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'The Ulacl; Ftills I r r i g a t i o n  P r o j e c t  i s  on t h e  no r th  s i de  of t h e  
;li: doloracio ,dver, i n  t h e  e:ctrwre southeastern pa r t  of L.1.I.U. /f3, 

~ o c o n i n o  Comt;~,  ,:.r-j.;~lla, 

8 1 '  1,le !~i-oject i s  En elongated o r  rec tangular  shaped arez,  lyinl: ad- 
jacent  Lo t h e  L'ol~rsdo ri~.e.r. 

Tile e x t m t  02 t h e  suyvey was l im i t ed  t o  t h e  l a d  adjacent  t o  t h e  
r i v e r  beloir t:?e d ivers ion dam from the  L i t t l e  Colorado E v e r .  

'l'h :,lost strlkin:; topographic f e a tu r e s  of the  area a r e  the  geo- 
+ lo,$.cal~i  r e c e i ~ t  1,;:i~eous basalt i c -Lav~  f i e l d s  t h a t  have f ol loved t h e  

channel GI tiie iuver  Lhe e n t i r e  length of t h e  p ro j ec t ,  'These fomea  
t i ~ c  f a l l s  i'r.ali ~~ilrici.. t h e  e rea  i s  ~m~sci; f loods have ob l i t e r z t ed  t he  
f a l l s  alci a s e r i e s  ji' rapids  i s  a l l  t h a t  i s  l e f t  t o  2iar2; t h e i r  loca- 
t ion .  

Yiic purgose of t l l c  S U I Y ~ J  YJRS t o  gather  and coinpile d a t a  necessaq7 
t o  evaluate t h e  qua l i t y  nnc r:;:a~ti.ty of l and  adapted t o  irr i t , ;at ion.  

T k  r e  are t!lree r a t he r  not iceable  vegeta t ive  associi;tions. Sacaton 
(Sporobolus a i ro ides )  g r x i s  (sii tb loa rv  sand and sculd:l loan  surface 
t ypes  of the IIunt s e r i e s ,  a AGS having c h a r a c t e r i s t i c  heavy c lay subsoil. 
Shadscale ( i k r i p l ex  co:~i.'e,-til: oils.) grows on t h e  cl ay t j ~ j e s  of  the Hunt 
se r ies .  Grsasexood (SCL~CO'LF. ,,I.CS vilndculatus)  i s  f ounti i n  assoc ia t ion  
wj th  Loti1 &he sacaton a d  s;.sckcizle -/;here tile a l k a l i  content i s  o f ten  
t h e  hiehest .  Scetterec! cl:lq.;~s of chal5se (Atriplex c a ~ e s c e n s )  , big  rab- 
b i t  brush (C;trysothrj.~ms bi;- . lovii)  a d  i . iOl? l i l a l  tea (L+i~ecirii spp.) are 
c:rovrin~ on tile sz.t~dy s~i:is: o f  t l i t?  'l'olani s e r i e s  i n  t n e  lower part  of 
U 

t h e  areas* 



Ti-ere i s  no evidetice tha t  t h e  area proper has ever been f a m e d ,  
b ~ t  t h w c  are t !  1e:l s...alI areas ir,~,ieclist;d.y adjacent to  the  Little 
Colorado .Lvcr t h ~ t  crc k i n g  farr.~cd by utilizing t h e  flood plains 
areas miit u;) b;? tile xiver. These areas are not shown on t h e  Con- 
s'ervatiori iiiap. 



Table I. Cli , la to logical  aata froill 'Leather Stations near Black ?alls'j' - 
Station & :leva- Leqith of Average Average Average atreme 
Len~. ; t i~of  t ion ~'~o~ij-ng b n u d  Liax5num 13nimm I;dniniwn '-> Co~iijil.ete (1:ce.b) season ll 1 ~ i p r a -  Tempera- i e r a  Teinpre- 
i k c  o::;d (i>qs) ture (PO) tu r e  (F') ture (PO) t u r e  (F") 
1:'lagstaf'f ,6907 116 45.4 60.0 30;s -25 

