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NAVAJQ SERVICE
AGRONOMTY DRAUCH REPORT
o
LAXD IAFAGEENT UNIT 3

Tocation:

Lend Yanagement Urnit #3 lies in the extreme western section
of the Vavajo Reservetion. Its confines are aprroximstely the 359301
perellel on the south, the 36°9L5' perallel on the north, the 1119451
meridian on the west, and the 111° meridian on the east. This boun-
dery covers the unit under the proposed chenge and the report is made
on the besis of the chenged toundary as proposed.

The area of the urit under the new boundery is )2§efootcres,
including 7,3LC acres within the Yoeneve Demonstration frea,

tbout /g ¢ of the Unit is waste land. £z 7 is renge
land end /- ¥ is {arneé ot prezent,
Population:

The population of the Unit is approxivately Jd/ g/ or 278

consumption groups. Therec are /9 Qo Xevajos, TR 4 Hopis and ', 9

Piutes within the Unit,.

The leavejos ferm approximately 1,154 acres, the,llfopis, 619 pcres,

and the Piutes hate lj acres. The government, ovms approxinately LOO
acres in the vieinity of Tuba City. There approzimately
acrce per copita farmed at the present time,

Topogrephy:

Most of this Unit consists of plateau. The only rournteinous
portior is Grey ountain which lies in the southwestern section of the
Unit., The country from Cameron north, west of highwey 39 slopes gen-
erally to the east. Gully ercsion is rnot serious due to the type of
soil end exjosed rock, This section is bounded on the west by the
Coloredo River canyon and on the east by the Echo Cliffs., The rolling

country ncrth and wect of Tuba City is fairly sandy and has been greatly

modified by wind erosion,
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Letive dunes are present and there are only a few dreinages.
canyons are found in the vicinity of Coal !Zne llesz and Towell
« There is a vide, rather flat ares alcng both sides of the

le Colorado Piver above Cameron and elong the west side of the

titc "ach. Part of the central section is classed as bad lands,

The largect éreinage in this Unit is the lertle Conyon sec~
tion of the Colorado River. This river forms the north western fcun-
dry end flows generally south. The second largest drainage is the
Little Colorado River which flows northwest through the southsrn sec-
tion of the Unit. Approxi.ately two thirds of the area drains into
this river. The third isportant drainage is the loencopi Wash which
flows southviest anld enters the Little Colorado River near Cameron.

Temperatures

Teaperatire recorlds were cnly availatle from one stati

in the Uni%, which is Tube City, and lee's Ferry waich is just across
the Colorado River. EBecorls are alcs t

i end Grand Canyon, oubzide of the Unit., These records are s

¢ T
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[
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Tenperaturs 2onge

« LrwT

Yeor Stotion TeXlmun ¢ ranirmum ¢ Lverage

, 1955 ¢ Tube City P00 a3 i 55,90

2 1935 Lea's Torry 109° +13° 61,5°

1935  : Toyonbe . 100° : 420 ; 52,20

i . " . "

i 1575  : Tlagstall : 920 i w200 i L5,.70

; 1935 Srand Cenyon 91° - 60 Ligo

Elevation:

The elevation within the Unit ranges from 3200 feet at Leo's
Terry ts 7000 feet on Grey liountain.

Painfall:

‘ Painfall records are availatle from one station within the Unit
at Tuba City. These records cen be ta%en as representative for most of

thelfc.rm land ovecause it 1s located where it will get very similar rein-
FOR .
Ldhndbe
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6 following is the record observed at Tuba City over a 29-
yeor incozplete record:

=3
57

‘ ' t Precipitation + Precipitetion : Average -
Nonth : During the Driest : During the "ettest : Precipitation
: Year. (1924) : Year. (1306) : Tor the Period
H H H
December @ «&2 inches : 2.23 inches ' ¢53 inches
January : W6 " : 53 " : o5 M
February L0 " : o3 ! : Sl v
| Yarch : ol2 T : 1,59 " : S "
| H H :
| April : 09 " : 19 " O
; sy : 02 " g 3" : 53"
| : : :
i June : HO M : 00 " : Jg "
{ . . ']
i July : 00 " : 1.73 " s W2
Py \ugush : «10 " 1,26 " : 9% F
Septomber ¢ Jdh T : 1,37 " : L T
October : 13 : 27 " : NS
Yovember Nolo B : 2,92 " : J8 0"
] Total : 1,53 " : 12,57 " : b2 "
3
g .
Grosring Season:

The growing sezson as observed at Tuba City over a oli-rear poriod
is shom as follows:

Average date of last ¥illing frost in spring April 23

Lverage date ci first killing frost in autumm Oct. 19
TLatest dote of killing frost in spring May 9
Eerliest date of killing frost in sutumn - . Sept. 19

Average length of growing season 179 days

(Data was obtained from University of Arizona Exbtension Circu-

lar #76.) »
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The above dates can be talken as
Unit as a vhole.

Frosion:

¥ind erosion is the outstandiag

generally indicative for the

erosion problem found within

the Unit, and damege from gullying is noticeable on a few of the flood

irrigated farms.
"c“r or 1light clay.

sandy soil vhich aids considerably in crop production.
fairly abundent with the limiting factor

soil is
velopzent being to supply sufficzient weter for

Cultwral Practices:

farmning .

