obtained 

f o r  i r r i ~ a t i o n .  

The most faportant to?ographic feature of tho rcservakioa 

is the  r a g a  or s y s t e m  of mountains extg~ding in &enera1 north 

am3 soxth direotioo eaross it* From the high paakr m d  nroaarr 

s'txeams issue and flow, in a l l  direoaons,  the greater nubet.  

being upon t h e  westerly eide and flaring tavarde the broad valley 

hlom ma Chin Lee, Xear the head-wmters t h e e  rtreamr a m  pemdal,  

but lower d m  the water disappears into the aands, eroc?t  in time 

of  flood, when I t  flm out upon the valley landr, and occaeionally 



r,orth-; rd i n t o  tl:s E m  J ~ z a ,  \;.bJoh f laws  rrooterly aaross or alont 

t k e  ~ o r t l i e r n  crd of tho rcuw:ai;icn. S a n  Jwn i 8  a largo river 

cor:p~rcd with othcra h i  t h o  arid  region, and haa never beon hxom t o  

bo dry, sl ihough it8 ratsrs dfd.nie;h oonaidcrably d u r l n ~  the late 

n m m r r  Aa see= by the topogsnphcra of the Geolagfoal Gurvoy it 

I a a  urunlly been soaroely fordnbls, the paok trains being obliged 

h mini a hundred yards in oroaaing. 

PortLons of iitclh, Aricona and E m  XsXfoo, 1nolt;ding th EavaJo 

RcscrvntAcn, %-era mppod by bpopiphors  of t h o  ~salol; ioaf Sur~0y 

during tho f i e l d  seasons of 1882 t o  180.7 inclusive, all portiom 

of i;ho reservation baing traversed. Ttia anpa ccre printed 02 8 

ccnlo of four miles to %he Inch, elov~tione being shorn by ocntour8 

F a t  f n k r v a l a  of -293 feet. Upon t);ese maps a l l  of' t h a  rpririga knom 

at the t i ne  are  sl;o~m, ss wall as a s  miter-courses end beds of 

torrents, khe prozrosc 0:' this work, the .topographers, of' 

neceoaity b o c m e  well acpaiutcd ~ i i t h  the bnbfts .of the Indians 

@a well er the charaoter of oowtry. . 
I I 

A t  a later dab, by rque;t of t h o  fionorable C d c s i c r h r  o f  

lndisn Blfafrs, t h e  rw officere wero  debPlsb t o  naka an axan- 

ination o f  t h e  *tor ro~ources at' the rr?semtion. r~ t h e  printed 



cp, ir order t c  increkloa t b e  ai.xl-at of v a t o r  nt.&ilsble, e n d  t h a t  

d e t r i l e . 3  oxadnation of tho g o c n d  by nan cxpcriencod in i r r i ~ a -  

tion oonstru~t ioa  would lead a modification as t o  localitialrr 

acd projocts for util it ing the water, 

7 The nmher af Isdiacc bclonzing on tho ro~enrct ion l a  e s t i -  

w t e d  ta be 16,030 t o  18,000, and of thece it i a  Selievsd .El-at 

csnrly one-hlf are waridcriq off Qf tho rnaemt ion ,  mairly in 

Yr:c 1r~cIhr.c wm pro5ably mcro 1,600,000 eheep aad ~ c a t s ,  about 

125,030 horses and zulea, end 10,fK)3 ce.tt;le, The nmbcr of ~ n i r u l s  

are bscodng less  and l c co  in e x t e x t .  In the v ic in i ty  of tho cprinp 

in and near the maenrat lon b . a i l d i n p ,  the  bes t  forage p h n t s  Iave 

been almost dsatropd by reason of the excaesive number o f  horaea, 

onttle and sheep grazed thereon, It must ba born in dnd tkat in 

this arid o o u c t r y  there l r  no "turf*, t h e  w e d 8  and graesoe w>?oh 

same ar food for  the oattle b e i q  a p r e e l y  roattsred owr the our- 

faoo. If these are eaten down to the root6 sany or the  more valu- 

able rpeoier disappear. 

