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NAVAJO SERVICE
LAXD MAWAOFMENT UNIT O

ENGINE!RING

DRAINAGE

net———

For purposes of description and analysis tbo‘main.dré.lnagel

in Unit 8 have been selected and mmbered,

i | Six drainages wora mumbersd in the following order: San Jurn
: River, Chinlee Wash, laguna Creek, Tyénde Wash, Moonlight Wash, end
Gypsua Cresk,

No apparent use can be made of Gan Juan River or Chinles Wash
waters, San Juan Biver flows in a narrow deep gorge almost its entire
o longth along the boundary, Chinlee Wash is confined in & narrow
A b, o valley from ons fourth to one half mile wide for lts entire length
| along Unit B, It has out & channel fram 300 to 600 feet wide having
: vertiocal banks 15 to 30 feet high, If & diversion wero feasible and
| eooncmical the probable gquantity of runoff oarrled by this wash, to-
gethar with the limited area of lend adjacent for water spreading,
would make such a proposal unsound,

laguna Creck, a perennial stream, i1s used for irrigation pure
peses, Its flow deoremses to loss than a oublo foot per second during
the 2arly summer,

Diversions for uriggtion purposes are made¢ froa ILaguna Creek
at Kayonta and at Dennshotso, With the axceptions of the locaticis
at Kayenta end Dennshotso where the diversions are made, the streeam

flows in a gully 100 feet to 300 feet wide and 20 fest to 100 fest

deep with vertical banks,
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1 ® Woonlight Wash also has a permanent supply of water for
i part of its length. Water is diverted frim Moonlight for irriga-
tion. Approximately ten miles from 4ts mouth at San Jusn ‘River.

' Gypsum Oreeck, while classed as a perenniel stream, does not
furuish wmater 4n quentitios sufficient for irrigation use., Its

i

|

jlij Yoonlight Yash entors & narrow rooky gorge.

|

i

;

? waters are used for livestock watering only, Near the head of the

| stroam no lend is evailable for farming end by the timo the wmsh

s followod downstream to whore land is eva’leble “the water hag

disappeared into the srndas, '

, ) Tyende Vach 4a aﬁ Intermittent stream, However, it is the
drainage for a ie.rge ares and during She rainy seacon often carries
large quantities of rumoff heavily laden with silt. ‘

& | ‘ All of the drainages carry large quantities of runoff. during
the pericd of summer rainfell, Usually {:he runoff ocours at large
floods of ghort duration and the waters carry enormous quantities of

i silt, |

AGRICULTURE

Farming is concentrated in three localities; Dennehotso,

Kayenta,and to & less extont along Moonlight Viash in Begihotaoss
Canyon,

Kayente Farms Aros obtains water for frrigation from laguna
Croek, The Indian Irrigation Bervice comstructed a rock mesonry

. diversion weir ecross laguna Creeck and the winter flow of clear wnter

is diverted into & storage resawoir of 500 acro feat oapacity,
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w The stored water is used in the zpring for one irrigation, The
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farms are then dependent upon rainfall for the belunce cf the

s P

. 88a60N, Wx_}s diverteds, The charsotsr of ths ailt
; . carried by the fiocods is undosirable on the land,

PR
)

The outlst ditoh from the recervoir to the fermlsnis is
in a doep cut and this cut is usually 8o fall of blow sard that
water cannot be drained from the reservcir without removal of 1laigze

quantities of eand from the ditch. The ditch fram the diversionm

T e mts e b8 Ml S e i

dam to the reservoir 1'8 elso subject to becaring £illed with blow
eand to such en extent thet water cannot be conveyed into the
resorvoir. In 1535 the reservoir was drained approximstely

July 10 Only oms wﬁtting of the fermlands was accamplished
from the reservoir, |

With some raising of the embankment s% the lowoi end of the \

storage can be obtained in the recarvoir, By redsing the water
i sux-i"acc 4n the reservcir two aud one-helf feet an additional 500
. ~ goro feet in capaolty cen be realiped snd only thirty-five aorcs

in exposod surface will be mdded %o the present area of two hundred

B0Xes, j .“,‘

Thers are, in 1936, approximetely 400 seros under ocultivae
- tion at Kayenta,
B The Indian Irrigation BService has construoted a rock masomry
\ wolr type diversion on Iapuns C‘,'e;'ak ut Denneho{:so./_ This is a direoot
diversion., There erc spproximately 700 aores that have been

oultivnted et Demnehotaso, An additiomel 100 acres of farmlend are

v

reservoir and raising the diversion welr end hoadworks, additionsl | |
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available, Under the present oconditions and with the present
water supply this total amount of land camnot be irrigated,

