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TNTRODUCTION

Natoni's Irrigetion Project ir locstsd in the ndrthwestfpdrtion of
Lend Manogement Unit 5, in the Coconino County, Mrizona.

Tt iz 20 miles noxth of Leun:, Arizono ond 14 miles northwest of the
Ped Lake Troding and Toy Cchool Yy ~irline. It is approximately 35 miles
from Leupp by road. ' S

-

A gecondnry trzil bronching from the Oraibi—Leupn road approxinately
5 miles north of the Ted Take turnoff lende to the project.

The 761 ncres, n1l Tedernl owvmed, included in the Conservatidn‘Survéy
are belov thre Fly-line rnd lie botiween the Tirnebite anc Ornibi Vaches
immediately ehbove their confluence. : S -

Tniticl investi;-tions zure mncde by Tave Chitwood and H.F;'JohnsQn'in
Novemter 1240, Tie Cetriled survey aas made by Le.A. Eronaugh and H. F. .
Johnson the week of March 10 to 15, 1941. : T

L Tre wi.orc of the surve; wir to gather =né compile data necesasry to
b eveluate the vuality ~n curntity of land eéapted to irrigatlon below the
heading. . : ' S :

1<:§f‘}j The elevetiorn of the rre- ie rpproximately 490C feet.

The topasm- by ie 11« pplerl geotly sloning old alluvinl fan type that
[ ig loenlly undul-tins o+ reeult of ~Ind sction. A series of low tenches ..

having 1 nvernze differences ir clevition of about four fcet are character-
istic of tiic more gentle rlonce, R I

Alkali srecbon (Fnorobalus aricices) i the predominete grees found over
mogt of the mer, T 1nPPRL Trush (C1 e rthamnue bigelovil) occurs in the
locsl aress. Orecrendd (Cnreatrturs verwiculatue) oceuples the hummocke
where the morct Airjcre. ¢ rubeoil o eyposncd, o

co LT AT
- ' No climatologicnl ¢tn -:e ~vril-lle 2t the project. Records are

Teble Mo. T ig » cummery of thir ¢ots ip totulsr form.  An estimotion of the
climatolocicrl date for Motoni's io rlee dncluced. The long growirg se~son
vermite cultivetion of most lor, rervon ~popn. The high temperetures

mokes the zyoving of the cooler climrie craoe cuch a5 hesd lettuce rud cclery
wrcertsaine.

Lo aveilahle fronm Fleget~ff, C1-nd C-nyon, Leuny, Tuba Clty and Winelow, Arirorn,

" NN00{T44
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ture (FO)

ture (F9)
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T . IO SR
~ . ! h ’ e r’ it v:.:'.i.:é&»3-:«1_»:»’&.7;,..,[_
N Table I. . Climatologiczl Tote from Veather Stotlons in or near L.4.U. 5 %
: Station & Tleva- TLewngth of  Avernge Mverage Average irtreme
Length of tion Growlag tnnual “taximam Minimun Hinimum
) Complete (Feet) Tganon Tempera- Terpera— Temnera—~ Tempera—

ture {(F°)

fure (FO)

Flagsteff
27

6907 116

5.4 €0.0

20,2

oe

18

>Gr':nd Canyon 366 153 47.2 (24 32.2. ~A2
Lefulnp T o0 5.4 13
T,ugi City 4500 1% 547 15
Wi;ilow TR 5423 T Ty

¥atonil's ¥ 4000

160

53.0 3.0

1z

Sl Table I.  (cont)

A

o o~ . Extreme
L ‘4!@ - Maxdmum -

Tempera-

Average Aver-ge Dote
fnnual Lest Killing
Precipi- Frost in -

tation' in.) Bpring

Average Deote
First Killing
Trost in

Fall

Latest Date
of Killing.
Frost in - -
fpring -

Earii’e‘st ,-j),g,{;e'-}.l { T
of Xilling. -

S . _ ture‘(F°)

Foll o

22, June 6 fent. 20 July 5 . Tent. 9
12.13 Ueg 2 Jet, 1 Jure 17 Cept. 5

L 107,

6-94

April 73

Nct.

