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" Land lianagement Unit 418 o

Agronomy Division

LOCATION:

Land Management Unit 718 lies in the southeast section of the
Navajo Reservation. Its cgnfincs are approximetely the 35015' par-
ellel on the south, the 36 15! pe.ru.llel on the north, the 109 157
meridian mn the west, end the 108° 30! meridian on the east.

The erea of the Unit is 932,000 acrec, including 11,300 acres
of Indien Allotment in the Gellup Cut-out.

Proposed boundary chenges wo ld inerease the area to 938,000
acres.

About .93% of the ares is farmed at present and this cen be in-
cronsed to 1.2Lh7 by the subjugetion of potentiel land.

PCPULATION:

-;-*»'”4_- The population of the Unit is spproximately 3,100, which mekes
e } 2.8 ecres per capite being fermed at present within the Ur:.t.
T mOPOGRAPEY :
o
\’}“ ‘ The topography varies from steep, mountainous country contain-

ing alluvial walleys to rolling terrain and tropical lateau.
- Using Fort Defiance as a refercnce, the count. ' lying t»> the
3 north and east is steep, rough and broken, and cut-up by large gullies.
o To the north end the west is the north portion of Defience plateau
g which Lreaks into Caryon de Chelley.

Red Lalte Valley lies betiveon the mountuins and plateau. South
and east the terrain is mountainous, steep axnd brol n, merging dovin to
low foothills and small valleys traversed by numerous gullies. TVest
: and south the terrain renges from the Defiance plateeun to rolling
RN country. From Fort Deflance south to the Rio Puerco lies Black Creek

. 'Valley.
L ' DRAINAGE:
’ P Important drainages of the Unit are: Crystal Creel, Black Creek,
. Rio Puerco, Bonito Canyon, and Vhite Vater Creck.
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Crystal Creek is tributary to the San Juan river drainege.

rainfall a1l of the drainages
end silt.

TELPERATURE 2

The range in temperature
the Unit is shovm &as follows:

S'bation
Fort Defience
Gamerco

St. lichsels

ELEVATION:

Tempereture Renge

-21'_0
-20°,

-25°

to

to

to

98°
98°

106°

The other draineges are tributary to the Little Colorado River.
None of the struams ere perennial.
as nire-nonth perennial streams.

They might be classed
During the period of surmer
carry large quantities of water

observed at three stations within

The elevation ranges from apprfxizﬁa‘cely 5,500 fect at Sanders,
Arizona t0 9,500 feet at Washington Pass, Lukachukail kounteins.

RAINFALL:

The reirnfr.il as observed et three stations within the Unit is

shoven ss follows:

Length Elevation

Station Meximum  Minimum Average
of | Amual Armual For

Record ) Period

Fort Defience 22 yrs. 6,950! 22 . " 6.52" 12.88"
Gamerco 16 " 6,785 17.7L" 6. " 11.67"
St. Michaels 19 " 6,850 20.86" 7.9 " 13,15"

GROVIIIG SEASCYH ¢

The growing season as observed at three stations is showm es

follows:?

Station
Ganerco
St. Michaels

Fort Wingate

Growing Season

125 to 135 days

9l to 165 days
U7 days
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! ' EROSION:

b Gully erosion is the outstending problem found within the Unit.
ﬁ“ l Damage from wind erosior is very slipght. The soil being farmed

varies fror a sard to heavy cley, but most of it is sandy loem to
clay loam. Agricultural soil is sbundant and the Unit as & whole is
favorabl: for agriculture.

I CULTURAL PRACTTCES:

The farming practices in this Unit vary from primitive to modern.
Plows are very common ond widely used. Nowing machines and rakes are
used in the harvesting of alfelfa and oats. The horse drawm blede is
used for the cultivation and weeding of corn. The seed is usually
sown by hand, using a stick or hoe in plenting corn and beans. Hend
* broadcasting is used for the smaller seeds, such as oats, wheat and
alfalfa. Vith the exception of alfalfa and oats the harvesting is
done principally by hand. Corn is picked, husked, and dried before
storing for winter use. Beans ere gathered into piles, dried, and
threshed by beatinge.
[‘_ Underground pits are the common storage places useds A fire is
- built inside to dry them thoroughly before the products are stored.
7 - VWhere the pits are not used the crops are stored in stone or log
buildings.
On most of the flocd irrigated farms some effort is being made
to divert the water from the smaller pullies and hold it on the land,
but mest of the structures are not as efficient as they might be.

