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LAND MANAGEMENT SURVEY
Unit No. ©
AGRONOMY DIVISIOH

L Lend Menegement Unit Noes § occupies parts of Navajo and
Coconino Counties in Arizona. The Unit lies between 3500!
and 36°0!' perallels of letitude, and 110030!' and 111030!

meridiens of longitude. The Ngvajo Reservation boundary ex-

O TR T B PR I

tends along the south side of the Unit and along the west

B

.side from the southwest corner north to the Little Coloradoe

There is n t sufficient agricultural land in this Unit

ey AR & ey

to meet the need of the people. It is also true that there

is not sufficient potential land within the range of stock

el

shiftse Therefore, it seems that some member from eech family
should be responsi{ale for the farm lgnd, and devote his time
to farming. If this plan is cerried out it will help solve
the problem of livestock concentrations in the vicinity of fam
land during the summer months. .

At the pregent time there is only .58vof en scre of
land being fermed per cepitas This can be increased to five
geres if all the gveileble agricultural land is developed.

This Unit is one of the smallest on the Reservation,

comprising only 811,820 acres.

TOPOGRAPHY
Starting on the lowest side where the Little Colorado

leaves the Unit the elevation is 4500 feet and graduelly
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increases as you go north until at Toleni lakes the elevation

n

g reaches 4938 feet. Along the northern part of the Unit the
) t elsvation probably renges from 5500 to 5800 feet. The varia-
| ” tion in elevetion is due to the many mesas which are present

in this aresa.

GEOLOGY

PR N

A brief summary of the geology of the Unit has been
wripten ty Tom Meeks and 1s quoted in full:
GEOLOGY OF LAND MANAGEMENT UNIT §

Tom Meeks

In this unit the geology is represented by strata of Per-

mien, Triessic end Jurassic age with some recent lgvae flows

¢

in the western margine The Permian is reprosented by the

Kaibeb Limestone, the Triessic by the Moenkopl, Shingrump, and

Chin Lee formations and the Jurassic by the Wingete, Navajo (?)

and Morrison formations.

PERIIAN
Kaibad Limestone

The Kaibgb Limestone tgkes in only the wouthwestern core-

B i b T T NGO SHEALN < e
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ner on the unit gnd is easily differentigted from the other
formations since it is the only limestone of any consequence
on the entire reservations It offers g marked contrast to
the dark chocolate colored Moenkopi formgtion which o.verlies
ite The Kaibab consists almost entirely of limestone with

numerous bands and nodules of cherts, Sandstones are present
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locally. The Kaibgb is usually thin bedded and jointed and

south of Winslow and Holbrook it has a marked tendency to
form sink holes. Wells drilled in this unit show the thickness
to be from 200 to 250 feet thick.

TRIASSIC
Moenkopi Formetion

The Moenkopi formation is confined to the ares west of

the Little Colorado south of Leupp but crosses the river

P O S

just north of Leupp and continues northwurd to the vicinity

{ of Black Poimt where its mergin egein crosses to the west

~ - g
e side of the river. Its weatern margin 1s clearly defined by ?
B
- ! the white beds of the underlying Kaibebe The Moenkopi

i

composed of dark red to chocolate brown sandstones and shales

with gypsum present locallyes Ripple marke are quite conmon

@

e in the sandstones of the lLioenkopi.
Shinerump Conglomerate

The Shinarump cdnglomerate occupies only a narrow strip

. between the lioenkopi and the Chin lee formations north of
Leupp but is present on toi: of many of the low mesas and
buttes of the Moenkopis In many places the Shinarump is
entirely absent but its former presence is indicated by the
pebbles left after its erosions The Shinarump is usually
e light brown, coarse grained sandstone with petbles of

: silica and much petrified woode

Chin Lee Formation

The Chin Lee forms a wide band which extends entirely
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through the district east of the Little Colorado. It forms

s the first escarpment east of the river and continues to the

: derk red spndstone cliffs which occur neer the northeastern
~a§ mergin of the unite The Chin lLee is composed of four divis-
! ions, all of which are present on the unite Division &, the
VIE upper is composed of dark red siltstones with some shalese
' ; Division B, which forms the escarpment is composed of alter-
';jé nating beds of cherty limestones and dark re¢ shales Divise
| % ion C is composed entirely of soft clays and marle which
rtﬁ:; weather into badland forrse. It.is variegated in color with

blues, grays, purple, and red being the dominant colorse
Division D is composed of dark brown and red sandstone and

shale which closely resembles the loenkopi in some places.

..

@ Lt

It weathers into low mesas and buttes caused by the resis-

i

|
1

tant capping of sandstone.

JURASSIC
Wingete and Nevajo Formations

The Wingete is & massive, cross bedded red sandstone
which forms the c¢liffs on the northeast merfin of the areas
Tt is conformable with Division A of the Chin lees Its
exposures are confined to the cliff faces It is not certain
that the avajo is present in this locality but if it is it
would be extremely difficult to differentiate it from the
Winggtes

.- Morrison Formetion

The Morrison overlies the Havajo, Wingate on top of the
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red cliffs and easily sepsragted by its color. It is composed

o a hard silicious sandstone near the margin but farther north

it is a ocross bedded, easily friable, fine grained sandstone

with some shale lenses of red.

i

3
"
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QUATERIARY LAVA FLOVS

prne

The lava flows of the San Francisco field bardey pene=-
trate the unit from the west but they have had e merked

effect on the channel of the Little Colorado Rivere. At Grend

S e Ty

Falls the flow from the west entered the channel of the river

8 dy

by & tributary wash and filled the chennel and passed beyond.
The stream expanded as a lake and eventually found its way
around the flows A similar blocking of the channel occurred

at Bleck Folls and another flow is reported to hgwve div.rted

the river south of Grand Falls, "

¢

CLIMATE

There are no weather stations in this Unit, and in order
to have something to use as a zuide in making our estimations
; vwe located similar areas in respects to elevation and vege=
' tatione The stations at Winslow, Tuba CiZy and Keams Canyon
are close enoigh to be used in estimating the amount of precip-
itation, the length of growving seasomn and the averagé temper=
ature.

