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I an! i n  r a c c i p t  of a te legram from L!r. J. L. Hubbell, o f  ~ a n n d o '  ? h r i z o c s ,  

merit on a c c m n t  of s i l t  r epor t "  anti who roques ts  t h a t  I make t he  m a t t e r  a lit- 
............... \ ,,-ur*n.-.*". .......... :i:;:;:!ir:;:;:::::g ................. . . .  

t l e  more c l e n r  t o  t h e  Dopartmont t h a n  my r e p o r t  of January 29th seemed t o  do. 

The s i l t  t e s t s  mcle on t h e  Rio h t eb lo  Colorndo nore n o t  ex t ens ive  a s  t h e y  

should bo as i t  mns impo3siSle t o  keep a mnn t h e r e  t o  snmple t h e  water.  The 

samples secured mere taken  by Elr. F o r r e s t  kl. Parker ,  a t  Ganado nnd forws.rded 

t o  me, bottled. The m m i m u m  f l o o d s  showed a s i l t  and snndbarryine capac i ty  
I 

. .:_. . .......... of 6% and l o s n e r  f l o o d s  2-3, but t h e r e   re long per iods  when tho s t ream i s  

low when the  wnter i s  p r n c t i c e l l y  c l e a r ,  ond I ostirntlte t h a t  t h e r e  i s  s u f f i c i e n t  

q u a n t i t y  of t h i n  p r a c t i c ~ l . l g  c l e a r  wnter  t o  f i l l  t ! ~  rese rvo i r  once. 
. . . . . . . . .  .................. v:.:.:.:.:.:.'.:.: . . . . . .  

Of t h e  somples talcen a  cons ide rab le  percentage wes found t o  bc a  heavy sand 
c. 

1 . . , c a r r i e d  i n  suspension by t h e  v e l o c i t y  o f  the :voter, a s  t , ! ~  s t m a n  i s  m i d o  m d  

shallow with o heavy f a l l .  17hile t h e r e  wan n o  d e f i n i t e  nnalyses made of this 

sil tr  a t  1cr;st  two p e r  cent  i n  tllc r c x i m n  f l o o d s  w i l l  he found t o  So of t h i s  

sand which can be sepa ra t ed  from the  water  by checking i t s  ve loc i ty .  That is 

t o  my: about onc t i i i r d  of t h e  t o t a l  s o l i d s  ir, t!le s m p l e s  t a k e n  can be pre- 

ren ted  from going i n t o  the  r e s e r v o i r  w i th  proper  precaut ions .  

The :)lar.s s*i'x:itt,c;d I:: L; :.a;.:!rt oi' October 15, 1910, vrerc n o r e  o r  

l e s s  terit.at.ive, ond n o t  o n t i r o l y  complete R S  t h e  work would be  b u i l t .  



Tho n d d i t i o r ~ o l  cont of cnr ing  f o r  t,!lis annd vrouli! hi: nominal, nnd tho fol low-;  

I' 
i ng  i s  mbmitt,od. I n  tho d i v e r s i o n  dnm ( p r i n t u  of w9ich tire enc losed ) ,  sev- rn 

F 
o r s l  s l n i c e  p ipes ,  probably t h r o c ,  spncud 30 f o o t  npnr t ,  n i l l  bc placed ~t t h e  2, 

Z!  
>: 

bottom of  t h e  channel about  t e n  f e e t  below the f l o o r  of the  hand g a t e s ,  which r i  

w i l l  be provided w i t h  vu lves  o r  ga tus .  The capac i ty  of theso p i p s  w i l l  be 

~ u f f i c i e n t  t o  c n r r y  a l l  o rd inary  f l o o d s  of  the s t r ean .  Durinc t i l n c ~  of f l ood  

t h e s e  g a t e s  t o  be opened s u l f i c i e n t l y  t o  c a r r y  a l l  r a t e r  no t  admi t t35  t o  t h e  \ ' 
k 
:. 

