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CV-6417-201

Boundary
land Mamgement Usit Nos 1 da lecated in the morthwestern
part ‘of the Favajo Indian Regervation, It nn in Cosonino County,

Arizons, roughly datwesn 36°15' and 386946' north latitude end 110°
46' and 111930 west longitude,

Ths boundary of the Unit is as follows: Begiming at 02d
lee*s Porry 4t follows southeast along the Soha C1iffs to the Cap

Tradiug Posty it then runs northeast aleng Crooked Ridgo; arcund
Preston Mesa, then -euthnrd soross Little White ¥esa to the Noene
oop& el then eagtward up ‘his wash ror ahout twounty miles.
where it turns north, following a drainage divide toa hi;h point
on the rim of Blaok Mesa; it then runs north to Blue lake, then
tsorthwest to the rim of Thite liesa, from where it goes morth to
the edge of Favajo Cazyon; it tLon follows westward slong the
south rim of this canyon to the Colorado Biver; from wher: it goes

gouthwest down the center of the Colorado River te 01d lee's Ferry,

the point of origin.
The boundary, as outlined, emcloses an area of 1,035,540
awres, Inoluded in this are the followlng figureas
Inacceasidble and barren « « » « « =« « 86,913 acres
WEte o w s cwccocwmweocsewebi,700 aores
Kountainous '-~--~-~-~--~95.030urea
Area producing runoff (Approxe) = « «575,000 acres
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Zoads and Trails
For ths purposo of desuription and identificetion, the roads
, of Unit Jo, 1 huve been divided imto graveled roed, graded dirt rcad
Thare are mgnvehdroadhvithﬁnthobq}xﬁwyortbmt.
Howsver, Eighway 89, betwess Camercn, Arizoua and Leo'a Ferry, Ariscm.,

rus directly west of the Unit. The weatsrn portion of the area is

. essily socesaible fram this higlwmy. | |

_Greded dirt roads ar those which have been bladed and are aine

tained at xmore or less regular intervale. Soms of these have beer well

locat=d while others merely follow the ¢ld Indian wagom trails. The
reads olesssd as graded dirt roads are as follows:

/ Tuda City - Re< Lake {Tonalce) - Cow Sprhgl-wm.md
Red Lako to Inspription Bouse rosd
M:ahtombitom
Cow Springs .o Shonto road

g
|

B
'
ot

Uy 144

Kaibito to Insoription House rosd | |
The Gap to Kaibito road
- , The Gap to the Coppor Mine road
The classificstion of uninmproved road is given to axy road widch
_ is passable to ears but not maintained. Such roeds oover practically
o the entire Umdt. The E.C.V. bas worked short sections of this type of
road. A truck trmil was coustructed over the EBaho Cliffs at the Cedar |

' o
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L Ridge Trading Fost. A truck trall was built 4o the top of Hlack Nase
- oast of Cow Springs. This 2rail lies Just outside of ths bovmdury)
' howover, it provides aocess ¢o part of Plack Nesa within the Unit.
They heve also done same conatruction om two roads over Black Hesc
southeast of the Red lake Tradizg Fost. A short seotion of the road
L _ across the acuth end of White Nesa has also been improved,

j |  As 1o roadr within this Unit have boen strfmced, ell of them l
- w111 bde impassable at times, . |
T There are ceveral stook trails into the more irmcoessible »;
o perts of Unit No, 1, Fawnjo Caxyun can be reached by atock in sever- o
| " a1 looations, Kaibito Canyon oan be crossed close 4o Klsches Bock,

Tharo are two tmils acrass the Echo Cliffs north of Codar Ridge. Very f

' 1ittle work hes bec 1 done on these trails and they are only slightly

Telaphanes, | | -
Telephones within this Umit are located at Kaiblto, Red Lake
L (Tonalos), and Cow Springs. All of these ocmsot with the Tubs City -
o ayenta 1inc and are handled directly by the Tuba City exchanze.

Tra Posts, Schools svd Hospitals. -
. There are tem +trading posts looated within the boundary or

olose to Unit Xo. 1. The four inside the Toundary ere: Xaidito, Red

Cwe Temieeme L Hee A i
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1ake (Post Offtice - Tonalea), Cow Springs, aud the Coppar Mine,

The posts located close 4o the Unit arer lLaes's Perry, Cedar Ridge

and the Gap to the west; Tuba City to the south; and Insaription
House and Shonto 4o the sast. Day sohools are located et Kaibito
end Shonto and & boarding school and hospitad at Tuba Citye A day
sahool 1s also located at 01d Noe Have close to Tuba City

Populatien,
T™he population of Unit Number 1 is spproximately //7¢ , or

157 cmmﬂ&m.!bmerpopuhﬁmmmﬂmm
around Red Lake aud Cow Springs. |

Clime: cal Data. .

