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and as i s  shown eloewherc i n  t h i s  report ,  a l l  of 

t h o  seventeen pueblos have mor2 or loas agr icu l tura l  

land and do i r r iga t ion ;  the  ditchos for  t h e  most 

part; being of great an t iqui ty  as most of them were 

comtructed generationo ago and m y  of them 'oo fore 

the coming of the  white man i n  tho 16th Contury. 

The work has consisted largely of building small 

structures and giving a s s i s t m c e  in  repaire  t o  

t h e i r  various ditches and structures  i n  work t h  ot 

the  Indians are unable t o  do f o r  themselves. We 

have developed some additional supplies of water 

and a re  t rying t o  i q r a v e  those existing and t o  

oonservs such water a s  the  h d i m u  can ge t  by means 

of be t t e r  conatrudion, l in ing  seotions of oan~J, 

that are  porous with concrete, eliminating cer ta in  

seotfons of diCoh t h a t  a re  on unfe~orab le  land, 

- .  ----. building and keeping i n  repair  small d m  on t r i b -  

u ta r ies  of the Rio Grande from which they can get 

water, and similar work. 

I'n t h e  Navajo country an attempt i o  be- 

ing  made t o  a s s i s t  the Indiuns i n  u t i l i z i n g  storm 

md flood waters t o  increase t h e i r  agriculture.  

For generations the  Indions have been p1antir.g 

corn and other food stuffs at, tho mouths of small 



washes or d ive r t i ng  from la-*ger washes flood waters  

a f t e r  storms t o  i r r i p t e  f i e l d s  t h a t  Lio along t h o  

~ t r e a m  bed, Thero are many plncas whore tho Ind- 

i ans  have i n  t h e  past seoured f a i r l y  good r e s u l t 3  

by t h i s  method but  a t  t h e  expenditure of g r e t ~ t  ef- 

f o r t s  i n  pu t t ing  i n  temporary dnms t h a t  a r e  washed 

o ~ t  every flood. We have been replaoing these  tem- 

p o r q  s t ruc tures  with pdrmanont struoi;ures, unual- 

l y  o f  concrete, where we f e l t  the amount o f  water 

and land would justify suoh construction. 

There two a few la rger  p ro j ec t s  suoh as 

t h e  Pine River Projeot in Southern Colorado fo r  t h e  

Southern Ute Indians where . we have about 15,000 

aores; t he  Hogbaok Project  in  tho Navujo country 

near Shiprook with about 4,000 aores and a poesi- 

b i l i t y  of extending t h e  projeot t o  inolude 11,000 

aores t  the  Banado Project  wi th  about 1,700 aores, 

and t h e  Zuni Projeot  vdth a large  area of l and  sus- 

oept ib le  t o  i r r i g a t i o n  where we are i r r i g a t i n g  

something over 4,000 aores of land  with s tored m.t;er. 

In addi t ion t o  t h i s ,  a g r e a t  deal of work 

I s  being done i n  developing stock ttnd domestic water.  

In  t h e  pueblos, wolls have been d r i l l e d  in all of 

then  that are equipped with windmills, tanlcs, and 



GANADO PROJECT . 
This projeot i s  located on the  Navajo 

Reservation in Arizona about 60 miles northwest 

of Gallup, New Mexico. The water is  diverted 

from t h e  Rio Pueblo Colorado t o  a reserv0.W in  

a f l a t  on the  north side of the  stroan, the  oapa- 

o i ty  of whioh i s  4300 acre fee t .  

The projeot lands l i e  on both sides of 

t h e  stream and t h e  t o t a l  area is  1700 aores, of 

whioh 707 aores aro irrigatrdd. 

There a r e  two non Indian water users 

on the projeot; J. L. Hubbell, who owns a hame- 

stead on the reservation, and t h e  Ganado Mission. 

W. J. L. Hubbell reaeives water from the storage 

reservoir under a oontraot exeauted between t h e  

United States  of h e r i o a  and himself, dated May 31, 

1913. The following excerpt taken from the oon- 
- 

e raa t  defines his  r igh t  under t h e  projeot: 

"The par ty  of t h e  seoond p a r t  agrees t o  
perform a proporbionate share of t h e  
labor and t o  pay a proportionate share 
of the  oost of material  and supplies in- 
cident t o ,  or neoessary for, the proper 
operation and naintenmce o f  the Ganado 
I r r iga t ion  System of t h e  p w t y  of the  
f i r s t  par t ,  or i n  l i e u  thereof a t  t h e  
option of the party of  the f i r s t  p a r t  
t o  pay such proportionate charges as 
may be f ixed for  the  annual operation 
and maintenanoo of said system. 



In  conoideration of f a i th fu l  perform- 
anoe of t h e  preceding st ipulut ions of 
the party of the second par t  and of the 
conveyance of t.he proporty hor uinbefore 
ntent;iomd, the p h y  of t h e  f i r o t  port 
rigroes that the p m t y  of Che oeoorid park 
s h s l l  have t h o  r i g h t  t o  suff ia iont  w u t e r  
from said aystem fo r  tho proper i;-ri- 
gation of his above deaoribed lands, 
not t o  exceed -t;-rro and one-half nare f e e t  
of water for each aore of land, and n o t  
t o  exoeed four hundred ucrs fee t  of 
water i n  eaoh year,, or so muoh thoreof 
as sha l l  conotitutu the  proporti  o n a h  
share por aore from tho water supply 
aotually avnilnble for tho  lands unclsr 
the  project.  

It i s  mutually understood and ngreed 
tha t ,  i n  t h e  performanoe of labor, crr 
the  utte of material m d  supplies, or 
the fixir-g of t h e  annual charge f o r  
maintenance and opar-.tion of t h e  systam, 
the  users of water therefrom ohall  oon- 
t r i b u t e  as the area of tho..land of oaoh 
i r r iga ted  i s  t o  t h e  t o t a l  area served 
thereby." 

