








d i t c b  i n d e f i n i t e l y .  This agreement was r a t i f i e d  by t h e  

Department May 31, 3.913. 

Water ha6 h e n  impounded i n  the r e s e r v o i r  t o  

as g rea t  a depth ao was s a f e ,  and we have been ready t o  

f u r n i s h  water for  i r r j  ga t ion  purposes t o  a l i m i t e d  area 

of l and  s i n c e  May. There are severa l  hundred a c r e s  o f  

Ind ian  land t h a t  c m  be watered as we l l  as t h e  lands  - 

of Mr. Hubble. On1.y two of the Indians have made sny 

a$tempt at  oultivat:i.on t h i s  y e w ,  as we would not  guar- 

an tee  t h a t  they  could hsvn water. Those Ind ians  have 

been furnished water and Mr. Hubble has beon given 

the  amount he need& during the latter p a r t  o f  May and 

a l l  of June, and wi.J.1 be served during t h e  balance of 

the season, 

A11 cons%ruction work has  ceased as t h e  funds 

a v a i l a b l e  a r e  almost exhausted, bu t  l o c a t i o n  surveys 

are now under way f o r  t h e  balenco of the  system, includ-  

ing  d i t ches  on both s i d e s  o f  t he  stream, as we have 

been informed t h a t  t h e  General Lend Offioe a r e  about 



WESTERN IRAVAJO, Maxsb - Pass P r o j e c t ,  

About 90 miles nor th  o f  Tuba i s  Marsh Pass 

through which t h e  only wagon road between the  'Puba 

country and the1 nor th  s lopes  of t h e  mountains passes, 

J u s t  below t h i s  pass has been loca ted  a new boarding 

school,  Surveys, pLans and es t imates  have been made 

for the  const;ru.cti.on o f  an  i r r i g a t i o n  p r o j e c t  d i v s r t -  

i n g  water f r o m  Zagluaa creek and covering l a n d  below 

the  school, 

While there a r e  l a r g e  f loods ,  i n  t h i s  stream 

an e rosss ive  amcrunt; of s i l t  i s  c a r r i e d ,  The normal flow 

however o f  betwoen four and f i v e  aecond feet can b e  de- 

pended upon most o f  t h e  gea r ,  With t h i s  water i t  ia 

proposed t o  i r r i g a t e  about s thousand acres of land ,  

which would give $, couple of hundred a c r e s  f o r  t h e  

school and sornts 800 a c r e s  f o r  the  Indians. Owing t o  

t h e  f a c t  t h a t  the re  i s  l i t t l e  or no i r r i g a b l e  land 

i n  t h i s  Reservat ion,  t h i s  development would be sxfreme- 

ly valuable t o  tho Indians ,  IT these Indians were given 

f i v e  aares of ittrrigabls land f o r  each head of a family 

approximately 160 f a m i l i e s  w o u l d  have s u f f i c i e n t  land 

upon which t o  raise corn and vegtables  which would go 

1 
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a long  ways Ooward t b e i r  support ,  and be a laarge f a c t o r  
I 
j 

I 
I n  t h e i r  advancement along t h e  l i n e s  o f  c i v i l i z a t i o n ,  1 ,  

j p 



Owing t o  the  long distance f r o m  the  r a i l road  

from which a l l  forage and f o o d  supplies  a r e  f re igh ted ,  

t h i s  Project  would be of great  value i n  allowing a con- 

s ide rab le  porLfon o f  the  forage a n d  no inconciderable 

amount o f  foodstuff~l  t o  be raised.  

The cost o f  the Project  is  estimated a t  a 

l i t t l e  over $16,000.00 o r  a cos t  o f  approximately $16.00 

f o r  each acre i r r i ga t ed .  A f u l l  de ta i l ed  repor t  has 

been made t o  the  Indian Office under date o f  June 26, 

1915, regarding t h e  p o s s i b i l i t i e s  o f  t h i s  Pro jecf . 



WESTERN IJAVAJO. 

