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IRRIGATION DATA FOR 1.ONG RANGE PRCGRAM

NAVAJO RESERVATION
PART ONE - BASIC DATA

SECTION 1 - RESOURCES

Location, Date Established and Area of Reservation -

The Navajo Reservation, Coconino, Navajo and Apache Counties, Arizona,
San Juan and McKinley Countles, New Mexlco, and San Juan County, Utah,
occuples a large area in the N.E. corner of Arizona, the N.W. corner of
New Mexico, and the S.E, corner of Utah. The reservation is approximately
200 miles across from east to west and 150 miles from north to south
completely surrounding the Hopi Reservation, which 1s approximately 56 by
70 miles. It extends to the Colorado River on the northwest and to the
Sen Jusn, Montezuma Creek, and the Colorado line in the north, about 46
miles into New Mexlco on the east, approximately to the A.T. & S.F. Rall-
road on the south, and somewhat beyond the Little Colorado on the south-
west. In addition there are the Navajo commurn'ty ereas of Star Lake near
Chaco Canyon National Monument, 50 miles northeast of Grants, N.M.;
Canoncito, 15 miles east of Laguna, N.M.; Puertecito, 40 miles south of
Laguna, on the Rio Salado, and Ramah, about 40 miles southeast of Gallup.
4§he last three are under the United Pueblos jurisdiction. These are made
p princlipally of trust and fee patents and purchases. There are also
other allotments on the public domain outside the reservation. The
nearest towns are Winslow, Holbrook and Gallup on the A.T, & S.F. Rail-
.road, 10 miles, 18 miles, and 11 mliles, respectively, south of the reser-
vation, and Farmington on the D. & R. G. Raillroad near the N.E. corner.

After the Navajos were returned from Fort Sumner they recelved, under
the treaty of June 1, 1868, a block of land covering 3,328,000 acres in
Eastern Arizona and Western New Mexico, south of the Utah-Colorado line.

Executive Order of Oct. 29. 1879, added a strip of land west of the
treaty area.

Executive Order of Jan. 6, 1880, added a strip south and east of the
treaty area.

Executive Order of Dec. 16, 1882, ectablished the Hopl Heservation of
2,472,166 acres, for use of the Hopis and such other trites as the Secre-
tary saw fit to settle thereon. Hopi Land Management Dlistrict No. 6
includes 641,797 acres., The remainder, 1,830,369 acres, is belug used by
the Navajos.

Executive Order of ~. , 17, 1884, granted the Paiute strip in Utsh and
Arizona south of the ¢ . Juan River. A small area south of the San Juan
in the vicinity of Fruitland, originally included in Executive Order of
Jan. 6, 1880, and excluded by Executive Order of May 17, 1884, was rc-
covered by Executive Order of Apr. 24, 1886.

ey
S Under the Allotment Act of Feb. 8, 1887, approximately 4700 patented

" allotments of 160 acres each were made from about 1908 to 1930.

Executive Order of Jan. 8, 19u0, added about 1,750,000 acres in the
vlicinity of Tuba City. The Tuba City townsite and adjacent land were .
: , ot

bought from the Mormons in 1903,
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Executive Order of Nov. 1k, 1901, established the Leupp area.

P Executive Orders of Nov. 9, 1907, and Jan. 28, 1908, created the
Pueblo Bonita Reservation. This area was restored to public domaln by
Executive Order of Dec. 30, 1908, and Executive Order of Jan. 6, 1911,
excepting the many allotmeris which had been made to the Irdians under
the Act of 1887.

, Executive Order of Mar. 10, 1905, modified by Executive Order of
V -] May 15, 1905, and Act of Mar. 1, 1933, established the area in Utah north

of the San Juan.

.“f Executive Orders of Nov. 9, 1907, and Jan. 28, 1908, addel approx-
h imately 1,500,000 acres to the southern part of the reservation.

e Executive Orders of Jan. 19, 1918, May 23, 193%0, and Act of June
i 14, 1934, added the Grey Mountain area west of Cameron and south of the
Liztle Colorado River.

i;7g Act of Msy 23, 1930, also added the area north of the Little Colorado
: end east of the Colorado River.