The soil on the ferm land veries from a sand to clay
The majority of the farms, however, have o feirly
Apricultural

for agricultural de-

There are two principal kinds of farmers founé vwithin this Unit,

the opi 2nd the Yavejo.

The Iopi's not only practice &

more nodern type of agriculture,

N Y Y AP i -y
but they are more ellicliemc ureIrs ok tre available iy leénd ard water,

Their land is usually bordersd or terraced and
cary eseinet damaging flood wriers,
craps, bu corn is gprovably the princinal crop

protected wmiorc necos-

£rovme

The, raise o large voriety of

The Tavejos, in most cases, get by with as little work as pos=-

sidble in
the productivity ol the lerm 1amf’ is
is the priacipal crop grovm by the Yave jos;
a few

Very little forr mac

va.jos.
and hand +tools, such as the hoe, shovel, etc,

Yethod of Location and Muabering:

producing their crops, and citen this is done to such an ex-
greatly reduced,
; however, the;, do produce
squash, melons, and other vegetzlbles on the more productive lands.

Corn

hinery is used by either the Ilopis or Na-
The only coruion implements are the plew, the blade cultivator

Fach farm vas located on quadrangle half tones, made fronm aerial
moseics ard mwlered, using the came numbers as those used on the egri-
cultural suvrvey, and water spreading survey during 1935.

where more than one farm was included
brolen dovm, using the decimal system to number

vas placed on each farm

themn.

left off.

inning
A number

™n large areas
under one num:er, the tracts were
Additional tracts
of agricultural land not prevmasly loceted were numvered, beg
with the nuaver where the water spreading survey
to correspond vith the number on the map.

Potential land adjeacent to present ferms is not always located

accurately on the map.
potential land necr the present farm,

W

It is showvm and colored principally to indicate

e s e 8
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Lgriculbural Lend Classification:

o—

e forning on this Unit consists primerily of irrigeted and
flood irrigeted land. Dry farming is not found to be very successful
due to the lack of suificient rainfall, which averages ebout 6.2 in-
ches. . very noteworthy feature of this Unit is that the acreage of
irrigoted land is mere than twice the acreege of flood irrigated.
‘his gives a reccon for two imediate conclusions:

1. The farming is more concentrated into large aresas.
2. The far.. land ac a vhole lkas a higher per acre velue.

Or this survey, 110 ferms were loeated, which represent a to-
tel of 1,713 ccres of present agricultural land, and 184 acres of po-

] [~} 2 I
tentiel land. Desiles this, tuere arc L€y ecres of present land and

2 "

20 pcres of pctentinl land, wiich cores into this Unit {rom Unit 3
wnder the toundary chense. This malzes the totel acreage of present
lang, 2,177 acres, and roteantial, 20!y acres. This acreage will be
aided ivtc this Tnit and used throughout the report.

.-

The following table shows the land in detail token from Unit

Yoo lis
:  Precent Acreage : Potential Acreage
:Class:Class:Closs:Class:Class:Class:Class:Class:
Classification : A ¢ 3 : C ¢ G ¢ A ¢ B ¢+ C : G
Irripted : 0: 0: 0: O : O : 0 : 0 : O
Tlocd Irrigated : 216 5: 6: 0 :15 :+ 0 : 0 : O
Dry Form 228 : L : 5: 0 : 5 : 0 2 0O : 0O
Total s 9+ 112 0 :20 £ O £ 0O ¢ O
Cests 69 acres S L420.00 Liaxres Yag5oo
The fornm lend is civided into three types,and four classes under
each type, acccording to the legend cf land classification attacked o

this reporte.

1. Irrigoted land includes all farming done where permanent
viater is supplied for irrigation.

2. [lood irrigeted land includes all farming done vhere v
ter is supplied by accumulated runoff from rains.

3. Dry farming includes all farnming done where no extra we=-
tor is supplied besides the rainfall.

CV-6417-201



The following table is compiled to show the acreage of each
type of land, and the acreaze classified under each type:
Type cf Land : Present Acrecg:. ¢ Potentiel Acreage
Irrigated : 1195 : 101
Flood Irrigeted : €88 : 97
| - N .
Lry Tarm : oo : 6
Total : 2177 : 20l
: Precent Acreage ¢ Poteontial Acreage
:Class:Class :Class:Class:Class:Class:Class:Class
Clacssification : A : B ¢+ C G «+ A :+ B ¢ C : G
‘a Irrigeted s 16: 13 ¢ N 32 2 96 : : 5 ,
[ : : : : : : : :
Flocd Irrigeted : L51:220 ¢+ 6 : 11 : 7T : : 20
Dry Term : 271: 18 : 5 : 6 : :
Total : 1868: 251 : 15 : L3 179 : : 25
Agricultural Concentrations:
| !
i This TUnit is divided irnto five agricultural areas as follows:
1. Tuda City and vicinity
: 2. Moenave Demonstration Area
‘ E. Coal l'ine Yesa
« “illow Springs and vicinity
5. Cedar Ridge ,
| The follcwing is the general observations on each of these
areas :
1. Tuba City and vicinity:
The farm land located in this area represents the most
valuable agricultural asset within the Unit, Water for ir-
BT rigetion is supplied from three principal sources: 1lst,
= the Yoencopi Yash; 2nd, Pasture Canyon; and %rd, two small
reservoirs immediately nerth of Tubae City

