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Lounde.

Lang Lanarmenont Unit Yumber 3 iz loceted in ths exbrems western
portion of the litwjo Resorvation and includes the Bopi villane of
Loeazopi. Rouskly, it includes the Roosrvetion west of the 1l1° of

lonzitude. Setorel chevges hawve boen mode ix the locetion of boundar:.

Tovewar, ¢hie report covers only that area which will be enclesed by

the £inel boundery lins,
The boundery of Unit inmiber 3 4c as followss Sterting at Black

Fzlle on the Little Colorado Iliver the toundery follows the river
epproximately .exn xiles zorth To the bozinadng of the fenced vortien
of the Keoserwvotiozn boundery. Tiw boundary of +the Unit then fcllm:f;;
tho fenced Resorvation boundery to the west end south for ebout twenity-
Pive miles, then rms rouzhly morth for thirty niles where i%t arnin

cets the Little Colorado River. It follows cown this river for two
miles to its junctien with the Colorsdo Fiver. The boundary then cone
tinves ¢o follow the Reservetiox boundary up 4the Colorado River 4o e
point ebout six riles above the iawvejo Bridre, i‘rmn here the boundery
of Uai% Tusber 8 doos not follow the Reservetion boundary but runs
southwerd elor; the Dcho Cliffe %o & point two miles north of the Gap
Trading Post. Eore it goes slizhtly north of east along Crool:éd Ricze

for seventeen riles, then southomst o Little Vhite lesa. It dhen

oes south for seven riilec to the loemcori Tash, at the 111% of lonzitud
g y ’
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The boundary then goes east up the Moencopi Wash for thirteen miles,
then south for twelve miles to the Denibitc Wash. It follows this
Vash soutlwest, gies &omd the south end of Ward Terrace, thenm con-
tinves on aont}.west back to Bléo'k Falls on the Little Coloreado River,
the point of urigin,.

gi %he boundary es outlinsd sbove enclozes en erea. of 1, 750, £0O
z?,'é;raa. Included in this ere the following areas, which arr interesting

due to the fect that liti:le or no woi'}c 15 recommended or them:

Yoz Kave Demonstration Area . . . . . . « 10,500 acre:
Brrrenr
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ZToprgraphy and Soils

Elevation in Unit Fumber 3 rverages ebout 1,500 feet. Apprbximato

olevations are given below:

Leos'Ferry...............3,200f69t
COmP "OBl o o ¢ o o o o o o o ¢ 2 0 o o+ o 1,200 font
TUDA CAEY o o o o o o o s o o o o o s e« 500 foot
Kouncopi Plateaﬁ v s e e o e e s s e 3,500 feat
ROd HBBB o« ¢ o « o o 0o 0 80000 o¢a 6,500 foet

Gr‘eyHoun‘i‘.ain............o. 7g000foet
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The topography of Unit Kumber 3 oonsists mostly of plateaus,

In the southern part of this area these plateaus are gensrally level

with a few rathor large drainages which flow tomard the Little

Colorado River. Howell Mesa and Coal Mins lesa ure both ocut by a

canyom 500 to 800 feet deep. In the wastern portlon of the Unit

between the Little Colorado River, the Uolorado River, and Echo Cliffs

is & gection of rolling country bounded on the south and west by desep

canyons, The slope is gensrally to the east end druinages are shallow

dus to the type of soil and to rock outcrops., The central portion of

ths Unit is classed mostly as bad lands. %The northeastern and easternu

portion consists of rolling land which has been wind modified. There

is very 1ittle runoff from this area and few drainagec of any kind.
The only mountainous section is Grey Mountain in the soutkwest corner

e of the Unit,
0f the goils of Unit Mumber 3, most impcrtant from en sngzinser-

inz poirt of view aro those derived from Mosmoopl and Chinli Shales,
indicated on the soils map by symbols L2, L6 and 60, These goils are
usually heawy in texture, have & relativeldy high alkali comtent, end
ars .often disperssd. Vhether residual or alluvial, these soils can

usually be recognized in the field by a reddizh brown or meroon color.

Hoavy textured soils of these serles, indicated on the map by the

toxture symbols 13 and 16, have n relatively low absorbtive capacity,

R | YT

o~

CV-6417-201

NN005906



If highly dispersed, the rate of water penetration is almoat nil,
Further, because of the high oley and elkali content, these eoils
ere usually unadspted to egricultural defelopnent.

