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Netoni.~ F Irr.i.tq.t.ian ?I-o j i c t  i.r l o c o t o -  i n  tbr northwest. . ' p r t i o n  of  
Lend ??anagement 1Jni.t 5, in t ! ~  C3cmino cXu?ty,  Fri.zonn. 

f t; j . ~  20 :nile,? nqj:+,,l, o r  Lcu_ni:, Arizonn :ln6 11, miles northmest of  t.he . ' 

Red Lqko Tr,sd.f..ng and T:n: ?c!iool ?;I,- *>.irline, It i~ o.,p?r.sxi.iilntel.y 35 miles 
from Leupn tj:: road. 

A c;ecor_d~.rr G r s i l  h:ncl;ing from the  Or8.ibi-Leup r a n d  approxirnr*.t,oly' . ' 

5  mile^ n o r t h  n f  tlx, Ted T,v,ke t ~ ~ m o f f  1w6k t o  t,he project,. 

. . . ., . . ,  . . . .  1 n i t i . l  invpst,i;--f;iony x e l e  m-Ce tl-; T?ve Chi-t~~ooci and H.F. Johnscn fn . . '/ . .  , , . . . .  : A '  , . 
.. ,;$ ,ki!.'! ;:; jNovcil:ter 1 3 4 ~ .  T:.:c c'&,??.Ic< survey ;-x.:s m~de k y  L.A. Eronsugh end E. T. . ,. . ., , ,<!', 

1 . '  +' . . . .  
Jolwson the xeek of %rch 1 0  t o  1-5, 1'21. . .  ) > ( '  

, ,  :.. 
,% , c . , . .  

,, ~ 5! . ' ,. . . . . .  . . ,  T"e ;ul.:.o:,r o;f :>c ~ l l y v e ~  ;,.r t o  e t h e r  snc' comii>ile dELtZ?. ncceSMq' t o  . , , a :  

' , .!,, i:: . 
. . . .  evdults  t h e  ~ual j .$  -:nc c u ~ ~ t . j . t y  of Lsnd ?.r'?,ts< i r r i g a t i o n  b d 0 ~  the  , '  , ,  . , - .  .,, . ,, . . 

. . .  !:. 
! 
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The rcconr?,i::r*~~ttcr: .:.z~r~:.?:.j-;j'iti.>;..:- ,>f' tile rrrr,c msde i n  IJovmbsr 1940 
cavered r.;:,.-,r~xix*~t.r~l-~; 1533 ::crc.r. T?.!.!. c?cI.i.r??.t,ed in 3 gcner~1 v9.y t h e  
mable  1336 t.9 - pp:  l+,- T.-1 :.,'- c t r.i~Cfir-'ic?t 1::nd could be 3t;tnlned sndl ~ F O  

$erne 9.r .r. I - . \ J ~ I - ~  t,t.;) 4;'- r, r:-;tc:!lt. ilf tl..r. ?3 :7~ )~ lY  $ 1 1 ~  ? u T v ~ , J ~ ,  ,NO \?la;) WFF ;Tl?fk? 
at, t h3  t h i  w ;  ) v v . w r r . ~  , t:.. c not,:: r .:i? :'?:??hr t- ken nore used in mnklng t 5 e  
detgi.I.ed ~ f u i y .  T 7 m . r :  .T:ct-?.lc6 Concsi-v.?tim Purvey v?s w d e  on f.he ~ 3 j . l ~  7 ~ -  
low t . 5 ~  n;r-line, r.;>+r-:-?<::lla;; t.o t.l.ic 1 .,:: I-; -i?.ksl!.ied cl3.y ares to t h e  rcv.hh :'i?cl 
@set, t'3 t:-p ~ . i y ) ; l O ~ ~ i t . : >  -7.. rk! 311 t).y. rc?:.t  , :.:.xi, C:FC~S:!E v k r e  t he  err.? ' r~ecs~i l~ !  
n7rroy: .Iln;lr:i'j:;t,c1; r?;.uvc t.?~c: cmflur..ncc o f  tJ:c '?:r:.iI,i nnd ~ n n ~ l ? i t o c  Y n e f i ~ r  to 
the ~out,!:vr~ ~t . 

