


GAPJADO 

This p r o j e c t  i n  t h e  Navajo countlay i n  

Arizonz,  about  60 m i l e s  nor thwes t  of  Gallup, 

New Mexico, d ive r l t s  t h e  water  from :<io Fu.eb1 o 

Colorado t o  a  r e s e r v o i r  i n  a f l a t  on t h e  n o r t h  

s i d e  of  the  stream where a sr:iall wet weather  

lake e x i s t e d ,  and t8 o  i r r i g a t e  lands therefrom 

l y i n c  below i n  the v a l l e y .  The s t ream has  

been dammed by a  rock f i l l e d  c r i b  dm, t h e  t 

wa te r  d i v e r t e d  through a c a n a l  t o  the  r e s e r -  

v o i r  which was formed by b u i l d i n g  a n  e a r t k e n  

dyke h i g h  enough t o  ho ld  1 6  f e e t  of w a t e r  with 

a  s u f f i c i e n t  f r eeboa rd ,  "he c a p a c i t y  of t h e  

l -ese rvo i r  i s  about  4,300 a c r e  f e e t .  The pro-  

j e c t  l i e s  o n  bo th  s5des  o f  t he  s t r eam and t h e  

t o t a l  a r e a  i s  about 1700 a c r e s  o f  which 707 

a c r e s  on t b  s o u t h  s i d e  a r e  under clithh and 

t h e  ba lance  l i e s  on the n o r t h  s i d e ,  of which 

on ly  a p a r t  i s  now ready f o r  water  u n t i l  two 

flumes are c o n s t r u c t e d ,  'Vhe a r e a  has been 

subdivided i n t o  appraximately  10 a c r e  t r a c t s  

and t e n t a t i v e l y  a l l o t t e d  t o  those  I n d i a n s  who 

w i l l  m a k e  use o f  i t .  

J. L. Hubbell who owns a homestead on the  

r e s e r v a t i o n  t o  which he acqu i r ed  t i t l e  ~ r i o r  



t o  making i t  a p a r t  of t h e  r e ~ e r v : ~ t i o n ,  had 

app rop r i a t ed  t h e  wate r  of t h i s  s t r e a m .  I n  

1903 he cons t ruc t ed  a  d i t c h  and a c t u a l l y  

d i v e r t e d  t h e  wa te r  and made b e n e f i c i a l  u se  

o f  i t .  TTe l a t e r  made a  proposi  t i o n  t h a t  he  

would r*el inquis l?  h i s  r i ,qht  t o  t17e f lor i r  o f  

t h e  s t ~ e a m  if t h e  llovernment would g i v e  him 

a  r e s e r v o i r  r i g h t  of 400 a c r e  f e e t  p e r  annuni, 

and t h a t  he virould do h i s  sllare o f  t h e  oper-a- 

t l o n  and maintenance t h e r e a f t e r  , This ugree- 

rnent was r a t i f i e d  by the Department i n  1913. 

The p r o j e c t  was p r a c t i c a l l y  f i n i s h e d  i n  

1918 and has  been ope ra t ed  s ince .  'ilhe Ind- 

i a n s  were slow i n  t ak ing  i t  up b u t  a t  the  

p r e s e n t  t ime a l l  of' t h e  goo6 land we can ir-  

r i g a t e  a t  p r e s e n t  i s  n ow claimed ~ m 1 .  worked 

t o  a g r e a t e r  o r  l e s s  e x t e n t .  D w q i n ~  t h e  p a r s  

in o p e r a t i o n  we have had t o  contend with s t o m s  

and f l o o d s  which l ? a v ~ ?  damaged the p r o j e c t  f rom 

t ime  t o  t ime.  20 one bu t  Ind i ans  :?re us  2ng the  

wa te r  o t h e r  t h a n  Lr. I lubbell  :vho i s  i r r i ~ a t l n g  

108 a c r e s ,  and a  I ~ i s s i o n  school  which bas 27 t o  

30 a c r e s  under cult ivcttlon. The Yiss ion  h a s  

done i t s  s h a r e  of ope-mt ion  and maintcnal~ce by 

dona t ing  l a b o r .  



The Ind i ans  are  ta!rix?g hold.  of t h e  

work now i n  f i n e  shape andl have orgunized 

t h e  Ganado Farm Assoc i a t i on  ad ho ld  monthly 

meetings t o  d i s c u s s  ways and means m d  the 

be t te rment  o f  their farming and home condi-  

t i o n s .  T h i s  Assoc ia t ion  has  TiwitLen ask ing  

t h a t  we complete t h e  p r o j e c t  t h a t  t h e y  rnay 

have more l a n d  f o r  farming.  'fhe l e t t e r  from 

t h e  Assoc i a t i on  is as  f o 1 . l . o ~ ~ ~  : 

Rr . hobinson . . 
Albuquerque , ~u . i'i . 

Ganado Arizona.  
June 1 5 ,  1928 

Dear S i r :  
There i s  no q u e s t i o n  t h a t  you w e  
g i v i n g  your u t t e rmos t  i n . t e r>es t  t o  t h e  
g r e a t  i r r i g a t i o n  p r o j e c t  i n  this p r t  
of  t h e  Navaho Ind i an  t e r r i t o q r .  

#?he ({anado Farm Assoc ia t i  on i s  now urg- 
i n g  upon you t o  r eques t  our honorable  
Government t o  enlnrge the  Ganado i ~ ~ r i -  
g a t i o n  s y s t m .  It i s  ve ry  d i f f i c u l t  
f o r  t h e  I n d i a n  on account o f  t h e  s.i.tua- 
t i o n  and the  c o n d i t i o n  of our  d i t c h e s ,  
due t o  the f a c t  of  t h e  d i t c h  b e i ~ f :  on 
the  h i l l s i d e  ~ h i c h  makes i t  v e r y  i n -  
convenient  f o r  t h e  Indian t o  malw any 
progress .  

''ye f e e l  surc t l ~ a t  your sympathet ic  con- 
s i c l e ~ ~ a t i o n  will be rendered  -%~g: t :d in~;  
this m a t t e r .  

'['he Crovernment house  al-\ere the  Irri g ~ t  i o n  
eng ineer  i s  1.iviny; needs t o  be r e p a i r e d  
o r  e l s e  condemned, a l s o  the ex t ens ion  of 
t h e  North ditch and 3outh d i t , ch .  

',Ye would l i k e  for* you t o  send one of 
your eng inee r s  o u t  t o  make a n  e s t i m t e  
on t h e  work. 



A s  f a r  as ou r  present  d i t c h e s  go,  
the l a n d s  a re  all t aken  and now 
be ing  a l l  n i c e l y  c u l t i v a t e d  by 
the  Indians .  'There are f o u r  Ind- 
i a n s  a l r eady  r e p a i r i n g  t' e i r  l ands  
below the  d i t c h e s  and tlopim,n; f o r  
t h e  ex tens ion  o f  our  Ganado d i t c h e s ,  

Very r e s p e c t f u l l y  yours ,  

(sGU) John Curley 
Pre3 i d e n t  

( S G D )  ~ & v i d  T. Yubbard 
F: ecre  t wy 







A small p r o j e c t  some 9 n i l e s  n o r t h  o f  

Ganado, Arizona. I n i t i a t e d  by t he  Indicans 

~ h o  l i v e  t h e r e ,  they  agreed t o  g i v e  a l l  of 

t h e  common l a b o r  necessary  i n  t h e  cons t ruc-  

t i o n  if t h e  Government would give  t h e  mater- 

i a l ,  eng ineer ing  and super in tendence  . ','.iork 

was begun i n  1921. The p r o j e c t  c o n s i s t s  of 

a d i v e r s i o n  dam, two d i t c h e s  and two high 

flumes t o  c r o s s  the  main s t ream a t  one p l a c e  

and a  l a r g e  t r i b u t a r y  i n  ano the r .  

During c o n s t r u c t i o n  a heavy f l o o d  came 

down j u s t  be fore  t h e  gap i n  the darn was closed, 

and p a r t l y  took i t  o u t ;  it a l s o  d id  o t h e r  dam- 

age and c u t  down t h e  wash u n t i l  t h e  flumes had 

t o  be h i g h e r  and longer  t h a n  contemplated.  Lat-  

e r  d u r i n g  c o n s t r u c t i o n ,  anothela f lood  took out; 

a  flume b e f o r e  i t  was completed. . Y'he Ind ians  

have donated a l l .  o f  the  l abo r  p o s s i b l e  - more 

than  what was expected a t  the  beginni'ng of t he  

job, and l a t e r ,  when it wcs n e c e s s a r y  t o  do 

some heavy r e p a i r s  because o f  f l o o d  damage, 

t h e y  gave two- th i rds  of t h e  work, r e c e i v i n g  pay 

f o r  the o t h e r  thlrcl. 'l'he p r o j e c t  i s  i n  success -  

f u l  o p e r a t i o n ,  and the  Ind i ans  a r e  do ing  f a i r l y  





well .  