As  t o  the Ganado M i ~ s i o n  right8 t h e  following 

is an exaerpt f'rm a l e t t e r  from t h e  Commissioner of . 

Indian Affairs, dated September 27, 1919: 
. . 

"A formal agreemmt, 8igned by t h e  proper 
officers of t h e  Home Mission Board, bind- 
ing t h e  organization t o  bear its propos- 
t i ona te .pa r t  of t h e  expense oovered in the 
aonstruot ion of t h e  i r r iga t ion  p ro jec t  and 
its operation Md maintananoe, should be 
submitted. It should be trkipulated in 
such agreement t h a t  water may be refused 
upon f a i l u r e  t o  pay proper charges vhm 
due. To date t h e  aggregate oost, per 
aore, of the  projeot, as now estimated, 
s l igh t ly  exoeeds $71.00. The i r r i g a b l e  



portion of the  Ganado School lands, 
since t h e  relinquishment of t h e  ten  
aores, i s  only about 39 acres, as 
above l i s t  indicates ."  

From l o t t e r  from Commissionor dated Apri l  4, 1929: 

11 Our reommndat ion  f o r  the issc*mco 
of a patent  oontained no requirement 
t h a t  an agreement be signed before is- 
oumce of t he  pa ten t ,  bu t  3e-t  for th  
t h a t  t h e  l i u b i l i t y  for payment of t h e  
proport ionate construct  ion charges would 
attach whether my referenoe there to  was 
made i n  t h o  patent or not ;  t h e  l i a b i l i t y  
of the Mission Board boing a matter of 
law. However, no requirement of payment 
has been mndo t o  da te  for t he  reason 
tha t  t h e  Nav~~jo  lando have not been 
a l l o t t e d  and, therefore ,  the proportions 
have not been established," 

During t h e  present  f i a o a l  year t he  annual 

epring oleaning was divided on an aoreage basis. The 

Navajo Indians farming under the  projeot  oleaned t h e i r  

proportionate share  of t h e  oanal; the  Ganado Mission 

and Mr. J. L, Hubbell paid the Indians i n  o u h  far 

doing t h e i r  proportionate ohme o f  the annual oleaning. 

---- - 

The amount paid by  the  GoJlado Miseion was 

$164.98; by Mr. Hubbell $503,39, and t h e  amount done 

by t h e  Indians $271.31, making a t o t a l  o f  $939.74 

i n  work done without cost t o  the Governme~t. 

The Ind ims  on t h e  Gmaiio Pro jeot  have 

sho~vn an unusual i n t e r e s t  i n  the projeot  a f fa i r s .  



An aasooiation has been fortned f o r  t h e  general 

advanoement and ins t ruo t ion  of t h e  Ind ims  on the  

pro j ,ot. Meetings a r e  held on t h e  30th day  of 

each month at whioh time a representat ive of t h e  

I r r i ga t ion  Servioe meets with them and diaousses 

items of i n t e r ea t  and pro j eo t  a f f a i r s  with the 

Indians. Most of the Indians have conotruoted 

permanent homes and have engaged in general farm- 

ing rather than r a i s ing  a l f a l f a  which has been 

t h e  ru le  heretofore.  Some of t h e  Indians have 

raised exoeptionally f i n e  garden8 and a few w e  

r a i s i n g  chiokens and turkeys. It i s  the  inten- 

t i o n  a t  t h e  present time t o  build up a market -. -. 
whereby t h e  Indians om r a i s e  poul t ry  on a more 

profitable baois. 

Suf f ic ien t  mter wan s t o r e d  on t h e  pro- 

jeah t o  meet the  i r r i g a t i o n  dormnnds for  t h e  present  

season, The Indians have asked t h a t  the North 

ditoh be e:kt;ended t o  make more i r r i g a b l e  lands 

available. In this  oonneotion it w i l l  be neoessary 

t o  have an additional allotment of so& $5,500. The 

Indians have volunteered t o  do a pa r t  o f  t h i s  work 

without c o s t  t o  t h e  Government. 



CHIN LEE PROJECT, -- 
This i s  a non-irrigation projeot and 

was for the devoloprnent of an additional domestic 

water supply for t h e  Chin Lee Sohool. 

A t  no time s h o e  the building of t h i s  

soh001 has tho  water supply been auff ioient  for 

t h e i r  needs. Up t o  a few years ago the  water 

was ~ e a u r e d  through a dug well on t h e  edge of 

t h e  msh ,  10 or 12 f e e t  deop and curbed with wood. 

Thiti proving inauffioient,  the I r r iga t ion  Servioe 

ass i s ted  them in building another well s m s ~ h a t  

larger i n  s ize ,  curbed with stone, on tho ouksida 

of which wsa plaoed a two foo-t soreen of gravel 

t o  a sa i s t  t h e  11~0vement of water as t h e  well was 

dug in fine sand just b a l m  the .mouth of CYanon de 
. . 

ohel ly : .  . 

In an e f f o r t  t o  develop additional water 
. -- 

it wazr deoided t h a t  t he  bes t  ohanoe was t o  lay  a 

perforated i n f i l t r a t i o n  pipe up the bed of the wash, 

that water emptying in to  t h e  preoent well. A trench 

w a s  exoavated t o  a depth of 10 f e e t ,  one foot  of 

gravel was plaoed on the  bottom and an 8 inch per- 

forated corrugated oulve& pipe was then plaoed 



and baokfil led with several f ee t  of soreened 

gravel in order t o  aPford a large i n f i l t r a t i o n  

area. To the ?resent time t h i s  work has been 

e n t i r e l y  suocessful and it i s  furnishing an 

abundance of water for  t h e  uae of t h e  sohool. 

