
CHAPTER 1

1.1 Theoretical background

T h e  s h r im p  a q u a c u ltu r e  in d u s tr y  in  T h a ila n d  h a s e x p a n d e d  g r e a tly  o v e r  the  
la st tw o  d e c a d e s . B e tw e e n  1 9 7 6  an d  1 9 9 1 , th e  area  c o v e r e d  b y  sh r im p  farm s  
in c r e a se d  at a  ra te  o f  1 4 .7 %  a n n u a lly  and  th e  n u m b er  o f  sh r im p  fa rm ers r o se  b y  21%  
p er y ea r  (N A C A , 1 9 9 4 ) .  T h e  la st d e c a d e  sa w  a  rap id  e x p a n s io n  o f  m a r in e  sh rim p  
farm s and  in  1 9 9 9 , m a r in e  sh rim p  farm s c o v e r e d  a p p r o x im a te ly  8 0 ,0 0 0  h a  and  
p r o d u c e d  2  5 3 ,3 0 0  t o n s  o  f  sh r im p , w h e r e a s  fre sh w a ter  sh r im p  farm s p r o d u c e d  o n ly  
8 ,5 0 0  to n s  o f  sh r im p  (F ish e r ie s  E c o n o m ic  D iv is io n ,  1 9 9 9 ).

M a r in e  sh r im p  fa rm s g e n e r a lly  r e le a se  m o r e  p o llu ta n ts  th an  fre sh w a te r  farm s 
d u e  1 0  t h e  น s e  o  f  m o r e  c h e m ic a l  su b sta n ce s  d u r in g  c u lt iv a t io n . F o r  th is  r e a so n , an  
u n c o n tr o lle d  e x p a n s io n  o f  sh r im p  fa rm in g  h a s le d  to  e n v ir o n m e n ta l im p a c ts  o n  the  
c o a s ta l e n v ir o n m e n t and  fr e sh w a te r  r e so u r c e s  (T o o k w in a s , 1 9 9 6 ) . C o n ta m in a n ts  from  
sh r im p  fa rm s, su c h  as n u tr ien ts , fe r tiliz er s , p e s t ic id e s  an d  o th e r  c h e m ic a ls  ca n  im p a ct  
and  d e te r io r a te  w a te r  q u a lity  i ท c o a s ta l  a n d  r iv e r  areas i ท t h e  V ic in ity  o  f  t h e  fa r m s  
(T u n v ila i, 1 9 9 3 ) . T o  r e u se  or  m a k e  u se  o f  th e  e f f lu e n t  fro m  sh r im p  farm s it is  
n e c e s s a r y  that th e s e  c o n ta m in a n ts  b e  e lim in a te d . O n e  c o m m o n  w a y  fo r  th is  is  to  u se  
o x id a n ts /d is in fe c ta n ts  su c h  a s  c h lo r in e  or c h lo r in e -c o m p o u n d s  s u c h  as c a lc iu m  or  
so d iu m  h y p o c h lo r ite . A p p r o x im a te ly  5 0 ,0 0 0  to n s  o f  c h lo r in e s  are  u se d  a n n u a l ly  b y  
farm ers fo r  th e  d is in fe c t io n  o f  sh r im p  farm s in  T h a ila n d  to  o x id iz e  o r g a n ic  m atters  
and r e d u c e  th e  b io lo g ic a l  o x y g e n  d em a n d  (G ra slu n d  and  B e n g ts s o n ,  2 0 0 1 ) .  T h e se  
a d d it io n s  o f  c h lo r in e  p r e se n t n e g a t iv e  c o n s e q u e n c e  as c h lo r in e  m ig h t  react w ith  
d iffe r e n t o r g a n ic  su b s ta n c e s  r e su lt in g  in  an in c r e a s in g  le v e l  o f  c o n c e n tr a t io n s  o f  
p o te n tia l c a r c in o g e n ic /o th e r  h e a lth -a d v e r se  e f f e c t s  d is in fe c t io n  b y -p r o d u c ts  (D B P s )
e .g . ,  tr ih a lo m e th a n e s  (T H M s) , h a lo a c e t ic  a c id s  (H A A s ) ,  b e n z a ld e h y d e , 
tr ic h lo r o p h e n o ls , o r g a n ic  c h lo r a m in e s  and  m a n y  m o re . H e n c e , th e  u s e  o f  th is  treated  
w a ter  c o n ta in s  th e  r isk  o f  p o te n tia l h ea lth  h azard  a s s im ila t io n .
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T r ih a lo m e th a n e s  b e lo n g  to  a g ro u p  o f  o r g a n ic  c h e m ic a ls  fo r m e d  in  w ater  
w h e n  c h lo r in e  re a c ts  w ith  natural o r g a n ic  m atters (su c h  a s  h u m ic  a c id s  fro m  d e c a y in g  
v e g e ta t io n ) . T h e  m e c h a n is m  o f  tr ih a lo m e th a n e s  fo r m a tio n  is  c a n  b e  e x p la in e d  in  th e  
fo l lo w in g  m a n n e r  ( S y m o n s  e t  a l., 1 9 8 1 ):