Other Amportant suils mapped in thic Unit are the Todilto in
the eastern and northeastern, and ths Springerville and Kiabad in
ths southwestern part of the Tnit. These s0ils have e friab1o or
loose, permeable surface soil, and a fairly deep heavier textured

subsoii. They ers well adapted to renge use, but are umadapted ¢o

sgricultural development, Tith the exception of extremely sandy

toxtures und occasional small areas which are highly impregnated with

elknli, these moils cax be approved for structurdl purposes, 4 typical
aliali erea on the Todilto se.ies cen be obsorved imm: limtely esst of -
Tuba City.
Drainage

The largest dreinage in Unit Humber 3 is the larble Canyon
_seotion of the Colorado River. This river forms the nortlmestern

boundary and flows gensrally south. The second largest drainazy 1s

the Little Colorade River, which flows nortlmest through the southern
part of {he Urit. Two-thirlds of the area drains into this river., The
third lergest drainesge is the Noencopi Wiesh, whioh flows southrest

and entors vhe Iittls Coloredo Riveyr at (ameron,
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Yhe Colorado Biver is definitely oonfined to its chamnel

within £he Unit, es it rws through a canyon varying from 600 faet
desp at Tces! Ferry to an ostimsted 3,000 feet at the junction with

the 1ittle Colorado. The Littls Colorado has & wandy river bsd
above Cameron. The bed itself averagzes 600 fect wide with a valley
a mile or more in width, During flvods the yiver will be ons-half

mile in width at places. There is vory little gully erosion in the

f stream channel or in the side drainages. Bolow Cumeron the river is
G

confinred $o0 a canhon which rapidly increases in depth as it approaches

the Colorado River, The Mosncopi Wash flows through e walley

d generally 2,000 feet or more in width, The wash is confined in a cut
l . . , '
;- bank gully verying in depth £ram 15 to o0 fect amd 100 to 300 fest
'ideo

| Within ths boundary of the Unit no use can be made of the
pernanent flow of the Colorado River. Deep canyon walls prevent ths

use of the water on any of the surrounding country,.

Vory little uss oan be wade of the semi-permanent flow in the

Little Colorado River. It is entirely possible that some farm land
could be located on sand bars a few feet above the river, Suv-irrigation
should de sufficient to produce e good crop. However, a crop could not

be expected every yeer nor could subjugation be atteipted dus to tha

denger of flooding, Due %o the size of the river, any diversion structurss
would mecessarily be large., Such e structure would regjire tha sudbjuzation

> -7-
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of at least 1,000 acres of land, and no uwuch area was found in the

vicinity of the river,

Although the Moencopi Wash ¥.¢ o semi-permanent flow end a
relativeiy wide valley, little additional use can be msde of this
wator, The soil is of e poor type for farm land end alsoc during the

months of June and July the entire flow of the wansh is hardly
sufficisnt for the land already developed. There are two diversion
dems loceted on the Wash, However, they will ve described under
*Projects”, Both of these projects could be greatly improved if e
storage of at least 500 aore foot capacity could be found on ons of
the larger dreinages of the Moencopi, An attempt to find a location

for a reservoir was made in Coal Uine Canyon but weather conditions

prevented & survey exoept in a small portion of the canyon,

In mmbering these drainages the following system wac used;

ket 2

sl Colorado RIiver . o o » o #1.0

Little Colerado River . o #2.0

Hoeneopi Wash ¢« o ¢« ¢ = o JTLBQD

Side drainages of these are given the whole number of the main drainage
and e decimal which indicates which side of the wash it enmters from.,

Facing upstresm on the Moenvopl Wash the first side drainage to enter
from the left wovld be #3.1 end the second 73,3 etc, Those entering

from the right would b2 given ounsecutive oven decimals,

T.C.-- 2181
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Clinste |
The following reinfall and t=mperatws records of Tuba City,
ocmpiled from a 29 year inccmplete record, are representative of most

of the Unil:

¥ormal Xonthly, Seasonal, and Anmmal
Temperaturs nnd Precipitetion at
Tuba City, Arizoms (Elewetlon LS00 feet) |
Tempsrature Procipitction
Honth Yean | Absoluts| Absolut Yoan | Total Total Snow
Naxirnm | Minimm anount | amount | Aversge
for the| for Depth
drieat | wettest
yeur yeay
(192) | (1906)
' Docembor | 32.3 70 ~13 58 .82 2.23 349
Jtmua!‘y 3200 68 "15 .5z 016 s 2.7
Febrnary 5992 75 - 3 . 00 -% 203
Tinter | < - - ”T.e'z 98 3. 8.5
Y¥arsh 15,9 85 12 j& 12 1.59 1.1
April 53.8 88 1 % «09 «19 5
Yay 61,7 99 22 53 +02 <3l ol
Spring - - - 1,50 23 2.22 1e7
Juns P8 104 ﬁ R 33 «00 «00 0
July 768 105 ol +00 1.73 . 0
, hugust | 77.8 | 108 Ly 093 | .10 1.26 0
Surmer - - - 1140 10 2,99 0
September | 67.6 | 100 28 A | AL 1.37 T
October 5.7 95 18 068 013 .27 ol
Rovember __5 .h 88 ’ 8 078 000 2 ‘92 )l .9
t Fell - - - 2,50 | 2T .56 | 2.0
YBB.‘!' 5)408 108 "15 6 092 1#58 12.57 12.2




