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REPORT OF SOIL AND #2TER ON
PROPOSKD AORIOULTUR/L ANEA
MOEYAVE DEMONSTRATION AREA.

ﬁ

_O_mrsl..

The 80ilyu of this sres are almost entirely alluvial resulting
£rom oulwash msterisls from the adjacent sendstoms uplands, The resulting

B ; #s0ils are mainly fine sendy loams and lomay fine sends. The much folded
: N Hovajo sendstones lying to the north w0t a8 a wetaer reservoir, The watoer

whioh £alls as roin ulowly percolates through the smndstones sirnte finslly
sppesring as seeps md springs slong the escarpmant ssll. The perculating
waters dissolve the solubls ssltu from the séndstonss snd shales, thoss

. selts appear in seep spois as 201% fnorustations. The opem astrusture of
the 204il3 included i thin the egricultural area, hossver, nakes possille

the use of this water sith very little donger if proper irrigetion methods
ars uwaed, .

Soils,

The 20ils included within the agricultursl ared asz outlined by Mr.

.Quate were formed by a greodus)l sccusmlation of outwesh materials from the

X ad joining uplanda, The soil profile is gquite homogenecus., Only rinor tex-

. tursl differences were eancountered in the doringa. Mre. ;uste’s plans call
' for s maximum ocut of 18 inohes in lovelling emd torreoing, Regant alluvial

( soils formed under erid conditions have not besn subjeoted to wealhering,

therefore, they 4o not heve the sterile suhsoil that ons would encvuntsr
in older soile, or wils foramed under humid oconditicnm., Fifty borings were

mado wiihin this ares snd no olsy or sterile sonds werae oncountersd, Dur to
the open structure ueraion propgracses to great depths ix urid soils, In
view of these findings, levelling to the roguired depth till have nd appre-

ciable effect upon the fortility of the wil, The mep which is enclosed -
with this report shows the locstion of bdorings and the taxtural iog of each

bols. ,

dater.

BZuter for irrigatican will bde deweloped largely from springs. sslt
snclysis of these spring westors ure given in the following tables

" NN005501
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Lab, Xo. 37 38 20 40 41 43 43 44 45 48 47 48 ’ T R
i Led Lw10 Sel Tal

F1018 By  Ms7 MeB N Mel2 VSl Vel Vell L=0 Lel35S-8Te2 K17

Totol Selts 156 177 180 322 258 530 511 487 568 250 180 153

Caleius 32 28 2 30 15 15 37 67 &7 30 30 1%

Magnesitm 4 4 4 7 & 2 105 % 7 7 &

Sodiua. 21 86 30 21 88 685 53 74 83 3I7 18 18

Caxbonatea 24 53 2% 19 84 50 17 22 17 22 24 17

Biosrbonates 104 41 76 97 50 88 85 80 180103 88

Chlorides 16 16 14 16 38 72 M 14011 34 23 220
34

A3l thess sexples oontein Carbonmbes or Block /lkeli, the smounts,
however, cannot de coneidered dangercus on the ssndy noils found on this
. ares, 7ater of this class while no¢ the noat desirable for irrigation may

be ssfely used if precsutions are teken to prevent the sccumuiation of salta,
Thoss precautiocns ere: (1) seleotiaun of s0ilas with open subsoile, (3) ¥lood
irrigntion using sufficient watar to keep the s:lts moving desnward, This
meana thct m1ils with yoor mder drninsge must be avoided,

-

The loacf safaty linit of tnis area 1s outlined ou the accongon.xinz
eketch map, The dingrusmstic soil section fllustrates ths ocourense of sils

lenses and claey substratum slong the outwesh fen(ses msp for seation includ-
ed,) whem thls aree is put under irrigstioan there z{ll be 8 temiency for the
uster tablo t© riae, this will Do aapecirlly trus where the sondy scils ars

underlzin by imporvicus clays. Tho azeending xaters bring the dlasclved
#0its to the surfsae shere they are sooumlated cs the xater evsporates.

The working plen 83 outlizod by Mr. .Mete oalls sor planting secpa
%o trees. Such Dlantings cre foredesmed to Zailure. The aslts carried in

solution by tho usopage wetors will Zend %0 concentrsto in these sreos - only
plants of & Wght sslt tolerenss will have any cheuce of sirvival, usli-

tative tests heve shosn a prodominate of sodium aslts in these seepsge watera.