CV-6417-201



e ML A Temae ©

The Yoencopi Mash,

A% present, there are approximately 730 acres of
land being farmed from the vater supplied by the Upper
Yoencnpi Diversion. Cf this acrecge, 210 scres are
govermment owned, 358 acres are lavajo ommed, and_82
acres are Iopi omed, The land is all bordercd and
border irrization is practiced. As a goneral rule,
the f£low of the Yoencopi Wash, during the growing
season, i. no more than sufficient to handle the pre-
sent land ol no potentiel land is proposeld under
this diversicn,

Tlo5d vmator pacses over approxi.stely 100 acres
of ¥1is land in eboubt the zentral sccition of the far-
ring area. Thic, hovever, is more of a detrilent to
the land than an advantage becnuse of the heavy soil
it cerositc and the head -osion it couses. To rem-
edy this, it is possible, and may be advisabls, o
cut o chonnel throuzh the farm len? to corry the flood
wekor into the Tconcopi Vashe. :

At severel locations on the farm land on each
sife cf the “™ach, head erosion is cutiing Lack into

e farms frem "he riain Yash. This needs control be-

covere sullies worls their ymy into the area. On
e lovrer farms on the south side oi the Viech, there
ie rnced for conbour dikes te¢ carry the flood vnier
avey {rom the farming area to prevent the cdepositing
of Leavy, raw, soll materiels.

o ok By b

&)

Sloughing along the Moencopi Vicsh is encroaching

on the farmn lani, cnd, ot orne lececation, is moving near
o

i

bl =

¥ ]
the moin irrigetion channel, All the planbting that
could be carrield out to help stop this sloughing threugh
the farm erec chould be dones There is no subjugation
worlz mezded on the form land other than the proper hand-
ling of voter and preper tillage proctices as could e
corried cut by someone charged with the supervision of

r

-t

the areca.
Vhite top wecls have beer reparied iz two locotions
S &are

through thi

ot
o. end severel fields were seriously in-
r Centrel reosures shoull be tolien

L DU, 4
ANL.CLUL

top, fo
provlan Siaouglou

e .
o ch of thesc wreslz, ecrecially the vihiite
cca spread very rapidly and tecome a scrious
L the vhole farwing arec.

Alkali is noticeable on about ten acres cf this
ferm aren, and seems to be Increasing., Proper farming
prectices and crops shomld ©te encouraged to check the
cencentration and sypread of this 2llzali,.

CN AT 20T
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The Lovrer Josncopi,

i A diverciorn doxm hics been constructed ir +ho loen-
5 cori Tach velowr the precent vpper dem, but nc land has
¥ Leen subjugeted. The soil at this location is not of
; the vf’"’;,' et quali*y, tut there is aprrexinately 320
' cercs of (lass © land, as class

ified b*' the Zoiis
Zrcnel, an lc.’-wut 70 ecres of Class C 1&*\" vhich couvld
be culiivated if the srater proves sufiicient to sub-
Jugate *lis amount, The fermding usder this diversion
+will e dependernt on using fell o.r\d sgrirg irvigetions
with the excepdion of o very few occacions when ell

the flow is net diverted for use at the upper civer-
cion during the Brox':*.xb seccon, In view of this fact,
it is oroposed thet th2 ccrecge be limited to 50 acres
and il the jroeet prowvec sutcecosivl, the ceregje coan
be ircreazel lster to tue extent of the water supplied,

e feet that the wwater
2ed upon durd rb the Io

3

3 up i
it ie wor, likely thoat such crepe cc Jrll vheat,
rnillet, and suder gress would nreve movre succcessivl.
Towerzy, it would prolally e e very good iden to try
‘ ‘ otiier ers.s or o szl serle, and if shey prove Sucsosc-
'«f 2ul, treir ecrecge can be increosed. It might ever e
f?_-{ wrorty <while fo. the governuent to operate o suall ex-

1 perimentsl engd deuomshration plet ob this lceation vrhick
¢ csuld help doionstrate to the Indians in this lecalidy
A the most successlul crops and the rrozer tillege rrac-
3 tices .
To progerly subjugete tiis land, it +wrill be rneces-
sary to fence tre arez, level ard border the land and
la;,’ out a systen of ditckese The main channels frem

on. of
the dar have alrcady been constructed.

Planticg is reeded near the dam to helyp proucc'b
the Lanks Ifrom slcughing off end nrotect the dam frem
side cutting.

2« Pasture Conyon.

The vater fron Pasture Canyor is used priccirally
7 Fopi fermars, They have approzivatel; 1G6 scres,
he Taveio's, ) acres, and thc government, 25 acres
which maYes a total of 235 acres under th:.s voter .,ource.

The govermment land in +this canyon is located near
the keed of the conyon and is all meadow or gracs land

e used for rasture, !Tost of the area ic swampy, with a
= high vater tebles It is proposed to put in a droirege

system through this area to drair the water into dit-
ches and run it dircctly to +the reservoir. By doing

CV-6417-201
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s, tho ditches would probebly drain the land sul-
: ie ntly that garden crops and fruits could be suc-
=5fully produced, where gress is now grote

Below the government ferm a large send dune is
moving into the canyo. and endangering the vater sup-
ply end reservoir. This should be fenced and planted
as much as possible to reduce the danger of the sand
dune wmoving into the canyoi.