Runoff Data

Tunoff data on Unit Numbor 3 has been oaloulated only at the
places where such informatiua will Le useful in desipgnivg structures
or in the devolopment of farm lands. Due to lack of runoff data,

sush factors may be eamewhat in error. However, they have been based

PRS- SUPRE AN S

G N

on 1634 studles of the ontire drainages, rainfell racords, studies

of the foctors applied on other gimilar areas of the Resorvation, end

s

in a fer cases, observation during floods.

e ToReesAnd e
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u"ea in usores, gives the total runoff expectod in second fest., The

,f“

L5
b

meximum flood expectancy needs no further computation. The annmal

[ 24

® | expectancy of the wash 1s assumed to be equal to the estimated flow in

—— :

second fest, lasting for a period of four hours. Therefore, in order

to reduce the annual expectancy to acre feet, the product of ths drain-

sge ares in acres and the anmel expectancy factor must be divided by

\

fours

P

nd
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There is one stream gauge in Unit Fumber 3. It %8 located st the
; bridge on the Moencopi Wash about five miles southweat af Tuba City.

Records are eveilablo on this wash for the period July 1, 1926 +o

.
4
i
‘x’;

September 30, 1936. The drainsge area of the wmsh is 1,153,000 aores.
\ From these records the annuel c-yectancy at the bridge is 16,000 ecre

A 2"'};’“':55 f_‘{:- e

feet, which gives us an anaval expectansy factor of 0,0Ll.

The runoff Zactors as used in this report, multiplied by the drainage

?V_6,41_7_201 . A | -
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,; The meximam flood recorded by the gouging station 4e 15,100 second feet,

‘ recordod on August &, 1929, Asmming that a meximmm flood would not flow over
‘ 19,000 second Peot, we got & mazimm £lood expastansy factor of O.Gi3, The -
| mintmem sl mmeff recorded was 13,510 sore foot in thoe year onding Sepf. 30,
1528, while £tho maximum was 45,000 acre foot in the yeur ending Sopte30,1930.

 ' The following shows & list of rmmoff m&t&ﬁ applied to drainnpes im Unit
: Fubar 3, It elsc shows tho smount of munoff oxpactod al importent polats and
; 4he amount vhich can bo used on sono ifrigntion projoctse Tio reduction on the
omount avallable on drripation projects is duo to estimtod seopago ard evepora=
+ion loseos and 4he limitod openty . 4n the intoke of divercion strustures,

f} usually 30 esocond foot, |

AWMU, EXPECTANCY PLOOD EXPECTAINY
Loca'-ica Drainnge Faoctor ZAncunt Factor /Amount

i, ' area in acres o ALPE, 4n Eog/Ft,
7 zgeﬁ:p??ﬁhm 153,000 D0 16,000 04013 19,000

R 8 9

: 1oviar Xoonoopl

Yiversioa Danm 3,850 19,000

3 Upper Mooncopi

§ Diversion Dem 4,250 . 19,000

Codrr Bidzo Furm

i ey Y7 2,500 0.3 0 o5 750
Quat S5 Farm 1.2 2,100 0.2 155 Gos 960
Quod 185 Fam #13 2,500 0426 ¥o o 1000

Vore i1l bo sald about tho smount of runoff exposted in tha desoription
of each projoct,
a 12
G 2184

CV-BAT7-201

S
v
3
L
L
3‘ ’

S Y

“NN005912

&



s e
A o R A, tben .

PPN
p O

o

R R

P2}

AGRICULTURAL PROJECTS

The following agricuitural aress aro thw ones whioh are the : _f}
rost important end which nosd some immediate work on them, Those 1
projoots have not boen lislod as to izportenste or necessity of immediate

T PR R e STl

5 attention but rathsr as thoy oon, in tho neer future, affoot the incame

;; of the population,

?e fng projost montionod dn this roport can be found en the 1757 e
’-2 Agronmy-Enzinoerirg map of Tnit Funbor Je E 3 \
’ Uppor Mooncopd N .‘

Tho wppor Yoonsopl diversion project 4a losated ebout two miles - /
@ south of Tt;:; Bity, Tus UeloT.1.S. has oonstructed & permonont diversion | ‘./
dmn for tho projocts A ditoh systan hns beon sonstructed which pisvidss i

\ wotor to a1l ths lend that can bo subjuzated. ILoveling amd Lordoring of \’g‘

a tho lord has boen campleted end orops exo beoing raised at progemt, The ; :

