


flonito Reservation on  the p resen t  e a s t e rn  Nax. ,o was created by Execu- 
t i v e  Order Nov. 9, 1907 ~d Jan. 28, 1908. Subsequently t h i s  area was 
res to red  t o  publ ic  domain Dec. 30, 1908 and Jan. 6, 1911, b u t  many Ind- 
ians  had received al lotments under t h e  Act of 1887, The f i rst  agency 
on t h e  ea s t e rn  Navajo Reservation was b u i l t  a t  Chaco Canyon i n  1909 and 
l a t e r  moved t o  Crownpoint, New Mexico, 

The Shiprock Agency was founded' in  1904 under Superintendent Shelton, 
The t o t a l  a r ea  of t h e  Navajo Reservation i n  1910 was 10,929,244 acres .  

T h e  a r ea  i n  Utah, n c r t h  of t h e  San Juan, was acquired by Executivo 
Orders h"br. 10, and Kny 1.5, 1904 and Act of: Mar, 1, 1923, 

President  Roosevolt issued Executive Orders Nov. 9 ,  1907 and Jan, 28, 
1908 adding approximately one a d  a half  mi l l ion  ac ro s  i n  t h o  southern 
Navajo aroa, Exchanges were n o t  completed u n t i l  1911 i n  t h i s  area, 
The Groy Mountain country west of Camcron, Arizona, south o f  the  L i t t l e  
Colorado, wns acquired for the Navajas by Executive Order Jan.  9, 1918, 
May 23, 1930 a n d  Aot of Juno 14, 1934, Act o f  May 23, 1930 also a- 
cquired the nron nor th  of t l ~ e  L i t t l e  Colorado and east of t h e  Colorado 
River, Sorile o f  the Navajo mountain c o w t r y  i n  the  Poluto S t r i p  which 
had been es ta3l ishod by Executive Ordor i n  1884 m s  res to red  t o  Publ ic  
domain by Executivo Order Nov. 19, 1892, 1908 and by Act o f  August 17,  
1922, b u t  re-acquired fo r  thcl Navajos by Act of Ebar. 1, 1933, 

Additions a l s o  were mde t o  the rese rva t ion  north of Winslow and i n  
the  v i c i n i t y  of IIouck by Act of June 14,  l934,* 'i'hsse and t h e  above enum- 
era ted acquis i t ions  and r e s t o r a t i o n s  brought the  Navajo Reservation t o  
i t s  present  s t a t u s  o f  about 15,000,000 ac res  with a population of 44,600. 

IRRIGATION 

H I  STORY OF IHRZ GfiTI ON. 

The h i s t o r y  of i r r i g a t i o n  o n  t h i s  rese rva t ion  d a t e s  from 1885 when 
some small di tchos were construoted by the Indians, This was followed 
by inves t iga t ions  cnd surveys made by t h e  Indian Servioe &s ear ly  as 
1.904, Several  small p ro j ec t s  were const ructed w i th in  a few years a f t e r  
t h i s  and the  devolopment has continued a t  on ever inc reas ing  r a t e  s ince  
t h a t  time, The wrk arc.s 'principally c a r r i ed  on through t h e  o f f i c e  of  
tho suporvising cngincof, l oca t ed  a t  Albuquerque, u n t i l  t h o  beginning 
of t h o  F i s ca l  Yoar 1936, whon tho work wns t r ans fe r rod  t o  t h o  resorva- 
t i o n  suporintcndont , 

A b r i o f  dota i lod h i s t o r y  w i l l  bc found under each p ro jec t  i n  t h o  fo l -  
lowing doscript ions,  whioh includo t h o  f caturos o f  History of I r r iga t ion ,  
Wator Supply cad Pso joc t '  Works, Thc d e t a i l s  of Pro joot Works, a l s o  
Works Ncodod t o  Comploto, w i l l  bo found in  t ab lo  No, 1, E s t i m t o d  Cost 
t o  Conrploto m d  Econ~mic Program f o r  Complotion w i l l  bo found i n  t;?blos 
2 and 3 oovaring t h v  ont i rc  l i s t ;  of  pro j b c t s  i n  t h c  threo statos.  

Tho l ooa t i on  of c ech  p r o j e c t  w i l l  b c  found on t h o  a t tachod koy map 
md t h e  symbols (6-D otc..,) shown under t h e  p ro j ec t  data in  t a b l e  
at tached,  

* For  addi t ional  in fdp i t ion ' . r : s  to mce& purchases submitted by Supt, 
Fryer  June 3, 1939, see  page 35, 
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Attontion i s  dirocted to tho f a c t  t h a t  records of stroam flows on 
t h e  Nnvajo Rosorvation aro vory meagor. It should bo understood that  
u n t i l  a long record of stroam f low i s  available it i s  necessary t o  
ovaluate tha pro joct m t o r  supplies by obsormtione,, Some of t h o  pro- 
joc t s  known to  hnvo an assured wator supply are  indioated 3y "A1' and 
othors whorc tho rc  i s  doubt rwo indicated by "Qfl i n  tho  accompanying 
tnblo  No. 1, Thc column headod "Annual Water Supplyf' shows not  tho 
mount of wator which might be divortod o r  noebod, but the  o s t i m t o d  
mount which pnssos t h e  hoadgatos, 

ARIZONA, 

Beautiful Valley - This i s  an  Indian project located a t  the junction 3 
of Nazlini Creek and Beautiful Valley Washp During the  past yea+ the 
Indians secured water from Naclini Creek by the  use of a temporary head- 
ing and about 2 m i l &  of canal. 

The heading has beefi t o t a l l y  destroyed and it i s  proposed t o  construct 
a permanent diversion, rebuild canals and necessary s t ructures  and sub- 
jugate t h e  land* 

Begashibito - This project,  located jus t  west of t h e  Cow Springs Trad- Q 
i n g  Post secures i t s  wator from &e natural  Begashibito Lake supplied by 
a wash of  the same name i n  Klothla Valley. The project consis ts  o f  a 
small dam for storage, pipe l ine ,  gat0 tower and rmin canal, and was com- 
pleted i n  1934, 

It i s  proposed t o -  sub jugate t h e  land and build adequate l a t e r a l s  and 
s t r i~c tures ,  also somd' flood protect ion work, A supplementnry diversion 
from t h e  west i s  foasiblo and w i l l  be undortakon vhen addi t ional  storage 
i s  required. 

Chin Leo - Tho first surwys on t h i s  projoct w r o  made i n  1904, when 3 
a small roscsrvoS.r was proposed, Tho two uni ts  of t h i s  projoct, known 
as Chin Loe and Frazor Hoading, divert  water from tho  Chin Loe Wash a t  
t h o  mouth of Canyon doCholley. Tho uppor or Chin Lee Heading, sorvos 
tho  land bolow the  Chin Loo Dny School i n  tho t r iangle  botwoen Chin t o e  
and Nazlini Wash, Tho lowor, o r  Frazor Heading, servos tho land  i n  t h e  
Chin Loe Valloy botwoen Nazlini Wc.sh and Frazorfs  Store through a siphon 
undor tho  Viash, Concroto headings, 2 main canals an6 u siphon woro con- 
structod i n  1935-36 undor a W. P.A. program, supplomonting proviously oon- 
structod works which h a v ~  bocn i n  uso f o r  many p a r s .  

It i s  proposed t o  construct a permanent weir, improve the  2 main canals, 
and subjugate the  lmd. There i s  an ample water supply, b * ~ t  control i s  
d i f f i c u l t  on account of the continual movement of sand i n  t h i s  wash. 

Denehotso - This project  is  on Laguna Creek and had been used by the  L/ 

Indians f o r  20 years p r io r  t o  1923 when the Government b u i l t  a log c r i b  
diversion dam. This clivorsion dam was 'replaced by a concrete diversion 
i n  1929-30, and a pipe flume was also constructed a t  t he  dives-sion on 
t h e  south side, The m i n  canal on t h e  south side was recent ly oompleted 
while t h e  main canal on the north. s ide i s  yet t o  bo rebuilt .  Repairs t o  
t h o  d m  and i n s t a l l a t i o n  of s l u i c e  gates wore carr ied out i n  1933-35 
undor Ti. P. A, funds. The Soil Consorvation Service b u i l t  a new highlino 
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canal  on t h e  s w t h  side in 1937-38, and e l s o  did some work on t h e  nortk 
s i d e  of t h e  canel, 

It i s  proposed to construct a new main cam1  on t h e  nor th  side, pro- 
v ide  adequate s l u i c e  fmi l i - b i e s  and subjugate t h e  land, 

Fo r t  Defiance, - 
Bonito Creek - Mr, Shoemaker, fir s t  Superintendent of I r r i g a t i o n  on ) d  

t h e  havajo ~ s s T a t i  on, supplementing h i s  report  of 1897, described t he  
temporary loose rock  cad brush divers ion and orude c m a l  i n  use a t  t h a t  
.time, Both Agency wid Indian lands  were i r r i ga t ed ,  119 made some changes 
and r epa i r s  t o  t h e  system, Surveys fo r  reconstruction were made i n  1903, 
A concrete divorsion and headgate and 300 f e e t  02 new canal were aon- 
s t m c t e d  i n  1922, Som sub jugation work was done i n  1937, nainly  from 
CCC-ID funds. There i s  a concreto heading and o u t l e t  ga te  which t i ivorts  
wator from Bonito Creck on tho n o r t h  aide and s e m s  t h e  i r r i g a b l e  land 
botwoen Sonito Croek and Black Creak, immodiatolyjEiast of tho Fo r t  De- 
fiance Sohoolo 

BLack Creok - This i s a masonry diversion dam with o u t l e t  gako con- b 
s t ruc tod  i n  1937-38 under the  Irrigation-CCC-ID, cooperative, t o  serve 
l and  adjacent t o  Black Creek i n  t h e  area  north o f  the Good Shepherd 
Mission, About 1500 f e a t  of main canal has  bean constructed. The 1939 

p program c a l l s  for i n s t a l l a t i o n  of s t c e l  headgate and fl-s t o  replace  
t h e  wooden ,structures, 

1.i 

, It i s  proposed t o  construct  a new main canal on  Bonito Crauk, com* 
p l e t e  t h e  m i n  canal  on Black Creek and subjugate the  land, 

' 

Ganado - This p ro jec t  i s  located on t h e  Pueblo Colorado drainage jus t  7 
b ' ~  e a z t T t h e  Ga~ado Community Center, A canal  was ~ons t~ ruc tod  by  J. I,, 

Hubbell i n  19015 t o  i r r i g a t e  160 acres. Vnder an agreenent.with Hubbwll, 
approved by  tho Department May 31, 1913, he gave up h i s  vz tor  r i g h t s  and 
d i t c h  i n  axohmge f o r  r i g h t  i n  t h c  p r ~ p o s e d  rsserve$&$unds wz?E ap- 
p ropr ia tcd  by Congress f o r  construction of tho pro joct, mcluding a s to r -  
ago dam m d  5-1/2 m i l n s  02 di tch t o  covor 707 ircras of land. Tho os t i -  

"I mated cost  was $60,000 and construction work wns begm i n  tho spr ing  of  
In 1923 oxbonsivo r epa i r s  were nado to t h e  !- adwo works, following 

sovercl f lood,  ~ & n  i n  1931 thc divorsion was destroyed m d  t h e  hoad- 
works wore again robu i l t  a s  thoy s t m d  today, Tho p ro j ec t  works cons i s t  
of  a masonry divcrsion, foedor canal ,  and an oar th  f i l l  primary stortlgc 
dam. About 9 miles  nor th  of t he  p ro joc t  time i s  another masonry 
divors ion fmm tho h o a h t o r  of Bonutiful  Valley drainage, with a short  
foodor canal  to t he  Puoblo Colorado whoro t he  wator i s  impounded by nn 
cn r th  f i l l  sccondnry s torngc dam, Tho main canal from t h o  G~lcrda pri-  
mary storago f o l l m s  t h s  north s i d e  6f t he  Puoblo Colorado %ash t o  n 
siphon just abovc tho Gmndo Mission, whore tho -tor i s  divided. 

It i s  proposud t o  construct  an addi t iona l  divorsion i n t o  t h e  secondary 
storago, 

@orat ion and min tonance  of t h o  presoxt p ~ o  j ec t ,  and of sovoral  
o losoly  ro la tod  p ro j ec t s ,  a s  l a t c r  dof imd,  i s  c a r r i ~ d  on with p i t i f u l l y  
intsdequcr2;e funds, Noods f o r  1940 nnd succocding yoars a ro  $3,500, in- 
c r o a ~ i n g  t o  $5,000 i n  1941, $10,000 j .~. ,X942,  $15,000 i n  1943 and tF. .~ro- 
a f t  or. 



I Aniual assessn.ents a t  the  r a t e  of dg3.00 per a c r e  are made in accord- 
ance wi th  order of t h e  Washington Office,  

The Ganado WP-cer User's Associat ion i s  conposed o f  all Indian farm- 
e r s  on the project .  There i s  no organization among the  few white users,  

Coflections i n  p a s t  years ,lave been made a t  s t i u p l a t e d  rates from 
white users and a t  t h e  r a t e  of  about $1.00 p e r  acre  from Indian users.  
The ool lec l icns  from Paclian use rs  have been i n  t h e  form of endorsed 
checks issued i n  payment f o r  labor- i n  connection wi th  s ~ ~ i n g  dltoh 
cleaning, 

l f l  flMb 
&' 

Present  plans c a l l  f o r  &naolidatioil of seV- v a l  c lose ly  r e l a t ed  
developments ,vnder t k a  one t i t l e  of %nn?\n Pro joot  These include 
LC- f 5-11': !'%idfields, Klagebh alil t h e  g-.c dent  Ganado pro je 
b d e r  such a consalidation,  one foreman can be responsible f o r  a l l  
operat icn and maintenance n c t l v i t i o s ,  ju:, t if  i c a t i o n  f o r  more adoquate 
funds can be br.seC on a l a r g e r  and more uffoc-tive Indian Water User's 
Organization. A r.oro comprehonsivo program of  education in  land usag: 
ins t i tu ted .  