The gverage precipitation for the Unit is 8 inches, prub-

ably varying from 7 inches in the western part of the Unit

to 9 inches in the northeastern part of the Unit nearest

Keems Cenyon, (See Table I)
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The gverage annual temperature is 530,
: The averszge growing season is gbout 150 to 156 days, from )
about May 15-20 to October 20. The temperature during the
summer months is mild, averaging about 70°, Strong cold winds
during the late winter and early spriﬁg cause most of the dam-
age by wind erosions The spring winds hgve a very direct

‘ effect on planting dates, end should hyve a very direct effect

on farming methodse.

i
L
: The rginfall is of the thunder shower type, although
‘ occasional slow rains may be expected.
- TABLE I
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TABLE E._ AVERAGE MONTHLY PRECIPITATION o
STATION Jen. . Feb. . ;r. _Apr..  May  Jumne  July  Aug.  Sep.  Octs _ Nove _Dec. Aveg. %
Keems Canyon  1a3L 05 490 466 438 27 201 181 o0 1425  o70 108 12,03
Winslow 256 . b0 L7 Wb W26 36 1.62 1,72 «78 52 ‘e52 493 8.60
Tciby W55 o5k W3 W53 W19 w3k W95 W8l W68 W78 W53 W58 62

Frn

TL;:G records were taken for 16 years at Keams Canyon, 22 years at Winslow, and 29 yeafs at Tuba City. .

AVERAGE ANNUAL TEMPERATURE, AND ’
AVERAGE GROWING SEASON
Average Average Years Records : . )
Annuel Growing Taken . )
Station . Temperature Season
Keams Canyon 50 - 16
' : Winslow 55 165 22 :
Tuba City 5Lie8 179 29

Unit No. 53 150-155 S

The latest and earliest killing frost recorded at
o . Winslow is June 2 and September 27.
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i TLBLE I AVERAGE MONTHLY PRECIPITATION

R

- STATION Jans _ _Febe . Mar. Apre Moy _June July  Aug, Sep. Oct., Nove Dec. Avg, =
. Keams Canyon 1431 .95 90 66 .38 27  2Ju 1.8 e70  l.25 «70 1.08 12,13 :
Winslow 56 . WO b7 L6 26 36 162 1,72 .78 52 W52 493 8,60
“ TA City | '55 0514 0}43 053 019 03&- 093 0814 068 078 053 058 6392 _ '
Tb,e records were taken for 16 years at Keams Canyon, 22 years at Winslow, and 29 yeai's at Tuba City, . '

AVERAGE ANNUAL TEMPERATURE, AND

AVERAGE GROWING SEASON

N Average Average Years Records
. Annual Growing Taken

3 Station Temperature Season

i Keams Canyon 56 - 16

) : Winslow 55 165 22

: : Tuba City 518 179 29
Unit Ne. 5 53 150-155

The latest and earliest killing frost recorded at.
Winslow is June 2 and September 27,
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. DRAINAGES
Of ths five mein drainages found in this Unic, the

Little Colorado is the largest, and receives the run~off from

The Little Colorado runs in a northwest

the whole Unit,
direoction across the southwestern part of the Unit, forming

part of the Unit boundary for three miles before leaving the

Unite The point where it leaves the Unit is 26 miles north
of the southwest corner.

The Dennebito runs in e southwest direotion almost pare
alle). to the Unit tundary on the northwest side. Ihe Denne-

o bito empties into the Little Colorado avout four miles below.

t Grand Fallss
The Orgibi runs in a southwest diraction after entering

@ the Unit close to Shonto Springs foir elevsn miles before enters

R
i

P

ing Tolani lakese The drainage from Tolanl lakes is either
northwest to the Dinnebito or southeast to the Polazcas

The Polacca runs parallel to the Oraibi and the Dinnsbito.

Below the junotion of the Polacoa and the Jeddi*~ the drainage

38 oalled Corn Creek Washe The Junotiou is eight miles above

the Little Colorado.
The Jeddito emters the Unit on the east central side and

-
B & T e N Y O s S,

rung for thirteen miles in a southwest dirsotion before empty=

ing into the Polacoae.
ERCSION

Wind erosion is a serious problem on thiz Unit, not

only 6-ing conslderable damage to farm land, but to the range

CV-6417-201



as well, There are no trees, with the exception of the cotton-

woods stands along +the Little Colorado, and very few high mesas

3R]

b ' to offer wind break protection, ’ -
4 A .

Farming operations are usually postponed in the spring
until after the windy season is overes On o majority of the farm

P land in this Unit wind erosjon was classed as moderate to severee

Only in a few scattered places is sheet or gully erosion

r

e,

AP

doing any damage. In most places thers is a deposition of

~

reterial by the water and not a romoval.

i
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§0ILs AND EROSION OF L. M. U # 6
by
H. F. JOENSON

The solls of Unit 6 are qﬁite variable because of the
wide range of geologic ‘forma.tions from which they have been
derivedo Residual soils occupy the smooth to undulating up=
‘ lands of the southwestern part of the Unit and Mesa and Mesa
Remenants of the cemtral and northern nortions, Wind is the

{ predominating erosion factor upon these soils bocause sandy
A textures preiail. Erosion progresses from essentially none
B in the extreme southwestern portion of the Unit to severe in

the northern portionse

- The deep alluvial soils along the lLittle Colorado River

and the valleys of the Jeddito, Polacca and Orgibi washes are
small -in area as compared to the residual soils but are the

more important from the standpoint of ggricultural adapta:bion. '

: Sheet and wind erosion are both active on these soils end

§ occasional 'giillies are present, |

| RESIDUAL S0ILS

, The soils of sub~unit 1 and 6, derived Brom basaltic

6 ~ cinder gnd lave end Kaibab limestone, are loose and permeable
A with a medium textures VWater is almost lacking bscause of the
rapid penstration of water. Where 12 inches or more in depth
tthese so0ils are rated among the better range soils on the

Resgoervation.
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The Mosnsopt Series found extensively in sub-units 1, 2,
5 and 6 and to the northeast of the soils previously mentioned
is e 3<oil easily recognized by its maroon colore Very severe
erosion has resulted in e shallow intermitﬁenb goil cover that
is slowly permeable #&nd has a low water holding capaoitye.
Natural geologic erosion is probably responsible in part for

range improvement program.

