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L i t t l e  Colorado Diviaion 

Flowing no r thme t  t o  join  t he  Colorado R i re r  midway i n  i t 8  long aourse 

t o  the sea, t he  Little Colorado River drains  25,000 square milea in  north- 

eas te rn  Arizona and west - oontral  New Mexicoo Cryatal  - olenr  t r ibu ta ry  

strrame r i e ing  i n  the mountainis are rapidly absorbed by th(r, t h i r s t y  ~ n d s  

of  t h e  lower channrle. Ttaici i s  infi-rquent but aonethes f a l l s  with great  

i nbne i ty .  auch times the  streams becolsla raging, chooolate-colored tor- 

, rents, carrying to  the main Colorado i n  1 year the equivalent of 9 inahea of 

t o p  s o i l  from an en t i r e  tuwnship, 

Vegetation over the h s i n  a a  B. xksle i e  rcant. Luxuriank growths, bow- 

::. 

1 ever', n r e  found along r i v e r  courses where water i e  avs i lab l8  throughout the 

I I 

year, am3 they consume larga quant i t iee  of water. It i 8  eatimated that over 

98 percent of tho  r a in  f a l l i n g  i n  t h i s  d iv i s ion  i s  oonsuraed by plantso i a  

l o s t  by evaporation, o r  psrcoletas undarground and does not rlrappear rithin 

tha basin. 

%tor Ru sources 

8urfaco water. - The following t a b l e  summaricon t he  average a n n a l  f 1 . 0 ~ 8  

past thoas points where suff ioient  infomation i s  ava i l aNe  to permit their 

1 oomputati on. 



Tabls LXXIV - Average annual stream 
flows i n  the L i t t l e  Colorado d i r i e i an  

- 
t t Average Annual Flow8 
: Period of t  (~ora-fetz t) - - 

Stat ion ; Rvoord t For period r F'o<=- 

L- 
t : of rrrcord t pertod -- 

8 t 
L i t t l e  Colorado Rmer a t  Grand 1 P 

h l l a ,  Aricoaa...............; 1926-43 : 23e,700 t 199,000 
Cbsvuloxr Creek near Winslow, t t t 

Arizam.. ..................... r 1980-43**: 38,800 t 37,SW 
C h a r  Creek near Winrtlow, Ariz . . ;  1930-43**: 69,300 r 61,600 .. Waah near Tuba, Arkz.. 1927-43 : 16,600 t 13,700 

** Rocorde incomplete,, 

The foregoing ntations, exoopt t h a t  on Chavcwlon Creek, a r e  downstream 

:from a l l  diversions and rapreaunt the sur. lue f5om of t t e  atrema i n  question, 

Dnring the  period of record the i r r iga ted  aoretige within fhe basin has been 

'+ream-flow charactoristic6 over the basin a s  a whole a r e  similar, The 

ohannela contain water the year-round i n  tha higher elerat ione but rmoeiva 

only i n b r m i t t e n t  flaw6 i n  the lower al t i tudes.  Flows over t b  entire arms 

a r e  e r r a t i c  and aubject t o  f lash  floods of great magnitude. The la rgar  p a r t  

of t h e  ssnual  run-off f r ~ m  the northern t r ibu ta r i e s  urnally ocouro during 

the 1nmu6r months, while t h a t  from the south i s  eo~lmwhnf r s h r d e d  by the 

heavily vegetated highlands o f  the Mogollon Rim, 

Approrimate?y 55 percent of the avcags  annual f l o w  of L i t t l e  Colorado 

Rinr  a t  &and Fell a, Ariz . ,  dom-stream from a l l  major t r ibu ta r i e s  6roept 

Moenkopi Wash, oooure during ths month8 of Febmrry, March, and April, rhils 

O n l y  36 persent comes d u d n g  July, Auguat, and Soptambere Extremes i n  

f luu tmt ion  oaausreJ i n  1958 whon there waa no flaw i n  the atream fo r  215 

dayt;, while i n  W c h  of t h a t  year a flood of 38,300 second-feet ma reoordsd. 