V 

Cornfields - The Cornfiold u n i t  i s  a l so  on t h e  Puoblo Colorado, about 
6 mi les  below Ganado. Proposals f o r  development were rccomnendod be- 

d 
' twoon tho p a r a  !.900-20. Government a s s i s t m c o  wns given t hc  Indians 

i n  construction o f  a d ivers ion  and m ~ i n  canal ' 1921-23. The 
So i l  Conservation Service did  a small  mount 1 19360 The 
p ro j ec t  works consis  G" a loose  rock diversion .A canal w i t h  
5 masonry turnouts. The 1939 program includes CL '.I dction of a wood 
p i l e  th roa t  m d  s i l t  t r a p  and realignment o f  the . Indian ditch. 

It i s  proposed t o  extend t h e  system and sub jugate add i t i ona l  land 
as t h e  Indian3 reques t  it. 

Houck - This i s  on Indian b u i l t  system which has been used for many - 
years and i s  l oc s t ed  near l a v e r  Black Creek j u s t  above the junction 
of t h e  Rio Puerco. The So i l  Conservation Service gave some ass i s tance  
i n  *he form of bank pro tec t ion  i n  1935, A permanent d ivers ion  and 
headgates a r e  included i n  the  1939 program, 

Future works w i l l  include reuonstruction of the main canal  with 
s t ruc tu res ,  const ruct ion of a l a t e r a l  system and subjugat ion of t h e  
land. 

Jeddi to  - This i s  a new p ro j ec t  on  the lower Jedd i to  Wash. Construo- (k' 

t i o n  of a diversion,  headworks and main canal i s  included in the  1939 
program. .. 

Future works wi l l  u l t ima t e ly  cons i s t  of a two-way d ivers ion  o; a 
siphon i n  order t h a t  l m d  on both s i d e s  o f  the wash m y  be served, 
a l s o  construction o f  a l a t e r a l  system and sub3ugation of the land. 

Kinlichee - This p ro j ec t  ms begun i n  1925, p r i o r  t o  which the Indians 
werP w i n g  orxde and tempor a r ~  methods. It i s  .located on. the Puoblo 



Colorado upstream from Ganado. It i s  designed t o  i r r i g a t e  l a n d  on the 1 
nor th  s i d e  of "he wash near  t h e  Kinlichee Day Sohool, During 1925- 
26, a c r 4 '  *sion, main canal  and s e v e r a l  f l m e s  were  construoted, 
A new mc ~ e r s i o n  was cons t ruc ted  i n  1933 from W.PA funds, 
The p i c j c  a s inc lude a m sonry divervion weir,  concrete headworks, 

% '-. 
% 
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main cana l  and 2 siphons, . i 
\ 

Future plans call f o r  w n s t  act ion o f  a l a t o r c '  qcstc3m and subjuga- 
t i o n  bf the land.  

Klagetoh - This p r o j e c t  i s  loca ted  o n  a t r i b u t a r y  to Wide Ruins Wash P' 
near t h e  Klagetoh Day School. It includes  t h o  Demonstration Area f e n c -  
ed by t h e  Soi l  Conservation Sorvice, A s to rage  dam and d i s t r i b u t i o n  
system wns b u i l t  under W,P A, funds i n  1933-36, A -11 m o u n t  of 
maintenance w r k  was done i n  1937 by t h e  S o i l  Conserwtion Servioe, 

Future  works w i l l  inc lude some recons t ruc t ion  of the inain canal  and 
l a t o r n l s ,  subjugetion m d  nnintenance. 

lowor Mnobito - This pro j e o t  i s  l ocated'  on t h e  Dinebito Wash nor th-  1' 
eas t  o f  Hotevil la ,  It i s  a new p-o ject recen t ly  completed, The pro- 
jec t  works c o n s i s t  of r concre te  d ivers ion and main canal, begun in  
1936 and completed i n  1937, L a t e r a l s ,  sub jugat ion of t h e  'land and 
fencing of 230 acres  were completed i n  1 9 3 ,  

No fixture work i s  planned a t  t h i s  t i m e ,  but should include extens ion 
of tho i r r i g a b l e  area  i f  noed.od, plai i t ing of windbreaks r-1 maintenance. 

Lower Moencopi - This i s  a new pro j e c t  l o c a t e d  on Noencopi Phsh about I 
9 z l e  s bel w Tuba City, The p r o j e c t  works c o n s i s t  of a concrete di- 
vers ion and headworks and a main cana l  bu i l t  under P.W.A. in 1933-35. 
P ro jec t  workY c o n s i s t  of a m s o n r y  arch dam w i t h  concre te  apron  and 1 

s t i l l i n g  pool, concre te  headworks, main c m a l  with masonry drops  con- 
s t r u c t e d  under P,K:;.A. i n  1933-35. The S o i l  Conservation Service die 
some maintenance work i n  1936 i n  oooporation wi th  the I r r i g a t i o n  Ser- . 
vice and placed n r a i n f o r  ced concrot o blanket on t h c  spi l lway nnd p r o -  
aided t a i l w a t e r  o u t l e t s  on the i r r i g a b l o  area, 

1 j Future  w r k  w i l l  c o n s i s t  of c o n s t r w t i o n  o f  a l a t e r a l  system, fenc-  
i ing, windbreak plant ing,  erobi on protec t ion and sub jugation of about j 400 acres. Improvement of t h e  headworks and dm must be prosecuted 
1 immediately t o  save t h e  s t ruc tu res ,  1 :i L w e r  Rock Point  - This i s  one of t h e  l a r g e r  new l a n d  projec ts .  It 1'  

i s T o c a t e d  on G h n  Lee Wash, j ust  below i t s  junc t ion  wi th  Lukachukai 
Wash. Tho pm j e c t  works c o n s i s t  of a large e a r t h  d ive rs ion  dm with 1 . *  ! (  a s o l i d  rock spillway, concre te  hoadworks and m i n  canal.  Work was 1 . - . j  bogun under P VV',A. i n  1933, Constmct ion of a l a t e r a l  system, subjuga- 

' t  
I .  ' : t ion ,  fencing and windbreak p l a n t i n g  has  boen p a r t l y  constructed o n  
: . . ~ &  about 800 acres ,  Addit ional  subjugat ion and investigation o f  ground 

i water supply by woll d r i l l i n g  were includod i n  thc cur ren t  program, 

1 Futuro  work w i l l  c o n s i s t  of completing the l a t e r a l  system, b e t t o r  g 6 

s l u i c i n g  f a c i l i t i e s  on t h e  m i n  c m d l  and subjugation.  This i s  one  
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Conservation Service. The f i v e  u n i t s ,  namely, Old Moenqve, Upper a i d  
I Lower Vanzee Ranch clnd Upper and Lower L i t t l e f i e l d s ,  a re  %;.thin t h e  

Soi l  C o n s e m t i o n  Service Moenave Denonstra-uion Area. A c o ~ l e t e  sys- 
tem o f  l a t e r a l s  and feeders  was b u i l t  and t h o  land subjugatsd, 

t 
Futuro work will include cons t ruc t ion  of a s m l l  s torage  dam if found 

f e a s i b l e  by inves t igat ions  now being mado, 

ikencopi Wash - This  p r o j e c t  i s  loca-tod o n  Moencopi Wash near Tuba 
City on land former ly owe d by the Mormons. The l a n d  was acauired  i n  

r, 
1903 b y  purchaso. A- dm o r i g i n a l l y  b u i l t  by the Mormon. t~.?.&d o u t  i n  
1909 and was repai red  t h a t  yorrr. It again washed o u t  i n  19~0, and was 
l a t e r  d e s t r o y ~ d  by floods. A concreto d ivers ion was provided i n  1915 
m d  tmrk on t h o  canal,  s l u i c o  gate m d  mstavay was &no i n  1921-24, 
Tho present  w r k s  cons i s t  c2 a concrotc divorsion, main c a n a l  and lrztorcl 
system. The i r r i p t o d  a roas  have b w n  f a i r l y  , i d 1  subjugated, 

Future mrk  should include t h e  constructicm of a more e f f i c i e n t  l a t -  
e r a l  system, ba& p ro te  c t i  o n  or. Mooncopi Wash ~ t l 4  add i t iona l  sub jugation, 

- - 

v' 
Natural Bridge - This  w ~ s  o r i g i n a l l y  an Indian  p r o j e c t  designed t o  d i v e r t  

water  from Black Creek through a concre te  heading i n t o  an e a r t h  storage 
[ ";. on the west s ido of t h e  wash; which wcs constructed,  t o g ~ t h e r  wi th  a ;is- / J 

t r i b u t a r y  system, under P W.A. i n  1933-35. Sinco thon Black Creek has 

#i- changed it s course so as t o  1 envo t h e  i n t a k f  , I I 
To makc t h e  d ivers ion system oporativo it w i l l  be necossary t o  cons t ruc t  

a d ivors ion c r e s t  across  Blnck Crook, b u i l d  a new min cana l  and s t r u c t u r e s ,  ' 
r a i s e  the F-osont s toragc  capacity t o  5500 acre f a c t  and subjugate tho 

l- land . I ! 

, I Natural  rock i n  thc  strecm bod i s  usod a s  t h c  diversion c r e s t .  The main f; 

c o n s t m c t i o n  of a small  c m a l  md woodon flumos urovidcd water  for ,  sm&l 1 I 

A 

Nazlinl - This pro joc t  i s  located  on Nazlini  Crock near t h o  Nezlini  -- 
Store . Pro joc t  works c o n s i s t  of a concroto heading and m i n  c anal. 

E ' 
11 

cana l  was b u i l t  pr imar i ly  f o r  land wost of tho  h z l i n i  Crcok, howc-lor, 1 
farms adjaco.rrt t o  t h o  s t r c m ,  A diversion and c i n a l  was constructed 1 :  
undor P,~Y.A. i n  1933-35. Flumos carrying water  t o  t h o  o l d  Indian lands I. ,! 
i n  t h e  canyons were rcpa i rod  i n  1936. They aro a g - ~ i n  i n  nood of somo work, [!: 

l o s s  i n  a s h o r t  time, h e  t o  those  f a c t o r s  the p r o j o s t  i s  l i k o l y  t o  bo 
condemned m d  no moro do-alo~monts mado, 

sorving a snall a r e a  through tho main c & d ,  Work wes dono on t h i s  pro- 
joc t  by E,C.W, nnd t h o  S o i l  Consorvation Sorvico i n  1935-38. b I 

Cornplotion of tho p r o j e c t  w i l l  r e q u i r c  work on t h o  main cnnal which 
f 

w i l l  bo  done chiof ly  by the I n d i m s  with somc assistance b y  tho Govorn- 
mcnt i n  supc--vision and f u r n i s h i n g  of materials, n l so  subjugat ion of tho 

1 
I 

Iricrc stig n t i  ons havo shown t h a t  the s o i l  i n  t h i ~  clroa i s  of poor q u a l i t y  
wid t h c  poss ib le  s i l t i n g  of t h c  proposed, r e s o r r x i r  wovid rendor it use- 

& - 

Oak Springs , This i s  an o l d  Indian pro j o c t  r o x i s t i n g  o f  a masonry 'L 
s to ragc  d m  impounding vratcr from spr ings  a n d  smal l  p e r o m i a l  stroams 

- 

irriga blo arm, 

. . . . .  



4 
Oraihi  Wash,-Lower - This p r o j e c t  i s  located  on Ora ib i  Wash, north- . 

ea~t->-fFhi~r~i"i;i~illage. The p r o j e c t  works cons i s t  of a masonry di-  
ve r s ion  dam and heactuo rks, s i l t  t r ap ,  main cana l  w i t h  flume, rough level -  
i n g  and fenc ing  of about 70 acres .  I t  was built under P.K.A. i n  1933-35, 
CCC-ID f cinced and rough l eve led  the  l a n d  i n  1936, a l s o  some maintenance 
work was done on t h e  -- in canal .  Upper Oraibi ,  o? Hardrock, i s  a poten- 
t i a l  p r o  Sect on  which no w r k  has been Qne. 

'y / 
P a i u t e  Canyon - This p ro jec t  i s  located  i n  Paiute' Canyon which i s  a t r i ' ~ -  - 

uta ry  t o  the San Juan River. The f i r s t  work was done i n  1921  when f i v e  
flumss wero i m t a l l e d  i n  the  canal ,  The p resen t  works inc lude a masomy 
divers ion dam ~ m d  main canal w i t h  a number o f  flumes end drops  construct-  
ed under P.W. A, i n  1933-34, Tho S o i l  Consermtion Service p u t  i n  acidition- 
al flumes and irorkod on t h e  cana l  i n  1936, 

Futuro mr?;s fo r  t h i s  pro j o c t  w i l l  inc lude subjugation of t h e  i r r i g a b l e  
area and ccns t ruc t ion  of l a t e r a l s  and structures and flood proxection.  

----- Vb Rod b k e  - This p r o j e c t  is  located  on B l ~ c k  Creek nor th  o f  Fort Defiance. 
This - . ~ s  one of thc  o a r l i o s t  p r o j e c t s  bu i l t  f o r  thc Navajos, A c r i b  d i -  
ve r s ion  d m ,  f ecder canal m d  storngo dm werc  constructed i n  1885, A 
dis"cribut;ion systom t o  covor 700 a c r o s  w:s providcd soon a f t o r .  The divcr- 
s i l m  dam ~ m s h c d  out  i n  1906 and was repairod,  Thc systom w a s  again dung- 
cd i n  1916 and aghin rcpnired,  a t  which t i m ~  thhe l m d  had n o t  bdon p u t  t o  
uso. The prosont masonry d ive rs ion  dam and concrctc hoadgntes wero bu i l t  
i n  1936. Focdor c m a l  ms a l s o  r o b u i l t  i n  t h a t  ycar.  Tho p r o j e c t  works I 
c o n s i s t  of n divorsion dam, foodor ccnal  with two s l u i c o  ways, o a r t h  stor- ' 
ago dm, main canal with voodon structures a n d  flume across t h e  f l o o d  
chunncl. 