' capanity of the divursicn strusture is 30 soowny fout, which ie mufficlent E )
? 40 teko oore of the T80 sores of vrossut farm lond, This fams land e

dividod batwoen tho following owuors:

Covornnent ownod. o« o o » « 3D nOPOS
!!nva&omma.... e s » 350 asres

X’lopiatm'sai‘««.-..-o.“. 22 acrew .
The project can be hondled ns a wdt fnsteed off dividing At by

ownershipe

Snidhe o L ta e b A v S e v v
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There is a geugling station located about fowr miles dom the
Voonoop. from tie divercion structure. From e study of the runoff
revords of this station end tho encrmt of water uned on the fam lond,
the follcwing estimntos can bo nade as to the quuntity of water evaile-
able to the projoct: A

1., An o093t rmount of water will be evailnble from the middle
of July to tho last of Larch,

2, vufficicnt watcr can be expected in April, with an averoge
yeerly expoctancy of 115 acxro fuot. )

%e¢ Tho yorrly epectancy for Ley ia 100 aore fect,

Lie Vory 1ittle irripution cwn o done during the ronth of June
axd the first port of July, as tho annunl cxpscltency is only 25 nore feot,

The bigge:  problam on this projeoot is to provido e mothod for
handling fleod vator from the nide drninnges cauing in from the north,
These floods wush out portions of the orop end elso duvposit soil of an
inforior nature on ths fislds., It is sugrestod that this wabter be
bandled by tho oonstructioca of three dreinage ditches across the fern
lend and eptying directly lnto ths livencopi. Tho totel length of these
ditchas will bo about };,000 fost and 1%t will roquire sbout four sores of
land for theilr location, A drop, probebly of the corruzated oulvert type,
will be nooded st tho lowor ond of ench ditch,

There are a for small active gullies on this farm land which nosd
saze oontrol work, logt of this will be at tho lowoer ond of tho project

- - |TC 2186
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just sbovo the Yosnoopi bridge. Gully comtrol is mscessary uva thy

farm land on both sides of thk wash, %This will b largely amall
;lyku leading excess irrigation snd soms flood water ints the wash,
One ditch ohanze is necessitated on the main canal Just belev
the diversion dam, ;lhare the Moercopi is slowly cutting its channel
toward a short section of the di’sh. It will be cheaper to relocate
about 300 feot of ditch than to stabilize the wash,

Pasturs Cenyon Project

The Pasturs Canyon projeot includes Pasture Canyon, ons mile
east of Tuba City,and ebout 100 scres of farm land along the Mosncopi
Wash above the diversion structure. Water is supplic! from a éemmant

spring in the head of the Canyon. The water s allowsd “o flow domn

ths canyon floor for three miles, whars it is caught in the Hopi

Resorvoir. The pormansnt flow 1s used on scme farm and pasture land

above the reservoir. Below ths reservoir the water is led by ditohes
40 1and which has been leveled and bordered.

DR i e o

Ownership of the 235 eores s diﬂdnd as fo_llou.z » |

i X

Hopi owned » « .+ o . . .. » 196 acres

Govermment owned ;. . « s ¢+ & &5 acre:

Havajo omed ¢ i o 6 o« 64 @ ll;acrel
The 25 mores of Govermment ¢wned land lies at the head of the

canycn and at present is in meadow, The superintendent at Tuba City

has made plenms 207 3ams of the boys from the gohool to develop this inte

-%5- 1. 2187
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1 farm lend. It ie plannsd %o first drain the land vith a system of

ditohes to carry off the gprins flow, Same leveling would be

necessary and a few irrigation ditohes would be needed to supplement

sub-irrigation. It is sugrested that this land be left to the agency

to develop.

Botween the Goverrment land and the Hopi Resorvoir S8 about 15

1 acres of farm lend, The spring flow is allowed to spread over this
: land and much water is lost from evaporation end over-irrigation. A L
drainnage ditch should be provided through these ferms, with supplementary
irrigation ditches where needed. A drainage ditch could probably be

‘ @r‘y made large enoygh with a lister by meking three or four trips. Directly
above the Hopi Reservoir a sand dune has developed completely mcrcas +ihe :)
canyon. A ditch ebout five feet deep carries the spring water to the -

roservoir. This ditch, however, is not very successful as it has %o be

i S e

T o
— s

cleaned quite often., This troubls can t3 elininated by laying & 32 inch

corrugeted stesl pipe through the send dume, Thic would require 550 9
linear fest of pipe and the const .tion of a silt basin end 4rach rack |
’ at the upper end, ‘

i ]}0

The Hopi Reservoir has a capaclty of epproximately .300-eacre feet,

It evidently nsver reaches the capacity, as no spillway is provided. It

\ is recommended that an additional thres feet be added to the dem and that

a2 spillway bs provided et the western end,

") -16 -
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Below the Hopi Reservoir the water is ellowed to flow down the
etreem bed for about one mile, Here it is y*cked up in ditches and
led to the ferm lend, }uch eveporation and seepage loss could be
eliminated by the consiruction of a dlich with checks and drops alonp
this sectiom, Th; farm land 1%self nseds no subjuzation, as it is
elrcady levelod and bordered.