UnBtrpendable stream f lows  mke hold-over atorage a prerequisite f o r  mxbum 



i r r i ga t ion  deorrlopent. 

Ground water, a L i t t l e  i a  known about t h e  ground m t a r  resouroes of tho 

baein. Tho saaraity o f  ex i s t i ng  m l l s  and the abeenecs of aoaurate data on 

wllr preolude def i n i t o  conolusions as t o  the looation and sxtont  of ground 

water~r. The very faot  t h a t  no exploi ta t ion has been made o f  t h i s  rseouroe i n  

a oountry where water i s  such a valuable commodity would in4icate  tho laok 

of pourrilbilitie s, 

m a l l  ar tes ian a reas  a r e  known t o  ex ie t  i n  somo port ions  of tho basin. 

Ro suoh areas are found ~ o u t h  of the Little Colorado River, om routhrmet 

of Hollbrook, A r i e , ,  and the o the r  northwest o f  Fhmt, A r i t a  I n  tb, rbsenos 

o f  more oomplste geologi.ca1 and water level informazion, it i s  imposeible t o  

de tena iw accurately the extent  of t k w e  areas or t h e  exirtenoo of other 

a r t e s i an  be l t s ,  or t o  predict  po t en t i a l  y ie lds ,  It appears, however, t h a t  

the a r t e s i an  water resources are small and cannot be sxpaoted t o  furn ish  

any l a rge  quant i t ies  of i r r i ga t ion  water* 

Nonartesian water i s  often found i n  eandetones, i n  l a m  flows, and i n  

sands and gravels along major strauus. Frequently water t s  a t  great depths, 

par t icu la r ly  when fuund i n  the  aandstonse. A l l  known pumpd mll r  a re  uaed 

for domatic ,  public, stock watering, or ra i l road purpoees. I r r i ga t ion  w i t h  

pumped water i s  not practiced t o  any appreoiabla extont i n  the  division. 

There i s  no evidence which ind ica tes  t ha t  t h e  ground-water resources of thir  

k s i n  a r e  of su f f i c i en t  importance t o  bo considered a s  a po ten t ia l  source 

of nater For i r r i g n t i  on development, 

Quality of  water. - Surface flows o f  water i n  t h i s  div is ion  are of good 

qualiey near t h e i r  points  o f  origin. As t h e  water progreeetes d o r n ~ t m ~ ,  

however, it flows through formations that are high i n  soluble sa l te ,  thus 



beooming unsu i t ed  for i r r i g a t i o n  use ncar t h e  mouths of the streams. Mineral 

w sp r ings ,  i n  plaoes, contribu.i;e l a r g e  q u a n t i t i e s  of d i s s o l v e d  s a l t s  t o  t h e  

w a t e r s  of the streams. Near N i n s l m ,  Ariz., s eve ra l  s p r i n g s  d isoharge  an aver- 

age of 20 t o n s  of sa l t s  d a i l y  i n t o  t h e  f l o w s  of b o t h  Chevelon and Clear  Creeks. 

S a l t  oonoeritrations i n  the w a t e r s  range  f r o m  v i r t u a l l y  z e r o  near  the  head- 

( w a t e r s  t o  as high as 3,000 a n d  4,000 pa r t s  p e r  m i l l i o n  in  t h e  lmer L i t t l e  

Colorado River. 'daters; of t h e  L i t t l e  Colorado a r e  of questian-a __- .- 
.... . . . . .  .-..-.--. . -.-- .-- - ------ ---' 

betweon St,..Jdw - and Holbr ook, Arl z . , and. am e n t i r . 8 1 ~  a,..., u n s u i t e d  _a.___ ..._...... ., f ~ r . . J , r n i p ~ ~ - ~ . '  
./--. 

t i o n  u s e  b e l m  the l a t t e r ,  ... .- toyn., .. ...-. _.. * . .  .... ...... 
----C- - - - - -- -, 

The q u a l i t y  of t h e  ground w a t e r  i n  the basin v a r i e s  w i d e l y  w i t h  loca t ion .  