It h a s  l o n g  teen t h e  plm t o  r a i s e  the d i k e  on t h e  s to rage  dam i n  order 
t o  i n c r e a s e  t h o  ccpncity of t h e  lake  t o  c a r e  for  a d d i t i o n a l  land on alack 
Creek below t h e  prescnt  p r o j s c t ,  Considornble work on t h e  presont  main 
c m a l  and cons t m c t i  on of c canal  t o r  t hc  now lcnds w i l l  be nocossary, 
Subjugation of n l l  l c l i d  brought undor thc p ro jac t  i s  badly nooded, 

Red Rock - -- fb - I 
Cove - Tho vro.icct works on t h i s  unit consis t  o f  c. concroto diversion.  - .. " + 

2 masonry divcrsbous on the  main drcrimgc, hooding i n  tho Cove Dcmonstrn- 
t i o n  Area, r -3 main canals t o  t h c  i r r i g a b l e  lnnds. The upper d ivers ion 
and cwnl was b u i l t  under P.W.A. i n  1933 and the S o i l  Conservation Ser- 
v ice  Demonstration Arez w a s  ope?-ed i n  1934 when new divers ions  m d  canals 
and the wasteway on t h e  o r i g i n n l  d ivers ion werb constructed.  

To complete t h i s  projoct  n o t a l  headgates should be i n s t a l l e d  an the di- 
ve r s ion  dam, concreto s l u i c e  ways provided on th3  , A n  c a n a l  and t h e  
land should bo f u l l y  subjugated, 

'3 

- Unit - This was o r i g i n a l l y  an Indian p m  ject ,  The pro joct works con- 
s is t  of a concrete d ivors ion with hcadworks md main canal  constructed by 
t h e  Govcrnmorlt i n  1927, 

S lu ice  way structure md subjugation of tho  ltmd a r o  needed t o  complcte 
tho p ro jec t .  

.I 



+ 47 Valle The p ro jec t  works include a m a s o ~ ~ . ~ y  arch storage dam on s, 

t r i b u  a r y  t o  Red Rock Wash, cons t ruc ted  i n  1937, A mall ooncrete d i -  
ve r s i on  from t h e  ohannel below t h e  s to rage  d m  was ooq le ' t ed  in  the sfme 
yea r ,  

A metal flume and subjugation of t h s  i r r i g a b l e  area ispleeded t o  complete 
t h e  p ro jec t ,  

Zilbetod - This is located o n  the t r i b u t a r y  t o  Red Rock Wash, nor th  of . 
Red Rock, The p ro j ec t  works c o m i s t  o f  a concrete diversion w i t h  keadwork 
a n d  a main canal bu i l t  in 1932, These have beon p a r t i c a l l y  destroyed and 

k? 
a r e  Ix b o  roconditione d i n  1939. 

In add i t ion  t o  rocondit ioning t h o  e x i s t i n g  w r k  tho  land should be sub- 
jugated, 

Reservoir Canyon - This p ro j eo t  is located on a s h o r t  t r i b u t a r y  t o  Moan-'JI 
cop i  Wash near Tuba City, Due t o  the extensive amount of ground water  i n  
t h i s  a r ea ,  Reservoir Canyon f l o w s  a dependable stream t h e  yea r  around, This 
was  f i r s t  u t i l i z o d  by Mormon s e t t l e r s  who ara  said t o  hnve been  implicated 
i n  the Mountain Meadow Massacre. The Mormons had constructed t h r eo  reser-  
v o i r s  i n  the cmyon a n d  af tor  t h e  lands were purchased i n  1903 tho Indians  
bogan farming than, In 1908 two of t h o  dams wore r ebu i l t  and r a i s ed  and 
headgates installed, Drif t ing sand throatoncd t o  rill the  c a n a l  and n 
stono cu lve r t  was built, In l a t e r  yea r s  this wns oxtondod by use of corru- 
gated pipo. A now fooder  cana l  wns constructed 4.n 1937 by CCC-ID, This 
p ro joc t  has long boon used by t h e  Hopi Indians of t h o  Mooncopi Vil lago rind 
t h o  l ands  nro f a i r l y  w e l l  subjugtitod, 

Improvemeit o f  tho rosorvo i r  and sub j u g a t i h  of t h a  land would comploto 
t h i s  p ro  joct. 

Rock Point - This p r o j e c t  i s  $oce.ted on Lukachukai Creek j u s t  above t h e  I . 
l a r g e  lower Rock Pr int  project.  This i s  an o l d  diversion used by the Indi-  
a n s  and improved from time t o  t ime  b y  t h e  Government. The coacrot  e diver - 
sion, w i t h  e a r t h  d ike  and a main c m a l  were cr nst ructed i n  1$32-33, The 
ea r t h  d ike  on t h e  e e s t  end of t h e  concrete w e i r  was subsequently washed out  
a n d  the  Indians have farmed f o r  sometime by mking temporary r epa i r s ,  

1% i s  proposed to construct  p. p e m n e n t  diversion vmir and improve t h e  
main cana l  by providing s lu ice  structures and subjugate the  land,  

Round Rock - This p ro j ec t  i s  located on t h e  south s i de  of Lukachukai 17 
~ r a c  under an earth storage r e s e r v o i r  supplied by 4 miles ~f feeder  canal 
d ive r t i ng  water from Lukachukai Creek by means of a concre+,e d ivers ion dam 
with  r a d i a l  s l u i c e  ga te .  Two main cana l s  se rve  t he  land helow the reser-  
voir.  Two t r a c t s ,  t o t a l i n g  120 acres,  have been completely subjugated. 
The first surveys w e r e  made i n  1925, The concrete d i v e r . ~ i o n  dm ms com- 
ple tod i n  1934, m ~ i n  foeder c a n a l  and  pa r t  of the  d i s t r i b u t i o n  system i n  
1936, while thc  storage rese rvo i r  rind the  remainder of the  d i s t r i b u t i o n  
system and p a r t  of the subjugation o f  t he  l and  were completed i n  1937, Ad- 
d i t i o n a l  subjugation w i l l  bo done i n  1939, 



F'uture work w i l l  include construction of additional main canals  and sub- 3d 
jugation of land as selected. 

Segihotsoci - This i s  one of t h e  few projects avai lable  to t h e  Indians ir ,  
t h e  northern pcrt of the reservatian. It was considered for  development 
from 1900-28,-but due to extreme distances and unimproved highways t h e  plans 
were never carr ied out u n t i l  1928, when tho  Indian S y s t i ~  was improvad by 
construction of a headgate end flumes. A concrete diversioil was construct- 
ed in  1933-34, an d maintenance on the di s t r ibutary  system was done i n  1937, 
by both t h e  Irr igat ion Service and CCC-ID, Some improvement t o  the  d i s t r i -  
bution system i s  being made from 1939 funds. 

To make t h i s  project e f f i c i en t  it w i l l  b e  nocessary to construct a s luice 
gate,, improve and extend ti13 rmin oanal, provide structures and subjugate 
t h e  land. 

Sehi l i  - About 1885-86 a ditch approximtely three miles long covering 9' - 
some 505 acres, was b u i l t  by the Government, In 1904 t h e  Indians were us- 
i n g  about 1 mile of ditch and i r r i g a t i n g  about 100 acres. In 1933-35 a 
looso rock diversion with concrete headwrks and a w i n  canal were constr  ic- 
t e d ,  Some maintenance m r k  was cbne on the  diversion by CJC-ID i n  1937, 

To complexe t h i s  project a s lu i ce  way should bo  constructed, t h e  main 
canal Impro x-ed, ir r i g ~ b l e  area su-bjugated and erosion con.tro1 i s  noeded, 

Tesnospos *- This ?reject, commonly known as Carrizo Creek i n  t h e  ear ly  
I 

d 
days, was an incli an project when Shoemaker reported on it in  1097. Aside 
from occasional maintenance t o  t h e  o ld  Indian system no work w a s  done by 
t h e  Government u n t i l  the P.W.A. program of 1933-35. Project works include 
th ree  concrete diversions with headworks and two main canals w i t h  structures;  
including drops, turnouts and or,e flume, Part of the i r r igab le  area has 
been f a i r l y  well subjugated. 

Biclabito - This project  consists of a masonry diversion, feeder canal,)' 
ear th  storage dam and ma canal, 60 acres  have been subjugated. The stor- 
age dam, or ig ina l ly  an ECW stock tank b u i l t  i n  1934, was raised, the diver- 
s ion  dam and feeder canal c o n s t r u ~ t e d  and the land subjugated and fenced in  
1937 ,,ouperatively by I r r iga t ion  and CCC-ID. 

Additional w r k ,  other than maintenance, w i l l  be required only in case 
addi t ional  land i s  brought under the system, which would require an exten- 
s i o n  of the main canal and additional subjugation. 

6 

Todenstmi - The project works on Upper Todenstani include 2 concrete rl 
diversions, feeder ctmal ond main canal constructed under P.V.A. funds dur- 
i n g  1933-35. 

Future work should include extension of the main canal with s t ruc tures  t o  
t a k e  i n  pa r t  of t h e  land i n  the lower end of t h e  project i n  place of some of 
t h e  steeper land i n  the upper a r e a  which i s  affected by erosion, . 

The fu tu re  plan w i l l  have t o  include erosion control and t lood  protection. 
The main canal, being very steep, w i l l  need additional drops olld paved 
sections. . Structures and subjugation a r e  also needod. . 
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Todenstmi, Lower - This project l i e s  a t  t h e  foot  of the  Carrizo Moun- 37 
t a l n s  and i s  subject t o  t e r r i f i c  floods. The project  was constructed at  
the time Upper Todenstani was constructed, jus t  west of Tesnospos, Thla 
project  works consist  of a masonry diversion, s lu ice  gate, headgato and 
main canal, No land was brought under t h i s  system end it has boen found 
tha t  t h i p  project  is not pract i  cable due t o  in f  orior qual i ty  of the land, 

Tolthlakan - -.. 
~ o c h e n l i n i  - This project i s  locatod on both sidos of Walker Creok ~0 

near-~~hter Trtrding Post. It oonsists of a concrete diversion 
with t w o  Isadmrks and two main canals ccnstiucted i n  1927, Additional 
work i s  includod i n  the 1939 program, 

I 

Future plans include a)ns t ruc t ion  of anothor ou t l e t  and s luice gate f o r  , ' 
the lands on t h o  north side of the wash, s t ructures  on tho m i n  canal on t. I 

tho south side,  now main canal with struclxros on t h o  north sido with s i l t  , 

traps on cach canal and subjugation of tho lands, a l so  fencing, \ 

Tolaxi Lakes - The Indians had long taken adrmntago of tho  n n t u r d  flood- - 
ing of Ornibi TJash over n-rous lakes  northeast of  Loupp, They p lmtod  U'  

on t h e  s i l t  fans nnd l e t  nakural flooding do tho rost. I n  1934 t h o  Soil  
Cons ermztion Scrvic c bogm an sxbons ivo program designed to contml  t h i s  
flooding and provido an, i r r iga t ion  system. A large owth  diko has bean con- 
structod t o  divort wntor from. the f an  of tho Oraibi Wash i n t o  Corn Wash in 
tho Dcnobito dmina go. A. concrote and msonry woir with out lot  m d  cluico 
gatos ha s bocn pr ovidod and n cam?. w i t h  5 msonry chocks and turnout con- 
s t ructed t o  i r r i g a t o  a m a l l  aroa, 

To make t h e  qrstom workable it w i l l  b s  nocessary to i n s t a l l  a l a r g c r  out- 
i e t  gate and n l a rge  radial  s luice gate and t o  r e l i n e  m d  regrade the mi11 
canal. The area selected f o r  i r r i g a t i o n  w i l l  also require subjurgation r\nd 
enlarganent provided fur ther  evaluation of tho project  indicates t h a t  it i s  
fcnsible. It i s  understood that some $12,000 would be roquirod f ~ r  ruoon- 
s t ruc t ion  and $3,500 for sub j u g t i o n ,  

t, 

Wheat Fiolds - In 1885-86 the Indian Service b u i l t  a s m l l  d i tch  ond cGih 
diversi .  n from 1,rhoctt Field Creek. In 1897 the or iginal  vmrks were repaired 
and t r ~  mile s of new canal bui l t  by Mr. Shoemalcer . The Indians wers actual- 
l y  farming the  land a t  that time. This wns h o w n  as the  upper unit. 

A report was mde in  October 1904 regarding t h e  poss ib i l i ty  o f  diverting 
water  from the  creek for storage i n  a reservoir. A diversion d m  m d  suppl: 
d i t c h  were bu i l t  i n  1905-06. Work wns stnr ted on the storage dam i n  1907 
and f inished ear ly i n  1910, t o  a capacity of 1300 acro f ee t .  A mnin can21 
from the reservo ir carriod water t o  the i r r igable  area, about a mile f r o m  
t h e  dam, This i s  knawn as t h s  lower unit. The d imrs ion  has been wcshod 
out f o r  somstime, but  water i s  s t i l l  ~tivortod t o  tho  lako by temporary methe 
ods. 