. . .  . . . . 
' The ~ i l . ~  v ; ' ~  Y i  c ~ . c r l : . . t , l ?  i n  t!-ci.r 31 or?vctiv.; c -:;) ..c:i.t,y. :Ion~ver, -nost of 

t '-c ~1:;:. ~.~n::i.6clrc;$ y:7.-.).~1-j.~c;t.f'r.;J.t; ~ \ E . c , ~ I : x ~ .  of e y y y y g  aY?lq i '  Tir,:? not, m ~ ~ x p C :  
i .g~t t?cc? : c y r c : :  : :- v-cl, I.??:i-c' -1.7 .??.X>; -1;' "~>i : tk .  ::nc' ec tit s d ; : ~  . . J ; I ~ ' I * o > ; ~ . ~ , -  . . 

e ly  4,3-: ';pr.ct. .I,?- 5<. >cj'cyl?t -,:.: - : ( 'o .+ ,~< ttl iy. i.;.?t,r+C: : I ; , ; ~ . L c u ~ . ~ . , ~ ~ s L V ,  ,?zfi t]:e 
' r-crncinfq 3?" ? CI. (;c 4.4 &.es,r;ent ::.rc csn: iC,er.ed clouhtf LLI. o r  . m r g f n . l  , '!%o.v.~;e 
of t.!letr r-;:cc.:',ci.vc slkRli  c-:o:*.t.~.::t. *:?? ',i~?? i?f;.~)~-nion r q t i o .  

Four mil t 2 - 1 ~ :  - ?  L. yec,?zl!i.ac$, ncl;.., !.on% smd, skin$ . lorn, ~ m d y  
nild 1.ich.t cl:y 711. ri.gnel-.-..t.m rc r icz .  fee .?.l?xmc'ix - - P f o r  b typicpl  

d e a C r i p t f , $ ~ ~ l  of 1;1:,i.:, r 5 r i . c  5 . ..?. :,!c!"!..r~f;:v c: c.:- m..i~ki.on of er ch 'soil s::n~le t.2ken 
1s slloi;n in 'j.~,~,ci~clj.;- 11. T v s  ?re.:: 3P :.--;Cy c.?-,q.;r 1.om 5 ~ : l l  *$>c, OIE loco.ted 
a l m g  t,l:e Ease li.ila ?t?,t,i.x !.~9&? 1$?+'39, t h e  oti.er in %?!e north.e.int. 
corner of t!y ? x ~ c .  ~)ill. '-:~?..t. 3.. P r c  l.i:w ?t:-,li.on l l l#34 are probably the 
be?+, adrPtod t.0 .Lr.-i.~,~-~;-~~~ !.:i'.t?: 1;':ic ~.' . l f731 1 0 ~ : n  :-nr! X O ' ? ~ T ~ Y  ~ R l d  fll'P?.S, I~CE?CC~~- -  

ivclS, nrrt. Pi- j7.11-c 1:. - ~ j ~ f i . ? . f  ,.itt('l.c 3f t,:?~: !i~?ldg ~132 ty+m* . ., 
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!'Iliile t':e t o t a l  5.:1.t c >i~t:.>i+ i:- - .  n,c~.*:T!.y lol:~, the i;lis>ersim r d i o  9C 
tile raLs,>iL j.:. 7 1 ' 1 ? 3 ~ t  L I I ! ~ V C I  i.rnl-''.;. !!i.;:..I.!. T h  !)'I L C  )i%[l?. FOTI~VE~ it 

bel.j.c.ve$, FCC TI;!. !- .)f f ' - r =  . ) , ~ : i  n . ? t . ' ~ r ~  0:: ';,'I!. :::,~l'str::tu~n~ t!l~t, i;..l.k~li. 15.11 0 n o t  i > e c n q ~  c;. -;l.:,]'.;r !: ?'l!.c.i1 3.r I.1.c ":7.!c!:. : - ~ t W f  TIC' hi& nXka.11 e r c m  ?re 
:-: "\UC~? ,p;- I 3; .*yfb l -q  !.:?I!. r, -:. i. ,:3,;l.'l . - > v - T - , r  , , c .a~ .? - t .  !.5 -?r.nct.icec?. 