Plans: Undoubtedly there will be some r e p a i r  

work needed during the next few yea r s  becaus e 

the stream i s  s u b j e c t  t o  heavy and sudden 

f l o o d s ,  and any r epa i r s  t o  the  large flumes 

and t h e  dam will be beyond the capac i ty  of t h e  

Indians. They do a l l  o f  t h e  o rd ina ry  0.  & Id, 



LEUPP - Corn Creek 

A l l  of  t h e  d ra inage  from the  Fiopi count ry  

i s  concen t r a t ed  above Teupp tvliere it e n t e r s  

Corn Creek and then  Plows i n t o  the L i t t l e  Colo- 

rado.  

I n v e s t i g a t i o n s  were made t o  d i v e r t  the s e  

f l o o d  waters t o  l and  oppos i t e  T,eupp. A cen,KL 

and d i v e r s i o n  were c o n s t r u c t e d  and f o r  s e v e r a l  

years ,  under th.e Supe r in t enden t ,  an a r e a  was 

under  c u l t i v a t i o n .  Then a f l ocd  came c a r r y i n g  

immense q u a n t i t i e s  o f  silt ~ Y l d  much of t h e  l a n d  

was covered wi th  Prom a few inches  t o  s i x  f e e t .  

The nex t  season ano the r  f lood  c m e  ~ ~ h i c h  eroded 

channels  through t h i s  s i l t  and  down t o  the r i v e r  

l e v e l ,  pnd t h e  c o s t  of ec t t ; ing the wate r  back 

on t% land was so great t h a t  t h e  p r o j e c t  w a s  

abandoned. 

Above Ieupp some 20 m i l e s ,  ano the r  i n v e n t i -  

,;:I ti on vva:: made a t what i s  lrnom AS the  'i 'olnni 

Lakes, where by t h e  p rog re s s ive  buildin{;  oi' an 

e a r t h e n  dam water  could  be d i v e n t e d ,  r a i s i n g  

the dam as  t h e  land above f i l l e d  up w i t h  ~ i l t .  

Seve ra l  thousand a c r e s  of l a d .  could  be  imi- 

gated if the w t e r  would be p u t  on i t .  It was 

no t  cons idered  e n t  i re1 y feasib7.e l a rge l j r  because 
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of' the  d i f f i c u l t y  of p rov id in .g  a s a f e  s p i l l -  

way, o r  a t  least not comensurwte with the 

c o s t  a d  nothing further. was done. Some day 

i t  may be cons idered  f e a s i b l e  and the con- 

s t r u c t i o n  commenced. 

Plans : ?do plans  f ora immediate fU~- the r  work 

here, 





M O E N C O P I  WASH - 
This wash i s  near '~'uba Ci ty ,  and Moen- 

copi  v i l l a g e  of t h e  FIopi. The p r o j e c t ,  how- 

eve r ,  d m s  n o t  include the l ands  of the Hopi 

who g e t  t h e i r  water from Reservoir Canon 

where i t  comes from spr ings ,  The {ash p r o j -  

e c t  d i v e r t s  water from t h e  Wash by means of 

a concrete  dam, through a  canal  and i r r i g a t e s  

the  school and agency farm and lands below 

which are  f o r  the Navajo Indians.  It has been 

hard to  maintain t h e  d ive r s ion  and t h e  d i t c h  

because of t h e  d e s e r t  na ture  of the country 

and t h e  f a c t  t h a t  t h e  e n t i r e  r a i n f a l l  o f  t h e  

year usual-ly comes i n  one o r  two t o r l q s n t i a l  

storms and heavy runoff .  In  the p a s t  the old  

dams washed out ,  and the  present  s t r u c t u r e ,  

put  i n  by the  I r r i g a t i o n  Service i s  the 5 th  

or  6th dm b u i l t .  The d i t c h  has been l i n e d  

with concrete  f o r  about 2000 f e e t  fr>om t h e  

head because of lossds  by seepage and break- 

ing d i t c h .  

Plans : None, ot'her than occnsior,al r e p a i r s  

n e c e s d  tu ted  by f loods i n  the streqm 01- in 

the craoss d r a i n a p .  





RED LAKE -- 
Located about 1 5  mi l e s  n o r t h  o f  T+'ort 

Defiance t h i s  p r o j e c t  l i e s  p a r t l y  i n  Arizona 

and p a r t l y  in New Mexico. It  i s  an o ld  pro-  

j e c t ,  i n i t i a t e d  i n  about  1885, when the w a t e r  

was f i r s t  d i v e r t e d  from Black Creek and a r e s -  

e r v o i r  formed by b u i l d i n g  a dyke a c r o s s  a  de- 

p r e s s i o n  and running  tk w a t e r  from the c r e e k  

i n t o  it, From t h e r e  it was proposed t o  irri- 

g a t e  some 700 a c r e s  of Land. A s h o r t  time 

a f t e r  i t s  c o n s t r u c t i o n  and be fo re  t2-le d i t c h e s  

had been b u i l t ,  i t  was washed o u t .  I n  1904 

i t  was examined and a r e p o r t  made by I:. :'. 

Ilobinson. I n  1909 the Super in tendent  i n  cha ?p;e 

of t h e  r e s e r v a t i o n  announced t h a t  he  ~iou1.d p l ace  

a  farmer  a t  Red I.ake a d  asked that i t  be r e -  

h a b i l i t a t e d ,  ':'his was done nt  a coa t  o f  :,;925,69. 

' \ 'he system of d i t c h e s  was b u i l t  about  the sane 

t b e .  No use  of tke  p r o j e c t  was made and no 

farmer was s t a t i o n e d  t h e m .  However, I n d i r e c t -  

l y  it was of  b e n e f i t  a s  t h e  Ind ians  1.ivlng below 

on B h c k  Creek used  the r e s e r v o i r  t o  s t o r e  f l o o d  

wa.ters which were turned domi t h e  tree:- when i t  

was low end e m b l e d  them t o  d i v e r t  i t  and do a  

1 i t t l e  fa rming  2nd t o  f u r n i s h  s  toclr w a t e r ,  







The p r o j e c t  was g iven  no a t t e n t i o n  and 

allowed t o  d e t e r i o r a t e .  La t e r  i t  was aga in  

p u t  i n t o  shape,  b u t  with the s a m  r e s u l t .  A t  

s e v e r a l  t fmes l a t e r  i t  was r eques t ed  t h a t  it 

be pu t  i n t o  shape but  t h i s  Serv ice  d e c l i n e d  

t o  d o  any th ing  more vl i t h o u t  nssurance t h a t  it 

would be used a s  a p ro j ec t .  

I n  1927, Super in tendent  Uuclos, needing 

more farming l a n d  t o  r a i s e  fo rage  f o r  a  d a i r y  

he rd  f o r  ' t h e  Fo r t  Defiance Sanatariurn, asked 

t h a t  i t  be  pu t  i n t o  shape,  secured  funds  from 

O i l  Hoyalty Funds, and  a s su red  u s  t h a t  it wm1.d 

be pu t  t o  b e n e f i c i a l  use .  Forty a c r e s  of the  

l a n d  would be  p l a n t e d  t o  a l f a l f a  f o r  tlr-te u se  

o f  t h i s  he rd ,  '!'he p r o j e c t  was. a g a i n  put i n t o  

s h a p  duq ing  the f i s c a l  year  1928. 

The p r o j e c t  c o n s i s t s  o f  a  c i ivers ion dam 

ac ros s  Black Creek,  t h e  lied 1,alte i reservoir  w i t h  

a  c a p a c i t y  of 4,275 a c r e  f e e t ,  a. conc re t e  p t e  

a t  the head of' the d i v e r s i o n  c a m 1  whicl.1_ h:is a 

c a p a c i t y  of' 65 second f e e t  !vit'n a dept11 of one 

f o o t  so t h a t  duzi.ng; f l o o d  t imes  a I.ar>e;e head 

can be d i v e r t e d ;  a  s e t  of waste  g a t e ?  u11-Lich 

d i s c k i ~ r g e  t k o u g h  a corrup3terl s t e e l  p i p e ,  a s  

t h e  m t e r i t l l  i s  loose  :illuviuv a n d  sand and any 

o t h e r  c o n s t r u c t i o n  would b e  t o o  ex'pensive , 





a t  t h e  head of which i s  a sand t r a p ;  t h e  

d ive r s ion  canal ,  and t h r e e  miles o f  main 

canal t o  delive:? water t o  t he  Lards under 

the p r o j e c t .  It h est imated tha t  the cos t  

of a1 1 of t h i s  new W O P ~  wi 11 be $;10,300. 

The combined drainage area o f  Black 

creek above the  dam and of Red hke i s  about 

250 square miles ,  and i t  i s  est imated that . 

t h e  annual- r u n o f f  i s  &om 30 t o  45000 acre  

f e e t .  Yhere should be s to red  each year 2n 

ample amount f o r  this p r o j e c t  and still a l -  

low the  peaks o f  t h e  f loods  c a r r y i n g  la.ri;e 

q u n n t i t l e s  of s i l t  t o  pass on down the 

stream. 





This i s  a p r o j e c t  t o  c o n t r o l  t h e  f l o o d  

w a t e r s  of Wepo Trash, which l i e n  on the n o r t h  

s i d e  of t h e  F i r s t  PJesa, and i s  tile s i t e  of 

t h e  l a r g e s t  c u l t i v a t e d  g r e a  o f  t h e  Hopi Ind- 

i m s .  