Strugtures,

The roserwir xito wss {nvestigated thoroughly uwith regerd 4o m0il
texture and resation. The dan site proper wos gectionod to a depth of 21
foet. 7he soocupanyi g textursl log shiws the findings. aAlkell comnditions
very sizilar to those encountered at The Cove Dlemematration .res were found

here., Tunnelling and mbtorrenesn orosion is very much in evidence et ths
aits seledteds A 7 {20t boring in the arroyo del at the dan site shoua

shat 43 underlying stratum conniots of & porous sapd, The wotor table wss
cuncounterod at 19 feet helow the surface proper. Loss through gespage will

‘probebly rum quite high beceuse of the eend underlying the arroye bottom.
alksli tests wore made upon the msteriels that osre to be uscd for making the

£1ll. The sslt ooncentrations run quite high {see snalysis of samplos 4-35-8).
The moterisls consist largsly of fine sand, send and gravel with vary little

unw P17
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binding material. The suggestion wos mede to ire. (uate that some form of eut-';
off well be {nol'ded in his plens, In view of the faot that thia will be o

permanent storage reserwir, it will be well to plan s strusture thet will
withatend those unfavorable donditions,

In discussing his plens, Mr, .u-te said thet he had included with-
in his plans certain methods of sontrolling the s=sll send dune iu the

cenyon sbove the Gem “~ite, He wes of the opinion that much of the send
washed down by the stroam gume frou this aource, OQur inspection leads us
to belinve that the prinsipnl source of seud is en old lake bed through

shioh the atream cuts. Seepage snd side srosion is responsible for much of
the reanining sedisents, In view of these findinge construction of terrsces

ald wind femees in this imall dune area archaydly Justified,

4 astudy of tho ¢anyon flood indlastes theti run-off from the mosa

ia wry los, There 8re Do indlentinns of reseut severs outting. 7Tith the
‘oxsoption of e L ovarfalls the bottom of the dreiunsge wey is well pro-

tegted Dy vegetatiocn. The rolded ssndstones ond srud dunes of the mes=
surfece teke oare of most of tho rein weter, by sdsorption. Thore cocus to
be no noed of struotures above the scanyon.

The extension or dewwloprin¢ of sdditionnal egriculturel sress
should ba mode oaly sftar a careful and detailed study of the proponed
areas, Only soils well adapted should be selectsd ss the land supply far
(xoeads the evailadle water supply, '

H. Re Isacoson,
Somuontas

In the ¢ase of water voprusented by ssaples 38 and 42 the
need for unususl ¢are in using this weter for irrigetion needs to do atrong-

ly emphasized, The astor should alscys be usod in larger juantitics, =0 as
o maintaln a constant lesching sotion through the soils I¢ would be a safe
procedure to raduce the duty of this mater by at lenst two timos, Thet ia,

assuming 8 drop duty of ons acre foot during the irrigation secson, the duty
aould well »e reduced to two aors feet, NO attempt should be mmde tezerd

any egriculturnl development balow the iefoty Limit ehown dy M. Isascson.
The satar-tablas sloug tho safety limit 15y slready high ond, with the proposed
chonge in irrigation pructioes, there will be sone teudensy toward s rioe in

the underground wetor lovel. If this devolops sud if the loeml topogrsphy
pexmita, it will beo «ell to coneider reducing the level of the ustor dy

msens of some type cf drain.

le Te Strshorn,.
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LGG OF TESTS BOLES #O0R MOINAVE
DEMORSTA/TION AAEA DAM SITH

Texture

Alkald

P.P.M. Notea

Lo;‘! finc send

coxmactsd find
asndy lomm

fine s=nady olay
"

fine sand
fine sendy losm

lomy £ino sand
fine sandy cloy

fine sand
fine coand
fine ssnd

fine semdy loem
L

L
n
|
| J
L
LJ
. »
]

gravelly fine
sandy lomm
L J

fine sandy loem
L J
Iine s2nnd

L)
”
"

£ & I8
4605 Slight sompuction a¢ 13" to 1
4400 Compaction sterts at 537

3380
26%0
3630
3400

850
1500

1400

1380 compeciion starts at 45"
1120 compeotion ends 3)”
1030

1480 Viaible socum,of sels

containy soms olay
Comprcs

]
2iknld
Sexrples "
Teken Solty loyer

Seo Gravels s® 113"
Somples Cemented

Land 8 " '
less compact
n

2000 no compection
1500 "
1180 "
200 i
720 wet
200 no compaotion
Mo ssmple Zxcossive wster
ST00 741] materinla dune
" fine g3nd cnd gravelw

contoine very little
ﬁ& bdindirng natg:lals.




DEFTR IN TOTAL SALTS -le
FI&D m. PAP m. mGﬂES ?. Fe ih TEITU?Q;
2
7 ? Q=12 100 fine sendy lom
12.24 1500 » :
2438 1070 loemy fine sand
8 8 0-12 470 fine ssndy lom
‘ 12«84 600 L
24-38 900 »
¢ 0=-12 80 »
13-34 1090 -
; 24-38 700 losmay fino sand
! n 0 G=13 200 fine sondy loem
12-34 840 "
2438 *00 loamy fine sand
1n n O-1% 800 fine ssndy loem
1224 - 1000 . .
2438 1080 "
L 18 12 C=13 1020 .o %
: 13-34 1000 Loosi v
; 2430, 820 - flaa sendy loed
k] 13 Oo=-12 1100 fins ssay loem
24-06 1480 losmy fins sand ik
u u 0-12 1000 fin. sendy losn
2 12~24 1300 N }-
~ | 2436 1350 aondy olay &
3 15 18 Q12 200 ‘losmy finosand :},j
1224 600 . =
& 243 200 " g i
16 18 O=12 300 loamy sand %
! 1224 800 fize saxly loem e
( 24-36 100 lome i
- 17 37 O=128 750 fine pepd
: 12-24 1020 ey -
% 2436 13%0 fine seray loanm
3 13 B . Qw12 .00 lomy fine semd
3 13.24 4000 rine sandy lomm
9 2438 4400 "
k 19 19 C-12 820 fine samd
1224 620 £ine smAy lomm
¥y 24~30 780 "
20 20 =123 7?00 "
123-24 J50 loemy fine saad
Ba=8 1020 fino smdy lows
; s il al 0-12 1200 fine sundy loum
; . ‘ 1284 1280 fino sandy loam -
24-36 1350 ®
. as 23 0-12 1700 b
i 24-38 100 4