Proposod work includos t h o  improvomc:n.t of tho mcin cannl with adoquato 
s t ructuros,  A pcrrmnork diversion dam and hcadworks on t h o  uppor uni t ,  a l s o  

a comro-bo o r  masonry divorsion t o  thc fcodor canal and roconstruction of 
t h o  m.in cnnal o f  t ho  lowor unit. Suhjugction af thc l m d  i n  hntb uni t s  
would completo tho pro joct,  - 
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NEW MEXICO, 

Captain Tom - 
Captain Tom and Captain Tom Lower - The f i r s t  work on t h i s  pro j a c t  was 

tho  construction of a diversion dm and canal near Nava in  1915, Two con- 
c re te  diversions wore constructed in  1924, Repairs mnde t o  t h e  headgates 
on tho Nava diversion and a nav canal dug i n  1928, , The Captain Tom s tor-  
age d m  m s  b u i l t  under P.W.A. funds i n  1933-36 to a capacity of 1020 am, 
feet.  Sheop Dip storage dam was also b u i l t  a t  the same time, having n ow= 
paci ty of  710 rrcro feat.  Thore aro two main feodor canals, A small diver- 
sion and foodor mnal  from Sheep Dip storage woro b u i l t  i n  1937s 

Future work on Captain Tom md Captain Tom Lowor includo reconditioning 
four  of the  f ive  diversions, comtruct ion of n now divorsion, i n s t a l l a t i o n  
of pormmont canal structuros, raising th? Shcop Dip storago dam 20 f cot 
t o  givo a t o t a l  capacity of 4SO0 acro foot  and scbjugation o f  tho land, 

Spocific c ~ p r o p r i a t i o n s  should bo md.0 for operation and mintonmco of 
t h i s  pro joct as fo l lo~m:  82,500 i n  194C:. $3,500 in  1941, $5,000 i n  1942, 
#8,000 i n  1943, $10,000 in 1944 and $12,000 i n  1945, 

Grey Mesa - A masonry diversion and tvm main canals are t h e  principal L, Y - 
fea tures  constructed on +;his project under P.W.A. i n  1933-36, 

Future -mrk includes ins ta l la t ion  of metal gates i n  the diversion dam, im- 
provezznt of t h e  two mai.1 c m a l s  and subjugation of the  land, 

Toadlena - This uni t  includes the Hudson Lake reservoir,  date of con- 8 ,  ( 

struct ion unhown. The dam out i n  1936 and was repaired w d o r  the  
1938 program. Thoro m s  also a small storage dam a t  the school, da t e  of 
construction d s o  unknown, The diversion dam llnd mcin 0-1 were b u i l t  
under P.W.A. i n  1933-35, Some Government assistance was given the Indians 
i n  constructing a lcg cr", diver siw, which has been p a r t i a l l y  destroyed. 

Future wo rks on t h e  unit include t h e  replacmont of the log  orib divorsion 
with n pormanont concrete structure, s tnbl izat ion of thc main omal and sub? 
jugation of thc  land. 

Casamora Lake - T h i s  pro j cc t  oonsists of a diversion, storago and dis- 4 
t r i bu t ion  system b u i l t  undar P.W.A. in  1933-35, It is not considcrod fcas- 
ib l c  a t  the  prosent timo, 

q i  
Chas. H. Burko School - This projcct  was a throe acro garden used by the  

school i n  1928, Extension of the project  to i t s  prosont works md sizo was 
made i n  1930, The storage rosorvoirs wero rovmpod by the Soi l  Consorvatior: 
Sorvice i n  1937, Tho project consis ts  of two oarth storage darns impounding 
wator from a largo spring south of tho  school, which i s  conductod t o  thc  
reservoir i n  a linod cnnal, Thore i s  an oxtonoivo spring runoff from tho  
s m l l  mountain mtorshcd to t h o  south. Water i s  taken from tho r o s e r m i r  
through ono main canal md usod on thc school land. 

4 

Complotion of th is  project w i l l  rcquirc  cnl~rgomont of tho  prosent c m l ,  
ins tn l ln t ion  of structuros and subjugation of tho land, 



Choiska - This project  i s  located below the  Tohatchi School* The a r e a  y o  I 
was farmed f o r  75 years by Indian methods p r i o r  t o  construction of a perm- ; 
anent d ivers ion and oanal i n  1929, The dam was damaged by floods i n  1932 
and reconstructed t h a t  same year, A new s l u i c e  g a t e  was i n s t a l l e d  i n  t h e  

1 
1.- 

\ 

divers ion f r o m  P.W.A. f'unds i n  1933-35, A new s lu i ce  way and drop were . '. \ 

b u i l t  i n  t h e  o e n a l  i n  1937, A masonry diversion  ad canal aro now being 
constructed to diver t  vaker from the    oh at chi drainage i n t o  Red rEiillow i 

\> 
drainage which i s  t h e  5 0 ~ ~ 3  of supply f o r  t he  project .  This w i l l  incroase  i 
tho  avai lable  i r r i g a t i o n  vmter, I 

" .  

Tuture plans fo r  t h e  p ro jec t  include t h c  oonstruc.tion of a storage rosor- 
v o i r  a t  l ~ s l c c y  Lake, vhich l i o s  i.n t h c  hoad waters of t h o  Tohatchi drain- ( 

ago, Also constructiori of another s to rage  r ~ s o r v o i r  on Rod Willow drainago, 
I 

reconstruction of n ;min oanal and subjugntion of t h c  i r r i g a b l c  a r m .  
4 1  ' .  

Crystal - This pro  j c c t  i s  i n  two un i t s .  Uppcr a n d  lower. Upper Crysta l  
projoct  r m s  s t n r t o d  by t he  Int t icn~;  i n  1890. A l o g  crib divorsion clam was \ 
b u i l t  by t h ~  Government i n  1895, This p ro j ec t  vms known ns  Cottonwood 
Crook and vras doscribod by Mr. Shoomnkor in a rcpor t  i n  1897, Somo ropa i r s  
woro made t o  t h c  systom in 1909, Thc structures viorc badly damaged during 
t h o  f lood of 1929 and the  projcct ,  a s  it now stands,  was reconstructed dur- 
i ng  1928-29, The project  includes a m i n  canal, pa r t i a l ly '  concrete l ined,  
wi th  four  flumes. Work on t h e  Lower Crysta l  Project  was done under P.IIJ,A. 
funds in  1933-37. This p ro jec t  includes  a concrete diversion dam and head- 
tvorlts on rock divert ing t o  t h e  north si de, p a r t  o f  the water being c s r r i e d  
t o  the  south s i d e  through a pipe ac ross  t h e  diversion crest; in to  t h e  main 
canal. A main canal has a l so  been provided for t h e  nor th  side, 

To complete t hc  Upper Crystal  p ro j s c t  so t h a t  it can be operatod, exten- I 
s ive  subjugation w i l l  be  necessary as t h e  l and  i s  p o d  b u t  excessively i 
stoop, Morc turnouts  and checks a m  ncccbd on the main canal. On Lower 1 , 

Crystal,  sluice getos and turnouts should be providod, An oxcollont; skcr- j . 
I 

ago ,sf kc could b c  dcvclopod h n o d i a t c l y  bclow Lowor Crystal  t o  provide 1 
supplomcntal storage f o r  Red Lakci a s  wcl l  a s  f o r  land i m o d i a t o l y  below 
tho s i t e .  Sub jugation of t h c  lond i s  a l s o  nocossnry, .3 I 5 i 

Cudai - This pro joct i 3  almost complctc1.y Indian constructed. Early rc- 1 
p o m n d i c a t o  t h a t  t h i s  lmd was being farmed a s  oarly a s  1900. Thc pro- 1 
j cc t  cons i s t s  of n brush m d  rock wolr ,  main canal  md I a to r a l  syfitein t o  1 ,' 

somo oxcecdingly f i n e  land. No major s t ruc turcs  have beon b u i l t ,  Tho 
Govornmcnt has ass i s tod  i n  somc maintonnncc on t h e  hoading and cmml. 

j: 
This p ro joc t  should bo complotcly rcvampod and subjugated. 

4 I 
F ru i t l and  - Tho Frtlitlmcl Pro joct  i s  locatcd on tho south sido of t h o  

SG J U ~  River, near Farznington, Now Mcxico. ?:?is pro jec t  hns becn p a r t l y  
constructod w i th  funds crllottod undor t h c  P.W.A. program beginning i n  1933 
and will bo complctod wi th  funds a l l o t t e d  undcr rogular appropriations, 
Tho i r r i g a b l o  a r e a  of -tho projoct  i s  3,675 acros  which i s  t o  bo dividcd in -  
t o  small t r a c t s  f o r  such I n d i m s  l i v i n g  i n  t h c  v i c i n i t y  who w i l l  &o ben- 
of-icinl  uso of thc  land, This p ro jec t ,  vrhcn complctod, 1vi1:L sus t a in  ap- 
p rox imtc ly  fou r  hundred Indian f d l i o s  m d  w i l l  g r ca t l y  roliovo t h e  ovor- 
orowdod condit ion of tho  range i n  t h i s  soctiou. T h c r ~  aro a t  prcsont  ap- 
prox imte ly  f i v o  hundred acres  undor c u l t i v a t i o n  on t h e  old p a r t  of this  
projoct, which includos 2 un i t s  of good 1cad along t h e  r i vo r  sorvcd by o l d  



. . 

Indian ditches.  

Project  works cons i s t  o f a loose  rock divers ion dam i n  t h e  San Juan River, 
re inforced ooncrete s l u i c e  ways and hoadworkfi, w i n  canal 23 miles long 
w i th  26 s t ruc tures ,  60 milos of l a t e r a l s  vd th  900 s t ruc tures ,  1 automatic 
waste gate, 6 sand t r a p s ,  2 metai flumes, 1 t h i r t y - s i x  inch s t e e l  siphon 
9280 f e e t  long,  concrete l i ned  tunnel 3800 f e e t  long, concrete flumes, si- 
phons, drops a d  smaller  canal st;ructuros, Sub,iugation of some 600 acres  
has  boen completod. The area  under constructed works i s  1150 acres and 
%he u l t i m t e  i r r i g n b l s  area of tho pro jec t  i s  3675 acres, 

Completion of thc  p ro jec t  w i l l  require mechanizing the  headgato control ,  
improvement of tho d i s t r i b u t i o n  systoru and subjugation of t h e  land, includ- 
i ng  windbreak p lan t ing  and fencing t o  bo prosecuted &ring t h o  next 5 years ,  

Estimate of cost  t o  compl.otc rind econornic program of cornplation w i l l  be 
found i n  t a b l o s  tlttachod, 

Operation m d  mintenance o f  t h e  projoot i s  being carr iod on under pres-  
en t  appropriat ions o f  $14,000 annually which w i l l  b.3 sufficient through -tho 
f i s c a l  year 1944, bu t  should bo increasod t o  $15,000 i n  1945 and should bc 
made spec i f i c a l l y  f o r  t h i s  project .  

T" No water use rs  organization ex i s t s  a t  t h o  prosont t h o  on t h i s  p r o j w t .  
It i s  anticipated t h a t  one w i l l  bo formod during t h e  current  f i s c a l  yoar. 

Hogback - This pro j c c t  i s  on0 of t h c  oldest, l a rgos t  and most succoss- 
f u l  on t ho  ressrvat ion.  I n  1903 o r  1904 a sm.11 d i t c h  wns b u i l t  t o  t ake  ' 

water from t h o  S u  Juan Rivor nbou% 9 milos above t h o  Shiprock Agancy, 
Thc hoading was i n  sol id  rock and consisted of  about 75 foo t  o f  tunnel  wi-& 
n timber hoiidg-te b u i l t  by tho  Indian Serv5 co and about 4 miles of d i t c h  
b u i l t  by t ho  Indians at  khoir  own cxpcnso. The cos t  t o  t h e  Govcrnmont was 
$350, Pro j o c t  survcys w r c  bcgu? i n  1937 undar Suporintendcnt of I r r i ga -  
t i o n  Harpor, Supcrintendent Sholton and As  s i  s t  mt EQinoer  Ri t tor  report-  
od 767 ac r e s  b ~ i n g  irrigated i n  1908. I n  t h ~  f a l l  of 1908 and spring rd' 
1909 consult in^ Engineer J. H, Quinton r c  or tad fzvorably upon t he  pro- 
posod projc;ct. Tho c m l  was t o  bcr 12-1 7 2 milcs l sng  t o  covor 3900 ac r e s  
of  land. Actual work was commenced i n  Eay 1909 aod oontinued during 1910- 
11, when a n e w  concrete heading and a rew main c m a l  were s t€  .-ted. In 
J u l y  1911 t h e r e  o;curred t h e  heaviest f l ood  known f r o m  t h e  t h e  of  e a r l i e s t  
set t lement,  doing considerable damage t o  t he ' c ana l ,  Another f lood i n  Sep- 
tember f u r t h e r  damaged the  canal  and i n  t h e  fir& week o f  Octobar general  
r a i n s  caused a l a rge r  flood than  i n  July, t ho  water reaching a point about 
5 f e o t  highor, Water went over tho e n t i r o  hcadgato, dostroyod about 600 
f o o t  of c ~ n a l ,  making it necessary to  change t h e  e n t i r e  p l an  of headworks. 
The t o t a l  expenditures on t h i s  project  i n  1909 t o  1913 f i s o a l  years n- 
mounted t o  $180,980.44. 

In 1933-36 tho diversion vms strongthonod and , t hc  main canal oxtondcd, 
1100 foot  o f  canal l ined,  500 acros subjugated and bank protoct ion works 
improvod, 

The water supply i s  obtnincd by d i r ec t  d ivers ion from t h o  San Juan Rivcr. 
A f i l i n g  on 1 1 C  sec. ft. of water wns mde  with the Stato Enginoor Mar. 13, 
1913, approrrod Aug. 11, 1913. 