L Executive Orders of Nov. 19, 1892, -- 1908, ard Act of Aug. 17,

i 1922, restored to public domain part of the Palute strip established by
Execu%ivi Ogder of May 17, 1884, but this was re-established by Act of
Mar. 1, 1933.

;; Act of June 14, 1934, made wdditions to the reservation north of
« u<:> Winslow and in the vicinity of Houck. :

In addition to areas acquired by Executive Orders and Acta of Congress,fg
1ar§e areas have been purchased, wlth gratulity funds prior to Dec. 31, L
1920, and thereafter from tribal reimbursable funds.

Purchases to 12/31/38

State Acreage + Price Paid Av. per Acre
Arizona h76,240,21 $  756,499.58 $1,588
New Mexico 187,382.16 378,029.84 2.017
Utah _1,920.11 5,212.00 2. 741

Total 665,542, 48 $1.139, 741 .42 1.712

The record to 12/31/38 shows that there were 3732 natented Indian
allotments of epproximately 160 acres each in trust status on the public
domain in New Mexico and 75 Indlan homestead entries of 640 acres each
on the public domain. The Navejos also had obtained fee patents by
gégizen homestead entries and small-holding claims for approximately

acres. '

The area on the reservation, according to the 1942 Statistical

Supplement, was as follows:
§F.w. 251
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Trust Govt.
State Total Allotted Tribal Owned
Arizona 11,414,450 90,545 11,323,905 -
New Mexico 3,508, 232 599,275 2,592,242 316,715
Utah 1,211,043 - 10,720 1,200,323 -
Total 16,133,725 700,540 15,116, 476 316,715

. This epparently includes the Hopli Reservation, except 501,942 acres
iIn Hopi Luri Management District No. 6, which is shown under Hopi in the
statistlcal data. It 1s understood that District 6 now includes 641,797
acres, which vould reduce the Navajo-Arizona and total by 139,855 acres.

Elevation and Climate -

The elevation of the reservation varies from 2800' at the mouth of
the Little Colorado to 10,416!' on Navajo Mountain in the northwest.
Carrizo Mountain in the northeast rises to 9420!', and the Chuska range
in the east central part reaches 9575'. About 6 per cent of the area is
below 4000', 50 per cent between U40O00' and 6000', 32 per cent between
6000' and 7000', 10 per cent between T000' and 9000', and 2 per cent is
over 9000'. Other elevations are ‘given in the following table:

- The climate 1s generally that of the Colorado Flateau, but is var-
lable, belng greatly influenced by topography. The general effect of
lelevatlon 1s greatly modified by secondary topographic features. The
alr 1s dry and the dally range of temperature 1s great.

The winters are quite severe, with rather meager snowfalls in the
lower regions, ranging to heavy on ihe mountein tops. Winter precipita-
tion 1s deficient.

The summers are characterized by warm days, cool nights and sudden
short storms of great Ir*ensity 'n wildely scattered locations, with con-
siderable precipitation i.a June, July and August. Occasional hail storms
are often of great severeity.

Wind storms are frequent, the prevalling direction being from the
southvest. Whirling columns of dust are of'ten in sight. There are ex-
tensive areas of sand dunes and rippled flats and rocks polished and
etched by wind-blown sands. Vegetation buried in sand and fields of
corn whipped to shreds are common.

Climatological recordsare incomplete; & summary of the principal
available data the various stations follows, using the four most important
stations for which fairly complete data are avallable. These are located
at widely scattered points typical of most of the irrigation projects.

EW. 2517
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’j The temperature records for Fulrtland, New Mexico, and Chinle, Fort
.- " Deflance--5St. Michaels and Winslow, Arizona, show the following: ‘

Frultland, N.M., elevation 4800'; 32 years of record, 1891-1924;
1939-1942:

, Jan. Ieb, Mar. Apr. May June Jul Au.S.Ot.N.D.A.‘
Ext.Max. 7T BB B3 52 *ﬁm*xr%’xgg =8 or oy g L

Ext.Min., =21 -14 6 8 13 31 2y 11 -1 <17 -
Mean . 28.8 34.8 43.2 51.1 59.9 69.1 Th.7 72864.7 52.7 39.9 30.7 51.9

Chinle, Ariz. elevatlon 5688!; 25 years of record, 1909-1928; 1935-1942:

Ext.Max. 65 70 80 85 95 103 102102 95 90 78 68
Ext.Min. =32 -22 1 10 19 28 o 2 13 0 =~27
Mean 27.6 33.9 11.3 49.0 58.4 68.6 Th.1 72163.8 5177 39.1 29.3 50.7

_ Ft. Defiance, Ariz., elevation 6750'; 31 years of record, 1882-1860;
1897-1905; 1929-1942:

Ext.Max, 60 72 72 8 95 98 97 96 90 81 T4+ 6
Ext.Min. -25 -26 -9 12 20 28 31 3% 25 10 -30 -2
Mean 25,6 27.4 29.9 46.5 54.0 54.5 691 67.8 59.8 48,8 56.5 27.6 47.4

Winslow, Ariz., elevation 4860'; 22 years of record, 1888-1889; 1892-
1893; 1898-1900; 1908-1942:

~~Ext.Max. Th 75 87 9% 103 106 107 104 102 91 8L T1 T
-t Ext.Min. -18 - 9 14 25 o3 By 22 17 -8 -1

Mean 1.4 32,3 38.0 5}.8 622 723 77.6 75288.4 55,9 42.6 33, 54.9 FEEE

The frost-free growing period for Fruitland, based on a 27-year record | ’

ending 1942, is 157 days, from May 6 to October 9, with the latest killing
frost of record on May 27, and the earllest on September 17. For Chinle,
be ced on a 26-year record ending 1942, it is 139 days, from May 23 to ’
October 8, with the latest killing frost of record on June 30, and the
earliest on September 9. For Fort Defiance--St. Mlchaels, based on a 33~ !
year record ending 1942, it is 133 days, from May 21 to October 1, with B
the latest killihg frost of record June 19, and the earilest September 9. R
For Winslow, based on a 38-year record ending 1942, 1t is 172 days, from D
May 3 to October 22, with the latest killing frost of record June 2, anc R
the earliest September 27.

The average preclpitation is distributed as follows:
Frultlan.. 33 years of record, 1891-1924; 1939-1042;:

Jan., Feb. Mar. Apr. May June July Aug. S8ep. 0Oct. Nov. Dec. Total
.521| .63" ‘)4_711 .5411 '._}I%n "".2' 2‘11 . 7” .7511 “8%11 .7211 .4)_‘_11 .5311 6.93"

Chinle; 25 years of record, 1909-1928; 1935;-1942: “‘
HEN AT hht ket 3N 38M1.63" 1.58" 87" .68" .53" .54 8340 f

Ew 2518
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) Fort Defiance; 31 years of record, 1852-1860; 1897-1905; 1929-1¢4z:
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Jan. Feb. Mar. Apr., May June July Aug. Sep. Oct. Nov. Dec. Total

.92" 1,02" 79" .72" 67" .72" 1.82" 2.26" 1.60" .60" .90" .85" 12.76"

Winslow; 36 years of record, 1888-188g; 1892-1903; 1898-1900; 1908-19423

68" Lhgt oM ugh 30" 30" 1.61" 1.84" 78" 52" .61" .68"  8.79"

The percentage of possible sunshine at Frultland, for a Y-year perled,
1939-1942, is 72; at Chinle, for a 20-~year period, 1917-1928, 1935-1942;
it is SZ; at Fort Deflance-St. Michaels, for a 24-year period, 191Z—l927,
1930-1942, it is 68; and at Winslow, for a 26-year period, 1917-1942, it
is 67. The monthly averages are as follows:

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Av.

Fruitland: -
60 62 66 62 88 91 8 T+ 68 77 76 67 72

' Chinle:

T
v T
: ;@;
¥

5% 5. 52 57 62 88 40 4 61 70 69 5% 57

Fort Deflance-3t. Michaels:
69. 64 68 69 75 81 60 54 65 76 72 65 €8

Winslow:
68

60 63 6 75 81 57 56 11 78 70 59 67

;<:>' The approximate average number of hours between sunrise and sunset are

as follows: ,
Jan. Feb. Mar. Apr. May June July Aug. Bep. Oct. Nov. Dec. Total

Fruitland (lat. 360-451) ¢
309 306 370 0 393 U438 439 447 L20 373 340 307 301 A,452