3 )

' VETHOD OF LOCATICEK AND NUMBERING:
v
' Bach farm wias located on guadrangle half tones, mede from aerial
nosaics and numbered, using the sane nurbers as those used on the eg-
r—"" riculturael survey, and water spreading survey durinrg 1935. On large

Sy arees where more than one farm wes included under one number. the

,,..-s. trects were broken down, using the decimal system to number them. Ade
O ditional tracts of agricultiral land not previously located were numb-

a ered, begir-ing with tLs nwber where the water sprecding survey lef't

off. A pw. > r was placed o1 each farm to correspond with the number
on the map.
Present farm land is represented on the map by green colors

| . Potential land Yellow
| 2 Vater spreading areas Cross hatch XXII
: Meadow land Orange

Plenting possibilities Blue

\ Potentiel land adjacent to present farms is not always located
) : accurately on the map. It is colur:d principally to indicate potential
land necar the present farm.

AGRICULTURAL LAND CLASSTFICATIONS:

( On this survey 81L farms were losuiad, which represent a total of
) 8,668 acres.

H
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_ This is divided into three types:

a\ [ (1( Irrigated land
il : This includes all farming where permanent water is sup-
' plied for irrigation of the crops.
(2( TFlood irrigated lend
This includes all farming where water is supplied by
accumulated runoff from rains.
(3( Dry farm land

This includes all farming dom; where no extra water
is supplied besides the rainfall.

Besides the present agricultural land, 8,570 acres of poteﬁtie.l
land was located. This is usuelly located adjacent to present farms
or at other suiteble locations.

According to the legend of land classification attached to this
report, each type of land wes classified and the totals are listed as
follows:
( ‘ . Present Lend Potential Land
L - Classification Class Class Class Class C(Class Class Class Class
f. ey A B c G A B c G
s Irrigated 520 23 0 90 91 98 O 210
Flood Irrigated 2480 1027 0 1039 1575 12 o  L772
EA Dry Ferm' o266 868 9 133 733 107 O 572
| TOTALS 5266 2131 9 1262 239 617 0 5554
f-oi-es '
. Type of Land Present Land Potential Land
. Totals :
& ;- ( Irrigated 8L6 299
{';j Flood Irrigated Lishé 6759
: Dry Farm 3276 152
TOTAL 8668 8570

It is noted that the acreage o. potential land might be increased
consideroble if the need arises for more agricultural land. This ex-
pension can be accomplished by increasing the water storage for irri-
gated lands, locating additional flood water sites and subjugating
more dry farm land at the higher elevations where the rainfall is suf-
ficient for this type of farming.

CV-6417-201
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AGRICULTURAL COHCENTRATION:
‘i , [ The agricultural concentrations within this Unit are divided into

eight groups:

1, Crystal Area

2. Sawmill Area

3. Red Lake Area

I, Black Creek Valley
5. Oak Springs Aree
6. Pine Springs Area
.7+ Puerco Valley

8. Danoffville

Crystal Area:

The principal farming in this area is supplied with irri-

gation water. Two diversion dams heve been built, the lower dam

. being privately cwned by Chee Dodge. No storage is possible under

C the present system and the fermers depend wpon the flow of Crystal
' Creek to produce their crops. '

Most of the owners in this area eare very progressive and
are doing a better type of farming than the average found vithin
the Unit.

The principal work needed on the land in this area is to
lay out e system of irrigation ditches so that water will not be
lost in the long winding ditches as they are now. IHead erosion
needs control and contour farming needs to be encouraged.

Savmill Area:

r - The farming in this aree is practically all flood irriga-
b tion. The farms are located along the drainages south of the Saw-
L mill and in Blue Canyon. Work is needed on many of these farms to

( stop the hoad cutting and spread the water more uniformly over the
; land. Corn and oats are the two principal crops grown in this
region.

Red Lalke irea:

Mos%t of the ferms in this area are suppliod with irrige-
tion water which is the only thing that makes farming possible in
this area due to the heavy soil.

Viater is supplied fronm the large storage of Red Lake. The
soil is the principal d-aw back in this area, most of it being a
heavy clay to clay loam. iater is sufficient for a; proximately
700 acres of expansion, if suitable land is located.