3.73 Vey 4

Qct,

Sept. 27

104

7.0 May 7

_49 ct.

R

#  University of Arizona, College of Agriculture., Agriculture Experiment
Stetion Bulietin Mo, 130, "The Climate of Arizonal
firom Establishment of Station to 1320, inclusive.

#%& Reotimeted

y By H.V. Smith. Data
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© ACGRICULTURE HISTOFY AND PRACTICES

There is no evidence thot {orming has been practiced within the srec
in the recrnt )ﬁst. Natoni hrs constructed several temporary structures
on the Dinncbito “Mch »né sroduced crops to the west of this area inter-
mittently for 'CV“*”1 RS hir success seemingly devending upon the
tlne. of flrah Mocdr - Wil inverisbly distroy ie dovereions.

COVIEEVATION SUFVEY

The rceomaive-ne: nvectisotione of the sres mede in November 1940
covered ak»IDxim"tﬁlg 1500 veres, Thir felinnted in a gunernl way the
arable land tn ~eccrtnin ot rufficlent land could be ohtained and elgo
seyve ar ~ rulfe to the estent of t L ”owﬂgraﬁhﬂc Survey. No map wor mnrle

"‘.

‘et that tive; however, tle notne ond romnlor t-ken were used in making the

deteiled stufy., The Det-iled ConservntlJn C‘u:mre:,. vees made on the soils ‘e-
low the :.J—line, exteding to the lorv, 7lkslied clsy area to the routh »nd
ecst, to e Tinnekits Tirh on the weet, snd ending where the nres becawe
narrow. inaedistels stove the confluence of the Oraihil and Dinnebite Vacher to
the southwest, . '

Enpincering tamsroohie wewe on scele of 17 = 2007 were uged ro. bﬂ"e me I8 o
& 2y

Tive T -ctors vere weoped oof InClerted in - eomoocite sy mbol, nvmoly
soil tyoe, slode wpous, caorion, Lond 1ge sal 1ond classs. tbe Lend ¢ln

crousins fo ghoin Tnocaore Letehing on the ~ccomooning mep; the otler ?"ctorc

are skown 1n thc  [obL oouly,

The toils vory crestly in threlr moductive copreity. However, most of
te swcr rdnn1rrrr(71)w~17ri~rf tle lecruse of excess alklui wne mot meoped
but ingte~d rerver o the Pﬂ‘rt"my ~lon. t'e enuth and ecst edie. ﬂqprozimﬁf~

1y 427 neres or BE sercint ov: wOooted to irdted agrlceulture and the
e v - o - L& 2

‘remaining 27" 2erec or 1/ cercent nre CJﬂClQCILd douhtful or merginal hecsure

of their oreefsive alkall cortent end “lih die cersion rotio.

&0TLE
Tour soil tince ~1e recognized, n-nely, losng eznd, séndy.lonm, sandy
clay ond 1ight clay =11 I1nnrl ten rerice. Fee ﬂwwenciy I for = typicel

descrintion of thir rerics, A ckeleton or<ﬁ11wb10n of ench soll szmple token
iq shown in ‘ppendir II. Twd sre-c “f Sy 1"“‘]0“m gell type, one loested
ong the Pase line Ctntise 140400 - © 140490, the otber in the northeast
corncr of the 2res souttes-t 2f Drec 11ﬂr AN Llnn 111%"4 are prohably the
beat adrpted to irris-liov with bthe sody lo>n ~nd loamy send aress, respect-

ively, next., Ticure TIT ir - srofile gicture of the sandy clay type.

CV-6417-201
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FMgure No. I =

‘Dinnehotgo Loemy S-nd foll Tyoe. Class 'B-”'lah&.’LQOKing _
southwest of Base line Stotion 111424, Note the.result wind

action on the surface az exemplified by hummocks end. gmall -~
blow holes. The flog immedinlely back of the Plekup (at x)
1s on the Fly-line approximntely where water will.come ocut,