Climatologioal records are avallable fram Loe's Perry, Tubs
.City, end Ksyenta, sa there are no stations looated on the Unit,
The recerds of Isets rcrrjand Tubs City will be more applicadle

than these of Kayenta.
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From a study of thees records the tollo-in;:_; figures can be

applied to Unit ¥oo Ly

Average yoarly precipitation « « e o v w s e o 7 inohes

i

Average yoarly precipltation (Black Mowa) ' = 845 inohes
| Length of growing eeason = = = = « = 160 to 130 days
) - Drainage and Runoff

Very little runoff can be expected from about nm'ightlu

Y

-y

of Unit ¥o. 1, aa the 501} is light textured and bighly permeable

te water pexetration, In this avea gullies origimte on the atesp

N , slopes of meta edges and fan es they rsach the walleyse
;' ’1 _ | | A few £lood irrigated faras are to be fourd on the alluvial

fans in this perticn of the Unit, Estimates of anmal runeff exe
peotancy indicate that therse 1s sufficlext water for oropse Those

: , oxtimtes, howver, are misleading, as the dry sesson of the year
‘ colncidea with the growing sceson, Winter runoff will not be ree
N DR | talned 1n the soll loug emough to be of any groct benefit to growe

e g s

ing oropse
Abcut onsethird o2 the Unit drains into the Colersdo

Biver thru Yavajo Canyon. As this oanyon varies from two hundred
to ome thousani feet deep, with stoop side slopes, no use can be

| made of the floed water for agrlo'n;tnml purposes, Saibite Canyon,
which is a branoh of Yavajo Canyon, is also us=less for floodl ire

rigation purposes.
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The only part of the entire Mult in which any sgroucmic use
g can bo mde of flocd wber 183 botween Wiite Mosa and Black lesa
. in Begashibito Valley. A relatively high runoff is found hare as
the drainagos head on large areas of expossd rock and on the staep
talus slopes.
Nost of the fars in Unit Ho. 1 are located in this ares.
Flood Lrrigated furms will produce fair orop yields,as runoff can
be expected at the deginning of the growing seascn and mgain in
the lntter part of Julye Sub-drrigation of the adjacent farmland
48 %0 bo found arcund the sdges of o few semi-pormamant lakes,
mummammwnmmumuuum_
about cne hundred and sixty acres of land.
»mmwmwmm&. the comvermtional
' system was used, as followas
Colorsdo River  §1.0
' Sawvejo Canyon 2,0
Moonooph Wash 3.0
Bogushibito Valley L.0
Side drainages of thess are given the whols mmber of the main
draimge and & decimsl which indioatss whick side it enters from.
Faoing uprtysar on the Moensopi Wash, the f£irst side drainage to
: oxter from the left would be F3.1 snd the second #3.3 etos Those
 antering from the right would be given conssoutive oven decimals.

D T LI E e N AR Rt o LT TN

CV-6417-201



Bo attemt has been mads to number ths mmerous drainages vhﬁh
fan axd are lost borm- resching é min drainage, Any referemse to )
them in this repork will be with respect to the fary. or projest on
which the water is to ’bo. used. | | o |
The umnb of anmal runoff expeoted has been figﬁrod at all

twportant locations on the Unit, These ficures are found in the dise
cussior of the projects and in the folleviuf tadle;

= ST = :
i o Kb, of Land Availe
g h ' Fater Supply Farm land able fexr Agrisulture
Il ¥z, ax. ) |
Expose Expeoe Expece Flood
tanoy tamoy tamsy  Pres- Patend Irrie Irrde
location A/Ps,  See/Pt K.Ft, 4 tial  pabed rated
988n% Oupp
at the Cow
%ﬁﬂ lake 100 400 20 40 _ga
sSuppAY
»ade available
by the diver-
sion of Magh
$448 into Cox
gz%i:‘m 250 2500 600 100 100
ow LN
Project (Expsce
j tansy aftor come
1 , | %htion) 350 220 20 140 280
b ard 71 Quadetd '
; ' at Red
Tomlea 400 3000 700 170 120
; R 8 Lqualw
ki | 43ing Eeservoir
o  1n Cow Springs
| Yash %.o‘ 600 1500 400  5° 120 180
N : of 1 $
R E ' :  BeCol,Qu: ¥4 820 L] 10 L

‘

o A 3 ;
e SR e 1 St e
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Jopogyaphy and Soils.
The following approximats elswations have besu taken from

B Ahe U.8,6.5, topographical meps edited in 1591 and 1852
: " Aversge elovaticheeeescesnsess 6000 Lot
| B100k 0880 cosessesssnasseens TOO0 oot Jl
Whits Metdeeesecscscsscasssnce 6800 Loot U
Preston Hosheeosesosssnarosens 500 Lot | I
Boho C14ff0esecacssscesacscnes €500 Loat
Coppor Minbeceseccaasssnsssves 5800 Loot
Kedbitoosesessssossceasascase SH00 Lot
Bod lake (Tcmlea)esssesaseess 500 Lost
Mom0opd Yasheosasseses s  acree LGN oot
Teets Tarry (Loxxy’s Loage)eee SUi2 feat

Uit o, 1 dmocludss the Keibito W. mmmm of
Black Ness,and the lower end of Begashidito Valley. The topography
4s olaracterined by a dund gontly sloping sandy platean dbrokem by
hizh mesas and doep canyons. The main topograpaical featires are
as follown: The Boho Cliffe and Normmm Ridges in ths west; Mavajo
Canyon and Glen Canyua of the Colorndo River in ¢the north; White
Nesa, the hcad of Yewnjo Canyont, axd Xaibito Canyom in the cast;
and Blaok Mess, Blus Canyon of the Moensopi Wash, and Wildont Peak
in the sonth,

CV-6417-201 - - 'NNGG5773
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"ha majority of the soils in Umit #1 originate from szadstone
and are highly susceptible %o wind erosion whan the wegetative
mmmmuywmmw. A brtter doweloped
soil, bu_nfroohdbyﬁnd. is derived rmﬂu Carmol sandstone,
8011 devcloped from the Mansos ciule on Black losa is keavier tex-
tured, and more lmraly affectad by watar ercsion, The soils are
derived fren thogrgyhh white Navajo sasndstone in the westera
half of the Unit;from the dark red Carvel formaticn in the norths
frau 4he red Butrada formation 3a the eest; exnd from scattored
areas of “.» bdrown to buff Dakota sandstome wnd the dark bluish
gray Manocos shele in ths south exd sovthesst.

