


GANADO PROJET 

Thia prodeat i a  looated on the  Navajo Resor- 

vation.  It oa; 3'.sta of a ooncsets  diversion dam, 

feeder oarwl, and storage dam having  a oapaoity 

of 2600 a w e  feet* The main o u m l  i s  9.69 milee 

long w%%h 3 miles of l abra la .  The irrigeble w e 8  

of the pro jea t  is estimated a t  12QO narea of wbioh 

703 are under ou l t iva t i cn ;  652 by Indinra, and t h o  

balmtoe by J. L. Hubbell and -the h a d u  Mission. 

The Incriima produoed o r o ~ s  duriag t h e  past year 

valuad at $35,790.30. 

3wing t h o  ow3y pa r t  of t h o  f i s o a l  yotw t o r -  

renkial rains fe l l  umr t h r ~  pro  j eo t  a r e a  and on 

August 8 t h  one of t h e  highest; floodrr o f  reoord 

ooourrsd in the Rio Pueblo Colorado from whioh 

stream the pro jeo t  r eoe i rea  its uuter supply. 

There was riuffioisnt mtsr m a i l a b l e  in 3he a t o r -  

age reservoir  during t h e  p a t  year t1 mpply the 

needs for i r r i g a t i o n  and a t  the  olose cf t h e  irri- 

gation sewon there  were appri.x3slately 1200 aore 

feet in storags* A t  tho in~fi~ption of t h e  1931 

season, uhioh began on May 27th, t h e r e  were 1656 

aorc f e e t  of water in  t h e  r e s s r v o i r ,  

During t h e  past year t h e  North a,;? South side 

oanala were enlarged and a flume on t h e  south s i d e  



oonstruotod t o  replaoe ono previously  washed 

out orhioh w i l l  makb an additional 150 aorea of 

land a n i l a b l  e f o r  oult i v a t  ion. 

A s i l t  trap was oonstruotod in the main canal 

300 feet below t h e  hoad gates.  This m a  t o  re- 

plaoe a mall s l u i c e  gate 10 inahes i n  diameter 

plaoed a t  approxirrat s l y  oanal  gradv The s i l t  

trap oonatruated oonaiats of  a  3C-4~oh -01 rugated 

ou lver t  pipo plaoed 4 feet  below tno present  gr'ada 

of the 0-1, oomplate with hr,st! wall  and gab.  A 

wejr -11 was plnoed aoroan t h e  oa=I at  r3&t 

angles to t k o  h a d  mll o f  t h e  eluiocr gate a t ruo ture ,  

the l i p  of t h e  weir baing a t  the preemt oannl grade. 

Tb LO sl;ruatwe provfdes a s i l t  t r a p  4 feet by 12 feet 

wide a t  the  s l u i o e  gate, t h e  grade, tapering baok 300 

fa&, t o  the 0-1 gate olevatioaa. During flood 

etegea of the river d when water ia being diverted, 

t \s  s l u i o e  gate l e f t  . l ight ly  oplm, depending up- 

on t h e  o o l u s  of water in t h e  o w a l .  D u r i q  low 

water ~ ~ t r t g a s  the gate I n  eponed several .t;imea during 

t h o  day and a l l  of t h e  s m d  d q w a i t e d  h t h e  t ray  

There were a ntmjx? of bruah and  oak Jettiea 

p2aoed Is the  M o  Pueblo Colwckdc! t o  provent erosion 



t o  farm lands. Mar,% of th is  work was done 

vo1War.i l y  by t h e  Indians -d thout  ompensat  ion 

from t h e  Govermnt .  

The Indims farming on tho  Oar!.~do F9"ojoo-k 

have been organized in to  J water uaera auwi l ia t ion  

whioh metha regularly on the 4th day or t h e  month 

t o  dieoues any problems in conlwckion with t h e  

pro jeot . Thio organizat ion n u  per f  onnai o o r t s h  

work on t h e  projeot  w i t b u t  ooat t o  t h e  Oovornmbnt 

and during t h e  e a r l y  . p z b g  month rammed 1000 

oubio yards of earth and rook from a slide a 

oontraot  pr ioe  of  $100 *00. 