c a n a l ,  ar.c! i n  any event  approxirnntely one ha l f  of tho  flow. Tho a c t 5  on of 
I 

t h e s e  s l u i c e s  i s  apparent.  The d ive r s ion  dam by checkins  t h e  t o p  v e l o c i t y  : 

w i l l  cause t h o  sand  in  suspension t o  s e t t l e  t o  t h e ' l o n e r  p a r t  o f  t he  Blow, where 

it ail1 be c a r r i e d  out throueh t h e  s l u i c e s .  The to?  wa te r  w i l l  e n t e r  t h e  

headgntes  of the c a n a l  by droping over f l ~ s h  boards  and w i l l  c a r r y  only  t h e  

f i n e l y  d iv ided  s i l t s .  'A-sand box could a l s o  be i n s t a l l e d  i n  f r o n t  of t h e  g a t e s  

I n  hh i s  way the s o l i d s  c a r r i e d  by t 5 e  water  w i l l  bo g r e a t l y  reduced and should 

n o t  exceed 4% d u r i n c  the  l a r g o s t  f l oods .  

NOW assuning t h ~ t  t h e  average f lood  c a r i e s  4% o f  s i l t ,  which can r e a d i l y  ' 
be neen i s  exces s ive ,  and tha t  one filli3,l; i s  m ~ d e  by s t o r i n g  t h e  vtintor flow, 

which i s  c . l ea r ,  t h e  everage s i l t  con ten t  of t he  two f i l l i n g s  n i l l  bo 2;%. 

k t  t k i s  rate the  r e s e r v o i r  w i l l  be .: f i l l e d  wi th  s i l t  a t  t h e  and of 35 

yea r s .  A t  t h i s  t i m e  it w i l l  be v c r y  easy t o  provide e x t r a  s to rage  by r n i s i n g  

the dam. An a d d i t i o n a l  4 or  5 f e e t  can be addsd t o  thr! dm nnd s t i l l  use 

the proposed heedaorks, w i t h  vcry l i t t l e  c o s t  f o r  t h e  d ivers ion .  

The s i t u a t i o n  w i l l  a l l o x  the  d o n  t o  bc r a i s e d  35 o r  40 f e e t  higher then  

planned, h u t  t h i s  will mean a d d i t i o n n l  expense f o r  a lonz d ive r s ion .  I t  

h ~ f i  b2en brought  t o  ny a t t o n t i o n  s i n c e  ma kin^ the  r epo r t  on the p r o j e c t  t h a t  

some two o r  two md ono h a l f  miles  nbove t h e  r e s e r v o i r  s i t e  are two l ~ k e e  

s i m i l n r  t o  t.he one i :~ thc prooont, r e m r v o i r  s i t e ,  and tha t .  i t  w i l l  bc! p o e ~ i b l e  

-. . 
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t o  d i v e r t .  tbe stream itrLo taZleso 1 fii:es, and c n r r y  the  overflow i n t o  tho  propouad -. 
# m 0 

r e ~ e r r o i r  unde: d i scuss ion .  T h i s  being ti le cnso i t  w i l l  be n c o m p a r ~ t i v e l y  5 
-i 
I 

en39 job t o  rnioc t,he r e s e r v o i r  dykc t o  nny he ight  Uesired nnd cnrr:] t h e  mter m. 
2,  
D 

i ~ t o  i t  a f t e r  t h e  p re sen t  r o s e r v o i r  i o  s i l t e d  t o  an e x t e n t  t h a t  rnnken it nececsary;  zj 
And i n  t h e  cnse ~ u c h  n  plan i s  c a r r i e d  o u t ,  t h e  upper lakon w i l l  form n s e t t l i n g  " 

5,  
b a s i n  and very l i t f h  s i l t  w i l l  be c a r r i e d  i n t o  the l a v e r  r e s e r v o i r .  - 

yr: 
V) 

I Co no t  cons ider  t h a t  t h i s  plan i s  t h e  b e s t  one a t  p resent  a s  t h e  f i rs t  c o s t  " 
of t h e  p r o j e c t  would b e  p r o h i b i t i v e ,  bu t  a f t e r  land h a s  been i n  c u l t i v a t i o n  under 

t h e  proposed p l an  f o r  a  per iod  of 35 y e a r s ,  o r  even 25 yea r s ,  t he  l and  w i l l  have 

i n c r e ~ s e d  i n  vclua and earned enough t o  nakc t h e  f u r t h e r  work perfectly pract i -  

cab le ,  and not exces s ive ly  expensive. 