Tho principal work needed on the farms in this area is to
protect them from excessive flood water and check the head erosion.
Furrow irrigation and fall plowing should be encouraged.

hﬁm’w
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ﬁlacl: Creek Valley:

In this area all three types of farming are found, but
flood irrigation is the principal type. Farms are found all
elong the valley in the drainases, usually where & gully fans.
The principal work needed is to spresd the water more uniform-
1y to prevent the gully fans rrom cutting through, and to check
the head erosion., The main recommendstion on the dry farms on
this area is to contour list.

Approximately 60 acres of irrigated land is found near
Fort Defiance but no work is suggested here because the major
part of the area is ovmed by the Indien Agency and Good Shepherd
Mission. :

Qs Springs:

This is a comparatively small area., Most of the farms
are flood irrigated. A diversion dam and storage reservoir has
been built to supply irrigation water but it has not been used.
A few ditches are nocessary to put this system into coperation.
A very large portion of the land in this vieinity was idle this
year and there is plenty of land to use the available watere.

Pine Springs:

This area is rather small due to the Unit boundery run~
ning through Pine Springs. The farming in this area is mostly
flood irrigated and the same work is needed as “hat listed for
the other flood irrigeted areas.

Puerco Velley:

Flood irrigation is the principal type of farming found
in this area. The farms are usually selected on gully fans or
where a shallow gully overtops. The principal work needed is to
spread the water more evenly and to check the small gullies
which are forming. It would be possible to subjugate additional
land near many of the farms in this area.

Danoffville:

The ferming in this section is composed of both flood
irrigation and dry farming. On the flood irrigeted farms gully
control and a more uniform distribution of water are the princi-
pel things needed.

Some of the dry farms in this section, having been brok=-
en out by white farmers using large equipment, are larger than
the usual Navajo fam and present a different problem. Fields
of 50 to 200 acres are very conmon. Negotiations have been under
vay for the purchese of this land by the resettlement administra=-
tion and as a result many farms have been left idle. This has
increased the erosion on the slopes and work is mneoded to check
this damege. Contour terracing and contour listing are the prin-
cipal control measurcs recommended.

NNO003852



’ m ( AGRICULTURAL PLANTS USED:

The crops grown this year within this Unit are shown in the follow-

ing teble:
Crop ) Acres Percentage

Corn 2606 . 31,11 %
Idle Land }2617 30.19 %
Neadow Grasé 1240 14.20 %
Beens 875 10.10 %
Oats 766 8.85 %
Alfalfa 276 3,18 %
Squash 65 75 %
Clover L7 Sl %
Theat ly7 5L %
Potatoes . 16 018 %
Cane 10 JA1 &
Vegetables 10 A1 %
Melons 3 WOl

TOTAL 8668 100.00 %
YIELDS:

Yo actual measurements of crop yields were made on this Unit,
therefore the yields to be listed are estimates compared with the
yields of other districts studied and the fipgures should by no
means be teken as definite. -

wr__6143
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Present Bxpected
Crop Average . Average

Production Production
Corn 18 bu. per acre 22 bu. per acre
Theat 5 * n o go m v v
Cane 20 n n " 25 n f M
Beans 250 lbs. " ¥ Loo 1bs. " M
Potatoes Looo » . n 7000 * w ¥
Squash and lelons LooO " " 5000 "
Oats 1ton " " (cut for hey) 2 tons t ®
Meadow Grass 1 v w0 2 » won
Alfalfe g v o BFT Yo"
Clover e o noom atw nom

The inoreased production can be accomplished by the following:

l. Proper sced selection.

2. Proper se~ed bed preparation and cultivation practices.

%. The introduction and use of ordinary farm machinerv.

L, Crop rotation and strip ecropping where wind erosion is serious.
5. Fall plowing to reduce the damage being done by cutworms.

6. Lore efficient use of the available water.

SUGGESTED CROPS:

Crops which could be producad within this Unit are corn, alfalfa,
wheat, oats, barley, clover, meadow grass, melons, squash, beans,
potatoes, peaches, and vegetables.

All of these crops are not suitable for the whole Unit due to the
higher elevation in some places and soil conditions in other places.

Suggested crops for each farm can be found in the Agronomy Survey
notes.,

COST OF DEVELOPLENT:

The total cost of agricultural dsvelopment, involving leveling,
furrowing, bordering, terracing, or uniforml; spreading water as the
case may be on the presoent farm land ic approxinately $687326.00. The
cost on the potential land is approximately §Ll;,785.00. These costs

do not include diversions or ditches.