The Indiami par f omed t h e i r  proptrbionata  uhare 

of U m  mua1 a p r l x  o leming  of  t h e  oanale, and t h e  

J. L. Hubbsll k n o h  and the h a d o  Misalon employsd 

*he Indiana t o  pertorn their proportionate a\wa of 

f he annual mint enanoe. During She pasf ysce %he 

Indians  perfomed labor on t h e  ;:f :le& lrithout ooat 

t o  t h o  Ctovwxwnt in t h e  amunt of approxhaately 

81,820 e0'3 .  



CRYSTAL PROdECT 

This projeot i s  looated thirty miles north of 

Fork Cefiornoe, Aritona, tho Navajo Reservation. 

It ~ a p e i y e s  S+:s wator fran Crystal Crook where 

there I s  a or.ntinuou8 flow of water for the  irri- 

sation of t h e  landa r: 2 t h o  p r o j s o t .  Shia pro j e o t  

oonsista of a log or ib diversion d m  and f i v e  

milo3 of o a x ~ ? .  There are 700 aores b r i g a b l e  of 

#hlok: 1130 were i d j r  c ui t lvat ion d u r i n g  t h o  past 

yew, produoing orope vl~luad ~t $l.l.,760.00. 

Werk yo=.fozmd on t h e  pz-ajact dwb5nq the j%ar 

ooneisted of repal ra t o  a. flume 7ii:ioh w w  p a r t i a l l y  

derrtroyed by logs f loat ing d m  ficom an old dfvsr.- 

aion dam nhioh t h e  Indians had oonstrucrtsd a m  

t h i r t y  yeere ago, mJ p1aoi.q. smll j d t i e s  t o  

prvront eroeion of t h e  sbreau bank, 1 n repairing 

the . v me a 36-foat truar  aaa oonetruuted t o  t ake  

%he plrroe cf two 19-foot a p w .  This WM done t o  

provide a olgarer rmterrray for t h e  flood raterr 

of tha t  stream. 

The Indlans farming on t h i n  pro j eot have formed 

a water ueera aesooiation and meet regular ly  t o  dis-  

m a s  p ~ o j e o t  af fa i r8  and e l e o t  offio5ela t o  take 

oharge of t h e  ontml aystem for a period o f  one year. 



UFtSH PASS PROJECT 

This p r o j e c t  l a  looatad  a t  Kapn ta ,  Arizona, 

and reoeivee  i t s  water  supply from Laguna Creek, 

an ephemeral stream. The pro j eot o o n s i s t s  o f  a 

l o g  o r i b  d i v e r s i o n  dam end about throe milea of  

main oanal .  There are 260 aores of i r r i g a b l e  land 

on the projeot of whioh 118 were undor o u l t i v a t i o n  

i n  1930, produoing orops valued a t  $2,087.00. 

About 50 feet of t h e  apron o f  t h e  l o g  o r i b  

divors3.cn dm were doetroyed and temporary repairs 

were made t o  the a t r u u t u r o  by plaofng loom rook 

and grouting it with  oonorete t o  form a new apron, 

r epa i re  be ing oonsidered only temporary in view 

of t h e  fao t  that a oomplete r e h a b i l i t a t i o n  of' the 

pro  jeat  i s  oontemplated. 

The Ind ians  aaeistod in t h o  repair of tho 

diversion dam, hauling and p laobg  a l l  of' the rook 

and a e s i a t i n g  in the  mixing and plaoing of t h e  

grout on the rook t o  r e p a i r  t h e  apron. Labor in 

the mounk of 8300 .OO was p o r f o m d  by the Indiana 



RED LAKE PROJECT 

This projeat i e  looated f i f t e e n  milea north 

of Fort Defianoe, Arizona, on t h e  Navajo Reaer- 

vation, and oonsists of a diversion dam, feeder 

0-1, and atorage rerervoir having n o a p o i t y  

of 4600 aore f ee t ,  with three miles of main 

oanal and s w s r a l  miles of l a t e r a l s  whiah have 

bean extended by the Indiana. There are 700 

aorea of i r r igab le  land of whioh 146 were umlar 

cul t ivat ion during the paat year, produoing oroprr 

Repairs were made t o  a flume whioh had been 

p a r t i a l l y  destroyed by flood watere from a s ide  

& r o p  on t h e  projeot. This work ooneis-ted of 

replaoing one bent and about 15 f e d  of new flume 



CHIN LEE DOMESTIC WATER SUPPLY 

Funds in the amount of #4,MX).00 were turned 

over t o  t h e  I r r i g ~ t i o n  Servioe for t h e  purpose of 

developing a domeatici water supply a t  Chin Lee. 

