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DEPARTMENT OF THE INTERIOR 

FIFTH IR?IGATIOM DISTRICT 
Albuquerque, New Mexico 

Herbert V. C l o t t s  
Chief Engineer 

Dear Sir  : 

In  the development of shallor; wells i n  or near the bees 
of washes or streamfj throughout the Na,vajo Country, we a r e  con- 
fronted with the fo:Llowing s i tuat ion for which we have not worked 
out a sa t i s fac tory  solution. 

The button? of these vrashea, very often, are a f i l l  of 
very fine saild usu&l.ly mixed with f ine clayu end wken saturated 
the material rum l ike  vibter, A well put. d~wn i n  t h i s  material 
must have t h e  caa in~ ;  w i t 1 1  suff ic ient  openings t o  l e t  tile miter 
t h r o ~ h ,  ariC even the  f ine r  role~s i n  a casing of my k i d  will 
l e t  the I"i;rle sand ~na te r l a l  tt;rcxq:h i n  sac;: quant i t i es  t h a t  the 
 ell i s  soon f i l l e d  up, o r  s o  nee-rly so tha t  it :'LEI rendered value- 
less .  

In  d r i l l ed  wells we have t r ied  pipe w i t h  small perfora- 
t ions ,  and, as sa id ,  this l e t s  tile sand tl~zough. We have t r i ed  t h e  
Cook s t ra iner ,  but have found i f  we get $he s l o t s  fine enough t o  
keep out the  sand that  tiie clay i n  the material w i l l  f i l l  up the 
slots un t i l  the  water i s  shut ~ f f ,  aild we rnust e i ther  t ake  the screen 
oil t  o r  get no va ter ,  and when \;e do we &dJ; tile sana. 

'lie have put down a ~ ~ v e r a l  \;ells i n  t h i s  formation, zaking 
them quite shallow - say 6 t o  1.2 f e e t ,  where we colld excavate a 
g r e ~ t  hole, i n  tile :niddle of ~ihich a well curb of masonrjr , with 
weep holes v:as bu i l t ,  t!xm around on the outside we ynt a blanket 
of screened grayel, c a r r y i q  up the other material  on t h e  outside 
of this, u n t i l  we had the v ~ e l l  curb inside of a r ing  of gravel two 
fee t  or :\:ore i n  thickness. This we found was rwcessfu l  i n  allow- 
i n g  tke water t o  come i n  nnd the sand wus qui te  e f fec tua l ly  kept 
out, 

The elow movement of water though  euch fine material  makes 
it almost neceaaary t o  have a. well of some capacity in order that 
water can accumulate between periods of pum~ing. 

It i s  thought t h a t  i n  future development we should have tin 
open well of a s  great  a diameter a s  may be possible with t h e  plan se- 
lected, ar3 the  construcJ~ion d e s i p e & a o  we can put the rock screen 
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& on the  outside. 

Several plane have been suggested and t h e  object of t h i s  
l e t t e r  i a  t o  receive criticiarns on the plans mentioned and t o  have 
suggestions for other plan t o  achieve the desired resul ts .  

Plan 1. Secure n supply of in t e r lock iw s t e e l  pi l ing.  Drive t h i s  
p i l i n g  i n  a c i r c l e ,  perhaps 10 ft i n  diameter, excavate ins ide ,  build 
a masonry wall with uome loose joints or a concrete wall with weep 
hole8 of t h e  diameter required - say 6 feet  - and f i l l  i n  between the 
p i l ing  and t h e  wall  with selected gravel o r  crushed stone, and then 
pul l  t he  p i l i n g  f o r  use a t  another point, 

Objections: The l ightes t  interlocking s t ee l  p i l ing  i s  t h e  U. S, p i l -  
ing made by the  Carnegie people, ~ i i d t h  9", weight 16 l b s .  per foo t .  
If we used s i x  foot  lengths (excavating as deeply 8s possible before 
put t ing i n  the pi l ing)  44 piecee, such ae would be needed, would weigli 
4224 lbs,  We would then have t o  carry steam boi ler ,  steam hammer and 
a rigging t o  pul l  the  p i l i n g ,  so we would have eight to  t e n  tons of 
equiyment t o  carry over a country where there i s  no roads and often 
down sandy yaahes. Thia great equipment seems impracticable. 

