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Tuba, Aris. , A p r i l  5 th .  1908. .. .' . . . .  

Xr. T:. H. Code, 

Chief Rngine e r  , 
30s  Angeles, Cal. 

S i r :  

Concerning the work t o  he done a t  Tuba, I have t o  r e p o r t  as 

follovrs. !"ill diacuas  t h e  ma t t e r  under three  heads: York on the 

School iands , York i n  Reservoir  Canon, ma voxk i n  the lioencopi wash. 

S C H O O L  . 
The school has ~ h o u t  160  acres fenoed about  43 a c r e s  of t h i s  

being farmed n o w ,  the m o s t  va luable  p ~ r t  b e i n g  the  orchards  which re- 

present  a g r e a t  anount o f  time and noney i n  t h e i r  development. 

Yater f o r  school  use  i s  taken f r o n  s p r i n g  "A1' (on s k e t a h ) .  The 

o v e r f l o ~  from "A" =d t h e  f low f r o m  "f3" runs i n t o  r e s e r v o i r  1, o r  

r e s e r v o i r  2 ar a e s i r e d .  Reservoi r  3 w a n  thrown up t o  oa tch  the seepage 

f rom t h e  e s s t  bank of 2. Spring "C1' runs i n t o  r eee rvo i r  4 ,  m a  t h e  

overflow from 4 is  now emptied i n t o  r e s e r v o i r  5. This  l a t t e r  was 

or ig ina l ly  buil t  t o  impound the  flood waters ooming dowr; :he draw 

p a r t l y  ahown on t h e  sketoh,  

The seepage f r o n  r e s e r v o i r  4 he8 heen o f  such amount as t o  ruin 

s e v e r a l  ecres of land d i r e o t l y  i n  f r o n t  o f  the r e s e r v o i r ,  by soaking 

the  gro~uld and br inging  t h e  a l k a l i n e  a a l t s  in  t h e    oil t o  the  t o p .  



'.,. , The o v e r f l o ~ r  from "6" and t h e  run of "Bl1 amount t o  *I ago. -f.f.' . 

The run from "Ctl  i~ .Oe sea. ft . Xea~urenenta  ahowed u loss o f  10-18 $ 

between t h e  sp r ings  and t h e  poin t  where t h e  water l a  enpt ied  in to  the 

r e s e r v o i r a .  

R e s e r ~ 0 j . r  1. is  necessary t o  water t h e  lanas n o r t h  of  t h e  echool 

and west of t h e -  road. Unless t h e  m t e r  i a  oaught f o r  a t ime i n  the 

r e s e r v o i r a ,  then nnd.denl.;r ~ p p l . i e d  t o  the land8,by t h e  seepage and 

evaporat ion !.n t h e  d i s t r l . h u t a r f e ~  enongh w ~ t e r  i a  l o s t  t o  make i r r i , - a -  

t!on vergr nlow ~ . n d  f i lmoat  irnpn~eih1.e. R e ~ e r v o i r  1 has an a r e a  o f  about 

.2 a c r e s  and holds  approximately -4  a c r e  fts This ahould be enlarged 

by r a i s ing  t h e  hanks, ma maao t c  hold 1 .6  ncre  ft., about a meek1 8 

rtin of t h e  8,nrlng. To do t h i s  wonld n e a e ~ ~ i t a t e  moving 900 yard8 of 

tl.i.rt and pl.~.c!nz an jmperviot i~ c o r e  i n  a f i l l  abont 260 ft. long and 

8 ft. h i she  

Reservci r  2 h m  an firm of' 4 .2  ~ c m s  ~ n d .  a c a p n c i t ~  o f  e2g3t 

acre f t .  R e s e r v o i ~  t h r e e  ho1.d~ ~ h o u t  2 - 5  acre f't. Reservoir 2 could 

he en l a rged  t o  hold a b o u t  40 acre ft. ahout t h e  mm o f  t h e  s p r i n g s  

r rA1r ,  rrS1r md. l r C V  f o r  t h e  f i v e  months vhen the water i a  not used for 

i . r r i g a t i o n  and must he a3.lnv;3r? t o  go t o  wa3ts f o r  lack o f  ~ u f f i c i e x t  

~ t o x a g e  capaci tg.  

To do t h l a  woui.5 r e y i i r e  moving about 14.000 yards of dirt and 

p lao ing  a core 1,400 st. Long In t h e  fill. 
. . 

Reservoir 4 conld he ~ b a n a o n s d ,  i r r i g ~ t i n g  t h e  f i e l d  helow by 

the rnn o f  tho ~ , n ~ i n ~  mA R Ciitoh f ~ o m  2 prhiah woula r e m h  t h e  lcwer 



. . 
I .  

s s r t i o n  of t h i a  P i e l d .  

!!!he hank o f  r e s e r v o i r  5 ooold be r ~ i a e d  a ~ d  t h i a  m&e t o  ho ld  

ahout 8 acre ft. 

3j a o i n ~  this F O T ~  all t h e  w a t e r  oould be utilized, and by hav- 

ing e n o n ~ h  s to ra ,ge  c a p n o i t ?  i t  would insnre  c rops  which nre now par- 

tial f a j l n r e s  f o ~  Lack of water v:hen t h e  f r u i t  i a  hblf gram, o r  t h e  

f i e l d s  p a r t l g  u3. 