3 -. - 
98 1d.13 ..:q 21 Oct. 1 June :L7 Sept. 5 

... 
' 110 6 .O A p 5 l  212 uct. 20 -. - 

-- 



Tile th ree  s e r i e s  i..? ,ct;  hio or lad . - abovo, i)bjllrir?hot30, Tolari ,  mti i l ~ t ,  
are l i s t e d  accort.iilg tcr ti:cri.r r iumrical  importar~ce. See Appendix I 
201- t y p i c a l  descr ipt ion of eo.cli ser ies .  

liiiinehotso san4-y 1.0a1, s o i l  type (57.7), couprises 107 a c r m  o r  5.3 
percent 01' tile t o t a l ,  and i s  idle o l i l j  s o i l  type of t h i s  s e r i e s .  It rms 
evalucitcci as Class C l m d  because oi  i t s  hi,;ii a l i ta l i  content and steep 
slope; :.:it;h s p  cif i c  reference to L L O S ~  areas f aming from the sandstone 
e,scarlpnaits, t h e  topsoi l  has essential-ly bec ,~  l o s t  by t h e  ca-nuined action 
of ;vl~id t d  vrater re:iloval. The rcitdi:iii~:.; s a l  ;irofile i s  extreinely low 
i n  o r ~ a n i c  mtter and s o i l  nutrients, snci h i ~ h  i n  al.ka1.i s a l t s ,  

The Polani (68) s o i l  t y e ,  ~?ari~eI.y;lo;il'~y smd., sandy loam, and clay 
loan, t o t a l l i n g  248 acres o r  12.5 p r c e n t  o i  the area, were mapped en- 
t i r e l y  in t h e  extreme lower end of Liie !reject. 

The loar(l: wc! and sandy loan s o i l  typcs wore ra ted  the Lest  in . . - 

the pro jec t  ; however, they contain zpy reciable  alounts of b lack  a l k a l i  
and lave a v o ~ y  high pH value. 'tile;, arc the only soils .rvi:icil do not 
c ~ ~ n t a i n  sui ' f ic ient  white allcali shlts t o  exceed the to lerance of raost 
cu l t i va t ed  i~ la l t~ .  These s o i l s  are a:-rtrl.;r.~ely ssr~riy througr~out the pro- 
t i l e ,  cullsecpently, they a r c  drou;;iky. , . .ost  of the water ava i lab le  f o r  

,ir15!.;z-lioi-l fro::: the L i t t l e  Colorado ikivcl- contair~e a considerable cunount 
of suspcndecl ]:at wid ,  primarily s i l t  and clay.  'i'; 5 s  r~iat erial should 
Ll~Lld t he  sandy land up from season t o  season. The h i ~ h  border rrlethod 
of ir~lpoundinp; water would p r o k b l y  cfi'ect s i l t i n g  the  lllost ra?idl;r. 

8 

'il!:e 1-7;: organic u t t e r  content could be bu i l t  up by t h e  usual ap- 
~ l i c z t i o ~ i  of barnyard manure, povring lei;mes, and t u n i n g  under green 
ixmure c r q x  . 

:jXe ;,resent hi$ pH of these  s o i l s  rllay 1.ii:ut t,he grovring of cer- 
t a i n  c ~ c  11s. I i' the a@ic a t i on  of im;lgation water anti incorporat  inC 
1;la';lures Goes cot lo; .re~ t h i s ,  s l i d 1  app l ica t ion  of sulphur should be 
~usde . 



?I!:-!;, ci I 
'i'01.a-A c lay  l o m  s o i l  type (63.13) near  &se l i n e  S t a t i o n  

229 f62 represc:hs t l ~  mec cl;l.ssif icd i; land because of extremely 
h i & h  a l !d i  strlt acctunulations. i ioto tiie criisted surface soil and 
t h e  spmsc vegeta t ive  cover. ;an il'rancisco Iaeaks, near Flagstaff ,  
;irixot la i n  tho beck~round.  