L definite ditch is nccded from the reservoir
to the Topi ferms rather than uvsing the old zully bot-
to- where the vater meenders eround and sulfers a loss
due to secpege and evaporation.

Yo work is needel on the liopl faims except the
proper supervicion of waler usage. As a generel rule,
the availatle wator iz no rore uhan suflficient to hardle
tlie present farms, However, if tle water supply is in-
crecsel by rroper dreinage and storagc, t.ere ic nore
land net‘rb,, wn.ick could be placeld vnder imrigotion.

servoirs north of Tube City

The land irrizoted fror these tro recervoirs is
goTernment o’..::va. I comprices approxivately 35
it ic loeated within Tube Ci'b' and is used

Covernr mt enjplojees and agencies within

o worls or treatment is proposed on this arcee
Yoenave Demonstration Aree. -/ 7 art

Tater fron smoll springs end seeps is supplied for
£1l the farms within this area and represents o very val-
veble agriculturel asset to this Unit. Storcge roserveirs
have been constructed et the three following loc~tions to
mele use of this available water:

Be M‘ oena~ Day School

b. loenave TCemonstration Area Camp

Ce ant of Yoenave Denonstration Aree cowv along
the Tuba-!ceneve road.

The farm land under each of these reservoirs is
terraced or bordered and well teken care of so thet
no vorl: is necued. However, at the Mcenave cSay School,
at the SCf camp and at the loeations of Ferms 15 and
17, alcng the Tuba-loenave road, reservoir sites have
been loceted by the Engineering Branch, which could
store the vater for use during the growirg season,
that ordinarily runs to veste six monthe out of the

Sy

CV-6417-201
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h-l

year. Zuitable foarm land is aveilable for expansion
tc the lirmit of the vmter developed et each of the
recervoir locations and cen be developed at a very
reasonable cost, This land would require leveling
and bordering and a system of ditches.

The wireage nov farrmed in this ares is 107 scres
end the estinated acreage thet could be put under
cultivaticr. by the incrcased storage of the reser-
voirs is %5 acres. A1l of this land is inside of
the l"oenave Demonstration Area fence,

Coal I'inz lesu,

The fermirg in this area is of an entirely different
pature than that found at Tuba City and l'ocenave. The
ovmers are dependent entirely upon flood water to pro-
ivece their crops. Most of the Indiens have their farms
locdtod near gullies or gully fans where they can get the
benefit of runoff from the rcin storms. Yost of the land
in this scction is fairly sandy and faverable for farm-
ing where voter is supplied., At ths mgrecent time, there
are very few borcders cr vater spreecders on these farms
and work is needed to spread the wuter more wiforrly
over the ferm leand to prevent it from starting a channel
through the lower~ parts.

Willow Springs an? vicinity, L ) e
v

This aree is vwery similar to the lloenave Lresa except
thet it hasn't been as highly developed. Viater is supplied
fron springs, and, ot moct of the ferms, there is some
tyre of a reservoir which is used to store the water long
erough to get a gcod stream for irrigating. Vone of the
reservoirs er large enough to store the flow durirg the
wirter.months.,

The land now: being farmed 2= on e 2-6 slope, but it
is either terreced or btordered. At several of the firms
flood water often cuts 2owvn through the ferm end va hes
out the borders. This can be diverted around the sive of
the farm with a 1ittle work, and should be done +o protect
the land now under cultivation. The storege capacitr can
be incrensed on the reservoirs now in use, and at the lo~
cotion of Farm #11 (Quad.l9) e reservoir cen be construc-
tzd to store veter for irrigeting this farm.

The acreage in this area is only Ly acres, but this
land is veluable bscause it is supplied with permanent
vater for irrigation, and the agricultural land within
the Unit is limited by the amount of available water,

- 10 -
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5. Cedar Ridge.

This area is comparable to the farm land found on
Ccal lMine Yesa. The farms in this area are all located
along one general drainage which flows north from Cedar
Ridge along Highway 89. These farms are dependent upon
flocd water to produce their crops, but on some of them
the gully has cut dovm and the farms only get water when
the vater overtcps the gully benks., However, at the lo-
' cetion of ferms 11, 12, and 1% {(Quad.85), it is possible
* to border the land and utilize the available vater which :
Just tales a natursl course over the land at the precent
time. Farm land is very scerce in this vieinity and
every effort possible should be made to protect the pre- .
sent land.

%

NN002628
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Lgricultwrel Crops Produced:

: Owing to the foct thot this survey vams conducted during the

( winter months, it wms impossitle to determine exzactly the crops gromm
during the previous secson. Fovever, estimates were made as necrly as
possible, and the following ecreages of the different crops obtaineds

Percent of Total

55 o067
19.437
103l
L 967
34317
2.3l
877
2,117

Vegethebles

T

Orchard

Alfelfa

ST R 0

Sguash

l’elons

Deans 87

@ %0 snfon wsfes eslse er]ler 2ol vo]les selwe selee wofoe oo ee
*8 o0 oo lee selee wofer scfer 0e]e® caloen enlee sales s ea aafoees se

Yields:

Fo actuel measuremonts of crop yields were made cn this Unit;
therclore, the yields %fc be listcd are cotimates compered vrith the yields
of cther ldirtricts stulied, and infermation from people within the Unit.,
For this reacon, the figures chould by no means be talken as definite.