Although there is no potential farm land bslow the Hopi Resorvoir,
the work outlined ebove should provide more water for the prasent
ferms, The ditch system will greatly raduce the emount of seepage and
eveporation losses, Such additional water as can be provided is needed
on the ferm land as the present supply is less than is necessery for a
first class irrigation project. ‘

}oa Fave Demonstration Area

The Moa Nave Demonstration Area lies sbout five riles west of Tuba
City. The flow frm sgvoral small springs has been united and stc;red
in several mmall reservoirs. The water is led from these resorvoirsz by
ditchss to lend which hac been levaled and terraced, The present farm
land totals 107 acres. No work will be needed on this other than the

regular maintenance which is necessary om e highly developed piece of
farm land,

There are two locations whers excess woter fram the completed project

can be stored fer use on additional farm land, Thers ére mlso two new

- 1§-
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looations which may prove feasible for developments. ITwo other storages
were found. Howevsr, 1s it doubtful %f thay will prove to be economisally
foasitle. These sitss have beer indicated on ths map by the letters 4, B,
¢, D, E, end F,

Projects A and B are somswhat similar. Both are located away from
the steoop bluffs, whers the problem of subjugetion of the iand and flood
control is gree%ly lessensd, Eech project will nced asbout 500 fest of
diteh to lead » &mall spring flow to the storage reserwvoir, and about 300
fost of ditoh from this to the farm land. %The storage raservoirs are
located in heavy s0il, from which samples should be taken to detormine the
soll texturs, disversion end alkeli content. The oapacity of each of these
reservoirs will be fram i to 6 more feot and with ths pormanent flow of the
springs will supply enough wmter %o subjugate about five acres of land,

Cost estimates on tha storage reservoirs were nmot made., However, the dens
will be relatively mmall and the projocts appear 3 bs antirely feasible
and dosirabie.

Project ©, located above tho Vanzee Rench houss, will store the excess
wator fran the existing projes? et this location, A storege reservoir
located hore will tie in vith the exlating dltchss and supplemont the present
storeze., The eapacity of any nsw reservolr should be at least 15 mcre feet
in order tc ooneerve ths waste water. This additional storsge will allow
the subjugation of 5 to 7 acres of edditiona’. land, %his potential land 13.

- 18 -
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located below that which is alveady subjugated and additionel irrige-
tion ditchez will tie in with those elready corstructei, Le»ling of

this lond will be rathes jacy as it lies on @ 1% grade and has ‘boq{x
farmed several yeara, A cost estinate of the reservolr sits will be
nececsary as nons oould be made in this survey. The soil is rathpr
sandy and 1t may be necsssary to 1ine the reservoir with heavy material,
The site ie not exceptlonally good. However, it secms to be the best
location possible to £ind fnths locallty.

Bitos loocatsd % D, E, and ¥ are near old Non Nave end closs to the
present Day School. The purposs of additional storage is to save the

winter runoff fram the developed springs in this area for use nm addition-

sl land, The runoff enounts to epprorimately 4 aesond reot,

The aitos parked D and E will yro'ba'biy not be feamible dus to high
oost per aore foot of storege. They mey be worth considorivg at a future
date when the need arlsas for mare storage capacity,

¥o cost estimate has boon made at the site narked 7 but storage at
thiz location appears to be econcxically feasible, Xnough storsge could
be provided for en additional 'io or 15 scres of land, The land will have
to depand entirely oh the atorsge of Tinter runoff as «ll of the atremm
flow is noeded on that slready unier susjugetion, Bubjugation costs will
be low as the land has previcusly becn farmed., If the cost of providing
thes neocossary storage capacity of at least 25 acre feet is not excessive
the project will be economically fogsible and provide good farm land for
soveral ¥avajo or Hopi families,
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Lowsr Noencopi Diversion Project.