For g e n e m t  ions  t h e  Ind i ans  h i d  depenq- 

ed upon t h e  waters  t o  sp.read over  t h e  v a l l e y  

f l o o r  d w i n g  f l o o d  p e r i o d s  which i r r i g a t e d  

t h e  crops .  ':Ihe11 the  wash lower dovm t h e  coun- 

t r y  commenced t o  cut  i n t o  tk ground,  and 

cont inued  t o  c u t  hack up t h o  v a l l e y  it wouLd 

be impossible  t o  b r i n g  t h e  wa te r  from the bo t -  

tom of the wash t o  t h e  land avld much of' t l l e i r  

farming land  was be ing  l o s t ,  i ~ n  e f f o r t  was 

made t o  sp read  the wa te r  over  the  l and  by de- 

f l e c t o r s  and to  do sane work t o  p reven t  f u r -  

t h e r  c u t t i n g .  This was p a r t l y  successfu.1.. 

some work i s  i n d i c a t e d  R S  be ing  necessary i n  

t he  f u t u r e  t o  f u r t h e r  c o i i t ro l  t h i s ,  

P lans :  Some wopk r-hould be done t o  s t o p  the 

r e t r o g r e s s i o n  of g rades  ir. t h e  s t ream o r  the  

e n t i r e  a r e a  w i l l  be l o s t .  J u s t  w h a t  worlr should 

be done o r  can be done i s  r a t h e r  pobl.cl-c7ticnl, 

Fu r the r  s t u d i e s  ~ I i a u l d  be made as t h e  cond. i t ions  

have changed m ~ t e u * i a l J g  s i n c e  the f o m e  r w o ~ k  was 

done. 



WATER SUPPLY, TJAVAJO AND HOPI 

The water development, so-cal led,  t o  

give domestic and s tock  water f o r  t h e  Navajo 

and Hopi Indians has been under way f o r  a good 

many years .  These Indians l i v e  I n  a most a r i d  

and inhospi tab le  r eg ion ,  almost t h e i r  e n t i r e  

l i d i h o o d  comes from t h e i r  stock r a i s i n g ,  pr in-  

c i p a l l y  sheep. 

For years  the number of  sheep a d  c a t t l e  

was not increasing and i t  seemed had reached 

t h e  l i m i t  under n a t u r a l  cond i t ions .  It was 

known t h a t  l w g e  a reas  of the r e s e r v a t i o n  had 

s u f f i c i e n t  g r a s s  2nd forage t o  care  f o r  con- 

s iderable  f locks  a n d  herds  b u t  the amount of 

wa-ter was very l i m i t e d ,  there  being l a r g e  areas  

where the re  was none excepting i n  water ho les  

a f t e r  heavy r a i n s  op a f t e  - t h e  melting snows 

i n  the s p r i n g .  This caused the Indian Office 

t o  decide t o  make ; n e f f o r t  t o  develop w a t e r  

i n  these unwatered areas .  

This work can be d i v i d e d  i n t o  s e v e r a l  

headings : 

The development of widerground water by 

d r i l l i n g  o r  digging v,ells. Several  a reas  were 

found where by d r i l l i n g  deep holes  a r t e s i a n  

water was found,  other  a reas  i n  the v a l l e y  
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water  s u f f i c i e n t  t o  w a t e r  compara t ive ly  fair 

s i z e d  herds was found a t  reasonable  dep ths ,  

s ay  under 150 f e e t ,  and wel l s  were d r i l l e d  

and equipped w i t h  a pump, windmil l ,  t a n k ,  and 

t rough ,  I n  some few p l aces  i t  was found t h a t  

shal low w e l l s  on ly  a cornparative2.y f e w  f e e t  

i n  d e p t h  could b e  dug i n  t h e  bottom of  washes, 

some o f  t h e s e  were equipped w i t h  r i n d m i l l s  ,.id 

o t h e r s  were s imply  l e f t  open f o r  t h e  Ind i ans  

t o  g e t  water.  

A t  v a r ious  p o i n t s  throughout the r e s e r -  

v a t i o n  s p r i n g s  a re  found. Not many o f the s e  

s p r i n g s  are o f  any m a t e r i a l  s i z e ,  most o f  them 

g i v i n g  a few g a l l o n s  an hour  a s  a maximw~z a f t e r  

development. In  some of them the w a t e r  was not, 

concen t r a t ed  and simply seeped from a hnrd o11t- 

cropping and none of  t h e  v ~ c l t  e r  was a v a i l a b l e  f o r  

u s e .  All o f  t h e s e  v a r i o u s  springs a s  f a r  as pos- 

s i b l e  wew developed,  the w a t e r  concen t r a t ed ,  m d  

piped out  t o  c o n c r e t e  troug'rzs where i t  was a v a i l -  

a b l e  f o r  domest ic  purposes and. f o r  s t ock ,  

Another phase o f  w u t e r  development i s  

t h e  b u i l d i w ,  of r e s e r v o i r s  o r  tanks i n  which r a i n  

water and s to rm flovr are conserved for a g r e a t e r  

or l e s s  t i m e .  





During t h e  p a s t  year no new w e l l s  were 

d r i l l e d ,  it being t h o w h t  b e s t  t o  c o n c e n t r a t e  

on t h e  development of sp r ings .  I n  do ing  t h i s  

work i n  t he  e a r l y  y e a r s  t h e  work was done where 

t h e  g r e a t e s t  r e s u l t s  seemed t o  be o b t a i n a b l e ,  

i r r e s p e c t i v e  of  tk d i v i s i o n  of t he  s i x  j u r i s -  

d i c t i o n s  of t h e  Navajo country .  During the 

l a s t  s e v e r a l  y e a r s ,  however, an e f f o r t  has  been 

made t o  appor t i on  t h e  a v a i l a b l e  f u n d s  t o  t he  

v a r i o u s  j w i s d i c  t i o n s  w i  t h  a b igger  percentage 

t o  t h o s e  j u r i s d i c t i o n s  who had had the  l e a s t  

amount of  work done i n  t h e  p a s t .  

The fo l lowing  summary of  t h e  work done 

d w i n p  t h e  ye a r  a s  prepared by  t h e  General  

Forerrtan i n  charge of the VD rk i s  submit ted:  

Hopi 

On this r e s e r v a t i o n  onc s n r i n r  develop- 

ment p a r t y  which worked d u r i n g  the months of 

March, A p r i l ,  May, end  p r t  of June ,  developed 

e i g h t  s p r i n ~ s  and one well, a r e i n f o r c e d  con- 

c r e  t e  stock wateer iq  trot)-gh cons tmnc t e d  a t  each 

s p i n g  a d  t h r e e  r e i n f o r c e d  conc re t e  t roughs  

c o n s t r u c t e d  a t  t h e  one w e l l ,  a l s o  n c o n c r e t e  

t rough  con.stsucted a t  w e l l  to  r ep l ace  o l d  worn 

ou t  m t a l  tPough. 





I n  a d d i t i o n  t o  the above, the neces sa ry  

ope ra t  ion m d  maintenance of t l i i r t y  seven  w e l l s ,  

windmi l l s ,  t anks ,  and t roughs ,  a1 so o p e r a t i o n  

of  h e u d q u m t e r s  op, ma in t a in ing  t r u c k s ,  equip-  

ment;, and o ther  necessarg  work connected w i t h  

t h e  g e n e r a l  ope ra t i on .  

Western Nava j o 

During t h e  y e a r  on t h i s  r e s e r v a t i o n  t h e r e  

were f o w t e e n  s p r i n g s  developecl a d  reinf' orced 

conc re t e  stock watering t roughs  cons t ruc t ed  a t  

each sp r ing ,  a l s o  t h e  n e c e s s a r y  ope ra t i on  and 

maintenance of  w e l l s ,  windmil ls ,  t m l r s  and tmuahs,  

and sp r ings  developed du r ing  p a s t  y e a r s  ; a l s o  a  

smal l  warehouse was e r e c t e d  f o r  s u p p l i e s .  

On t h i s  r e s e r v a t i o n  t h e r e  was one s p r i n g  

0.113 t h r e e  dug we l l s  developed and r e i n f o r c e d  con- 

c r e t e  s toclc wa te r ing  t roughs  c o n s t m c  t e d  a t  each, 

t o g e t h e r  w i t h  t h e  n e c e s s a r y  o p e r a t i o n  and main- 

tenance o f  w e l l s ,  windmil ls ,  t roupas,  and s p r i n g s  

developed i n  p a s t  y e a r s .  

Southern ?Java j o 

I n  a d d i t  ion t o  tk g e n e r a l  o p e r a t i o n  and 

maintenance of t h i r t y  wells , windmi l l s ,  t a n k s ,  

and t roughs ,  t h e r e  were n i n e  sp r ings  developed 





and r e i n f o r c e d  conc re t e  s t o c k  wate r ing  troughs 

cons t ruc t ed .  