C h m i c a l  analyses shmr a n t o r  fro:n different wells wrying from 1 0 0  t o  6,000 

prts per m i l l i o n  total  d i s so lved  s o l i d s .  'The more s a l i n e  w a t e  5 .  aiot std t- 

able f o r  i r r i g a t i o n  use. In gene ra l ,  w e l l s  containing t h e  poorosr; q u a l i t y  

w a t e r  are  l o c a t e d  i n  shale -sn.nclstone F o r m ~ t l  on or i n  the sands a n d  g r a v e l s  of 

Cottonwood l a s h ,  !.,eroux Yash, or the L i t t l e  Colorado River b o t t m s .  

P re sen t  Developnont of %ter ~ e s o u r c e s  -- - *-_- - --- 
General. - E a r l y  s e t t l e r s  i n  the d i v i s i o n  l ea rned  th rough  b i t t e r  experienoe 

t h a t  i t  was imposs ib l e  f o r  thorn t o  c o n t r o l  the r i v e r s  exoep t  in a few s e l e o t e d  

l o o a l i t i e s .  S e t t l e r s  g r a d u a l l y  migrated t o  the more r e a d i l y  i r r i g r  t e d  areas, 

and d o v e l o p e n t  progressed w i t h o u t  a ooordinnted p l a n  and wi thou t  knowledge 

of t k w  wide v a r i a t i o n s  i n  annual  s t ream f l a w  t o  which t h e  r i v e r s  are sub jec t .  

During wet periods f sr  more l and  vrns brought  under i r r i g a t i o n  t h a n  oould 

poss ib ly  be suppl ied  during per iods  of drought.  Subsequent years  of d e f i o i e n t  

s t ream flow broup;ht ooonomio and even  phys i ca l  suf'fering. This was e s p e o i a l l y  

t r u e  i n  t h e  upper L i t t l e  Colorado River  area, where owr-developnent progressed 



t o  the point where a oourt  deorea was neoessary t o  establ ish.  r e l a t iv s  priori- 

t i e s ,  As a resu l t ,  v i r tua l ly  a l l  of the waters of t h i s  area have been appor- 

tioned. Only during extreme floods does any x a t e r  esoape the region. 

Developnent of the surface water resources on the Indian reservations 

has followed a smewhat d i f fe rent  pattern. f r r iga t ion  pro jeots, have been 

planned, construoted, and operated under the supervision of the Office of 

Indian Affairs. Agrioultural .developnent has been adapted, insofar  aa  possible, 

t o  the needs and tenperanlont of -the Indians. Individual holdings are  small, 

and dry farming i s  praotioed t o  same extent  wi th  l i t t l e  suooess. Flood- 

i r r iga ted  lands, o r  areas which receive water only during times of flood, a r e  

extensively oultivated. Despite the planning, supervision, and assistance 

of the Offioe of Indian Affairs, serious problems have ar isen because tho 

Indian population i s  continually increasing, 

I r r igat ion.  - The climate of the basin is  suoh t h a t  i r r iga t ion  i a  essen- 

t i a l  f o r  suocessful agriculture.  

The prinoipal areas i r r iga ted  i n  t h e  division are  : 

L i t t l e  Colorado River above St. Johns . . . . . . . . . .  
Silver Creek Basin . . . . . . . . . . . . . . . . . . .  
Xoodruf f area . . . . . . . . . . . . . . . . . . . . . .  
Holbrook-Joseph City area . . . . . . . . . . . . . . . .  
'i7inslm area . . . . . . . . . . . . . . . . . . . . . .  
Upper Zuni River . . . . . . . . . . . . . . . . . . . .  
Scattered areas . . . . . . . . . . . . . . . . . . . . .  