A 8  a  check on t h e  ahove assumption of s i l t ,  we may t ~ k e  t h e  performance 

of t h e  Zuni Reservoir  dur ing  t h e  p a s t  n i n e  p a r a .  

The Zuni p r o j e c t  i s  n o t  s o  f a v o r a b l y  s i t u a t o d  as i s  t h e  Ganado p r o j e c t  

s i n c e  it c loses  t h e  e n t i r e  wa te r  way and s tops  a l l  o f  t 5 e  s i l t  and sand c a r r i e d  

doin hy t h e  water ,  w!lile t h e  Ganado r e s e r v o i r  w i l l  o n l y  td:e s i l t  i n  p ropor t ion  

t o  t h e  water  s t o r a d  and does n o t  have t o  c a r r y  the  burden o f  t h e  f l o o d s  pnss ing  

t h e  hendmorks of  the i n t a k e  cana l .  

The mnter shad c o n d i t i o n s  of t h e  two p r o j e c t s  a r c  q u i t e  s i m i l a r  nnd t h e  

r a i n f a l l  nnd runoff  s o  f a r  a s  known do n o t  d i f f e r  much. 

During t h e  pas t  n i n e  y e a r s  t!le Zuni Dam has  cnught  3179 ac re  f o e t  of s i l t  . . 

which m o u n t s  t o  2.G of t h e  c a p a c i t y  p e r  annum. A por t ion  of s i l t  rill ?ass  the  

Ganado Don - a l l  of it s t a y s  i n  the Zuni Reservoir ,  whic!l r i l - 1  go f a r  t o  prove 

t h e  ~ s o n n p t i o n  t h n t  n sn~ming  m average of  ' 2 $  an t h e  amount that .  mny t c  expected 

t o  be depos i ted  i n  t he  Ganndo R e o e r v ~ i r  i s  i f  a n y t h i ~ g ,  t o o  l o r ~ e ,  nnd t h a t  i n  

e s t i n a t i n g  the l i f o  of  t h e  r coe rvo i r  a t  35 yenrs  we a r e  on tho  s a f e  s ide .  

T'le enso with which t h e  r e s e r v o i r  can be  onloreed a s  i t s  capnc i ty  growa l e n s ,  

and t h e  onrning poser of  t h e  lnndo under it increnson i s  such on a d d i t i o n a l  fat- 



t o r  0% s r d e t y ,  t!lat it :.rould seem t o  neke t33 p r o j e c t  a good and a safe one. 

Tho f a c t  t h a t  t h e r e  i s  s o  l i t t l e  wcter on t h e  F!avajo Reservation and t h e  

needs f o r  i r r i g a t i o n  md a g r i c u l t u r e  a re  s o  g r e a t  would seem t o  make it ad- 

v i s a b l e  t o  t a k e  a few chances, end incnr:. heavier  expences per  a c r e  f o r  l a z d  

rcclairned t h a t  under other  condit ions,  

mile t h e  de ta  i s  c;eagre and much of t h e  above i s  assumtion, s t i l l  i B  i s  

my ' b e l i e f ,  based on 26 y e a r s  experience i n  i r r i g a t i o n  work i n  t h i s  southwestern 

country t h a t  the  s ta tements  are v e r y  n e a r l y  co r rec t .  

Very r e s p e c t f u l l y ,  

Superintendent  o f  I r r i g a t i o n .  

Copy t o  Mr. Hubbell 
f o r  h i s  infornat ion .  