?he pro jec t  w r k s  cons i s t  of a loose rock w e i r  b u i l t  i n  1932-33 under 
P.'W,#, , reinf oroed concrete headgates, 18 mi l e s  of main canal with 45 
sat;ruoturbs, 42 miles of l a t e r a l s  with 500 s t ruc tu r e s ,  ooncrete automatic 
wastemy, 3 sand s lu ices ,  6 metal  flumes and 2 metal inver ted siphons, 
Also 2 miles of drainago canals and 2 milos o f  dikes, Somo rough Leveling 
h a s  been done on the  lower p a r t  of t h e  pro joct .  Them are 5425 rrcros of 
i r r i g a b l e  land under tho pro j ec t  and 3064 a c r e s  are under c o n s h c t ~ d  works. 
r/ 

A powor p l an t  was constructed nuar Chc Sub-agency i n  1936 Co supply power 
f o r  f i v o  pumping p l an t s  proposod t o  pump wator from t h o  canal and t h e  r ivcr  
at  various po in t s  i n  t h o  v i c i n i t y  of Shiprock. This i s  a gas-olectrio p l ~ m t  
wi th  two uni ts ,  using propana gas  from tho Rattlesnake Fiold about 7 milos 
southwost of Shiprock. Powor a n d  gas arc bcing usod rlt the Sub-ag~ncy, 
but  tho  pumping p l a n t s  havo n o t  boon i m t a l l c d ,  An 8 mile transmission 
l i n o  t o  t h c  Hogback hoading w a s  also i n s t a l l e d  i n  1936. Thc gas snginos 
a r o  typo LOC, 4 ayclo, Superior, 6 aylindor, 300 I$P, 360 RPEII, &' 

Gmcrators a r e  E l o c t r i c  Maohinory Mfg. Co., 2400 vo l t s ,  60 oyalos, 440 
KVA, 352 XW, Suporior with Flybal l  Governors, 

The transf'ormcrs a r c  3 i n  numbor, s t op  up, t o t a l  capaojty 225 KVA, 
2300 v o l t s  primary, 6900 vo l t s  socondary, 

Tho tramm: ss ion  l i n o  i s  8 milos i n  longth, 6900 vo l t s ,  60 cyolos, 3 
phaso wi th  4 stranded bnro coppor f o r  6 miles and No. 6 s o l i d  baro coppe~  
f o r  2 miles on 30 foo t  codar polos spacod 1 7 5  fo&. 

The 5 pumps which havo boon purchasod but n o t  i n s t a l l a d  a m  6" t o  12", 
Byron Jackson, hor izontal ,  centrifugal and v o r t i c n l  turbino , spaoc? 1160 t o  
1750 RPE.1 with t o t a l  capaci ty  of 11,000 GPh! agains t  a s t a t i c  hoad o f  85 feot 
with 6" t o  12" disohargo pipo, - 

Tho mators, 6 i n  numbor, nro  Gonorrl E loc t r i c ,  induction'  type, 220-440 
volts ,  t o t a l  310 HP. 

Futuro work roquirod on t h i s  projoct  w i l l  consis t  wf drainago on somo 
700 acres ,  2 s lu i co  ways on t h o  upper ond o f  tho canal, oxtonsion o f  tho 
main canal, complete subjugat i on  of some 600 aares, r ive r  p ro tea t ion  on the  
upper ha l f  of t h e  p ro j ec t  and i n s t a l l a t i on  of 5 pumping p l a n t s  f o r  i r r iga -  
t i on  o f  add i t iona l  l and  when aeoessnry, The pumping uni ts  have been pur- 
chased. 

The o s t i m t e d  cost  t o  c0mpl.e-te i s  shown on t ab l e  No, 2, showing 3 strf - 
bution iy features .  

The econumic program i s  shown on t a b l e  No. 3, 

The Indians l i v i n g  on t h i s  p ro jec t  are wholly dependent upon t h e i r  
a b i l i t y  to produce p r o f i t a b l e  crops, In tMs  seot ion of t h e  reservation 
t he  Indians a r e  turning t o  a g r i c u l t u r a l  pu r su i t s  f o r  a l ivelihood with 
surpr is ing rapidity. It i s  expected t ha t  031 avai lable  land will be in 
use in t h e  near  fu tu re ,  In order to suacassfully maintain nnd operate the 
systam, which i s  at present serving more than 3000 acres  of tho ava i lab le  
i r r i gab l e  lands ,  it i s  necessary to koep a small crow a t  work the  ontiro 
yOar 



Present specif  i c  appropr ia t ions  of $15,000 annually a r e  believed ade- 
quate f o r  t he  operation and maiutenance needs o f  t h i s  projoot, 

Sssessments at; t h e  r a t e  of $3.00 per r c r e  a r a  made i n  a c c o r d ~ t o e  with 
an annually renewed order  f r o m  t h e  Washingtoa Office, 

The Indian water  users a r e  organized under t h e  Hogback Water Usor's 
Associat ion formed i n  1927 when 1836 ao re s  were repor ted under i r r i ga t i on ,  
No organization f o r  t h e  fow whi te  users  exists .  Them i s  no repayment contra 

I n  t h e  pas t  few years co l l ac t ions  hnvo beon mado from 613. whito  usors ,  
including Government i n s t i t u t i o n s ,  at, t h o  ot ipula tcd r a t e ,  Collootions 
from Indian users ,  m d o  through tho Iiogback Watcr Usor's Association, havo 
amountod t o  a p p r o x i m t d y  $1.00 por aoro ,  Thoso ool lcc t ions  hrvo bocn ac- 
complishcd by monns of ondorsed chocks issuocl t o  tho Indians i n  paymont 
f o r  spr ing d i t c h  cloaning labor. An o f f o r t  i s  bcing mado through t h o  Ex- 
tonsion Division t o  oducnto those  Navajo fanners,  both individually a n d  as 
an organization, t o  t h ~  nmoGsi ty  fo r  making f u l l  payments and as t o  t ho  
advmtagos 4x1 bc dorivcd i n  moro adoquato opcration f n o i l i t i o s  md main- 
tcnanco-wo rk whcn f u l l  pnymonts arc &do, 

- 

Y 3 
Jums Lako - Tho Indians woro using somo of t h i s  l and  a t  t ho  t h o  Supt, 

~ o b i n s o n  m d e  a ropor t  in  1921. No major work was aono un t i l  1933, a t  
which t imc  n divors ion dam, s tor  ago and dis t r ibu t ion  system w a s  b u i l t  undrr 
P.W.A. funds, Tho pro joc t  works includo an o a t h  impounding dike and a 
storago diko on t h o  na tu r a l  ba s in  known 0.8 Juan's Lakc, Vator i s  d ivcr tcd  
from t h o  Kimonoln Wash. It i s  storod and comroyod t o  agr icu l tu ra l  l m d  
bolow t h o  lnkc by moans of an out lo t  towor and m i n  canal ,  

To complcto t h o  pro j oc t  f u l l y  it w i l l  bo nocossary t o  rowork the  main 
canal, provido tu rnou ts  and chccks and tr subjugato t h c  i r r i gab l e  a roa ,  
An ovaluntion of t h i s  p ro jec t  w i l l  pi-sbably indica'to i t s  impcrmanoncy, 

Mariano Lako - This p ro joc t  was o r ig ina l l y  m- I n d i m  bu i l t  stock rosor->sf 
d r .  Undor t h o  P.Y.I.A. progmun of 1933-35 a l a r g c r  storngo dam and dis-  
t r i b u t i o n  sys-born worc bu i l t .  Tho pro j co t  works consLst of an oarth im- 

- - 

pounding df'ro and o u t l o t  towor, nlso a divers ion diko. 

To comploto t h i s  p ro  j c c t  it w i l l  bo necessary to construct  (1 main c m a l  
with su i t ab lo  s t r uc tu ro s  and t o  subjugato tho  land. Tho dry cyclo of tho 
pas t  fovr years has m d c  t h i s  projoct  cf quostionablo mrit, 

MulholLmd W e l l  - T h i s  well was d r i l l e d  o r i g i n a l l y  a s  an o i l  prospect 5 
about 20 years  ago through p r i va t e  enterpr ise .  It developed into a, good 
m t e r  we l l  and 'che owners construo.ted a small storage rese rvo i r  and sub- 
jugated about 1 0  ac res  of land. The p ro j ec t  was purchased f o r  the Naval 
fos  soon thereafter,  In 1935 E.C,W, b u i l t  a l a r g e  storage r o s e r v c i r  and 
did some maintenance work i n  1937, This i s  an a r t e s i an  woll with a flow 
of 110 gal ,  pe r  f i n ,  f i ~ o  e a r t h  storclgs dams conserve the  w t o r  f o r  i r r iga -  
t ion,  

To comploto t h o  p r o j o c t  it w i l l  bo ncccssary  to const ruct  a mnin canal 
with s t r uo tu ro s  and subjugato about 100 ac r e s  of land,  A now w o l l  should 
also bo providod t o  sa rvo  tho l a rger  a r m ,  

7, : 
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b/L 
Neanohiti -- There are 2 uni ts ,  North and South, The old Indim system -- 

n e a r  D r o l o c l ~  S tore ,  on t h e  nor th  unit,  was revamped by the Soi l  Conserm 
vat ion Sorvioe i n  1936, ~rhen  2 diversions and 2 main canal:: w6re cronstruct- 
ed a t  this si te.  Under tho  ourrent  year ' s  program 3 diversions, 1 storace  
dcm u d  a dis t r ibut ion system are being buil t .  

Tha Lower, or Southern, unit includes a storago and d i s t r i bu t i on  system 
b u i l t  under P.W.A. i n  1933-35, 

Additioxlal main canals and subjugation of t h e  i r r i g a b l e  area w i l l  be 
noedod to oomplote tho pro joct;, 

Sanostoo - Thorc aro 5 small un i t s  In t h i s  group, Tho Indians had boon 5': 
i r r i g a t i n g  by m ans of a tcmporary diversion i n  tho Sanostes =it f o r  many 
yoars, By 1936 they had constructod 3 milos of canal on tho north s i de  of  
t h c  wash. Tho Govormont b u i l t  a ooncreto divorsion a d  a now canal. in 
1931c Thc w r k s  now w c s i s t  of a doublo wing concroto divorsion with s l u i c c  
and outlot gatoa a d  2 main canals  with 3 flumas on ono of t ho  canals, 

To oomploto t h i s  urit ropa i r s  should bs mdo  t o  oxis t lng stracturos,  e~d- 
d i t  iomi s t ructuros  pr  oxi.dod and tho land  sub jugat  ode 

Boautiful Mountain - This i s  an Indian u n i t  which has recoivod no aa 2' 
s i s tanco  from t h c  Govcmmont undor than smll  amounts of maintonmco. No 
major 6 Zructur QS ham beon b u i l t ,  The Indians uscd t h o i r  own main c m n l  
w i t h  a tomporary hoading. Plans for  a p e m o n t  itivorsion woro t r t  ono timo 
approved, but a mo-mnont wns s t a r t c d  t o  romcmc tho farmors t o  Srrnostoo and 
t h o  money was t rw . s fo r rod  t o  t h a t  unit. 

I f  and whon t h i s  unit i s  constructod it wil!. Fo nocrjsboyv t o  provido a 
divors icn,  min canal wi th  s t ructuros  2nd sub juga-ta t h o  land, This w i l l  
probably bo dosirod as soon a s  t ho  adSoining Smostcc  wi i t  i s  complotod, 

tC Stinking Wdtor - This  am11 uni t  haa bocn opoiatcd f o r  30 yonrs by tho / 
Indinn f armcrs with a temporary hoading and t h ~ y  h v c  constructod 2 milos 
of c m d ,  An c&h s toragc d m  on tho uppor Tocito drainago was conqlotod 
i n  tho fall of  1938, Tho Iudian Sorvico i s  const ruct ing n mrssolzry divor- 
s i o n w i t h  s too l  out lot  gatos, 

Additional work needed to complete t h i s  u n i t  i s  t h e  i n s t a l  f a t ion  of  metal 
out le t  and slu2.ce gates at, t h e  diversion dam, reconstruct ion of t h e  main 
canal w i t h  s t m e t u r e s  including s l u i c e  way and subjugation of the i r r i g a b l e  
area, 

Tooito - Thi s  i s  an old Indian unit on which the farm4rs used a tom-& 
pora-eraion and 1 canal, The 1939 program includes construction of 
a masonry diversion, 

Completion o f  t h i s  unit m l l  require  construction of t h e  main canal with 
s t ructuros ,  inclvding s1u.1~0 way, and subjugation of +he land. 

L 
Tohalsiss - The concrete  diverslori. snd main canals  were b u i l t  i n  1925. 
Ti--+ The ccdwor s were almost immediately washed out. The d m  was repaired 

under P.W.A. i n  1933. If, i s  of concrete and divor t s  mter t o  both north 



Completion of this unit w i l l  r eqwre  i n s t a l l a t i o n  of r a d i a l  gates i n  
place of tho shear gates i n  the diversion s t rdc tu re  md t h e  i n s t a l l a t i o n  
of turnouts and checks on the main canals, al so sub jugation of the land, 

.I 

6 
Tsdi l to  Park - This wns o r ig ina l ly  a -11 Indian project  located on the 

q p e r  headwaters of Blaok C~eek ,  In 1935 E,C,W, b u i l t  a rock ~ausage  type 
diversion with tLmber headgate and t h e  follcrwing year t h e  So i l  Conservaticn 
Service bu i l t  a miin canal and a number af msonry  structures,  

Plans f o ~  the  fu tu re  include in s t a l l a t i on  of addi t ional  s t ructures  on 
the exis t ing canals and sub jugation of the land. 

There i s  m i h e r  s i t e  upstream frm. the present diversion v7' ich may be 
used, This w i l l  en t a i l  construction of a dj.vorsion and rndn chnal and t h e  
land should be subjugated. 

