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INTRUDUCTION

The Blacl Falls Irrigation Froject is on the north side of the
Little Colorado idver, in the extreme southeastern part of L.ILU, #3,
Coconino County, irizona,

It is 21 :oles nortimviest of Leupp, Arizona and 36 miles south of
iuba City, Jrizona by ajriine., An unimproved road, branching from the
Leupp~Craibi road approximetely 16 miles north of Leupp, leads approxi-
nately 29 niles nortlwest to the project,

Tie nroject it en elongated or rectangular snaped area, lying ad- -
Jacent to the Colorado river.

The extent of the survey was limited to the lend adjacent to the
river below the diversion dam from the Little Colorado lHver.

ihe uiost stricing topographic features of the area are the geo-
logically recent Iuieous Basaltic-Lava fields that have followed the
channel of tne tiver the entire length of the project. These formed
Lhe falls froam wikch the area is nawed; floods have owliterated the
falls and a series Of ranids is all that is left to mark their loca~
- tion.

These dasaltic~Lava materials are partially embedded beneath recent
alluviwa, ‘inis ues acted as a water barrier causing impounding of back-
water ax consequeit ceposition of very heavy textured, compact, highly
collocial materials impregnated with alitali on the site now included
within the jroject, ' o

: “he recent alluviun that lies adjacent to the Basaltic-Lava materi-
als has a level to jently unculating or moderately iwuwaocky topographic
terraii,

The purpose of tue survey was to gather and coapile data necessary
to evaluate the guality anc ~uentity of land adapted to irrigation.

There are three rather noticeable vegetative associations. Sacaton
(Sporobolus airoides; grows ou the loamy sand and sandy loam surface
types of the Hunt series, a :cil having characteristic heavy clay subsocil,
Shadscale (atriplex coni'ertilolis) grows on the clay types of the Hunt
series. (reaseviood (Sarcove.us vemidculatus) is found in association
with botih the sacaton and s.zdscale where tiie alkali content is often
the highest. Scattered clups of chanise (Atriplex canescens), big rab-

“Dit brush {Chrysothaus Lirlovii) and rorman tea (isphedra spp.) are
srowing on the sency soils of the Tolani series in tne lower part of
the arcas.
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’) No climstological data are availavle for the project; however,

' Yavle I is « swasary of the data in tabular form compiled from records
at ldnslow, Flagstafi, Grand Canyon, Leupp, and Tuba City, Arizona.
An estimetion oi ine climatolojical data for Blaci Falls is also in-
cludeu,

The elevation of taec -wroject is approximately 4100 to 4250 feet
andove sex level, Low ammal reinfall, wild winters, very warm sw.ers,
high winds, low mualdity, and ehigh percentage of sunshiny days are
cnaracteristic of the area,

AGLCHLYURAL nISTURY and PRACTICES

.{ Tiere is no evidence that the area proper has ever been farmed,
but there are o fes s.all arcas lmediately adjacent to the Little
Colorado .iver that ere veing farned by utilizing the flood plains

_areas built un by tie river, These areas are not shown on the Con-

*f servatiorn map.,

CCIISLRVATICH SULVEY

ooy o A repld reconneissance survey was made of the area in lLay, 1940
’ 3 - by H. I. Johnson, wut the findings were not backed by sutficient soil
. samples to iudicate the excessive alkali content alumost universally
.present, ' o

A Detailed cConservation Survey was nade between i.arch 24 and april
1, 1941 vy L. 4. Bronauzh, bagineering topograpinic naps of a scale 1" = i
200" werc used u¢s basc iaps, except for a siall area on the northwest end ;

where an extension to the base uwap was made at tue tie of the survey,

Ainalysis ci tne date cullected incicated taat there were only 129
acres or O,h pereent of the rroject adapted teo irrigated agriculture; .
viiile 393 zeres or 19,0 percent wec considered marpinal land; and 1475
acres o1 7L.0 percent was not recoiuended beceuse of sihallow profiles,
rough relief, excessive alkeli content, excessive wind accumlations,
and/or slowly pervious proiiles,