The Western Navajo Indian  Reservat ion i s  

probably t h e  mos t  a r i d  of any o f  t h e  Ind ian  r e s e r v a t i o n s  

i n  the  United S t a t a s .  Aside from t h e  few smal l  patches 

t h a t  have been developed by the  Indians  themselves, 

t h e r e  i s  no i r r i g a t i o n  o r  c u l t i v a t i o n  on the  e n t i r e  

Reservation excepting a t  Tubs. The e l e v a t i o c  a t  this 

po in t  i s  about 4600 f e e t  a n d  the  mem annual r a i n f a l l  

i s  6.33 inches.  Some ynars  t h e  p r e c i p i t a t i o n  is very 

much l e s s ,  as i n  1899  t h e  t o t a l  nrnoont was 2.63 inches.  

A t  Tuba numerous sp r ings  a r e  found, and it 

i s  w i t h  t h i s  wntor t h a t  t h e  School and Agency P lan t  

i~ i r r i g a t e d ,  

East of t h e  Agency about 8, mile is what is  

known as Reservoir Camyon, i n  which three' r e s e r v o i r s  

have been constructed which are f i l l e d  by t h e  accumu- 

l a t i n g  water from spr ings .  This water runs down a 

n a t u r a l  channnl and i s  used for  i r r i g a t i n g  a small 

t r a c t  of land o ~ t l t i v o t e d  by a small band of Hopi 
i' l 

: Indians ,  an offshaot  f r o m  the Pueb10,Oraibi and known 

as Moencopi Villalge. 



iQoencopi Wsh Dam 

A recesding F l o o d  

D i s t a n t  v iew o f  Yam as f l o o d  receeds 



Moenoopi Was'h, 

Uos:ucapi Wash l i e s  south of Tuba about a mile. 

This stream dra ins  a l a r g e  a r e a  and while the  normal 

f l o w  i s  very smul-1 it i s  sub jec t  t o  very l a r g e  f loods .  

Tuba and t h e  surrounding country was purchased 

by t h e  Government f r o m  Mormon s e t t l e r s  who came i n  t h e r e  

at  an e a r l y  da te .  These people had d ive r t ed  water from 

t h i s  Wash over seve ra l  hundred a c r e s  o f  bottom land 

which %hey hisd i n  c u l t i v a t i o n  a t  t h e  time o f  the Govern- 

ment's purchase. Almost every year  they were obl iged 

t o  r ebu i ld  t h e i r  d ivers ion  dam and a f t e r  the  purchase 

by t h e  GovermenC %he dam was r e b u i l t  q u i t e  a number 

o f  times 4n  %he same general  manner and had gone out 

with each reoccurrvnco o f  flooods. 

Ear ly  i n  1.909 p lans  were made f o r  extending 

t h e  d i t c h  1800 f e e t  up t h e  stream and cons t ruc t ing  a 

dam. This work was done during 1909 md 1910. A 

very l a r g e  flood i n  1910 which c a r r i e d  l o g s  a d  t r e e s  

brought down f r o m  $he mountains above, badly damaged 

t h i s  dam, and i t ;  ~ ( 3 ~ 8  decided t o  cover the loose  rock 

with slabs of concrete and w i t h  a concrete  w a l l  above 

and a t  t h e  t o e  o f  t'he dam. This was done and at t h e  

aame time t h e  sp i l lway was lengthened f r o m  100 t o  140 

fee%. This was followed wi th in  a s h o r t  time wi th  an 

excessive flood which not only f i l l e d  the  channel o f  



Vest end of dam f in i shed  



1Vost; end o f  dam f in ished 

Tixcava(tinp, for water cush ion  



t h e  s t r e w ,  but passed over t h e  headgates which a r e  13 

f e e t  above t h e  crest of t h e  dam and about 40 f e e t  of 

the  center  of the  dam was again destroyed. 

