LATTD MANAGDERT

UNIT -

ENGINIERING

¥
Z58s
R T

'NNO005851

N I I AA™ r~/I\A



"

———— ypa s ete g

’

e

—— s
T o

SERVYIGCE

-
b

HAVAJ O

NI _UNIT HO.2

LARD MAWAONME

e

oo
o

—
———

Ropork

Enegincer

NNO005852

CV-6417-201



Looation and Boundery =
Ronds and iruils =«
Teloghoneg o = = = -
Trading Pootg = = o -
tlomal Hommwenia e
Sghonls and Yospitals
Population » = = o =
Climetologioal Data
Draimeze and Runoff
Topography =~ =
Soils =~
Erasion « « =
Topatation «
Agpioulture -
Boderts and 1141ife
Gaole

- e m ™ W e

Ssratigra

L

Ba Co /1l o w =
3‘6.#1 - = -
g. 41%-‘-
] * -we
E:cg"\&llﬂ.“
Be o #2 w ==

P B B N R

(N g

-

- upd 110°30°
- Susd 1109309
e Gued 110030
e Quad 110°45¢
- Guad 110945!
« Quad 110°45¢

”

{2 R B B N
t et 883
$t 882
$ 588 8 38

- e &

N

16
17
10




INDEZX(Cont'd)

Fﬂm-t?ZI - =" o -

' ) E.C."l -> oo w -
E.c' - o8 e »

) Egc.% -—weew
3. .1,"4 - eew o ™

Faxrms at Shonto « =

o Farms #4’ 55 & 501
) . . F‘m #14 - oo e oo

' Parms §11, 12 A 13
Havajo Canyon = =

- Fluts Canyon Ds Ae

' vater Sproading
Eead Improvements

- B e o &

Priority Liast of PFrojosts
Estimating Procedure =
Fature Flans
14at of York Projests

B“.Hﬁp - s w s m-

«

Guad 1109457 x 36°45' w « « « 27
Guad 110030 x 369%5* =w = = =« 28
QM 11°°3°' x 38“5. - e w
quad 110930' x 36046% w = « = 31
Guad 110°30' x $6 4B = w » = 32
Cuad 110030' x 56045% @ w » » 33
Quad 110030' x 36080' cewe = 34
w 110030' ¥ 4 36080‘ weoe 35
QM 110045' x m°45' esew 38
Qued 1100456 x 36045‘ - e e I9
cuad 110050’ x 37000' e o« (0

i03

|

104
108

107
108

110

N 8417207

NNO005854



L074,776 moress Inoluded inm this are the following figurecss

UNNI 239

Location and Boundarys

land Hapagement Unit Mumber Iwo is located in the northe
woutern portion of tho Bavajo Heservation. Ono-fourth of the
Unit is in San Juen Covuty, Utah and the remsinder is about
squally divided between Navajo and Coconino Countiea, Ar.sonse
It lies approximtely between 36°15' end 37°15' porth latitude
and between 110°930' and 111°15° west lonzitude,

Secinning at the Junction of Mavajo Canyon and the Coloe
rado Kiver and proceeding clookwise the boundary of the Umit
s as follows: It rung up the Coloredo and San Juan Rivers,
sadeh also form the resorvation boundary, for a distance of
about £ifty miles in a northeastern direction; it thsn roes
southward following the eastern edge of No Man's Mesa, tho
westarn edge of the Segl Cenyom ana = smll dreinage on Slack
Mess, for a dislance of sbout fii‘t},:-five miles to the Moencopi
7aghy it then runs southwest dom tiis wah for a distanse of
soventeon miles vhere it turus north, following s drainage
divide ton miles to o high point on the rim of Black ¥esas from
hers 1t goes xorthwest for fifteen miles to Vhite Meea, thea
sorthward for fifteen miles along the eastern edge of this mora
and into Navajo Canyon; it \hen goos westmard for thirtyefive
miles elong She south rim of Navejo Canyon to the Colorado
River, the point of origin,.