¢ Precent Avernge : Expected Average
Crop : Procuction : Production
Corn ¢ 20 Lu. per acre ¢ 25 bu. per acre
p 2
: ~ :
Sudan Grass ¢ 3 tons per acre : tons por acre
5 Alfalfia : 2 tons per acre s % tons per acre
ot s :
;". " Sguesh : 1,000 lbs. per acre : 5,000 lLs. per acre
: 1T f . : .
elons : 14,000 1bss per mere  : 5,000 1vs. per acre
: Beans : 300 1bs. per acre : 400 1bs, zer acre
| =}3= R Wﬂ_n
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The expectsd increasad production can be accomplished by the
following:

[
-

Yore effictent use of the svailoble water,

2. Crop rotation and strip cropping where wwind erosion
. is seriocus.

L)

Proper seed bed preporation.

N
.

Prgpor sced selectlion,

f__

1

. The introduction and use of simple farm machinery.

6. Feoll plewing to reduce the domnge being done by
¥ cutoriac e

Sug, ectsd Crops: .

Suggezted creope to be producel on this Urit will vary some~
vhat with the tyve of forming. On the irrigatsd land at l'senavs,
Tuve City, end Willowr prings, frults, vegetables, alfalle and various
grainc can be grov. The more valuable products should Le ercouwraged.

[} On the rcuaining portion of the farm land, corn is the priacipal crop
recowusended, but besnc, squech, melons and fruit trees can be growm

WD Os

et the mora foavorsvle locations where wrater is sufficient.

ar Pests, “ezds, Rodents and Inscell:

b
g

% Gwo locations on the Upper locncopi faras, white top weede AP
have been reportel and need iwmedisie control to prevent them from RARE

spreading fuvrther tThrough the farming aree. LT

Another weed noticed on the loencopi farms waes the coclzlebur,
This weeld infectz the pasture land and the idle land along ditches
and fences and spreads into any fields wihilch happen to be idle a

SeLS0oN.

T L

Loco w25 noticed on scme of the farms in the Willow Springs
vicinity. However, this could provebly easily be controlled if forms

Radent control is needeld on practically &1l the farrms. The
pocket gophers and kangarso mice are the most comuon. 2Zrairie dogs
oere ot a serious provlem at the present time on the fara luni,

Tie one outstanding crop insect pest vhich is active on the
farics of tuls Unit is the cutworm. Demnge is reported from all of
the form arcus and contrel measures are needed.

25 %w%w i:%}eg?” ;@71“ ey

o4
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The codling moth is active on the few fruit trees within the
Unit and control measures are necded to produce fruit crops.

The grasshopper demage wes very light during the last season
according Lo what information could be ovtained. However, the far-
ners, especizally those in concentrated areas, should be on the guard
for outbreals of these insects and checlkt them imwediately.

2
n
L

Recomendations:

The following are the agronomy reccmiendcations for
land within this Unit:

1., The folloving projects should be handled under
ernuent supervision:

The Upper lloencopi project.

Pasture Canyon zroject.

Toenave far area.

The Lower lloencopl project.

The farms in vicinity of Hllow Springs.

2, ™Wind bresl plantings should be encournged Lor w1l the ferms
vherever possible,

3. Tavejo farmerc chould vo encouraged to grow a larger veri-
ety crops on their more rroduchtive lands.

Tre introductisn and use of ordisary farm mechinery such
discs, harrows, grain drills; listers, mowing mechines,
nd roles, neels to be encouraged, especizlly in the more con=-
centreted fern sreoas where one implenent could te used on se-

veral ferms.

5. Podent conirol for Loth poclzet gophers and lkangaroos mice
should be cearried out on practically all of the farms,

6. Cubwerm demage should be controlled vhersver pos:itle by
fall plowing or wvhers this is not possible, listing the land
at right angles to the prevailing winds would help reduce the
AoTeEe .

7. Provisions should be made wherety the {ruit trecs ol the
district can be sprayed. This will probably need to be hand-
led by the government because the Indians themselves cuannot
afford to invest in spraoying equipment for just the fewr trees
thet each owmer has. The spraying is needed to protect the
trces azainst demege by the codling mothe

“15 -

e e et T
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8. Tlood water storm ditches need to be constiructed across

about the central section of the Upper Yoencopi farws to .
handle the runoff from the bluffs north of the farming aree.

This would prevent the danger of silt being deposited on the

land and the crops being destroyed by flood water from this

source.

9. Heaéd erosion which is cutting in towards the farms from
the main wash needs to be checlred before serious daxage re-

sults,

10. Contour dixes should le constructed on the lower farms

on the south side of the loencopi Viesh to carry avay the {lood
o water end heavy soil materials which are now being deposited
4 on the fori land.

Pyl o
4 tlie Yoencopi Vash and the drainages into it through the fara
BE B &
; arca with the aiw ol protecting the farm: land egninsty the
- sloughing of this wash. .

b . : .
11, As much planting &5 postilble should be carried out along

12, Liediately below the diversion dam, there is a necossity
ﬁ of relocating the main irrizstion chamnel due To the loencopl
I “eoh cutting in nenr the ditch. It seemed more feasible to
a relocate the diteh than to try and stabilize the wash. (For
' nore details of the necessary wrorl, consult the Enginsering
report on Tuit #3.)