Repairs t o  t h i s  dam were under way at the end 

o f  the l a s t  f isca.1 gear .  S t  was expected t h a t  t h i s  

darn would be compla3ted during t h a t  year, but t h e  summer 

r a i n s  began six weeks e a r l i e r  than usual  and a f t e r  

t h e  work was a l l  openod up and concret ing had commenc- 

ed,  f loods  i n  t h e  ntream brought down grea t  q u a n t i t i e s  

of mud and sand and covered the  opened work t o  a depth 

of  f i v e  feet. One flood a f t e r  another followed during 

t h e  summertime, and i t  was t h e  middle of August before  

w o r k  was resumed. On the 3 r d  of September the  l a r g e s t  

f lood o f  the  season oame down again burying the work, 

but i n  spite o f  t h e  drawbaks the  concrete  %as a l l  

placed during t h e  month. During Octpber the  head seo- 

t i o n  of t h e  d i t c h  war; cleaned out and a  sandbox and 

wasteway constructed about 1800 f e e t  below the  head, 

and t h e  work on the  P ro jec t  was completed about t h e  

middle of September. 

The 'bedrock a t  t h e  dam site i~ a  very s o f t  

red sha le  which beconlsls s o f t  when i n  con.t;act; with 

water ,  m d  i t  wae t he  d i s i n t e g r a t i o n  of t h i s  &ha le  

t h a t  caused t he  can te r  p o r t i o n  o f  t h e  o l d  dam t o  wash 



Moencopi Vash D a m  

West end o f  dam be fo re  bui ldin{;  conc re t e  f a c e  

Sections f in iehed . ;  placin:  couc re t e  m d  
showing re inforcement  



out. I n  r ebu i ld ing  t h e  dam t h i s  rock was excavated be- 

low the dam m d  a wator oushlon two f e e t  deep and 1 6  

f e e t  wide was ctanstxucted. The l e n g t h  o f  the dam was 

inoreased t o  160 f e e t  and the masonry wall a t  the  g a t e  

was c a r r i e d  25 f e e t  f u r t h e r  down stream m d  a r ip rap  

w a l l  pu t  i n  fo r  about 80 f e e t  f u r t h e r ,  On the south 

end of the dam rc masonry wing w a l l  was b u i l t  25 f e e t  

downstream and the same d i s t ance  upstream. A l l  of 

these  walls a r e  c a r r i e d  about 7* f e e t  above the o r e s t  

o f  t h e  dam, and the  da#m ahould now paso a f lood of 

over 12,000 second :feet; before t h e  wing walls are over- 

t oppea . 
For  a f u l l  d iscussion of t h e  cons t ruc t ion  of 

this dam you a r e  r e f e r r e d  t o  Monthly Reports and t o  a 

s p e c i a l  r epor t  0% Assistant Engineer Baker of  January 

21, 1916. The cos t  data p e r t a i n i n g  t o  t h i s  cons t ruc t ion  

w i l l  be  found on a separate page. 



Uoencomi Wash Dam 

Above dam as f l o o d  r eceeds  

P a l . 1 ~  in dash 1800 f e e t  b e l o w  dam. 
Ihie s'hows t h e  ~tream running l i q u i d  mud 



Camp o f  Foreman Womch at Chin Lee Arizona 
where he in setAing up  steel t a n k s  
f o r  t h e  w ~ u l  la, and building t r oughs  
c u t t i n g  pipe e t c .  for errecti.on aa 

wells are developed.  Tanks 
are shi py?otl knocked down .. 



UNDER GROUXD WATER DEVEZC9PDilE:1VT. - 
The underground water development inc ludes  

well a r i l l i n g  on the  Navajo and Bopi  r e s e r v a t i o n s ,  

spring development on t h e  same reservat ionfi ,  we l l  d r i l l -  

ing  on t h o  Pueblos, and we l l  and sp r ing  maintenanoe. 

This work i s  considered t h e  most valuable 

t h a t  t h i s  S o r v i c ~  i s  doing i n  t h e  Southwest. The Nav- 

ajo and Hopi roserva t iona  are i n  t h e  most  a r i d  por t ion  

o f  t h e  Unified S t a t e s ,  and these  Indians  depend almost 

entirely upon t h e i x  f l o c k s  of  sheep and goats  f o r  their 

subsist;tance, which i s  uksd out by a few c a t t l e  and by 

t h e  c u l t i v a t i o n  o f  l i t t l e  t r a c t s  o f  land where available. 