Chinle (lat. 369-45%):
309 306 370 393 438 439 Akt 420 373 340 307 301 4,452

Fort Defiance (lat 35°-45!')--St. Michaels (lat. 359-%)!'):
311 304 370 392 435 436 W44 41E 373 350 310 304 4,450

Winslow (lat. 350-01'):
313 305 370 392 434k 434 42 W7 33 351 311 305 4,450

The approximgte average number of hours of sunshine, using the above
peroentages is:

Fruitland: . ,

éginl 159 244 2%k 385 399 362 FL1 264 269 233 202 3,247
e

173 156 192 224 272 308 178 181 227 244 212 168 2,525

Fort Defiance-St. Michaels: g

5%5 ) 195 252 271 226 353 260 226 242 266 223 198 3,038

#1N8Llow:

197 183 235 259 326 351 252 234 265 2t4 218 180 2,971

b e T T .
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o Erosion is a serious factor in the development of this reservation
~ and has been given a great deal of attention by the Soil Conservation
Service. The solls, owing to the nature of the rock formations from which
they are derlved, are mostly of fine sand and silt, which is easily broken
down by action of wind and water. Large areas of the reservation are being
denuded of vegetation, the best soils whipped out and drifted into sand
dunes by the wind and washed away by water. The valleys are cut by ever-
increasing arroyos, farm lands eroded or covered with sand, reservoirs
filled with silt, diversion structures washed out and canals broken by
; cross-vashes. These conditions make agricultursl operations very hazard-
’ ous. The cost of irrigation works is very high and maintenance very diffi-

cult and expensive.

Topography (1)

§ The Navajo Reservation 1s a part of the Colorado Plateau, a region of

| flat-lying or slightly tilted rocks, cut by canyons and surmounted by mesas

: and buttes on a grand scale. In general, the depth of canyons below 5500
is about equal to the height of the mountains above that elevation. Navajo
and Carrizo Mountalns are localithlc in origin and rise domellke sgbove the
surrounding country. Chuska Mountaeins, Black and Segl Mesas are bordered

by sheer cliffs of commanding proportions. There are many mesas of the
: recond and third order and innumerable buttes of both ignsous and sedi- \ ,
‘ mentary origin. Mesas, buttes, volcanic necks, canyons, washes and dunes \‘\\

@re repeated indefinitely. Alcoves, recesses and erosion forms of great .
saristy, color and rare beauty stand as ornamental carvings on the largcr S |
architectural features. Approximately B4 percent of the area drains into N
the San Juan, 39 per cent into the Rio Inereo and Little Colorado, and 7 e
per cent into the Colorado River. A small amount drains into the Rio Grande R
from the Star Lake, Canyoncito and Puerticlto areas outside the main reser-

vation.

Geology and Soils (1)

Pre-Cambrian is exposed at only one point, Quartzite Canyon near Fort RS
Defiance. During Parmian time the land was near sea level and was probably P

repeatedly submerged. |

The first recorded deposit of Triassic Age 1s the Shinarump conglom- b ,
erate which followed the Permiar deposits after a long erosion interval. G
During Jurassic time there was increasing aridlity and elevation with bodiles RSN
of water--salt, brackish and fresh--and sufficient forage for animals as
Indicated by evidences of dinosaurs. There was vigorous erosion, marked
by the unconformity at the base of the Dakota, which has removed all traces
of lower Cretaceous. During upper Cretaceous time stresms were active and
.the Dakota was laid down. Repeated submergence and re-elevation occurred
and shales and sandstones containing merine fossils and lignitic coal were

" deposited.

With the coming of the Tertiary the sea is believed to have been per-
manently excluded. Fresh water shells indicate lakes and cross-bedded
~psandstones suggest the work of winds. Volcanism was active and probably -
~wfcontinued into the Quarternary. Major folds and consequent uplifts, T
¢ . Several times repeated, have brought the land to its present position. W

Erosion becanie dominant during the Pidocene and reduced parts of the area L

(1) Extracts from W.S.P. 360, The Navajo Country, by H. E. Qry., 1916.
| ' ’ 2t20 \
6 F.W: J ‘
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,.Qto a peneplain. The gradlent was increased later by a reglonal uplift,
greatly reducing the area occupied by Mesozoio and Genezolc strata.
Other uplifts of 3000' to 4000' enable the streams to cut the canyons
which form so conspicuous a feature of Navajo topograrphy.