The boundary, as outlined abave, enolosss an area of
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Inncsessible and barren - aores
Vaste .- m—w  BOYDS .
Hountainous 292,292 sores

Roads and Trails

: , The reads.of Unit 72 have besn given two classifiocaw

| | tionse Graded dirt roads are those which have been bdladed end
ars maintainsd et more or less regular intervals., Unimproved
roade ayy those which are puasablé to cars but are not maine

] . ' teinece There are no improved roads either on the Unit or olose
‘ L to Lt

The following rcads are classed as graded dirt ro~dss
The Tuba City-Kayonta roade This road pasaes from east

R . to west *through the southern part of the Unite “he road is

mointeined sore than any other road in the Unih; however, 1t
is hny.uaablo during rsains and is rough at all times,

: The Cow Sprivcs=Shonto ronde This road is mainteined
v ocoapionally and is passable except during hard reins.

il &

The Red laks (Tomalea) ~ Insoription House = Havajo
Mountain Roade Thia road iz mainteinod ecoazlonmally betweem
t ’é Red lales and Inasription House fhn pert from Inseription
Bouse to Yavajo Mountain is very seldom mainteined and is quite
, yough at all timess The road 1s impessable during etormze
; There earo fi{?a truck txails ch:,neq as graded dirt roads

CV-6417-201 NNO05856
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on the Unite The one up “lack ¥osa to the EKayentn Coal Mine

is maintainod frequently snd 1a in good shape except during

stormse The roed may be closed Yy ecnow during the winter mortha.

The road over Plack Yews, east of Uow Bpringe, 1s given little
maintaneme, The road i hard to get over et eny time siod may
be Jmpassable even during light stormse The truok trail from
Insoription House to Kaibite is maintained infrequently and 1
quite roughs It may be impassable after any storme The truclk
trail to Plute Uesa apparently has had no maintr nce since
its constrrotion, It ia quite rough and has washed ocut in sove
eral places whare it orosses the Piute Cenyon drainngess The
roed 18 passable for wagons but bt for carse Ths roads into
BowTaeTe=Kin Ruin from Shonto and from the Tuba City to the
Kayonta rond is maintainsd occssionally. The road is rough tut
passable at all timss.

Unimproved roads are to bhe found in tho southern por-

_tion of tha Unit, from Elack Hoss on the south to Inseriptlon

Houge on the morthe Tlis yortion of the Unit 4s ncoessible to
oars except during stormee There ere a few unimproved roads
ou the Reinbow Mesa southsast of Yavajo Yountain. Those roeds
are rough: dut passable most of the time.

Tho area north and west of Nevajo Mountein has no reads

of any kind in it. Sevoral stoék trails ere tc be foud in
this acens Stock tra: - are alao found inte Havaja Ceayun,
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Piute Canycn, Navujo Mountsin, Nakai Canyon, and Slack Ness.

Telophones,

Telophonos within this Unit are located at Shonto,
Insoription House and Havajo Mountaine All of these are cone
nocted with the Tuba City to Kayenta line, and are handled
through the Tubam City exchange,

Trading DPosts:

The three trading posts within this Unit are Insorip=
tion House, Nave jo lountain (Dumn's) and Shomto, The nNainbow
Lodge is run as a dude ramch and does no trading with the
Navajose There are two trading posts located just west of the
Undt boundary, Cow Springs and Eaibito.

Fational Homments;

The Rainbow Bridge National Momument l4es in the northe
wostern portion of the Umite It can be reached by a fourteen
mile paok trip from the Rainbow lodgs,

The Inseription House Ruin National Mommeut lies in
the Eavajo Gamﬁm sbout four miles northwest of the Insoription
House Trading Poste It can be reached by a three mile mlk or
pack trip.

The BeeTas~Ta~Kin Ruln Hational Momment lies just
cutside of the eastern boundary of.Unit #le I4 oan be roashsd
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by a oneemile walk from the top of the Segi Canyon.

Sehoola and Hogpitalss

The only sshools on Unit #2 are the day schoola at
Favajo Mountain and Shontoe There are no hospitsls in the Undty
however, there 1s ons at Tubs City whioh 4is thirtyefive mziles

sagt of the boundmry.