RS C)

N R

w2
i S

13, “hite top weecds found in this area should be contrulled

incelizbely. If they cannolt be checlked by lreeping them plowed
under or hoeing, chemicals should be uced before they becoue 20
a serious problen. :

TTFRYCIRY) TN

it

oA G

The cocllleburs found within the arez slhiould be controlled
oy the ovmeors of the infested fields, and they sihould ve re-
guired to lecp their fields clean of these weeds as mich as
possible,

1. The allkeli problem on this area may look small at the pre-
sent time, but the infested arcas should be treated vefore the
aren is larger , and control becones more expensive. It is re-
comuended that a detail survey be made of the cause of this
alkali end from the findings, the proper corrective measures
can be ascertcineds

-r

15. The Lower lloencopi

In view of the fact that & diversion dam has bcoa construc-
ted on the Lower lloeucopi and is ready for use, it is proposed
that et least 50 acres be leveled off and subjuzated as soon
as poseible. Such crops as wheat, corn, rye and Sudan grass

CV-6417-201 T NNG02633



would probably be the most successful in this area btecouse

of the type of irrigation this area will receive. In connec-
tion with the other farming of this area, it is suggested
that a goverrment experimental and demonstration plot of 10
to 1% wscres Lo handled for the purpese of determining the
most suitable crops for the area and for demonstrating end
encouraging the Indians how to rractice a more modern type

of agriculture,

»nda

This entire area should be fenced to protsct the farm
land proper, and the land adjacent to the farms. This will
give the vegetatior a chance to protect the farming area ag-
ainst serious wind erosion.

16, Pasture Canyon

The area in Pesture Canyon, which is now being used by
the governent for pasture, necds some drainege ditches to
carr, the weter directly to the reservoir rather than spread
out and cause a svwempy arex ac now exists. These drainage
citches woull prozavly drain the area sulliciently that crops
could be raised succesesfully. It has been sugiested that
thic aree be turned over to sone of the advanced schocl boys =

: to use for varicus crop projects. This would be a very worth- L
€%§ vuile rroject and coulld do much toward troining the toys for E
Tuture farning. '

[

il e
ma

N

b it it i

—

17. Gelow the government pasture, a large sand dune is work-

ing its way into the Canyon, and is endangering the wmter sup-
ply. This should be fenced further back to the west, and all

the vegetation possible encouraged to grow on it.

18, The ditch betiresn the reservoir and the farm land should
b bec laid out in a definite course to the ferming area rother

: then let it meander around and toke its course along the old
g gully bed, for a great deal of water is lost in this wey both
= through seepayge end evaporation.

19, loenure.

Peservoirs should be constructed et loenave Temonstration
Aree cang, ot lloenave Day School,at the locetion of Farm 15,
and Ferm 17, Quad 19 (111915 ~ 34015t'), For more detsils as -
to location and construction, see Engineering report). These
rezervoirs vwould store the winter water from springs for use
during the growiag season. By the construction of these re-
servoirs, epproxivetely 30 to 35 acres of additional irrigated
land could be farmed. The land would neecd leveling and bor-
dering.

[ e
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Planting of useful plants should te cerried out at ell
the seeps and springs which are not being used for irrigetion
end all woste wabter ditches which handle the excess water.

21. Cool YMine iesc.

The larger flcod irrigoted farms on Coal XNine neeld some
sort cf a water spreadiny structure to provide a uniform dis-
tribution of the water over the land. These should be talen
care of to prevent the fields from gullyinz.

22. Willow Springs.

4% the location of Ferm #7, Quad 19, the flood water needs
to be controlled if farming is to be continued on this plece
of land beczuce at proesent a gully is forming wihich is endan-
gering the form area. If it is too expensive to protect the
fern, the stream from the spring should be planted and used to
produce various fruits,

23, At the locetion of Farm #C, Cuad.l?, the lower reservoir
sterage should be increased and the flood vater from the east
side controlled. The ovmer could do this work hinscli and with
the increased storege, he could probably irrizate two or three
more ACIES.

o1, At the location of Farnm 799, a dike should be consiructed
to divert the flcsi vmier awar” from the forn, and a reservoir
shoulld be constructed to store the weter for irrization.

25, Tarms 10 and 10.1 , Quad. 19, both need Iflood woter con-
trol. Farm 710.1 is receiving the grectest demage because the
water is washing out the terraces and forming & guvlly. The
reservoirs at these farms are small but they can probably hand-
le the land now veing fermed. However, the owners should clean
these reservoirs out arnd gradually increase the size of them

es much as possitle.

24, At e suitablc locetion between Parms #11 and 12, a re-
servoir needs to be constructed to store the water during the
winter months to be used during the growing seasone This forn,
at present, gets very little water, Vhen the reservoir is
built, the owmer should construct borders for irrigeting the
land,

27. The flond voter needs to ve diverted from the gully which
goes through Farm #12, Quad 19. This would not require very
much work and is reeded to protect the farm land from being
cut into by & largs gully.

CV-6417-201
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28. The ovmers of ferms 220 and :#21 should be encouraged to

construct small reservoirc to store the vmter and get a good

head for irrigeting thelr farms. They also need to repeir

their gresent terraces and more fully utilize the snall a-
unt of avzilable land they have.

22, Useful rlantings should be made in all the seeps and
‘springs in this arca viiich are not used for irrigation., All
ditches and channels whiclh carry the weter vhon it is not
beirg used should also be planted. Verious fruit trees and
shrubs would probably te the most useful, but the basiket wil-
lov might also be in‘roduced in a few places for use in bvas=-
et voaving.

