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LTRGDUCTICH

) The Blacl: Palls irrijation Froject is on the north side of the
Little Colorado .ver, in .he extreme southeastern part of L.ii.U. #3,
voconino cCounty, arizona,

It 45 31 ndles nortiwest of Leupp, Arizona and 36 miles south of
iuba Clty, Arimona by airiine., aAn unimproved road, branching fron the
Leupp-uraivi road approxiuately 16 miles north of Leupp, lead. «ppro:ti-
mately 29 niles northwiest to the project.

e oroject is en elongated or rectangular shaped area, lying ad—
Jacent to the Colorado river,

The extent of the survey was limited to the lond adjacent to the
river beloa the diversion dam i.om the Little Colorado itiver.

I'ne wwost stricing: topographic features of the area are the geo-
lo,ically recent I.iecus Basaltic-Lava fields that nave followed the
cihannel o tone :dver the entire length of the project, These formed
Lhe falls Jroa «ileh tlie area is namecy floods have ovliterated the
falls and & seiries of ranids is all the® is left to nark their loca-
tion,

Theve susaltic~inva waterials are partially ewbedded bensath recent
alluviwi, This ues acted as a water barricr causing dnpounding of back-
water a.xi cougsequenl ceposition of very heavy textured, compact, nighly

o collocial muteriels impregnated with al.ali on the site now included
witliane Lie ,coject, '

T

The recent oiluviws Lhat lies adjacent to the Basaltic-Lava materi-
als has o level oo | wably undulating or moderately nw.waocky tonopgrapiic
terraliii.

-

Tne murpose of buc curvey was to gather and coapile deta necessary
to evaluate tie quelity e ~antity of land adapted to irrigatio. .

e e e s e

There are threc rather noticeable vegetative associstions., Sacaton
(Sporonolus airoides; ;rovs ou the loamy sand and sandy loam surface
types of the Hung serics, & s5cll having characterisvic heavy clay subsoil,
shadscale (itriplex consertiioiss) grows on the clay tyves of the lunt
serics. CUreaseuvood (sareo.e.us vermiculatus) is found in asenciation
- with Lot the sacaton anc sizdscele where the alkali content s often
the hirshest., OScattered clu ps of chanise (Atriplex cancscens), big rab-
“DLit brush {Curysotieaias bl lovil) and i ormar. tea (mphiedra spp.) are
crowing on tie sandy soils of he Tolani series in tine lower part of

the areas.

CV-6417-201 - T NN00GT46



5 Eme e Uy
FCAURTY LT RN

CLILATE

@ Mo climutolojical data are aveilavle for the project; nowever,
table I is 4 swawiary oi the data in tabular fori compiled from records

j at lduslow, Ilagsta®f, Grand Canyon, Leupp, and Tuba City, arizona.
: A estimation of tne climatolo;ical data for Black Falls is also in-
! cluded,
vl

i The elevation ol tiac roject is approximetely 4100 to 4250 feet

+ above see srevel, Low cmucl reinfall, mild w'aters, very warm swh.ers,
high winds, low nwaldity, and shigh percentage of sunshiny days are
cuaractoristic of the area,

AGLCULY AL kISTURY and PRACTICES

Triere is no evidence that tihe area proper has ever been farmed,
vub thore are o feq s.all areas imvedlately adjacent to the Little
Colorado .iver that ere vzing famed by utilizing the flood plains
- _arcas vuiil un by Lie river. These areas are not shown on the Con-
' servation wap.