Hunt 1601 s o i l  tlypggt namely; loamp sand, lomy aand wind 
blown phaee, loamy sand - Igneoue ( l ava)  complex, clay loam, l i p h t  clay,  
heavy clay, and heavy clay - Igneous (lava) ccmplex, reprosent  793 a c m e  
O r  39.e percent of t h e  t o t a l ,  all c l a ~ s i f i e d  ae Clam C or D land, wi th  
the  e x c q t i o n  of 8 a c r e s  of the lomy eand wind blown phaee which was 
c l a se i f i ed  a s  Class B-, 

Thie group of s a i l s  cons t i tu tes  the miin body of l and  i n  the pro- 
jec t ,  bu% with the  exception of the above . ,obd a r ea  they a r e  not  agrf- 
c u l t u r a l l y  adapted t o  mfist crops ,  - 

i 
Approximately 300 acres, which inc lude  por t ions  of loamy aand, Clay 

loam, and l i g h t  clay s o i l  typee ,  were c l a s s i f i e d  as C land because t h e m  
areas q u i t e  possibljr could be i r r i g a t e 3  succa~fsfully f o r  a number of I 

years, but it i s  expected that eventually p rof i t ab le  cu l5 iva t ion  could 
not be maintained without resor t ing  t o  intans'lve a r t i f i c i a l  drainage o r  
r s~ l t imt i~~~.  a 

' Ifithin t he  loamy sand soil tjrpa of t h e  Hunt se r ies ,  probably t he  
bss t  h i n d  i s  found surrounding so i l  sample #3 or northwent cf &Me lint3 
S t a t i o n  185j70 and t h e  second beet e o i l  within the s o i l  type del ineat ion . 
narked by soil sample #20, Figure If ahowe the  area i m a d i a t e l y  w e r f  of 
smplo $LO. Tkaeae a r e a s  have from 2 t o  3 feet of smdy aad mostly alkdf + 

free t opso i l s ,  but a r e  undarlain by very compact and slr~wly pemious o b y  
aubsoila. This pa r t  of the  profile conttline high conc ~ntm*lon of alkali 
ea l t e ,  but n o t  nea r l y  the c o n c e n t r a t i m e  associated wJ,th the  arsae clses- 
i f i e d  a8 D land. 

If  subjuga-ted, t h e  sandy topeoil  should remain e s a e n t i a l l y  i n t a c t  
and thereby prevent exposing the lersa productive and e l k a l f  inhabited 
subsoil .  

The beet  of the r e l a t i v e l y  poor clay loam and l i g h t  clay 8011 types 
a r e  found immediately surrounding t h s  escarpment a t  Baae l i ne  Statior; 
124f65 and a r e  c l a s s  "Cn l a n d ,  The remaining a reas  were c l aee i i i ed  as 
D land mainly because of the high a l k a l i  content  and extremely heavy 
surf a c e  texture.  See  Figure 111, These high a l k a l i  concentratione 
would no t  be considered so serious if  it were ao-t f o r  the compact and 
slowly pervious c lay  subso i l  unlvereal ly  exhibited in a l l  profflee.  
Very l i t t l e  leaching of w h i t e  a l ka l i  can be expected and t h e  amount . .. 

. . 
.:. I 
.I 

' I .  
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a r e *  present i s  considered detrimental t o  t h e  g: t h  of moet cul- 
t ivated plants, 

. . 
Four types of Skeleton s o i l  . materiale and one area called a 

Sand, const i tut ing 849 acres o r  42.4- p r c e n t '  of the t o t a l ,  Here clas- -- 
s i f i ed  a s  D land, namely: 

liivel~rash (35). T b  bottoms of wide dxainages, low f l a t s  and 
sand bars irre ,i~apped as riverwash. They comprise 5O a w e s  or 2.5 per- 
cent of the t o t  dl. These areas consist  of a wide var ie ty  of msor ted  
nlateri,ds 2nd have very l i t t l e  value, e i the r  f o r  crops o r  g r a z i x ,  

. F 
ibu:$~ Dmken Land ( I ~ B ) .  The mugh broken land, occupying 25 

acres o r  1.3 uercent of the t o t m a  a r e a ,  ccrlnsists primarily of bare, - -  A 
exposed a d  badly eroded resi2ual geologis materials. 