30, Celar DRidzce

r

nal

Parme -5',1, 1.2 and 1,3, 2uald 85 should be borlered for

f1looC irrigetion. A gully fane on these farms at the present

time, ond the weter is ver- uaevenly spreal. woelow Iorm 1.3,
the gully gets too large to divert and hiondle on the forms
. in thet vicinity; for thig reason, the water cshould be used
@ as much &5 possible on the uprer forms end checked befeore a
gu.Ll;; cubs througsh thex. T the Lalance of the forus in thi
area, Conusu llsti*:.'c; ciould be erncourazed to help hold ’che

| .,,all anouwnt of woter on the loan? viich it receives, :

21, At the locotion of Tavajo Sorings, Quad <7y & deteiled
invectijntion should be nale of the amount of water. If it
is goflicient, a reservoir can ve constructeld and form lend
gl : would orobebly i be o veilatle near the h‘"‘.*.'r&;’. Havevrer, a
i £o0ils survey © L5 Zeterrine the degth and neture of the coil

Tre totel cost of the azriculturuzl developrent within this

Uris, involving leveling, Dfurrowing, bvordering, terrocing, or uszi- :
Dormly cprecilng "m“ﬂr, ags the cose nay bLe on the rresernt form landg,

is approxi: ately DL, E45,00, The w-t;.aw" cost on the potential land

is approwivately ;-‘,2,,95.0-. These costs o not includs diveorzion or

Citclhes,

-19 -
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M. felleing ic a list of cutctanling projects within the Uait
vhiich need Iiiedicte worlis They are listed aecording So priority:

TIETIAIV, T AT A AT T TTATYE T T A Y '
1, ITTATCION AT OLD UomvE (DAY Su--C’.‘uz

Tarr 6. Quacd. 19, (111915t 34915t )

Fxpancicrn of this ferm will be made possible by the

constructior of a ymicr storage reserveir. Three poscille
&5 sites have been lsecated Ly the cengineering branch, This
, reservoir could ctore the permanent vater viich ordinar-
21y runs to wacte ot leact six montks of each year, The
engineers estimate the average cize of thic streem to be

aiproximately 1/2 second ft,

[ 4]
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are, ob precent, two reserveirs tut the;- ore
deguete te store the vater over the wi r’cs-r rontks for
use aur;ng the growing season.

--rmroxlA aucl*' 30 acres arc under cultivation with
the wresent systen and it is estirated that 15 alditional
acres can be subjugtted and irrigoted from the adliticonel
"'or' geo IS aighs Ls- noted that thers is mere land which

could be subjugated il {the water proves to Le in excesc.

T.e clere on this land is fairly le7el, averaging
etout 15 The soil varies from e sand to zandy loaw. ind
erczion is active ¢n the arno end reeds wind brociz plan-
ting T]wis roo ie ceanctle of preducing all kinds of
c*ofs and should ve uscd {or those crops widlch will pro-
duce the g,“e""'"" returns, Teveling ornd bordering will
be reguired. The estimnted cost for this work on the
lard is 815 Ler ecre, :

oy "q"‘"*cmﬂx TP T oRT
i, - [ PN .

locction o;-?. = M, fued. 12, (111°15 0 36015¢t)
Joas hr.s beesn the 'cencorpi Wasiie This
upper l'ocneop » y datile

~.1*_~:.‘; t:e prowing sceson cll the veter
the upner cdan except flord TIRTerS t
irg at the loseot
dent upon the use of foll a.w_d F"rlng
The coil ot this locaticn is not of the very best tyre
for faornirge It i< roted Class "DV by the Soils Dranch. It
reries fron a light clay lzcm to a clay.

gbout 1% but the land is very hummocky.

3 borlering will obe requlrni for nroper suo-
aree, The estimated cost is [18 per acre.
‘ave"v 00 acres of suitalle land vwhich

s Lut it is proposed that the developrent
ecres until the project has proven success=-

DOATFACTE ATD SURJUGATICOT IV PASTURE CAITYON
Qued. T1 \111036°15 )

This area, knowvm as Pasture Cenyon, comprices farns
numbered 1ly, 15, 16, 17, 17.1, Quad. 71. At the location
of Tarmns 17 and 17.1, is the source of water which supplies
the Hopi reservoir aond Hopi farms. The vater seeps up
throughout this arce and mcancers its way to the rescrvoir,

-2] -
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It is proposed to put in & system of ditches to
drain this area and carry the woter directly to the re-

Sy

servolr, If this is done, the lend which is now a greasy
SWAIL cin be lc\e;ed up and used to produce fruit and

gar&e-. CJSCTS e

--p‘-rc::i;auclj 25 acres could be brought under cul~
tris Je The estirateld cogt of levelirg

tivetion in
iz %5 per acre, “vro additional irrigation wator is
needel It ic recomuended to furrow irrigate.

