


m ~ U t h  of t h e  canyon) t o  a point sone 500 f e e t  hlpJ~er u p  tile arwek. 
i. 
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THIRD. Conetlzlot a s ~ n o l l  f lune  f r o m  t h e  Mad of t h e  p r c ~ c n t  v 

d i toh  i o  a p o i n t  i n  t l a  oanyon about 600  f e e t  above the hand of 
fh 

f 
QmBOi't r l i t ~ l ~ .  - 4  

The f i r s t  two plane contomplnte permanent s t ruc tu reo .  whlah 
- 
0 

would ~ e t t l e  f o r  a l l  t h e  t h e  matter of d i v e r t i n g  water fo r  
Z 
l- 
r- 

i r r i g a t i o n  on t h e  lands adJacent to  t h o  W r t  Defianoc, School w d  
P 

T n h d l  oonaidep t h e  var loua  p r o j e o t s  in tllo o r d e r  n m d .  
3 
I - 

wid,&- the said o m n y o m ,  oarzyl.ng the dsxaavaati.or, a w n  to  0. 
~ p t h . o o ~ r e e ~ o n d i n g  t o  the lowont mint of the u1mnnel. Anumber 
of. ho3af3 oould then be dr%?Xlbdin the nldao and near the t o p  of the 
moRy wallo of aanyon and t ons  Of rook oould be blarstad down in to  

I , %fie prepmed. exoavated s e c t i o n ,  mtbscr~qtxently ahaping the nme t o  
J" a pro3er urooa- , s s o t i o n  by mema of' darricks placed on altlww a i A e  

of the canyon. It h 8 ~ 1  been demonstrate4 I n  Xndla nnd elot?wharrs 
t h a t  l o o m  rook time o u e P u l l y  l a i d  + ~ I t h  n l c n g  f l a t  d o p a  of 
one foot vert ical  t o  t e n  hor izon ta l  on %@a duxn otraarn slde, arc: thc  
moat a a t l s f a c t o r y  and perrnrmmt, d m  wl11oh o m  be built op a 
yialdiilg bottcm nuch as srs~dy r i v e r  ah?nr:eln. 

The ruross-section on P l a t s  A I l l w t r n t e s  ths aharncter  of 1 . oonstruct ion.  which would naccsn i t a tu  about 4000 o u h i o  ynnin  of 
l o o m  rook md a ohort tunne l  through t h e  oanyon wall around one 
and of the dam oonnouting w i t h  t h o  present hr~aib of d3tbh. The 
total o o s t  would approximate $ 5 0 K  but it i7011ld, In rrry opin ion ,  
be a ~ermanent  and safe o t r ~ c ~ ' ~ 1 ' ~ .  - 

Turme.l Pzojoi;t f o r  Bonito C a r l  on. 
Anotllar plan I'OI* ~ ~ s l T i ~ ~  the l r r f g a  TI?--- on n u p p l y  S ~ L ?  Bonito 

OreeB permanent ar~d a v u l l a b l c  and  the one v:h tc!l 1 nhoulrl recommend 
as tho WIUB of  s a f e  oonotruc t ion  at t h i s  mirut 3 s  an follwJ2: 

w i 9 , - a 4 - . 7 - .  -,,. 
7:. 

.. 
L o r n  -tho grade of t h e  p re sen t  d i t o h  ayerten a couplt: o f  fat:t 

at head n.e= mouth of oarlyon, w111ch Kr. Hobinco~; a n w r a 3  r* can be 
done.end still g i v e  t h e  cam1 anplc p a d e  t o  oover t h e  1rr i l ;able  
lande of t h e  school .  Ba&in71n~ a t  t h e  hear1 o f  t h e  preoant d i t c h  
with I ts  lowered gradc ,  a-lt  a tunne l  tlwough the north mall of the 
amyon and by running the same on a Halt grade i t  would only 
need t o  be about 450 feet In longth t o  i n t u r o a c t  t h e  grade of t h e  
creak  o h m e 9  owing t o  the  except ional ly  hcnvy fall of the  lattor. -- 

ml need bs no l a r g e r  than  abeolu te ly  necePsc,t  f o r  men 
I ' t c  Wmk i n ,  and an unlined tunqel o f  o p ~ l r o x l n n t a l y  4tr .61  dlrnonsionn, 

tLough seadstone, ahou1.l not cos t  t o  exceed 48 ~ > e r  l lnea l .  foo t .  
i With a Proper g a t e  a t  t h o  entrance and the  latter c o n ~ e c t e d  wI,th 

the  main channel by means of n box m l v c * t  under the roadway, 
%herd noed be no furtlier t r o u b l e  ~t Eor t  n e f i  nncs i n  d l v a r t l n g  all 
of the normal w a t e r  supnly a v a i l a b l e  from Bonito Oroak and a good 
hsad of its f lood waters. 1 m l r f l t  n t ~ t e  that  t h o  r a i n a  of the 
past few days have brou@t floodo down t h l o  oreek w!d.c!l oould 

: 
1 t l 

have been u t i l i z e d  t o  R large e x t o n t  ha&  ti^ tuqnel  h e n  aonstruotd0. 