The division of the water from Laguna Creek betweem
Xayenta and Dennahqtso is as followss

' Dennehotse, by contivual use of the water from laguna ___

G e

Creek, has a recognized water right dating back to 192,

Each spring, however, leaders fram Kayente and Dannshotso
meot and make & verbal agreement oomcerning the diwvision of water,
It hes been custcmary that Dennshotso receives the entire f£low
for two months beginning April 1, then for alternate 15 day periods
fhrougbout the growing semson. Xayenta has t) right to the flow
frc;m Beptember 1 to April 1, which is supposed to be stored in the
reservoir,

. .There are approximately 30 mores in soattered farms oulti-
vated on Moonlight Viash at the lower end of Segihotsosl Canyon.
Tixere are approximately 30 mores of land in the same vicinity that
oan be subjugated.

.Thare 48 & steady flow in the canyon. In May, 1936 this
flow was estimnted one half second foot, This quantity increases
after the summer raing begin., On July 21, 1936 an estimated one
second oot of olear water waer [lowing,

The Indiens use rmell earth embankments thrown across the
stream to divert the Zlow imto their ditohes. The divorsions wash
out with every flood and have to be rebuilt,
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The Indian Irrigation Service completed a rock masonry
wily type diversion dsm om thi.s wash in 1932, 2n outlet was pro-
vided but m oonveyance ditoh wes not constructed. Thia was
supposed to be ow;plertod by the Indian farmers, Yo d1toh has ever
been builte |

With the exception of & mmber of soattered dry ferms
totaling 80 aores, the balance of present cultivated farms totale
4ng about Li50 acres, depsnd upon floodmater for irrigation, These
farms are aoa*bterled over the entire unit and vary in bizo from once
half én aore to twenty-two mores, Most of the farms are two or
three aoreas in size, |

o 'The farme are ﬁsuélly located on fans of intermittent
washes or at the foot of bare sands%one slopes. -Those loocated on
the fans are ususlly covered with overwash consisting of send gnd
large rock, and in same ceses, olay. Thoy are, as a general rule,
very rough and unevsn as repgards surfece, Poor distribution of
water 4s achisved, Oniy thu lerger floods which oamplé‘bely Inundate
the fields assure a oomplete wetting. .Stands are vory a_éot‘bed as &
result,

The farms at the baoe of sendstone slopss are ususlly in e
light goil which is very susceptible to winil erosion and they soon
blow cut or other sand blows in and they are difficult to water
because their surfece is g0 uneven or sc much send lays between the
foot of the slopes and the fields that only runoff rraﬁ oapitol
storma reaches the farms, |

WATER SPREADING

Thers are a large mmber of sites that offer possibilities

IOty sy
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for diversion and spreading of floodwaters that have oonocentrated

in the larger dralinapges.
. Water gpreading sites selected by the water spreading

survey wore inspeoted, Some of the locations we::e'rojected as
to feasibility and from en economical vietpbint.

Adiitional water apreeding possibilities were located,

Vater spreading areas as indicated on ths original survey
were almost without exception located low down on the drainages
where large quantities of flooéwater could be expeoteds  The washes
‘carry large percerntages of clay and silt n;ith the oconsequent danger
of covering up orops and vegetation 1f the large quentities are
spread on farms and range.

it 4s desirable that wherever a looation is found high
up on a drainage that can possibly be used for water spreading
purposes that it be dons, It is important that wherever possible
runoff ve kept from acoumulaeting in gullies end eventuai‘.ly rench
the larger main wmshos which are so difficult t¢ handle with
.diversions,.

EROSIOF CONTROL

Active head erosion is teking plece on tﬁs irrigated lam;a
as woll as generally over the unit,.