T ~ t a l . . . . . . . . . . . . . . . . . . . .  * 48,090 

* Inoludes Indian lands: 5,560 aores i n  the upper Zuni River 
Basin, 2,540 s&es i n  soat tered areas, and 16.500 acre? under 
flood irrigation. 

I r r iga t ion  i s  accomplished chief ly by gravi ty diversions from t h e  main 

stream. About throe-fourths of the white i r r iga ted  land i s  served through 

, I .. 
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$'-"J ,, .... the f a c i l i t i e s  of 13 irriga-tion oompd.es. 'The remaining one-fourth i s  irri- 

gated by individuals  . 
There i s  no import or  export of v a t e r  by tranemountain diversions 

Power Developent, - The ohara'ater of the stream fluw i n  t he  area does 

not lend i t s e l f  C ) t).? developent  of pawer. In addition, there i s  l i t t l e  market 
I 

f o r  power owing t o  the sca t te red  population and t h e  laok of indus t r ia l  develop- 

ment. There are on ly  two hydroolectrio p n e r a t i n g  plants i n  the L i t t l e  Colorado 

d iv is ion  capable of producing f3.m paver. The combined i n s t a l l e d  capaci ty  of 

these plants  is 125 k i l m a t t s .  Steam and Diesel plants soat tered through the 

a rea  have a to ta l  i n s t a l l ed  qapacity of approximately 3,000 k i l m a t t s .  

Drainage, - Some areas of t he  d iv i s ion  have beoome waterlogged and have 

been taken out of production. A3 these areas  should never have been i n  pro- 

duction, no e f fo r t  has been nado t o  drain them. On a whole the topography has 

reduced drainage problem t o  a minimum on most of the i r r iga ted  areas.  

Flood oontrol. - Host of the lends lying i n  t h e  2lood plains of t h i s  

divis ion a r e  undeveloped and unimproved. Bonce, the  rampant f loods -to whioh 

the a r e a  is subjeot onuse r e l a t i v e l y  l i t t l e  damage except f o r  oocasional 

removal of divers ion dams. I n  only n f x v  independent a reas  30 f loods  endanger 

deve lopents  . The swollen streams, however, t ransport  l a rge  quant i t ies  of 

s i l t  i n t o  the Colorado River. %is t i n &  reservoirs  i n  the L i t t l e  Colorado 

divis ion were nei ther  constructed nor am operated for  f lood oontrol; however, 

they afford a o e r t a i n  amount of protection,  

Summary. - The following tab les  summarize prevent deve lopen t  of water 

resouroes i n  the L i t t l e  Colorado division: 



Table LXXV. - Zxisting reservoirs  i n  t h e  L i t t l e  Colorado d iv is ion  

Reservoir Souroe of wa';ar 

- ---- - 
L p a n . .  . . . . . .  
L ~ k e  Mary. . . . . .  
Lone Pine. . . . . .  
Udall. . . . . . . .  
Daggs, . . . . . . .  . .  Upper L&e Mary. 
Soldiers  h e x  Lake. . . . . . .  Chevelon 
'.'kite Llountain No. 1 .... Rivm NO. 3. 
N m  S ~ o t t *  . 
LaIceside . . . . . .  .... Concho Lake. 
Hog Tallow No. 4 . . 
PineLake. . . . . .  
Zuni........ 

L i t t l e  Colorado Eiver. 
Walnut Creek . . . . .  . . . .  Showlow Creek. . . . . .  Carrizo Xash . . . . .  Silver Creek 
Xalnut Creek . . . . .  
Canyon Diablo. . . . .  . . . .  Chevelon Creek 
H a l l  Creek.. . . . . .  
L i t t l e  Colorado River. . . . . .  P m t e r  Creek . . . .  Shmlm Crsek. . . . . .  Concha Creek 
SouthFork ...... ..... S h m l m  Creek. 
Z u i R i w r . .  . . . .  