Small areas of Sh@vazw 8oil types lomted on remenants of

the Shinarump Conglomerate formatlion and assoolated with the

r
4l

Vo

Moencopli Series is permeable to water and is deep enough to
effect a high wmter holding ocapecitys. Erosion is slight to

modergte on this seriess

On ths Uplands and Mesas in sub=-units & end 4 are soils

having s loose, sandy, highly permeable surface soil which is

deep enough to have a moderate water holding capacitye H&w-

ever, these samo characteristics render them exceedingly suse

. ceptible to wind erosion when the vegetative cover is depleted.
Active wind cutting and drifting sands are found over a large
part of the areae This soil is rated as "B" or "C" range land
depending upon the severity of erosion. )

ALLUVIAL SOILS

Along the valleys of the Jeddito, Polacos and Oraibi
uasheﬁ are located soils of the Ives and Tolani series. Ome
is red ‘and the other is gray. Thesge soils are friable and

range in testure from loamy sand to haavy' claye Thoy are

«lle

this condition, In any event it will be slow to respond toa -

I d
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generglly low in alkali, Where the texture is suitable, they
can be farmed with favorable results, Sheet and wind erosion
ere modergtely motive and occasional gullies are present. Little
diffioulty should be experienced with earth ai:ruotures when due
consideration is given to texture,

Broad expanses of the Winslow soils, situated on the
gecond benches along the Little Colorsado River and at the base
of mesas, are too high in alknli and heavy in texture for agri-
oultural purposes. They are adapted to the growing of shad-
scale and saccatén. These soils are reddish brown in ocolor
and slowly permegble, Erosion by wind and water has removed .
a large part of the surface soile Many areas of this soil will
warrgnt extrems care in earth construotion work. |

The river bot}:om s80ils known as the Gilg series average
a colay loam in texture end are gensrally permeable to waters
Alkell is present in many areas in suffiocient quantities 1.:0
1imit plant growth, Where this is not the case they are suited
t«; growing most orops gdapted to the region., They are subjeot
to deposition of sand from the river bed by wind during dry
soasons of the year and to deposition of silt by large floods.

CV-6417-201




L R T I T L B S R R T i TR O T IR ]

VEGETATION
For all gensral purposes, the vegetation of Unit No, &
can be claassed into two major types, namely, Grassland and

Browse,

Grasses
C

_Blue Grama ¢ o « Bouteloua gracilis

LT e & o ¢ & ¢ o o
N Blook grama « ¢ o o ¢ » o o o ¢ Bouteloua eriopida
Gallata ¢t e o060 060660 e oo Hlurie Jamesii
- Allmli-gaccaton e o ¢ w ¢ o ¢ o Sporobolus ariodes
, ’ ’ Three aWn + ¢ ¢ ¢ o e ¢ o o o o Aristida 8PPe
Shrubs )
™ i Chami :
T 80 s 0 000 0 0t 0 0 Atriplex canescens
Tl Shadscale o ¢ s ¢ ¢« ¢ ¢ o ¢ o o A riplex confertifolla
= ‘ Salt Dush o o ¢ 0o ¢ o ¢ o o oo Atiriplex cuneata
i Yellow bush o o ¢ o ¢ ¢ ¢ ¢ o o Crysothamnus greenii
| i Mormon t6a ¢« e ¢ ¢ o ¢ ¢ ¢ o o o Ephedra spp.
—— GreaSewood ¢« o« s o o o ¢ » o o o Sarcobatus vermiculatus
g\ Rogyless zoldsnrod e o « o o o o Haplopappus heterophylus

Weeds \
Russien thistle ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ Salsola pestifer
LOCO ¢« ¢ 0 ¢ ¢ 06 0 0 0 0 0 o A.atragalus 8PDe
Sunflower ¢ o ¢ ¢ ¢ o ¢ ¢ ¢ o o Helianthus spp.

i

The vegetation over the whole Unit is in po'or condition

except in a few .~eas in the southwest corner and on some of
the mesase An excsptionally poor condition exists along the

Little Colorado and along the valley floor of all the mgjor

4 ' T T 0 1 e e 1T 0 gy e FaTeen e

drainagese
POPULATION
Tﬁere are spproximately 1,184 people grouped in 130
consumption groups resident in Unit No. 5. (Se"o Table II)
The population concemtrations are in the southsrn part of Sube
urdt #4, Tolani lekes, and in Sub-Unit 5.