On Black Mese head erosion is eotive in many of the small
grassland valleys. The gullies quickly drain off whatsver rain-
f211 ocours and are cbntinually‘progressing up the welleys destroy-
ing valuable range,

In the portion of the unit scuth of Comb Ridge gully erosion
1s bad., This country consisis of 1argo va.Lleyc mnning from the

T R .
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bottom of the slops of Black Mesa toward Clinlee Vash and
toward laguna Creek, Each of the valleys ie cut through by
at least one gully. Some are in the early stngzaé of cutting
and could be easily halted. Others are very large and have

side gullies entering them.

. . Runoff ent:rs the gullies and ig carrieﬁ quickly out

g : of the country without being of smy use, Much good zen be done

in keeping &5 muoh rumoff as possible fram entering the small

: . | drainages,

. 'Noreh of Comb Ridge the terrsin is more sloping with
short drainages éntering the wain draimage ohonnels,

& The topégre.phy is quite stesp and when runoff enterc
the mein drainages it is lost to any use. There are mcay emall
gullies and +.2ils that ere eroding end approaching sizes which
will soon oe too large to handle under the condition of limited

areas uron which to divert water. The valley south of Chalstla

Butt~ contains aoctive cutting gulliss that need such treatment

a8 ¢iverting runoff around the cutting heads.
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RNOINEERING REPORT ON SURVEY OF DENEHOTSO
COMUURITY ALEA

Denshotso Farms

Desoripticn
Denshotso 1s & ocmmunity area comprised of approximately

125 femilies totaling probably 600 inhabitants, It 4s looated
twonty-seven miles northeest of Kayenta, Arirone. The lagura
Creek flows through the srea and furnishes water for 4rrization,
The 4ndiens that live in the area generally ere from distant
ivealities, They morely move inte the vieinity for the spring end
growing season to pvail themselves of the farming facilitieas,
After the harvesting of the orops in the fall, with the exceptiom
of a few femilies, the innabitents tako their herds and move to
their more pennamﬁ‘i: homes,

The vallej proper in .hich ths comrunity is located extends
along btbth sides of leguna Creek from a point about two miles east
of Denehotso, to Kayeuta. It varies 4n width from an eighth of a
mile at the lower end to approximately seven miles aoroas ths upper
portion. |
Topography

The velley slopes gently upward from ths laguna toward
Comb Ridge on the north and to s ‘low plateau on the south. It
follows a course east of rortheast and has a fall of approximately
twenty=£ive feot per mils. -

The adjacent hills are quite steep end practically denuded
of any vegetation, A large peroexﬂ:a&g (at least 25 %) of the
pr pitation is probably loat through rumoff,

NNO006235
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: Beginning at & point five miles obove Danchotso Day
AR © Sohool the Laguns 1s thirty feet dosp. It is atill deepening

from the point upstresm, For miles the ohannel is sixty to
i scventy feet deep with vertioal banks that are continually break-
' | ing back laterally, oontributing enormous quantities of soil and

gilt to the floods whioh flow in the laguna, empty into Chinlee

> ' Vash and ¢hen are oarried to ths San Juan River, Laguna Creok

i ' serves as an offioient though detrimental drain for practically
: e the whols valley above Demehotso,
From the polint £ive miler west of the day school far a

distance of seven miles downstream there are sandstone lodges

SR 13-4 L ML A KR AR 4 SRS /o K WY SRR IRV AN LR~ TS

which have prevented the chamnel outting deeper, Thare are =
numercus sandstons outoroppings soattered throughout the farmed
0}-?  @rea in addition to large areas of sliok sandstons adjacent to |

and surrounding a large portion of the fermlanda,.

o ot b T My

Agricultursl Lands

The area embracing the farmliends lies on both aides of

TS RS, A7, SR R At Y
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-

| loguna Creek, The area is approximately three and two tenths
j | miles longs extending almost equally below and above the day
schools It veries in width from one eighth of & mile to ons mile. é

The area above the school contains probably three fifths of the

; farmed land,

The maximun arsa that has been wndar oultivetion smounts

PR S
5

1 to 700 aores, Of this emount some land lies idle sach yoar bee

PRIV TR

. 2
cause of insuffloient water for the production of a crop. iz o

s R 2

R B T VS S

. 2858 ]

LS

e

o




VA AT T S D A T T

« 10 =

Potentinl farmlend within ths area, were an adoquate
supply of irrigation water availabla, enioxm‘!:u to approximate-
1y 107 aores, This makes a *bo*!;al of Arrigable land within the
area emounting to 807 mores. Thers are approximately 110 acres
4that can be brought into uae. but will nocessitate lots of land

leveling.