The pre-Cambrian is represented only at Quartzite (Blue) Canyon near
Fort Defiance. The Carboniferous-Pennsylvanian is found in the Canyon
of the San Juan and at Grand Fells and several other points along the
Little Colorado. Strata of this buff and brown Kalbab limestone are well
exposed. The permian beds consist of crenaceous shales and thin bedded
sandstone, brown to chocolate in tone; charged wilth lime and gypsum,
known as Moonkopl and the massive cross-bedded De Chelly sands.one.

The upper Triassic 1s represented by Shinarump conglomerate consisting
of coarse sandstone in cross-bedded lenses with fossll wood and by the
Chinle formation of calcareous shales ard sandstones highly colored and
! in pink, purple, gray and brown, and eroded into bedland forms of singular
| beauty.

The Jurassic-Lg Plate group consists of two formations of massive
cross-bedded friable red sandstones of great thickness. The lower Vingate
sandstone 1s 1n many places, separated by a band of limestone or of cal-
careous Todilto shale and sandstone from the upper Navajo sandstone.

Above the La Plata group lies the McElmo formation of friable greenish- 3
white sandstones and subordinate shales, easily eroded into scalloped b
and curtained elifia and badlands. po

—~

- The upper Cretaceous is represented by the Dakota sandstone, the
Mancos shale, prevailingly argillaceous but containing many beds of sand-
stone and thin seams of coal, and the Mesa Verde, consisting of sandstores, R
shales and coal widely extended in Northeastern Arizona and Northwestern A

New Mexico.

The tops of Black Mesa, of Dutton, Chase and Manuelito plateaus and :
the floor of Chuska Valley are formed of the resistant members of che by
Mesa Verde, within which are found deposits of coal of high commercial value. & 7

Tertiary strata cap the Chuska Mountains and cover a portion of Black Lo
Mesa. These include the Tonatchl shale and Chuska sandstone, the volcanic
flows on top of Chuska Mountains, those in the Hopl Buttes region and P
along the Little Colorado River. Volcanlc necks and dikes are distributed _—
widely over the reservation.

The quarternary deposits of post Tertiary erosion are represented by
extensive deposits of alluvium forming the floor of wide washes and
fringing canyon and mesa walls. Sand dunes ranging in size from small
mounts to crescentic ridges 30' to 50' in helght are found at meny points,
except in the forested highland areas.

Soils,(l two types of soils are found--residual or local solls, which
have resulted frcuw decomposition of the rocks immediately under the sur-
face; and transported soils, which have been carried by natural agencies
from their place of origin and redeposited. The scantiness of vegetatic .,

Csevere shovers, rapid runoff and strong winds, characteristic of this
. @region, are unfavorable for the development and retention of soil in
| place, hence treusported soil predominates. ]

* [Ew 2521 J\
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ka. Mountains, of Defiance, Dutton and Chaco plateaus and of Black and
Segl mesas. Large pavches are found &lsc on Carrizo and Navajo Mountains,
in Monument and Chuska Valleys, and to a less extent elsewhere.

Transported soil, however, is wldespread. The broad washes and their
innumerable tributaries are flloded with stream-borne debris to depths

~ exceeding 100 feet. Alluvial soil 1s also displayed in fans and slopes
: aiong valley sides and in terraces clinging to canyon walls, and & small
! ariount marks the beds of =xtinct and ephemeral lskes. Bolian soils are
found along the I.ittle Colorado in the Tusayan washes, on Moenkopi,
Keibito and Shato plateaus and in the Chinle Valley, and blow dust is
found on highland and lowland alike.

- The soll of the Navajo country is derived from rocks relatively poor
in mineral plant food. Limestone underlies probably iess than 5 per cent
of the area. The shales and sandstones of the Moenkopl formation contain
relatlvely little plant food and are, in most places, charged with gypsum
and other cbjectionable salts. The shinarump conglomerate furnishes nc
soll of value to plants and the shales of the Clinls formation develop
characteristically into infertile, bad-iand ereas. The sandstones of
the La Plate group and. the McElmo formaetlon are preveilingly quartzose
and are sparingly provided with plant food.