=13
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The inhabitgnts galn their livellhood from the raising

of livestock, fqrming, wage work and weavinge

TABLE II

ACHES OF FARM LAND AND POFULATION BY SUB=-UNITS

)
Sub~Unit:
t

Consumption:
Group ‘&
Population

g Ce Ego
87

-~
B R ittt o

14 c. g
108

B 00 OO &0 00 o

70 Ge Be
536

5&6

437 Ce go
381 ¢

>
o0 b Jo0 oo Joo oo Jee oo |

Total

130 c. gBe
1184

There are 668 acres of land being farmed in this Unit,
2
or +08% of the total 811,870 acres,

AGRICULTURAL PLANTS USED

Corn is the principal crop grown in this unit, represent=
ing 65% of the laud now under cultivations
Corn @ e @ e o »66%

llelons & squash
Beans e e v s & 1%

Idle

There are numerous small areas along the maln drainages

that are farmed during favorgble yearse These areas are not

CV-6417-201
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fenced eand are only temporarye For instance, the Indian plants

corn on the sand bars elong the Little Colorado and takes

chael

o

ohancus with the floods, drought, end the wind. Chances are
—~. the crop will never reach maturitye However, if it does it is
“ almost ull profit as it requires very little work besides the
planting processe. For several years previous to the time this

survey was made the precipitation was low and these sﬁbmar-
ginal temporary farms were not planted, and that accounts for

go much idle land during the summer of 1936. .

ALKXALTI
There are traces of alkali found over a large part of the

Unit but not in sufficient concentrations to be harmful to

agricultural plants except along tho Little Colorado, end the

Dinnebito.

- High concéntration of alkali salts are found in mn&

(\, places along the Little Colorado, and the Dimmebito. Some

black alkeli was found along the Dinnebito at farm #7, Quad 17.
No farm improvement nor intensive 'vegetative work should

bs carried out in these doubtful areas unmtil a somplete study

of the alkali situation has been madee

FARM FPRACTICES
Farming practices wery considerably from one part of the

Unit to the others At Tolani lakes, for instance, you can see

TS

YRR 35S
g iing
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a gradual adjustment taking place, Conditlons are such a?
Tolani Lakes that an intensive type of farming is possible and
will paye No doubt the Indiens will gradually adopt mewthods
suited tc intensive farming as soon as they see the sdvantages
demonstrated. .

. Corn 3is usually planted by hand directly behind the plow,

whan the plow is not used the seed is placed in the ground with
’ a stick or hoee Farms that are located on the ligh' soils such
es sandy loam, loamy sand, or sand, blow very 2asily, and plow-
ing this type of soil with g plow leaves the surface smooth
( which results in increesing the severity of wind erosion.
On most of the farms of this type the present planting methods
T cannot be oriticised unless we can changs the fgotors respon=-
Gl sible for the conditions we find at presente
Ll The hoe and horse drawn blade are used for weeding and
cultivation.
All the crops grown are harvested by hande Corn is dried
S out in the sun, shelled, sacked and stored in under=-ground bins
or.sold to the trader. The acreage planted to beans by each
Indian is usually small so the harvesting of beans is no

probleme

Fall plowing is not practiced. Livestock ars usually
allowed to graze on the farms as soon as the grain is removed.
Ths range is usually poor in the vicinity of farm lgnd and
thig results in the concentrgtion of livestqck on the faras

from the tims the grain is harvested until the fiéldhas been

G BATT 20T " 'NN003556
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completely denmuded of eny signs of vegetation. The trampling
of the soil by the livestock and the complete removal of the
stelks leaves the soil unprotected and subject to severe wind

erosion,

DISEASES AND PESTS

No diseeses of agricultural orops vere reported in this
Unit,

Cut worms, gracshoppers, and army worms are not seriously
demgging farm oropse.

Rats, prairie dogs and squirrels are éreserrb in this
Unite Although they are apparently not seriously damaging
crops, a close check should be mede each year in the concen-
trated areas in order to avoid eny serious outbreaks of rats

and squirrelse

AGRICULTURAL LAND CLASSIFICATION

There are at present fo6%':8@;9.01'615 of farm land in this
Unit, and by the diversion and economical use of flood water
an additional $ 40 acres can be put under cultivation,
meking o totel of 6//§ ecres of agricultural land that
has been found in this Unit,

There is ro irrigated lend in this Unit at the present
times The farm lend found was classed as flood irrigated
or rainfell (dry)s ( See Table III)

le Irrigated land is land thet has permanent water

available,

CV6417-201
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2¢ Flood irrigated land is that land that is being irri-
gated from intermittent streams.
3¢ Reinfall farms are those farms that depend upon direct

reinfall for moisture.

TABIE III CLASSIFICATION OF AGRICULTURAL LAND
Present Potential

Class Farm Land Land Total

Flood Irrigated 637 65450 6087

Rainfall (Dry) _81 o _3

Total 668 5450 6118

METHOD OF LOCATION

The farms in this Unit were given the same number on this
survey they were given by the Agricultural Survey which was
conducted during the summer of 1935, The Water Spreading pro=
jeots were given the next consecutive numbers, and any neﬁ farms
that were located were numbered consecutively from where the
Weter Spreading survey stoppede If there were 100 farms nume=
tered on a mosaic and five water spreading projects; uny new
farms we found would be mumbered consecutively starting with
number 106. All members of the survey group helped locate farms
which were not previcusly surveyed by the various parties who
worked this Unit,

Present farm land is represented on the map by green
colery potential land, yellow; water spreading, oross hatch;

meadow land, orangee.
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No actual mmasurements of orop produdtion were made in
this Unit. All yields given are ocular estimates from condi-

tions as we saw them in the field, and should not be used as

YIELDS

definite material,

TABLE IV CROP YISLI}S
Present Avge Expected Avg.

Crop Produotion Production
Corn 18 bu. 26 bu.
Beans 200 # 400 #
Melons & Squash 1600 # 2000 #
Alfalfg 6000 #
Potatoes 6000 #
Theat ‘ 20-25 bu.

Increased ylelds can be accomplished by:

1,

2e

Se
varieties,

44
erye

Be

6e

Subjugation of present farm land.
Efficient use of water,

Field selection of seed, and the planting of adaptable

The introducing and correct use of simple feri machin-

Crop rotetion.

Stop cropping where wind erosion 1s serious.