1

Corn is 4he principal crop. BScme alfslfa %e raised
in srall (one-half to four acre plots) patohes, A fow melons

and squash are raised for family use, ) . 3
}?7 171+ brdeamas Loter “""f-‘jf Ay c‘(—«—’f’«{ A Av"m\‘“ff
Water Supply H.5.L0. Compltid o L5 ¥ 2if creifta, 4l . DT
Yorarel /P UE o fracc
The water supply both for domestic and irvigetion purposes

(excepting the day school and the trading post which have wells)
$s derived f£rom Lagunn Creok.,

8ix to eight years ago the Indien irrige:bion Servioce oon-
wtruoted a conorete diverasion dam ascross the Iag\maand a system
of ditches., Tho cost of tho present system was $18,673.00.

This dem pormitted the Indisns to use “he normal flow or
any floodwater that they chose to use for irrigation, A yesr ego
the Indian Irrigetion Service ins’called.\ e radial slulce gete at
each end of the dem to koep the silt slifcod emy from the hoad=
works of their irrigation laterala,

Ascording to information gathered from ths Indiens they do
not divert ths mary muddy water fram floods ocused by summer rains,
I# the flows happen to be of long enough duration so that the
water beoomes fairly oloar they use the floodwater to irrigate their

corn,
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A topbgraphic survey was made of & proposed reservolir
site located two and ons helf miles ebove the present diversion
deme 16 -»_mk proposed to use the reservoir site in oonjun.otiozi
with another poeaible; diversion structure whose site is looutsd
thiree and ons half miles above the p;'esent dem, (See sheets A
and B), A lihe of levels wys run from the reservoir site 4o the
proposed diversicn site to obtain relative elovations,

A recomoigsance was made up Laguna Cresk for a distance
of four miles nbove the proposed diversion site or %o e point
nins miles a'b9ve the Ferming District, No additional exposures
of sandstons wore located. Above the proposed site the ohannel
15 outting deeper. There wes no place found whers it would be
precticabls to divert water from the mein channel,’ The banks from
the proposad site upatreem for four miles are from thiﬂ-.y ‘o
soventy foet deep.

in eightoen inch oipolletti weir was set in Laguna Cresk
approximately 1,25 miles downstresm from the present diversion
dem in ordsr to obtaln & record of the normal flow of watoer. (_S_e_a)_o

S———

table for quantity).
w
Observations

The land is generally farmed too olose to the edge of the

banks of Laguna Craeek,
Irrigation ditches in some cases follow mlong the banks

of lagune Creek too closely. In both cases there is & potential
danger of the water getting eway from its oonfinss and starting
gotive gully heads. There is elso the danger of keoping the

CV-6417-201
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They depend entirely upon ths normsl flow of olear

water for the irrigation of their alfelfa, of which thers is
. approximately 90 acres, The Indians plant their acroage
acoording to whethsr or not they think there will bs sufficient

+

water availeble to produco & orop.

Conditions being equal it soems that the man living

ferthest up the ditch has the grentest water x"ightl. ~ The right

to the use of the watex: pfégi-osaea domnstream. I there 1s

water left efter the man ubove uses what he wants, fhon the next

laﬁﬂmor uses whatever portion of the balance he desires, eto,
There are ’mmerom srall qitches used that plok up the

wastewnter and use it on additional land, In this mammer there

it practicelly no loas through runoff although it is almost

oertain a large quantity of water is lost to benefioia.l' use through

t deep percolation,

There are no available records of stroamflow on the laguna.

i e o

Sane data on the normal flow wns cbteined in ths eourss of tha re-

L

cent investigations and 48 given elsewhere in this report,

. The Burvey
; A topographic survey was made of the Agricultural erea.