. . In oompany n l t h  Rngineor Robinson I v i o i t e c t  t h e  Red Lake  
Reservoir which Is s t i l l  i n  f a i r  conr l i t lon ,  ?nit the dm I n  Blaok 



to rtix .Scot below the bed or t h e  atsem a r  
anohore4 t o  this in a o u b s t a n t i d l  manner.  hEil?&3 

havs born opent a t  t h io  point i n  the 
- - - - & - . J  --A- 

water  f r o ~ ~  the  drainage area of B l a c k  c s c . ? ~  ma naa ~ J ~ K U ;  w 

there l a  nothlng to ahov whhlah justifies - - t '  
- 

gl"o~'aote werct conateved and oonstr;.uc - 

by the soundingo of Mr. Robinson, a oaf8  d m  oar1 5e built  a t  t h i n  
po in t ,  but In my o p i n i o n  t he  ch ie f  remono f o r  m ~ k l n g  Purther 
axpendittlrea o n  thl n pro j o c t  are ,f hot, t h o  mount of money t lnln  
utilized waul4 f'urnioh work t o  a rnunbor of IncLlar~e who greatly need 
it awing to t h e h  irny;ovorl:~l~cd o o n l l t  ion broucht sbmt by t h o  
r eomt  yew3  of drouth .  Secondly, tlia o o r i s t r u c t i o ~ ~  of t h l u  dilm 
would divort more or l e u n  water Into the Red Lakc  Reaamolr and 
probably shoa  p_xo? reeulta, tiniich, el thou^^ no t  oom~nsura te  wi th  tha 
lru'gc-o'utlay which !?a:: boen made, would a t  leas t  r e l l a v o  tho prcr3ect 
f r o n  i t o  yxsent a:lpect o f  ent i re  u8clen:~nefle an an I r r i p t t i o n  
g r o p o s i t  ion. 

- - - - -  - V  r r u q L c u A L b A y  

I- , ,  
f loui&hing corn orOg8 growl% in tilt -. yaw of axtrerno d romh W i c h  owed the 
tlons from the floor1 w a t e r s  of n - - - - - - -  

Tile plan. as s u b m i  t f a,+ h - r  



I 

storago reservoir  of 1047.55 acre f cz t cepacity. The const ruct ion  b 

. . - .  . . -' 8 

I which, in my opinion, w o u l d .  be e s s e n t i a l  f o r  m 

t o  the emall  mount of water it would hl:ound woul4 not  rccomal 
t I suoh cona tmot ion  at  this tine. I a o ~ l r l ,  however, arlviae tho 5! t 

r- 1 Q ? b u i l d l n m o i  tho oan* dur inr  t h o  p r e s e n t  y a m  nhioll could be aqoom- % 

xeoom( / nor conterudatod in Mr hr. Roblnsonl s smvoys and R s t h a t e a .  Tho 1 1 
I .  above est lmate conternDlate8 a canal of  t h e  arose-erc 
I-, , by Mr. Rot6inaon, A small brush nnci rook :ring dam oould be 

- - 
dlvokied the firetryear t o  warrant ite sons tmot ion ,  leav ing  a mom 
expensive dl.version Gmi until t h e  fu ture  and eliminating the  
reaervob p r o p m i t i o n  e n t l r c l y  f o r  the present. It FPentld, parhapa, 
be well to build a aouple of R ~ L I  sluicing brrxes I n  ths firut mila 
o f  m a i n  oanal. Pla to  C traced from MY. Rotnl~~sori 's mag shows 
oanal aligmnont and lands which i t  :70ul~~. covtx.  