Populations
The population of Unit #2 is spproximately 9/5

or [l6 consumption groupse The mreas of population ocone
centration are Piute Canyon, Navajo Canyon end Klethla Valleye

Climtologion) Detany

As no olimatolozical records have been Weopt on thils Unit,
1t is necessary to use the data at lee's “erry, Tuba City and
Eayentae The records of Eeyenta will probadly be more applice
able to this area than those of Tuba City and Lee's Ferry.
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From a study of these recorda the followlng figures can
be applied to Unit #2, .

Averago yuarly precipitation » = = » « « = =« 8,6 inchse
‘ o - average yearly precipitation (Black desn) «l0-12 "
\ | ' Average yearly prooipitation (Favejo Mte) 10-12 ° |
- ' Longth of growing seeson « = o o « = w » 150180 days

Longth of growing scason (Favajo
and Piute Yanyons) = « = = @ « = 165170 "

The lenmgth of the growing season will bo couaider;a‘oly
ghorter than the above figures on Blaock lssa and Navajo lMoune

§ : taine Howover, there 1s no agriculture of amy importance in
: these plases.

Drainage and Runoff,

About twoethirds of the Unit drains northward into the
Colorado and Sen Juan Rivers, Runoff from this area will be
high, due to the large areaz of exposed seandstoms, steep slopes
along the sides of deep canyons, and the laock of a px;nteotivc
vagotative covers Flood runoff: in this erea has not beem cale
culated exoept at the points where projscts are locateds Genme
srally no use om/bo sede of the flood water aa the quantity
earmnot be handled on tho emall ares which would be available

for water sproadinge Smll permanent streams in both Navalo
and Plute Canyons are used for irrigation at the prezent time,

A grall permanent flow in Nakai Canyon has boen used on about

CV-6417-201 N




Cppamme cvte 4.-»_5-,:‘13.;_:,-;»,'~.s:ﬁiz','v;'a'.«—.«-.'.{-‘.fi-_.é ’i-;.'ﬂ:is'.h‘,’.f;fzﬂ;:‘}-".‘}:g-f‘,i;ﬁ'&,‘g"':\:&j .‘I_}?,!lq‘{.m,'!l.'_fm‘?_‘r‘_'gh_"_:'!,ﬁ‘_i&"iiﬁzfﬁ;?wn?-ﬂ*ﬁ"Px’(iﬂ%\‘)\ﬁi&k“i’.‘ﬂ‘-é'&k{iﬁ‘ix{'.‘:‘.-".és?ﬁ"hs\vi;i.-)':L'" K ,'zl.'.‘iméuﬂa’zﬁsawmt«numurw-'tw:,‘ B

ten aores of landy however, no use has teen made of it for the

last few yeouars,

__About omefourth of the central portion of the Unit drains
to the southwsat through Klethla Velley imto Cow Sprinzs Lake,
Runoff from this mrea will b low with the exceptian of locale
iged aroas of stoep llropoa and exposed sandstenee Cow Springs
g Yash and & small area mlong the ateep slopes of Plack Moaa

provide the larger porti.on of the runoff into Klethla Valley

3’; o end Cow Springs lekws There is aiso a pormanent flow of one
1 second foot from Cow Springs Wash into the lakes All of the
flow of Shemto fash is held within the boundary of Unit Number
Iwo simse the reservolr marked on the map as 24«2 will hold

! . oconsiderably more water than iz oxpeoted to flow into it, A

pormanent £low of approximately threeequarters of a gecond foot

is used for irrigation purposes at Shonto. No agronomic use

oan be mde of the drainages on Blaok Mesa, which flow acuthe
| wrd into the H«mcpl Fashe The runoff from this portion of
the mesa 13 high; howover, no calculationa have been made of the
flood expeotanoy of the draimmgose

The drainages of this Unit wore mmbered on the Agronomy
and Engineering mp uaing the sams system applicd to all Units
of the Xawajo Reservaticn, The following mumbers were given to i
the main drainages of Unit 72,

wle

e
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Colorado River #1e0
San Yuan River #1240 |

