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ABSTRACT 

The pro jec t  focuses  on  the  design of'a Sand Abstract ion Scheme up 
t o  the  re t icu la t ion  network for  the  drought  prone Nkayi  a rea .  
The peak water  demand for  the  a rea  was  determined from the  layout 
plan o f  s tands  and some soil  samples  were  col lected at  the  s ta t ion 
and laboratory testswere carr ied out  t o  es tabl ish soil  parameters  of  
re levance t o  the  design.  A s ieve  analysis  was  carr ied ou t  t o  
es tabl ish the  par t ic le  s ize  dis t r ibut ion,  a  constant  head tes t  t o  
de te rmine  the  permeabi l i ty  and a  dra inage  tes t  t o  es tabl ish the  
spec i f ic  yield o f  t he  so i l .  

The  c r i t i ca l  period o f  demand was  a lso es tabl ished from previous 
ra infal l  and d ischarge  data  for  the  Shangani  r iver  and the feas ib le  
water  w i t h - d r a d  ra te  dur ing the  cr i t ical  period was  calculated using 
the  Israelsen and Hansen  equat ion.  The  d ischarge  into  the  
in f i l t ra t ion  based on the  yield f rom the  r iver  bed was  then  
es tabl ished and the  geometry o f  t he  in f i l t ra t ion  arm, based on the 
average wid th  o f  the  r iver  bed in the  study area was a lso ca lcu la ted .  

Based on the  demand an optimum submersible  pump was selected t o  
pump water  f rom the abstract ion well  in to  a  s torage  reservoir  
through a pumping main, tha t  was again s ized f rom the  peak water  
demand using the  cont inui ty  equat ion.  

From the  e levated s torage  reservoir  whose s ize  was  determined 
using the  minimum f low approach from the  Shangani  r iver  
discharge,  the  water  gravi ta ted into  the  water  re t iculat ion network.  
The re t icu la t ion  network was sized from the  UNDP loop  program, 
which is  based on t h e  Hardy Cross  method.  

Final ly  an economic ana lys i s  was  carr ied out  in which a  bil l  o f  
quant i ty  fo r  the  abs t rac t ion  a s  wel l  a s  t he  re t iculat ion network was 
prepared .  From the  tota l  cost  of  a  cos t -  benefit  analysis  was carr ied 
out for  the whole  project  t o  determine the  feasibi l i ty  o f  t h e  whole  
project .  