Residual soils ocoupy the greater portiom J° the area and
songtituts the better olasses of grasing land., Th Floy, Todilto,
Zuell wid Xaldito serles are ths most fwportant of ihe residusl
oeries mapped, '

A very susll part of the Unit 4s ocoupied by alluvi«l soils.
Of the eight serien rapped, portions of the Ives, Oreibi, Dinne-

hotso, and Concko are the only omes cultivated,
Strong southweat winds,low rainfull and light textured soils

are respansidble for the predemimaros of wind ercsion in this Unis.
Small sctive sand dunos are sparsely distrituted throughout +this
Uit tut are more frequent in the heevily cvergrassd southem part.

.m-
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Fartially stabilised sand dunes, renging in depth frem thirtye
oix inches t0 several fast, are oommon west of Faibito.
Extonsive aress of tarren sandstcme digsected by deep samyons

_are commen in the north portion of the Unit. A shallow, seversly

wind dblewn, intermittent soil cover, with gpotted sscumulation of
dune sand. cocupies the northwestern portion of the Unit,

- Sheet anf gully srosion prevail on the stsep slopes of Blask
Mesa dpd Wilte Meas, The extreme southesstorm portion ef Blask
Meosa, Desause of suvere sheet erosion and steep slopes, oonsiste
of almost darren geologic material with an Lxtermittent, shallow

soil bmro

Ve {on _ ‘ .

Vegotation of the Unit is typiscal of the Upper Sonoran Zonee
Cortain cpné!.u typioal of the Lower Sonoran Zone were soen in

vory limited quantitiese The altitude 1a too loi for Fonderosa

pine and other speoies of the Transition Zonse The maln species
oceurring in the Unit ars as follows
Urassos « Blus Grama
Oglletta grass
. Spiney Muhley
Sand dropaeed
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The condition of tha vegetation in the north and western part
of the wnit is very goode This 1s due to seasonal usage osusod
by the lack of permanent watere In the central and southwrn pat
of the Unit ths vegetatiom is ixn noor conditiom, lacking in vital-
ity end growth due to heavy over-grazing,

Agriculture

Unit Mumber 1 has very littls agrioultural possidilities, duse
primrily to the laok of waters The soil, gemerally, is quite
favorabls for orop produstion, but is quite susceptidble to wind

srosione

There are four small agricultural concentrationa on the tmit.
(1) Near Cow Springs
(2) At Red lake
(3) Pour miles south of Red Lkke
(L) In ths vicinity of White Xesa
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During the survey 112 traots were loonted, totaling 803 acros.

of present and 325 acres of potontial famm lande Most of the

present farm land, and all of the potential,

namoed areas. The farm land is divided as followss

i

Irrigated
Plood Irrigatod

Dry Farm

Ocrn is ths main drop growm, reprusenting about 70 pervant of
the nnago farmed, .Squ‘aah, melons, and boans ere planted om th
remaindor of the lande

Rodsnts and Wild Life

Present

doreage

20

.5

B
805

Potential -
MM f

100
225

325

.

lias in +'s sdbove.

L

ﬁumtdmgptorange land by rodents i1s caused by prairie

dogse The heaviest infestations are found in the open grassland
valleys of the centrul portion of the Unit,

Kangaroo Bgts are the most abundant rolent of the Unite They
The heaviest Infestatim 48 in

aye found over the ontire area,

the visinity of Red Leko. Other sapscles found on the Tnit are

Ground Squirrels, pocket gophors, wood rats, end miscellomsous
pice, Ground squirrols are causing somo damage in agricultural

CV.6417-201
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cmaudboboatamcmmrthsontmmm tut
damege done by them to liwestock is neglipgibles Ceww apscies found
a the unit are Mowrning Doves and a small herd of antelopo.

Wnsrala
. Copper is the only known mineral fesm of this Malt,

The Thite Hesa coppor distriot wus proapaoted in 1882, and 35 olains
loorted, A% the present time there are nine patonted olaims owned
by the Pittsburgh Gopper and ¥in‘ng Campany, &nd totaling 185,609
aores, Those claims wore last worked sbout 19518«  Only a small
amomt of ore has been removed, most of it still deing on the wite |
vhere it was talen cute The most atundant ore mineral is ehrysocolla
ut sall amounts of milachite and sam asurite ocours The oopper
oocours in the Iavajo sandstone Jlgseminated between the quartz graim
alang Joints and bedding plamesse In some places malashits is
unoohﬁd with hematite.

The average are runs £yca five to eight percent copper with
8020 a8 high as fourdean porcente The coppsr is soattered, irregular
and of low grades Dus to the distance to a railroed, low grads of
the are, and the lack of water,mining under presont conditions would
be wunprofitablo.

NNOO05779
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; (ﬁitcbea The fora-going statements have been caxdonsed from the ; .

ot e e

A5 ,K'-‘"":“f‘:

Tte mly coal bdearing formations in the Mnit are the lbsa
Verie and Dakotas “he saxva is confined to Black lesa. Three

e

'rmﬁmdmgmwstsm-wbmmummwm-w
eoels A fow thin beds were found in the Dakets in the visinity

of Dlns Canymi hovever, these are too thin to de of oocmmercial
{mportance.*

ssvorel branch reports of Uslt Yoe 1y For & more detailed dls -
‘oussion refer to these reports.)