NNO003854



This is further broken down as follows:

A Type of Lend Acres of Acres of Average Cost on Cost on Total Cos
Present Potential Cost Present Potential of Presen
i : Lend to  Land to land Land and Poten
be “reat= be treat- . ) tial Land

ed . ed
Irrigated . 266 69 §30.46 § 8,625.00 § 1,580.00 ¢ 10,205.00

Flood Irrigated 2610 283l 16.67  51,655.00 39,109.00  90,7614.00

Dry Farm 310 ee2 23.59 8,456.00 1,096.00 12,552,00
+  TOTALS . 3186 3125  §17.98  $68,73%6.00 §44,7685.00 §113,521.0C
.' Estimated costs on each tract can ‘be oblai.ied from the Agronomy Survey
noteséhe following table was used as & guide in mhking the above coét esti-
. mate:
TABLE FOR CALCULATING COST OF SUBJUGATION
Slope i.eveling Only Leveling and Bordering
I'lood Irrigeted
Less than 1 % $0to6 $8 1012  $8 to 10
14 6 %o 10 1y to 20 1, to 18
. 2% 20 to 30 .18_ to 25
’ 3% _ 30 to L5 25 to L0
L % Lo to 60 35 to 50
. ’ 5 % | 50 to 75 Lo to 70

CV-6417-201
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1. Unit 3#18 is located in the southeastern part of the Navajo
Reservation.

2. The topography varies from plateau to rough broken hills.

3« The rainfall everages 13.5 inches.

L. The average growing season is 11l days.

5. The soil on “he farm land varies from a fine sand to heavy clay.

6. 9% % of the Unit acreage is being fermed. This can be increas-
ed to about 1.3 Z%.

T+ There are 2.8 ecres per capita now being farmed.

8. The principal agricultural concentrations are found at Crystal,
Sawmill, Red Lake, Black Creek Valley, along the railroad and
along the Zuni Road.

9. Corn is the principal crop grown, representing approximately 31 %
of the cultivated land.

10. The acreage of the present agricultural lend is 8,668 acres.
11. The acreage of potential land located is 8,570 acres.
12. The total cost of subaugatlon is $113,521.00, divided as follcws'
$68,7%6.00 on present 1and.
hb,785.00 on potential land.
13. A larger variety of crops should be grown.
1. Crop yields can be increased by:
(1) more efficient utilizetion of water
(2) proper seed selection
(3) proper tilloge practices
15. Erosion control is nceded on most of the flood irrigated farms.

Attached is a legend of land classification and definition of terms
used in the Agronory Survey sheets.

Approved: : Submitted:

J. 0. Woods ' H. M. Ivory
Chief Agronomist Agricultural Aide

CV-6417-201
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DEFINITIONS OF TSRMS USED 1IN
AGRONOMY SURVEY BLAWKS

Tract No.

Bach tract or farm is numbered beginning with one

on each- quadrangle. The number in the notes corresponds to
& number on the map and a number placed on each tract. The.
study will use these numbers as permanent in references to
location of a farm under consideration. |
Acres
Number of acres of tract as estimated by the
Agronomist on the survey.
Topography
The surface conditions of the tract. Expresscd in
the following terms: % slope, rough, even, irregular, hummocky,

. r°1ling.

Soil
Soil texture defined as:
¢ = clay, S = sand, L = loam, 1i = light, F « fine
The use of the symbols thus: FSL indicates a fine sandy loam
' Ti-c
over light clay.
Erosioﬁ
.The extent of erosion: Gully or skuet, caused by
wind or water.
Classificaticn: Slight, moderate, severe.
Fator

Water available for srop production. Classificetion:

Doubtful, sufficient, oxcess,

NNO003858
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Expansion
’\( The possibilities of expandinp the present t'armed
land to take in additionsal e.dje.ce:;:lt land, Listed as the
ecreaze of pote_antial land.

Present Crop .

The crop or eyops growm on the tract and acreage
of each if more than one.

Suggested Crop

' Crops which the Agronomist suggests groving on
the tract.

Yield . : : ,

Estimate of yield for crops growvn on tract as com~

pared to other yields within Unit,

Treatment

| Recommended soil and wator conserva'bioﬁ practic:s,
such as borders, dikes , terraces, and furrows. (Details of
recommended treatment will be found in the Engineeré notes
on each farm.)