UTAH, 

And south side of t h l :  Sanostee Wash, ou t l e t s  end s lu ice  ga tes  are  being 
provided on each end of t h ?  dam, main canals have been constructed t o  the 
farming area on both sides of t h e  wash, 

6 3  
Aneth - I n  1905 James Ed. Holley, trader a t  Aneth, with the  help of t h e  

Inm constructed the f i r s t  heading and d i tch  about s i x  miles above Aneth, 
The Govemmant; mnde surveys for improving t h e  project  i n  1911, but  no 
w r k  zvas done 1926, a t  which time wnsiderable  mintenance and -.ew 
construction were carr ied out. A contract  botwecn Mr, Tnnner, owner of 
t h e  pr ivate  land under t he  pm ject ,  and the  G o v e m n t  was drawn i n  1926, 
This Agraomcnt providod regulations on the bas i s  of aroa owned and f o r  t h o  
work required of Indians cad pr i n t o  owners a t  such t i m e  a s  maintenance 
and now construction bocamo nocossary, Water f o r  t h o  project; is takon 
fro& MlcElm Crock by mcans of a t h roa t  t ype  intako. 

To comploto the oxisting project  it w i l l  bo necessary t o  reconstruct t h o  
prosent intako o r  construct  a diversion woir, Additional drops and turn- 
outs and s ide  druinnge protoct ion are noeded for tho main cnml ,  Tho land 
should be sub j ugat od. 

There i s  a l a rge  po ten t ia l  project  i n  tho v ic in i ty  of Anoth which should 
be includod i n  tho long t i m r r  plan of i r r i g a t i o n  devolopmont, This pro joct 
l i e s  on a bench just oas t  azd south of t h c  Anoth Day School, One plnn i s  
t o  t ake  water from tho S m  J ~ n n  Rivcz by mcans of a lrArge pumping plant  t o  
pump water from tho Snn Juan fiivor t o  t h o  bonch and tho  othor i s  t o  taka 
wator from tho San Juan Rivor by means of a grav i ty  diversion many milos 
up stroam, 

L J 
Montozwnn C r o ~ k  - This was or i&nal ly  an Indian pro,;zct. In 1936 tho 

I r r i ga t ion  Sarvice construotod a concrete intake and a concrete hoading with 
r a i l ;  wire and loose rock diversion and a c ~ r o r c t e  s lu i co  structure on-tho 
canal, and r ogra'dod port ion of tho miq canal, 

Moro a d a q u ~ t e  divor s ion  facilities, addi t ional  s t ruc tures  on the  rmin 
cmnl  and su' jugation of tho land nro noodod t o  complote t h i s  p l ~ j e c t ,  /" 

1 5  
6 .  

Monument Vali% - This i s  a snn l l  pro joct on the  hoadwatos of the  Gypsum 
Crook where nn arch masonry storago drtm ~ 5 t h  ou t lc t  towor and ~ h o r t  main 
canal wore constructed i n  1937, 

5 

L 

! 
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Thore is a p o s s i b i l i t y  of doveloping addi t ional  storago on somo on t h o  
small sliok-rook dam s i t o s ,  Tho farm land gonorally l i o s  in  -bho oovos 
and oanyons bolow tho  dam s i t o s ,  and Indians on tho small traats can de- 
volop t h o i r  own d i s t r i bu t i on  systom, 

This onds tho  h i s t o r y  a d  dosor ip t ivs  mtt~r, 

PROJECT WORKS, 

Dotailod dosor ipt ions  of oxis t ing  projoct  works a r o  inuludod i n  t h o  
foregoing projoot  h i s t o r i o s  and on Tabulations attaohod, 

WCD"3 NEEDED TO COWLE2E. 

Works noodod t o  comploto hnvc bocn dosoribod i n  tho f orogoing pro 300% 
histories and aro l i s t o d  by foaturos  on Tabulation attaohod, 

E S T I M T E D  COST TO CCMPLETE. 

This i s  givcn in Tabulation attachod, showing d i s t r i b u t i o n  by projcot  
and foaturos, 

ECONOKCG IR O G W  FOR COMF'LE TION, 

T h i s  i s  shown by projoct  on Tabulation a t taohod basad upon a six yoar 
program. Soc also Summary Tablo, 

PUBLIC NOTICES. 
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ESTIMATED COZT TO CWUTE, I r r i g a t i o n  Construction, 

ARIZOPA Works System gat ion laneous Total  
Beautif a. Val ley 8 5,500 $ 5,000 $21?,00C $ 34,500 

Black Creek 
Garlado 

Cornfie Ids 
Houok 
Jeddito 
Kinlichee 
Klagetoh 
Lower Dinobito 

It Moencopi 
It Rock Point  

Luka- 2hukai 
Tohtso 

Many Fanns 
Marsh Pass (~ayen ta )  
l o  onava . Moenoopi Wash 
Natural Bridge 
Nazlini 
Oak Springs 
Oraibi Wash ( ~ o w e r )  
Paiute Canyon 
Rod Lake 
Red Roak, Cove 

11 r t  uni t  

I r  Valloy 
'I Zilbetod 

Reservoir Canyon 
Rock Point  
Round Rock 
Sogihot soc i  
Soh i l i  
Tesnospos ( ~ a r r i z o  Ck, ) 

Biclabi to  (N. Mox.) 
To denst  mi 

Tolthlakan 
Tochenlini 

Tolani Lnkos 
Wheatfields, Uppor 

n Lowor 
TOTAL 

Begashibitci 8,000 3,500 10,000 
ChinLee ) 8,000 7,000 27,900 
Frazer Heading 

Denehot so 
1 

15,000 40,000 
Ft, Defiance ( ~ o n i t o  Ck,) ) 6,000 24,000 

1 

-. 
12,Qi 
20,OC Fen. 700 
l7,5OG 

F Flood Protection; S Storago; *$40,000 S, $8,000 Foodor Canal; 

4 $17,000 Cooperative, 

- 22 - 



. . 
ESTIIJATED COST TO COMPLETE (oont d, ) . 

Head ~i strib.  ~ u b y u ~  . k s c e l -  
NEW MEXICO Works System gation lmeous ~o tc r l  
Capt. Tom 20,000 5,000 135,000 20,000 180,000 - 

Capt. Tom, Lower 
Grey Mesa 
Toadlena 

Casamera Lake 
Chas. H. Burke Sch. 
Choiska 
Crystal 
Cudai 
Fruit  land 
Hogback 
Jmns Lake 
Mnriano Lake 
Mulhollmd Well 
Naschiti, North ) 

11 South ) 
Sonostee 

Beautiful Mountain 
Stinking Wat o r  
Tocito 
Tohalsissy 

Todilto Park 
TOTAL . 

UTAH 
Anoth 
~ t e z u m  Creek 
Monument Vnlley 

TOTAL 

( Arizona 
Total ( New Mexico 

( Utah 

PP Pumping Plants; T Surveys, $10,000, W ?Wl. 



ARIZOHA 
Beautiful Valley ' 
Begashibit0 
Chinlee 1 

Rater Heading ) 
Dsnahotmo 
Pt. Detiuroe, Bonito Ck. 

Blaok C ~ e k  
, omado 

Conrfieldn 
Houok 
Jeddito 
Kinliohee 
Klagetoh 
b r  Dinebito . 
Lower lloenoopi 
Larrer Rook Point 
Luhiohalrai ) 

Tohtso . )  
Vrnr- 
k s h  P u s  (bpsnta) 
ldoepave 
Yoancop1 Wash 
Natural Bridp 
Nul ln i  
Oak S p r l n ~ d  
Ornioi Wmh, Laor 
Paiute C a p  
Red Latrd 

Red 300k, Cow 
Red Rook, kit 
Red Rook, Valley 
Red Rook, Zilbetod 
Re8 ervoir Curyon 
Rock Point 
R m d  Rook 
Ssgihoteooi 
sehi l i  
Tesnoapoa 

Biolabito (R.N. ) 
Todmlntaui 

Talthlnknn 
Toohenlini 

T o l d  L a b s  
Ilhsatfielda , @per 
Ilhentfiolds, h r  

Total 
8 34.500 

21,600 
42,000 

65,000 
=,c"Jo 

89,400 
14,500 
66,000 
M).OOo 
22,900 
56.700 

23.200 
74,000 
97,000 

16,600 
W,660 

, 7,000 
19,806 

196,000 
600 

1,000 
11.460 
12,800 

224,MO 
15,000 
10,800 
25,600 
14,800 
1.8,000 
50,500 
37,700 
6,000 

15,000 
2fl.000 

8CO 
14,600 
51,700 
?d,600 

,. ' I .  . . . .  . . . . .  . . . .  . . - . .-:: . . .  r ' m YEXlco . . .  . ,  . . /  ,. . 
Cmtain Tom 72,000 . . -  27,000 . 27,000 :. 27,000 ', 27,600 180.000 
kpt. Tom,Larer ., . . . . 

68.600 Grey Mesa ' . ,  -, .. . . .  .. , , . 58,600 
hdlwi . , 17,600 ' . , .. . . - . . .  17,640 

Caaamara Lats . , 
. . > ' ; 6,750 . . . . 

Chas. H. Byke Soh. , a .  6,  7 b 0 '  
Q o i r h  20,000 20,000 8,obo' 24,000 24,000 98,000 
C~YS- 92,260 47,260 lS9,MX) 
Cud& 52,000 66,000 108,000 
Ruitlrnd 49.000 40,O'Jo 26,000 25,000 25,000 158.000 
E % b d  12,600 26.500 4eOOo 42,800 
Juurs L&ks . . , .  . 
Urirno IAhl ' 

... ~ o l l r n r .  Well 10,000 . -, 7,eop , - < .  '1 , . ". . . .  - . ,  . . . .' .:,17,800. . . .  Ilasohiti, Horth ) - ' 4S.600: , ' 26,000: - ' . . . .  , . .  , .  , . .  . . . . . . . .  , . .  <... : : 68,600 
. , . . ,  , . - .  . . . . Naaohiti, So* ) : :. . ' . . .  ~ , . - ,  . . . 

. . .  Bnnostee : 65,000 <. . . I  . 
!'. I '  . . . 

1 .  
2 '. - , - .  , .. 66,000 

Beaut- Mormtrln . ., . - . . 18,000,. : - .  .. . . . r. 
. . . *  . . 

88,000 
fie Rater ' . .  lo.@' .... . ,. . ' . . .  .:.- . . . 

. . 10.600' 
Toolto 12.000 '," ., . . . .  . . . . . . .  I . . ,  . . I . _ . . :  _ . 12,000 . I . - 
Tohslrirry - .. , .; '. . , :  . . . . .  . ,:. . _ . . . . .  , 11,900 ' -. P .  . . A  . # . 15.900 ... . . . . . .  Todilto W k  , .. . . @J,rjoo -'. ' 40,000 

Total 177.100 SSO.000 104.600 ' 162,650 .. 168,260 '; lS0,eM)' . 1,062,860 .' 
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OPERAT I O N  AND MAINTENANCE , 

In addition to t he  f ive l a rge r  projects  with 16,925 i r r igab le  acres  on 
which operation and maintenance i s  discussed under t h o i r  respective head- 
ings, there a r e  sixty-five smll i r r i g a t i o n  projects and w i t s  on t h o  Navajo 
and Hopi Resemt ions  embodying 31,694 i r r igable  acres  f o r  t h e  operation 
and mintenance of whioh a blanket appropriation of $6,600 has beon mde 
for t h e  past sevord. years, This amount was increcsod t o  $8,600 f o r  the 
f i s c a l  yoar 1939, The Captain Tom Wash and Lower Rock Point Projects are . 
now f i n m o d  from t h i s  appmpriation, 

Small. groups of Indians are mdonvoring t o  cultivate, devcilop and main- 
t a i n  thoso pro jocts with tho  a s s i s tmco  of th6  i r r i ga t ion  Division of tho 
Navajo Sorvico. 

Tho mount  appropriated i n  tire pas t  has boon insufficient to rcndor adc- 
quato assistcnce to thc  Indians i n  oporating and maintaining xhoso projccts  
which has causod them to bccornc discouragod, 

A s  most of thosc Indicns nro dqondant on thc rcturns from orops raisod 
on thoso pm jec ts  fo r  sustonanco f o r  thomsolvcs and tho i r  familios, it i s  
roquostcd t h a t  b d s  i n  thc mount o f  $25,000 b.3 approprintod t o  a s s i s t  
thc Indians i n  su ccossf u l ly  oporating and m.intnining miscollanoous pro- 
jects. This mount i s  ostimatod t o  moot tho  nood i n  the f i  sccl yoar 1940 
md should bc imroasod ~t t h o  ra te  of $5,000 por yoar u n t i l  a mximum of 
$50,000 I-as bocn obtninod, 

Each of tho  fivo largor projocts shoula bo fumishod with spocific 
appropriations as  indi catod on thc followin,: tabulation, which also includos 
thc sixty-fivo miscollanoous pro jocts. 

ESTIMATE OF COST AND ECONOMIC ROGRAEd FOR OPERATION NfD NAiNTEIJANCE. 

ARI Z ONA 1940 1941 1942 1943 1944 1945 Total  
Ganado 3,530 5,000 10,000 15,000 15,000 15.000 63.500 
La Rock Pt. 3,500 5,000 5,000 8,000 10;000 12;000 43;500 

*h3isc. Pro3,14,000 17,000 20,000 22,000 25,000 28,000 126,000 
Total 21,000 27,000 35,000 45,000 50,000 55,000 233,000. 