-l -
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pondmt £low ia used on farm lamd above the lako.

Agricultursl Projests

The following projects are the most Luportant in the Unit.
These are listed in the order of thsir importance to thw income of
ths population,

The fors-~going skotch shows the location and propoecd work
on the Cow Springs Irrigation Projoct.

All projects listed in this roport can < found by refer-
wnoe to the 1937 Agranozy-Engincoriag meap of Unit No. 1. A sall
ocopy of this mep can be found on the last page of this report,

" The Cow Springs Irripstion Project is located approximate-

ly three miles soutlwost of Cow Springs, Arizona, along the Zuba
City-Zayenta rosd, The storage reservoir lies about cns-half mile
north of this road and the farm land is directly south of it, A
glotsh of this area ocan be found on the precoeding papge.

The storapge reservolr is & naturul lakes an the Cow Springs
Tash (Drainage #4.0). & dam six feet high and thirty feet long im-
pounds the water in a lake of ebout 60 surface soreas Although no
spillwmy is provided, there are no signs that ths dam has been over-
topped. Water is supplisd both from flood water and a psrmanent
floxr of about ono second foote During the growing season this per-

CV-6417-207
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In 1933 the U.8.I.1.8, provided an cutlet from this lake to a
potential farm site, The southwest cormer of the lake ume deepened
and s ditoh about 2000 foet lomg was 4dug from hers to the farmland.
1500 feat of wooden pipe was placed in this ditoh and bask filled.
This baokfill wAll /. Llow & maximm depth of six feet of water in

the lake, Should the water overtep this smll dam there is danger
of washing out the woeden pipe and anmy subjugated farm lead on the
project would de flocdeds

Rt the presont time thore are only twenty asres of land being
irrigateds From & soils standpoint there aro about 500 adrescaf gdod
farn land that ouuld de resched by irrigatiom water. The area of
potential farm lend will be llwited by the water supply to about
340 asress 411 of this land is sudjeet to flooding from White lMesa
Wash §406, whick begius to fan Just west of tho lake.

At the preunt.tim & survey party ‘s working on e wmap of this
aree, f.rosa whioh the feasibility and finsl plans for ths projeet cen
Do accuratsly detsrminsd, The following temporary plans have been
wads fyrom ocoulay inspsation oZ the arese Dué to the sise of the
projeot a more ascurate dstaile:l survey wiil de needed before the
yeajeot is started. | y
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I making “uese s, mtes 1t is agsumd that heavy equipment
will be used mn rll lorge exsavations and f£illse Should the work bte
dome by hand labir and tsems the ocst should be altered aocordingly.

Ih. plans for the ..roject are as follgwss

First - Divert the storm £flow from the White l&uﬂuh, #h.s"

imbotbl%.&hﬂﬂuquhaadybofabwtm.owoub&om
fwdivursim,mdatempmmpmmdmgmdmttnnghnin. Two
Wom;uhdpimvﬂlhmodedumﬁhtsfmtbmum
tasin, Tho ditch rust be stabilized betwoon the outlets of thoe de-
#1%ting plot end the lekw, dus to exvessive grades.

The area of the settling basin will be about fifteen acres.
uitwulbeimpmcibhtowmofthmhrinthohrpr
M,mmrgomyam:zwtbomsﬁod « probobly at the
west end aof the dyke.

The estimated cost of this part of the pro;hct' 1s $2,500400,

fecond ~ 14 is reccmmended tbatthodanbomisodcntb Cox

Bpringsl.ah.uthnawrup length of the £111 will be about £ifty

mt,tbcmmlhmn;.Mcdmahmmwhighmmgh.ﬂnta
spillemy cen be provided for the laln. It 13 doubthul 1f encugh

wmier 1111 evor be imponded to reach the elevatian oi‘ ruch a apille
wy3 howsver, ane s reoammonded due to the fact that Af the dem

should be aver-topped, the entire catents of the lake would flow
over the ixrigated lande |

CV-6417-201
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This will eliminate the necessity for removal of the dwm ferr

replacemnt of the woodsa pipe,a Job which will probably have to be
dome within the next five 'yog e Although 4t sas impossibla to ine

-@pect the head gato, it will protadbly nut have to be rep

the first o hundred feet of wooden pipe with a sactim of stesl

It s also recommended, befare thig dam is reised, to replase

A

¥y

LOO A./Ft.

Additiomal smount added by diversiom o Wanh fH.5.
Total supply at leke after diversim of Wash 0.5

+

. \

he amstructed around the gate, h-

L@ expeoted anmul flow and meximmm runcff figures for this
mwmwmmm-maﬁu

The estimated cost of this part of the projeot is $600.00,
projeot are ziven belows

traeh soreen

Maxiram expoctonsy in the inke

250 A./Ft.
2500 Ses./Pte

600 Ao/Fte
350 Ao/Fte
1000 A./Fte

tansy

Al expactancy
vm expsctancy

NNO05785
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This 350 mors feot awmal expsstancy indicates that there is a
rossibility of irrigating 150 acres of land., As there are 20 aocres )1:
alresdy farmed, this will mar that an addStiomal 110 sores ocan be !
puat into oultivatian. |
Justifioatim | - f

l

|

Total aveiladbls frrigated fam landeseecsescsececes 160 aores

]

Zstir.tod oot of proposed wWoTKeoeo.-s0c000cesccnns 3.1000&
Cost of ompleted WOrL UeSelalaScecessvessrrssecnes 2:000.& :
Totel c“_t 00000 E0IINNBIOIRENNCR0OIRERTLONICEON OO ’12,&0‘00

