


, . 
Topography and So1U .a. O.....BB.....*..--.O*OOBOO. 4 





tiuuet oa s o u t h s t  back t o  t'ltrok Falls on the L i t t l e  Colorado Biwr, 
I 

tb poinf; of origin. 

i th. 'boundary as outlined aboo. enelanna an area. of 1, 759 go 0 

aores. Included In t h i u  sre .the f o l l ~  meae, whioh srr interesting 

olevations are gfven belm: 

Tubs City ................. 4,500 feet 
Eomoopi Platean ............. 5,500 feet 

Red Mesa ................ 6,500 feet 

G 1 - q  Eoun't:ah .............. 7800(r feet 



Zhe topography of .Unit Bumber 3 oonslsts mostly of p l a t e m .  

'Ln the southern part of thia area these plaheus are gemralhf lsvel 

vi th  ar few rathor large h i n a g e s  whioh flaw t c m r d  tha Little 

Colorado River. B m l l  Xeaa and Coal Une Hesa a m  both out by a 

o~~ 500 b 800 feet deep. In the m9stern p o r t l ~ a  of the 1Mt 

bskreen the Little Colorado Rimr, t he  Colorado River, and Bho Cliffs 

i s  a aection of rolling oormtry bounded on the south and k t  by deep 

W==-=* The slops is gemrally t o  the east and drafnageu are shallow 

b e  to the type of s o i l  ~ n d  t o  rock antcrop. 'She central portion of 

ths Unit is olassed most;ly as bad landa. l%e northeastera and eastern 

0 portIan oonaiats of r o l l l ~  Zand wUoh bns been wind modifled. Them 

$8 very little from this area and irn drclinagus of aqy u., 
'fho nnly mormtainoas seation i r  G r e y  Mountain in the southme~~t oornes 

o i  %hs 'Ihnit. 

Of the aoils  of Wt Humber 3, m o d  impc~tant  fraaa sn anglneer- 

ing pofut of riea'are those derived f'ram Hoenoopl id C h l n l i  ShaAea, 

indicated on t lm s o i l s  map by symbol8 42, 4.6 an8 60. !heae s o u s  ape 

usoally heavy in texture, haw a relatim3,y Ugh elkaU content, and 

are often d%spersad. Khethor residual or alluv3a1, them s o i l s  a m  

. m l 3 y  0e reoo@sod in the f i e l d  by a reddieh brown or maroon oolor. 



If higuy Bispercsod, the rate of rater penetration is about  nil. 

Further, because of the Ugh olay and alkali nontant, there a o l l a  

are n m ~ l l y  unadapted t o  egriculturel developest;. 

Other bportant  so l la  mapped In t h i o  Unit m e  tlie Tedilto f9 

+he eastern and northeastern, and the Springerrille and lllabab 52 

the soutkrergstsrn perk of the mt. These 8013s haw a f ~ a b l o  or 

loose,  permeable surfacrp, 6051, and a fairly deep heavier textured 

s u b ~ o i l .  They are well adapted t o  range use, but are unadapted f o 

agriaultural devolopxcont;, W$h the exception of ertrmely sandy 

tjextwes *and ~coasfonal -11 areas whioh are highly impregnatd wl%h 

alkali, these aoilrr o m  be approved for struoturll prrrposss. A typiaal 

alkali  exea on %he Yodilto ae.3es ean be obsomd -Ilately errst of - 

T u b  city. 

Drainage 

The IrY.geet drainage in hit lhber 3 i s  the W b l e  Canpn 

a e o t l o n  of the Colorado River. Tbio ri-r form the aorkhmstern 



The Colorado Rimr 5s dofinitely oonfined t o  i t 6  ohamel 

the W t t l s  Colorado, The fiitth Colorado has a bandy river bed 

above Cemeron. !Phe bed itself! awrageo 600 feeat- wide w i t h  a valley 

streem a m 1  or in the side drainages. Belaw Ctmersn the river fa 

ooafined t o  a ennhon tohich rapidly h c r e n s e u  in depth aa f,t approaobse 

the Colorab River. 'Pha k!oencopi Wash flaws through a valley 

generally 2&00 feet or note In  oridtho The wash 18 confined tn a cut  

bank guUy  ve~ryine in depth fmm 15 to 60 f e e t  armd 100 to 300 feet 

a i d e  o 

Ri4A&n the baundnry of the Unit ao uao oan. be made of t b  

pernrsnsnt flow of the Colorado Rimr. Deep canyon g a l l a  prevent tb 

WQ;tle Colorcido Bimr, It t o  entirely possible tbt name fazn land 

oould be located on send bars a fm feet above the rimr. Suh.irrigation 

should be suf'fiofmtf: to praduce a good crop. IIoPreser, a crop could no% 

be expeoted every year nor aoa ld  aub jugation be atteclpted dua .to the 

danger of f loofi ing. h a  to the size of the river, a247 diwrsion struoturee . 