.
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Fall plowing
Qe ‘Reduce damage being done by cutworms
be Render soil permseble )

8¢ Improvement in seed bed preparstion, and cultivation
practices.

SUGGESTED CROFPS

Agricultural crops that can be grown in this Unit are

corn, beens, melons, squash, pumpkins, oats, potatoes, sudan

grass, graigéorghums, rye, barley, wheat, various fruits and

vegetebles. _

" Due to the long growing semson and the availability of
flood water during the fall and spring, e wide variation of
crops can be grown,

For suggested crops that can be grown on each farm see

Agronomy Survey notes.

N

AGRfCULTURAL CONCENTRATIONS

Tt was the aim of this Land Management party to locate
sufficient potential land within the range of livestock shifts
to satisfy the demands of the people; however, we soon found
thet this was impossible, so we did the pext best thing we
oould do, locate land wherever it is possible without consider=
ing the distribution of the people.

There are two agricultural concentrations in this Unit,
one at Leupp and the other at Tolani Lakess These two areas

are vitally important as they are the only two places in the
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Unit where there is a possibility of agricultursl expansion

sufficient to meet the needs of the people,

TOLANI LAKES

There has been several detailed surveys made of the
Toloni lekes area by the different departmenmts of the SCS,
Therefore, it was not necessary for us tr make a survey of the
area in order to obtain sufficient information to make our Land
Managemont planse

The following informetion was obtained from the different
reports madé on this area and it is in more detail than could
hgve been presented by the Lend Management Survey.

The Tolani lekes project is located twelve miles north
end five miles east of the Leupp Agency, comprising 194 acres
of cultivated land and 4300 aores of land over which water can
be spread from the EOra.ibi. The eastern portion of this area
can be flooded from the Polacca if it 1s ever deemed mceésaﬁ.
There were about forty people who planted and hervested their
crop in this aréa during the surmer of 1936,

Topography:

Most of the area is a broad alluvial flat, which slopes
gently toward the scuth and the southeaste. The extreme south=
wast portion of the arse slores toward the weste In general
the topogrephy of the alluvial soil is level, although in the
eastera portion of the area hummocks ranging in height froma

few inches to gbout seven feet, have accumulated as g result

CV-6417-201



204 me

of wind action. The residugl soils ocourring in the west cen=

tral and southern port:‘i.on are characterized by a rolling topog=
raphye Most of the rock outcrop of Chin Lee formation is
located in the west central portion,

The elevation of the area is about 4938 feet, taicen at
the long proteoctive dike,

Soil;

The soils of this area: fall into two mein olassess; Those
derived directly from the local geological formation anrnd those
transported by weter action and deposited at some distence from
their source of origin,

Most of the gliuvial soils mapped on this area are adepted
to irrigation purposes and cewu be reoomusnded for either good
grass or farm lgnd, depending upon position, texture and availe
ability of water. The soils on the whole are light textured,
sands or sandy loam, alternating with layers of light clay,
with sand predominating in the profiles The surface soil is
grayish-trown with a yellowlsh-trown or brown subsoiles In the
southern portion of the area the scil profile is predominately
clay or clay loams Thege s30ils have been deposited mostly by
water from the Oraibi,

The residual soils, derived from Chinlee formations,
occur on gpproximately 20% of the ares mbped. They ocoupy a
rolling to steep topography with g shallow to moderately deep

profile, varying from two to 40 inches in depthe The so0il is
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predominately a sand or sendy loam surféoe with a compact sandy
clay loam subsoil. Over a large r rtion of the area gravel
fregments are present in the entire profile. Most of the soils
heve a reddish-purple or reddish~yellow colore These soils are
not recommended for irrigation.

Alkn.l:

Surface indications end lsboratory determinations show
thet elkali is not ssriois, except in a few local placese. The
heavier texturéd solls have a higher alkali concentration than
those of loose texture. White alkeli ooccurs throughout the
whole ares, while black alkali is confined mostly to the resid=-
ual and red sub-soil types.

Waters

Run~off figur?s hyve been obtained at Moencopi fo. he
past eight years (1927 to 1934) end by the comparison of the
two water sheds the. figures were changed to equgl the a.nmia.l

expectancy at Tolanl ILekese

October .« « & ¢ 360 Aere Feet
November « « o o 133 " "
December ¢« « « o 106 )od "
JAamETY o o o o 115 * "
February o oo o 237 " "
March 5 o o o «Qq 63 n "
April e ¢ o0 0. 29 " "
lhy e 0 0 0 o 34 " "
June o o o 0o o 67 " n
Ju1y o @ « » ¢1153 " "
August o @ s o 02561 " "
September o « o 869 " "
Total o 6717 " "

During the months of October to Jume, inclusive, an

23~

average of 8C0 aore feet can be expected during the dryer yearse
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The silt be’ng carried down by the Oraibl wash and depos=
ited in the Tolani lukes area presents a difficult probl-me The
engineer estimetes that 100,000 acre feet of géé; will be brought
down by the Orgibi within the next twenty years. The study group
feels that before complete sub;]u.ge.tion of the land at Tolani lakes
takes place some means of reducing the silt deposition in the
area should be carried oute The present plan is to spread ths
water several miles gbove the area, partially desilting it on

its way down, go we will mot have the heavy deposition of silt

in the ares that there is at the prasent time.

It is expected that by spreading the water above the Tol..

ani lckes area the flow of the semi-perennial stream will be

increasedes If the semi-perennial stream does increese it will
@ . show that there is a 1ovement of water through the soil, and
ek if this is true there may be an increase in the alkali content
of the waters The increase will probably not be large enough y
/i'— to cause any alarme |
AN

The analysis of the semi~-peremniel flow shows 3430 parts

el T

per million, which is reted as fair for irrigation purposese.