Four faclurs were wmed cne indicated in the composite symbol,
namely, soil type, slone rroup, erosion, and land class, The land use
syibol poraally included was excluded because all the land was i1 pasture
status, It will e included only in tue "Conservation Jurvey Legend®
widch 7

vives the cuylete limitations of the gymbols used and is outlined
in apeendix IV,
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Table I. Cliuatological Data frow weather Stations near Black ifalls®
N Station & Lleva- Length of Average  Average Average Extreme
', - Lengtih of  tion  Crowing  Annual  liaximum  Miniwum  hdnimum
; 3 Conplete (Feet) Season Tempera- Tempera~ Tempera-  Lempere-
@‘ iecord (Days) ture (F°) ture (F°) ture (1°) ture (F°)
e Flagstaff 6907 116 L5 60,0 30.8 -25
; 27 :
} Grand Canyon G866 133 k7.3 62.} 32.3 =22
] 21
i | Leupg 47750 - 53.4 - - -12
| Tuba City  h5ou 179 Sha . - 13
! 22
’ inslow L3L8 165 50,3 70.7 37.8 -10
18
z Black ralls 4175 1.0 55,0 =10
Ak
{
\ |
% | o
i j Tavle I, (cont!dy
é ' ﬁ sXtreie AVETALe aversre octe  average Dete  Latest Date "Harliest Date
7 : Ligstuan Annual Last willing IMirst gilling of Killing of Killing
o Terpera—-  Frecipita- Irost in Frost in Frost in Frost in
J% f ture (FO) tion (in.) Spring I'all Spring Fall
92 22,3 June 6 Sept. 30 July 5 Sept. 9
& ‘ 98 15,13 ay 2l Gt 1 June 17 Sept. 5
~ o 105 ~ - ~ - -
10 6.1 April 23 Uet. 19 Hay 9 Sept. 19
; 106 3,73 Ly N vct, 16 June 2 Sent, 27
110 6.0 April 20 Lok, 20 - -
# wihe Climate of avizonal, by I, V. Jrdth, University of Arizona, College of
acricullure, a/riculture dixperiluent Station Bulletin Ho. 130.
; e lstinated.
’i, -3 -
x ‘
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Tne soils have been systamatically classified according to ori-
gin, proiile ciharecteristics, and surface texture into 3 series re-
presentiiy: 11 soil types, piascs and complexes, exclusive of rouzh
broken: land, rouw,h stony lanc¢, igneous materials, Dune sauds and
dveraash,

Tiese soils are light browm to dark reddisa vrown in coloe, ex-
tremely low in organic matter, contain large cuantities of alkali
Salts, vory froa low te hisi in liwe (calciwm carbonate) content, and
coutbaln large guantitics of variocus caleium, magnesiun, scdiwn, and
potossiwa selis, Jhosphorus, wuils robably present in comparatively
large cuentities, occurs as wi iasuluble compound with caleium and is
larzely unavailable to plunts.

Tue three series mentioned avove, Dinnehotso, Tolani, ana ihmnt,
are listed according to ti:eir nuwaerical importance, See Appendix I
for typical description of esch series.

Dinnehotso sandy loam, s0il type (57.7), comprises 107 acres or 5.3
percent ol the total, and is the oniy soil tyve of this series., It was
evaluatea as Class C land becausc of its high alkali content and steep
slope; vith specific reference io w.iose areas Lanning from the sandstone
egscarpments, the topsoil has essentially beeu lost by the coambined action
of wind wd water removal., The rewwining soil profile is extremely low
in organic matter and soil nutrients, and high in alkali salts.

The Tolani (68) soil types, namely;loany sand, sandy loam, and clay
loam, totulling 248 acres or 12.5 percent of the area, were mapped en~
tirely in the extreme lower end of the nroject. S o

The loamy sand and sandy loan soil types were rated the bLest in
the project; however, they contain appreciable wiounts of black alkali
and hLave @ very high pH value, “1uey are the only soils wiiieh do not
contain suifficient white alkali szlts to exceed the tolerance of most
cultivated plants, These soils are extrenely sandy througuout the pro-
{file, consequently, they arc drougity. ..ost of the water available for
drrigation from the Little Colovado itiver contains a considerable amount
of suspended material, primarily silt and elay., Tids material should
build the sandy land up from season to season. The higit border method
of impounding water would probably effect silting the iuost rapidly.

ihie 1~ organic matter content could be built up by the usual ap-
plicetion of barnyard manure, growing legumes, and turning under green
nanure crops.

The present nigh pl of these soils way 1imit the growing of cer-
tain creps. If the spplication of irmdigation water and incorporating
manures uoes not lower this, suall application of sulphur should be
made,

CV-6417-201
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FICGUL T
Tolani clay loaa soil type (62.13) near Zase line Station
229462 represcnts the arec classified D land bLecause of extremely
high alkali salt accwaulations, thie crusted surface soil and
the sparse vegetative cover. San Irancisco I'eaks, near Flagstaff,

Arizona in the background.