Northern Navajo - 
During the  y e a r  i n  a d d i t b n  t o  t h e  g e r e r -  

a 1  ope ra t i on  and maintenance of' t h i r t e e n  w e l l s ,  

windmil ls ,  t anks  an3 t rouphs ,  t he re  were f o u r  

r e i n f  oroed conc r e t e  s tock  wa te r ing  t roughs  con- 

s t r u c t e d  t o  r e p l a c e  o ld  and worn o u t  meta l  

t roughs  a o n s t m c t e d  a t  w e l l s ,  n i n e t e e n  s p r i n k s  

and e i&t  dug w e l l s  developed,  and a  r e i n f o r c e d  

conurete  s took w a t e r i n g  t rough  cons t ruc t ed  a t  

each;  a l s o  the maintenance of s p r i n g s  developed 

i n  p a s t  y e a r s ,  t o g e t h e r  w i th  e r e c t i n g  a  sma l l  

s toreroom o r  warehouse i n  vhich t o  s t o r e  s u p p l i e s .  

T o t a l  dug w e l l s  developed - 12  

Tota l  s p r i n g s  developed - 51 

Tot dl 1% inforced conc re t e  
t roughs  cons t ruc t ed  5 3 

It has  been recognized by the  Ilepartment 

and a 1  1 o t h e s  agenc ies  2nd persons having knowledge 

of the work, t h a t  th i s  wate r  development i s  pro-. 

bab ly  do ing  more m a t e r i a l  good f o r  t h e s e  I n d . i m s  

than m y  o t k r  work t h a t  could be done and i t  i s  

encour ag iw,  t o  see th t Gong-1-e s s ha s  reached  t h e  

same conc lus ion  nrd i s  makin;. more l i b e r a l  appro- 

p r i a t i o n s  f o r  wn te r  deve loprnent . 





A t  t h e  end of t h e  p resen t  f i s c a l  year 

t h e r e  had been developed 202 s p r l w s .  A l i s t  

of the  first 104 has  h e r e t o f o r e  been submitted 

and a l i s t  o f  sp r ings  105 t o  202 i n c l u s i v e  i s  

a t t a c h e d  h e r e t o .  /Ve have 1 3 1  w e l l s  th t a r e  

equipped w i t h  pump, windmi l l ,  tanks  nd t rou@s .  

When we begam t h i s  work both  t a n k s  and 

t roughs  were b u i l t  of  metal  b u t  it is fourd t1la.t 

t h e i r  l i f e  was comparat ively  short because  of 

the n a t u r e  of t h e  wate r  i n  many p l a c e s  and a l l  

new development and all replacements  a r e  now of 

concre te .  There have  a l s o  been developed 26 

a r t e s i a n  w e l l s  n d  a number of o t h e r  develop- 

ments f o r  water  f o r  t h e s e  Ind ians  h ~ s  been made. 

Plans f o r  t h e  next  f i s c a l  year  a r e  even 

more e l a b o r a t e  t h a n  i n  the p a s t  a s  the amount o f  

money avfii l a b l e  is cons ide rab ly  g r e a t e r .  We ~vi 11 

have du r ing  t h e  f i s c a l  y e a r  o f  1929, twelve o u t -  

f i t s  i n  the f i e l d  deve lop ing  s p r i n g s ,  doing b e t -  

terment  work w i t h  troughs and t a n k s ,  and o p e r a t i o n  

and maintenance of t h e  we l l s  and s p r i n g s  a l r e a d y  

developed. 



L ~ t e  Devel oped December ..,1 
F l q w  i n  G p . 1 ~ .  n e r  mi nut^: 

9~ 

Before ~evelo~kent 9 ,  , ?.ftnr 2 ~ 

This spring was thoroughly clca.ned ou t  ~ n d  exc: ,vr ted  
down i n t o  shale, p e r f o r ~ t e d  p ipe  l a i d  and bnc lY i l l e d  
with g r a v e l  f i l t e r ,  2nd <? ~ e i n f o r c e d  conc re t e  s t o c k  
watering t rough const rucked.  Dis tcnce f ro t i  sp-t . l ig 
t o  t rough  200' . 

Name, T er 1- S~rinff --- 
~the-s ----. -- ---- - - 
Reserv~tion I-?,- T\T r , . n  -- 
1.oco t ion 50 mq mz t .f ' P 1 1 U - . I : ~ - ~ ~ - 1 2 3 n 2 3 e ^ ; L - , -  

R e f o r e ~ e v e l o p & r ~ t  N~~ Pfter, 3 

Dave1 opment (or remarks ) : 

T h i s  wcls merely  9- seep  b e f o r e  development. Iilxo:lvated 
rl t rench  50' long x 41 w-t de x 51 deep, p ~ r f o r n t e d  pipe 
l afd rnd b a c k f i l l e d  with g r ~ l v e l  f i l - t e r  , t ~ o  r e  i n f o  reed 
conc re t e  tro12:yhs cons t ruc t ed .  Tjist;>nce frolll s y i n p :  t o  
t rough  6 0 0 ' .  



Vamp: 0 . . - - - -  -- - 
~ ~ ~ ~ ~ ~ ~ ~ . ~ - ~ ? a m c s  s 4 e  7 ,  77 , J ~ + ~ ~  

R s s e r v r t  i o n  +?/a in -- 
1 , o c ~ t j  7 1 1 7 / 4 q 1 ~  z>f ~ q + , t ~ ~  ;&PA ~ 3 %  - 

spring'  was excavates d.owr~ into or5.gf -n.al. f o m m t  ion 
( sk~ale  ) p e r f o r a t e d  p i p e  l a i d ,  ei~d.  b~ ckf i l l e d  with p ~ v e l  
f l l t e r ,  r e i n f o r c e d  concre te  s t o c k  waterlnfi: t r ough  con- 
s t r u c t e d ;  d i s t a n c e  from t r o u @  t o  s p r i n g  160'. 

Deve 1 opment (or ~ ' c m t t  rks  ) : 

This  was s e v e r a l  seeps  coming ou t  .?long bmlc o f  w a s h .  
!i t r e n c h  was c u t  down i n  h.e.rd snncl s t o n e ,  water  col.l.ected 
t o  a b a s i n  t r e n c h  and c o l l e c t i n g  b a s i n  f i l l e d  [);;ravel f ; . l . t e r ,  
p e r f o r a t e d  p ipe  a l s o  l a id .  and wate r  p iped t o  n s t o r ~ c e  
r e s e r v o i r ,  capacf t y  5000 g a l s . ,  the 1 a . t t e r  used for sheep 
d ipp ing ;  overflow p iped  t o  two r e i n f o r c e d  concnete  s tock  
w~. ter ing  t roughs ,  D i s t m c e  from s p r i n g  t o  t ro~~ . j ' h s  654' . 



IT 2i?l e _- T sa~Y a-Tn .Tucme ... - - . . --- . - ---..-- - 
( L!J e - l r a r n o s  S a l k  iYn~11 S n r I ~ a  
R e s e r v ~ t i o r l  s - - -- 
Ijoc~t17n 3 r P u a ~ - F o . s  SUJ-"; - 1 m - 1 1 ~  Ju?.%t& 

Before Deve1.apment , 7 'I . ; i ' ter  , 

This s w i n g  flows from s c r e v i c e  i n  s8nd stone; c r e v i c e  
cleaned out, pe r f  orated pipe i n s t a l  l ed ,  b ~ c l c f  il led 1 ~ 1 t h  
gravel and covered with n 1-aper of' concre te .  .' reinforced 
concrete trough also cons t ruc t ed .  l i i s t ance  f r o v  s n r i n p  t o  
trough ,724'. T h i s  wa te r  Is  of r:l t l- ler poor r!u::l i t y  f o r  
domestic use. 

---- --.--- ----- --- 
Reservation IF lo 

" -.-.-- 
1,ocat ion 

Devel apment ( o r  remorks ) : 

This s p r i n g  was excav:-tted into the -rick :ind r~ pipr .  line 
11,l.d 250' t o  n c o n c w t e  t r o ~ m h .  



b a t e  Devel oped - - 06 
Flwv in G r l s ,  p e r  minute  : 7--= 
Bef3re Development 1 1  - ."ft;:~' p 

This s~ring has bee? p a r t l y  developed s e v s r a l  yea;-s <)go. 
Xn o ~ d e r  t o  f u r t h e r  develop it was  necesspry  to t a l e  o u t  
all the o l d  work extended e x c ~ v a t . i o n  b~ickf' i l .1 ed 1 , 7 i  t h  p:ive! 
f i l t e r  ~ n d  piped water  400' t o  o ~ e h f o r c e d  conc > e t e  s t o c k  
wate r ing  trough.  

Devel opment ( o r  rernsrks ) : 

This s p r i n g  w ~ s  excavated down i n t o  porous sand s t o n e ,  
wnrel.lec1 up wtth s tone  ::nd ti conc re t e  l.s;'o over  t o p ,  a l s o  
r raeinfo-?ced conc re t e  troui.;h conr:tmicted. The I n d i a n 3  
have installed F pump t o  1 - l f t  wate r .  