”~

Figure No. IT o
Dinnehotso Lipht Cloy T;re., (lare "C"™ land., Looking north-
west tower@ Bere line Ct-tion 166452 700! away. The dlspersed
area in the front (v) i expored suhsoil and deliniantes approx—

imately the bomdary betwcen clasc WB* and "G¥ lend,

2
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Tigure Mo, TII
Prolfile of Tinncehintes Penddy Oley Loam
foill Ty-e. At the s-molc loeation 27,
500" northe.rt of Frre Line Mtetion
166£52, Motk :?'_:w;wra};i'm‘(.ely 1.21 of
friobtle eondy elay lors aver 7 elsy sub~
soil. o g
s Indiemted by U eneloeir, ree Trble TTI, the textures witliin the
delineations vory romewist; 7ot ¢ omell ~ic-c of eond snd sandy lomm
cceur within the lonay eond ool tyue, cte.
The soils ~re browm or redcieh browe in color, very low in orgenic matter
content, And rich in lime c-rbonate, zrncum, wd various caleiun, magnesium
and sodium salte, Phos-hete, while ~rotably crerent in comnaratively larze

guentities, oceours o a1 inrdluble eoapouns with ealeiun rnd ' is lergely un-
available to olonte, Tee Talle ITI. The 1o ori-nic metter content should

ke built up hecvy eodlice - tion: 3T bornyerd m-nmre; green mnnure crops ond
legames should be inerroroted in tho rototion o hesvy ar possible, It irs
suggested that emall tr-cte he tre-ted with trelle suner paosphate to ohrerve
if this stimul-tes ~lent prouvtn rufficicrtly to wrrreat its extensive use on
the »nroject. Sm2ll ~lk=li "elick erote within enltivated aress will disanpenr

5
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us .
1icht textured surfce and subotrotum.

. The totsl enlt content io¢ gevernlly medium to low,

The eomey™

(ca co3).

Trhere anierrs t» be nmole eond in the substratum to faecelitrte

ity Prge Tinc Photdon 170490,

L)

the rubsail ie 2lroct univeriecal; hipch

 recommenced for iriigs-tion,

-
.

and not in ~ oint cindition A1 Flow. Irrigction Citeches will e

Excludin- stock fror an rcree t2 tre windward side to premlt vegetn
: becone rotabliched would mdombtly heln rtop the moving sand,

S I )0FE Gt i]:'l'if"‘.i’" fram e Tinnebito Tach }:3 direct divereion utilidz-

i
ing the cerwenent flow,  fr Indiepted by the analysis of wnter, Tatle TV,
L

p lue ecpesium i ﬂg@rO?ching the limit generally recomaended for

g

hie V"i"l e owelds itvc7} Fish in total ealte ond the rotio of sodium to
2le
€. Ho"evrr b ir bliev.d to e enfe beeruse of the open, “nd generally

e at poor Clyeiesl condition of the scil, ar indierted by the

L dispercion in ~Lluo=t ever, ret of rimoler collected, is probably 0ﬁa°96 Yy

' the =odium _werent, Thir ~mount of dirpersion, while avolded where pos 1%]9,
o is not eonridersd rovhienlery rerious 1f wrnsped cerrefully with 1ig ot

‘ textured coile hewing o o1elotively Nish content of lime, eslefun carkonate

sub-
drainece.  Thuever, coox oo Do orncle and the appliention of excecs water

mey nlter 4hir, AT«ﬁﬂ et~ by bheeoe water TOLgcd rie (1) the edge oF
e low bencrar, (7)) 400 cras of elov 4o o routh nd east cife of the
corver, ond (2) the sar1l swele lﬁﬂfh1“1eLJ below the Fly-line in the vicin—

hile the total -1t contmt ir - merelly low, the dlssersion ratio of
o The 01 i" ~lso highe  Powever 1t

(= belicved, reertre of 1o oy notare of e cubstrotum, thot slkalil will

co QE) . not becomeo o wtior woblen LF Lro Wrliek roate®™ and high olkall sreas ove
s svolced ar such ar ‘Jf‘lblﬂ raf e TV e cement *?»ﬁrﬂnfxced

C SUMATY

)' ; 422 nerer méer the raaver, cvelucted ¢loerer P oand B- (minue) lend are

| .

i

Tind erssion Lo wohebly the pajor hazard~ Anrm of the soil newly worked
i ~teh
blowing s snd prohotly he very difficult to keep open for that reason.