NEW MEXICO 
Capt. Tom 2,500 3,500 5,000 8,000 10,000 12,000 41,000 
F r u i t l m d  14,000 14,000 14,000 14,000 14,000 15,000 85,000 
Hogback 15;000 15,000 15,000 15,000 15,000 15,000 90,000 

*Miscl.Pmj.lO, 500 12,500 15,000 17,000 18,500 21,000 94,500 
Total  42,000 45,000 49,000 54,000 57,500 63,000 310,500 

UTAH 
Mifi01,Proj. 500 600 700 800 900 1,000 4; 500 
GRAND TOTAT, 63,500 72,500 84,000 100,000 109,000 119,000 548,000 
* Approximuto divis ion basod upon Arizona 56%, Now Mexico 42%, Utah 2%, 
Miscl. Pro- 
jec t s  total26,000 30,000 35,000 40,000 45,000 50,000 225,000 



Potential  Projects.- In addition to  the projects which have been de- 
scribed i n  de ta i l  on the preceeding pages, and i n  the -tabulations, there 
a re  a n u d e r  of area which are  recognized as  potential  s i t e s  f o r  sui table  
i r r iga t ion  projects. No m r k  has been done on these other than general 
investigqtions and sinc ls thore are no surveys, e s t i m t o s  o r  plans, they 
are  not i ~ ~ c l u d e d  i n  tho tabulations. Tho following l i s t  shms the, principal 
projects w i ~ k  the approximato i r r igable  area, water supply being taken 
into cons idoration, 

Pro  ,i eot  Available Irr igable  Area 

Big Sngs ?~lesr! (Tolthlakan Area) 
Upper Dinebits 
Jeddito 
01 jeto 
Oraibi 1% sh ( ~ p p r )  
Polacca 
San Juan River ( ~ u a a i  t o  Four Corners) 
San Juan River ( ~ e i o w  Four Corners) 
Stmding Rock 
Torrean 
Wepo Wash 
Wide Ruins 

Total 

Population vs Resot,rcos.- Reference i s  xade to the  repor t  of Jan, 
1939, by Dr. John H, Pro vinse and D r ,  Solon Kimball of the  S o i l  Conserva- 
t i o n  Service, covering a study of the relat ionship between population and 
resources, projected 30 years in to  the fu ture ,  on a 10 year interval  basis.  
The tabulation accompanying $he report follows: 

Agriculture 

(1) (2) 
Popu- $ I n  Acre- % In- Per Per acre Total Per Per Capita 

Year l a t i o n  crease age crease Capita Income Income Capita Increase - 

(1) An fncrense of 8,000, 50,000 and 12,000 acres  f o r  each successive 
t e n  year interval  making a t o t a l  of 30,000 addi t ioml  acres  i n  the next 
30 years of a potential  57,000 acres  available. Figured on the  basis t h a t  
t h e  present f a o i l i t i e s  permit a maximum of 1,200 acres subjugated a d  t h a t  
during t h e  past f i v e  years approximately 700 acres of new land have been 
made availabl e f o r  cul t ivnt i  on each year, 

(2)  Figured on a f ive  percent, t en  percent md fif'teen percent increase 
f o r  each successive ten  par in terva l  i n  t o t a l  value of crops due t o  im- 
proved farming methods, t he  intmduction of orops requiring intensive 



cul t ivat ion,  and giaing a higher per acre  yield, and the improvemnts of 
f a r m  land and water supply f a c i l i t i e s  insuring a more cer tain return. 

Livestook 

Year Population Total Inoome f Increase Per Capita $ Increase -- 

(1) Actusl i? )me from economic survey imluding value of wool used in  
rugs, 

(2) &ximum income using a S. U. income of $4.70 per productive animal 
a s  dotermined by t h e  r e su l t s  of three years  on t h o  Ganado DemonsSration 
Area and assuming t h a t  proper stocking and management practrces have been 
achieved. The carrying capacity i s  now figured a t  536,549 S,U, Under 
resolutions passed by the Tribal Council 9,627 excess horses w i l l  bo re- 
moved, leaving 31,032 permitted horses using 155,160 shsop uni t s  of range. 
381,389 sheep units w i l l  remain f o r  grazing by productive animals, 

(3) An estimated 12-1/2% (47,644 S.U. t o  Prod. stock) increase 'in carry- 
ing capaci* due t o  good management, feeding, etc. This has b ~ o n  dividod 
proportianally botween hor sos and productive stock, 

(4) Another 12-1/2$ incroaso (over tho  or iginal  f igure)  which probably 
roproscnts tho  maximum incroaso i n  range carrying capacity which may bo 
O X ~ O C ~ O ~ ,  

MISCELLANEOUS SURVEYS 

Thore i s  an incroasing donrth of feas ib le  i r r iga t ion  projocts on t h o  res- 
orvation and thoro aro constant c a l l s  f o r  dotermining whothor Indians' 
roquost f o r  various structures and canals arc  f oasiblo, Also thore i s  on 
increasing amount of records of exis t ing projects  t o  be made and kept up 
t o  date. To carry forward our program and keep abreast of an over in- . 

creasing demand f o r  more land, we must have competent and p e m e n t  survey 
crews, The tabulated estimate of future expenditures found below i s  one 
we feel i s  necessary to ca r ry  on 4his important work, 

-- 1940 1941 1942 1943 1944 1945 Total 

Arizona 12,000 15,000 12,000 10,000 8,000 6,000 63,000 
New Mex, 10,000 12,000 10,000 8,000 6,000 4,000 50,000 
Utah 1,600 1,000 800 800 800 600 5,600 

TOTAL - 23,600 28,000 22,800 18 ,800 14,800 lO,6OO - lb8,6OO 



S.C.S. and CCC-ID COOPERAIIVE WORK 

These divis ions  have i n i t i a t e d  m n y  pro jec t s  of an i r r i g a t i o n  na tu re  
of such a? w i l l  d i r e c t l y  benef i t  ex i s t ing  i r r i g a t i o n  p ro j ec t s ,  It w i l l  
be necessary st t i m s  to supply technical  a ss i s t ance ,  s k i l l e d  personnel, 
mater ia l  and supplies,  o r  common l abo r  where t h e  spec i f io  regula t ions  
governing t h e  expenditure of t h e i r  funds do n o t  psrmit t ho  continuation 
of t h e  work t o  a point  where it w i l l  become a c o q l o t e d  o r  i n t e g r a l  pa r t  
of an i r r i g a t i o n  project .  To supply t h i s  want we have t r i o d  t o  an t i c ipa to  
fu tu r e  expenditures i n  -the t abu la tad  l i s t  below, 

1940 1941 1942 1943 1944 1945 Tota l  

Arizona 3,000 6,000 6,000 6,000 5,000 5,000 31,000 
WOW XOX. 2,000 5,000 5,onr) 5,000 4,000 3,000 24,000 
utah 1,000 2,ooo 2,000 2,000 1,000 1,000 . . P,OOO 
- 
TOTAL 6,000 13,OQO 13,000 13,000 10,000 9,000 64,000 

SUBSISTENCE TRACTS 

There aro  a multitudo of unnamed t r a c t 5  on t h o  Rosormtion which t h o  
Indians, by thomsolvos o r  sometimes wi th  a small amount of nss is tanco from 
tho Govornmont, havc d o v o l o ~ ~ d ,  There are constant  o a l l s  o n  l a rge r  pro- 
ject ; f o r  add i t ions  i n  subsistence t r a c t s  where the water, land and in- 
dustry of the  Indians warrant f u r t h e r  w r k ,  To cover t h i s  v i t a l  and un- 
predic table  need, we present t h e  tabula ted e s t i i i a t s  of f u t u r e  expendituros: 

1943 - 1944 1945 
. -  

Total  

Arizona 12,000 15,000 15,000 1!;,000 12,000 l2,OOO 81,000 
I?~w M ~ x ,  1o;ooo 12,000 12,000 12,000 10,000 10,000 66,000 
Utah lSO00 2,000 2,000 1,000 1,000 1,000 8,000 

TOTAL 23,000 29,000 29,000 28 ,00023 ,000  23,000 155,000 

QUARTERS 

A s  t h e  p ro j ec t s  on t h e  reservat ion are developing i n  quant i ty  as wel l  a s  
size, both i r r i g a t i o n  and s t ock  water operation and maintefiance become of 
greator  importance, The day of s m l l  crews operat ing at- largo,  and cover- 
ing only  a few demlopments, i s  pas t ,  To adminis ter  t h o  inc reas ing  irri- 
gat ion p ro j ec t s  and lx ~ m i n t a i n  tho addi t ional  water devolopmonts, it. be- 
comes nocossary f o r  us t o  d i s t r i c t  t h o  rcserva-%ion and p lace  thore in  co~n- 
potont and pormnnont umployoos. 

For t h o  l a s t  fm? yoars m n y  mcmbars of our pormanont foroo havc bocn 
l i v i n g  in t c n t s ,  tomporary a d  m k o s h i f t  shacks, i n  f a c t  anprhoro thoy  
could rind spaco f o r  a c o t  and 4 stovo, In o thor  i n s t m o o s  thoy hnvo beon 
givon f a i r  quar+.ors tompornrily vaontod by t h o  mombora of somo o thor  di- 
v i s i on  such a s  d u c a t i o n ,  I.E.C.W., otc.,  o n l y  t o  'bo roquirod t o  movo on 
a t  a momnts noti co whcn that  d iv i s ion  again roquirod t h o  quarters. In  
many instances this m t a i l o d  an unsa t i s fac to ry  proporby accounting, m d  
considorablo confusion W i n g  tho t ransfor .  



-3 . A t  one of our m j o r  projects ,  the  Hogback, t h e  o r ig ina l  operators house 

. . 
i s  a s e r i e s  of tanporary addit ions,  made throughout t h e  years, and has now 
reached such a s t a t e  of  deorepitude, that it w i l l  of necess i ty  be abandoned 
within t h e  next t m  yaars. A t  another of the p ro jeo t s  (Frutt land) t h e  
d i tchr ider  and his family a r e  l i v ing  i n  a t en t ,  framed from form lurnber 

dLAW . .. salvaged during the construct ion of t h e  pro jeot. 

The Water hbintenanoe Foroman for  Distriot 12, and h i s  family, a r e  
occupying CCC-ID quarters. Thoy havo now been askod t o  vaoate i n  order  t o  
provide quarters for a member of t h a t  organization, The foreman i n  D i s -  
t r i o t  15  has recont ly  vaoated CCC-ID quar ters  f o r  Education, quarterc,  which, 
on briof notico, he might bo roquirod to  vacato - f o r  what? The ?'later Ser- 
v ice  Foroman a t  Chinloo has occupied an unsat is factory throe-roomod adobo 
and rods cottage for twonty yoars, and, without quostion, t h i s  w i l l  bo bo- 
yond r o p i r  w i th in  t h o  next two yoars. 

The Water Maintenance Supervisor and h i s  family w e  now qunrtered i n  a 
very s a t i s f a c t o r y  house a t  Polacca, Arizona, one hundred miles f r o m  Window 
Rock. The nood f o r  h i s  prosonce' a t  Window Rock i s  f e l t  evory day, and, i n  
the i n t o r e s t s  of  oconomy and eff ic iency,  ho should be so moved, 

Two of the  t h r e e  members of our c l e r i c a l  f o r c e  l i v i n g  a t  For t  Defiance 
and commuting d a i l y  t o  Window Rook, a r e  l iv ing  i n  makeshift quar ters  on 
t h e  s i t e  of t h e  proposed cen t ra l  heating plant ,  This p lan t  w i l l  be con- 
s t ruc ted  during t he  fal l  of t h i s  year, and t he  only sa t i s fao tory  so lu t ion  
i s  to b u i l d  t h e  required quar ters  a t  Window Rook whore they a r e  now employed 

To save loss  b y  t he f t ,  misplacmont, and a ~ t o r i o r a t i o n  by woather, ade- 
quate storago and warohousing f a c i l i t i e s  should bo suppliod a t  various 
s t a t i ons  on t h e  r o s o m t i o n ,  

To p r c s o ~ t .  t hc so  v i t a l  noeds wci ..,J:o incorporating horowith as a p a r t  of 
our j u s t i f i c a t i o n  a Gryoar prog:.m of construction a s  presontod t o  t h o  
Washington Officc i n  Apri l  of t h i s  yoar. Wo onrnost ly  roquost t ha t  wo 
bo pormittod to  procood wi th  t h o  itom "F.Y. 1940" program,'as outl inod 
thoroin,  with funds armilablo. Funds i n  tho amount of $35,000 aro mil- 
ablo f o r  i m o d i a t o  construction from P.W.A. 

PROJECT BUILDINGS, ( m e t i n g )  

Unit Rosidoncos Officos ~ l a r o h o ~ s o s  Plant  Bldgs. Othcr Total  

Polacca 3 1 1 
Chin Loo 2 1 
Rock Poin t  
Many Farml 2 
Hogback 2 1 3 
Fru i t l and  1 1 .  1 

-- 
TOTAL l o  3 6 3 1 23 



ESTIUATED COST TO COMPLETE. Quarters.  