It i s  possible, ho~vever, t h a t  during 

low stages of water or periods of drouth, or t o  

keep up with t h e  possible expansion of the 

aohool, %his i n f i l t r a t i o n  plant may have t o  be 

,. &ended, and t h e  pipe as l a i d  was s o  lef t  t h a t  

it oould be extended for my desired distanoe 

up t h e  stream in the  same manner without inter-  

f e r r ing  with its oontinued use during t h e  time. 



CRYSTAL PkOJECT. 

This projeot  i s  looated t h i r t y  milea 

north of Fort Llefiance, Arizona, i n  New briexioo. 

There a r e  700 aores of i r r i g a b l e  land under t h e  

projeot .  O f  t h i s  amount 600 aores a r e  under 

oul t ivat ion.  The Indiana have been farming in 

th in  cornunity for  a g r e a t  nunbar of years (we 

having records of  some repa i r  work being d o ~ e  

i n  1904:) and have had considerable t r oub l e  in 

d iver t ing  t h e i r  water by t h e  use of d ivers ion  

d m  whioh wore oarr ied out o r  dnmaged by eaoh 

flood. The water supply for t h i s  pro j e o t  oomee 

from t h e  weat s lope af  *he Ohoioka mountaim. 

There ia an abundanoe o f  water exoept during t h e  

month o f  July. Usually during that; month t h e r e  

, i a  suffioient  water Lo. maeC t h e  damn& g % h  prop- 

e r  d ivers ion f a o i l i t i e s .  

D u r i n g  t h e  p a s t  season there was oon- 

s t ruuted a rook f i l l e d  o r i b  divers ion dam, s p i l l -  

way o r e s t  100 f a d ,  aptllway height 2 feet, &but- 

m a t s  6 f e e t  in heightj t o t a l  oos t  of t h e  dam 

$5,000. 

In addi t ion t o  the dam there  was 



oonstruoted 1~~ l i n e ~ l  f e e t  of concrete l ined  

aanal, 2000 f e e t  of canal, and t h e  enlargemont 

and reoonstruotion of an additional 2000 f e e t  of 

oanal . 
The diversion dam oa oonatruoted supplies 

water t o  t h e  lands on the  eas t  and west s ide of 

Crystal Creslc. A flwne was oonstruuted across 

Crystal  Creek t o  supply the lands on t h o  eas t  side 

of the  stream whioh were formerly i r r iga ted  by a 

diversion dam whioh was construoted some th-ty 

year8 ago. This dam has deter iorated and i s  part ly  

washed out. Some of t h e  Indians were i n  favor of 

res tor ing  t h e  or iginal  dam bu* it deemed advis- 

able t o  plncla a l l  a f  %he lands undor ono irrigation 

proJeot. The Indians farming under this  projeot 

have be8n organized i n t o  a famu unit assooiation 

and a di tohrider  has been eleoted t o  t ake  charge 
. .  

of the  oanale during t h e  preeent year. It i s  hoped 

by t h i s  method of prooeedure t h a t  we w i l l  be able  

t o  get t h e  maxim~un r e su l t s  obtainable on t h i s  projeot. 

The Indians have donated work t o  t h e  value 

of $346.00. 

The Indians reoenbly held a meeting on 



t h i s  projeot'and are desirous of having the Govorn- 

men.1; look into  the poss ib i l i ty  of providing storage 

water b order that addit!,s.ial lands whioh are avail- 

able~ three miles below the project might be put  undar 

cultivation. No reesrpoir s i t e s  are known, but; in- 

vestigationa will be oonducted as soon as praaticable. 



Indian Wells i s  loonted 35 mi l08  n o r t h  

of Holbrook, Arizona, in  s s o t i o n  7, T. 33, N. R. 

21 E. This projeo-L me i n v e s t i g a t e d  a t  t h e  re- 

quest  o f  Superintendent Bnlmer of t h e  Leupp jur is -  

d io t ion .  A d e t a i l a d  topographio map was made of  

t h e  proposod r s s e r v o i r  s i t e  and t h e  i r r i g a b l e  

area. The proposed r e s e r v o i r  would be loonted 

on t h e  Lo-Kasa-Knd Wash, 8 2  ephemeral stream sub- 

j e o t  t o  t o r r e n t i a l  floods. Soundings in t h e  atream 

bed show that the r -  a r o  from t h r e e  t o  five foot of 

loose  sand, shale, and gravel ,  and t h a t  t h e  stream 

o a r r i e s  large quan t i t i e s  o f  debr is ,  and any dam 

b u i l t  aoross t h e  otrsam bed would soon be f i l l t b  

t o  t h e  he igh t  of t h e  dam. 

-'It f u r t h e r  developed t h a t  it m u l d  be 

neoessary t o  oonstruot a  dam sixty f ee t  i n  haight 

whioh would impound only 1344 aore f e e t  of  wntsr, 

t h e  est imated 0os.t; o f  whioh would be $70,000. 

In addi t ion  t o  the, cons t ruc t ion  of t h e  dam 

it would be neoesaary t o  b u i l d  three miles of f l a t ;  

t o  o a r r y  t h e  wator from t h o  dam s i t e  t o  tho i r r i g a b l e  

lands, otherwise it would be nooessm-y t o  u s e  t h e  



stream bed as  a oonmon oar r ie r  and it is believed 

t h a t  on aocount of the  porosity of t h e  material  

enoountered t h a t  a l l  of the wuter released f r o m  

the  dm would sink into the stream bed. 

The t o t a l  estimate f o r  t h i s  work was 

$155,800, or $120. per aore foo t  for water s tored,  

The estimated l i f e  of the reservoir wns five years. 

A oomplete report  was mado on t h i s  projeot 

and it i s  not antioipatod tha t  any construotion work 

w i l l  be undertaken. 



KLEGE-TOH PHOJECT 

Kleg-EToh i s  looated 20 miles nor th  

of  Chambers, Arizona, the  ro i l road  e t a t i on  on 

t h e  A. T. & S. E'. K o H e ,  and 18 miles  aouth of 

t h e  Gmado Projeot. 