R e s c a d . . . . . . . .  . .  d o . . . . . . . .  . . . . .  .. R a m a h . . . . . . . . .  d o . . .  

Loc a t i  on Purpose served I Capacity 
(acre-feet)  

I r r i g a t i o n  ....... 
Municipl .  . . . . . . .  . . . . . . .  I r r i g a t i o n  . . .  I r r iga t ion ,  stock. . . . . . . .  I r r i g a t i o n  . . . . . .  2 d o i p l . .  ... I r r iga t ion ,  stock. . . . . . . .  I r r i g a t i o n  

d o .  0 .  . . . . . . . .  
. . d ~ e r e . * r . . .  
. . d ~ . . . . . . . . .  ... I r r iga t ioa ,  paver. ... I r r iga t ion ,  stook. ....... I r r i g a t i o n  
m . d ~ e o . . . . e . e  
e . d o e e e . e . e * .  
Damstic,  i r r i g a t i o n  . . 
D - s t i ~ ,  8t00ke 

Inoludee only reaervc i rs  with o a p c i t i s s  of more than 1,000 aore-feet. 



Table LXXVI. - Present irrigated areas i n  the  Little 
Colorado division 

Area - 
Silver Creek Basin. ........ ..... Holbrook-Joseph City area . . . . . . . . . . .  '.YimloW area. .............. 0-L-her. 

.. 
Aores i r r i ~ a ~ t e d  " 

New 
r k i  2 0- Mexio o I Total 

Table LXXVII. - Estimated peroent average annual 
depletions i n  the Little Colorado division 

Area 

--- 
. . . . . . . .  Silver Creek Basin. . . . . .  Holbrook-Joseph City area . . . . . . . . . . .  i?inslm Area. 

Other............... 

. . . . . . . . . . . .  Total. 

- 

Depletions (aore-feet ) 
I 



potential  Developnent of Water Resources 

,.%. 0 Opportunities f o r  developent i i n  the  L i t t l e  Colorado division are la rge ly  

confined t o  four areas, One potential projeot i s  outlined f o r  eaoh of Chese 

areas. The potent ial  Bridge Canyon project  on the Colorado River, disoussed 
. 

i n  t h l s  uhapter under the Boulder division, would bring pmer in to  the  L i t t l e  

Colorado division. 
l 

Al-khough the Coconino dun s i t e  i s  located on the L i t t l e  Colorado River 

downstream frm the L i t t l e  Colorado division, constmotion of a dam a t  this 

s i t e  would form a rsxirvoir  extonding i n t o  the  division. The Cooonino Dam i s  

discussed i n  t h i s  chapter under *e aoulder division. 

Snwllake project. - T h i s  developnent i n  Silver Creek Basin would include 

the diversion of water from Shmlcw Creek through a Z-mile tunnel i n t o  a 

storage resorvoir of 25,000 acre-feet capacity a t  the Shumway si te .  A t  the 

resel;voir the waters of Shorrlcrrr Creek wcxlld be oormniqled with those of Si lver  

Creek and dis t r ibuted t o  about 6,700 acres  of new lands lying on both sides 

of Si lver  Creek i n  the v ic in i ty  of 3nm?fl&e, Iwiz. A portion of the  2,000 

aores now i r r iga ted  would be supplied water through the f a c i l i t i e s  of the n s w  

system. The i r r iga t ion  structures p1a;med ~ m l d  have some inoidental flood- 

control benefit .  

