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allowing f o r  some v a r i a t i o n  i n  instantaneous wastestream flows and a c i d i t y .  
This surge capacity is  required because the dynamic response of t h e  s o l i d s  feed- 

9 by 9 by 10-foot deep neut ra l iza t ion  basin was chosen t o  provide ten minutes 
r e t e n t i o n  t o  a peak flow of t h r e e  times t h e  average. 
adjustable  s l u r r y  feeder is  recommended f o r  feeding t h e  l i m e  s l u r r y  t o  t h e  
neut ra l iza t ion  basin.  The abrasive and plugging c h a r a c t e r i s t i c s  of lime s l u r r y  
make t h r o t t l i n g  by conventional cont ro l  valves d i f f i c u l t  and troublesome. 

- i n g  and s laking system would be tocl slow for d i r e c t  autcmatic pH cont ro l .  The 

The use of an automatically 

The limestone p i t s  f o r  neutral iz ing hydrochloric a c i d  have been scaled 
from p i t s  i n  similar serv ice  a t  I n s t i t u t e ,  West Virginia .  Inf luent  hydrochloric 
ac id  and d i l u t i o n  water should be aparged evenly over the  bottom of the  p i t  with 
t h e  neutral ized e f f l u e n t  overflowing near t h e  top. Gases emitted from t h e  p i t  
should be co l lec ted  by a blower and discharged a t  a height of a t  l e a s t  12 f e e t .  
Polyester-Fiberglas pipe,  o r  equiva-lent , should be used f o r  streams containing 
H C 1  including t h e  blower suction arid discharge piping. Two p i t s  have been 
shown t o  allow one t o  be out of se rv ice  f o r  cleaning while operating t h e  other .  
I f  t h e  ava i lab le  limestone i s  of s u f f i c i e n t  qua l i ty  t o  allow infrequent cleaning 
and if cleaning can be scheduled during normal down time, one p i t  may be adequate. 

The 22-acreY 15-foot deep evaporation pond represents  t h e  minimum 
s i z e  s u i t a b l e  f o r  both evaporating the  180 gal lons per minute of wastewater and 
providing u l t imate  d isposa l  of dissolved and suspended s o l i d s .  To avoid danger 
of pol lut ing subsurface water supp:Lies i n  t h e  Bhopal area,  t h i s  pond should be 
l ined  with c lay  s u i t a b l e  f o r  rendering t h e  pond bottom and dikes impervious t o  
water. 
gallons per minute per acre  of which 2.4 i s  required t o  balance r a i n f a l l  and 
8.0 is required t o  evaporate wastewater in f luent .  
estimated by t h e  use of data  from portions of t h e  United S t a t e s  f e l t  t o  be 
possibly s i m i l a r  t o  t h e  cl imat ic  conditions at Bhopal. 
be checked on-site,  using a c t u a l  weather da ta  f o r  t h e  Bhopal a rea .  The 15-foot 
depth was selected t o  provide one to two years of s o l i d s  disposal  capacity based 
on a requirement of 143 t o  286 acre-feet  per year. 
f o r  t h e  evaporation pond should be optimized with consideration t o  t e r r a i n  and 
s o i l  conditions.  However, t h e  chosen design must conform t o  the  r e s t r a i n t s  of 
adequate surface a r e a  f o r  evaporation plus  adequate volume f o r  s o l i d s  disposal .  
It should be f u r t h e r  recognized t h a t  i f  the  proposed pond geometry is  se lec ted ,  
new ponds w i l l  have t o  be constructed a t  one t o  two-year i n t e r v a l s  throughout 
t h e  l i f e  of t h e  pro jec t .  

The 22-acre sur face  a rea  i s  based on a t o t a l  evaporation r a t e  of  10.4 

The evaporation r a t e  was 

The t r u e  value should 

This preliminary geometry 

P o t e n t i a l  Problems 

One p o t e n t i a l  problem f o r  which no provision has been made i n  t h e  
proposed design is  the  p o s s i b i l i t y  of f l o a t i n g  o i l s  decreasing t h e  estimated 
rate of evaporation from t h e  pond. I n  addi t ion t o  t h e  f r e e  o i l s  such a s  toluene 
contained i n  t h e  aqueous wastes, some of t h e  organic salts t h a t  a r e  dissolved i n  
t h e . a c i d  wastes may be l i b e r a t e d  b,y neut ra l iza t ion .  This problem should be 
s tudied i n  f u r t h e r  d e t a i l .  I t  may be necessary t o  include e i t h e r  a skimming 
or  steam d i s t i l l a t i o n  s t e p  between t h e  neut ra l iza t ion  basin and evaporation 
pond. 
l e v e l  of suspended and s e t t l e a b l e  so l ids .  

A skimming operat ion a t  t h i s  point  would be complicated by the  high 
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