( Sample taken summer of 1935.)

Caleium ppul o« o o o o 136
Moo ¢ ¢ o6 06 ¢ 00 o 44
Noo PETL ¢ o 6 o o 0 o 716
} Coz PPm ¢ ¢ ¢ o o o o 0
HC3 PPl ¢ ¢ ¢ ¢ ¢ ¢ @ 116
| Cl PPl ¢ ¢ 0o ¢ ¢ ¢ @ 105
304 PP ¢ ¢ o o o ¢ #2000

OV BAT7 0T NN0O3684



A water table study was made of thls aree during October
and November, 1935; by Wesley Kennedye A few paragraphs are
s quoted in order to glve the reader an idea of the water table
as it was found in 1936e

rcoording to this report there is no water table at twenty

feet, wherc the present and potential farm land is now loceateds
| ; It is expected that the irrigation of the present ind potential
L ferm land and the spreading of the flood waters of the Orgibi

will no doubt affect the present water table,

LT o o]

YAt

"
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WATER TABLE STUDY
Wesle;yKenmdy
Sepe 15 ~ Dece 5,1935

In this study the water table is defined as the upper
surface of a zons of saturation.

The wai;er table is not Jsvel due to variatic.s of strata
in the subsoil, variations in topography and relative eleva=
tion of the sourcas and outlets of the groﬁnd waters Tt wms
encountered within twenty feet of the surface of the flat at
the base of the rocky slopes along the southwestern boundary.
The moist area is east of this while the very iy holes occupy
the east-centrul portion of the aresa.

The mover it of wuter in heavy olays, heavy sandy clays,
end heavy sllty clays is very slowe A hole bored to the wmter
table in soils of this nature will teke a considerably longer
time to £il1 to the ground level than will holes in more pere
meable soils, Therei‘ore, the water table wys determinsd mnst
acourately in those aress containing strata of free dranining
material such as loams, Several holes in t:hé mol.st area we.e
checked two or three days after they were drilled wut no vater
was founde In most cases these test holes had pemst:ated thick
beds of plastic clay and mcke

The s0ils of the area under comidération are heterogen=
eouss They range in texture from loamy aends to heavy clayse

The flat, im which the water table was encountered within
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twenty feet, is a shallow trough sloping gently to the south-
easte To understand the ground water flow better, a comtour
map was made of the surface of the water tables Surface cone
tours were also drawn so that a comparison of surface and water
table contours a. intersections could be made to determine the
relative depth of the mter table et that point.

The dotted line from test hole 29 through 31 and on t6
the base 0{ the rocky slopes shows the proliable high point in
fhe wator table at the time of the surveye It is probable that
an. underground saddle of Chin Lee mgterial joins the opposing
rocky slopes causing this high point. The underground flow
from these slopes splits on the saddle, the majority of :H; flow-
ing southeast toward the old Orgibi wash, while a small amount
flows northe At test hole 34, the Chin Lee formation wms found
ot a depth of seven feet, its damming action probably causing
the water tgble found at numbers 30, 31, 32 amd 33 The ﬁigh
concentration of salts found at 33 indicated lack of water move=
ment in this areae.

Another underground flow of water drgins the northeastern
areas tovards the southwest, probably splitting on the saddle
at the south end of the lake, There is also evidence oi an
underground flow from the rooky slopes along the southwest boune
dary as indicated by the sloping water table and low salt con-
centration of the water from the ECW well and test holes 44,

43 and 420

I e e 2
“‘% s Q}%@ﬁ{m&;g«fﬁsw
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The very dry area shown on the chart is ocovered with hume : ‘

ot -y

?
!
2
¥
’

mocks one to six feet in height of wind origine The soil va;ries
in texture but is predominantly a clay loam. Considerable
trouble was experienced in boring the holes within this area
because of the extreme dryness of the soile Water peﬁe’cration
in the compact subsoil wns observed to be less tﬁan one inch

per houre

~ tam e, 3

» =28 '
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Cropss
During the sumer of 1936 thers was 177 acres of oorn,
e 15 aores of melons, 1 acre of btoans, and 1 acre of squash
. grown at Tolani lakes. Theso crops-are no indication of the
| variety of _plants that can be growmn, 1f water is made avail-

able for irrigation,

Suggested orops are es followss

Corn Alfalfa Beans
Wheat . Sudangrass Melons
Oats Field peas Squash
Rye Potatoes

( Grain sorghums Vegetables

The orop yields that can be expected are about the sams

as those listed on page Zi of this report.

Treatment of the land;

{;‘ el | Tae following informetion was taken from Mre David Ae
Rogers report on the AGRONOMIC PLAN FOR THE TOLANI LAKE
AGRICULTURAL DEVELOPMENTs

The lund to be used for irrigation purposes must be
cleared and leveled with the slope, in preparation for the
erection of contour borders at 32-feet intervalse (The lands:
32 feet wide, the borders three feet wide).

Taken as a whole, the subjugation will be divided into
390 feet strips against the lay of the land., Seventy-five
feet of which will be used for an efficient wind break com=
rosed of five ruws of trees of varying sizes and character-

istics of growthe The remaining 315 feet will be agricultural

CV-6417-201



lend being bordered at 32-foot intervals for oroppinge The
over all width of one border and one land will be 35 feeot.
Because of the probable tromondous amount of silt carried
by the waer in spite of desii‘cimg operations, the alfalfa
fields should be lecated adjacent to the water distribution
point in order to take advanta~s ¢ the clear water. The silt

laden water can be used on the row orops and tree plantationse

LEUPP

The agricultural concentration located north and east
of leupp, just outside of the protective dike, consists ol 123
aores of farm land and .,about. 800 aores of agricultural lande

This area is subject to floods from Corn Creek Wash; and
complete subjugation of the land is not recommended.