IZ3ugh St on,, Land @ 9 ~ )  . This land consists primarily of bare, 1 

exposed sandstone slopes and. escarpments and is  devoided of vegeta- 
t ion. ' It represents 225 acres o r  ll.1 percent of the t o t a l  area in 
project . :.I 

Igneous-Lava m a t e r i d s  (191) . lhi s lava  mater ia l  couprises 538 1 
acres o r  26.9 percr-at of the area and is very prominent throughout t h e  
project. It ma,rks t h e  southern boundary of most of t h e  arable area in i 

the l w ~ e r  part  of the project and is  scat t  .red rather  denrrely ovw t h e  

i 

The slope grouping i s  an array of slopes as outlined in Appendix . . m. 'D.lese are general and not as accurate i n  any way as t h e  topographic 
rllaps . i 

Tinis p-o j e c t  i s  located i n  an area of h i &  s m e r  temperakure, Low 
humidity, 10% annual r a b f a l l ,  and strong southwesterly winds, with wind - the primary eroding fsc tor ,  

j.fost s e r i o u s u  affected a r e  the, Tolani loamy sand and san&y loam 
soil types in t h e  extreiile lower end of the project. Portions of this 
area have been rendered useless f o r  i r r iga t ion  by sar~d dunes. Pre- 



,,$ I:'.;: -.:i : 
cautionary measurss against fur ther  wind act ivi ty  should be taken in 

- t h i s  area because 'it constitutes t h e  best so i l  in t h e  project. The . . . , .  . .  . . . . 

sand dunes l o c ~ t z d  a1 on;; t,hc extreme wes tan side of the project  should . , .:j 1, I, gj .. ::. ,.,;,., :. . 

,be c o l l t l ~ l l e d  because they are  gradually spreadinl: t o  the' arable land. y'::".,. 
: ~ . ~ V . . ,  1 

'he vbld ac';ion elsewhere on t .e p m j e c t  i s  confined t o  t h e  sandy loain \ ,'.?.r:c~~. 
,, ; ..: ,:.;< -. and l o a q  sanci s o i l  t;l:ps a 1  is  only moderately severe. because these . ,!,&.. . h i .  ' ' . 1.. :,,I. 

surface textures are closely underlain by a campact clay subsoil. t. 5 : .  , . I  . 
,..:,::;.:.\! . . . - .  

' '.>'., i 1 
, , ,;!.:\ :' I;:.; .<:& 

3 r . y ;  ' Y*' ,:' , 

LAND GLASS .: - > ;*:. .. 
,' !.Cb. ,' :.. !, . 

. . 

? ;elinit ion of the f ive  land c1as:;as i s  outlined i n  AppendSr 11. 
h summary of the a c r e a p  of land c l a s s  Srg s o i l  types i s  found in Table 
I1 ; 

No c lass  II'L" I.. md was iuappe4 because the soils encounterad were 
hi& i n  various ~ 1 - k a l i  s a l t s .  

Forty-eight acres  of c lass  I W  and 8 1  acme of class  W-ll land 
were mpped and represented 6.1. percent of the total. 

A higher dispersion r a t i o  and black alkali .content were tolerated 
within these two classes  than usually i s  excep'ted because this repre- 
sen t s  the best s o i l s  of an otherwise pow or doubtfu.l, group of ~ ~ i l s .  

Three hundred and ninety three  acres or 19.6 percent of th3  t c t d  
acreage were placed i n  the  Class tfC" gmup. These so i l s  carry Lxces- 1 
s i v e  accunulations of various a l k a l i  salts.  he concentration of bokh ! 

W f t e  aml :black a l k a l i  as g e l 1  as t h e  dispersion r a t i o  exceeds the , 
tolerance l .Mta t ions  se t  up f o r  C land. I 

I 
i 
! 

'The large& growp, c . -7~ris ing l.475 acres o r  74.0 percent, were the  i 
s o i l s  evaluatad as cJ asp W". Very hi& concentrations of a l k n l i ,  high ! 