CV-6417-201

NNO05505



FIZLD W0, MAP WO,

DEr - YW TOTAL SALZS

24-36

CV-6417

s PPN, TEXTURE
= 28 U~IT 0 "Joumy Tike sand
li-24 740 fins smdy lom
2438 840 sendy olsy loom
-] 24 0-13 840 lomy fine ssnd
1284 800 loany fine sanm
' 2438 =200 tine asmd
28 -] 0-12 710 fine sandy loem
13-84 =200 loamy rina cend
2438 300 fino sandy loam
a8 0-18 -£0 lomuy fine send
8~34 950 lomzy Iine ssnd
24~36 660 fine sondy loan
27 O~18 =200 losay fino ssnd
13-24 «200 fine samd, losm
24-38 «200 loemy fine sand
28 28 Q=12 =200 loamy fine send
A2=24 =X0 fine asendy losa
2436 ~200 .
b4 29 - OelR fine gand
23=24 losny fine send
£4~38 -
A %0 O=-13 fins saxd
12-24 LA
2AU~38 1oamy fine sand
)| 14 O=-13 fine sond
12«24 fine sond
L34 loauy fino sand
c a8 O=12 1580 fine sendy losm
12-24 BYO loamy “ine send ,
2438 =200 "
D 33 O=-12 fine sandy loam
1224 fine ssndy loem,hesvy texture, -
2438 "
B M O=if 400 fine saundy losm
12=-34 3000 sllt lozn
‘ . 24-36
21 38 0-12 -0 fine sondy losm
1i=24 820 "
B4-38 =200 losay fine sand
: 36-48 =200 »
S=L 3 O-12 =200 fine sand
12=24 730 v
U306 500 .
4~ . 4 O=12 =200 loeny fine asnd
‘ 12=24 «300. .
24=38 =200 v
38-48 =200 fine send
89 - b ) O=12 =200 loamy fine sand
1224 200 ”
400 £ine sendy loam

o

Y
e

£

T

i
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DIPW IN  'TOTAL 8ALTS

FIZLD 0.  MAP MO, K-S PoPeMe TEXTURE
30 39 O=12 £750 loany fine samd .
18+24 5600 fine sandy clay
2438 1800 fins sendy loam
S8-48 880 fine sapd
4B-80 300 .
80=72 31380 b
O=], 40 0=12 «200 .
12-24 «200 "
2433 1250 "
36=-48 1390 Jommy £ine sand
3l 4 O=12 840 loemy Iine sand
13-24 1920 fine sandy loan
- 84-38 2450 fins gandy clny
33 43 O~13 =200 lomy fino send
' 12=24 =200 fine aemdy loan
24-38 =200 "
36~48 450 louny fine send
4860 1800 lomay fino sorpd
80=78 1300 fine sandy losa
‘ . 72-84 1300 - fine mendy cley
us 43 O=12 5300 loomy fine ssnd, 6™ clay
12«24 8400 6" figne sendiy lowm
54-30 €100
- - 44 : 0-12 Q1L £ine sendy loam
2436 650 olsy
38«48 1500 fins asndy olay
4680 1120 "

REPORT OF SOIL AND WATHR
LITILERL SLD SUB-AGEA
MO:NAVE DENCHCTRATION AREA,

S0kl coniitions st Littlefisld are slmost identicsl wmith those

discussed {A the losmiave report, Silxd arosion hsg duilt up dunes which will
necaari Sate dasper cuts md r£ilisin terracing, The mode of formation of

theas dunss however, will probably obvists sny dsnger fram aterils subsoils.
This, howevsr, doecs mot spply * the dunes consisti rily of srud lying
direc’ly woet of the amm%ﬂl u;? as outlined by Mr, Hunter{Sees map),

ds ter armples m.@ aad @ are o composite of the aprings(see Moen- |
ave rapoii) whioh will be used to irrigate this area. The totsl sslta ™ some-|
uhat higher then the irrigetion wators used et Hosmaws, his, however, does not)
moko them. inferior sinece the soluble caloium runs Guite high. This wili tend

t0 countersst the efiiedts of tha cerdonetes or Black ilkeli. EKzsminstions

of srroyo cute indicate sendy soils to a depth ol at lonat 20 feet. Precauw
tions smust be tuken/ in irrigating i prevent the ssoumulation of selts. The
water must Dot ba spresd too thin, The planting of trees in seapagze spots
18 not recomended. - ;

M. . Isancson,

CV-6417-201

NNO005507
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