A topographic survey was made of  a rea- 

e rvo i r  and irrigrible area of farm lands. The pro- 

posed reaorvoir w i l l  have a oapaoity of about 3000 

aore  fee t  of water. Thore i s  ava i lab le  600 aoreo 

of land, most of whioh i s  now being cul t ivated by 

t h e  Indiana. A preliminary sumoy shows t h a t  

t h i s  project  can be conetruoted at a oost  of about 

$7,Q00. 

There are 160 families l i v i n g  i n  t h i s  im- 

mediate v i o i n i t y  and a l l  have agreed t o  give l abor  

and teamu for t h e  construction of t h o  pro j e o t  with- 

.out aoat to the  Government. 

Plans ~d estimates for  t h i s  projeot  w i l l  

be prepared during t h e  month of J u l y  1929. 



MOENCOPI WASII - TUBA CITY - -- 
This projeot vras oonotruated some f i f t e e n  

years ago fo r  t h e  benefit  o f  t h o  Navajo Indiana l iv -  

ing below t h e  achool farm and f o r  the i r r i g a t i o n  of 

ag r i au l tu ra l  lands held by the  Tuba Ciky Indian 

Sohool. 

During the  pas t  season the  headgates were 

replaoed and a alu$oe gate installed i n  t h e  diversion 

dm. A water bridge m s  oonstruoted aoross t h e  main 

oand t o  aarry flood waters from the adjacent h i l l  

aorosa the atmal into  t h e  Moencopi Waeh. 

A deta i led  nuroey we~a made of t h e  Indian 

Sohool farm lands and a complete i r r i g a t i o n  systam 

laid out; t o  f a a i l i t a t e  thsir i r r i ga t ion .  

The t o t a l  oos t  of t h e  oonstruution work 

wae $920.003 t h e  estimate for t h e  work, $900.00. 
-. .- - . . . . - . . . . - .. - . 
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RE11 PROJECT. -- 
This i s  an old  project ,  o r i g ina l l y  b u i l t  

p r i o r  t o  1904. Hmovar, no uoe ma made of it and 

it almost went t o  pieoos. Goheen t h a t  dato  and 

1927 t h i s  Service r e b u i l t  it tvriee, but &ill no 

use ma mde  of it, 

The construct ion of a aana ta r iun  und tha 

proposed oonstruotion of a large hosp i t a l  a t  For t  

llefianoe made it necessary t o  provide f o r  a large 

dairy herd t o  f u r n i s h  milk  to t h e  pa t ien t s .  The 

lbnit of i r r i g a t i o n  for ra i s ing  forage at the For t  

had been reaohed, s o  thoughts r e r e  again turned t o  

the Red Lake Projeot ,  about 15 miles d i s t an t .  Forty 

aoree were set aaide f a r  t h e  above use, and t h o  

auperidttndent agreed t h a t  he would see t h a t  the Ind- 

iana made proper u s e  of t h e  projeot ,  so money uae 

made ava i lab le  t o  r e h a b i l i t a t e  the projeot ,  Thie 

was done during the f i s o a l  years 1927 and 1928, Aa 

f inished,  it o m  i r r i g a t e  about 700 aores o f  lwd 

with t h e  extension of a few small di tohes.  The Ind- 

ians aesm t o  ba takixig hold of a considerable area 

and the forty nores for  t h e  agenoy i s  being put urlder 

oult  i va t  ion. 
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The projeot oonsista o f  a diversion dam, 

a feeder canal t o  t h e  reservoir,  whioh has a s to r -  

age oapaoity of 4275 aore foet, and about five 

mile8 of d is t r ibut ing  canal. A t  the end of t h i s  

f i soa l  year  there  i s  about 2600 aore f e e t  in t h e  

reservoir .  

The Projoat has been v is i ted  several  

t imes during t h e  present soason and  it seeas t o  be 

properly functioning. It is under t h o  mnagwen t  

. , . . . .  , . .  of t h o  Superintendent of the  Southern Navajs !uriu- 

diot ion and not t h i s  Service. 

i 



NAV-9JO AND HOPI 'tfA!L'ER DEVELOPhfENT. 
-I_.-- 

A s  a separate brmoh of t h e  work i n  

t h i s  D i s t r i o t ,  i s  t h e  development of domestio 

and stook w a t  c r  on the Navajo and Hopi reserva- 

t i ons .  This i s  t h e  development o f  ex i s t ing  

springs and seeps; t h e  d r i l l i n c  o f  wells, bo th  

ahallow and deep, and by t h e  l a t t e r  i s  meant 

over 300 f e e t ;  the digging o f  shallow wells, 

whioh i s  really a developrnont of a spring that 

l i e s  so t he  water w i l l  , no t  flow f rom it by grav- 

i ty,  and t he  bui lding of storm water rase rvo i ra  

or ponds* 

Organization, 

A l l  of t h i s  work i a  under the d i r e a t  

supervision of General Foreman A. H. Wamok. 

. . : ious ortwa - as two orma, ono with headquarf;ers 

. . . , 

. . 
... a t  Polaoon .and the o ther  one a t  C h h  Lee, who 

look a f te r  t h e  operation and maintenanoe of the 

finished wells which are equipped w i t h  windmills, 

storage tanks, troughs f a r  stook, d o ,  

There are two orevra who have t r a o t o r a  

an+ r o t a r y  scrapers who are bui lding the  tanks 



o r  ponds, und from e i g h t  t o  t e n  other crewa - vary- 
I 

. . ,  ~. . .  . ---- ... .....- . :, - 
. ' .. 

. .. 
, .' :' 

...I . - : . . 
' : 

; ,' 
x- % ,. < 

I :.. 
L. ;.. 

with t h e  season - who are developing springs. 