The Lower Xoencopi Diversiom Project 1s located four end one-
kalf niles belor the Moemoopi Bridge south of Tuba City, The U.8.1.1.8.
has constructod & diveraion uen which s oapmble of diverting about 30
second feet of water. They have also construsted < difoh systex inolud-
4nz checks, drope and wastewaya. 1o date, however, no subjugation or
farxing of any kind has beon doneo

The head walls at sach end of thin dam should be raisod, Yhere
has been a Zlow alregdy which wont ebout six inches over these walls,
Tt 16 suggested that they be relsed three fost, This will require mbout
20 oublc yards of reinforced concreis rotaining wail,

- As this projoct 1ids direoctly below the gauging station on the
Moencopi, we have an eccurate record as to the amount of water available
for flood irrigation purposose The following graph and table show. the
amount that wa oan axmally expect to be diverted by the Diversion Dam,
This doss not show the total runoff es it is asswed that any flow over
500 second feet will carry too much silt for 4rrigation purposes and a.iso
4that the maximure exwount diverted at any time is 30 second fest, which ias
the capacity of the heud gate. In making these tables it is assumed that
‘the weter oan bo used twenty~four hours a day 4f necessary,

CV-6417-201
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Fram a study of the abnve teble and graph and fram the delly
records . flow on the oencopi Vash, the following con'clusiona can
be drawni |

1. Practically no irrigation wmter can be expectad durinz the
month of June,

2, Insufficisnt irrigation water can be expected onco in five
yoors for the period fram lay 1 to July 15.

' 3¢ Insufficient irripation woter can b expected in the wonth
of April once in ten yoars, :

L. A excoss amount of walar can be oxpected djring the rest
of tha year.

S5e¢ It will be necessary 1o grow crops which will stend & certasin
gmount of dreught.

6o The lond must be £looded during February and larch in order
to store 80il molsture before the dry sanson,

There are ;00 scres of land that can be irrizated from this
diversion dem, £&s the mein diteh lire, iacludinz ths necessary drops-
and checks, has been coustrcted, the only work nscessary to finish
tka project 1a to rough level the land end construct borders. ‘Leval-
ing will consist chiefly of smoothing off the snall hurmocks, Rough
loveliny ond bordering only is roscezzended on this project, Finich
levoling and maintenancs of “orders should be reguired 'y the farmers

a8 the 1and is allotied to theu,.

i e = \ R .
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Tue to tho lack of water in the months of Nay and Juno it is
sugrested that only e limited emount of the land bo subjusated,
Ths type of crop will maturelly effect the smount to be subjugated.
It is sugrested thet evout Fifty acres be subjuzeted ot once, however,
thig might be increcsed scmowhat by the use of drought resisting crops.
Recommandsd crops for this srea can be found in the 1937 Agronacy
roport of this thit. \

¥4illow Sprirrs end Vielnity.

This projoct lies directly morthmwest of the Moo Fave Demonstre-
tion Arec ond coniists ef coverel smell farms. lost of the farns
roceive esme irrigation wetor fron the smll springs et the tass of
the cliffs, Ths Indiang heve lovcled most of the lend and provided
borders. They have eclso built e few ensll reservoirs and have dug
enall irrigetion ditchos. FEo work is sugrestod on the lend itself as
it is elrecdy ir fuirly zood shape end is heing mairtnined by the farmers.
There ars e few farms which nsad protection from storm water and elso
soveral locations whore small storege reservoirs could he provided. A
nore detailed description of the worl suzcested will follow,

All 6f these ferms ars locntod on Guade 110° 15t - 36° 15v. The
farn nunmboss referred to in this report can be located on the Agronmy
end Enginesring mep for tlis Unit,

Farr Hoe 8. Additional storagze can be provided for this farm by
increcsing the eize of the lower storcge reservoire The only work - L

puztested 18 Yo raise the dam mbout three feet. This will sllow the

-2 - -
T.C.. 2196
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res more acvres of land,
;o nid nnount of flood econ’ . ol 48 neoadod to diverd
4w Locraced land, . Suppested freatments - 30C

Yloat control is nalso nseded on this fam. It

Yins oot of Je5 foob dyle to divert $he water,

2bilizers of about 5 cuble yurds each ere

.

Tole A poil analysis Brould be run Yo determine
‘e recservoire
¢ a small storage site on this fern. 1% is

Tun

. B9 ineroased, due to au oxcensive coct,
o gtorapo for the perransnt eprin; flew. The
suggacted for this farms

feot of L' dylko

~ire sausazes 5 cubie yerds ezch

-ovide 50 feet of L inch pipe to cllow the fiow
wrcer the above dyke,
<25t of ‘the ebove projscts can be found in the

nd lianagenent Constructlon" cards whieh




Cedar Rid~e Farm 2=cn

This aroa lios along the wvash just north of Cedar Ridrse
Althouch scms use ic nede of flood water for irrisption purposcs,
more of thic could be done, At ths upper end of this project
fleods arc not excossive end it 4o sugsestod that large borders be
constructed acrocs the ontire walloy to hold up end s:-read the weter.
A% the lower end therc is 1little Lhat can be donz to provide water
for +he farms. For the treatuunt of individual fems ses the 1937
Agronouy repoert of Unit Nmber 3.