CRI!ERIh FOR GROT;PI?iG SOILS FOR IRAIGATION 

C las s  A Land - Rocomondod h t c o l l a n t  -. .-a -..- ..- . - . -.- I..._. - * - . ..._..- 
Clzss  h : o i l s  c o n s i s t  of t h o  h3.p;hes.t; typo of arr,bl$ 

l a - ~ d s .  Thoy a r o  ocsy t o  cultivake, a r o  n o t  s u s c o ~ t i b l o  
t~ oxcos:,ive o ros ion  and r u t a i n  nnd supply onough moisture 
~ n d  c o n t a i n  sufficient p l n n t  n u t r i e n t s  fo r  the mcintonnnce 
of t h o s r  phys i ca l ,  :homicnl and S i o l o g i c a l  oond i t i ons  i n  
tho s o i l  t h a t  f avo r  continuod product ion or" modera.t;e t o  
h igh  :* io lds  or' a l l  f t n n  crops o2:.ptad t o  tho l o c a l i t y ,  pro- 
v ~ d o d  sound farm mcnagoncn.l; i s  p rzc t icod .  TI-ay o x h i b i t  n t  
10:tsi; 1 C  inchos  of t i11~.51o sv.rfccer 

Class  E Land - Rocom;londod Good 
.,....I .._-.-. .I. . . . . ---L.+-l 

Lr.l;ds i n  th i s  c 1 c . s ~  c r c  a l s o  rocomlnouclad f o r  irri- 
p i ; i o n .  Havovor, t h y  c.ro n o t  cs dosirrtble no r  o f  such 
h igh  goilorcl va lue  ns C l c s s  d lnnds inzsmuch z s  they m y  
be z o r e  d i i f i c u l t  t o  till cnd m y  o o t  hcve r.3 wide s rengo 
of crop n d c ~ t c t i o n .  Prom t h e  s tcndpoin t  of i nhoron t  s o i l  
c h n r a c t e r i  s t i c s  and onvi ronmontnl f e r tu ros ,  t h e  s o i l s  mny 
roqaire one o r  Eore e n s i l y  cp$icd; sinplc: p rwc t i ce s ,  such 
cs s t r i p  farmifig o r  heavy : n a n u r i i ~ ~ ,  t o  i n s u r e  sofo and ?er- 
n:.nen-t; c u l t i v n t i o n .  Thoy sk,ould hnvo c t  loclst 1 2  inchos 
of  t i l l a b l e  t o p s o i l .  

C la s s  13 l i i n u a  ( - )  Lcnd - Good, Except Droughty 
an i  Susocp t ib lo  t o  Kind Erosion --- -..-.- -* . . --* -- ..-a -.-.. . " - . .I ...- -L 

S o i l s  i n  t h i s  c l a s s  c l o s e l y  resemble thosu i n  C la s s  
D, excep t  t h a t  t h e  s u r f a c e  i s  s i t h o r  loamy sand o r  sand, 
and the s u b s o i l  and substratum are a l s o  u s u a l l y  va ry  l i g h t  
i n  t e x t u r e ,  As a  consequence, they tiro highly susoep-Sb le  
t o  wind e ros ion  and q u i t e  o f t e n  drough9/, 

Those s o i l s ,  where they  have e:ccessive sub-drainage, 
a r e  s o m t h ~ o s  t h e  onl>r c l a s s  su.itod t o  i r r i g a t i o n  i f  t h e  
water  a v a i l a b l e  i s  of v e r y  poor q u a l i t y ,  because ex t remely  
sandy su r f aces  will to lo rn . t e  a h ighor  sodium t o  calcium p l u s  
magnesium r a t i o  bofore  "f roezing up". 



Clasr; C Land - I h r g i n a l  or D o ~ i h f u l  
C__ .._....--- - -.-I-.. --"ma 

a i l s  p laced  i n  t h i s  c l a s s  am considered  m r g i n s  r l  
o r  of doubtful q u a l i t y  f o r  i. a-igation. They generally have 
one o r  nora c h a r n o t e r i s t i o s ,  such as s lope , ' o ros ion ,  cieptb 
of s o i l  na t l e  , extremes i n  surface tcxturea ,  dep th  o f  water 
tribla , stonines s , and/or s a l t  content whioh i n t a r f o r e  w i t h  
t h o i r  use under i r r i g a t i o n .  S o i l s  i n  % h i s  C ~ R S C  are o f t a n  
not sufficiently a f f e c t e d  t h a t  the i r  a b i l i t y  t o  produco i s  
g r e a t l y  lo\rerod. An exainplo of this  condi t ion  i s  noted  . . 