Tests were made for t h e  looation of an in- 

f i l t r a t i o n  system and it developed that t h e r e  was 

apparently an abundanoe of water about one mile 

west of the  Chin Lee Sohool and on t h e  aouth bank 

of t he  Chin Lee Wash.  here woro other  looationr 

where water-betiring sand8 were found but beoauao 

of t h e  fineneas of t h e  sand it m e  impraotioable 

t o  oonstruot an i n f i l t r a t i o n  eyatem. The s i t e  

aeleated i e  near the  I r r iga t ion  Servioe headquarters 

a t  Chin Lee and where the porosity of the  gravel 

and sand is auoh t h a t  a oomparatively free flaw of 

water oan be developed in  an i n f i l t r a t f o n  ry8tm. 

This work oonsisted of 8- a 12-foot 

diameter r f~ in fo rced  oonorete oaisson equipped with 

a 33-inoh stssl shoe. The oaiason was aunk t o  a 

depth of 40 f e e t  whirre an abundanoe of rater waa 

obtained f o r  t h e  Chin Lee Sohool. 

I n  addition t o  the  oaiseon, four well saxeesnr 

10 f e e t  long and 4 inohea in diamder were sunk ia 

the bottom of the  well t o  provide addi t ional  in- 



KEAMS CABTON DOMESTIC WATER SUPPLY 

F'unda UI t h e  amount of $8,000.00 were turnad 

over t o  t h e  I r r i g a t i n n  Sarvioe  f o r  t h e  const ruut ion 

of a domwtio water aupply f o r  the Keanu Canyon 

Boarding Sohool a t  Kerns Canyon i~genoy. 

This work oonaistod of  sinking s re inforoed,  

ootagon-shaped, ooncrbte oaiuson t o  t h e  dopth of 48 

f e e t  in the K e u o  C w o n  arroyo, Previous t o a t e  in -  

dioatad t h a t  t hore waa an abundmoa of wtitar i n  t h s  

arroyo bed and t h a t  t h e  poroe i ty  of t h e  g ram1 would 

allw an w e r f l m  i n t o  the i n f i l t r a t i o n  r y s t m  a t  r 

depth of a p p r o x h a t e l y  60 f e e t ;  howsvor, t h e  bttom 

of the arroyo bod was a t  72-foot elevation below t h e  

n o ~ l  g ~ o u i d  aurfaoe. 

The rainforoed oaiaeou m e  equipped 3 1 t h  a 

33-inoh r t c o l  shoe i n  ordor to Fnsura more rapid 

panatration arid t o  illawe proper seeding in hperrioua 

aoomglirhed by exoraveting t h e  moterial, on  t h e  i m i d e  

by the uso of an orangs-peel buoket, C o w i d e ~ . s b l s  

t roub le  ras experienosd i n  ainking this osirrson dm 

t o  the exceaaive amount o f  rater arioountored Jlhioh 

required oonatant pumping w h i l e  tho exoavation rrar 

In progreaa. A supply )f 14.000 gallon8 per dry r a 8  

obtained, 



In addition t o  the  reinf'oroad aonorete 

oaisson whioh rras equipped with in f i l t ra t ion  windows, 

four well points 10 feat long by 4 inohes i n  diameter, 

were sunk i n  the  b o t h  of  the  we l l .  



ORAIBI DOMTSSTIC WATER SUPPLY 

A t  t h e  requee t  o f  Supe r in t enden t  Mil ler  at 

Keama Canyon, funds i n  t h o  amount o f  $4,326.00 

were turned over t o  t h e  I r r i g a t i o n  S e r v i c e  f o r  

t h e  developmen* of a domest ic  r a t o r  supply  a t  

t h e  O r a i b i  lJay Sohoo3. 