Cost p@r nore of project = approximate — sececococe 3 ' 80.00
Estimated cost por sore of subjugatictlesseesesnsoce 15.00
Totul estimated cost POT 8010ssnace sensessessscnee ¢ O5«C0

Probeble total cost per avre, using tcans sxd sorapers instesd
of beavy equiprent, - |

Estimtod cost of proposod Workeeseesseossssesecese § 65300400

Cost af oamploted 7ok UsSaleleSeessescanercsnsanss _9,000400

Total 008tesersececreersenscsceconcesonsescrnvssecs $15,300.00

Estimtod cost pex 20rs of above - gpproximate - .¢ § 100,00

Eatimtod cost per acre of suhlugetiNecssescesnces 15400
Total estimted ocost DO (DX'Breeevvccusssevssscanse 3 115.00

CV-6417-201 NNO0578



Perms 21 h‘)'
i Quad, 1103)45' ' 3é°w'
1 : In Cow Sﬂfiﬁgl Wash

Th's project liem about two miles north of eho cow Byeingn
-mamg Post on Wash #1140, and extends up the wash about thme niles
from the lskas of ths Cow Springs Irrigation rojecte This job may
add a slight amount of water to the lake, bub otgmiu there in no

relation between the projects.
It i plumed to oomstruet an equalising reservoir in wash

e il e, L

1.0, This will prevent the flocding of 30 nores of irrigated land

o ik

and will allow the subjugation of 120 additional scres. A dralisn mst
o be provided through & part of the lend to lower tho water tablo, ond
' ; to eai.s the flood water below the equaliszing ressrvoirs

| | . A deteiled nurvoy will be needod at the dam site % doters
; : . nine the struotural end sooncmic fmibnit;y of ths projests The
“eite lles just sbove farm 16 between sandstons bluffs whiche re
aboﬁe 200 £t apart and 25 ft. highs - The floor of the ocunyon ia very

Yooation, providing a rather large storage basing

' A detslled eztimate of the quantity of material required
| he dam will be nosded, The dam will be an earth structure about

200 fest long, and 26 €0 30 feet highs A cut-off wall will De re-
quired to form & bond detween the earth and sandstone oliffas,. The

N\ RA17. 007

loose, nandy material, The canyon widens directly above the proposed -

' NN005787



Lt e L e <

eplilwny oan prsoidly be blasted fram the top of the eandstome bluffe
This mithod will probadly be mach chesper than the ocnstrustion of &
masenry s}dlile - -

It w41l a1a0 be nvooezary to maks a detailed survey of the
vodils The material is guite m and thers appears to be a cone

‘sidoradle underground flow of wator. This survey shovld detormine

th» posaibility of piping through the material, and indisate the
meoossity for o deep outeoffl strusturs.

Tests nhould also be run on the material to be used in the
£41%« A ocro wall may be required in the dam to cheok seopage. Tests
to £ind the oorreet slops required for stability of the materisl
will Lo oeeded. _

The patoimhl. furn land mist dbe drained dofors it can be
farnsde Thero 1o a persansnt flow of about one geocnd foot in the
wnado he vuber tadle is high throughout the vallsy and thers are
se=~ral small aballow lekes. Dralnage of this land will probably ine
arease tho flow into the Cow Springs h}ko.

Iy 1 doubtful if the farm land will require irrigaticn
mere than twice a years Subeirrigation should provide suffiolent
'ntm- for mct' oropss

In the following setimate 2o cost has been added for a
sore wall or cuteoff strusture under the dam, The estimate is very
rough and may oontain considerudble errore

~ NN005788




Egtimate

200 1in, £t. 30* £t, earth dam 20,000 QU ﬁooooooooo.ooe s 6,000.00

150 lin, f£t, of 3' oorrugated pipe with inlet strusture, )
cutlet structuxe and collarsesssccecesses  1,200000

BMQQ;ooopoo00000000.00‘00Qtoooo..-erOuooooootooooo‘ 1.00°§m
Cut-of{ walls almg exposed sandstonBeesccsensvesenscececen _____’5_90_;_.00
rm cmt.."’....‘........O.‘.OO...‘....O.......Q.C..... 3 8.500.00

Draipnge ditch 15,000 ou. yd'ooosntoooonthQthoooooooooo' lhmooo

TOLAl COBteserercserssansrsassansssrasassrersscsossavasses §13,000400
| The uss of heavy equipment will lower the Unit cost of moving earth
for the struoture.
BExpooted £low of wach 710,
 Averags £low (pormenont)esesessccees 1 5004/Cts
Anmaal expectansy £100d £10veesnssst00 Ao/fte
Mecximm eéxpected £lood £10Wesesvneesl500 Se0s/The
Maxtmm expoctsd £1o0dsacessersesans 40O Ao/t,
Justification

Total estimmted O“tooc..oouoo-o.outoocoo.ooooco-o 313.000;00
Aorenge effected (Irrizated land)....150 acres
Coat pr &cﬁonoououuoooouuo-uuno-:--o‘ApprCRo) 87400

Hlighest coat per aore that could be justified em
.o thls arecesesseccnse 150,00

n25-
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ij Quads 110°%5¢ 36030t |

Farn £1 is located almg the soutlwest side of Red Lals m the
alluvial fan of wash {ljdie. Floods from this wash couss comsiderabls
demage to growing orops, !hoaodlua'aan!yclqlmandtheslopa
aversges 17, All of the available land, 120 aoresv“, is wnder oultiva-
ticne

There are two plans for oamtrolling the floods on this farm.
For the purpose of domriptim these are called plen "A" end plan “B"
Flaz A is the more desirable; however, it is the opinficn of the study
group that the estimated cost camot be Justified an the basis of the
insroaszed ret'.ima. Tlan B is sugrested i a dotailod estimate prove
plan A to be ecananically unfeasiole.