EP= 2S¢

The aurvey includes oultivaeted lend, potentlel fgrmland within
the area and oovers the adjacent landas to the edgés of the exposed

1 sundstons, (Ses Maps 17)
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‘, @v vertioal banks of the oroek satursted wkth wmtsr which causes
j ocontinual sloughinz, _ |

Runoff from the adjacewt sandstons hills.-As osusing
sotive gully heads ‘to progress {rom the oreck up: through saue

of the farmland, \
There is a site for a divoraion dam where the weir settink

e g g s e iy

was made, Ths banks of the wash are shallow and e ‘.ledgo of sende
f stons runs moross the entire width of ths chennel. (Bee shoet C "}

il e R LR AN T e e g

for soction.), A dem at thle site,which is approximately cne end

nne quarter miles beliw the preseat diversion, wauld eliminate

*' : \
,é E \\ the nscessity of oconveying the irrigation wamter for this distence
in en earth ditoh with a probable large loss due 4o gbsorption,

Also a dam would check the waste water thet enters the lagura below

% ® | the present dam. ,

3 ' If all the flow wore diverted at the prosent dem thers '
f i would probably 'o‘a a flow at the proposed lower site of; approximate=

: ‘ ly 0,2 second foot, This flowr is the result of mawy smell sesps

i : " that flow into the oreek fyom the banks, The water enters elong
thd plane of contact betwesn the soll and the underlying saundstons, : }
 Thera mre three acres below this site at present seeded to .V

alfalfa.- The cloar water eaved by a diversion structure at this

site could be used in the production of edditionel alfalfs. The
total area of irrigable land below +this site is 120 acres,

The Indians do not waste very much irrigation water from
‘ ' runoff since they usually pick the waste water up at '_bho lowey

ond of a fisld and use it on mdditional land;’ however, there seems

:3'?: @ , to be a tendency to use more water than necessary wi“;h a resultant

loss from deep percolation. P

CV-6417-201 o T U NN00B240
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There is apparently scms use made of runoff from the
sandstons hills to irrigate thelr crops.

The fields are gonerally in need of soms lend leveling
4o obtain a more uniform spreud on the applied water.

Tho irrigation laterale are in scme cases eroding to
excessive widthe giving a large wétted area, theraby increasing
loss of water from absorption. The ditohes ars in some cares
very devious end a rank growth of weads along the banks adds to
the dbstruction of the water, The seotion 1s generally too smali,

B Construction of a diversion dem at the proposed sits five
milea above the day school should be deferred umtil the existing
system 1s perfeoted and additional expansion warrants ite
A relatively low structuro at this site would acoamplish

much good‘an a 8ilt control measure. = The grads of the streem

* 18 80 slight that the effect of a low strusture would exitend far

upstreem, still the flow of water and cause a deposition of silt "
whioh is carried down in enormous quantities., Buch s struoture

would prolong the greater than normul flow of clear water alﬁo.

Plane
1, Preparation of the land under cultiwation for irriga-
tion by
a, Leveling,

bs Change of field layout to oonform to the topography,
i,0,, Bun the rows with ths contour of the land to
prevent a fast fall, }

6., Construct substantiml borders so that the water can
be confined to the area on which it is applied,

CV-6417-201
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Improve ths existing ditohes by

0
A

5 as, Chunge in aligment where poszsible and lhpro
g ' " needed,

; b. Construoting new latorals in socwo onses in order
i ‘ ‘ to get a more effioient seotion., (The nsw la‘.:erala
%o paraliel the present ones.)

, o. Imlarge the &rrigation ditches 8o ma to acocmmodate
, ditohss so es to aocommodate larger qmntities of
wate when it 48 availeble,

e : ; S 4. Install rook masonry checks and drOps m the laterals
i ' - to obtain a proper uniform grade and provent the

4 SRR ' banks or {:he Lottom from erodi.ng

E

e, Instull rook megonry turnouts from’ ths. laterals to the
= principal irrigation ditches in order to provide a
bettor oontrol on the Airrigation water,

Do Flood control and protec‘bion of the famle.nﬂ and the
irrigetion systenm,

® . 2. Use of the floodwater from the adja.oent aandstone hills
for orop production,

. be Disposal of exowssive runoff by spreading' it over the
k : ‘1and that is in }I@gﬁ vegotation,

E L ' i Protection ditches and eznba.x)ﬂments to keep runoff end waato
water from running into the Laguna over unproteoted

: (It 4s imperative that the Indians shall move at least

1 ' fifty {eet baok from the benks of lLaguma Cresk,)

Fo s PSRy

e Eac o g O™
S S

iy

. Se. Construction of a diversion dem in laguns Oresk at 'E.hn ioweyr

orossing, one and ons qyarter milea below tThe present dam,
Ths structure to be of rock Basonry;

, " 6, Development end preparation of potentinl farmlend which can
‘;‘ ' L be irrigated frum the lower diversion,

toriels:

There is plenty of building rock limestone available within two
niles of thy day achool,

CV-6417-201 NN006242
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There is¢ a limited quantity of conorete sand of ypoor

quality, It &5 alpo difficult to obtain es it ocours in

thin layers (12 inches desp) & few inohes of dirt covering

{ | 1t, |

j( | There iz a hill approzdmtely two miles below the day
4

4

1

sohcol on which there is e ntra‘hm of limsstone, Its thicke
ness varles fram 18 to 36 inches. A gmall rook orusher and
L sorsening plent would furnish both rock and send for a1l

j ooncrefa NeCOSSATYe

j Woven wire, 'burlap, and posts would be required for the
S oonstruction of spreadsr barriera.

| Sumary |

I 1. The meximm arce that hag been under cultivation s
‘ approximately 700 acres,

: 2, There is en edditional area of potentie.l farmland of
( , 107 mcorese.

3+ This makes a ‘total irrigeble area of 807 ecros,

lis There is an additionsl 110 eores that cen be brought into
use but noceasitating the moving of large quantities of
earth, Tho land is covered with lerge humooks,

e T o O M 3 i gl cieag

5. Tnere is et present 90 nores planted to nlfalfa,
6

The probable norral flow in the Ioguna in September is
approxinately twe second fest,

7. The probable minimum flaw at the lower crossing with all
water boing diverted at the present dem will be
approximately 0,2 second feet,

.n'-,., -
T vt -
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B, Irrigable land below the lowsr ocrozsing diversion
gito totals 120 scres. At present only three aocres
of the 1£0 are in alfalfsa,

9, The use of floodwnter is not practiced to & prea®
extent becauce genernny 1t is too heavily ledem with
silt,

10. Isrigation ditohes and farmed lend enoroach upon the
barks of Laguna Creok,

There shouid bs 50 feet Lutween the banks and any used
lend for the purpose of bank protection,

11, 4 diversion dem at the lower crossing would control an
irrigable area of 120 aores,

i o SRR . o R ",.‘._.,'_r_:; G fioa

i 12, There is & tendency to apply more water to the alfalfa
g land per irrigation than is nseded, The result is the
4 wator peroolating below the root rone and being lost to
bersficial use,

There should be a system of rotating the water, whsreby
the fermers would have to use the water when 4%t was in
the laterals neay thelr Yarms,

AR TR
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f

. 4 & 13, lend leveling is neodvd to obtain more uniform pengtm. = :
4 $ion, : ‘ )
V‘ Q Uie The direction of irrigation should be changed in some 4',/':.:.,'_

] : ' caces 4o take mdvantapge of ths natural topography, thus,
oliminating intensive leveling operations,

i 15, The oross section of the irrigation laterals should be !
A degigned to handle the guentity of weter discharged by i
the outlet gates with a velocity that u aot conducive 1
to erocion, Y

16, Ths grade in the laterals to be maintained by rock masonry
3 ~ cheoks and drops,

17 Rook masonry furnouts and distribution boxes to ba ine
stalled to allow good control of irrigaelion water,

g 18. The nligmment of the laterels end ditches to be improved
to whatever dogree thet can be agreed upon with the
: Indians regarding property lines,

19, Bome wind protection will be nscessary to proteot the farme
land 4in the spring end enrly summer,

@
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school bte deferred umtil the present farm lend
is dsveloped carpletely and expansion regquires

proposed uppexr aite five niles ebove the day
such a structure.

The construction of & divarsidn dam at the

20,
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KAYERTA FARMS ARI:

Xoyeonte Farms aree has an inadequats irrigation systwa.
The main irrigation ditoh for sams of ita course £ollows a
suitable grade, then it goss down & slops that is resulting
in same ocutting. The ditch coutains n, dropu. EBxcepiing a
few motel pipe turnouts with & slide pgate, no provinions ere
mndo for burning vater fram the ditch omto the farmlands, The
fields are not leveled and poor distribution of water 4s
obtained, In same oeses the frrigating is donw on alopss that
permit the water to move so fest thet good wwiform moistirs
penetration cannot. be obtained,

Tork resamsended for the Kayente Forms is as followss

1. Protect ths intake ditch to the reservolr from
nnving sand until a protectivo vegetative cover
oan be obtained on the' erez just south of tha
ditoh,