FIoURe IT
iocerate wind accumulaticns on the Hunt loawy sand soil type
(60.h). This soil appears to he gooc land; however, tie sancy top-
soil iz closely underlain by slowly pervious clay and zlxali in-
haviter suoshbratin en” was clessified © land, area Lo centrally
located between lasce line Stations 1667160 and 1% . .ote the Lava
Flow :acterials that mercoile soulhiera bounrlery

e bacorround and on Cromciscen Pedd 1 Loe distance.

w., 27
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The clay loam soil typs 1s not recommended because of excessive
quantities of alkali present throughout the profile., See Table IV,
soll type 68.13; also Figurs I. Reclamation of this land would probably
be unsuccessful becauss the present high water table would probably '
interfere with attempts to leach the alkall salts.

t (60) soil types, namely; loamy sand, losmy sand wind
blown phave, loamy sand ~ Igneous (lava) complex, clay loam, light clay,
heavy clay, and heavy clay - Igneous (lava) complex, represent 793 acres
or 39.8 percent of the total, all classified a»s Class C or D land, with
the exception of 8 acres of the loamy sand wind blown phase which was
classified as Class B-,

This group of soils congtitutes the main body of land in the pro-
Ject, but with the exception of the above uoied area they are not agri-
culturally adapted to most crops,

Approximately 300 acres, which include portions of loamy sand, Clay
loam, and light clay soil types, were classifisd as C land because these
areas quite possibly could be irrigated successfully for a number of
years, but it is expected that eventually profitable cultivation could
not be maintained without resorting to intensive artificial drainage or

reclamaticg,

Within the lomﬁy sand soil type of the Hunt geries, probably tho

best lund is found surrounding soil sample 23 or northwest cf Base line-

Station 185470 and the second best solil within the soil type delineation
tarked by soil sample #20, Figure II shows the area immediately wost of

_gample #20. These areas have from 2 to 3 feet of sandy sad mostly’ alkaliv:
free topsoils, but are underlain by very compact and sl-.wly pervious clay:-‘
“gubsoils, This part of the profile contains high concsntration of alkali .
salts, but not nearly the councentrations associated w.th the areas claoa-‘

ified as D lund.

If subjugated, the sandy topsoll should remain essentially intact
and thereby prevent exposing the less productive and wlkali inhabited

_ subsoil,

The best of the relatively poor clay loam and light clay eoll types
are found immediately surrounding tha escarpment st Base line Statior
124765 and are class “C* land, The remaining aress wers classified as
D land mainly because of the high alkali content and extiremely heavy
surface texture., See Figure III, Thesse high alkali concentrations
would not be considered so serious if it were iiot for the compact and
glowly pervious clay subgoil universally exhibited in all profiles.

Very little leaching of white alkall can be expected and the amount

-6 -
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FIGURE ITI

Typn.cal vegetatlve growt.h on Hunt heavy cla,y soml type )
Th:t.s and similar areas were classified D land because of high’ alka],a,.
salt accumulat:.ons mthln the compa.ct heavy-tex%ured and: slowly per-‘
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tlons and, consequently are very sandy, ‘unstable,’ ‘and.. unproductive. I

appxicatlon oi‘ gllty water. v

Sand, constituting 849 acres or 42.4 percent of the total, were clus-

already present is con51dered detrimental to the g. th of most cul-
tivated plants.

Four types of Skeleton soil . materials and one area called Dune

sified as D land, namely:

Rverwash (35). The bottoms of wide draimages, . low flats and
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 vnscrted
materials and have very little value, either for crops or grazing,

Roudii Droken Land (19B)., The rough broken land, occupying 25
acres or 1,3 percent of the totsl area, consists primarily of bare,
exposed and badly eroded resicual genlogi: materials,

Qoush Stony Land (19S). This land consists primarily of bare,
exposed sandstone slopes and escarpments and is devoided of vegeta-
tion. It represents 225 acres or 1ll.l percent of the total area in
project.

Igneous-Lava materials (19I). This lava material comprises 538
acres or 26,9 percecat of the area and is very prominent throughout the
project. It marks the southern boundary of most of the arable arza in
the lower part of the project and is scatt:red rather dense]y over thb
area in the upper part.

Dune Sand (D). This represents areas of exhreme m.nd accunmla-

economical 0 subjugate, sone of this land may be made productlve by the

SIOPE

The slope grouping is an array of slopes as outlined in Appendix
IV. These are general and not as accurate in any way as the topographic

maps.