Black Creek projeot. - Construction of a reservoir a t  the Black Creek 

s i t e  near Houok, Ar i z . ,  aould provide 48,600 aore-feet of i r r iga t ion  storage 

capacity. Releases t o  the natural  c h ~ n n e l  o f  Black Creek aould be diverted 

in to  a oanal north of the Puerco River. A siphon orossing of the Puerco 

River would wnvey the water t o  a d i s t r ibu t ion  sys tern serving 4,000 aores 

along the  s m t h  bank of t h a t  stream. This project i s  an a l te rna t ive  t o  an 

upstream i r r i g a t i o n  developnent within th Navajo Indian Reservation i n  

C, 
0 

Arizona and N a v  19exic0, f o r  which the Of r ice  of Indian ATfairs holds pr ior  



streax flms. 
I 

Holtroolc projaot. - Along 4210 L i t t l e  Colorado River near  Joseph City, 

Ariz., are 1,800 aores of nsw land and 600 aores n m  inadequately i r r iga ted  

whioh would reoeive wat9r from this projeot. Storage would be provided i n  R 

f 
roservotr a t  the Fork s i t e  on L i t t l s  Colorado Riwr just  beluw the mouth of 

Silver Creek. O f  i t s  to ta l  capaoity of 117,000 aore-feet, 75,000 would be 

for  s i l t  retention. A oanu divert ing from t h i s  reservoir would pa ra l l e l  

the river on the south side t o  a point 4 milea west of Eolbrook, where a 

siphon would car ry  the ivater across the r i v e r  in to  a oanal le ading t o  the 

projeot lands- Inoidental channel imrrovements resulting Prom oonstruotion 

of this project, together w i t h  t he  r e p l a t o r y  ef feot  of silt and i r r i g a t i o n  

storage, would provide sme flood proteat ion for downstream property. 

'flinslm projeot. - This developnent :vould u t i l i z e  the waters of Clear 

and Chevelon Creeks f o r  the i r r i g a t i o n  of 19,7i% aores of new lands, inoluding 

5,300 acres  of Indian lands and 14,750 aores of white-awned lands, a l l  on th9 

north s i d e  of the L i t t l e  Colorado River i n  Arizona. Construotion of the  

, .  
W i l l o w  Creek Dam on Clear Creek would provide'for storage of 46,000 aore-feet 

of water, and coae t ruo~or -  of 'Jildcnt Dam on Chevelon Creek would impound 

another 49,000 aore-feet f o r  i r r iga t ion  use, Beoause of %he steep-walled 

oanyons i n  which the streams are entsenahed, tunnels heading a t  diversion 

weirs would be necessary t o  convey :vater to the oanals leading t o  the projeot 

lands. I n  addition, a siphon crossing under the L i t t l e  Colorado Rivsr would 

be required. 



The following kables summarize potential developnent in  the Little 

Coloracio division, showing various purposes t o  be served by potential yro- 

jeots,  estimated oonstruction oosts, potential reservoirs, and present and 

potentiai stream deple f ions. 



Table W I I I  
Potent ial  pro,ject..s i n  tho L i t t l e  Colorado division 

project 
-_I_- 

Ll struct ion costi  

Snowflake . . Arizona. Shuwlaw and Si lver  Creek . . . . . .  . . .  . f Black Creek do Black Creek. I, F, S . . . .  . Holbrook. do L i t t l e  Colorado River. 
Winslclw .. 01 . . do . Clear and Chovelon i T o t a l . '  

l~ymbols used* I - Irr igat ion,  P - pmrer, 3' - flood control, S - h i l t  

retention, C - channel improvement. 
2 ~ r e l h i n a r y  estimr.ss based on oonstruotion cost8 of Jan. 1. 1940. 

Table mIX. 
Potent ial  reservoirs i n  the L i t t l e  Color~do division 

- ----.- - 
Name of s i t e  Source of water supply I--- -.-a. 

-....- 

Shunway . . Showlox and Silver Creeks . . . . . . .  Black Creek Black Creek . . . . .  . . .  Forks L i t t l e  Colorado . . . . . . .  Willow Creek Clear Creek . . . . .  . .  Plildoat Chevelon Creek. 

T o t a l .  . . . . . * . . . . . .  