rod& x t o e s s a r i l y  be large. Such e structure d d  reqme tb subjugati~n 



relatIve2.y wide valley, little additional urre can be made of this 

surffiaient for tha land alreadg developed. Ybre are two diversion 

a looated on the Rash, Eou~tver, they will be deecribed under 

"~rojeots~, Both of these projects oould be greatlr impromd %f a 

storago of at least 500 aore foot oapacity could be f ' d  en ons of 

the larger drahmges of the Moencopi. An attampt to fiPd a location 

for a, aesem9r was made in Coa l  Xbie Caqgpn but mather conditianr 

prevented a 8- axaept in a d l  portion of the oaqyon. 

Colorado River . . . . , . #loo 

S i b  Wnappw of these a m  given tho *ole number of the main drainage 
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in A fsa casear, obcemtion during f l d s .  

ares in uares, g i w a  the total RMaff a q e o t a d  in seoond feet. Tha 

mRxtmum flood expoatemy need6 no hrrthor c m t i o n .  TB8 ~ n n w X  

evotanoy  sf the =ash 10 assum.ed to be squal to the ss.f;irner'tsd flm in 
r, 

seoond febt, last- far rr pel'iod of four ~ D V B I  !bxefom, I n  order 

to reduce the a n d  sxpeotanay to sere feet,  *ha prodnot of the &in.. 

ags aroa in  ores ~ n d  fb d e q e c h q  factor must be a d d e d  by 

fw. 
/'. 

'Phere i a  one &rears gauge in Unit h b e r  3, 3% is located 6% t;b '.., 

bridge on the &sauopi wash about Ziw miles s c u t b s t  af T U ~  city. 
I 

I 

b o * d s  m e  amilable an this msh for the period Ju3g 1, 1926 ! 

September 30, 1916. -a of 5bs wsh is 1&53,~0 ticma. 



Tba m n r a  f l d  . r eoo~&~¶ by the grmg- ef;atPnn %a 15,UK) ~ e t m d  

moordsd a hd 4* l m e  ASR* tba2 a flood nouUl X& f 2 . 0 ~  ewer 

19,m acmoud eotP E;& &w flocwl c m p w  faofor 09 Osti;Lje %%a , 





&, Vur; U%tla M p t i o n  cm to dom ~~ the mnth 02 Jlmr 

knd fhe f h t  prt oi July. as iho arSUU1 oxpcaCaMy Ss w l y  25 nom f'eot. 

The bigge; : pmblaa oa thf~ pro j o o t  1 6  Is proado a ~ o t h o d  krlp 

hcilily; flood t,~.t;or .?ma t he  n i b  L n w e c  amimg In f mn %ha mrth. 

PLsm floods =oh out pwtious of tho  orcp cad also atrpif e o l l  of as 

infosi0.1- natum on tho f'i522~. It i e  that CNs W B ~ W  be 

brindled by tbc, oolas2ruat;iai af *the &&age dttahoa aomae tho  fkma 

lana sari erptgini: iU,nootIy 1hlto the I-@. Tho total 2sr@th of these 

ditobes w i l l  bq nhit; 4,000 ;Peat and ft w i l l  raquire a5aut faur aorea of 

land fbr t h a b  loaatlon, A dmp, pmbbly of tho oomqptod odm& typo. 

u i L Z  'be medad at  the l m r  ond of amoh ditoh. 



dyhss leading exoeacl irtigation end easa flood writer S.nt@ ths m b .  