Water m a  d e v e l o p d  by sinklug a 12-foot 

d i ame te r  re inforced  conoreto ca inaon wi th  s t e e l  

shoe. I n f i l t r a t i o n  windows wer o provided by 

l e a v i n g  apertures in t h e  r e in fo roed  conore te  

omisaon. Ths aa i aaon  waa eunk to a d e p t h  of 63 

f e a t  a n d  suppl ied  24,000 g a l l o n s  of ureter per , 

day. The oonorete  c s i s s m  m a  equipped with a 

33-inoh s t e e l  shoo  in o r d e r  t h a t  p e n r t r a t i o n  

may be more r a p i d  and t o  p reven t  a fhve f low of 

sand %Fan oronding i n  o n  the  exorvntion. Tho 

material was excavated by m a n s  of ea. oraulge-peel 

buoket, using a double drum h o i a t  equipped ~ i t h  

a 16 HP motor t o  f u r n i s h  t h e  n e o e r s a r y  power. 

CV-64 1 7-20 1 NNOO 



FWOD PHOTEXTION OF LEUPP INDIAN SCHOOL 

k i n g  the f i s o a l  y e a r  1931 a r eques t  waa m d e  

t h a t  t h i s  D i e t r i o t  send an engineer  t o  a o a i s t  Superin-  

t enden t  Balmer i n  t h e  c o n s t r u o t i o n  of d i k e s  and r e p n i r a  

t o  o ld  d i k e s  t o  p r o t e o t  t h e  Sohool from f loods.  In 

v iew of t h e  f ~ o t  t h a t  t h e  work had t o  bo ucdertaken 

under ndverae oondi t  iona and a t  a t ime when t h e  e n t i r e  

area ad jaoen t  t o  Leupp and completely surrounding t h e  

School was under f l o o d  wator ,  ooaa i d e r a b l e  d i f f i o u l t y  

was e x p r i s n o o d  i n  r o p u i r i n g  t h e  old d i k a s  ad tzn- 

a t r u o t i n g  new d i k e s .  I n  o rde r  t o  aooomplial. t h b  

work it was nooeasory t o  s h i p  a d r a g l i n e  from Albu- 

querque t o  Canyon Diablo and t h e n c e  overland t o  t h e  

Leupp Sohool . 
Th6 work acoompliahed oone i s t ed  o f  raising 

and uidenlng  11,660 l i n e a r  f o o t  of o ld  dl ts  and 

oomplotel; r eocna t ruo t ing  500 f e a t  of old dika rhiah 

had boen e n t i r e l y  m a h o d  out.  In t h i s  osrmeotion 

36,460 oubio  yards of e a r t h  were  removed i n  o rde r  

t o  p r o t s o t  t h e  dikes from f lood  wa te r s .  Ono thousand 

and aevonty f i v e  u n i t e  o f  Kel lnar  j e t t i o e  2x2x)"x121 

and oonaidsrable  b rush  bank p r o t e o t i o n  wan i n s t a l l e d  

immediately above t h e  d i k a  e e o t i o n  f o r  t h e  purpoae 

of  p r o t e o t i n g  t h e  l e v e e  from eroeion.  



Tho t o t n l  ooat of the work during the f i a o a l  

year 1931 war approdmately $35,000, No detailed 

oosts were kopt by th ia  off ioe as the funds were 

- - -  - - .  . . - .  
expended by Super intenaem; Dalmsr. 



WATm SUPPLY, NAVAJO ANI) HOPI 

Water development on t h e  Navajo and Hopi 

Reeervatior .~ i s  for  t h e  purpose of developing 

stook and domestio water fo r  t h e  Navajo and 

Hopi ' ~ n d i a n s    hi oh tots1 40,500 i n  populat ion,  

and their combined f lock6  of sheep and goats 

amount t o  approxkr~ate ly  1,200,000 head ,  In 

a d d i t i o n  t o  t h i s  they have a number of o a t t l o  
, . .  , . . .  , .  
: I.....,.. * , . . I  . ... 

and horaee ranging on the r o s e m a t i o n .  The 

e n t i r e  area of' t h e  Navajo Reservation cmprises 

a w e  14,360,000 aoree on uhioh the  r a i n f a l l  v a r i e a  

f r m  4 t o  14 inohes per  annum. 