Flan 4. This plan roquires a dyis along the south sids of the
farm to divert the wter from wash .l to the south end of Red laks,
Stabllirers will bo noedsd on the dyke to prevent wind end water
_erosime An opening 8 to 10 feet wids should be left at the upper end
of the dybe to provide for flood irrigation of the lande Imsonry
walls are recomwnded at this opening, and at the ord of the dyke to
provent erosim.

This plan will roquire that approximatoly 15 eores of land be
telom out of cultivatim to allow spasy for the dyke.

w26 -
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Ratimtod Costs

3000 1in, fte of 7 Dt dyl 15,000 e TdBesessenascss §5,100400
500400
300400

1,000,00
200,00

2000 1ins fte of sand £oN0Beccssscvesscssesssssessosses
300 ous ﬁ. 10060 XO0Keescesressoccsrsscsssssscsoccsos
100 oue yde musonry (dykn epis)osecesssessesssssoccces
80 oue yd; wire rock SAUSAZOscsssccesevsssasercoverse
TOtALecrssecassssseossssasansssesvecasssssassssnsensese §7 100400

It 1s the opinim of tho study proup that this project might prove
fesaible when a more acourmte ostimate of the cost 1s mads. The mexi-
mm oost that can be justificd for this farm is $60,00 per acre, or &
total of about §6500,00 for tho ontire projects It is recomended that
& dstalled estimmte bYe made before any construoticn plan is approved.

Flan Be The purpose of this plan is to spread the flood water
svenly ovor farm §1. This would dooresse the damage from average {lows
tut would have 1ittlo effest upon maximm {loods.

In order to sproad the water on this farm it will be nscessaxy to
ommot.four wire roock sausages along the scuth side of the field.
These will cmtwi tho water which concontrates at this places A fow
wire spreader fences will be needed to centrol the {low at certain othe
er points.
od in protection from wind erosicm.

Yo earth structures aro recommended dus to the cost involwv-

"~ 'NN005791




Estimate of abava worite

.....

25@ lin, ft. rlm lpraadur................ . 250,00

‘ | E ?Gt&]. cost @ercscansesseenasasecssasssctena 31000.00
i ‘ Justiticetion

Elﬁmtﬂd OOBt Sss0s02800000000s0n000000000 31000

Aroa sffocted (fam Imd).........m acYes

Average 0ot DPOr @0TGeceesescrcces{ippraxs) § 8.50
Yo sudjugation will be nocessary on this fam. The land is
1 lsvelsd and slopes gently toward Bed lake. Tater is provided by
m fmm&h%a&d it is sub-irrigatod by undsrground seep-
age from Bed Lake, Sudjupatiom would be difficult becauss of the
danger of wind erosimm on earth structures and because of the
quantity of flood water.

A proposrl to rezulate the flow of wash gli;, by by-pessing
the eaxvess {load wator to the south, has been rejected by the
study groupe A rough estimate of tl.n cost provéd this proposal to
be eooncerioally feasiblos However, farm #1 is sube-irrigated fram
Red lakee Tash gh.l; produces the greater portion of the water
supply of this lakes It is belleved that the comssquent reduction

in the valusble water supply would not be justified in order +to
alininste the pressut flooding of the farm.

UNM 171
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Brosion Control Projects

The following arosion sontzol projects aro 1listed in the oxder
of their importance. They should be worked in the order In whioh
" they are listed, wnloss it should Yo more desivable to camplete a fow
of the mmller jobs et tho same time that a largs job nearby is Yelng
workede

EdCo §1
Quad 110013.5' }6@&

This projest lies sbout six miles south of Red Leln (Tonales),
along the lower road betwoon Caw Springs and Tuba City.
At the lower end of this walley there are two gully heads about
12 feet deop and 30 feet wides Head outting is rathor slow, dus to
hoavy soil and the small amount of £lood water. The gullies heve cut
‘tobodmkthrwghwtmstoftbnirhngth.
| Above these hesds there are muerous smll gullisse The con~
ditim of these is not seriocus and mochanical control can be easily
snd oheaply done.
Iéhplmdm'wwmdrapstruoszhtmmmguny
heads, The cheapest mothod would be to place a 3 fts corrugatod steel

Pipe oa a 31l slops at ench drope A cancrete inlet and ocutlat
struoture with adequate cut-off walls will be requireds. About 0O ft.
of dyke f£ive feet high in the center and three feet high at the ends

172
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is nseded in order to concentrate the flood water at the drops. -
mmammmmatmmwt&udymmm
be about six inohes above the grade of the top of the culvert.
The dylw ends should bs opan to provide an emergency spillwmy in
&amcofologgmgoftbpipodmpzanduamrotyfaotordur-
ing maximm floods.

It will be nsoessary to male {ests of the soil in this area,

The soil is heavy and it my b that spesial procautians will be
required in the cmstructimm of tho cuteoff walls and in plasing
Bt the £111.