Cost per Acre

Estimated cost per acre for doing recommended work

for each tract. (Estimated by Engineer and Agronomist)

Cless
The class of land as defined by the legend of land
classification.
Remarks
Includes type of land; irrigé.ted, flood irrigated, or |
( E ' dry ferming, and roy features noticeable to Agronomist. Vhere more -

space is needed remarks are continued on the back of survey sheets.

32 LA RPN s s e = e
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FLOOD IRRIGATION

LEGEND USED IN LAND CLASSIFICATION

Grade of Agricultural Land

- B = C and jrass land as classified by Agronomist on
Agricultural Land Survey.

" A - Grade
" 1. Will be confined to the following soil textures:
Fine sand, very fine sand, fine sandy loam and loam. .
‘ 2. Will not contain more than .2% alkali.
‘ "3, Water must be available for satisfactory growing os
' tilled crops. (Note all areas where watershed area
. is large in proportion to cultivated area, for en=-
gineering survey.)
; o li. Must not have over 3 percent slope for above-mentioned
. soll textures, ' . :
' B - Grade :
: '1. Will be confined to soil textures included in Grade A.
. Land plus silt loem and cley loam textures. '
2. Will not contain more than .. alkali.
.-f' 3. Adequate water aveilable under normal conditions.
) L, Slope not over 5 percent. :
C - Grade -
Not recommended for Agricultural purposes.
’ 1. Slope too steep or irregular considering type of
; soil and alkali condition.
2, Presence of over .6% slkali.
' 3. Excessive erosion conditions.
L. Lack of availeble water.
5« .Deficient drainage.

CV-6417-201




IRRIGATED LAND

=~ .-
Bl
Existing Projects
A - Grade
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Will be confined to the following soll textures:
Fine sand, very fine sand, fine sandy loam, and
loam.

2. Must have adequate water supply for growing any orope.
. B = Grade
l. Will be confined to soils with silt loam and cley
. loam textures, in addition to soil textures ineluded
in Grade A land.
) ‘ 2, Yust have adequate water for production of two
cuttings of alfalfea.
| C -« Grade o
' Not recormended for agricultural purpcses.
—-' l, Slope too steep or irregular. ‘
:—:) ‘ 2. Presence of over .7 ellkali.
" % Excessive erosion.
~ Li. lack of availeble water. _
. ) 5. Deficient drainage.
’ Note: The emount of white alkali will not exceed

Ji% of any irrigable land. Over .05% black
alkeli automatically excludes any land from
project. Coarse sand, stony land, and
shallow s0il will be considered as non-
irrigable land.

CV-6417-201




DRY FARMING

A -

Grade

1. Will be confined to soils with fine sand, wvery .fine
sand, and fine sandy loam textures, when the slope
does not exceed 5% and up to soils with loam and
silt loam textures, when the slcpe does not exceed
2%. '

2. Adequate seasonal rainfall for the growth of beans
and corn.

Grade

l. Will include any dry ferms which are not classed as

A Grade, and which would not be recommended to take
out of cultivation because of excessive erosion.

CV-6417-201
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IRRIGATED LAND (Avamileble water supply continuous or nearly so).

N

Proposed Areas (Under consideraticn at present)
" A - Grade

1. Will be confined to soils with fine sand, very
fine sand, fine sandy loam, and loam textures
when slope does not exceed 5%, and up to soils with
silt loam and clay loam textures when slope is not

: more than 3%.

2. Must have adequate water supply.
%3, liust be easily put under ditch.
L. Xo levelling ellowed for this class.

B -« Grade

1. Till be confined to silt loam and ciay loam soils,

= 2. An uncertain water supply would justify placiﬁg
- soils of fine sand, very fine sand, fine sandy
loam and loam textures in this grade.

| 3. A slight amount of levelling is permissible.
C - Grade )
} ‘ 5 Not recommended for agricultural purposes.

l. Slope too steep or irregular.

2, Presence of over .4% alkali.
3« Excessive erosion.
5 . L1 Lack of availeble weter.

5« Deficient drainage.

L AT
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POTENTIAL LAND

Grades A and B

Specifications for Grades A end B under this heading are
the same as for flood land irrigated land.

Grade C

1. Will include only soils with loam, silt loam, and
clay loan textures., ' ‘

Area must be lerge enough to use probable water supply
or such as to economically justify control of excess
wator.

Slope must not exceed 3% and preferably mot exceed 2%«
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