In order t h a t  the f!avaJ'ou who are am off tha raaarvation may 



n&e n 1ivir.g upon it, it i s  naccscnry t o  p r ~ v i d e  m t c r  in c c a  

l ocn l i t lo s  ~ h o r e  t b r e  i e  grarin& now pmat1cl;lly ur~touched. In 

aoao localities thlc can bs dorm by cleaning out tho spriqp, p u b  

t o  the  surfacs. In a few  pots It may be that the conditions ar3 
/ 

fravorablo for obtallling artesian water, bat boforcr nttefipts are 

made, it will be nooeasary to make a oarelul fmestigation of the 

s t n o t u r e  of the aountry. But it i a  probable thnt uhcn all of 

ths sveilable stores of gator-supply aro duvelopod a t m  of the 

grazing land w i l l  a t i l l  be waterless and onnnot be oonpletaly 

utilLtod. Xf a l l  portion8 o f  the reoemtion  could be graaed, 

it 5.8 doubtful r;het!er tho herds of the Indiana oould almyo be . 
suooazsfully pastured- in other aords, utethot all of the Indiana 

-- ./ 

could find profitable enploync~t in  raisin^ sheep, oattle and horaes j 

probnbly it w o ~ l d   till 50 nooemnry for  aone of the Xndfuzs t o  an- 

gcge In  agriculture. Y i 8 ,  se previously atateb, san only be Qnc 

by the intro3uotion of irrigation. Gtook rofelng require8 broad 

area8 and widely dlstributad apringa o r  gaol8 of watorj a g r i o u l t m  

by irrigation necessitates a rafativcrly donso rettleaont by tha 

ut i l izat ion of large quantitie. of watsr at one point. 

The l oos l i t i eo  rhere irrigati'on oan ba mart pradslngly attenptad 

are along the San Juan Birar and on the eaatsrn sbdo of Chin Lea 

Valley, utilirlng t h e  s t r e w  vkJah issue fram Chunba, Tdtcho,  

Lukaohukat anb Carriso a.ountainr. Along the 6m JUPM them 10 an 



tiitchas, w$th  suitrlble hcadwo~ks nil1 proi?aF;ly he lcqy, t h o  ox2anae 

or th.e m.r j . l l~ tcsmce of the systen ail1 be ro lxt ivo ly  smllt So fur 

Lee 1h21cy t k e r e  a:.a thoustmd~) of acre0 of f o r t i l o  b a d ,  but the water 

aapplp  is lkZtoc! ,  and it will b e  nmossnry t o  contstruct atarcge n o r b  

t'x E m  Jus.9 Iiivor, or  by s t c r lng  xc to r  on t h e  m e t  cj.do of Chin Lee 

Velley, aa arm r a r e  tP.m r;ufi'lcio,zt to su;,port n l l  of the k m j o s  

co:ld tie brouQlt under irrigation. In f a c t  either of those local i -  

tiss n o ~ l d  furniah fami for an aqua1 nuzbar of &i te  r l t t larat  

' Zrar! 6 eonsidcrntion Bf tho habi t8  of the  Indians and t h e  re- 
i 

sowens of t!lo r o s c m t i o n ,  it woulC aeen d v i s a b l e  t o  g ive  firet 

att$j:tf on to t h e  dsvelopccnk of" as miny s y r t q a  and  ell# a8 p 0 s s b  

lib, in trCor thbt the ungrurod p r t s  of tho resenation rmy be 

Lo constructed and k e p t  i.a oparrtion b e e r  tho diruut ion o f  oornpstsnt 



f rxnsrs,  in cjrder gridually t o  instruct the Indiaus i n  proper 

:athods  sf f rr.tc;g%lon. Cns h r p ,  well con,otmctsd s y ~ t o a  o f  

irritgetion would bo moro ecocolrdctA t h n  a n&cr of em11 locheaasl 

Luk oirini; to tho difficulty of b~.inglng my large body of  lcdltlns 

+ , o p t h e r ,  it .r;.or?lZ be b e s t  first t o  c~nntruot a fm 6r;allor ditch86 

8% Y ~ T ~ O U S  ~ 0 i ~ t 8 r  The p l m  for these ndnor projeots hovovare 

should be so made that they will not interfere Kith the Puturn 

devclopxont of the vater resouroce, witen i.0; becomm neaessary to 

supgly a l arpr  nwnber of Tndian P a m .  

To oarry out t h i a  idea the fnllowin;: projaots are suggestedt 

1, The developont  of s p r i n  :B acd w e l l s  wherovar aenaible 

nnd useful for grazin~ flocks. 