2. lay e pipe in tho deep vut from the outlet of the
‘repervoir throughout ths length of the préaant
deep out, | ) |

3« Halt the aotive liead erosion within the farms,

e nigﬁent of main irrigation ditech to take in all
the puitable farmlaﬁd posseible, Relocate all

ditches x:eceésary to obtain a good irrigetion system.
5. Provide chscks and drops in all irrigation ditches

to maintain a non-sroding grade,
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6s  Provide turnouts to ths fields,

Te Level and border the £161ds to be planted in
elfalfa,
On land that is to be planted to row orops, it
is roccmmendsd ‘!:haétha furrow mathed of Arrige-
tSon be used, This w:';.n inrure n Wetter unsage of
the weter supply, w/hieh is limited, Also it will
elininats the need of extensive leveling operations
on ths entlre farming ares s vhich lays on a slope
of 5 to 71‘69‘5{#91‘1001‘061:. Ths slopo of the
land 58 feirly uﬁfom end advantege §_9u1¢1 be

taken of the topograr® . ae gensral oontorr

Zollowsd with a1l rows, e
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1.

2.

The Pindings during the survey with regard to the
posgibilities of inoreased storage in ts Xayenta
reservoir makes 1t ndvisabdle that en lnvestigatiom

be made irto the feasibility of raising the present
diversion dam or what will be necessary i_n deagign and
oonstructim ter obtain en added height te thp reservoir
of two a:ad a helf fest,

Before any lzirge socale devolopment is started on the
Oljetoh Farms Projeot, located on the “ast branch of
Yoon Yv'asﬁ. an investigation should be made tov determins

whether or not thers e a sufficient underground flow of

water to warrant tha necessary expenditurss,

Too, the water rights on this stream should be detormined,
There 43 some quostion as to priority of rights on under=
flow in (01jotoh) Mocnlight Wash in the vicinity of
01jetoh,

The Bast branch of Moonlight Vash, on which the dsvelop-
ment 48 proposed has the oxdy swrface flow,

There 48 tho question of whether the wnderground flow below
Oljotoh lLas its source from this East branch or ocmes down
Noonlight Vesh proper end whether or not any underflow
would reach to the point in question below O1jetoh 1f the

underflow in the East branch wers cut off and used for
irrigation,

SRR A Y O LT DY O YISy
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4 ons inch to the nile soale map upim which is

located all of the proposed jobs is cm file,

Maps of both the Denchotso Farms end the Kayenta

Parns are also on file and should accompany +this report,
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SEGIH0TS0SI FARMS
|

This 15 & emall group of farma, looated im tho lowsr end
of Segihotsosi Csnyon about fiftecn males north of Kayenta,
The farms are irrigated, getting their water fram Moonlight Fash,
Thers are approximately x‘\ir;':’yﬁorel farwed at the present tims,

Diversions from Moonlight are mede, using small earth em-
ba.nhnenta thrown uy 'acroaa 1“9 Wash, Tho embaniments have €0 be
replaced aftsr each smell flood,

The £i¢lds arc scattered along the banks of Mocmlight Wash,
and ars unsven and pc-.7iy prepared for irriga;ion,

Scme of .tha farms are threatensd with erosion fram the Wash,
Floods are washing av.my the banks,

The Indians farming in this Distrioct have displayed lack of
ini*iative and thes desire to improve %their farming possii)ilities.

Ag mentionsd elsewhere in this report, the Indimns have never
made use of the diversion deam that was constructed aé;'oaa th'? Vach
by the Indlan Irrigation Service in 1932, At the ¢ims the dmm
installed, the Indians agreed to cunstruct the ditsh leading from
the outlet at the dam to their fields, requiring about one mand
one-half miles of ditch,

There are approximately thirty additional eores that cax%/’ge
subjugated 4n the vicinity of the present fields and the wa‘l:ér
supply &8s probably adeguats to teke care of this increase,

1.c._2874
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To obtain the ixao of all the awelleble water, howeveor,
the ditch should be mﬁde and some work done at the dam %o |
insure the water being made available at tho ditch ard not be
lost by overtopping the dum. A smnll sluicewny in the den

near the outlst to a ditoh heu n2ver been opsnad with the

vesult that sand deposits heve been made which diverd the

e ot i T

stoady £ low away from the oulet and 4t 1w at nresant flowing

L

over tho fop of the dam, The dan is about four fest hi :h, |

S L e

Yo obtain ss efficient uss of the water ag possible, the
£ields thould be leovelsd end preparsd for irrigation. (6eo

onrds for proposed work and estimates.)