The s p r i n g s ,  t1xo i n  number, f l o w  o u t  of s o l i d  scnci s tone .  
A t r e n c h  w a s  c u t ,  perforatccq pipe  l ~ i d  clnd bac l r f i l i ed  wt th  
g r ~ . v e l  f i l t e r ,  a s v a l l  s t o r a p e  r e s e r v o i r ,  c ~ p n c i t y  3 bbls. 
cons t ruc t ed ;  a l s o  a r e i n f o r c e d  conc re t e  s t o c k  w:;tering 
t rough  cons t ruc t ed .  Distance fronl spri r q  to t rough  290'. 

Yame Te - 7- , ,a ,% - - --- 
Other Wamcs 

--we. - -..- --1__ 

Reservation-n 
1 ,ocat ion 41 ,& - milesJ.';j. of a i ' l 0 ~ 3 t : o v e  -- 

Development (or remarks ) : 

This s p r i n g  was excavs.t;ed down th.rough sand s t  one , g r e v e l  , 
and. i n t o  very dense sand s tone .  Trench c u t ,  p e r f o r a t e d  
p ipe  l a i d  a.nd bacl!rfil.led with, gravel.  f i l t e r ;  c? r e i n f o r c e d  
conc re t e  t rough  cons t ruc t sd .  Dist:in.ce from s n n i n 3  to 
trough. 222' . 



Lmte Devel.oped. a. 4o + 1 3 

Flgw i n  Gcls. per  r n % f 8 %  
1936 

'Before Develsprnent !.f ter 

- -- ----A- --- 
P a t e  ~ e v m  Nov -F.I&2- 
Flow in pn1.s. per  m i ~ ~ u t e :  
Before Development 2 i f t e r  5 

Development (or remnrks ) : 

These s~rings were excavated down i n t o  or!-pinal fom~tlon 
( shale) , p e r f o r a t e d  p i p e  l s3 .d  xnci bacl-f 21 1.ed vi. t11 pravel- .- 

f i l t e r ,  a r e i n f o r c e 0  conc re t e  t r ough  cons t ruc t ed .  ~,is t cnce  
from spring t o  t rough  130' . The abovs  s p r l n p s  were rlere 
mud h o l e s  before  developed. 



Uec. h t e DevGl oped 
F l ~ w  i n  G p . 1 ~ .  pe r  minute :  

?a?.-- 
Before ~ e v n l . o ~ ~ i e n t  , 3 Lfter 3 , - 

This  s p r i n g  was excavated down t h r u  grave3 ~ . n d  i ~ t o  shale 
dep th  9 9 ,  an open j o i n t  w a l l  l a i d  u p  of s t one  t o  F ? e i g h t  
of wa te r  l e v e l ,  perforatec! p ipe  l r  id and! bac1.f 11.1 ed vsi th 
gravel. f i l t e r  and covered wi th  3 l a y e r  of c o ~ c r e t e ,  z 
r e i n f o r c e d  conc re t e  ~ t o c k  anter infr ,  t rough c o n s t m ~ c t e d  . 
i : i s tmce  f rom s p r i n g  t o  trough. 100'. 

Nirame White Water 
Other Na.mes Rubens or;an$ C a t t l e  S p r i n g  -- -- 
Reserva t ion  San Juan ( O i l  Royalty 8: ;,~_am~ ) 
I l o c a t l o n  4; miles n o r t h  of F'luah Fautzes  Stere 

p-. -- ----PA-- -- 
Pa te  Dev- Dec. T 2 6  
Flow i n  p~.l .s .  p e r  mil,ute: 

Devel o p m ~ n t  ( o r  rernnrks) : 

This  s p r i n g  was excnvated down t h m  sandstone ((?e~.) th 51 ) 
and i n t o  s h a l e ,  p e r f o r s t e d  p ipe  I .~ ic!  +>pi hnc lc f i l l~ed  
w l t h  g r a v e l  f i l t e r ;  a l s o  a w a l l  wns 1n:icl u p  of  s tone  t o  
p r o t e c t  t he  troingh from f l o o d  water  corninp o f f  s ide  of  
Iresa.  6 reinfol-ced concre te  s t o c k  m t e r r i  np tro1~::1 con- 
s t r u c t e d .  Dis t9nce from s p r i n p  t o  t rough 1 5 F ' .  



Before  iT4vel.apnent .'.ft;:r 

This  s p r i n g  was excavated down i n t o  hard sand s t o n e ,  
p i - f o r a t e d  p ipe  l a i d  end b a c k f i l l e d  w i t h  gravel.  f i l t e r ,  
a re in fovced  conc re t e  t rough cons t ruc t ed .  Dis tonce from 
spring t o  t rough  140'. 

-- - 
DR t e  Develaped - -  -- 
Flow i n  P C ] - s .  ~ g r  r n imte  : 

-26. 

Ref ore  Development i'f ter 
9 

Development (or remnrlts ) : 

There WPS no development work  don^ on this s n r a i n g ,  
-3ater  was piped from sp r inp  t o  zs r e i n f o r c e d  concldete 
.;Sock r:.atei-?'n{; tnxphs. 



Fume - ; ; i sevu-- -  - 
r ) t; t3e47-%mc s 
R e s e r v ~ t  ion W a r n  N w  - 
I .ocptlqn News House. 27 rnL  nor^^________ 

n r o  
L ~ t e  ~ e v ~ ~ . o ~ e t ?  

In 

F ~ ~ I V  in G ~ l s .  ber 
Before ~ e v e l o p k e n t  !.Yt ar 

Cievs1,oprnent ( o r  remnrPs ) 

This w a s  excambed  back i n t o  t h e  rock  2nd 400' 
of p ipe  l a i d  t o  'a concre te  t rough .  
Doneted l a b o r  *:;39,00 

- --Tg-- 
-- -- 

D ~ t e D e v e l o p e d  ,.rip;~ 2'1_ 
Flow i n  pr , ls .  p e r  m n u  e 
Refore Development N,one i ' f tep- 2 

Devel opsnent ( o r  remarks ) : 

This vrell  w a s  excavated down i n  sond s t o n e  t o  9 depth  
of 13 f t .  Diameter a t  bottom 7 ' 6 " ,  diameter o t  t o p  
4' G " ,  nnd covered 71 tt2- 31u,?)er, 



ba te  Developed i:nrS 1 l n ~  

13isvelopment (OF remtxr1.s ) 

These seeps  came ou t  i n  g r a v e l  c l o s e  t o  b s n ' ~  o f  wash. 
Xxc:;lvated down i n t o  shale, l n i d  p e r f o r a t e d  p ipe  m d  all 
t h e  seeps  concen t ra ted  t o  p e r f o r a t e d  p ipe  imbedded i n  
g r a v e l  and p ipe  t o  s t o r a g e  t ank  s i z e  s u f f i c i e n t ,  t o  !mid 
3500 p a l .  f o r  .qheep d i p p i n g  purposes  o r  12x12~42~ deep 
and covered w i t h  a  s l a b  of  concre te  and overflow piped 
t o  reinforced conc re t e  trough. 

D ~ t e  ~ e v m  
-c-.l 

AnrS I 
Flow i n  p~1-8 .  p e r  mirLdte : 

~ 2 1 -  - ' 

Devel opment ( o r  remarks ) : 

This spring was excavated d a w n  mncl  i n t o  shale, 
p e r f o r a t e d  pipe  l a i d  and b,sc'rfil'l.ed wit? p r a v e l  

. f i l t e r  and piped 190' t o  a r e i n f o m e d  concre te  s t o c k  
wa te r ing  trough. 



Lo t e  Devel oped ~~;'FITY 

Flqw i n  0~1s. pep minute? 
~9-22--. 

Before ilevelspmant , Q -  ?.fter 3, 

These s eeps ,  s e v e r a l  i.r: r-rxll)-:>, c:::1:7c? ou t  a lonp t h e  bank 
of t h e  wash. A ditch was excnvated d.own i n t o  s h a l e ,  
pergora ted  p ipe  l a i d  m d  backf i l l -ed  w i t h  grave!, Pipe 
l i n e  p a r e l l e l i n g  w ~ s h  t o  n s u i t a b l e  p l a c e  t o  c o n s t r u c t  
c7 r e i n f o r c e d  concrete  t roupa .  >:!:arth and brus'n work 
was put i n  t o  change channel  a s  a rnetms o f  flood. 
p r o t e c t i o n .  

Devel opment ( o r  rernorlcs ) : 
This s p r i n g  was e x c a v ~ t e d  down i n  t o  sond s t o n e  and w i l l  
be piped t o  s. r e i n f o r c e d  conc re t e  t ~ 0 u ~ ~ h  soon s f t e r  
J1xl.y 1st.  



L n t e  Developed 
F l ~ n  i n  G r l s .  ' per m i n u t s  

V 19_27. - 

T h i s  s p r i n g  was excavated down ~ n d  i n t o  sYln?e, p e r f o r a t e d  
p ipe  l a i d  and b a c k f i l l e d  w i t h  eravel. f i l t e r  rntl p iped 
t o  a re inforced  concre te  troug3-1. Dis tance  from s p r i n g  
t o  trough 400'. 