--- - -- -- 
Pro jeo t  served Total capacity 

d i r eo t ly  (aere-f eet  ) 

. . . . . .  Snowflake 25,000 . . . . .  Black Creek 48,600 . 
Holbrook. . . . . . .  117,UW 
X n s l m  . .,. . . .  ,I 45,000 
Winslm . . . . . . .  49,000 





Chapter VIII 

COOPERATING INTERESTS I N  THE BASIN 

Office of Indian Affairs  

%xlian Pro jan t s  i n  the  Colorado River Basinu 

Arizona 

* * * *  

Navajo. - On the l a v ~ j o  Resermtion wi th in  the S ta te  of Arizons a r e  

aboue 45 small i r r i g a t i o n  developnents aggregating 13,740 aores. TWenty of 

these uni ts  t o t a l ing  about 5,000 aores l i e  within the  L i t t l e  Colorado 'iif.rer 

watershed and. 25 uni ts  with an arm of' about 8,740 aoras a re  within t h e  S m  

Juecn River Basin. It i s  planned t o  provide i r r iga t ion  f a o i l i t l e s  f o r  an 

additional W,530 aores whioh w i l l  make the ultimate i r r igable  area within 

Arizona approxhately 45,270 aorss, about 23,265 aores of which w i l l  be i n  the 

L i t t l e  Colorado Rimr watershed and 22,005 aores i n  the  Juan Juan watershed, 

The water supply i s  secured by direot diversion fram miecellaneous streems ad. 

t he  present annual diversion i s  estimated a t  68,7C0 aore-feet, of whioh 25,000 

awe-feet  i s  fram t r ibu ta r i e s  of the L i t t l e  Colorado River and 43,700 aore- 

f e e t  from t r i bu ta r i e s  of the San Juan. The average annual diversion require- 

ment f o r  "che ul.t;imate area is estimated a t  226,350 aow-feet of which 116,325 

aore-feet w i l l  be from the L i t t l e  Colorado River watershed and 110,026 aare- 

f e e t  frm the San Juan watershed. 

2661 
Nm Uexico 

* * * *  
Navajo. - Within tho Navajo Reservation in  Nenr Mexico a r e  about 30 small 

i r r iga t ion  developnents and several additional m a l l  projeots are proposc . 
fo r  developent.  The present irrigated area aggregates 12,000 aores and the 



proposed additional developnents t o t a l  10,500 aores m a k i n g  a t o t a l  aggregate 

area of 22,500 awes.  The water supply i s  aecured :?ram the San Juan River 

and m e r o u s  miscellaneous streams t r iSutary  t o  tbj Sea Juan River. The pre- 

sent  average anmial diversion i s  60,000 acre-fect and the average annual 

I 
diversion roquirsment f o r  khe ultimate i r r i g a b l e  area i s  eatimatod a t  112,500 

aore-feet. The developnent. aost  of these small project8 including subjugating 

the land is  e a t b a t e d  a t  about $2,000,000. Although additional surveys ara 

required t o  define the areas and p r e p r e  aaourate uost oetimates, the cos t  

of suoh additional studies w i l l  be approximately $10,000. 

Shiprock, - 'LVithin the  Navajo Reservation i n  the v io in i ty  of Shiprook 

i s  a ompact area of rewonably good land comprising 70,000 aores. I r r iga-  

t ion of t h i s  area would require the aons t~uo t ion  of a storago reservoir on 

the San Juan River together wi th  a cam1 and l a t e r a l  system. The Bureau of 

Reclemation has studied the possibi l i ty  of construoting a storage d m  on the 

San Juan River near the Colarado-lhv Mexioo Sta te  l i ne  t o  form a 125,000 aore- 

foot  reservoir, a diversion dam near Blanco, and a gravi ty conduit extending 

about 75 miles t o  the land. A pumping l i f t  of about 500 f e e t  wmld bs required 

t o  i r r i g a t e  par t  of the area which l i e s  above th9 conduit 1ocati.m. The 

average annual diversion requirement f o r  t h i s  project  regardless of the plan 

adopted would be approximately 350,000 acre-feet. The estimated oost of tAe 

developnent is $21,000,000 or about $300 per acre. 