Thia complete pm,zxsn involve8 t h e  moving of 18 ,000  yards of 

d i r t  and placing 2,090 sq. yda.  of a core ,  8na p r o t e c t i n g  by r i p  rap 

and brush 2 ,500  3q i d a .  

B o t t l e  t m t s  o f  tho b e s t  caa i la 'h le  material  f o r  emhankrnents 

~ h o ~ e d  frnn 0C t o  90 of vezy f i n 3  sand, an& 20 t o  10 clay.  This 

would he  mt;is,fF1ct0qr f o r  wide fills and flat s t o r ~ e s ,  but t o  s t o p  

excessive seepfige Bone co re  o r  cu t -o f f  i8 r equ i r ed .  Layers o f  fine 

sand are zlso f o - i d .  Theye, is the ~ d d i t i o n a l  danger o f  gophers  o r  

o t h e r  burroving animals s t a r t i n g  a l e ~ k  f u  the hanks,  v h i c h ,  i f  no t  . 
aiscovered and p ronp t ly  s t o p p e d ,  wonla catlac a s e r i o u s  break an& nigh4 

1 '  

ruin t h e  f i e l d ?  and  orchard^ below. Thia &angel: i~ le68e~ied by t h e  

c o r e  o r  m t - o f f .  

The st on^ n e a r  here i s  a veqr f lof t  ~ ~ 1 ~ l a  e tope  a d  hardly deservae 

t he  neie  s t o m .  I n  p laces  t h i s  i s  oapped by a t h in  laxer  o f  hard blue 

i l imeetone.  Limber de!.fvered a t  Flagstaff c08ts from $25.00 t o  &28e00 1 
,-,xt: 

p e r  X,  bnt i t s  c o s t  here a f t o r  hauling the 95 milea would be f rom 
I 

I 

-" 
' f C \ *  

i 
$60~00 t o  $70.00 p e r  g.  Also, the  time of i t e  de l iveqr  would be I -  . 

. .- . . , .,. . , . . -1 ,-.-- .-. . I . .  _. -. I__i.  .. /.. . 
, . .  , ,  2 ,  . ,,  , . , , . , , , . , : :  , . .-':''.'!*'-Xr'"--"- 

.. ,. .. . ,1 . c  



uncertain aa often aevera l  day8 a r e  l o s t  i n  croesing the  L i t t l a  Colora- 

Bo f i v e r ,  .ma it i s  no u n ~ ~ s u a l  oocnrrence f o r  horsea and wagons to be 

l o s t  i n  t he  river. 

60 11, ft. 3. M .  st l e a s t  would be required fox  the  cut-off wa l l  

3 . f  lumber i s  nsed- 

f have found no gravel i n  any quant i ty ,  s o  ooncrete  ~ o r k  is  

a l n o s t  impossible.  The oore n i g h t  be b u i l t  of oemendt p l a s t e r  4" t h i c k  

l a i d  on wire  mesh, o r  expandea ne ta l  r e tn fo ro ing ;  This would r e q u i r e  

Z,OCO sq. yds .  o f  rej.ilforcing, and ahout  250 yds of mortar  md about 

450 bbla .  o f  oement . Cenent could hard]-p be del ivered here f o r  l e a s  

t h m  $9.00 t o  $10.00 p e r  bbl. 

The l imes tone  i n  4'; t o  6" l a y e r s  can be had a t  $7.00 pe r  cord, 

or about $1,50 per ca. yd. enongh t o  pave 5 8q. yds. The oenent would 

cost  $6.00 p e r  on. 3rd. s t o n e  laid, o r  c o s t  stono and cement a b o - ~ t  $1.50 

per sq. yd. paved. I t  seems as i f  th i s  would be t h e  m o s t  feasible p l a n ,  

etone grouted v e l l  i n  oenent mortar .  

Teat p i t s  along the  toe of the lovier banks of r e s e r v o i r  2 ahowed 

I . '  . 
! . I  

from 2'  t o  3' of sandy s o i l  and then a l a y e r  of  quiokaanil nixed with 1 
i 

a small percentage of ~ t i o k y  thin olay. t 

I suggest the plan for t h e  core  wall shown on t h e  ~ketoh. Start 

the core o f  s tone and n o r t a r  belom the  pre8ent sur faoe  o f  the ground , 

j u a t  ahove t h e  quioksand, then  dr ive  o r  j e t  a row of ~ h o ~ t  sheet piling 
. . 

as ahown. I believe t h i s  aonld g ive  an cff i c i e n t  ant-of f. The aheet I , 
i 

ril 'ny; .:auld l a s t  a long time being be7ow the p l ~ n e  of moieture. 1 .  
f . ?  
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% '  To e w e  a l l  t h e  water it vronld be necesaaq t o  nee 4".  apiral ' . . 

pipee from t h e  spr ing6 t o  t h e  renervolrs. abandoning reservblr "4 . 