w!lero blaok a l k a l i  " s l f  ck  spo t s"  occur i n t e r m i t t e n t l y  i n  an' 
area of what o t l l ~ ~ / i s e  would b e  ~ o o d  l and ;  f o r  a l l . . p u r -  
posos those  spots arb s t e r j l e  arc1 nu7 o i t h o r  romain Bs they 
now are,  grow l a r g e r ,  o r  , yadua l ly  'secone productive, ,do-  
pondins upon a g r e a t  nu-nbsr of f:tctors. h o t h e r  quite  con- 
ixon oxa:nplo or" land i n  t h i s  c l a s s  are t h e  moderately heavy 
clriys, rr.thor noor i n  physicc.1 condition, Thss are vary 
dif ' f icul  t t o  :L m,y and roquire a p a t  - deal more sf fort ' . 

t o  2roduoo crcp;  they aro r,ot adnpt;od t o  as , 'wide  a winze . . 
of crops  ax1 soldom produco a s  h ~ g h  y io lds  a s  do .lass A . .  

' . 
. . 

and R l and .  , . , .  

, , I n  g o n c m l ,  Class C soils do noti produce s a t i s f a c - .  , ,  

t o y  yicllds and cannot' 5 c  dopundod upon t o  cont,inua, produo- 
' 

tior, without  

Lands 

oxtensivo , expensive traatmestr  

C l a s s  D Land - RotRocommendod 
-..-.---A- -. . .,. - -...--. . - .t - 

i n  Class D aro n o t  rccomandod f u r  i r r i g a t i o n *  



A$.$enc'; i,: I1'J . C ONSERVATI ON SURVEY 'LEGEND* 

Lad Class 

Soil  S e r i e s  a n d  Vpe .  
Types a n d  symbols a r e  shown on imp and desc r ibed  i n  the 
report. 

I 

Slope 
A 00% 

' Accelerated Erosion.  . . 
K a t e r  Eros ion  

Shoet Erosion. 
1. Less t han  25 percent  o f  
2. 25 t o  75 pe rcen t  of the 

t h e  t o p s o i l  removed. 
t o p s o i l  renoved. , 

3 .  75 pcrcsn t  o r  Tore o f  the  t o p s o i l :  renoved ,  o r  
a11 t h e  t o p s o i l  and l e s s  t h a n  25 p'ercent . . of ' 

tho subso i l  ronovedm 
4. A l l  t h e  topsoi 1 and 25 t o  75 peroent  o f  tho 

subsoi.1 renove 3. 
5 A l l  t h e  t o p s o i l  and 75 . p r c e n t  o r  n o r e  of . 

tho subso i l  renovod; p a r e r ~ t  m a t e r i a l  nay 5e 
eroded. 

6. Tho s p b o l  6 i s  reserved f g r  c o n d i t i o n s  of 
l o c a l  significance, such as  s l i p s  o r  oa t s t eps .  

Gully Erosion. 
7. Occasional g u l l i e s :  More t h a n  100 f e e t  a p a r t .  
8. F r ~ q u o n t  g u l l i e s :  Oocurring l e s s  t h a g  100 

f e a t  apa r t  b u t  inc luding  l o s s  than 75 porcent  
of t h e  dol inoatod aroa, 

9. Vcrj  f roquont or  l a r g e  g u l l i e s .  This  synbol 
i s  u sed  t o  das igna to  an intricate network 
of g u l l i o s  o r  cn ind iv idua l  g u l l y  l a r g e  onough 
t o  bo o u t l i n e d ,  or any ne2pablo aroa of which 
:lore than  75 percont is g u l l i o d ,  

rn * Roforonce - "Soil  Cor,sorvation Handbook", E. A,. Norton, USDA 
EF;isc. Pub. 130. 352, 1939.. 



Gully Erosion (continued) 

TV, 8V, o r  9V. Deop g u l l i e s  t h a t  have" 
pene t ra ted  into f r i a b l e  parent  n a t e r i a f  . 

Accur?.ulations. .+ Rocent accumulations r 

15. C Denotes the dopth of accumulation i n  inches 
(not o f t e n  wed) . 

& a t r i n  mta l  d e g o n ~ t s  .'adiccted by t h o  synbol 
w i t h i n  a t r i ang le .  

Wind Erosion. 