tisn to

llowe¢ T, Jolnton

4
2ecicteort Mfoll Technologirt

CV-6417-201
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CAppeniix

CRITERIA FOR GROUPING SOILS FOR IFRRIGATION

Class A Land - Rocommondod Excollont
Class 4 .oils consist of tho highest typs of areble
lauds. Thoy are oasy to cultlvate, are not susceptiblo
to excestive orosion and retaln and supply enough moisture
end contain sufficient plant nutrients for the mcintonance
of thosc physicel, shemical and biological conditions in
tha s0il that favor continued preduction of moderate to
high rields of all ferm crops adopted to the locality, proe-
vided sound farm monagement is practicods Troy oxhiblit ot
lousi 18 inches of tillable surface, »

Class B Loand - Rocommendod Good
Lends in this closs are also recommonded for irrie
gotion. However, they cro not ez dosirable nor of such
high genercl value as Class A lands inasmuch os they moy
be more difficult +to till cond may not hove cs wide & renge

of crop adaptotion. From the standpoint of inherent soil .

characteristics and onvironmental features,the soils may
require one or more easily epplied, simple pructices, such’

as strip farmiag or heavy manuring, to insure safe and per=-- .

menent cultivation. Thov skould have ot loast 12 inches
of tillable topsoils L :

Class B ilinus (~) Lend - Good, Except Droughty
.—....0nl Susooptiblo o Wind Erosion
Soils in this class closely resemble those in Class
B, except that the surface is either losmy sand or sand,
and the subsoil and substratum are also usually very light
in texture. As a consequence, they ara highly susoepiible
to wind erosion and quite often droughty.

These soils, where they have axcessive sub-drainage,
are sometimes the onlv class suvited to irrigation if the
water available is of very poor quality, because extremely
gsandy surfaces will tolerate a highor sodium to calcium plus
magnesium ratio before "freezing up".

CV-6417-201
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Class C Land - Harglnal or Dowti‘ul

————sr-

8bils placed in this class are considered marginal

or ¢f doubtful quality for i.-igation. They generally have -

one or more charactaristios, such as slope, orosion, depth
of soil matle, extremes in surface textures, depth of water
table, stoniness, and/or salt content which interfere with
their use under irripations Soils in this clase: are often
not sufficiently affected that their abllity to produce is
greatly loverad. An exsample of this condition is noted

where blaol alkali "slick spots" ocour intermittently in an

area of what otherwise would be pood lend; for all purs
poses these spots are sterile and may oither remain as they
now are, grow larger, or jradually become productive, -de-
pending upon a great number of factors. inother quite cone
mon oxarplo of Tand in this cless are the mode rately heaw
clavs, vather moor in physicel concitien. These are vary
difficult to :ac 1are and roquire a great deal more effort
to preduce a crop; they aro not adapted to es wide a v~anr-e
of crops and soldon produco as high leldu as do Jlass A
and B lande

In general, Class € soils do not produce satisface.

tory 1rmlds and cannot be depended wpon %o con’cmnue oroduo- '.
tion w1’chout oxtenswe » ©xpensivo treatments Co

Clu.ss D Land « Mot Rocommended

PR Ve

Lends in Class D are not recommended for irrig‘é.tibi\&; "

CV-6417-201
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Appencix V. CONSERVATION SURVEY ‘LEGEND*

Soil Type
COMPOSITE SYNBOL -« ~ - = 8lope=-=Erosi.n (Sheet, Gully, Wind)

L.nd Class

Soil Series and Type.
Types and symbols are shown on map and described in the
report,

Slope -
0=2%
2=5%
5=10%
10% and over

Erosions
Normal Ceologic Erosion.
0. No apparent erosion.
W. Normal erosion (active).
Ws. MNormal sheet srosiom.
Wg. Kormal sheet and gully erosion.
Ww. Normal wind erosion,

Accelerated Erosion.
Viater Erosion.
Sheet Erosion.
1. Less than 25 percent of the topso:.l removed.
2. 25 to 75 percent of the topsoil removed. .

%3, 75 pcrrant or more of the topsoil” rerioved,  or

all the topsoﬂ and less than 25 perﬂent of
the subsoil removed. »

All the topsoil and 25 to 75 percent of the
"subsoil remove 1.