CCLSWRVATION SULVEY

oy . ‘ A repid reconnzlssance survey was made of the area in lay, 1940

% ‘ by H, I'. Johnson, wut the findings were not backea by sutficient soil
samples to indicate the excessive alkali content alumost universally
present,

Crmmi

A Detailed conservution Survey was made between ..erch 24 and April
1, 1941 vy L. &, sronaugn. Lngineering topograpiilc :aps of a scale 1M =
200! werc used us besc naps, except for a small area on the northwest end
where an extension to the base iap was made at tue tiue of the survey,

Analysis ol tne data collected incdicated faab thiere were only 129
acres or b6,k purcent coi the rroject adapted to irrigated agriculture;
while 393 zcres or 19.0 percont wo. consilered marpzinal land; and 1475
acres -or 74,.0 percent was not recoiended because of snallow profiles,
rogh relief, excessive alkeli ‘ontent, excessive wind accunulations,
and/or slowly  pervious proliles,

Four ractors were w.ped ano indicated in the composite syivol,
namely, soil iype, slope rroup erosion, anu land class, Irhe lend use-
syrbol woraally incinded was e.cluded because all the land was in pasture
status. It will be diciwded only in tue "Conservation Survey Legend!
widch :dves the couplete simitations of the symbols used and is outlined
in appendix IV.
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Eablg I. Cliuatological Date frou weather Stations near Black ralls
Ctatlon &  ileva- Length of Average Average Average Axtreme
Lengbin of  ti a  Crowing  Amual  .@aximum  Miniwum  Finimum
Gomplg:t@ (Feet) Season Teapera- Tempera~  Tempera- Tempere~
ilecord ' (Days) ture (¥°) ture (F°) ture (F°) ture (F°)
Ylagstaff 6907 116 45 ed; 60,0 30.8 ~25

27
Grand Canyon G866 133 47.3 62.4 32.3 ~22

21
Leupg 4750 - 53,4 - - -12
Tuba S5ty Lou 179 5L 7 - - -15

22
iuslow LLE 165 5.3 70.7 37.8 -10

18
Black ralls 4175 170 55.0 -10

¥k
Tavle I. (cont'd)
Xtreie average aversge dete  average Dete  Latest Date "Barliest Date
LEsL Annaal Lest willing  Mirst Killing of Killing of Killing
lerpera~  Frecipita— irost in Frost in Frost in Jrost in
ture (F°) tion (iu.) Spring I'all Sp.ing Fall
92 22,7 June 6 Sept,, 30 July 5 Sept. 9
98 138.15 L&y 0L Oct. 1 June 17 Sept. 5
105 - - - - -
104, 6.5 spril 23 tet., 19 Hay 9 Sept, 19
104 3.73 say l ek, 16 June 2 Sent. 27
110 ¢.0 Eowil 20 - -

uct, 20

. o

. Wihe Gl

bacte of Arizonal, Ly I,

acriculture, a_ri.culiure Sxoeriaent Station Bulletin Wo. 130.

53¢

CWstina

ted.

V. Juith, University of Arizona, (College of

~ NNG00748
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The soils have been systenatically clessified according to ori-
gin, profile ciuracteristics,. end. surface texture into 3. series re-
presenting 11 soil types, piwses and conplexes, exclusive of rough
broiken: land, row h stony lanc, igneous materials, Dune sands and
lﬁ.\{om:asn .

viese soils arce light broun to dark reddisn ovrown in color, ex-
tremely low in organic matter, contain large cuontiiies of alkali
selto, vary froa low to nich in lime (calcium carbonate) content, and
contaln large guentitiss of various caleium, magnesium, scdium, and
potassiuag salts, Jhospiorus, wuile probavly present i comparatively
large cuantities, occurs as @i inscluble compound witn celelun and is
larzely unavailablie to plunts.