\ 
dispersio3 and heavy co~npact clay i n  the  topsoil and/or subsoil warranted I 

t h i s  evauat ion.  The skeleton s o i l s  materials and &he highest a l k a l i  in- I 

habited s 6 i l s  w r e  confined t o  t h i s  class.  B 
i 

IXQGATION, DRAINAGE, and ALICALI 

I r r iga t ioq  i s  n e c e s s m  f o r  the  production of crops in the  Black 
F a u s  Project,  The source of i r r iga t ion  water is d i rec t  diversion from 

. d d n g  t h e  early sumnBr months, ! 
i 

4 
. . b ~ G s i s  of t h e  water saraples collected t o  d a t e  from the L i t t l e  

Color d o  River a t  Leupp, Arizona indicates that  t h e  quality of t h e  



, 
water as adaptea t o  i r r iga+ion ,  var ies  from poor LO good, apparently 
depending upon the or ig in  of t h e  run-off f r w  t he  u p & ? ~  watershed, 

!r) -y. 
An average of all the water samnles were compiled and consequent 

r e su l t  checked against the various mothods used i n  determining the 
s u i t a b i l i t y  of  the vratcr fo r  i r r iga t ion ,  See ';able I I I A .  A suxunary 
of these nethods indicates the qua l i t y  of the watel over a period of 
time to be, fair or ~ e n n i s s i b l e  for  uce on s o i l s  h a v i i ~  excellent sub- 
drainage such as the Tolani znd Dinnehotso s o i l  types, and of doubt-' 
ful qual i ty  when applied on the  heavy subsoil land$ of the Hunt s o i l  
types. !Iovi w o n  troublo n1i::ht be anticipated an the  heavier land would 
be d i f f i c u l t  GO anticipate, 

\ .  : Additional vrnter and s i l t  sarlples are being collected, and a sup- : .-.\. 
plament report w i l l  be wri t ten oc these -.amples,- if they do not cormlate  

A 

with t h e  or iginal  findings, . 1 , I 

In general, internal  drainage i s  inadequate. lhis i s  .par t icu lar ly  
t r u e  f o r  the Hunt s o i l  types, -epresenting two-thirds of the alluvial 
land, because they universally i- -ve a conpact, heavy-textured, and alouly 
pervious substrata. To successfully e f fec t  a r t i f i c i a l  drainage ~.~oulcl 
probzlly necessitate drains so close together tha t  the  cost would be. 
prohibitive.  

The Dinnehotso smdy  loam s o i l  tppe has adequate subdrsinage a d  
! t h e  Tolaxi. sa~l a n d  sandy loam s o i l  types a re  al~~lost  excessively drained. 

:,; " ' .-. . . .  . . . . . .  . ,.. . . . .  . (  : 
' I .  - ,  ... ; . .  . :I  . . )  

. . .  ., . . . .  The a l k a l i  salt 'concentrations and the diapersib6 d i 6 '  are .yew . . . . . . . . .  :. , . ' .  . . . .  , . t  :1 

. . . . .  L I .  I ... . . . .  
.. . . . . .  . , ,Ugh, i r rospqct ive ,of s o i l  se r ies ,  s o i l  type, or location'with th i :qcep  . .  :( . . . . .  , . , . , ,  : %! . , I '  

..:.. ' . . .  . . .  ; .tion ' o f ,  siu&Ll. areas of ToZani loamy sarid . a d  sandy laan 'soil, tyPei'. &-' : :'.:: .: 
, '  ' . .  4 : , 

I .  , . , . . . . .  
8 ,  

. . . .  
. :'.: -prea+iting '6.4 percent of the t o t  a1 .area.  

.., ,.# : 
!. , .  

. I . <  

. . . . . . .  . * .  . . . .  - . . \  . .  1 

. . . .  . , 
.: . . ., :: q;,;:! 

In most of tile a reas  already affected i t  i s  f e l t  tha t  leaching can- i 

not  be sffected because af poor subclrainage. ! 

Of the t o t a l  1997 acres withi11 t he  Black Fal l s  Project,  129 acres 
o r  6.4 percent a re  recommended fc r  i r r iga t ion;  393 acres  or 19.6 percent 
are place&& the marginal group; znd l475  acros o r  74.0 percent are not , 1 

t 
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The best land i s  located inredia te ly  north of Base line Sttetion 
. . . .  ?lt0j92 o r  within the Tolani l o m y  sand a d  sandy loam s o i l  t y p  s. 

The qua lit;^ of the  i r r iga t ion  water as adapted t o  i r r iga t ion ,  va r i e s  $ .  :'. i .* 
:, 1 ;.. 

from poor to  [-;ocd, apparently depending upon t h e  or igin of t h e  run-c2f . , . I  
4 .  f r o m  t h e  u p p r  watershed. . ; ,  

' # 