Placea where water i n  suff ioient ;  q u a n t i t y  f o r  

i r r i g a t i o n  can be Pound axe very l i m i t e d .  Water f o r  

s tock  purposes i s  scat tered over the  r e s e r v a t i o n ,  and 

a t  oerea in  seasons of t h e  ye&r i s  found at f requent  

i n t e r v a l s  because o f  small rainwater l a k e s ,  ponda which 

are f i l l e d  dur ing  t h e  r a iny  seasons,  or by the melt ing 

of the winter sn.ows, These f r equen t ly  dry up, leaving 

large areas withou$ any water. 

2hera are also large t r a c t s  where t h e r e  i s  

no water that  can hct used f o r  s tock purposes, and many 

o f  t hese  areas are well supplied with grass. It i s  t o  

supplement the water supply,  enabl ing the  Indians to 

oover g rea te r  axesrs of  land w i t h  their floaks and to 





ho les  aggregating 2'770 f e e t  f a i l e d  t o  secure  water ,  or  

if they d i d  tlm water was bad. Sine good wslls have been 

devsloped with a t o t a l  depth of 874 fee t .  

A s  shorn i n  the annual r e p o r t  f o r  last  year ,  

for l a c k  of fmds fo r  maintenance quite a number o f  t h e  

wel l s  were out of  camrnlssion, and a large number of t h e  

we l l s  had not- been provided with tanks and troughs. 

Well Big. No. 4 has  put i n  a considerable  por t ion  of 

i t s  time f o r  tho p a s t  year i n  ovsrbauling t h e s e  w e l l s ,  

and Foreman Wornack, mho has charge of the  apr ing  develop- 

ment, has put i n  considerable  time i n  s e t t i n g  tanks,  

troughs,  @ t e e  at t'he w s l l s  as faat as they were pu t  

i n  shape. 

Qui te  s number of  t h e  we l l s  i n  the  Chin Lee 

Valley had boen l e f t  at  comparatively shallow aepths 

where water had been found i n  f i n e  ma te r i a l ,  t he  ex- 

per ience tha,t  we have had during the  p e s t  g e m  demon- 

s t r g t  in& t h a t  water could not be developed i n  t h i s  

f i n e  ma te r i a l  i n  s u f f i c i e n t  q u a n t i t i e s  t o  supply  a 

d block up any screen t h a t  we could put  i n ,  pre- 

i n g  t h e  water f r o m  flowing i n t o  the cy l inder ,  and 

ond, t h e  movement o f  water through t h i s  f i n e  matex- 

was so 8 1 0 ~  that s u f f i c i e n t  q u a n t i t i e s  were not 

l a b l s .  Wlaen the  wel l s  w e r e  first put down, t h i s  



f i n e  ma te r i a l  wse s a t u r a t e d  a d  i t s e e m e d  t h a t  there was 

a s u f f i c i e n t  supply f o r  a l l  purposes,  but a f t e r  pumping 

a faw weaks or months, the supply would become exhausted* 

Several  of tho ~wsll,a here tofora  repor ted  as from fair t o  

good have beon abandonad, o r  r e d r i l l e &  at another p o i n t  

nearby * 

A 1 1  0% the  we l l s  overhauled, an4 t h i s  inc ludes  

p r a o t i c a l l y  every well d r i l l e d  i n  the Navajo oountxy, 

have been put  i n  f i r e t  a l a s s  shape, have been equipped 

wi th  windmill, % a k a  m d  troughs, and should be furn ish-  

ing  an abw8ant  supply o f  watsr, 

A Bsl r l s  l a  enclosed ahowing t he  opera t ions  of 

eaoh of t h e  wal l  r i g e ,  depths d r i l l e d  and oos t  of work, 

and graphic log8 of  the  wells showing material paesad 

ehrough m d  a l l  condi t iona  encountered 

I n  tho Hopi country no wells have been put  

dawn during the  past year, but a11 of  t h e  wel l s  have 

been looked a f t m  at  regular  i n t e r v a l s  and a r e  2211 i n  