Egtimtoe on above work

L0O 1in, £te of earth dyke - average L fte high
o 800 Ouq ydBsceecscossevsccee § 210,00

- Excavaticn and back £i11 75 Oue FdSesesscosssense 30400
2 intake structules (camorets) 1l cus ydSesesessss 280400
2 outlst structures 10 olle YdSeescecscosvscncssecs 200,00
; 80 1ine f£te of 36" corrugnted piPoesssessesssensee 250400
2 masory dyle onds 10 Oue ydSseescssenscecsccces 100400
Totalosesssscasecrscsssssosssssossensessosrssssess 31100400
The camtrol of the emll ullies above the propoesed drop
strusturo 13 estimted to oost about §400,004 7This will inolude

srall earth strustures and & fow wire spreader fencose

‘I3
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Jugtification

Arse effected (range 1and)essccvessccssssscccsssses 1,000 Acres
Ares. effected (farm lind = f£lood irrigated)esesese 85 Asres
Total estimated 0OBteseessseesssescsesesessssesecs .§1,500,00
Average cost per acre (farm land cnly) approXcecee 18,00

Maxirum flood expectancy at the dropeeccceccsscces 300 806. Ft.

E. C, #2
Quad. 111°00' 365"

This project lies seven miles south of Kelbito abcut 1/ mile up

the wash from fam 7, It is on the same wash as E. C. 771, Quad.
1119%0! 36°30' and three snd one~half miles domn stream fym this
Job,

The project consists of controlling a gully which 1s progressing
up the walley from farm #7, The gully head 1is about 10 feet deep
at the head and 3,000 feet lohg. About +two hundred feet below
the head thers is & seoondary vortiecAl drop of 3 feet. The gully
head is endangering 2,500 acres of rangs land and 20 eores of fleod
Arrigated farm land,

Treatment suggested 1s as follows:

Construct a 3=foot dyke around the head of the sully and divert
the water along both sides of the gully to famm He This will ree
quire about 250 lineal feet of L.5' dyke and 4,000 linesl feet of 3.0°
dyke.

Construot wire and :Qck stabilizers at placed along the dyke
' where erosion may become seriocus.

Cost Estimates
. 5.250 CuUe Ydﬂq of earthesscessscsevscscesrcecssnnsasse 31.575.00

100 ocus yds. of wire=rock 8auUSRLZGescsessccsccnsosnte 25.00

Total Estimated Costecesssccancsscscssssscesceesncacee 81,900000
-3l -
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Justification

Aren of flood 1rrigatéd farm land affectodecsveves 20 Acres
Area Oi‘ renge land &ffectedocouno.-on.oooo¢0nu 2,500 Acyes
1 Stoek Water Tank -
(Wotet The project caxmot be justified 'b:,r its
effect on this tank as 1t is of little use as
& stock water supply; however, tho tenk has
sawo value in cheoking ercaionm,)

Yaximum £lood expectancy 500 Soc. Fta

B, Co P
Quad. 111°%00! 36°30!

‘This project lies about eight milos south cf Xailbito cleso to the
road to Red Lal:c.

The projeot oonninta of sontrolling & gully about 2,000 feet lomg

and eight foet deep at the heads Culiing begins directly sbove farm
#; and ends below a small Indlian stock tank. The gully is endangoring
25 acres of farm land, thoe stook tenk, and about 2,000 scres of rango

land,

Treatment euggested 5.3 as followss
Ralss the stock tonk an additionsl nine feot to make an oqualizing

roservoir.

'.g )
Provide m.’.‘lB" oulvert through the dyke at the presemt spillway

elevation.

Provide a spill srownd ono end of the dyko.
Diz & ditch from the culvert to farm fi.

"NN005796
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T . Place a trash rook at ﬁhs inlet of the oulvert.

Cost Estimate

’

2800 G JdBe tarth w s m v o e oo e w o w e o $660,00
: - 80111. fte ofia‘ sorrugated steel piye--éo 30.00
| o Inlet strusture and cuteoff colhrs cSeveww 50.66

o | - 2500 1iu, fto of dit.. 1600 ous yds, earth «

§ ‘_ ‘ Total estimated ooet anﬁoco.oooeacn'nm.oo

Juacification
28 acros of flood irrigated land
2500 sores of renge land

1 smll tempor.rv stock tenk

L Maximum £100d expoctanay = = @ = = = = @ = « 350 a60/Ehe

£
I
i,

EC. 1
Quad, 110°48" 88945! -
This projest is looated on drainage 72,8 about ten miles

uortheast of Kaibito.

There are several emall active gullles in +hia areas The

largest gully noted on the survey was about three feet dee and

five feet widee In seme places they are stabilised at shallow

b depth by tﬁo aaﬁdatm'bod ro5ke ‘

. Damy st Yy nt

7201

4o,
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Those pullies lying above farms {27 and {08 ere destroying
range land by ercsim, and aro harming £he farms by the depositim
of silt. These gullies can be cantrolled by the use of small earth
diversion structures. = Samw spresder fences will bo needed axd it
is possible that a few wire rock sausages should be used.

The gully bolow the farm, although quite arall, carries a
large flor of ﬁtara It 1s recomwndsd that no small enrth
struoturve be used here., Small overflow struotures of the wire
sprecdar fence and wire rock sausage typo will be more satisfact-

Y _
Estimatad cost of pmmttcotoc00000.‘0‘0.0000’0-0 3100.00
Avea effootsd « range landescescsescecsssarcesss 900 Acres
Aree offoctod ~ farm land.........oq.oou.-.-;o.- 38 Asres
Be Co £2