A t  t h e  beginning of t h e  f i s o a l  year we 

had bought seven l i g h t  t ruoks f o r  t h e  use  of m- 

ious  orews, and p u t  on a new f o r o o  of men. In 

order t o  g e t  t h e s e  t ruoks  t o  t h e  f i e l d ,  and t o  

.give c e r t a i n  i n s t r u c t i o n s  to t h e  nevi men, they 

were o a l l e d  i n t o  t h e  headquarters  o f f i c e  and a 

l i t t l e  school o f  i n s t r u o t  ion,  under Mr. Womaok 

The work of t h i s  water dewlopment waa 

done under t h e  c l o s e s t  oooperntion with t h o  Agenoy 

foroea.  P r i o r  t o  t h e  beginning o f  t h i s  year and 

s i b l e  t h e  o r i g i n a l  plan was adhered t o ,  o r  if ohmg- 

dent .  In t h i s  my t h e  bes t  d i s t r i b u t i o n  of t h e  work, 

CV-64 1 7-20 1 NN008370 



and t h e  development of water  where it wao most 

needed, was seourod. 

Mr. Womaok submitted a repor t  a t  the 

end of t h e  year froin which t h o  following i s  taken,  

t o  show t h e  viewpoint of t h e  m a n  i n  the  f i e l d r  

"You aro aware o f  the long continued 
drouth in  t h i s  South~vest count;rv, a l so  t h a t  on 
account o f  t h i s  continuous drouth a l l  t h e  stock 
i s  forced t o  concentrate ot the permnont; water 
which i s  the d r i l l e d  w n l l s  and improved springe, 
which oauses a congostod condi t ion and nakee un- 
usual  demand on these  pormnnent watering plncea. 
This,  i n  turn, causes us t o  abandon our o r i g ina l  
p lan  3n order t o  develop add i t iona l  w&er  near 
t h i s  overgrazed country. I n  some oases we have 

'been forced t o  instal l  -gasoline pumping plant an 
an aux i l i a ry  water supply t o  koep stook from per- 
ishing, t h e so  or o the r  conditions cawing  us t o  
have t o  d e v i a h  from t h e  original program, suoh 
as t h i s  : Reservation superintendents w i l l  sud- 
denly find out t h a t  t hey  havs an appropr ia t ion 
t o  const ruct  shsop dips,  t h e n  we a r e  oalled on 
t o  develop water a s  near t h e  propoaed sheep dip  
looa t ion  as possible. In a oase of t h i s  kind 
we c a l l  together  t h e  neoesseuy equipment and men 

. . . . .  . . 
. , :::.' . . 4 .  . . . . . . . .  . . .. , ( .:, . :. :' :.. : ..., .%..: :.". , ..I.............. 

. . 1 , , . .  . . . . . . . .  . .  . . . .  . . . . .  , . . . .  ( . . . .  . . , . . jp:.>:.:.:.;.:.:  he requirements'  f o r  rraf& supply for ..................... 
one of t h e s e  plabta i s  not only t o .   upp ply water 

. . for dipping sheep, but as t h e  sheep-have t o  be -- - .  i 
dipped, and t e n  days l a t e r  have t o  be dipped t h e  
sebond time, it is easy t o  unders tmd t h a t  thous- 
ands of &la have so be held in t h i s  l o c a l i t y  
during t h i s  dipping period, the re fore ,  using a 
great quant i ty  of water. which is considerably 
more than t h e  usual spring w i l l  supply. 

The s u p e r i n t e ~ d e n t s  f u l l y  r e a l i z e  t he  
ser ious  c o ~ d i t i o n s  of Che grazing oountry, a l s o  
the  d i f f i c u l t y  in  providirig water at a l l  des i red  
places, 8~13. thoy a r e  reasonable in t h e i r  requests  
f o r  more water, a l s o  are const ruot ive  and oo- 
operative. 



However, t h e  f a c t  remains t h a t  the country 
i s  f a i l i n g  an a stock country a t  an alarning degreo 
and every s f f o r t  should be mado t o  conserve the 
range i n  every way possible, not only by reduaing 
the  number of animals on it, but by so ien t i f io  
supervision of grazing, together with a suff ia ien t  
amount of money t o  dovelop a l l  t he  wnter possible 
and a t  the places where it will relieve the  extreme- 
l y  overgrazed por t iom and allow Borne, a t  l east ,  of - 
t h e  grass t o  mature and reseod the  land. Not only 
i s  much of the grazing urea kept graeed down t o  M e r e  
it is  prevented from developing seed, but  i s  grazed 
down t o  the level  of t h e  around t h e  year round. 

You w i l l  remember i n  our l e t t e r  t o  Goneral 
Scott on t h i s  subjeot ( I  think in 1915), I called 
his a t ten t ion  t o  the  rapid destruction of the graz- 
ing land and expressed my bel ie f  t ha t  within a few 
years it would be reduced t o  n bad land and that 
there  would commence the  Real Indian Problem, and 
it i a  cicrarmon knowledge i n  t h i s  country that ainoe 
1913 tk.e increased stook has depletod muoh of the 
grazing land and the re  seems t o  be no r e l i e f  i n  
sight; however, t h e  grazing seems t o  be t h e  cne re- 
aouroe of t h e  Indinnts existenoa. 

I believe t h a t  t h i e  Govermnent oould do 
x e l l  in using some suoh ooheme of reoeodtng as d id  
the Br i t i sh  Government in Australin as t h i s  i s  about 
t h e  same elevation (seml-desert) and something near 
the same r a i n f a l l  . . per annumen 

As showing the detai l  of work by jurisdio- 
- - - -  - 

._ tiom, t h e  following stmrmary is  submitted: 
-1 

Northern Jurisdiction. 

On t h e  Northern Navajo ma operated two 
spring o r m s  
small too ls ,  

with equipment including truck, tents, 
sorapera, picks, and shovals, e t a ,  Yie 

also have material shipped here and have storage 
for material and implements. 