Plan 2. Get alot ted pipe and sink an outer casing - say about s i x  
fee t  i n  diameter, by placine; a weighted platform on the top  of a sec- 
t i o n  and excava2.ing inside,  sinking it i n  t h i s  manner. When down a s  

0 deep a s  required, set  another similar alo+Yted casing of l e s s  diameter 
on the  inside and f i l l  between the  two casings with the selected g a v -  
el .  In  order to  get two fee t  of tile gravel, i f  the outside casing 
was 6 feet  t h e  inside one could only be 2 feet .  Poeaibly i f  we had 
the outer one s lot ted,  the  gravel screen migl~t be effect ive i f  only 
12 t o  16  inchee. 

Ob jections: Securing a c i rcu lar  pipe or casing 6 feet  i n  diameter 
tha t  would be a t i f f  enough t o  stand the  handling and the pressure 
during construct, In without serious deformation would be d i f f i cu l t .  
If corrugated t o  get  s t rength there would be a greater d i f f i cu l ty  
i n  sinlcing it because o f  t h e  akin f r i c t i o n  againrt  the corrugations. 
A two foot inner pipe would scarcely give sufficielzt storage of water 
between pumpings t o  bo of much value. The shorter l i f e  of metal cas- 
ing  as against masonry o r  concrete, (The s lo t t ed  pipe contemplated 
i s  similar t o  that  l i s t ed  by Iiardesty Coo i n  t h e i r  catalog No. 12 at; 
%Fee 180 and 181 where they l is t  the  casing up t o  84 inches i n  dF- 
&eter and a l l  gages up t o  10 gage). 

Note: I n  t h e  above construction it would probably be neceaaary to  
cement the bottom of the  well  t o  keep the eande from heaving into 
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t h e  p ipe .  

Plan 3. Ye have an orhnge peel, bucket ,  about  one-third y s r d .  Rig 
up gaso l ine  hoist w i t h  a d e r r i c k  boom ur.: ich could be mounted on a  
t r u c k ,  use  t h i s  t o  excuvtrte t h e  bole ,  tiie yardage would no t  amount 
t o  much with such an equipment. Dig as b i g  a hole a s  necessary ,  
w i th  a s  f l a t  s lopes  ao needed; bu i ld  t h e  rneisonry w a l l ,  bsck f i l l  c i t h  
g rave l  o r  broken s t o n e ,  u s i n g  no form o u t s i d e ,  but f i l l i n g  wi th  t h e  
s p o i l  a s  the  g r a v e l  i s  p laced .  The b a c k f i l l  t o  b e  made w i t h  the  buc- 
ket, aame a s  t h e  excavet  ion. 

I t  i s  be l ieved  t h a t  a l l  t k i q y  considered, t h i s  w i l l  be t1.e 
p re fe rab le  one  of t h e  t h r e e  suggested. 

The re  a r e  undoubtedly o t h e r  plans w~.ick: might be  viorked o u t .  
Yhat i s  d e s i r e d  i s  a method of c o n s t r u c t i o n  t h a t  will l e t  ti:e water 
i n t o  a  we l l  of reasonable d iameter ,  and a t  t h e  same time keep t k e  sand 
out. One t h a t  needs minimum of equipment t o  haul from p o i n t  t o  p o i n t ,  
and something e f f e c t i v e  t h a t  will have a minilnun of cost .  

? l e a s e  make any sugges t ions  tha t  might be of a s s i s t a n c e .  Se 
need t o  comzence c o n s t r u c t i o n  soon on  qAte a nlmber o f  t h e s e  w e l l s  
arid ask ear ly  consideret ior_ o f  t k e  problen; i f  you. can, 

Very t r u l y ,  

I:. P. Aobinson 
S u ~ e r v i s i u y  En1:ineer 