In t h e  development of s t o o k  mibr f o r  t h e  en- 

t i r e  r e s e r v a t i o n ,  whioh has been ovar a per iod  of 

some twenty yearn,  it has been impossible t o  keep 

the. w a t e r  aupply development apaoo with t h e  pat- 
:+:.'.. .......... . 
......I.: :: 

ing demand on aooount of  t h e  r a p i d  i n a r o r s e  in t h e  

f looks and herds .  Aa f a s t  a s  water eould be developed 

there  ma en immediate i n f l u x  o f  uxoecrs istook and as 

a oausequence of t h i s  overgrazing of t h e  r e s e r v a t i o n  

the  grass and forage  haa been pre.ot ioal ly deple ted  

andl i% 113 now e ~ t i m a t e d  t h a t  on the  aroae adjaoent  

t o  water suppl iee  t h e  grass awerage  i s  about 2@?. 



a t  t h i s  t i m e ,  aooording t o  g raz ing  expa r t8  it 

appems  t o  bo neceselcry t o  reduoe t h e  f l o c k s  t o  

abou t  700,000 head and t h e  wnter development prog-  

ram w i l l  have t o  be speeded up i n  order  t o  meot 
a 

t h e  r a g e  oond i t i ons  s u f f i o i o n t  t o  allow t h e  grass 

t o  reseed  i t s e l f  around the weas  which t w o  now 

overgrazed. 

During t h e  p a s t  year t h e  oonat ruakion  work m a  

confined t o  t h e  development of s p r i n g s ,  b u i l d i n g  

small e a r t h e n  dams t o  o r e a t o  r e a e r v o i r a ,  d igging  

ahal low w e l l s ,  d r i l l i n g  d e s p  wellpr, and oonet ruot -  

ing reinforoed tanks a d  t roughs .  

I n  deoid ing  upon t h e  l o o a t i o n s  of wa to r  develop- 

a n t ,  t h e  3uper in tendents  wero a o m u l t e d  and a8 far 

aa p o s s i b l e  t h e  development undertaken on t h e  areas 

where t h e  goat ' ee t  benefit t o  the  Indians muld be 

derived. 

There i s  very l i t t l e  l i v e  w a t e r  on t h e  Navajo 

Rese rva t ion  and that  i s  oonfined t o  a amall aea in  

t h e  n o r t h a e n t r a l  p a r t  of  the Southern Navajo Juris- 

d i o t  ion  o n  the  w e d  a lope of  t h e  Chofska Mountains. 

In  a d d i t i o n  t o  t h e  o o n s t r u o t i o n  work ae o u t l i n e d  

above, maintenanoe work i a  perforned on all of the 



water developments ,' I n  t h i s  conneotion one crow 

i s  mployod continuously and another orov p a r t  of 

t h e  time, A s  many of t h e  wel ls  were d r i l l e d  some 

twenty years ago, it i s  now found neoesaary t o  re -  

p lace  the  casing, windmills, tanks, and troughs, 

as w e l l  a s  keep a l l  windmilla and other equipment 

i n  r epa i r ,  

During the  past year  the mahtonanoe crew 

construoted 70 reinforced oonorete troughs t o  ro- 

plnoe metal ones xhich had de te r iora ted  beyond use 

and i n  addi t ion construotod small  reservoirs at wind- 

m i l l s  t o  impound exoessive water over t h e  amount held 

i n  t h e  conorete storage tanks. 

The following is a sunrmasy of t h e  development 

work for  new water suppliee during the f i soal  year 1931: 

Springs & . Dug wells & 
~ o n o , t & ~ h a  ~ono.troughe Reeervoirs Drilled Wells Total 

Northern 5 16 20 

Southern 10 12 22 

6 East ern 6 

Hopi 9 4 13 

L ~ P P  4 1 2 7 

TOTALS 28 33 12 2 76 



Table of Developments to date as t o  
Type and Jurisdiction 

Dug Stook Water Arterian Drilled 
Jurisdiction Springe Tells Reservoir8 Wells Wella Totals 

Eaat ern 4 4 19 8 3 5 

Southern 52 46 4 35 157 

West e r n  55 26 28 4 113 

'Hopi 78 15 4 30 127 

Northern 106 !X 7 4 170 

TOTALS 317 161 61 2 3 77 619 

*Drilled fisoal yeare 1930-513 others drilled 191n-26. 