The three series sentioned avove, Dimnehotso, Tolani, ana ilunt,
are listed accorcing to ti:cir muerical importance, See Appendix I
for typical description of -=zseh series,

Dinnehotso sandy loan, s0il type (57.7), comprises 107 acres or 5.3
nercent ol the total, and is the only soil type of this series. It was
, evaluated as Class C land because of its high alkali content and steep
- slope; with specific reference to t.ose areas fanning from the sandstone
| escarpuents, the topsoil has essentially been lost by the cambined action
i of wind wid water resoval, The ru.siniug soil profile is extremely low -
in orsanic wotter and soil nutrients, amd high in aliali salts, R R

The Tolani (68) soil types, namely;loeamy ewnd, sandy loar, and clay
loam, totalling <48 acres or 12.5 percent of the area, were marped en- ‘ . v
@ ‘ tirely in the extreme lower end of the project. _ o SRS PR

The loany sand and sandy loan soil types were rated the L.~

the ,roject; however, they contain appreciable waounts of Llaci- alkall
and hLave o very high pll value, “1ney are the only soils whach do not
contain sulficient ~vhite alkali szlts to exceed the tolerance of most o

ultivated ;lants. These soils are extrenely sandy througnout the pro- P
file, conscouently, they are drougity. .ost of the water available fer L
Jdrrigation fron the Little Colorado :iiver contains a cousiderable amount _ :
of suspended matovrial, primarily silt and clay. Tids material should VAR
build the sandy land up from season to season, The Ligh border method -
of impounding water would probably effect silting the inost rapidly.

ihe Llow organic matter content conld be built up by the usual ap-
plicetion ol barnyard manure, growing lejunes, and turning under green

anure crops.

The rresent nigh pll of these soils way 1limit the growing of cer-
' ‘ tain creps. LI the application of irripgation wabter and incorporating
manures docs not lower this, small application of sulphur should ve
made,

CV-6417-201 - |  NN00GTEY



FIGUL T
Tolzni clay loas soil type (62.13) near Zase line Station
229462 represents the wee classiZied U land because of extr mely
nigh alkali selt accwaulations, ilote the cr-sted surface soil and
the sparse vegetative cover.
arizona in the background.

3an Francisco l'eaks, near Flagstaff,

FIGURE IT
vocderate wind accumulations on the Hunt lowwy sand soil Lype
(60. h) This soil eppears to be pood lend; ihovever, tne sancy top-
so0il is closely underlain b slowly pervious clay and clxali in-
sehratut @ vas clessified € land, This crea is centrally

havited subsy ];
locutec between asce line Statlons 166480 and 18570, ote the Lava
te alluvial scil

!

Flow aateriels theb merc the soulbera "mnlrxr‘ew,'
in immedinte bacirround and in Crmelsen Peni e distonce,

35
'r
(023
s 3

in
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-~ g " . - - . The clay loam soil type is not recommended becmuse of excessive
gg’i o quantities of alkali present throughout the profile. See Table IV,

: soil type 68.13; also Figurc I. Reclamation of this land would probably
‘ be unsuccessful because the pressent high water table would probably
L interfere with atiompts to leach the alkall salts.

Tbe _Hunt_(60) soil types, namoly; loamy sand, loamy sand wind

blown phase, loamy sand - Igneous (lava) complex, clay loam, light clay,
S heavy clay, and heavy clay - Igneous (lava) complex, represent 793 acres
' or 39.8 percent of the total, all classified as Class C or D land, with
the exception of 8 acres of the loamy sand wind blown phase which was
clasgified an Class B-,

This group of soils constitutes the main boav of land in the pro~
Ject, but with the exception of the above no%ed area they are not agri-
culturally adapted to most crops. ‘

Approximately 300 acres, which include portions of losmy sand, Clay
N loam, and light clay soil types, were classified as C land because these
areas quite pussibly could be irrigated successfully for a number of

Co years, but it is expected *that eventually profitable cultivation could

, ER not be maintained without resorting to intensive artificial drainage or

"reclamation, RS
. . ‘x” :. R v_}g:.