Le DESELATITIT O PATVIE 36 17
15 (111°15+ 35%151)

Terme 16 and 17 locoted Lelow the bLlufl on the road
betweer Tube City and oensve, Reservelir storuge sites
have besn lcecated at ench of thoce farns to ctore the vo-

* Torn 16, thers is

ter cupplied Uy pernmancrt soring.
nhor fer c.r;:'o:f.i" atel; 5 acrecc and at Parn 17, encugh

wotber Lor about 1C ceres.

nd Yo sandy loam, and the slopc aver-
ares about L7« The len will need to be leveled
and bordered and a gysten of diteches laild out,

1.
Vi1

cost on the forwm land is V17 per acre.

e

T™e ostirla

- - - i
5. EXPATSICN AT MIOEUATE S, C. O. CAMP PATY 5

bk Lo [ES WY S

Mad. 15 (111015v 36°151)

Typoncion at the locction of Farm G and more vmier

LJ\J..‘ -

Jor the precent farm cen be macde possible by the conztruc-
tior of a recervoir at the site chosen by the Engineering
Sranch. Potentiel land is lecoated just below the present
farn and reeds ve Ty litsle worls The soil is fairly sandy
and the slope is about 1-27, Thc estimateld cost for de-
veloping the farm lend is ;10 per acre.

6.

Spread the floodvoter rore evenly on the farms on
Coal Yire !lasa,

Cn Quad., 70 (111°36°15!) Farms Fumber 2, 6, 22, 2,
and neel o more uniforn disiribution of wveter. This can
be accomplished in most cases by & spreader at the head

- 20 -
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of the field, The soil on these ferms is fairly sandy
and the slope varies from 1 to 3%. The present acre-
ege of these forms is 215 acres, which can be increased
5 acres by rroperly handling the available weter. The
estimted cost on this land is $10 per acrs.

Te TILLIT STRIVGE AWD FARVS IN VICINITY

The ferming in the vicinity of Willow Springs is
sinilar to that found around Xoemave, Water is sugpplied
from small springs end all the farm land is bordered or
terroaced,

l'ost of the ferms hove sore sort of a small reser-
veir for storing the vmter tc get a good head for irri-
gating, but rone of ther have & large enough reservoir
to store the winter water At the location of Farm :H11,
Quad 16 (111°15°36C151), it is possible to construct a
rezervoir at the upper end of the farm which ca. store
the water from Tarn 712 Juring the winter time. The
soil on this ferm averages a sandy loam, end the sleje
iz not over 27y The lond is feirly level but tordering
will be necessory.

At the locotion of Forwm 10 end 10,1 in this sane
viecinity, irnediate work is necded Yo divert the flood
vrater avey from the presernt farm land because, at the
precent time, the flood water brealls through the ter-
races and couses e greoet deal of damage. A means of
storing the winter water would be very bencficial but
on this survey no suitable sites were located for this
TUrpose.

€., CEBZAR RILGE FARS,

At the location of Ferms 1.1, 1.2, and 1.3, Quad. 85

(111°30136°%01), the flood vaicr which is their source

of woter fons and takes e naturel course through these fields,

The lower cpots get too much woter, and tho higher spots
go dry. Bordering is needed on these farms to give a
more uniforn distribution of wvater and ‘to help hold as
much as possible on the land. The soil is & sondy loam
to clay loam, and the slope aversges 1 to 2%. The acre-
ege iavolved is about L5 ecres of present land and 6
acres ol potential, The estimated cost for bordering
is %25 per ncre.
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Swrmary s

1,

2.

Land l'anagement Unit #3 is located in the extreme western
section of the Nawvejo Reservation.

The area of the Unit is p&poacres, of which a¢s jo8hcres
are taste land, ;ys /_é_{/_ acres are renge land, and 21,17
scres ere fern Yand, _

B,

The population of the Unit is Q/P/
Thore ¥e,¢ /s nires por cepite now being farred
¥ it acres per capita novr being farmed.

The topography of the Unit consists mostly of low rolling
sandy country.

The principal droinage of the Unit is the Little Coloredo
River,

The mean tempercture at Tuba City is 55.99.

The elevation renges from %200 ft. to T00D ft.

The average roinfell et Tuta City is €.9 inches,

The averzge length of the growirg season is 179 days.
Tind erccinsn alfects ell the farm land within the areas
The soil on the farms avercges a sandy loam.

Ihe cultural practices are mostly native.

The acreege of irrigated land is twice the acreage of flood
irrigoted lend.

The present acreage being farmwed in this Unit is 2177 acres.
The acresge of potential land loceted is 20l acres.

The five agriculturel divisions of the Unit are: Tuba City
ard vicinity, Yoenave Zemonstreation Area, Coal line lesa,

B

Tillow Springs and vicinity, and Cedar Ridge.

The ferm land along the lloencopi Vash represents the most
valuable agricultural of the Unit.

Potential land is linited to the emount of weter that can
be supplied.

A11 the irrigetion rrojects need direct govermment super-
vision.
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20, On the Upper loencopi farn erea, control measures are
needed 4¢ check: '

&, Head erosion

* be Alkeli demage
c. Vhite top and cocklebur infestations
de Flood veter damage.

2l. Storage reservoirs need to be constructed on the Moensve

Area .

22, The ferms on Coal Mine !’esa need & more uniform distri-

tution of flood water,

23. Part of the farm land rear Cedar Ridge needs bordering.

2li. The estinated total cost of subjugation is £8,1:60.00, which

is divided es follows:

»5,665,00 on present land.
$2,79%.00 on potential land.

Attached is a

terme used in the agronomy survey sheetbs,

Approved: Subrmitted:

legend of land classificaticn and definition of

J. 0. VWoods 2, 17, Ivory

Chief Agrononist
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