The topography of the area is almost level, being on aboub
the same grade as theo Little Colorado. There are a few scate
tered uummocks in this area probably averagging about twelve
inches in height.

The soil in this area is a sandy loam underlain at a
depth of two to five feet by a lense of light clay underlain
by lighter lenses. In sddition to the 80O acres of "A" lend
there is about 660 acres of soil that ranges from g Gila sandy
loam to light clay, There is some evidence of alkall cencen=
tration in spotse

Corn is the prinoipal corop grown at the present time,

with a small acreage planted to beans, squash, and melons.

CV-6417-201




melons, sguash, sudap=

The suggested crops c¢re oorn, beans,

gress end grain sorghums. After it has been demonstrated that

the wind erosion can be controlled in this area by wini-breaks

and strip-cropping,winter wheat and alfalfa could possibly be

Yy

grown if there is suffioclent watere
( | Since any work we can do in this area will be temporary,
| | as it is subject to floods, the complete subjugution of the
land is not recommended.

Wind-breaks should be planted in this area, and farming

methods should be practiced that will reduce the seriousness

[T - of wind erosion as much as possibles If trees are given a few

years to grow before one of the mejor floods comes down, it
is felt that they will be able to stand the .lood without being
damaged to any great extents

There are one hundred acres of potential land four miles

ot below Leupy on the ‘north bank of the Little Colordao, which can
be irriguted from the rivere For details concerning this area
see agronomy survey' notes, It is also true that there are
some extensive nreas of agrioultural land within a short dis-
tance of the Little Colorado thet are not feasible to sgbjugate
at the present time. However, as the nsed for more land is
demonstrated and the Indians become better farmers, it may be
possible to bring these areas under cultivation. (See

~—- Reconnissance Soils Map prepared by the Soils Department,)

There is also an area on the Jeddito (Noe. 10) where about

one hundred acres of agricultural land may be subjugated if

T oo
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-iteds There is black alkali prdsent in the areaj however, it

after erosion control work has been completed, further surveys .
show there is sufficient water present, and thers is no danger
of further erosion,

The area west of the Dinnebito (No. 7) was rendered impos=-
sible to flood lamt fall when the spillway on the Dinnebito
was completely washed outs The engineer cléims that a diversion
dam will cost several thousand dollars more than we could feas-

ibly spend at this point where the agricultural land is lim=

is believed that it would not have been a serious problem had
the project continued.

COST OF FARM DEVELOPMENT
The total cost of agricultural development involving bore
dering, leveling, clearing, or a combinetion of all these is
840,615, All work reconnnénded was on present and potential
flooa-irrigated land.
The cost of developmeut on potential land, 2000 acres
of whiéh ic at Tolani lakes, is $36,250e The cost of developw=

ing the present farm land is $4,365.
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TABIE V ' COST OF AGRICULTURAL DEVELOPLENT

Avg. Cost
Class Acres Per Acre Total
Present flood-irrip;gﬁed land 317 $13.76 4,365
Potential flood-irrigated land 350 ° 12,30 36,250
Total 3,267 | $40,615
TABIE VI CALCULATING COST OF SUBJUGATION
Leveling and Bordering
Slope Leveling Only Flood
Less than 1% 0 to 6 8 to 12
1% | 6 to 10 14 to 20
2% A 20 to 30 '
3% | | 30 to 45
4% 40 %o 60

5% 50 to 76




1, BASIS INFORMATION. S

Ae. General Descriptiont’

I

ae land Management Unit No. 5 is located in

| southwest cormer of the Navajo Reservation.
2o Area:
ae There are 811,870 acres in the Unit
; : 3. Vegetationi
- fe Grassland

be Browse

: 4, Soils

ae Deep alluvial soils allong the Little Colo=

i _ rado and the Valleys of the Jeddito,
L iPélacca, and Orgibi Washes,
| be Residuails
1, Shallow porous séils
2 Shallew heavy soils
3. Permeable surface soil with heavwy
subsoil.,
5¢ Drainaggess
ao Dinnebito
be Oraibi
ce Polacoa

d. Jeddito

0o Little Colorado

CV-6417-201
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II.

6e Topography:
4o Smooth, gently slopinmg to rolling country
be Little Colorado flood plain
ce Scattered mesa escarpmentse
Be Present Farm lLand:
1, Locationg

ae Tolani lekes, leupp, and a few scattered

farms
2¢ Acres:
ae Present

(lg 668 acros
(2) o868 acres per capita

be Potuntlel
(1) 5456 acres
3e Crops:
Be ‘Presem:
(1) Corn, besns, melons, squash
4, Yieldss |
ae Corn yields are above the average for the
Reserve.tion, due to the good yields at
Tolani lekes..
Plans and Recommendationss
Ae Crop improvement:
1. Seed selection

2. Increase adaptghble varieties of orops grown

w35

i v
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Ce Improved Farming Methods;
le- The use of simple farm machinery
- 2+ Contour iisting end strip cropping

3¢ Crop rotation

44 Fall plowing
ae Réduce cut worms
be Moisture retention and percolstion
ce Irosion control

5. Tmproved sved or preparation and cultivetion
practice

6e The proper storage of seed.

APPROVED: SUBMITTED:
J. D, Woods “Ernest Ae. Nicholson

Chief Agronomlst Jre Agronomist
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FACTORS FOR DETERMINING GRADE OF AGRICULTURAL LAND

- In determining the grades of various types of land the
following factors were cnnsldered.
( ls Type of Soil
| 2. Alksli
3. Slope
4, Amount of water arnd expediency of -

handling

I. TYPE OF SOILs

o Types 2, 3, 4, and § will be considered as adapted to

"£1ood", "irrigated" gnd "potential" ldnds when slopes do not

exceed 5%; when slopes require little cr no leveling; wvhen
erosion is not severe, and when the kind and amount of alkali
is within limits given in the discussion of that subjects
Type 6 and the lightor phases of type 7 will be considered
- tillagble land for the above classes only when slopes do not
exceed 3%. The heavier phases of type 7 will be considered
es adapted only for the flooding of native grass and brush
land and then only on slopes not exceeding 2%. Types 1, 8,
- and 9 are not tillgble and mist not be included in eny tillable
ares or flooded grass land.