This jur isdict ion has many more springs 
than any of tho other jurisdiotions as much of  the 
Northern is  located in what. i s  cal led the San Juan 
Basin, which i s  a natural artesian country. On 



Water oonditiom on t h e  Sotrthern Navajo 
are grea t ly  improved by the  p e m e o l t  water develop- 
ment although there is but a small peroent of the 
work neoessary oompleted along these  l ines.  

Jur i sd id ion .  

On t h i s  jur isdiot ion there  was l i t t l e  
money t o  operate on, therefore, only 4 r e a e r v o i r ~  
were made. These reservoirs were locatad in  what 
i s  oalled the Diablo oountry, where the re  are no 
springs and money was nut; suffioient t o  d r i l l  wells, 

t h i s  account anything that makes a break i n  tho 
overlaying shale ORUSeS a spring t o  rise through 
t h e  f a u l t  ond t h i s  happens many times, especially 
along t h e  majw fau l t s ,  

We have developed 36 springs and con- 
s t ruoted  oor.cret;o troughs at eaoh, with the  dom- 
e s t i o  storage away *om tho stock wator; have dug 
7 shallow wells which are walled up with a con- 
c r e t e  s l ab  top and i n  which i s  a heavy hinged l i d .  

Hopi Jurisdiotion. 

On t h i s  jur isdict ion we have our head- 
quarkers oamp inoluding shop where we repair  truok, 
automobiles, make forms for concrete, and i s s u ~  a l l  
mater ial  f o r  t h i s  jurisdiction. 

We have one crew equipped with truok and. 
t o o l s  which mainbins 50 wells and orindmills 'on t h i s  
jur isdict ion.  179 operated one sprlng orew t h e  f u l l  
year and had two other  o r m e  working p a r t  of the 
year  who developed 10 s p r w s  and dug 12 shallow 
wella and a t  both t h e  springs and'wells reinforoed 
conorete troughs were oonstruct ed, 
-1 

Southern Jurisdiotion, 
I 

In addition t o  mah ta in ing  35 wells  and 
w5dm3.118, we have operated tvJp aprinp; arm dwelop- 

. . . ing 18 springe with reini'oroed aonorete troughs, and 
have dug 13 shallow wells ophioh were walled up a n d  

. - 
ooverod with ooncrete slab with hinged door; alao 
plaosd oonorde troughs a t  eaoh of than. 



However, there were 2 wells dug in  other parCs of 
the  reservation nnd reinforced concrete troughs 
oonstruoted . 

The allotment f o r  Leupp jur isdict ion 
is  always small as t h e  allotment of funds i s  baaed 
on the  population. 

Western Jurisdict ion,  

During the l a s t  year we oparated one 
reservoir conetrucrtion crew on t h e  %stern juria- 
diotion, This camp consis ts  of .the following men 
and equipment: one foreman, one t r ao to r  operator, 
one laborer ( ~ n d i a n ) .  The equipment consist8 of 
one t rao tor ,  one r o t l r y  scraper, truok, t en ts ,  
omping equipment, and cook shaok. 

These reservoirs rmre constructed i n  
order t o  supply stocik water in a large area of 

..- t h e  r e sewa t ion  wherls the re  are no springs 4 
well d r i l l i ng  i s  impossible, There are 9 reser-  
voirs  oonstructed and t h e  t o t a l  ear th mwed on 
t h i s  reservoir work was approximately 23,847 ou- 
bio yards. In addition t o  t h i s  ear th work thore  
is  the  item of ripraping aJ.1 the faoes of these  
d-s with slab stones, In some oases both sides 
of the dam were ripraped. This neoessitated con- 
siderable work in get t ing  the  stone out, 

. . 
There ware two spring orem operating 

. . .  . ' ,. . : ..... ,: . . . . . . I  . . .  , ' . a. part; of t he  year who developed:-10 apriags and . . . . . . . . . . . .  
: , : .  : ". ':" . '.; . . . , ,.. , 

. .  +. . ,:. -.,. . . . .  .$ .  - .  dug 1'2 shal low'k l l l s   all springs aria wells  
' . , '  ' ,  

. . .  . ' . ' there.  i s  construoted s reinforoed oonorete trough. 
. . 

laborers t o  oarry on the  work. The equipmant oon- 
sists of one truok, tents ,  sorapers, pioks, shovels, 
and other small tools. 

Eastern JurisdictJon. 

On the Eastern Navajo we have had a 
duplicate o f  t h e  oonstruation o u t f i t  on the  Vestern 
Navajo . 



Owing t o  breakdowns i n  wohinery,  it has 
been neoessary a t  t h e s  t o  qu i t .  work on t he  rese r -  
voirs ,  and t h e  t r a o t o r  orew was switohed t o  t h e  
spring development work on t h e  samo ju r i sd ia t ion .  
However, there  were conctructsd 8 reoorvoire wi th  
a t o t a l  yardage of 20,000 cubio yards;  t h i s  same 
party a l so  dug 1 well,  p lacing reinforoed trough, 
eto. 

Phis Eastern Ncrvajo has b u t  few spr ings  
and it w i l l  be neoessary t o  continuo t h e  reservofr  
work, a l so  t o  d r i l l  some wel l s  aa a ermanont sup- -+ ply of water i n  order t h a t  in  extremaly y tirnea 
t he  s tock oan be moved t o  a permnnent supply t o  
prevent loss of herds. 