- Lalt_rZI 
- - - - I _  

D a t e  ~ e v m  ----JLyk-- Flow i n  p e l s .  p e r  m l m .  e .  
Ref o r e  D e v e 3 o p m e n t ~ ~  - 

Development ( o ~  rem:>rks) : 
These seeps came ou t  el-ong bank o f  wash, excavated 
down i n t o  shale, pe r fo ra t ed  p ipe  l a i d  m d  bac ' r f i l l ed  
w i t h  g rave l  and piped t o  a r e i n f o r c e d  conc re t e  t rouph.  
Dis tance from s p r i n g  t o  t rough  2 5 0 ' .  



L a t e  Developed , r 19 
F ~ Q W  i n  ~ r l s .  per  minute? '& 

Before Develepnent , l f t e r  , 

The wate r  a t  t h i s  seep  was concen t r a t ed  t o  n b a s j n ,  
perfor la ted p ipe  h i d  and piped t o  R r e s e r v o i ~ ~  s h o t  
ou t  i n  s o l i d  rock. 

Before Development Seen !;ftsr 2 

Development ( o r  remnrlts ) : 

This s p r i n g  w n s  excavated down c~nd i n t o  shele ,  
. p e r f o r a t e d  p ipe  h i d  and piped t o  n reservol: '  

sho t  o u t  s o l i d  rock.  



Lm'te ~em-' ' ?'l-"Tt) 
Flow i n  R r l s .  

''L 

Before Devel@paent , w, .P.fkf:r & 

This spr ing  was exoavated down and i n t o  s h a l e  f o r  
s torage  capaci ty .  A small house was b u i l t  over t h e  
mpring . 

Name TT -. 
Other Names 

--C---- - ..._I- 

Reservation '- ;R , . 
1 ,oca t ion  ib.efa-- -- - 
D ~ t e  ~ev*A ---ErgI- 
Flow i n  p ~ l s .  per minute : " 

Devel opment ( o r  r e m ~ r k s  ) : 

This spr ing  was excavated down t o  o r i g i n a l  formation 
( s h a l e ) ,  per fora ted  pipe l a i d  and b a c k f i l l e d  with 
gravel  f i l t e r .  A re inforced  concrete  trough was con- 
s t r u c t e d ;  d i s t a n c e  from s p r i n g  t o  trough 400'. 



DevalopaanS, (oa remnrks ) 
. . 

Th$s spr ing was excavated down thm sand s tone  nnd 
in t o  shale f o r  s torage  capaci ty  and a r e in fo rced  
encr"e%e trough constructed.  
D l s ~ a ~ e e  frm spring t o  troup$ 100'. 

Devel opment ( o r  remarks) : , 
1 ' . . 

This sp r ing  was cleaned o u t ,  excauated down and i n t o  s h a l e ,  
per fora ted  pipe l a i d ,  and b a c k f i l l e d  w i t h  g r ave l  f l l t e r ,  
a trough o r  water bas in  was shot  out i n  the  hard  sand 
stone.  No concrete  trough constructed.  



Name 
\ t;l~ r.iqTa 
ReservRt 
IJoca t I .~n  

These spr ings  were: exaavated down t o  br iginal  f orrnation 
( s h a l e ) ,  water concentrated and piped t o  a s torage  
r e s e r v o i r  f o r  sheep d ipn ine  purposes a d  overflow 
piped t o  two re inforced  concrete troughs. 

--- 

nef ore  Develapmnk, ' i t  , 1 

Devel opment (OF remkrks ) : 

These spr ings  wepe excavated down thrm Dakota sand s tone 
and i n t o  sha le ,  per fora ted  pipe l a i d ,  b a c k f i l l e d  v v i  t h  
gravel ,  piped t o  reinforced. concrete  trough. 



h t e  Dev 
Flmv in 

Devs l o p m e r i t  ( OF Fp?nnsl.rs ) . 

This spring was excavated down i n  t o  s h a l e ,  per- 
f o r a t e d  pipe l a i d ,  b.ackfi'lled w i t h  g ravel  and 
piped to. a r e in fo rced  con&rete s tock  water ing 
trough. 

Name ch-I 
Other Names . . - . -  -.- C --II-- 

Reservation 2. 
1,ocation 4,& -- 

Devel opment ( o r  r b m n r k s  ) : 

This we l l  w a s  dug i n  a wash. t o  a depth of l o 1 ,  ~ o c k  wall 
l a i d  up and b ~ c k f i l l e d  w i t h '  coarse g r a v e l ,  also a 
re inforced  concrete trough constlerclcted. 



, . .  
This seep was developed by excavating down in t o  sha le  
F o r  stopage oapacity and i t  w i l l  f u r n i s h  enough water  
f o r  d o ~ e s t i c  use and what l i v e s t o c k  they have around 
the camp* 

D ~ t e  D8v 
Flow i n  p ~ l a ; ,  
Before D e v e l o p e n t '  None 314 

Devel opment ( o r  remarks ) : 

This was merely a very  swla1.l. seep before development. 
Spring was excavated down and i n  t o  sha le ,  per fora ted  
pipe l a i d ,  backf i l l ed  with crushed lime s tone ,  ~ n c i  piped 
t o  a re inforced  concrete s tock water ing t r o u y h .  Distance 
from swing t o  trough 2401. 



This seep along side of h i l l  was developed by means 
of dug t~andkk, p e r i o r ~ t e d  pipe l a i d  and b a c k f i l l e d  
wibh g ~ a v e 1  and piped t o  a r e in fo rced  concrete trough. 

-- .- 
Before Development>. . f t  , g . , 

Devel opmeht (OF remarks ) x 

This s p r i n g  came u p  thru crevice  i n  sand s t o n e ,  
It  was, however, f u r t h e r  excavated, flow increased ,  
p e r f o r a t e d  p ipe  l a i d  and b a c k f i l l e d  wi th  g rave l  
and piped t o  a re inforced  conc-?ete t r o u p b .  



. . 
This we l l  had been p a r t i y  developed b y  the '  3ndians 
i n  the  past. It was thoroup&ly cleaned ou t ,  new ' 
wax1 l a i d  up, concrete  s l a b  over t o p  of wel l  with 
man hole and opening f o r  pump, ~ l r d  a re inforced  
conare t@ trovgh constructed,  

Name 
O'th43 

-- 

Before D e v e l 6 4 p r m n t ~  . ,: 'ft~fr , - I 

. Development (9s ~ e m ~ r k s )  : - .  

  his sp r ing  wad .excavated down nnd i n t o  shale, 
perfora ted  pipe l a i d .  abd b a c k f i l l e d  with g r a v e l  
f i l t e r  and piped t o  a re inforced  concrete trough. 
P ro tec t ion  work was a l s o  done so as t o  p r o t e c t  spr ing  
and pipe l i n e ,  



n t  (OF pemar!'~ ) 
This well was excavated d o m  and i n t o  ha rd  sand s tone  
walled up and b a c k f i l l e d  w f t h  g r ~ v e l  concre te  slab 
over wel l  with man ho le  and opening f o r  a pump. 
A r e i n f o r c e d  concre te  t rough cons t ruc t ed ,  

Devel opment ( o r  r e m ~ r k s  ) : 
This seep was developed by means !of excavat ing down 
and i n t o  shale,  p e r f o ~ a t e d  pipe l a i d  and b a c k f i l l e d  
w i t h  g r a v e l  f i l t e r  and piped t o  concrete  t rough  
construc t e a  vhen Spr ing  7:'1 was developed. 



L a t e  Dev 
F ~ Q I ~  i n  

This slpring was excavated down i n  s o l i d  rock t o  a 
very persur sand s t o n e ,  p e r f o r a t e d  pipe l a i d  and 
b a e k f i l l ~ d  with g ~ a v e l  f i l t e r ,  and p3.pe.d t o  a r e -  
inf orped acmere ts trough. 

D ~ t o  Dev 
Flow i n  

Development ( o r  remarks : 

T h i s  sp r ing  was excavated down and i n t o  shale ,  
p e r f o r a t e d  p ipe  l a id  and backf i l lkd  w i t h  g rave l  
filter and piped t o  a r e i n f o r c e d  concrete  trough. 



Devs lopmerit (or r@nlnrks  ) 

This spr ing  was developed by way of opening seam 
i n  ~ o o k ,  md runs i n t o  a r e s e r v o i r  10tx59x4 deep, 
c o v ~ r e d  wtth concret,e s l a b  and equipped w Z t h  a man 
h@la  f o r  Qornestie us$, but no trough constructed.  

Devel opment ( o r  remarks ) : 

T h i s  spring was excavated down abd through sha le  
t o  hard l imestone, per fora ted  p ipe  laid and back- 
f i l l e d  with grave l ,  md piped t o  a r e in fo rced  con- 
c r e t e  trough. 



This we l l  was excavated down t o  a depth of 12' 
rock wall lafd up and b a c k f i l l e d  w i t h  gravel, 
eoncrete  s2ab with man hole  rnolded,and r e in fo rced  
eonwaLe trough constructed.  

Name . . 
Other Y E % %  . - - - ~ - - . -  . . ?  . - . , . .-..- 
Reservatio 

-- - 
Before ~ e v e l o h e n e  , N - P f t ~ ~  3 

Development ( o r  rem~rks  ) : 

This we l l  was excavated t o  a depth of 8 ' ,  rock  
w a l l  l a i d  up and b a c k f i l l e d  with gravel f i l t e r ,  
concrete  s l a b  wi th  man hole molded over top, 
and a  r e in fo rced  concrete  trough constructed.  