Quad, 111900t 369301 o

This job consists of erosian oantrol work almg the road
between Kaibito and Red Iaks. About Pive miles of this road, neay
Xaibito, has been caupleteds The remaining fifteen miles nsods
dralns and thank-you-mams Ja soveral loontions, The: estimated ocost
of the projest is &,50.00,




iz is & mall erosim caxtrol project almg the Eaibito +o
.0ap roads It extends alag one and ano-half miles of the road
axd 18 locatsd aboub two niles soutlomst of Kaibitos
Tis rosd bas boen ro-lcoated several times, due to gully
orosicie. As the soil is quite sandy, the rnoff evidently comee
o the rood dteelfe This oondition was caused by blading e
straight rod down & lang gentle slopse |
| 16 13 proposed to divert the water fraa both the old end new
roadse Miost of the work will be droins and thenyu-Eme
Poseibly & few wire spreador femves will be roquirede Az the
raral? is slight, no estimates havo becn made of the expectod
£1ows
Total estimato £or tho Job 1Sesecssoceseroasorcssees 500600
| AYon @£106t08 s ceeeassssecnsassesnescosnses 13 milos of road
Aves affeotod = range 1and - seeccescesssccessessdl000 AOTES

-
e
‘.’ >

.ﬁ‘jg:;
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Area stfected = rangs 18D covessesessevsassene 300 BOTeS
Cost per MoTes cossssessasessvesnnsses(ipproxs)  0.32
28 B Co §2 45 & rsther mall Job 1t 1s suggestod that 1t
umnwmmummmmtm part
of the Unit. This will allow better and easior supervisicn of

Ay
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A 1ist of the water spreading arees located on the 1935 water
sproading survey, with a few notes about sach, follows:
Quad, 130050 360300

Yater Spreeding Aves 736 - The survey party has reccamended
that the water be used on the Cow Springs Irrigaticn Projest resher
than ou this aree.

Water Sproading Avea 737 - More econcmical use cen be made of
ths water on Yam #1 than en the ares indiosted,

Water Spreading Arvea 38 « This project was completed in 1935,

Water Spreading Area {59 - Recommendations hawe been med: to
work this area as en erosion comtrol moasure - Ses B, C, §1, Quad.
3130%5¢ 36930t in t:is rveport. The hoavy soil in this velley will
ot reedily ebsord any water spread em it,
Quad, 111000¢ 34051

Vet r Spresding Ares 8 « York completed cu tids erea in 1937.
Worked cn farm 76,
Quad, 110°45¢ 36915¢

Vator Spreading Area #17- Not reocmusnded as the soil ic very
heavy and water spreads over the entire valley at the present time,

¥ater Spreading Ares 18 - ot fessible to spread the water
from a gully two hundred sad £afty feet wide and twenty feet doep
oxto an ares of fiftesn hundred scres of heavy soil,
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Roed Improvemerts
Plans have beon made bty the Roads Departwent for improvement
of the road between Tube City, Red Lake, Cow Springs, and Kayomta.
Some work has been done on this near both Tuba City and Kayenmts,
No work has been started as yet within the boundary of this Unit,
The fimal plrns call for mn lmproved grade and o gravol curfaces
It is veccmmended that the road be improved between Red Lake
and Kaidbito, At the present time the road is quite orocked aad

thore aroe several places vhore it is very sandys A dblade would be
roquired to provide a ditch at each side and to level the humoeks.
A gravel surface should be placed soross the =end dumes, although
the yoad is not important encugh to require surfacing over the epe
tire lengthe

Priority list of Projects

CV 8417200

The following projects are recomended for immediate work,
and are listed in the order of priority:

1. Cow Bprings Irrigation Project

2, Farms 421, 15, 16, b7+ Quade 110045 36930

3. PFacm 1. Quads 11095 369301

Le 2. Ce #1. GQuad, 110°L5' 36930¢

59 Be Ce {2« Guade 111°C0' 36°L5?
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The remainder of the projects are of minor importance and can
hmdum It mles little difference which of thess
. ave vorked first; howsver, the following order is suggested: .
1 Yater Spreading Ares 450,  Qoad, 1O%S 3650
1 R, Cof1 Quad, 111700* 36°30¢

| B Cof1  GQuads T1095* 360450
| B, C. 42 | Quad, 1119000 369301
%, C. f2 . Quad, 111%00° 3645
E. C. 42 | Quad, 110°45¢ 36030 .
E X 0. f1 | Quad, 110945° 36157
| | .layaﬂls'bu foani !n this report ere mede frem optioal in-

. o spection of the locatiom end by camperisoz wiuh similer projects
. on the Hoservation, No accurate estizate conld be mede ou the
i quantity of materials required frr any projest, The cost should
‘serve as & guide 28 to the size and feasibility of the projects.
The following unit costs were useds
Bart: (hn’vy oqipment)e ocesocesscvrvesss 15¢ por cubio yard
Earth (toem work)ecsesssssssscoscrcassccse 30F por cudic yard
Spreadir fences (WAXS) snessscesceccracees 9¢ Dor lin, It

“l0 -
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Wire - Rook SausaLes ceasecesansccese $ 3.&5 per cudic yard
mm ouo'-o.o.-oouooouooooo-0.00.0. ,IOQW por subls M
. Beinforoed Conoret® crsecsessccsccce $20.00 per oublc yard

Future Plans | -

' Flazs for futurs work to be done after ths work cutlined by
this survey is oompleted inolude the followings

1 1. Madztenance of all construction.

B

2, Cemtrol of any zullies which were missed by this survey
or should develop at a later data, In this cormeotion a survey.

should be made on Black Nesa at periodioal interwvals to deter-
. mine the nocessity for the comtrol of eny sotive gullies which
my develop here, /
3. ¥aintenance of all improved roads.
4. Get a more efficlant use of the water on i.rrigation pro-

joots.
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