One ditch ahange 18 ~ ~ c e ~ s i t a b d  a thm nabs caaal just belov 

fhs diversion dam, *re the loavoopi i r  rlmly cutting i t r  obanrtal 

toward a ahort asat; iw of t b  dibsh, It ~ 5 l l  bo ahper t o  relouak 

a b d  300 feet of dltah t lsn fa stabf l fre  ths trash. 

mtnre canyon Pro jeet: 

We PaBture C q o n  pmjaot iaoludea Pasture Canyon, one mib 

east oi 'Prrba C i t p , a n d  alxrat 100 aarer of farm lsad alang Maampi 

Wash a- the ddvorlriaa rtnroture.  %%or 58 eupplit? fraaa 8 p~~ 

rrpt-ing ln the head of the Canyon. The water 3.8 allawed %o flaa dam 

tb oanyon floar for tbree miles, *re it 58 oaught in  the HapL 

H a r a j ~ m n e d . i . . * . i .  il,aorsl 

@ mres of Govannnent tmd land Pien a% the Bbad of t b  



fm land. It i s  planned to first drain.the land rrith a system o f  

ditohes t o  carry off the 8 ~ x 5 ~  flow. Sane level* would. be 

necessary and a few irrigation dl tohss rould be needed t o  supplement 

sub-irrigation. It 5.6 suggested that this land b e l e f t  to tho agenq 

to de-lop* 

aetPeen the Govement land and the Hopi Besc~mir  Is about; 15 

aoraa of farm land, The spring flaw is allowed to spreaE over this 

l d  and much miter is  lost from emyoration end over-irrigation. B 

drainage 3itch ahould be p r o d d e d  throush these farmn. *nth aupplslnentarq 

irrigation ditches where needed. A drainage ditc.h could probably lm 

I made large enoughwith a l iater  bg making three on four trfpar Directly 

abow the Hopi Reservoir a sand dune has dewloped cmpletely aoroas tb 

canyon. A dihoh about fin feet deep oardies ths spr- water to l;he 

resemir.  This ditch, however, is not mry successful ae ft Pzas do be 

cleaned quite often. h i s  trouble can b3 eUsiaated by laying a 12 inuh 

corrug~+ed steel pipe through the sand dune. Tbis would reqzire 550 

linear feet of pipe end the oonstr-Aioa of a silt basin and trach m k  

at  the upper end. 
Pa0 

The Hop1 Reservoir has a capacity of appr&~tely&Xkaare feet. 

It evident ly  never reaches the oapsci*, as no spillway is prodded. It 

is reommended that an l ~dd i t iona l  three feet  be added t o  t b  dem and that 

a spillway be provided a t  the w s t e r n  end. 







So coat estha%e here been made at the mite x~arbd P bpf atwage 0% 









records .,P flow on the Xaencapi Thslt, the follcrarfn:. comlusione c m  

be dram; 

1. ?ractfcaIly no irrigation =tor o w  be axpactad d&~" the 

3 0 d h  of JUZ~B. 

OF A p r i l  once in ton y w s .  

mount of drcught. 

'Phere are 4.03 acres of lanit tha-t a m  be irrizated frorz this 



Thcjre a t e  a fm fsims ~YLich m o d  p r d o c t i m  9wnz sLdm nates and also 





Although s c m  uos f G ~ d e  of floe2 water for frri ,;ntion purpoeos, 

nore o< thir: could be 2om. At ";b upper end of t k i s  project 











estimators. Thi s  1 i a t  dose not considor tho requirme2Ifi~ of %ha land 

or of tho  people but; it o n l y  thoas projctcks which csr: bo easily an8 

quicldy stertoa. 

5J Eon hve Denonstrotion Area proposed re~emoirs A, B, and F. 

locs%on and thorofore c m  be e q c t e d  t o  be saz~lmrhat in error. !fhey 

br%h (~eaqr  Equipen*) ..... 15j.t per cabic yurd 

E&h  z om Kork) ........ .30; per cu-nic ynrd 

Spreader Fencos Fire) ....... 9# par llnecl foot 

Pock Sausape (Eire cnd Rock), , $3.lr5 per cubie @rd 



Thore will be projects dewloping f rccn t b ~  t o  t5me which h v e  

w i l l  he one of them big item. f'oll~xin(: work can &t oxpaat& 

plans. 

5. A pescible large sf;oral;e 65% above the Koenoopi fam pro jectcy. 

6 &re sf ficiont; UGO of the antw an irsigatkon prof eots. 