. . ¥ithin the loamy sand soil type of the Hunt series, probably the
Y A best land is found surrounding soil sumple #23 or northwost of Fase lime ~ . . -
f ‘@E&{gi . Btation 185770 and the second best soil within the soil type dslineation " .. ‘|

© 1. .. - ‘marked by soil sample #20, Figure II shows the area immediately westof ..~ =
T E _gample #20. These areas have from 2 to 3 feet of sand and mostly alkali -~ "
y* P ' free topsoils, but are underlain by very compact and siowly pervious clay - -
R " pubgoils., This part of the profile contains high concentration of alkeli - -
; salts, but not nearly the concentrations associated with the areas class~

ified as D land,

If subjugated, the sandy topsoil should remain essentially intact g %
and thereby prevent exposing the less productive and alkali inhabited N A

. subgoil,

i The best of the relatively poor clay loam and light clay soll types o L

: are found immediately surrounding the escarpuent at Base line 3+tation oyl

_ 124765 and are class “C* land, The remaining areas were claseifioed as S
D land mainly because of the high alkali content and extremely heavy

! surface texture, See Figure III, These high alkali concentrations
would not be considered so sorious if I% were not for the compact and
glowly pervious ciay subsoil universally exhibited in all profiles.
Vory 1ittle leaching of white sikall can be expected and the amount

-6 -
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salt accumulatlons vnthln nhe compact heavy—textured and slowly per-
_nous. pr iile~ Note the disper ed "sllck"nature oi‘ the surfaee ‘soil

CV-6417-201 NNO0Q752



o

e,

30

NNOOO0753



LI

already present is consn.dered detrimental to the growth of most cul-
tivated plants,

Four types of Skeleton soil . materials and one area called Dune
Sand, constituting 849 acres or 42.4 percent of the total, were clas-
sn.i‘led as D land, nauely:

N divervash (35). “he bottoms of wide draimages, . low flats and
AR R - sand bars are wapped as riverwash., They comprise 50 acres or 2.5 per-
: cent of the total., These areas consist of a wide variety of unsorted
naterials and have very little value, either for crops or grazing,

o : Rougj: Broken Land (19B). The rough broken land, occupying 25
7 v acres or 1,3 percent of the total area. consists primarily of bare,
co ' exposed and badly eroded residual geologic maperials.

ough Stony Land (L9S). This land consists primarily of bare,
exposed sandstone slopes and escarpments and is devoided of vegeta-
_ tion. It represents 225 acres or 11,1 percent of the total area in
ao project,

Igneous-Lava materials (19I). This lava material comprises 538
4 o acres or 26,9 percent of the area and is very prominent throughout the
T R R project, It marks the southern boundary of most of the arable area in
' . . the lower part of the project and is scattered rather densely over the :
area ir. the upper part. S

Dune Sand (D). This represents areas of extreme w:i.nd accumula—
tlons and consequently are verv sandy, unstable, ‘and mprodvctwe. I
economical 10 subjugate, some of this land may ‘be made pruauctlve by the

: app.t.icat:.on of 51lty water. ’

A ~ SIOPE

P

The slope grouping is an array of slopes as outlined in Appendix
These are general and not as accurate in any way as the topographic -
h’.aps. ]

EROSION

This project is located in an area of high summer temperature, low
humidi’y, low annual rainfall, and strong southwesterly winds, with wind
+ the primary eroding factor,

o Most seriously affected are the Tolani loamy sand and sandy loam
' soil types in the extreme lower end of the project, Portions of this
area have been rendered useless for irrigation by sand dunes., Pre-

Q g - | -8 -
L o - [ew. 31
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_ cautlonary measures against further wind activity should be taken in

B . . this area because it constitutes Lhe best soil im the project, The

| % sand dunes located along the extreme western side of the project should

' be controlled because they are gradually spreading to the arable land.
The wind action elsewhere on the project is confined to the sandy loam
and loamy sand soil types and is only moderately severe because these
surface textures are closely underlain by a compact clay subsoil.,

LAND CLASS

A definition of the five land classes is cutliaed in Append:.x II.

A summary of the acreage of land class by soil types is found in Table
I1. .

No class "A" land was mapped because the soils encountered were -
hlgh in various alkalil salts.