: The Cretaceous strava--~Dekcta, Mancos and Mesa Verde--contain a
f higher proportion of plant food than any of the other formetions and the
lavas (largely basaltic) furnish a ssil of high fertility. However, 1n
“spite o. 1ifs origin, the soil of the reservation is not lacking in fer- LR
- ~7t1lity--a conditica which 1s due largely to the arid climate. The plant R
foods, sparingly distributed in the rocks, are accumulated in the soils BT
of the washes and alluvial fans and stored for long periods because con- BT
tinuous, vigorous ground-water movement is lacking, and the leaching of
; soluble constituents i1s correspondingly checked. The fertility of the
i soil is renewed by continuous redistribution of alluvium by showers,
: seasonal rains and wind, thus incorporating within the soll the vegetation
which springs w> rapidly where conditions allow.

Agronomy -

Dry-farming, as conmonly known, is not practicable on the reservation, R
except in a few 1solated places in the higher altitudes where certain crops z;~[fW$
can be raised without irrigation in favorable years. However, the prac- S
tice of farming on sandy fans of the washes, which receive and hold SRy
molsture for long periods, has been developed to a remarkabie degree. Lo
Crops, principally corn, are planted deep in large hills to reach the BRI
molsture and protect the interlor stalks from the cutting actlon of wind- S

blown sand.

Irrigation farming has become the mainstay ol egriculture and a large IR
number of units have been developed or partially developed, moct of them klimgeq
in the first instance, by the Indians in a smell way. Assistance has been DN
provided by the Governmern. in the investigatilon, improvement and develop- o
ment of a large number of units. ; L

7—> Residuel soll, a few inches thick, is found on the flat tops of
e’ Chus

8 FW 2{)2 8 | 1
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A great many crops are raised. However, the majority are of the
subsistance variety, consisting of corn, beans, squash and garde» vcge-
tables. Many difficultlies are encountered in making efficient use of
- the jrrigation projects. The land is usually rough, requiring subjugation,
and is subject to erosion along stream channels or by cross-washes. Head-
works and canal systems rarely can be constructed so well that frequent
damage ic not caused by floods, requiring heavy maintenance. The water
suppiy, except where storage is avallable, is of flashy nature, requiring
close attendance and often causing considerable damage. The Indlans do
not have the facilities or do not attain perfectlion in farming operations,
all of which results 'n low production per acre.

Suammary Crop Report for Calendar Year 1942

; Crop Irrigated Yield Market Value No. Indians
j Acres Per Acre Total Per Acre Total Parming
|
O
Total 17,838 $16.65 $297,037
- SECTION 2 - PRESENT IEVELOPMENT & USE
Irrigation -

Irrigation on the Navajo Reservation dates from 1885, when some small
ditches were constructed by the Indians. Investigations and surveys vere
made by the Indian Service as early as 1904. Several small projects were
constructed within a few years after this, and development has continued
at an ever-increasing rate. The work was carried on through the Albuquer-
que office of the Supervising Engineer until the beginning of the fiscal
year 1936, when it was turned over to vhe reservaticn Superintendent.
Cooperative work has been done on many projects by Irrigation, E.C.W.,
CCC-ID, S.C.2., and Rehabilitation.

The folloving tabulation shows, by Ltates, all the units on which
work has been done, investigations made or work proposed, with costs,
irrigation data and estimates of cost to complete.

There are 120 units 1listed. Irrigation funds, totaling $2,908,902.35,
have been expended on 93 of these, and other agencies have spent
$354,150,75 on 41 units, plus an unknown amount on three units, eight of

Agﬂ3which wvere not covered by Irrigation funds, making a total of 101 on which
@

LW, 2524
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funds have been sxpended. Thils lncludes several Investigated or partly
constructed but now abandoned, two Hopi projects, several school units,
subsistence gardens, experimental well, drainage and quarters, 28 in all
which are not strictly Indian irrigation projects. This leaves 75 active
projects and 19 proposed projects on the list. Seventy ~I Lhe active
projezts are completed or partislly complsted, with 26,198 acrzs ready
for cultivation {the rincipal works a:;e constructed for a conslderably
larger acreage). On 67 of these, 17,833 ecres were cropped in 1942 with
a crop value of $297,037.