1 fargo Cazyon go.o -
A Piute Canyon #440 o s
_ . Cow Springs (Sogishibita) Canyom #8540
Shonto Wash #6440
" Klethla Valley #Te0 z
| Mocuoopd Wash #3440
Legser side drainages of these are given She whole mmber .
| of the main drainage, with a decimal to indicate whioh side it
4 onters frome ‘or exampley Feaoing upstream on Cow Springs Cane '
yon at the Unit boundary lise the first wash to the left is ' j']
' | #Bel, and the second to the left 8.3 Those enterin; from
the right are givon consecutive even decimals, _ | |
i - The annual runoff has been estimated only ab thoso looae

tions whore it is possible to use the water for agricultural .

purposes or mhere erosion control projeotsa are recommended, %

Theas figures will be found in tho discussion of the individual

projeats end in the following tadvle; | L}r

)
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Yimter  Supply
Anne FaXe  hfXe Area to be Benefitted
Expece Expeces Expece ~Acros  ZorTos
tanoy tans tanoy Fres, Pot, Aores
Losation A/f6  See/ft A/f% Bmd, ‘mie ange
Quad 110948t x 38945*
Woah § 534t EC#1 60 1000 260 2500
Tash $5.3" ECH 1.6 5 5
At Farm #2) 78 800 200 25 500
Guad 110°30' x  36°45¢
Yash ;7 4.0At Shonto
200  20GQ 500 20 20 50
Yash # 7.0 A% FC2 260 2000 500 36 B 2000
Vagh # 7.4" EC:#3 20 500 128 1000
Quad 110°30* x 36030* ’
At Farms 4,6 & 5.1
60 800 200 30
At Farm 714 60 760 1.0 12 10
Quad 110030' x F7°CO!
Viagh {$2.12.24% BCF1 76 1000 250 28 1000
Cuad 110030 x 37°15¢
Faoch # 2. JOAt ECSY 126 1800  4£0 48 25 3000

Topographys

Slovations of Umdt {2 range from 35200 feet at the junce

tion of the Colorado River and ¥avejo Canyon to 10,260 feet on

Favajo Kountain,

CV-6417-201
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The followlng elevations have been taken from the Us. Se Co 3,
topographlcal maps edited in 1881 and 1892,
Average elevation e e e e w e v =wes §,000 foet

H&Tajﬂwaino--------o-

10’250 " !
Black Moga = ¢« v o m v v o vwwosae 7‘200 n

:‘j N . Insoription House T, P, 6,600 " E

|
L]
]
s
]
]
¢

Chomto = @ w s e m e e ww em=wee 5,200 "

Rainbow LOES o ~ = we @ e ww we= 6,000 "

Favajo lountain Te Py (Dunn'g) e =« « « 6,000 "

Klothla Valley = m e e w - w e wewwe 5,80 °

| | Lower end of Moonoopl agh = w « e @ = 5,400 "

, Hakal Canyer. == e o e e acwmw e 5,00 "

: Piute lonyon s e w v w o w e v w e wa 5,000 "

Favejo Conyon o« v w e c v e ww v e 4,600 ™

Junation of Colorado & San Juan Rivers 3,500 °

Lower end of Colorado River « « = w =« 3,200 "

Ths topography of the northern twoethirds of Unit #2 ia

charae.t;ar'ised by high mesas betwsen large desp canyons and by

Favajo Hountain, The canycns ars from 16500 to 2000 feet deep
with steep side nih and & relatively level narrow vottoms

Favejo Mountain stends 4500 feet aboﬁ ths high mesa tetween

Havajo and Plute Canyonse ‘The cenmtral portion of the Unit is
a pontly sloping plateau bordered by Vhite Hesa on the west
apd Segi Caxyon on the sast, This srea is out by two smll

UNM

CV-6417-201 NNO05867




canyons, Cow “prings Canyon and Shonto Canyon, 'he scuthern
portion of the Unit lies on D1: Xk Mesa where the topography 1s
vory rough and is charscterised by hiph vertical oliffs and

deop canyons,

The majority of the sollas of the Unit originate from sande
stonee Thus the inheremt characteristics of the soils acoovad
ir lavge potential wind erosion ereas, especially when the plant
oover hua bLeen deplsted,.