\ 

'\ / PROPOSED SCHOOL SITE IJ? COTLPOKIiOOD GROVE, G H I l l  LEE VALLEY. 
t 

'\ 

d T21lo is a most des i rab le  ' l occ t lon  i'o- a uc;lool n i t e  if t ha . I I 
thi6 r e se rva tbn  an J am ;lven t o  ufiderutand by Superintendent ! i Perry w h o  l.?etrQneti seqeral  clatye a& ,-om h l s  Euatarn  t r ip.  !Phe 

, f i n e  grove of  Cottonaooda i n  a v a l l e y  0ther:s'lce ~orn:)~ara&ivoly devoid I 
exceszlve (5300 feet above sea l s v e l )  and the land i i .0~1~. mrno 
under t h e  contem)leted canal. ( S e e  FLiite C 1 Tnvegt.1 ~ ~ t l o n  nn to 1 
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i n t e r e t i o e s ,  it is my bel ie f  t h a t  a considerable c p m t i t y  of  vater t. 

1 could bo obtained by zmmping. An e f f o r t  I.h ould be made to 
-3 

dotermine def lnitely whethcr such v a t e r  00x1 14 bo dovoloped f o r  
"( 

i r r lga t i  on purposes and t o  do t h i ~  properly the  Department should .. 6 
P. 

\purchaas n f l r s t  class well d r i l l i n g  r i g  and employ an expriencrd -'I 

driller t o  operate the same. The beat p o r t a b l e  rig I pave observed $1 t I 

is  made by the American Well WorXn of Aurora, Ill.  , and I have I' ! 

written the aompanp. 30 f b k w ~ d  t h b  Department the p?ica bf sdid 4i 
c', 
1. -. 

@erfdrateU. . . 
. p e r o  1s-  an abundance of coal, f o r  Ala l  on many &%ions of 

thi8 reeervatlon, akwt l npor ian t  e s s e n t i a l  for a t e m  pumping piante, 
UnfortunaPloly it h w  n o t  to dete baen 1oaated nea re r  than SO mileu 
of the ahin Lee Valley, but ceder wood can bd obtainad. w i t h i n  

' six or aevmn miles at, m experae af a b u t  QS por corG and by I 

u a r e f u l  groopeating it l a  probable that  a ve in  o r  aoal  can be locatJod 
mah n e w e r  the Chin Lee Valley t h a n  the Black '4!ountai:i xeglorr 
yhere I t  is  now obta inable .  Hay I s  v;o?th w a r  $30 per t o n  new 
Chin Lee and p a i n  $2 pox Irundrsd, p r i a e s  wMuh demonstrate 
oonclus lve ly  t h e  a d v i s a b i l i t y  sfs1 making every effort  to ob ta in  / a wat,er supply a t  tb iw poin t .  

In maklny: xeoom~ndat,lons for t h o  ricsvelopmnt of w atar for  irri-- 
g a t i o n  by m e ~ n s  of pumping on theso d~outh atrlo'lccn reoenfn t lons  
i n  blzona, I appreciate f i l l y  tho expense o f  I n s t a l l a t i on ,  acr woll 
ss the  subsequent o o ~ t  of :ilaI n t  nj nlng and opcra t lng  mch  plant FJ. 

It i s  a lso  p o u ~ i b l o  t h a t  t h e  . ~ r . i l l i n g  of ' , r i e l lo  on %hi8 r e ~ l e r v a t i o n  
would not  rebeal a su fT ic len t  underpound. wate r  cupply to war'rant I 

the oonstruction of l a r g e  pumping s t a t i o n s ,  but t h o  w a l l s  would 
be tral~ciblg for such mpfily as  they could furnish, If only for 
rrtoolr water and in view of the l u r g c  sums which have been expended 
for the  davelopment and uonerervation of s f a c o  wa te r s  and Lhc, .I 

oompalatively meagas results t h a t  have been obtained, I be l i eve  
that an effort should now be made t o  detonnlns the  p r a c t l o a b l l i t y  
of ~ t i l i ~ i n g  the underground w a t e r  supply. 

I Sugervioor Shoomaker s u g p n t s  a submerged concrete dm aorosa 
I the l l b o ~ t h  of Canyon de Chel ley  t o  in te roev t  t h o  underflow and b r i n ~  