STORAGE RESERVOIES I¥ BLICK ROCE COUNTRY -

In Momment Valloy and portions of the country in the
vieinity of Goulding, thers are sites favorable for the coue
struction of smaell conorets or masonry dems whish will create
smal) storage resemiés. This country contains much bare
sendstons rock which supplies & high percentage of rumoff.
Below srao of tha aiféég suall 'tmcts} of'land.'varying‘ in sire

fram two to ssron acreas, are available for mgriocultural use,

excopting a sufficient water supply to prodgce crops to meturity.

Tho rainfall in this vicinity ocours in the wintor and again in - .i

summer. Swmer ralns usually start lete in July and orops have

too late a gtart to mature,

[T e b s e g
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12 storage is awvailablo, the runcff fram the wirler

rainfall can be stored and used to start a orop in the

“spring. A crop will have a good start by the tims the
‘sugmer rains start,

~ Any agrioultural land developsd in this locality will
help e lot, since at present farming 1s not practiced _éxeepb
in n Pow instances; most Indisns of this vioinity ere moving
their herds of shsep to Donnehotso while théy farm tﬁore;
‘Suck develoyment of land and the construction of dams
shonld be done on en experimental basis in order ‘cd_ ces if
the Indiaens will take full advantage of such development.
(Such projects and {:heh' estimgted oosts ere notéd on the

cards filed.)

FLOODWATER FARMS

| The farms that use flondwatsr irrigation ars pmctically
without exceptlon on flood fans of lerge washes or at 'khe
mouth of'dra.inages where, 12 any rumoff o/ccufs, it will cweep
over the £ield or a part of the field,
Poor distributicn is obtained under the present method,
¥ost _of the fields should be prepared to better utilize the

runoff whem 4t occurse _

Work reyuirad on the ﬁms consists of bordering to confine
the watser, or spreading to obtain e mors uniform wetting of the
fiolde., Some of the fields neod scme provision for the oontrol

AT e
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of the water so that, if desirwble, the floods san be diverted
around tham $f the water is not wantza, Far each farm the work

sugrested, together with an estimats of comt, is noted on the
£41e cardse

EROSICR CONTROL

Erosion contro). is generally needed throughout ¥nit 8.
Bynoff is large from the Black Mesa mnd is doing mnﬁh denage
throughout the large velleys, extending from the foot of tha !
mesu tomurd Legune Wesh end Chiilee Creelk. 4 A

mz;tar epreading as far upon the hends of the velleys as
practical end from the main drainages will help to disperse
mach of the runoff whioch is lost to any use and which is cone
tributing to serious erosion.

Other portions of the Unit are subject %o water erosion
and ghould be controlled in order %o prevent further demage,
as woll as utilize rumoff, which is ordinarily lost to the
country where it origin;tes. "

Erosion control nesds & be dome on all roads and trails

in the Unit,

Erosion control, water spreading Jobs, et cetera, nave

been outlined on the £ile cards,
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PRECIPITATION DATA

1

;3.9% of the anmual rein fnlls in J;nly, August and Septeubder.
68.5% of this will produce runoff, {Considering any rainfell
of ons-quarter of an inch or over as producing runoff,)

29,6% of the yearly rainfall produces runoff in July, August,
end Soptembér,

Averago, rainfall producing ruwnoff in July, August and September -

2.62 inchos,
Average rainfall per year 8463 irches,
Mininum Haximom

083 (Producing runoff in July, Aggust, end 4.93
Septmber) ‘
24063 {ml) 11.05

FPran the evailable rainfall records at Kayenta, wo find
that more gensrally five rains oocour during the period July,
August, and September, smounting to ons-quarter of en inch or

mox;a. Therefore, in figuring the probable svailabdle water from

runoff to the farms, it 1s ausumed thet we get five ons~half
ingh rains for growing season, Aleo that e rein of one-half

inch per hour will produce the amount of rumoff expected,

For purposes of considering structures for spreading areas

or other diversions, a rainfall of three inches per hour will

be eassumed,

T 2875
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