S m a r y  - Riva jo - 
The m a d  f o r  the f u l l  and ear ly development of a l l  feasible  i r r iga t ion  

projaots on the  Navajo Reservation i s  aoute, Lnthin the mavajo R e s e m t i o n  5.n 

(", Arizona and Nm Mexi.00 there a r e  approximately 30,000 acres nm prodded wiJch 

t3 



i r r iga t ion  f a a i l i t i e s .  Some of -the many separate developnents a re  merely 

floodwatsr pro.iects and are of l i t t l e  value during pars of sxtreme drought. 

Additional storage i s  required t o  provide a depjndable water supply. Addi- 

t i o n a l  subjugation work a l so  needs t o  be don6 i n  order t o  conserve water and 

make i i f o r  the indians t o  oarry on farming operations. 35th t h e  

f f u l l  developnent of c l l  feasible i r r iga t ion  uni t s  on the Navajo Reservation 

i n  Arizona md New Maxico including the Monument ~ o e k a  area, the Shiprock 

area, and the misael l~neous small projeots there would be a to t a l  of approxi- 

mately 135,000 t o  150,000 aores of i r r igable  land available for  use by theac 

India=. ?he estimated cos t  of the new developnen+s including the sub jugatisn 

of l a n d  i s  $27,000,000 or an average of about, $260 per aore for  the new 

aoreage 

Living on and adjacent r o  the reservation are approximately 52,000 

Navajo Indians praot ica l ly  F ~1 of w h m  a r e  ~"ull-bloods. This popuration 

amprises  a b u t  11,000 famili?s. It i s  the obligatiou of the Gave-ent t o  

provide these people with resources svff ioient  f a r  them t o  a t t a in  econamio 

independence a t  a reasonable standard of living. The present oarsying 

capacity of tho grazing range available t o  them i s  ostb.sted a t  611,000 

sheep units. This tvould permit the grazing of approximately 70 sheep per 

family whereas a t  l e a s t  400 sheep psr frrnily are requirod t o  provide a 

min imum standnrd of living. Asawning t h a t  3,000 of  these Indim famil ies  

w i l l  f ind their  way i n t  industry or otherwise seoure the i r  l iving off the 

reser-ration them renain 8,000 families t o  be prodded for. With the range 

:and divided oqually they could eaoh have not t o  exoeed about 76 sheep per 

f m i l y .  '1fil;h the 13111 dove1 o p e n t  of a1 1 potent ial ly  i r r igable  lands 

r *! 
total ing 135,000 t o  150,000 acres it wonld bs possible t o  assign an average 



of 15 t o  20 aores of i r r igab le  land to eacuh of the 8,000 families i n  addit ion 

t o  whioh each f m i l y  could graze an averalp of 75 sheep, This would not solve 

a l l  the eoonamio problew of t he  ITamjo but vsould raise h i s  prssent standard 

of living considerably. Xany of thase Indians were i n  the armed se rv ioes  and 

many more were engaged izi war wc:-!c, ?Icm t h e  w a r  i s  over these people xnust 

tail p l m s  oan be developed 

and construotior work s t a r t ed  on these proposed i r r iga t ion  deve lopnts  imm65- 

Zuni, - Ti th in  the  C o l o r ~ d o  Siver nas-n i s  the Zuni Pueblo., On the 

pv-blo lands 6,200 aores a re  nm provided with irrigation f a o i l i t i e s  and it 

i s  proposed t o  expand the irrigated area $0 10,000 aores,  Xater i s  secured 

requirement f o r  the ul tinate area is 50,000 acre-feeto Iddi t ioaal  surveys 

and studias aro neoessary i n  o r d e r  t o  def ino the ultimate i r r i g ~ b l e  area uld 

prepare 'uost  es t ins tes ,  

* * * *  