ARI 2 OEU . 
Chin Lee 4-room frame c o t t a g e  

I1 11 5- 11 11 11 

II 11 4- " I1 I t  

I1 11 

Cornfields 
F o r t  Dofinno e 

11 I t  

Gtuado 
I1 

Houok 
Kayonta 

Il 

L ~ U P P  
Lukai chub i 
XlIany Farms 
Oraib i  

11 

Rod L a k e  
Rock Point  

t l  I1  

Round Rock 
Tosnospo s 

Warehouse, yard, equipt. s to rage  
4-morn frame co t t age  
Type "A1' rock  house 
Vfarehouse, yard, equipt ,  s torage  
b r o o m  frarne oot tago 
Warehouse, yard, e quipt ,  s torage  
4-room f r m e  oot tage  
4 I t  I1 

FIarohouse, yard, e quipt ,  s to rage  
&room frame co t t age  
4- 11 11 I t  

4.1 I t  11 

Type "8" rock  houso 
Warohousc, yard, oquipt  , storage 
4-room f r m c  co t t age  
5- " I I 11 

Warohouss, ynrd, cquipt.  s torage  
4-room f r m o  , cot tago 
4- " I1 I t  

Water Service  
I r r i g a t i o n  

I1 

11 

I t  

11 

11 

11 

II 

I t  

II 

I t  

Water so rv ico  
I r r i g a t i o n  

I t  

11 

11 

11 

I1 I t  

n 
11 

I1 
- 

I1 
. 
Warehouse, yard, oquipt. s to rngc  . II 3;000 

Tuba City Typo "A1' rock  cot tugo lVntor Sorvico 7,125 
Window Rock Apartments of tho  "4-HI1 typo,  (3 uni t  4 Administratim. 12; 750 

II 11 Typo "C" rock co t t ago  11 8 500 
TOTAL - 1 8  s ing lo  housos, 1-3 u n i t  a p a r t m n t ,  7 nnrohouses - - $1- 

. . .  - 
mr MEXICO 
Crownpoint; 4-room stucco co t t ago  \Vator Sorvice 4,200 
F r u i t l a n d  4- 'I f r m o  " (2 u n i t s )  S r r i g n t i o n  

11 
7,000 

l(~o.rohousoJ p r d ,  oquipt. s torago 11 3,500 
Nava 4-room framo co t t agc  II 

91 
3,500 

Shiprock 4- Il 11 Wator Sorvico 3;500 
11 5 - "  11 11 b r i g a t i o n  4,500 
I1 4- " 11 11 I t  

I? I1 
3,500 

Toadolona 5- I! II 4,500 
TOTAL - 6 s ing lo  housoo, 1-2 u n i t  housos, 1 w wohouso - - - - lDqm 

T o t a l  Arizona and Now Moxioo, 27 u n i t s  and 8 m r ~ h o u s a s .  

ECONOMIC PROGRAMFORCOblPLETION, Quarters. 

1940 1941 1942 1943  1941  1945 Total  

Arizona 24,750 37,625 15,325 15,125 16 ,730 20,200 129,725 
Ncw Mox, 11,500 4,200 i1,5f& " . O W  34,200 
Utah - - .- - I .- - - - - - -  

-. ' 

TOTAL 36,250 41,825 26,825 22,125 16,700 20,200 163,925 



STOCK AND D O E S T I C  WUER DEVELOPBEENT - 
BJPTORY OF WATER G 3 W 3 L O m ' o  

It was reblized ear ly tha t  underground ?ua.ter development was necessary 
for  improvement of oonditions on both the Navajo and Hopi Reservations, 
A s  a preliminary step, Pzof, H. F,. Gregory was asked t o  make a geol.ogica1 
examination u i t h  a view t o  development of a water supply, H i s  report on 
the  Navajo Country, published i n  Water Supply Paper No. 380 in  1916, was 
thi3 bas i s  fo r  inaugurating an extensive program. 

Some of the oa r l i e s t  work was done a t  the Hopi Villages and i n  the  vi- 
oini ty  of Koms Canyon and i n  Chinloo Valley, whore a large number o f  
walls and springs had been cornplet~d by 1914, 

In 1909 a wel&-drilling o u t f i t  was purohasod, Four -mils woro d r i l l od  
f o r  i r r iga t ion  of the school m d  agency garden a t  Loupp. A domtdic wn"L 
rms a l s o  dril lod. 

Tho woll r i g  .mod a t  Loupp was movod t o  Keams Canyon, dr i l l i ng  t o  a 
dopth of 1,308 foot, but  was U ~ S U C C O S S ~ U ~ ,  Throe other  r igs  wero a lso  
put t o  wdrk in the f i s c a l  year 1912 and continued '&rough f i s c a l  years 1913 
and 1914, by which time 46 good wells had been d r i l l ed  and 44 others were 
ei ther  5iy o r  produced bad vr::ter. A t  the  s m e  time s p r i n g  Zevelopmen-t; was 
undertaken, 

$10,000 was a l lo t t ed  i n  1914 fo r  3 wells t o  be d r i l l e d  by contract a t  
Leupp. The f i r s t  was put down i n  Sec t ion  10, Township 1 7  north, Range 13 
west, i n  A i c h  water was struck a t  800 foet, The flow amounted t o  5,400 
gallons por hour. 

When d r i l l j x  f o r  o i l  on some of the lands in tho v ic in i ty  of Pueblo 
Benito School 2 a r tes ian  wells woro duveloped, one i n  Seotion 12, Town- 
ship 18 north, Rmg012 w\wb, 1,034 f e c t  deep, whoro flo-jving w t o r  was 
struck a t  730 foot, amounting t o  8,520 gallons por hour, Tho other i n  
Township 19 north, Rango 13 wost, was 1,420 foot  doop and flowod 12,000 
gallons por hour, 

'be oarly w r k  was carried out undor tho I r r iga t ion  Di'risioz prj.nciyd.ly 
by ' unG or tho  suporvision of Mr. Alox H. Womack who, u n t i l  h i s  rc t i ro-  
mont , 7536, was act ivoly ongagod i n  oxtonding tho underground wator do- 
volopmc,. T W  the on t i ro  Navajo clountry. 

WATER SUPPLY. 

Docp drilled wc. - shallow dug mlls, springs and charcos. 



PROJECT WCRKS, WOBKS NEEDED TO COMPLETE AND ESTINATED COST TO COMPLETE. 

( ~ u n s t m c t i o n )  
No. Constd. by No. Needed Est. Cost . 

ARIZONA I r r i g ,  Division t o  Cornjlote t o  Corn l e t e  
Deep wells,  artesian 2 1 4 
Poop wells,  pumped 112 6 5 

-+- 
214,300 

Shallow wel l s  162 
Springs 21 5 117 84,200 
E a r t h  r e se rvo i r s  70 145 72, !XN 
Concrete t a n k a  4 5 55 55,000 
daul;nl t a ~ ~ k s  45 
Tm ughs 342 344 48,160 
Wind pumps, no aux i l i a ry  109 155 8,250 
Pawer pumps only  6 3 3,000 
. " . c tu~ l  l c p a r a t e  water  supply units 570 321 521,450 

NEW MEXICO 
Deep wells, a r t e s i a n  
Deep wells, pumped 
Shallow wells 
Springs 
Ear th  r e s e r v o i r s  
Conoreke t a n k s  
Metal tanks  
Tro ugh s 
Wind pumps, no a u x i l i a r y  
Power pumps only 
Actual separa te  watsr  suppl 

UTAH 
Deop w e ~ l s ,  pumped 

b Springs 
E r t h  rose rvo i r s  
Concrete t a n k s  
Tmughs 
Wind pumps, nc zuxiliary 

.y u n i t s  236 

4 
2 
3 
4 

12 
4. 

E c tua l  separa t  o water supply u n i t s  9 
ARIZONA, NEYI MEXICO AND UTAH 806 552 

SU&lARY 'r ?uding E.C.W., CCC-ID and s.C.S.) 
ARIZONA, NEVI So,  Const ,, Total  No, Need- 
h F 3 I C O  & UTA2 6-30-39 ECW & Corn- ed t o  Grand E s t  , Cost 

I r r i g .  Div. CCC-ID SCS ploted  Complete Total t o  Complete - ..-- YI_- 

Deep wslls, a r t e s i a n  40 10 Q A ~  !-- 4 3 93  395,580 
Deep wolls, punpod 134 9 7 131 7 9 210 291,480 
Shallow w o l l  s 2 36 326 56 2 56 2 
Springs 298 447 '/4 5 197 942 141,000 
E a r t h  r e s ~ r v o i r s  98 899 8 1105 233 1338 130,160 
Concrete t anks  49 10 59 79 138 79,000 
Metal tanks 49 137 18 6 186 
'I', dughe 48 :! 10 4 496 6 30 1126 88,200 
Wind pumps 1 30 57 18 7 179 366 11,850 
Pawor pumps 6 7 1 3  6 1 9  6,000 
Actual separato water  

supply units 806* 1878 12O 2696 552 3248 1,130,450 
a 

' *Cost t o  6-30-38 8808,097 f $490,120 0 & M. O ~ o s t  $10,258, 



Throughout the past  27 y e a r s  the re  have b e e n  d r i l l e d  a g r e a t  many wells  
which have p@qVen s a t i s f a c t o r y  and whioh a r e  I n  prodaction t o d a y  on t h e  
Iqam j o  and Eopi Seservations. It has been the his to-y  of these '  developments 
th t i t  %he average production p r i o d  before r e h a b i l i t a t i o n  becomes necessary 
3,s f i f t e o n  years.  This f i f t e ~ r l  year cyclo, thoroforo, n e c e s s i t a t e s  quito 
an oAonsive  annual r e h a b i l i t a t i o n  program, 

Not only wi th in  the  wall  i t s o l f  i s  rehab i l i t a t ion  m c e s s a r y  but the stor- 
age, con t ro l  and d i s t r i b u t a r y  systom nocd replncing, onlarging and rocon- 
ditioning. In addi t ion  to t h i s  r e h a b i l i t a t i o n  wrk,  tho l a n d  managenont 
program now being prosocutod on tho Navajo Resomat ion roquiros  thc  drill- 
ing o f  a considorablo numbor of now wolls to f a c i l i t a t o  t h o  oxocution of 
tho rongo mngomcnt  program. Thoso wolls a l s o  roquiro s torogo and dis- 
t r i b u t a r y  systoms, To t h i s  ond wo h v o  mrkod out a yoarly o s t i m t o  which 
wo bol iovc  w i l l  bo adoqunto f o r  tho roquiromcnts, 

ECONOMIC PROGRAM FOR COMPLETION, ( ~ o n s t r u c t i o n )  

Feat w e  -- 1940 .I941 1942 1943 1944 1945 Total 

Arizona 206,950* 100,000 100,000 50,000 50,000 14,500 521,450 
New Mex, l7l,OOO# 100,000 108,000 100,000 82,500 29,500 591,000 
Utah L0,OOO 4,500 1,000 1,000 1,000 500 18,000 

TOTAL 
- 

38'(,950 204850 O 2 0 9 ¶ 0 0  0 TZiT,000 133,500 44,500 1,130,450 
*Includes $166,950 and $131,000, r e s p e c t i v e l y  in 1939 fund availabZe for 
1940. 

OPERATI ON AND MAINTENANCE. 

Since  1927 t h e  water  developmnts of  the I r r i g a t i o n  Division i n  Arizona, 
# New Mexico and Utah have more than twice  doubled in  number, It i s  t h s r e f o r c  

obvious t h a t  i n  add i t ion  t o  reconst ruct ion o f  a numbor of t h e s e   development^ 
ond p rov i s ions  f o r  new water, the re  i s  each J-ear ti tremondous amount of o r d i  
nary opera t ion  and maintenance to be dono. Most of theso dcvolopments a r o  
very nocossnry fo r  propor u s 6  of t h e  rango rosourcos of the  Navajo Pqsor- 
vat ion,  nnd it is thorofore  dos i rab lo  to kecp thorn i n  good o p o r a t i q  con- 
d i t ion .  A l a c k  of nocdful oporat ion and mintcnnnc c on t h o s o  dovolopmcnts 
has boon scvorcly f e l t  a t  t i m o s .  Asido f rom providing as  much good wator 
for  t h e  Navajo and Hopi Indians  as poss ib le ,  both f o r  t h e i r  bonef i t  and 
thc b c n o f i t  of  t h o i r  l ives tock ,  oporation a n d  maintonnnco i s  a m t t o r  of 
protecting o u r  o r i g i n a l  c a p i t a l  invo s t o d ,  I n  othcr wo'rds, m oxpcnsivc 
wcll d c v d o p m n t  producing l i t t l e  o r  no watcr booauso of l a c k  of porsonnel 
and money t o  rake some minor r e p a i r  i s  detrimental to both t h e  range manage- 
ment program, the I r r i g a t i o n  Divis ion program, and t h o  we l fa re  of t h o  Navajo 
and Hopi people. The t a b u l a t i o n  bolow i s  o u r  es t imate  of what w i l l  be need- 

k ' .  

cd t o  carry  on t h i s  work f o r  t h e  n o x t  s ix  years,  

ESTIMATE OF COST AND ECONOMIC AIOGRAM. 
(opera t ion and M a i d  anance) 

1940 1941 1942 1943 1944 1 9 4 5  Tota l  

Arizona * 41,400 43,700 46,000 48,800 50,600 52,900 282,900 
New Mex,* 46,800 49,400 52,003 54,600 57,200 59,800 319,800 
Uta!! * 1,800 1,900 2,000 2,100 2,200 2,300 12,300 

J 
TOTAL - 90,000 95,003 100,000 105,000 110,000' - 115,000 6 1  5,000 
*Approxifiat o divis ion bassd upon h i e ,  46%, New Mox. 52$ and Utah 2%. 



With reference Co the History of  Reservation, Superintendent Fryer, 
B on June 3, submitted a schedule of a l l  lands that have b o a  purohased 

by the Government f i r  the Navajo Indians i n  Arizona, New Mexico and Utah, 
t o  Deoeanber 31, 1938. H e  s ta tes  that all purchases from 1928 -to date are 
re&nibursable from Navajo t r i b a l  f'unds and purahasos p r io r  t o  1928 appar- 
ontly were from gratui ty  appropriations. 

Bdr, Fryer fu r the r  s t a t e s  thae according to t h o  rooords thore a r e  now 
3,732 patentod In& an al lotmmts on tho public domain i n  tb Sta to  of 
New Mexioo, a l l  in  t rus t  status and containing approximately 160 acres 
enoh, and that thoro are approximately 75 Indian hornstoad entries of 
640 acres each on the public domain, of which t h o  groator nunnber aro 
subjoot t o  o m e l a t i o n  by tho G.L.O. for non-complianoo with homostoad 
laws. Tho Navajos have obtained feo patonts by citizon homostead ontrios 
and mll holding claims for  approximately 980 acros, 

Summary of Schodulo of Lands Purchased t o  12-31-38, 

Acroage Purchased Pr ice  Paid Avo, por Ac, 

Arizona 

Now Moxico 

Utah 
TOTAL 