U ! 1% to the surface. This chahol la n9a.l.L~ 503 f e e t  w i d e  and In 
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Ditch S u l ~ r v i s o ~  Shocnakar ape nt s. n?~os.t  t i n s  ~ r i . t h  m e  r l t  Por t  
Defianue i n  dimnmalng $he r e l a t i v e  ~ n e r l t n  of  t,lla vEPioya p r o j a o t s  
mentioned herein and I n  h!.a report o f  June 14th,1904, Hio long 

t, 110 Nava.j o K a servat ion rendered hlo e.!.d.vlos valuable  
om.  Mr. t;hoemker seem3 t o  b u  a c:onc~cien:~:!ous man 

t o  cio all. he can t o  k p r o v e  t , h ~  w ndi t  ion  of  tho 
Indians i n  t h o  my of .i%rthcr wator  developfiznt, It i a  my 
belief, however, t h n t  ha has a l l  t h a t  one m oan p r o w r l y  look 
after if he t a k e s  oarc of t h e  1nte1-ests of  t ha lnclianu aL ong tho 

r. Any upme time he may have c m  be utl.llaed t o  
e i n  looking ~p and r e p a r t i n g  upon other. feasible 

tea for ~ m l l  dl.tohas f r o m  th i s  r i v o r .  

E, M A T  FIELDS, m d  COTTONWOOD CRXEKS* 

~ n y  k i t h  Supor1 ntondont Parry I v in i ted  t h e  locnlit i a s  
and obscrvcjd. the pro~psss t h a t  10 being rnado along 

l l n e ~ r ,  f bd.:.ng .several h ~ n d r e d  aarea i n  cultivat Ion 
on.:ceadh 03.'et3kb enme of $he ,crops looking P C ? ~  good m d  o % h ~ r e  poor. 
T h e  no- water supply o f  these creokrz ;:J too  slnail $pr a r r a n t  
large expsnditwes fur i r r i g a t i o n ,  but n!mt i s  gms t ly ,  p o a good, 
enexgetla f m e r ,  VRO Bii 11 BOO t h a t  t h e  %ndims keep  auch di- tohes 

a good s t a t e  o f  r e p a i r  aM uoe the  a v a i l a b l e  
b e a t  ~idv~mtage.  He would ;lot need t o  ?x d n ~ l o y u d  

o out of  aash yea1' f o r  t h l o  l o c a l i t y .  

I 
Mr. Bhosmakor recomended light e ~ l c : ? d l t u r c ~  a t  Cottonwood 1 and 1 R h o ~ t  Piolde vhioh it wmid ha wail t o  make. He ~ l s o  sdvin& 

the sons t ruc t ion  of a msw c a n a l  f o ~  t h e  Sa Ha L6 Uxeck and stated 
t h a t  the present d l t ah  b u L t  Ly I&. E.C.Vlnoent was u vw.t:.lpleto 

' ,  
,,. f -  

failure.# Xvent  over tho C i l t u h m l ~ i c l ~  wao b i l l t  by t h e  U t t o r  
and t he  only one 3: locate& on t l ~  afeok w~d f61:ntl t h n t  %h: I n d i a n s  
had inproved it to n degree aid v;cm ; ; t l l i z l n g  I t  r'o.? R d i s t a n c d  of 
about a half n i l e .  The n x i a i n i n g  por t . iun  01' t h o  d i t c h  W R ~  fil:ed 

olean1ng'~out and repairing sams. If it ha8 a proper  grade and 
a m  be mh6th i l l t a t ed  a t  a modest expense, it would be well t o  defer 
the  bu i ld ing  of a n e s  ditch u n t i l  a l l  of t h e  land  under t h e  present 
one is property oultlvated. The  high elevat ion  a t  Sa H a  Le pratlludss 
the growing or good corn c rops ,  but wheat, oa ts  and a l fa l fa  ooan 
t o  do v e I y  wel l  and t h e  n a t i v e  hay i a  axcel.Lent. 

Thcre a r e  many p o s s i b i l i t i e s  i n  t h e  way of d s v e l o ~ ~ l n g  water  
by means of pumping i n  the m a l l  v ~ l l a y n  f i ave r sed  by tho S a  Ha Le, 
Cott o,?wood and Wheat Fiald Creeks. 

I a p ~ r e a l a t o  t h a t  i n  alZ probnblllty tho I ~ r i g a t l o n  fund f o r  
1905 ha8 been p r a o t i o a l l y  a l l  ap!,or.tioned e r e  this and that  no 
l n r g c  su;n is available f o r  mwk tit t h i s  point. 

I n  conolusion I wmad make the  f o l l o v i n c  racornv?endst Ions, t o  

1st. mat the Of 86000, OP a0 much nora as i t  i o  possible t o  
~ ~ ~ O r t l o n  t o  t h i n  Point  from t1.e 1r r ig ; i t ion  fund f o r  1 JOB, : bs 
~ s t  m l d e  fop the F o r t  Def kmce Divls lon  of t h e  Navajo ~escrvzi-thon. 

, . 