9 r i n g ~ s  Devolopod 

N; .~ava j o So .Navajo Vest .Nan j o East .Navaj o Hopi Leupp 
3 6 18 10 3 10 0 

T O T A L  77 

~ U P P  Western Navajo Eaatern Navajo 
4 9 8 

T O T A L  21 
Wells Developed 



I N D E X  ----- 
Springs and Dug Wells 

Navajo and Hopi Reservations 

l a  
2a 
3a 
4a 
5a 
6a 
7a 
8a  
9ri 
10a 
l l a  
12a 
13a 
14a 
15a 
16ri 
1% 
18a 
19a 
20a 
21a 
22a 
23a 
24a 
25a 
26a 
27a 
28a 

Jed i to  
Martyt a 
Chief Spring 
K e w  Canyon 
Walpi 
Tews Spring 
S hongopovi 
Wepo Spring 
Waoat ova 
Solcqy 
Tohadistoa 
Bradleyf s 
Todotai 
Denebito 
Denebito 
Baooim, 
Seoota 
Chea-Reza 
Baooba Spring No.2 
T o q ' a  s p r i . .  
Toreva spr ing 
Taylort s spring 
Burro spr ing 
Bonana 
Ta-ho-not-a 
Pevait  
Cheskeza spring 
Chendeet o 
Seven ldile spring 
Eas t  Side spring 
PTao at ova 

- Cornfields spring 
Corner spr ing 
Chimpcrvi 
Clay eprfng 
Luoay Ka Top 
Bekis Two Wells 
See Se Toa Well 
Wha Chee Yaza Well 

Hopi 
11 

Etsidy C l i   beg^, well  
sheep- spr ing n 
Si l en t  Manta spring I' 

ToToTum spring n 
Wha Chee spring 11 

Cross Roads well n 

E-Ghmy spring II 

S a l t  Water Well 11 



S t i w  epring 
One Eyo spring 
Sulphur spr ings  
K l t i  Chee Toh Wolls 
Doby Begay 
Be-Jes-To spring 
Bi l ly  Be-Kinny 
Sun Wator 
Nes Nahe Beto 
Sand spring 
Drilled Woll No.702 
Koney Noz spring 
Castle Bu t to  spring 
Go7ornnent spr i n g  pipol  ino 
Dalki spring 
Adakai I ega spring 
Many 1.1~: e s  spring 
Sagno E?. So 
Tokes - i t  e Well 
Chee h w  ~ r v o i r  
Morman a u. '.q 
Gap V't.1: 
Cotf;c,ln. .d 
Shone-to 
Fring s>r- 
Say To spring 
S w  s p r a  
Bush eprinQ; 
Mason spring 
Low K i  spr jng 
Garia Net spring 
Red Sand Stone spring 
End of hJ.1 aping 
Crow spr '4 
Johno Well 
Buok-a-lin Bega bll 
To-Enohoni aprfng 
veil No. 213 
E'Imeon 'Nell 
Bulona Boga V e l l  
Poison Fern spr ing 
Nah a: 2 hn-Delet spring 
Spottoc Urn-d spring 

No. Navajo 
I1 

Hopi 
I1 

North .Nan j o  
'19edr n 

~ o r t h  . 
Hopi . 
North b " 
West. n 
n 

Hopi 
Weet. Navajo 
L~UPP 
North.NavaJo 
Hopi 
n 

Te-La spring No. Navajo 
Frank W. Smith sprizg 11 

Kiuune  tlo-Ds-Tsie upring! 2) " 
Georges spring tt 

Sahaezly spring II 

Vi'hi-te Water n 

Gleason Sega riel1 n 



Sheop sp- ing No. 2 No. Navajo 
Hogan Say-any sp r ing  11 

Tsu-Skiooie Beyad To spring 11 

I t  Lono Cottonwood i'ioll 

B i t t e r  Seep sp r ing  
B w r o  or  M o ~ M ~  s p r i q  
Ce~notnry sprinp, 
Chi1 Chin Beto s p r i q  
Cow Camp spr ing  
Devil s p r i n g  
Do-bo-Chndy o p i n g  
Holo i n  t h c  Rook s p r i n l ~  
Ish-30-Gall i e  sp r ing  
Kaibeto sp r ind  1 & 2 
Kaibeto Soepe 3 8 4 
Koney Not sprint:  
Rnt opring 
Hed Lake ;'lator fiolss 
Hcd %aa spr ing  
Sae-Es-Skeeeie opring 
Saga-Nitso sp r ing  
Sand Ston- s p r i n g  
Say-Et-Sisie Seeps 
Shan-to opring 
Shoep sp r ing  
Tm-Pany spr ing  
Tm-E-Ki 8 s p r i n g  
Tanner 7Vaah rtpring 
 oh-La-Con epr- 
Tsa-Clichin Boto epring 
Tsa-YwTo spring 
Tsay-Ya-to s p r i n g  
Walkers Seep 
Chissey Yeasis  w e l l  
Drolet  Weli 
Too A t t l e y  T e l l  
Shoep Dip epring 
To-No-Te apr ing  
Sisohans Badoni spr ing  
Sido-to sp r ing  
Taohina Badoni 
I n s o r i p t i o n  sp r ing  
Say Atho sp r ing  
To-Inahony sp r ing  
West Sheep Dip spring 
Blaok Rook spr ing  
Charley Curley sp r ing  
h!ud spr ing  
Shoop Dip well  
Tcurk well  
!:lurphy sp r ing  

No. n 

mest. I t  

~ U P P  
wes t*  " 
n 

Eo n 

Hopi 
west n 
II 

So. n 

No. n 
n 

So. n 

West. It 
It 

?lost . I t  

So. I t  



Makai spr ing 
Big Butte spr ing 
Roy Nez opring 
Air Singer spr ing 
Uort TBO spr ing 
Ktmy Horses sp r ing  
C1.a Choe spr ing  
Gishi Beta spring 
To-tocoah spr ing  
Kit Soalo spr jngs  (3) 
Sacbeto spr ing  
Say-.Set0 Yeshio spr ing 
Cow spr- 
Cl izza  Beto spr ing  
Beak-ashe wel l  
Dabieo well 
i Y i l l i o  P into  well 
Sweet water spr ing 
Snoisy-40 spring 
Taa-to ~ p r i n g  
Dopa Bookan Beto spr ing  
Alakl i  Sneps 
Tooito spring 
High Vatw  spr ing 
Stinking opring 
Yellow Ylater spring 
Snalce a p r i q ,  
To-Do-Mui 8p.v iq 
Rook E a r  R i n g  apring 
Big Yiillarr opiring 
Clitta Slonu spring 
Teida Toal nett spr ing  
Moenoopi Baaret Noel epring 
Cla C B a a  spr ing  No. 2 
Do Nagada s p r i n ;  
Hawthorn sp r ing  
Todo Coeie spr ing 
Be D m  a p r i q  
Blaok mans well  
Olivore well 
Many Eorses Radoni well 
Brimhall Wash spr ing  
Moenoopi Spring No. 2 
N-Dosh-a Beto spr ing  
Noold-Ba-to spring 
White Water wel l  
Rook spring West." 
Hopi s p i n g  No. 3 Hopi 
Burnt Corn spr ing n 