. Forty-eight acres of class "B" and 8l acres of class "B-" land
were umapped and represented 6./ percent of the total,

A higher dispersion ratio and black alkali .content were tolerated * S
- within these two classes than usually is exceptod because this repre- R O Y
sents the best soils of an otherwise poor or doubtful group of soils. S R

|- Ly . ‘Three hundred and ninety three acres or 19.6 percent of the total = '+ il 0
| @ . acreage were placed in the Class #C“ group. These soils carry exces- = ' b

9 . sive ac"umu_atlone of various alkali salts. The ‘concentration of . both
White and “black alkali as well as ‘the’ dlspersion ra.tio exceeds he_
_tolerance limitations set up for C land, :

Sk

' o "The largest group, comprising 1475 acres or 74 0 percent were the

N . soils evaluated as class "D", Very high concentrations of alkali, high
dispersion and heavy compact clay in the topsoil and/or subsoil warranted i
this evaluation.  The s!'sleton soils materials and the highest alkali in-
hebited séils were. confined to this class,

[APENEU UL Y e,

B

R N

IRRIGATION, DRAINAGE, and ALKALI

L Irrigation is necessary for the production of crops in the Blaclk

‘ ‘Falls Project. The source of irrigation water is direct diversion from
; the Little Colorado River, a stream.that usually goes dry for a perlod
, " during the early summer monthg

. Analysis of the water samples collected to date from the Little
Coiorado River at Leupp, Arizoma indicates that the qualiiy of the

A =9 -

' tx : . . E . . . :
i ! . . R PRt TR SIS
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- the Tolani sand and sandy loam soil types sre almost excessivem dra:med.

high,. 1rrespect1ve of soil series, soil type, or locatlon w:t,h the qcep_;. .
.77 tion of small areas of Tolani loamy sand and sandy loam so:.l types ~ e- ,’v._; e
-é'a?_'.%_rrpreaentn.ng 6.4 percent of the total area. i

water as adapted to irrigation, varies from poor ’co good,, apparently
depend:.no upon the origin of the run-off from the upper watershed.

An average of all the water samples were compiled and consequent
result checked against the various methods used in determining the
suitability of the water for irrigation. See Table IIIA. A sumary
of these methods indicates the quality of the water over a period of
time v. he fair or permissible for use on soils having excellent sub-.

- drainage such as the Tolani and Dinnehotso soil types, and of dowbt-

ful quality when applied on the heavy subsoil lands of the Hunt soil
types. llow soon trouble might be antl Llpatfd on the heavier land would
be difficult to anticipate.

Mditional water and silt samples are being collected, and a sup~
plement report will be written on these samples, if they do not correlate
W:Lth the omglnal findings.,

In general, internal drainage is inadequate. This is particulerly
true for the Hunt soil types, representing two-thirds of the alluvial
land, because they universally have a compact, heavy-textured, and slowly
pervious substrata. 7o successfully effect artificial drainage would
probably necessitate drains so close together that the cost would be.
prohibitive,

The Dimnehotso sandy loam soil type has adequate subdrain: g e.nd

The .alkali salt concentrations and the dlspers:Lon ra.t‘lo are v*ery

: ‘In most of the areas already affected 1t is felt that leaching can- o
not be effected because of poor subdrainage.

SUMEARY

Of the total 1997. acres within the Black Falls Project, 129 acres
or 6. percent are recommended for irrigation; 393 acres or 19.6 percent
are placeduin the marginal group; and 1475 acres or 4.0 percent are not
recammended. . v

The ‘uest land i.s located immediaiﬁely north of Base line Station
240/92 or within the Tolani loamy sand and sandy loam soil types.

, The quality of the irrigation water as adapted to irrigation, varies
from poor to food, apparently depending upon the origin of the run-off
from the upper watershed,

Lawrence A, Bronaugh
Junior Soil Surveyor:

W 33
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