&?a lowering t h e  water  i n  spring TTC1l, i t 6  f low oould be n a b r i a l u  

increzsed  as at present t h e r e  i n  about 11' of water quloksana over 

t h e  orovioaa i n  t h e  rook frdm whioh this apr ing  flows. 

This i s  a m o ~ t  expensive p ropos i t ion .  I b e l i e v e ,  however, it 

i s  h igh ly  neosasary t o  have t' ' : system mads 88 effioient a3 possible. 

Tnba i e  the  onlg  p l a c e  where enough wster i s  t o  be had t o  xaiue oroy, 

forage, e t c .  on t h i s  vqatern  extension o f  t3e  I?&v~Jo  Reservation. . 

Same faimiag 18 don8 b3 t he  Tniliarrs on a am;ll  scale a t  Navajo Springs 

about 60 miles n o r t h  of Tuba. 

....... Tuba is ths netnral base of  operations, and I t  ie imporknt  

that the govarnmnt  havs sufficieat forage, etc. here t o  be a b l e  t o  

nuka this .the a t m t  ing  point a.nd headqimrt e r s  f o r  oonducting opera- 

tions m a r  tha r a s e m a t i o n .  

For the aohool ,  I e s t h a t e  as P o l l z s :  

Dirt work $5000 ,00 

Core 6G00000 

R E S E R V O I F .  C A X - J O .  -- 
B s s e r v a i r  Csnon i s  s i t ua t ed  about 2 miles east  of  Tuba, an8 

/(-J 
Itme i n  the general d i r e o t i o n  o f  North m d  South. 
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. . 
knd . . ths dan,' mant he placed so a3 to join a more imfiervioue',?~atexial . . "  . . .  , .  ..., : .. 

'oh the ends. 

The wchr  is used by the  Indians f o r  tarns lover aown in the  

canon, and alao in t h e  Uoencopi wmh. 

'Jl'haso l f i t t , e ~  lanhs cannot be easily wetexed iron .,::he Koenoopi 

beoanse a tlito'n taken o u t  f a r t h e r  up the wash woilld inyolve a high 

saw in t h c ~  atresm ohmnel and f lunine the d i t c h  rrround some bluffs, 

tho strearn flcwing aronnd the  ? c o t  o f  these  hluffe. 

It r;oclii be cjuite fsssib3.e t o  onlarge t h e m  d a m  a0 as t o  

9tc;re s;.lout: 150 acre  ft. (about f i v e  mon-t;hsl nm) either in the 

i o ~ e r ,  or ti;? l ower  end miir.5.le one combined. 

As uov: o p a r ~ t e d  Yne g a t e s  at the l o ~ e r  lake are closea a- 

goon as the season 4s  o ~ e r  , but for ehot1-L t h r ee  months a f te r  filling 

thip T ~ S B T V C I % T ,  the wc.teT nms  o v e r  the a p i l l w q  and ie sllo-ad t o  

go t o  Kas+,e. To r t i i se  t he  I-omer bun looks t o  he t h e  e a s i e ~ t  plan, 

ma kin^ the r e a e r m i r  of su f f i c i en t  cnpacitgr t o  bola 150 acre ft. 

It would. 3a neceamqr t o  i3u.t; some (3wt of cut-off in dam, an& would. 

une t h e  sane p16.n as described in the lerge ressrvoir o n  the sohool  

f sn .  

T'oz~ld e s t i m t e  about ?6000.00 f o r  the d m  i n  reservoir oanon 

a8 I do n o t  consiaer  it near ly  as d i f f i a u l l t  a problem as holding 

t h e  water  in t h e  ~ c h 0 3 1  raservcir. 



F h ? r c  5~ repor ted .  t o  be an exoelt_enf; d m  ~ 5 . t e  eilont; 20 mtles 

 fro^ here . An the  Ejcs::copi hnn rr I.F.xE;F~ d rainago b ~ ~ s i n ,  m d  durj ne 
I' 
/ 

f l o o f l  t i r e s  ~t I . E : T s ~  nfiount, o f  -cater conw 80x11 t h e  vmh,  if; c ~ p y w - r o  

tha t  t h i s  srator  con1.d be s t o r e d  and nti!.Czed on lancls no t  irrigets8 
I 

in ~7 r e p o r t  o f  X ~ r c h  :!5th, thon I: woxld l t k e  t o  be iriforned aB t o  

t h e  i:exi; nove denire5. 
. . 
: ' i  
. , i l ~ a e r n o l r  1 conla be done P i m t ,  u ~ i n p  t h i ~  t o  B&VB the water 

' .  , ' ,  , < 

' , ' ! .  whi le  promef!ing w i t h  resarvoir 2, if mything i s  dme with tk5.t~ 
, . . ' -  ! 

. . : .  . . 
! project .  Fork chould b e  dnferrcd. in mssrvol r  caxon mt i l  the lakes . '  

, ., , . . . ,  
' . ,  

;. .! . a r a  emptieb, as t h i s  aonllb l e ~ s e n  the n5::nces of' ~ c c i d e n t r ,  vh&e .- . . / i  

$.?.,,*.,, - . , a i2;i :. +~.6.r~so rk 

I 

i 
I 

' i 
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