Reinoval s . 
P. Loss than 25 paroont of' the topso i l  removod, 
R, 25 t o  75 percont of t h o  t o p s o i l  rc,novede ' 
S. 75 peroont o r  nore o f  the t o p s o i l  renovod, o r  

a l l  o f  t h o  topsoi l  and l o s s  than 25 poroent 
of t h o  subsoi l  ro!:\ovodc 

T. A l l  t h o  t o p s o i l  and 25 to 75 peroont of t h e  
subso i l  ror.~ovod~ 

U. A l l  t h o  t o p s o i l  cnd 75 percont or nore  of 
tho subsoi l  ronoved; paront n a t o r i a l  :xy bo 
erodcd. 

, 
Note: 7,,'.8,: o r  9. Shallow g u l l i e s :  Can be 

crossed w i t h  t i l l a g o  i n p l m e n t s  but 
would be ob l i t e ra ted  by normal tillage, 

(2 @ o r @  Deep g u l l i e s  t h a t  have ' 

peneTrated hto oomptiui- aubsoil o r  through - 
:it in to  cmpaat  mater ia l  

Accw.~ulations, 
F. Shallow accmulc . t ims ,  l e s s  than 6 inches, 

~ i t h c r  lcvol or i~ h ~ m o c k s .  
H. Modorcte clccunuln~;ionr, l s v o l ,  6 to I2 inchos,  
K. f iodcmtc ac ;w.wl:~.tions, l .~?n~ocky,  6 t o  12 

inchc s. 
L. Sovo ro nccmu: ation, --2 t o  36 inchos. 
I , ,  Sm11 dunes, 3b to  72 inches high. 
PL'. Largo dunos, 7 2  i m h c s ,  o r  rtorc, h igh ,  

Noto : Tho 1 roporti  011 of t h o  arm. covorod 
i s  i r d i c a t o d  by following t h e  c lass  
l o t t o r  with t h o  auxornl  2 t o  indi- 
cc.to o m - , t o  twe-thirds of tho croa 
v.ffactod, o r  3 t o  ind icn to  noro t h a n  
tv;o-tkirds o f  tho a r a a  affoctod. No 
nunor cl following ind ioa tos  loss  t h a n  
ono-third of tho nrorr af foctod* 



ix IV. ("'nbd 
d i f f e r e c t i a t o d  Erosion. 

8 ,  Thi s  synbol i n d i c a t e s  e ros ion  u n d i f f e r e n t i a t e d  a s  t o  
characker  o r  degree, such as may occur  on !faiia y a r d s  
and s i n i l a r  a reas .  

S t a b i l i z e 4  Erosion. 
S t a b i l i  zed e r o s i o n  i s  i n d i c c t e d  3y ovorsooring t h e  np- 
p r o p r i a t e  synbol ,  a s  7 o r  R i f  it i s  ev iden t  t h a t  p l a n t  
cover hcs  r e c e n t l y  r e o s t a 3 l i s h e d  n o m l  e ros ion .  

Land Clc s s i . f i c a t i o n  ( 1 r r i  @xt.o:l on ly) .  
L. Excel lent .  

Goad. 
B-. Good, b u t  h igh ly  susceptible t o  wind erosion.  
C. Mcrginal. 
3 1Jol; rec omende d m  

Mote: F u r t h o r  d iscuss ion  o f  land c l a s s e s  i nc luded  i n  
t h o  r o p o r t ,  

Sand Use ,. 
L, Cul t ivc t ed  lcnd .  
L1, Orchard. 
X* Id10 lcnd. '  
X1 2Vasta l a n h  
P. Pas tum o r  rongo. 
F b  Woodland or  t i n b e r ,  
%. Grncod woodland. 
He Urbcn Groas, f c.nxto::d, roc.ds, c t c .  

Noto: Tho land usc syrlbol doos not occur i n  t h o  c m -  
p o s i t o  sjmbol,  but c s  o sopc r~ . t a  s y l b o l  a l o n e ,  

1.ii. soe l lanoous  Synbc,~:. 

----- Lcxd usc Soundcry ( i f  d i f f s r o n t  t h a n  tho  s o i l '  boundcry) 

s .  
0 , .,, ' 
v' ; / Rock outci-ops. 

....a-.;r...:m I-1dividuc.l shnllovr gul ly.  

..--..A- -.---J, ' I:,div5durl doop g u l l y ,  

~ $ 6 ~  lvqm Ind iv iduc l  doop, r a p i d l y  c u t t i n g  g u l l y ,  

AAA A l k a l i  aron. 