Additlonal surveys, investilgatlions and construction are proposed on
82 projects, of which only 15 are nev in the sense that no funds have
been expended on them heretofore. The total estimate of $2,83E,700 1s
incomplete, as detalled surveys and plans hsve not been made in most
cases and as 1t includes only the cost of surveys on 15 of the projects,
some of which are quite large.

It 1s contemplated that the above estimate would complete fhe exlat-
ing unlts to a point where the approximate ultimate acreage of ¢7,000
could pe satisfactorily cropped.

The economic unit of ilrrigated land 18 probably sbout 10 acres per
family under conditions which exlist on the Navejo lReservation. 1This is
more in the nature of & compromise subsistence unit, based upon whe
limited agricultural possibilities, rather than the full screage required
for economic independence. Even so, it would lnvolve more than twice
the acreage of irrigable land now in sight. When considered in connection
with stock-reising, which is the major industry, the 10-acre unlt affords
a good measure of assistance in the economlc status of the Indlans.

NNO001728




6Z.L00NN

LOC-LLY9-ND

SMARY OF NAVAJO IRFIGATION PROJECTS
(¥os. refer to Nos. in Postwer Tatizates §,30/83)

<0

1%

Ed
B
g

sady ..
Irrig. Aros Valus Proposed Lork
” L3 to 2 ed wori
2.

Noas. .
108 Masonry diveraion dam, canals and structures, 36,5003 subj. 100 acres, $5,C00; surveys, $200.

Rehab, 3,000' canal, inc. flize, vasteway, drop axd T.0.'s, and sudj. 300 acTes
Pipe distributfon s f3tex to conserve vater.

Cazplete surveys, plans and esticates.

Masonry diversion diz, 1 mile cain capal, laterals acd structures.

Canal improvement a1d extenaioz %,00C¢, subj. 6CC scres.
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Nons.

Diversion dam aod distrisutica systec Jor 75 acres. .

Survey and estimate for diversion dam end reradilittation aistricutics system.

None.
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Bons; abandoned account infeasitle diveraica. .

Reconstruct div. daxs, 35,00C; cerals, §4,003; subj., 350 acres, 314,0C0; surveys, 3500.
Masonry dam for 100 scres if feasicle.

Recomstruct 3 miles canal, 38,0C0; subj. 500 acres, 318,5C0; survezs, 31,0C0.
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Surv., plans and est. for iprovecent acd extension 9 lnclide Ccrzflelds. )
Repair diversion dam, $1,000; i~pruve distrib. system, 310,0C0; sudj. 750 acres, $22,000.
Hooe.
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Construct latersl systex and subj. 50 acres.
Sons, water supply questiocasle.
Su::eys l.Ed mvssupr.mu tgr po::igln 1.1'1'15.3:1.0:. t‘.tvelg =%,

Diveralon daz, 3%,000; cacals, $700; structures, 3500; surveys, 3200.

Kone, flocd prozection. Project twrned over to W.R.A.

Hooe, wvater supply questlonasle.

Reconatruct diveraion dan, carals to 27C acres; sudbi. 270 acres.

CcTplete lateral syatem, aluiceway, velir at intake, act sudf. 1,200 acres.

Extend canal, rshado. Priest Lake sltorage, and sucj. 100 esres.

Extend distribution system, 300 meotal fluze, pumpicg plant, axt suszj. 7,000 gores.
E'(econsu-u:: feeler canal, extend laterals, vindoresic ard subjugatica.
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Louer Rock Zoin:
Jer 4 -
Loashuxal-Tono=so, Frisst Laks
Mary Fares

Faraa Fass

¥arsh Pass School

HMexican ~aters
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Develop spring: and ralse sevaral reservolrs.

Reccnstruct div:rsion dax, slulcevay, latersals, flcod protection and sub’ugation.

Subjugate 75 acres.

Ealarge atorsge dam, const. diversion daz, rev canal & sirustires, & susj. £,CCO acres.

iurvess and inveatigations to deteraine feasibility.

coe.

Renadb. canal through deep cut and reconstruct flizes.

Izzrove main canal and sutjuzate SO acres.