, . "  
Late Dev 

Thls spring was excavated down and into sha le ,  
perforatdd pipe laid and b a c k f i l l e d  with g rave l  
filter and piped t o  a r e in fo rced  concrete trough. 

, Before ~ s v e l o + n . t ~  , , P f t n r &  

Devel.opment ( o r  remarks ) : 

T h i s  wel l  was excavated t o  a depth of 1 2 f ,  rock  
wa l l  l a i d ,  covered with a concrete s l a b  with a 
man hole ,  and a  concrete  trough constructed.  



Before Dewel entaNnnp4ftm 

This  w a l l  was excavated t o  a dep th  of 101, rock  w a l l  
n c m t e  s l a b  with man b o l e  molded over  top ,  

and a reinforced conc re t e  trough cons t ruc t ed .  

D ~ t e  Dev 
Flow i n  pals. 
Ref o r e  Development 1 Pf t e r a  

Devel opment (OF ~ e r n ~ r k s  ) : 

This spring i s  near bottom of wash, excavated down in to  
shale, b a c k f i l l e d  with g r a v e l  f i l t e r ,  rock w a l l  l a i d  
f o r  flood p r o t e c t i o n ,  p e r f o r a t e d  p ipe  l a i d ,  and piped 
t o  a  r e i n f o r c e d  conc re t e  t rough.  



This ipri& was excava ted  down i n t o  s o l i d  rock ,  
'"perlorateti  p ipe  l a i d  and backfilled with g r a v e l ,  
and piped 840' t o  a  r e i n f o r c e d  concrete  t rough.  

-- 

Ref o re  Developmen@- g Pf t e r  
xi 

Devel o p m n t  ( o r  r e m ~ r k s  ) : 

This spring was excavated down nnd I n t o  sh.ale , 
p e r f o r l t e d  p ipe  l a i d  and baclrf i l l e d  ~ i l t h  gravel. 
filter, a r e i n f o r c e d  conc re t e  t rough  cons t ruc t ed .  
Dis tance  from s p r i n g  t o  t rough  270 ' .  



Late Dev 
F l ~ w  i n  . , 

Before Develspmentri , a, , , ; f t e r  . ' 14 
U 

This epr lng  was axcavated down and i n t o  shale with 
a.st@rage bas in  holding about 3 b a r r e l s  of  water,  
p2pe taken out nea r  %op of sha le  and piped t o  a 
r e i n f s r e e d  concrete trough. 

Name A- 
Other BTarnea 

Development (OF rurn~r1.c~) : 
. ,  

This s p r i n g  w a s ,  excavated. down and i n t o  hard sandstone 
with a r e s e r v o i r  f o r  s to fage ,  s ine  o f  r e s e r v o i r  20x8~9' 
deep, covered with l ogs ,  bark,  and dir t , ,  with a man hole .  
','later i s  piped from 3 f t .  l e v e l  t o  a r e in fo rced  concrete  
trough. 



This apring was excavated down z:nd i n t o  sha le ,  
pe r fo ra ted  pipe la2d and b a c k f i l l e d  with gravel  
filter, a re in fo rced  concrete trough cons t ruc ted ,  
d ig tance  f ' m m  s p r i n g  to  trough 1201. 

Devel opment ( o r  r e m ~ r k s  ) : 

This spr ing  was excavated down m d  i n t o  s h a l e ,  
per fora ted  p ips  l a i d  and b a c k f i l l e d  w i t h  g ravel  
f i l t e r  and piped 150' t o  a r e in fo rced  concrete  
trough. 



hm 2U&M@&r-~ins;rsins;rs--.- - 
0.c~ r'21?8ltl8 $ . , 

. * 

Bef 3re D n v s l s # p m m t  , Jf ter 

These spriw~, two i n  number, were excavated down 
&ad fnto o r i g i n a l  formation ( s h a l e ) ,  per fora ted  p i p e  
la%d and b w k f i l l e d  w i t h  g ravel  f i l t e r  and piped t o  a 
~ e l n f o a e e d  twnorste tpough. 

Ref ore  Development 

. Devel npment ( o r  ~emtmks ) : 

T h i s  s p r l n g  was excavated down i n t o  rock, rock w a l l  
l a i d  f o r  storage, no trough constructed.  



T b s e  apr2nga were excmvated down and i n t o  s h a l e ,  
p e r f o m t s d  paps l a i d  and b a c k f i l l e d  with gravel  
f ' f l ter ,  and piped t o  a r e in fo rced  concrete trough. 

Before Dnvel@@msnt 1 1 Pfter 

Devel opmenk ( o r  r e r n ~ r k s )  : 

This sp r ing  cornea out of  a c revice  i n  conglomerate 
formation, and flows i n t o  a small ~ e s e r v o i r  from w h k h .  
a pipe line 180' long connects viith a re inforced ooncrete 
trough. 



. - * . -  - - -  
Before '?ewe , P.f te1- , 

' . A  .. , . . .  . 
/ 

This was exsavated down t o  s o l i d  rock, rock wall  
l a i d  up, a concrete  s l ab  with man hole  molded over top,  
a l ~ o  a dbltnpilng box t o  pour water i n  pipe from box t o  
a reinforced concrete trough. Distance from well  t o  
trough 60'. 

D ~ t e  Qav 
Flow in 

Devel opment ( o r  .~emarlts  ) : 

This sp r ing  had some development work done on i t  by 
t r a d e r s  yea r s  ago. It w a s  f u r t h e r  developed by excavating 
down and. i n t o  s o l i d  rock which fu rn i shes  a  s torage r e s e r v o i r ,  i s i z e  of seas rvo l r  8 x 1 0 ~ 3 ~ '  deep. The o r i g i n a l  spr ing  house 
over sp r ing  was no t  mmoved, water was piped t o  a re inforced  
concrete trough, 



Before Dew Seeps !.f t e r  3/4, 

These oeeps, th ree  i n  number, were developed and 
connected i n t o  one l i ne ,  and piped t o  a r e in fo rced  
c o m p e t e  trough. Distance from spr ing  to trough 6 5 0 ' .  

Before Development , . PfCnr4/a  , 

Development (OP r e m ~ r k s  ) : 

This sp r ing  was excavated down. t o  d r i g i n a l  formation 
(shale), r o c k  w a l l  l a i d  up f o r  s torage  r e s e r v o i r ,  
and piped t o  a re inforced  concrete trough. 



These seeps were developed and concentrated t o  
a  basin, p e ~ f o r a t e d  pipe l a i d  and backf i l l ed  with 
gravel f i l t e r  and piped 375 ft. to a r e in fo rced  
e o n m e t e  t~ough .  

Devel opnsnt ( o r  kernarks ) : 

This s p r i n g  was excavated down and i n t o  shale, 
p e r f o ~ a t e d  p ipe  l a i d  and b a k c f i l l e d  with grave l  
f i l t e r ,  piped 400' t o  a re inforced  concrete t r o u g h .  



Thtis sp r ing  was a mere seep before development, 
excavated down and in to  sha le ,  perforafted pipe l a i d ,  
b a c k f i l l e d  with gravel  f i l t e r  and piped t o  a concrete 
trough. Distance from spring '  t o  trough 2201. 

.. 4 ... , 

Before Dewel 

These seeps,  f o u r  i n  nurgber, were excavated down :~.nd 
i n t o  sha le ,  per fora ted  pipe l a i d ,  b a c k f i l l e d  wi th  
g rave l  and connected t o  one l i n e ,  and piped. to  a r e -  
inforced  concrete  trough. Distunce from s p r i n g  t o  
trough 800 I .  



Name 

Devs l~pment  ( o r  remnr!*s ) 

This s p r i n g  was excavated down :.nd i n t o  ehale , 
p e r f o r a t e d  p i p e  l a i d  end b a c k f i l l e d  w i t h  g r a v e l  
f l l t e r ,  and p iped  t o  a conc re t e  t rough .  Dis tance 
from s p r i n g  t o  t rough  2251. 

: , . "- 

' . I  

. , 176 

Name 
-.--- 

Reservatio 
I joca t ion  

Before ~ k v e l  t- pftorm. pel3 hour  

Development (o4P remarks) : 
This was an  o l d  abandoned w e l l  used f o r  w a t e r i n p  s t o c k  
s e v e r a l  years ago. The c a s i n c  i n  th i s  w e l l  i s  b, good 
c o n d i t i o n ,  size of  ca s ing  6 " .   his w e l l  was c leaned ou t  
sand pumped down and i n t o  cook d t r e  i n e r .  It may be neces-  
s a r y  t o  do fu r the r  development ~,$orIc on thts ~-~e11. as the 
s t r a i n e r  may be very  b ~ d l y  corraded.  



Develogdaent ' ( o r  ' ~ e r n ~ r k s  ) 

This spr ing  flows from a large crevice i n  sandstone 
co l l eo ted  t n  r e s e r v o i r  and piped t o  a concrete  trough. 
Overflow f r o m  trough i s  used for i r r i g a t i o n  o f  garden. 