Mosncopi s p r i q  No. 3 West ." 
To-Ha-Chee wel l  n 

To-Ya-Nastladi spr ing Hopi 
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I1  

II 

I1 

I1 

I1 

SO. 
I t  

I t  

n 
n 
11 

\ b a t  " 
No, " 
n 
n 
n 

n 
n 
n 
n 
n 
n 
n 
n 
n 
I t  

i t  

So. 
n 

West. 
n 
n 

n Sor 
No. n 
n 
n .  
n 
I) 

n 

went o n  

So. t1 

L~UPP 
n 



IIostodi KO s p r i n g  
Cleoii Nakadi cpr ing  
Estla sp r ing  
Cla Chai sp r ing  
To Honklo sp r ing  
Clair Geo sp r ing  
Tonalea well 
To La Chee ~ p r a  
Nava wells 

Beohan Kolly Well 
W a l l  sp r ing  
Shosh Beto 
Many l fh iskors  we l l  
To fia Leon we l l  
Say L ~ c h e o  s p r i n g  
Tohaney Nez spring 
IIogay To s p r i n ~  
Houagathne wel l  
Tode Coz woll 
Toe E t s i s s i e  wol l  
Joe  Ieaao Well 
Many Goats s p r i n g  
L l q  Mules well 
S a l i n a  springe No. 1 
High M t .  spr ing  
Saw Yazzie apr ing  
Nocki To (2)  
Tsa-Anea Wooly spring 
Red Sheop spr ing  
To-Denea jae s p r i n g  
Cotton Wood s p r i n g  
Say Kole sp r lng  
Den Beto well  

Hopi 
11 

L~UPP 
No. Navajo 

L ~ U P P  
Hopi 
So. Navajo 

Hopi 
11 

So. n 

NO. 
n 

. Hopi 
, ". 

Trough s p r i n g  
Gray Hat Charley w e l l  
Peaoh Tree ep- ing 
Sai sp r ing  
S a l h a  spr ing  No, 2 
To Dis Cat sp r ing  
Sand Wash sp r ing  
Teeoe Beyad To spr ing  
Lize ies  spr ing  
Sand apring 
Boil ing spr ing  
Clai Benalle w e l l  
Shanto oanyon apr ing 
John Smith well  
Nhite Rook sp r ing  
I ron  spr ing  
Little Shiprook opr ing  
Juth Lachee sp r ing  

west. ' 
It 

So. n 
n 

No. n 
n 

Hopi 
n 

West. " 
n 

No. " 
n 



Dele Benalle spring 
Blaok Goats s p r i n  
Tohito spring8 ( 2  
B e h i t  o spr ing 

e 
To Jeel  Kadi Noel well  
To Joel Kadi 1\'o.t wel l  
Coyote wel l  
To thFne Bega woll  
Butlor spring 
Farm springs (3) 
Say Sun we11 
Dynamite spring 
Tohatohi spring 
 oho oleo springs (2) 
Cotton Wood spring 
Crooked Tree spring 
F l a t  Rock spring 
Todo Coz spring 
Tsa Lon spring 
Tokes Jay spring 
Sunny Slde  8pr- 
Willow spring 
Poleman spring 
Community ~ p r i n g  
Chil ibeto  well 
Cheaenbeto wel l  
Four we l l s  
To Ladai spring 
Blmk Htn. spring (2) 
Red Rook well 
NrJcai spr ing 
S a d  apr ing 
Old Polioeman epr- No.2 
Greoeewood s p r b g  
Tillman well No. 1 
Box Canyon wel l  
Water in Wash well  
Badger spring 
Sayana Chee w e l l  No. 1 
Sayam Chee w e l l  No02 
Lone w e l l  
Blaok Book spr ing N o . 2  
Red Rook aneh spr ing 
Blaok Rook spr ing  N o .  1 
Blind Man well  
To-Hat-Chi spring 
Rough Mesa wel l  
White Rook spr* 
Squaw Tr aol: wel l  
Smiling spr ine  
Tuokel iny we11 
Mountain well 

No. I I  Navajo 

So. n 
11 

west 0" 

No. 
n 
n 
n 

n 

No* n 
w 

It 

n 

So. n 
11 

No* " 
n. 

Lmpp 
Boy i 
It 



To Hmmia Well 
Blue Wator spring 
Black Stump ;hll 
l/hit e Water we1 1 
Box well 
Tsa Cleshio spring 
Covo spring 
i?a one. spr ing 
Tso spring 
Tode Cozie well 
Rogers well 
Yellow spring 
Coal Kine spring 
Black Peak well 
Table lhesa well 
I I o i g e g ~  spring 
S t ra igh t  Rook well  
Burnt Corn Mo. 2 
Bekny spring 
Peaoh spring 
White Ha* spring 
Rim Rook spring 
Navajo epr ing 
Atsety wel l  
Taos P i  eprlng 
Carson Cave spring 
Judge Beoeutie spr ing  

Hopi 
Nu .Nava jo 
I 1  

I t  

11 

So. " 
I1 

11 ' 

Hopi 
No. Navkljo 
n 

Hopi 
t i  