Leve jo Spring

At precent thore 58 no farm lcnd 4n this area, ZThers is scame

5 @ possibility that about ten ecres of irrigated 113 could bo developod.

L zool location for e stereze resorvols was found msar the bagse of the
clxffs, From hore the waier could be led to Jeirly level land by con-
structing ebout 2,000 linesd feet of lined ditch, The present flox fron
: the spring ic not sufficim? o Justify the preject. Hewover, residents
state thet the flow eon be grectly imcreased with g 1ittle maintensnce.
Fo work should bo cone oz this project wntil it is deilinitely found that
there it sufficicnt webor etailabls, I2 et all feosible this lend
S should be developed,as there ere ne forms of eny lind in this soction of

Uni%t Fumber %,

g R S
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Yiator Epreadins

Thore are vory fow pocsibilities for water sprecdiny; ox thic

I R LA Woyw T T e

AT

Ynite 4 lar-c sczblen of the arce i very oeady, ellowing cuch a

: praina?

szall emount of mumof! thet uwo delimsd drolinages have ceveloped,

Y,

Vuek of %the reaaining eres is cithor bad lonas or $s so rocky that

1it%le effective worlz con be dome. The prejocts which were found

40 be “ensivle and cesirstla arc ligted Telon:

Qued. 13110 15% - 389 oo, Vates Spreuding Area ioe le This
. will be a rather muall project lying Uwo iles north ef Canoron on
i the enst side of HizlmTy &0 & dvls adout 300 fest lony 111 be s

L required %o spruud the weter froz a exall gully e o 200 weres of

sendy clay loen ranze load, Tho land lies on a 17 4o 27 siope end PR

few sprouders will be necded o countrol the wnior,

. Qued. 13110 35t - 36¢ 10%. ater Spreading Ares Yo, 15. Thie
3 water sprecding aron will -orgiat of soveral cmnll spreading gtructures
o1 the mmerous s0ll gullies, Saus Denafit will elso e derived from

erosicon coxirol ac these gullier arce ccusing haad cuttiny elon; the

woel sidy of The Ilsensopl Lashe The soil is rether sandy in the sproac=
ins area and tae goueral clope ie Ll

Erosion Con'tro_‘.!._

Zhero ere only a few erosiox coutrol projects located on-Unit 3,
Cost estinotes and location of 4thess can be founi in the Tesource Ine

ventory enl Lend iaxarenont Longtruction cerde sccompr rinz thie report,

- 27 T.C.. 2199
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g Tost of these are srll jobs snd should be worked by a reservoir

Lagimigd

nnintsnance o:“‘ connsorvetion crew whoen such erews are in the

vicinity ol ths projocts. Counding e cpociel crew in to do thoase

jobs will edd considercils %o tho coste A crowcen be cont to

L 3t A e Tt ix{i” R

work both D-C :°1 Cuad 111950 = 3595t and D.C401 Quad 1110307 -
3£°00 at tho scae tine. The erosion coutrol wo:r' recoriended
ehore on the Uppor loenconi furms can also be worlsd by e spacial

CI'C€W,

Tonls

Ao

The eukire area of Unit lazmber 5 is aceesecidble Lo cura, lioch

}7‘ : sl of the roals or cer truils are passeble except undor £he worst
. l’%*’

verther cozlitions, Unitoed States Hirclwmy 789 ic surfaced from 5

R Coen 0

Cemeron couth Yo tho liegervotion boundsry, Norlk ¢f Cemeren the

! N
| i rozd bod is comdleted end o graovel surface is provided. At Cameron Z '
the Arizona Steote Digmmy hos dravm plans for e new bridze ecross the
Littlo Colorgieo River, I understand that this is to be built 4ia the
near future,

Thare is alzo a paved hizlwcy frou Comorou west throuch Unit

Iheber 3 4o Grond Conyon.
y The TeSeIeSe has made plone for improving the road from Hichmy
h! 583 to Tube City. Thers ara three locations for this road through

“the Upper Moencopi Farase Two of these go directly throush the fern

[~}

lend, The third will roughly follow the present read, I+ is

CV-6417-201 NN005928
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recommended by the curvey party thet this third route be usad, Very

i R i

1ittle, if ey, form lend would bove to be used o4 this location end

it ic evidenty thet »o ferm lené in the cnbire Unil should be used

for any purpese obher than farminge DUus to the diversie=m don o the L
‘oencopl Tack this ir probably the most velusble picce of lend in

thic section of the Tamje Fecsrvelbios,

:‘ The rood east frem Tuve Uity boward Red Lake (Tonslea) has beea
\ inpreved by Ttho Indian fervice loads Departaente The rsub-grade is

caapleted for e éistence of eboubl 15 riles from Tube City.