All the topsoil and 75 parcent or more of
the subsoil renoved; parent material may be
eroded., v

Tho symbol & is reserved for conditions of

local significance, such as slips or catsteps.

Gully Erosione

7. Occasional gullies: More than 100 feet apart.

8. Frequent gullies: Ooccurring less than 100
feet apart but including less than 75 porcent
of the delincated area.

9. Very froquent or large gullies. This symbol
is used to designate an intricate network
of gullies or an individual gully large enough
to bo outlined, or any meppeble area of which
more than 75 percont is gulliod,

* Reference - "Soil Consorvation Handbook", E. A« Norton, USDA
Misc. Pub. No. 352, 1939,

40 .

CV-6417-201
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IV. (cont.)

Gully Erosion (continued)

Note: 7,.8,-or 9. Shallow gullies: Can be
crossed with tillage implements but
would be obliterated by nommal tillage,

(_). or(G.) Deep gullies that have

penetrated into compuct subsoil or through
it into compaot parent material. X

7V, 8V, or 9V, Deep gullies that have’’
penetrated into friable parent material,.

Accunulationse
+Recent accumulations.
15-+ Denotes the depth of accumulation in inches

(not often nsed)
ADetrimantal depusits indicated by the symbol
within a triengle.

Wind Erosione
Removals,

P. Less than 25 poroont of the topsoil removede
R. 25 to 7% percent of the topsoil r.moveds =~

S« 75 percent or mors of the topsoil removed, or -

all of the topsoil and less thm 25 poreent
of the subsoil rownoved.

All the topsoil and 25 to 75 peroont of the
subsoil removed.

All the topsoil cnd 75 percent or more of -
the subsoil removed; parent matorial my be
erodcd,

Accunulations,
F. Shallow accunulatisns, less than 6 inches,
cithcr lcvel or irn hummockse

He Modoreate accunulacions, level, 6 to 12 inchos,

K. Modcrate aczunulutions, }.wnnockj, 6 to 12
inches,

L. Severe accwnul ation, -2 to 36 inches.

Me. Snall dunes, 30 to 72 inches high.

rd

N. Largc dunes, 72 juchcs, or mwore, high.
[ s ’ g

Notas Tho 1 roportion of tho arce covered
is irdicatod by following the class
lettor with tho nuncral 2 to indi-
ceto one--to twe~-thirds of the area
rffectod, or 3 to indicate more then
two=t-irds of tho areca affectods No
nunorel following indicatos loss then
ono=third of tho arca affcctod,

M
CV-6417-201
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S dopenaix  IV. {eonty,). .
Appena N ]tUr?differentiated Erosion.

O, This symbol indicetes erosion undifferentiated as to
character or degree, such as may occur on .fain yards
and sinmilar areas.

Stabilized Erosione
Stabiiized erosion is indicated Yy oversooring the ap-
propriate symbol, or R, if it is evident that plant
oover hes recently reostabllshed nomal erosion.

Land Clessification (Irrigntion only).
Le Excellent.
r. Good.
B-. Good, but highly susceptible to wind eros:.on.
C. Mf‘rg:mul.
D« Not recormended. -
Notes Furthor discussion of land olusses in oluded in
the report.

: .,o.nd Usae _
L+ Cultiveted land.
Ll. Orchard. '
Xe Idle lend.

B L Xle°Waste lande

P. Pasture or rango.
F. Woodland or timber.
¥. Grased woodland.
He Urben areas, formstond, roads, etc. -
Note: Tho land use symbol does not occur in tho can-
posite symbol, but es o seperato syribol alone,

liiscellaneous SymboLc,

@ Soil semple nmbor and locations

o

Survey typs bowdery

Lend use boundery (if diffe ront thon the soil boundery)

LS XY ]

st eed Cobble stones on surfecae.
o ¥3% Rock outerops,
cossvemmp o gree—ety. 1dividucl shallow gully.

o gt o o ey " Ividividuel deop gully.

AP vuvdin Individual deop, rapidly cutting gully.

AAA Alkali aren,

~\ BA1T A0

"NN001157