EROSION

This project is located in an area of high summer temperature, low
humidity, low annual rainfall, and strong southwesterly WlndS , with wind
the primary eroding factor,

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

-8 -
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cautionary measures against further wind activity should be taken in
this area because it constitutes the best soil im the project. The
sand dunes loceied along the extreme westemim side of the project should
be controlled hecause they are gradually spreading to the arable land.
The wind action elsewhere on t e pmject is confined to the sandy loan
and loawy sand soil types anl is only moderately severe because these
surface textures are closely underlain by a compact clay subsoil,

LAND CLASS

A Jeiinition of the five land clas:ies is outlined in Appendix 1T,
A sumnary of the acreage of land class by soil types is found in Table
II.

No class "i" 1 wnd was 'nappe'l because the soils encounterad were
hlgp in various aliali salts

. Forty-eight acres of class "B!" and 81 acres of class "B-" land
were umapped and represented 6./ percent of the total,

A higher dispersion ratio and black alkali .content were tolerated

- within these two classes than usually is excepted hecause this repre-

sents the best soils of an otherwise poor or doubtfuvl group of coils,
‘Three hundred and ninety three acres or 19. 6 percent of ths total .

acreage viere placed in the Class "CM" group. These soils. carry ixces~—

sive accumulations of various alkall salts. ‘he concentratlon of both

o white and ‘black alkali as well as the dlspersion ratio exceeds the
.jtclerance limitations set up for C land., 'y. T Lo

Te

‘The largest group, c.oorising 1475 acres or 7h O percent, were the

'30115 evaluated as class "D", Very higi. concentrations of alkali, high

dispersion and heavy compact clay in the topsoil and/or subsoil warranted
this evciuation, The skeleton soils materials and the highest alkali in-
habited s¢ils were confined to this class,

IRRIGATION, DRAINAGE, and ALKALI

Irrigation is necessary for the production of crops in the Black

‘Falls Project, The source of irrigation water is direct diversion from

the Little Colorado River, a stream.that usually goes dry for a period
during the early summer months,

Annlysis of the water samples collected to date from the Little

'Coiorqdo River at Leupp, Arizona indicates that the quality of the

-9 -
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water as adaptea to :rr1ga+1on, varies from poor (o good apparently
dependlno upon the origin of the run-off fr-m the upgaT watershed.

An average of all the water samples were compiled and consequent
result checked against the various methods used in determining the
sultab:x_llty of the water for irrigation. See Jable IIIA. A summary
of these nethods indicates the guality of the water over a period of
time to be fair or permissible for uce on soils having excellent sub-.

- drainage Such as the Tolani and Dinnehotso soil types, and of doubt~

ful quality when applied on the heavy subsoil lancs of the Hunt soil
types. llow soon troublc might be anticipated on the heavier land would
be difficult co anticipate,

Additional water and silt samples are being collected, and a sup-

plement report will be written or these amples, if they do not correlate -

with the omglnal findings.

In general, internal drainage is inadequate. This is particularly
true for the Hunt soil types, wepresenting two-thirds of the alluvial
land, because they universally [ .ve a compact, heavy-textured, and slowly

 pervious substrata., To successfully effect artificial drainage rould

probably necessitate drains so close together that the cost would be.
prohibitive,

The Dinnehotso sandy loam soil type has adequate subdrainage and

; | the Tolani sand and sandy loam soil types are a.lmost excess:.vely dra.ined.

o The alkali salt ‘concentrations and the dlspersmn ratio’ are: very
high, irrespective of soil series, soil type, or location with the. e:;cep-;' e

i " tion of small areas of Tolani loamy sand and sandy loam so:.l types o=

' 'v,:ff_:.z"“;«presentlng 6.4 percent of the total area, T ) SR

In most. of tue areas already affect.ed it is felt that leach:’mg can-
not be affected because of poor subdrainage.

SUMEARY

Of the total 1997. acres within the Black Falls Project » 429 acres
or 6.4 percent are recommended fer irrigation; 393 acres or 19.6 percent
are placeduin the marglnal group; and 1475 acres or 74.0 pexcent are not
recommended.

The besr. land i.s located immediately north of Base line Station
24,0492 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 good, apparently depend:.np' upon the origin of the run-cif
from the upper watershed,

Lawrence A, Brona.ugh

10 Junior Soil Surveyor-
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Teble IT. fcrenye of Coil Twoer in Agrienlturnl foil Groups.

Total Series
Peres Tot=l
Coil Ty»es , ' B~ n Tipe Pipe s

50 5
11 11 n

25 2 25

205 . 225
5% 53

113 175

' 94 b .
¢0,13(191) 25 - 85 793

€3.4 : 73
3.13 127 127 U3

- -

Total 202 475 197 1997

Percent ' A 2700
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