2e ALKALI:

— No alkali will be allowed on any Class A & B flooded or

irrigated lend, This means that the maximum emount of glkeli
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in the soil within the reach of plant roots will not exceed 20
of 1% of white alkali,

Under Class C, a white glkall so::Llicontent, not exceed=
ing «30 of 1%, would be permissable only when soil, weter and
slope conditions would indicete a possiblility of flooding to
maintain growths of grass—=brush for gre.zing. Any amount of
alkali ex;:xeeding ¢30 of 1% automatically excludes the land from
Classes A, B, and Ce Non-irrigated areas which, when brcught
under irrigation, might tend to develop alkaline conditions,
will be excluded from all classese. The Soil Expert will pass
on such arease The presence of black alkelil automatically
excludes soil from any agriculturel class, or any land to be
flooded for producing grass for grazinge
3e SLOFE:

Slopes mist be uniform, or require but little or no
smoothing or leveling, for Classes A and B and must not exceed
5% for soil types 2, 3, 4, and 5. For types 6 and 7, surfaces
must be smooth and not exceed 3%. In locating where it may be
feasihle to flood areas of brush or grass land, the sloée on
types 2, 3, 4 and 5 will not exceed 3%, and not more than 2%
on types 6 and 7e

The glove maximum slopes apply to Class C, with the
exception that under this class considersble smoothing or land
leveling will be necessarye.

4. AMOUNT OF VATER AND EXFEDIENCY OF HANDLINGs

1, Estimate drainage area from map

Ao Genersl slope of area (steep, moderate steep)

*38«
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Be Density and type of cover or bare rocke
o 2+ Obgerve gully and detormine if it is eroding or

Zan sme

nonwerodinge Note width and depth of gullye
i 3+ Soil type.
Refer all matters doubtful of water usc aud control to

| engineers,

FLOOD IRRIGATION;
Ae Gradet
l. Will not be confined to soil type 2, 3, 4 and
5 (recone. lege)
2 Will not contain any alkall at any time

3. Water rmst be gvailable for satisfsctory

. growing of tilled cropse
(Note all ares where water shed ares is large
in proportion to oultivated area, for engi-
neering survey)e
Co ‘ 4., Mast not hgve over 5% slope for soil types 2,
35 4 and §
B, Grades
l. Will be confined to soil type 2, 3, 4, 5, 6 ama

7 (Recone 1leg.)

2¢ No alkali will be tolerated in this olass

3e Adequate water available under average conditions

Slope not over 5%

CV-6417-201 NNO03681



adavess.

: 1.

2e
Se

4o

. 5e

IRRIGATED LAND:;

-
—

Cs Grade

Not recommended for agricultural purposes

Slope too steep or irregular considering type
of soil and allmli conditions

Presence of over «3% allmli

Excossive erosion conditions

lLeck of available water

Deficient dreinage

Existing Projectst

A = Crade

1, Will be confined to soil type 2, 3, 4 and 5.

2. Must have adequate water supply for growing

any crope

TN B =« Grade

l, Will be confined to soil types 2, 3, 4, 5,
6 and the lighter type soil in 7,

2¢ Must hgve adequate water for production
of two cuttings of alfalfa.

C = Grade

el

Not recommended for agrioultural purposes
1, Slope too steep or irregular

2. Presence of over 3% alkeli

3¢ Excessive erosion

4e Lgok of available water

5e¢ Defiocient 'drainage

4O

CV-6417-201
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Note: The amount of white alkali will not
exceed ¢207 of any irrigeble land. Any emount
of black alkanll eutomatically excludes any
land from project. Types 1, & and 6 will be

considered as non-irrigable lande

DRY FARMING:
A - Grade
le Will be conf'ined to s0il types 2, 3 and 4
when the slope does not exceed 5% and up fo
types 5 and 6 when the slope does not exceed 5%
2. Adequate seasonsl rginfall for the growth of
beans and corne
“ B = Grade
1, Willi include any dry farms which are not classed
as A grade, and which would not be recommended
to t;axke out of production because of excessive
erocion,
IRRIGATED LANDs (Available water supply contimious or
nearly s50)
Proposed Areass (Under consideration at present)
A = Grade
l, Will be confined to soil types 2, 3, 4, and §
when slope &taes not exceed 5%, and up to types
6 and lighter phases of 7 when slope is not
more then 3%




2. Must hgve gdequate water supply ' e ‘
S¢ Must be easily put under ditch
4, No leveling allowed for this classs

B = Grade

l, Will be confined to types 6 and heevier phases

of type 7
2 An uncertain wnter supply would Jjustify place
ing types 2, 3, 4 and § in thir grade.
3¢ A slight e.mourrt of leveling is permissable.
- C = Grade
4.;‘:1 Not recommended for agriocultural purpose
- le Slope too steep or irregular
. 2., Presence of over 3% alkali .
@ ’ 3. Excessive erosion . .,
L 4, lLack of available water

Se¢ Deficient drainage :

POTENTIAL LAND:
Grade A end B
Specifications for grades A end B under this heade

ing are the same as for flood lgnd and irrigated

land.

LSy
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S Gradé | o | |
o - 1. Will include eny soil types §, 6 and 7 |
. S 2¢ Area mmst be large enough to use probable water
| supply ;r such as to economically Jjustify control
of oxcess waters
8e Slppe must not exceed 3% and preferably not exceed
2%e :

S B -  WR_ 9926
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