_ The greater portion of the soila originate from the greye
ish white to pink Navajo sandstone, This sandsione, compoaed
of medium sized rounded quarte graing, loosely ocmerted with
oaloium carbor te, originates the coarse textured, easily
wind blown Floy, Todilto and K. enta seriess

Thin beds of greenish pray sandy limsstons on ths foct
slopes of Navalo Hountain give rise to the gravelly, highly
calcareous Rainbow seriedes The hoavier texturad Voncho series
develop on alluvium from the Mancos shale of Slack Mess and.

13 soverely affected by water orosion. The Dermehatso and
Yolani esries, highly musceptible to wind erosion, develop on
the alluviwm from the Navaj. candstonss Those undifferentiated
soils developed from Mancbs shales on DBlack Hesa are easily

eroded when tho p;ant covar is disturbed,

C
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Residual golle ocoupy the greater portion of the area.
They constitute the better olnsses of grazing land. The Floy
and Todlito series are most important of the five residual

series aurveyed.

Of the six alluviel serios mapped, portions of the Cone
cho, Demmshotso and Tolani are importent agronomically.

Eroalons

The west and north portiors of Land Management Unit 2,
with the lone domin:ting peak of Navajo Hountain in the extreme
north, presents an indesoribable area of norml geologio ero=
sione High, rounded, olosely~speced domss end deep narrow
canyons oroate an improssion of a barren blllowy wmste « ono
of remmrkable soenic graideur, dere mormal erosiomal forces,
unalded by men, are asen at their bvegt.

The central and southern portlons of the Unit, with their
soll and vegotative sover accessible to man ..l livestook, are
susceptible to nocolerated ercsione However, orosion in this
vioinity is slight st presant,

Low ammual rainfall and Mght textured soils, in cone
Junotion with modarete to severs oversutiliszaiion of the
vegetative cover, have resulted in s predomizance of wind
srocion north and east of Havajo Mountain and along the north
side of Klsthla Valley, Partially stabilirzed sand dunes are

UM 392
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conmon to both these arease The entire Unit is susceptible to

N . wind erosioxm; however, it 4s not seversly wind blown except in

docalited areas.

The heavy soils of Xiethla Valley, their vegetative cover
severaly oversutilized apd dopleted, are ravaged by the conse-
qusnt rapid runoff, Sheet and gully erosion is severo in this

area.

Steep slopes and an inndequate vegetative cover havs
- accelerated the erosion on Ylack Kesa, The resultant inoreese
N in runoff from here is causing oonsiderable damage in Klethla
Valley,

Iammmerable short drainnges, throughout the Unlt, are

rendersd wvalueless by gullies. Gully heads are gradually
extending into valuable land in the vioinity of Insoriptionm
Houge,

Vegotations

(n) Zonoss Vegetation of the Unit variee from that typle
cal of the Upper Sonoran to that typioal of the fransition
Zons, The entire area, with the exceptiond lawvnjo ”ountain.
falls in the former olass and is typified by woodlard,. sage
brush, or browse. Navajo Hountein, an ares of approximately
10,500 acres, is typifled by Fonderosa pine, Limber pins, sspen,
spruce and Douglaa fir.

CV-6417-201 NNO05870
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(b) vVegetative Specdes; The following is a liat of
species trolcal of the areaes An attompt was mede to list the
spscies in the order of importance Crom an economic stend-

point rather t'an velus as range forage or abundance:

Forage Spacies = Blus Grama
Big Sage
Black Urush
Snakeweed
: Yo’llow brush

. , Ghll.ta. Gm"

Greasewood

Wogdlaii Species « Pinon

o Juniper
Qalk
Ponderosa Pimo
Douglas fir

Agrisulture;

This Unit cannot be classod ss omo whioh is favorably

adapted to agrioulture beaausge of the lack of sufficlent water
gupplies for preducing arcpa.

B4ith the exosption of four small sgrisustuwrsl coxcentra-
tions, tho farming soreage is made up of emall ccattered farme

usually located on gully fante The four comcentrations moted

CV-6417-201 NNO05871