This spring or seep was a t  s ide  of  road, excavated down 
and i n t o  sha le ,  t rench  f i l l e d  v r i t l ? .  gravel. filter and  piped 
t o  a founta in  i n  v i l l a g e .  0ver.flow to  h e  used f o r  irri- 
ga t ing  gardens. 



This sipping was excavated down and. . i n to -  shale,  
perfora ted  p iae '  l a i a  and baekf i l l c d  with ~ f a v e l  . 
and p dped 1253 t o  a re inforced  cloncrete trough. 

0th~ 
Reservatio 
I o c a  t ion 

D n t e  De 
Flow i n  

!Phis spriqg aa.s8 excavated down avh . in to-  sandstone, 
per fora ted  pipe f a id  and backf i lbed  with grave l .  
A re; lnforced.conorete trough c o n ~ t m c t e d .  Distance 
f rom ' spr ing t o  trough 3 5 ' .  



, This ~ p r i n g  was excavated down aqd in . to  Porous sandstone,  
pe r fomted  pipe l a i d  and b a c k f i l l p d  w i t h  g rave l  and 
piped 200' Lo a re in fo rced  concrate  trough. 

-.--- 

Before Devel. 

Deve 1 opment Cop rem8rks ) : . 
6 .  

Thfa spr ing  w a s  excavated down am1 i n t o  s h a l e ,  p e r f o r a t e d  
pipe l a i d  and b a c k f i l l e d  with graqe l  f i l t e r ,  and piped 
35 '  t o  a r e in fo rced  concrete  troukh. 



>Jane-. Bert-Tso Sprina - -- 
~ t ; l ~ i  r Tame 8 
Aeservr.t;ionw 
I i o c a t i m ,  1- - 
Lmte Dav 
Flwv i n  

This sp r ing  w a s  excavated down and in to  sha le ,  
per fora ted  pipe l a i d  and b a c k f i l l e d  with gravel  
f i l t e r ,  and piped 100 f t .  t o  a r e in fo rced  concrete 
trough. 

Before Dew1 n t  , ,  P f t e r  1 

Development ( o r  r e m ~ ~ k s  ) : 
This q v i n g  was excavated down and i n t o  sha le ,  
per fora ted  pipe l a i d  and b a c k f i l l e d  with g rave l ,  
a r e in fo rced  concrete trough cons t ruc ted .  Distance 
from spr ing  t o  trough 375 '. 



was excavated down and i n t o  sandstone,  
5pe l a i d  and b a c k f i l l e d  with g rave l  f i l t e r ,  
a reinforced concre te  trough. D i s  t a m e  

from k m ~ g h  t o  s p r i n g  400v. 

Development ( o r  remarks) : 

I'his spring o r  seep was excava.ted down and i n t o  shale,  
pe r fo ra t ed  p ipe  l a i d  and b a c k f i l l e d  w i t h  g rave l  f i l t e r ,  
and piped 2501 t o  a r e in fo rced  concrete  trough. 



.. . 
~ ) e r v a l b w ~ l &  f"6) . r s m ~ r G s  ) 

This 'spying i s  down i n  a Canon on bank of wash, 
It. wits necessary t o  b u i l d  a s tone  a d  cement w a l l  
t o  p r o t e c t  Trom f lood  waters .  No concre te  t rough 
c.ms'dructed a s  t he re  was no s u i t a b l e  p lace  a v a i l a b l e .  

Before D e w  , - P f t e r  ,: 
Development; (-OF '@emarles ) : 

T h i s  s p r i n g  was excavated down a d .  i n t o  sandstone 
f o ~  sboPage capasi+ty,  A '  s tone  and cement w a l l  l a i d  
up and b u i l t  h igh  enough t o  p r o t e c t  from f l o o d  waters .  
T h i s  s p r i n g  i s  f o r  domestic use ;as  the re  was no place 
a v a i l a b l e  f o r  concrete  t rough,  none was construc$ed, 



This spring was excava ted  down i n t o  or lg ina .1  fo rmat ion  

( sha le  ) , p e r f o r a t e d  pipe l a i d  qnd b a c k f i l l e d  VJ 4th grave l  

f i l t e r ;  d i s t ance  from s p r i n g  t o  trough 400 ft. The 

t rough  i s  of'  re infor3ced concrete w i t h  capaci ty  of 700 gal.  

Devel opment ( o r  roern~rlcs ) : 

This sp r ing  was excavated down 2nd i n t o  sand (ve ry  coarse)  

pe r ioyn ted  pipe l a i d ,  b a c k f l l l  ecl l n i i  th  g r ?  v e l  f i l t e r ,  

p iped t o  a re inforced  concrete s tock  w n t e r i n g  tro~.y$i .  



This spr ing  was excavated down 3 n d  i n t o  ?hnl.e,perforated 

pipe laid, backfil-1-ed wi th  p rave l  f i l t e r ,  end. piped 90 

Feet t o  a  re inforced  concrete stocl? watering trough. 

Name 
Othe 

-@--- .  reservation^ .-.--- 
1,occstim ' 

I : "  - ---- 

Deve 1  o p e n t  ('or rma r l c s  ) : ' 
Th.is spraing: was excavated down -nr' into shale ,  p e ~ ~ f o r a t e d  , 
jjipe l a i d  2nd baclif i! 1 ed ~ v i  th p a v e ? .  fl.1-t er , 2 nd pipsd 

150 f t .  t o  8 re inforced  concrete  trough. 



This seep was excavated dovn and i n t o  s h a l e ,  pe-forated 

pipe l a i d  ard b a c k f i l l e d  ni th gravel  f i l t e r ,  and piped 

t o  a reinforaced concrete troupa; disttrnce from s p r i n g  

t o  trough 180 f t .  

This seep was concelltrated t o  a bowl, per fora ted  pipe 

laid and b a c k f i l l e d  with gravel., p iped  1-80 f t .  t o  a 

re inforced  concre te  s t  ocli w a t e r i ~ l g  trough. 



Deve 1 I+ (63. F ~ R ~ F $ . )  

Th i s  seep  was developed by Feans 

water i n  s h a l e  d i t c h ,  p e r f o r a t e d  

of' covcentra t ine;  

p ipe  l a i d  and back- 

f i l l e d  w i th  gravel. f i l t e r ;  d i s t a n c e  

r e i n f  o r c sd  conc re t e  wate r ing  t ~ o u g h  

f ~ o n  sp r fng  t o  

125 f t .  

~evel 'bpmon& (&J 3?enhPk$ ) s 
This  s p r i n g  was c leaned ou t ,  p e r f o r a t e d  

b a c k f i l l e d  with grnvel. f i l t e r ,  piped t o  

p ipe  l a i d ,  

a S ~ O T R ~  t ~ n l c  

b u i l t  o f  

deep and 

conc re t e  

s tone  masonmy, s i z e  o f  rese l -voir  1 .0 fx lOfx5 '  

thence piped f rom r e s e r v o t r  t o  a  r e i n f o r c e d  

s t o c k  vzateriizg trough.  



Name Rock Sp r ing  ,- 
L ) ~ ! L P ~ Q  B 

-- 

a n t  ( 4 % ~  ~ e a ~ n f k s )  

This seep was d . i s cwered  n e a r  edge of  w a t e r f a l l  i n  

wash on s h a l e  bed,  excavated down 2nd i n t o  s h a l e ,  f i l l e d  

w i t h  g r a v e l  f i l t e ? ?  and piped t o  x r e in fo -ced  c o n c r e t e  

s t o c k  wa te r ing  trough. 

Development ( o r  a e m ~ r k s )  : 

T h i s  s e e p  was excavated d o m  a n d  i n t o  sha le ,  p r f o r a t e d  

p i p e  l a i d ,  b a c k f i l l e d  w i t h  p a v e l . ,  and p i p e d  t o  a r e -  

i n f o r c e d  s tock  watering t rough.  
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Data B~v'eloped 
Flow i n  Gals. w;y2E\ per m nu e 

Devebqgne8t ( o r  remarks ) 

This s p r i n g  was excava ted  down 2nd i n t o  shale,  
pwfora8ed pipe l a f d  and b a c k f i l l e d  v ~ i t h  g r a v e l  
f i 2 t e r  and piped t o  a r e i n f o r c e d  conc re t e  s t o c l r  
watar ing  t r o u a  . 

Developme~t  ( o r  remarks) 

Thls s e e p  was at  foo t  of sand d r i f t ,  excnvnted down 
and i n to  z h a l e ,  d e p t h  o f  s m d  8 f t . ,  due t r e n c h  i n  
s h a l e ,  l a i d  p e r f o r a t e d  p ipe  , h a c l r f i l l e d  wi th crave1 
filter, :,nrq piped wate r  t o  two  reinfoldced c o n c r e t e  
t roughs .  



This w e l l  was excavated down :.nd i n t o  s l ~ e l e  f o r  
s t o r a g e  capac i ty ,  s i z e  of w e l l  5 ' x 8 ~ x l . Q f  deep. %ll 
covered w i t h  ?-e i n f o x e d  conc re t e  s l a b ,  w9 th man h o l e ,  
a r e i n f o ~ ? c e d  conc re t e  t r o u p b  c o n s t r u c t e d ,  