A gravel

surfoes 416 provided en the Mrst teu mdles of thice Flans are naedo

EUOP LI APy B

for the conpletion of this road o5 coon oz fwidc ore mude availablos

Tho Losda Depos-brment has aloo completed 16 miles of ~rawvel rozd
fror Tuba City ‘Yo the Cosl IIine ou the Tube City-Foteville rond. The

caapletion of thic roead on over o Hotorilla is inciuded in the work plens

of this Cepartuents Thoy also haw plens for g bridze o the roed ocros

+ho oencopl Wiesh ot Yicencopi. Tide bridne is very iwwortznt 4o the
nanesazent of the entire southeostorn section eof Unit Iuler 3 end 1%

is sugcested that this Do camplsicd as svon e5 possible,

o e bt s St b b € At St 18 i e A e b+ b e

Zhore ig elre en EBCVW Lruck troil across Crey liountoin. Yo inmadiate
vork is roquired othor Then & emell smount described sbove in this report.
Yo improverents othor than regulsr mnintervarce are meedsd on thir rood,

Vith the prescnt roads end the completion of the nbove 6llwwoatier

roads, £1Y of thic Unit will bs accessidle fram nuy point en the

@t Gt e+ e o e B e ns i i A

Posorvntion, even in poor woather conditions. The complation of thess

-0 . ’Lg‘_.,gg()l

I RN TN LW AT AT fadieols
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roads will alco reduce the drivip~ distance from Tuba City to
main offices of tho Lievejo Bervice.

Priority list of Frojocts.

Projects recozrrended for inmodiete work.

1, Tork on Upper Fosncopi Ferm lLaind.

2, Pasturs Caﬁjroz: Project.

3e Llower Xoencopi Ferm Froject.

L, Bridze across the lcencopi et tho l'oencopt Villags crossinge

5e Cedar Tidza

6. I%e Tave - Recervoirs ot potentiel forms lios. 6, 16, 17.

7o Villoxw Springes Farm Fo. 1l.

Ea Cumpletion of %ho Tubc City-Red lake (Tonnlea) and the Tubee
City-Hotevilla Roods.

A1l other projects describod in thirc report ere considered %o be

of ¢ secondary maturc. I it 1s dezired %o work amy of these other

projects, while a nore detniled plen ir being worksd out for the irmedinte

work projocts, this will be fevorcble ¥o the study group,

It is tho opinion of the study pgroup that the follawing projects ere

60 obviously econamic:lly feasible end desirable thet work ecnm be cterted

on thex at ouce without esxtensive cost estimates being mndes In other

words, only a few dayes enzinesring worl: will be required to stale out the

£ingl plens forr the structures and provide accurate yardage exnd cost

- %0 -
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oestimatos, This 1ist doss not consider the reguirementz of tha land
or of the people but is only those projects which cer bo ensily end
ouickly started.

1, Pacture Canyon Project.

2, V.S.7#1 Quad 111° 15' - 34° 00!

3o V.Se #15 Quad 111° 15t - 36° 15¢

he B.CA1  Cuad 111° 30* - 35° L5¢ end L.C.71 Qued 111° 30' -

36° 00"

-

5 Noa linve Demonstrotion Area proposed reservoirs A, B, end F,

Eotimating Procedure

I'o accurate yardage estinntes wers possible in this survey. Any
ostimates which wore made ars merely fruw spticel 4nspection of the
locc4ion ond therefore can be expected Yo be scmewhat in error. They
will, however, sorvo somownat a8 2 gulde as to the sise and feasibility
of the project, The followinz unit costs wors used in rmaking these
ostimatew:

Eorth (Heavy Ecuiment) . . . . . 15¢ per cubic yard
Berth (Toam VioTk) o o o « » « « o «30Z por cubic yard
Spreader Fencos (Vire) ¢ » « « « .« 9¢ por linsel fook

Eock Scusages (Wire end Rock), . 83.45 per cubie jmrd

CV-6417-201
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Future Plans

Thers will e projects devoloping fram tinme to time which heve

not been coverod by this report. Some places will have beon missed

on this survey end others will develop at & later date, IMaintenence

will be one of these big items., The following work con be expected

to develop in the future:

le

2

-

Je

L.

Se
6e

lizintenence on ell roads,

lisintenance of ell irrization projects.

Hew work on eny erosion projects which have been nissed an
this survey or should develop at a later date.

Develomment of ctock wetisr nccording to renge manegement

planse

A possible larze storege site ebove the Liocemsopl farm projects

Yore efficiont use of the water on irrigation projects.

NNO005932
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