2, The divereion of the pcramial flow of Bcnito Crook near 

F ~ r t  D?fiaxce, wi.icl; cec? Eo utilized on landa b a l m  the apnoy m d  

would l r r i gc t e  ZOd or 300 acres of l a ~ d .  Thie project should be 

so davelopetd as ta haraonite with t he  latcr oonat;ruotion o f  a ator- 

age reeemir  on the sams orsek, vrhero it enters the narrow gorge 

w e s t  of the agmoy, if suoh roaetvolr i o  found desirable in the 

f utureo 

3, The diverdon of t h e  perennial wafers of tha Cmyon de 

Chelly and their use in the chin Lee  alley, wbem thore h8 cua 

abundanoe of irrigable l m d ,  This projeot should 6160 be devel- 

oped in suoh r mrrnnsr so t o  hannoaios with future otorage of f lood 

uatare. The poaa ib i l i t i tm of ekrrage m d  irrigation fnrm Canyon 



4. Tho diversion of the waters of' Carriso Crook, arid tho ir  

uso for i r r l ~ ; a t i o s  in t h o  vicid.ty. 

6, ~ l r e  diversion of the  ~a';or8 of San Juan River t o  laode 

in it8 .violnlbjr The Saa Juan i s  bl far t h o  most inportant of 

tho vmtor raaouraoa of the h'awjoa, and %hero is fortunately a 

1arl;e t r a c t  of sxoellont land in the vio inl ty  on which t o  divert 

i f j  i t s  proper u t i l i z a t i o n  i a  therefore t h e  oheapest and beat o f  

the i r r i p t ~ o n  poe s i b i l i t i e a ,  in proport ion to the resulting 

water 8 ~ p 2 1 ~ r  The strem~lr, l i k e  a l l  z?okintain rivore of  the  wost  

is su5jeot t o  great f'looda, a n d  a suitable weir nust be provided 

f o r  con t ro l l i ng  4nd diverting its waters. It would be .highly 

w a e t d u l  and injudicious to divert the wetera of tho S a n  Juan l n t o  

a orrrell d i t c h ,  for throe roaaooet First, ar 8aall ditch requires 

a ~ t e e p  grade ta give the mtxr tufficlent v o l o c i t y  to  prevent; the 

ditch f r o z  filling w i t h  e i i i ; .  A d l t o h  ten f e e t  wide aad two  feet  

doop requires a &=do mora than four fsot par mile *o give o vsloclty 

of two  Peat per aooond; Ehi le  a d i t c h  20 f ea t  opide and 6 feet  deep 

w i l l  give a greater velocity on a grade of one foot per mile. In 

a length of twenty miles tfie elevation of the largo o m 1  would 

be aixty feet above tht of the mailer, and it is therefore ixa- 

poes ib l s  t o  reach t he  best land8 w i t h  tho mall dftoh* Swrond, 

evaporation nnd paroolation fraan a maall ditob are proportionately 

fur  &rester than f r o m  s large one. %hid,, s diaarsioll m i r  all 

oout but l i t t l e  mom for r large dito'n thm for a -11 one4 md 



A c a r d  o f  an average wldth of twouty Pout and p dopth o f  85% 

fmt, on a gmdo of one f o o t  per mlle, w l l l  carry r voluno of over 

209 cubio fcst; per sooond, which would irrigate about 20,OGO sorea 

of land, or onou~h ta furnish a thouaaad fcirmiliea twenty .ores each. 

This ccherac, with t h o  azillsr ooo6 abovo mosticxaod, muld uolve 

problos of i r r i p t i  on for t h e  Pie-va joe. 

A suitable pirt  of diversion could probably be found near the 

m u t b  o f  tho  Anirau River. 

Zcfore tba doJails  of the projoct can be f i x e d ,  or any clors 

o::ljrczkaticn to itr c o s t  ba mde, it i a  nsooasary t o  have e x m h a -  

t i m s  t i ~ d  tilin6ya u d e  5j a o o q e t c c t  irritation enginesr, md as- 

pooiaily to co l loo t  a l l  data re~tirriice ther d r c r z m  esld nfn!una &is- 

obw,p of' t h o  river, aad for this purpose a. gaging slxtlon should 

st once be ertabliehrd on ths r ives mar the probable diversion 

point ,  as suoh qbsarvation6 ought to oovrr 88Vm8l y h r 8  before 

o~r,utructian i b  cemenaod. The San Juen rohsma ohould thorefom, 

be postponed for tta prerent,' exoept that the jpc(rirrg rtation rbould 

bo ortabliehed and a11 available i n f o n ~ ~ t i o s  relating &o the  p e t  

Lhtoy of the firer 'hould be oo1leot.d. 

harmith. The i tr i i ;at iq  d l  tchra moonmended above are f ndiaatgd 

thoreon bj red line. 