This 13 ncv a Hopl project--Ha~drociks.

goe::‘on:tmc: diversica daz, construct latersls and structires, axd sudjzzate 17S a-res.
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SECTION 4 - SERVICES PROVIDED BY GOVERNMENT

Irrigation -

A great many of the exlsting irrigation projects were initlated by
vhe Indlans, who, during thelr wanderings over the reservation grazing
their sheep and goats, planted small flelds on the fans of washes where
the crops could be irrigated by spreading the flood water by simple
ditches, In time, more difficult projects were undertaken, requiring
diversion of water from the washes and construction of canals to more
and betier land. Irrigation farming scon became a very important item
In the economy of the Navajos and the Governmen: began to assist the
Indians in the laying out and construction of the more difficult pro-
jects, especially by providing engineering assistance and materials., 1In
this work the Indians generally contributed most of the labor.

As the projects grew in size and difficulty and other reservation
activities competed for labor, the Government undertook the entire con-
struction of most projects, paying full wages and all material costs.
This developed into the Government's taking care of maintenance during
construction and, as the construction of most projects is now quite com-~
pleted, the Government actually maintains most of the projects, especlally
the larger ones, where failure to do so for any length of time would
Jjeopardize the entire project. The smaller projects ususlly run along
for some time with very little repair work, but when major damages occur
the Government must do the work, with or without Indlan contribution.
This is evidenced by the expendlture to June 30, 1343, of $685,524 for
0. & M. from irrigation funds alone. This 1s about 25.5 per cent of
the irrigation construction cost,

CV-6417-201 | T Ne6TY 32



e PART TWO - OVERALL PLAN
SECTION 1 - GENERAL

General -

The Navajos &re primarily dependent upon stock-raising, for which
the reservation is best adapted, although necessarily limited in com-
parison with the population. Agricultural possiblllties are secondary
and also limited. Taken together and operated in accordance with the
desires and capabllities of the Indlans, these two occupations can be
developed to provide the major part of a feir lncome for these people
8¢ long as the population does not increase materially. Other activi-
ties and resources . 180 provide & considerable income.

SECTION 2 - DEVELOPMENT BY FTATURES

Irrigation -

The projects listed in the above tabulation constltute the greater
part of the possible lrrigation developments on the Navajo Reservation.
However, it should be noted that the total acreage and estimated cost
are nol the true measure of these developments. Several of the larger

~m Proposed projects, such as Monument Rock and San Juan, and several small

. v/ ones, have not reached the stage of investigation where either acreage

g or cost can be glven with any degree of accuracy, hence the figures are
not included in the totals. Aside from theser the totals show that
67,312 acres are classed "ultimate irrigable," with 26,198 acres ready
for cultivevion. The estimated cost, $2,338,700, plus, to complete is,
wlth the exceptlion of a few items for surveys and investlgation of the

- indefinite projects, the amount required to complete the exlsting units

and several of the smaller proposed units to a polint where the approximate
ultimate acreage can be utilized.

The names of the units and the princlpal essentlal data are shown
- on the above tabulation and, to avolid repetition, will not be repeated
here.
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SECTION 4 - ESTTMATED COSTS BY YEARS & FEATURES
(From Supt. s Budget &stimate for 1945, submitted Aug. 23, 1943)
I-rigation . o |
T Project Total 1945 1946 1947 1948 1949 1950 Addl.
FPruitland
gi;tribution $ gg,gio 12,000 15,000 15,000
Subjtgation 2 5,000 24,320 24,322
Total § OBBI2 70000 39,350 39-350
Hogback '
Distribution $ 24,000 8,700 15,300
Sub jugation 73,000 3,000 22,000 *%,000 15,000
?rainage Lant 12,888 800 14,400 5 000
umping plan 2 25,00
Total $ 137, 12,300 BI;T00 33,000 0. 000
Ganado & Cornfields
Subjugation $ 75,000 20,000 20,000 35,000
Storage dam 20,420 20,420
Total 95,520 T, 20,000 35,000
Many Farms
BanonTouston 428’000 8’808 i§’888 1107200 30,000 000 30,000 50,000
Subjugation 02,220 0 ) >0 > 1
Total s 1952550 THOW 000 T50. 220 30,000 30,000 30,000  I50,000
Misc. Projects $1,739,789 27,700 50,000 100,000 150,000 150,000 150,000 1,112,089

Grend Total $2,501,071

115,420 186,020 324,542

213,000 220,000 180,000

1,262,089

2530
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