F ree c h lo r in e  +  P recu rso rs — ►  T H M s +  O th er b y -p r o d u c ts  ( 1 . 1 )
(or  b r o m in e )  (H u m ic  su b s ta n c e s )

T o ta l tr ih a lo m e th a n e s  (T T H M ) is  th e  su m  o f  th e  c o n c e n tr a t io n s  o f  c h lo r o fo r m  
(C H C I3 ) , b r o m o fo r m  (C H B r 3 ) , d ic h lo r o b r o m o m e th a n e  (C H C h B r )  and  
d ib r o m o c h lo r o m e th a n e  (C H C lB r 2 ). T h e  le v e l  o f  tr ih a lo m e th a n e s  fo rm ed  u p o n  
c h lo r in a tio n  o f  natural w a te r s  d e p e n d s  o n  se v e r a l o p e r a tio n a l c o n d it io n s , su c h  as  
c h lo r in e  d o s a g e  an d  free  c h lo r in e  c o n ta c t  t im e , as w e l l  as w a te r  q u a lity  c o n d it io n s ,  
su ch  a s  o r g a n ic  c o n te n ts , b r o m id e  c o n c e n tr a tio n , tem p era tu re , an d  pH .

T h e r e  is  n o  e v id e n c e  fro m  in v e s t ig a t io n  o n  th e tr ih a lo m e th a n e  fo rm a tio n  
p o te n tia l (T H M F P ) in  sh r im p  cu ltu res in  T h a ila n d  a s  th ere  is  y e t  to  b e  a  standard  
e s ta b lish e d  for  c o n tr o llin g  T H M s in  natural w a ter  c o u r se s . T h is  s tu d y  a im e d  to  
in v e s t ig a te  th e  fo r m a tio n  p o te n tia l o f  T H M s fro m  sh rim p  farm  e f f lu e n ts  p articu la r ly  
in  th e  C h a c h o e n g s a o  area. S p e c if ic  e m p h a s is  w a s  p la c e d  o n  th e  e f f e c t s  o f  sa lin ity .  
F u rth erm ore , th e  fu n c t io n a l g r o u p s  o f  co n ta m in a n ts  in  sh r im p  farm  e f f lu e n ts  w o u ld  b e  
id e n tif ie d  to  d e te r m in e  w h e th e r  th ere  w e r e  r e la t io n sh ip s  b e tw e e n  th e m  an d  T H M F P .

1.2 Objectives
1. T o  d e te r m in e  th e  r e la t io n sh ip  b e tw e e n  sa lin ity , c h lo r id e , b r o m id e  and th e  

tr ih a lo m e th a n e  fo r m a tio n  p o ten tia l (T H M F P ) in  sh r im p  farm  e ff lu e n ts .
2 . T o  d e te r m in e  th e  fu n c tio n a l g ro u p s o f  c o m p o u n d s  in  sh r im p  farm  e ff lu e n ts  

w h ic h  rea ct an d  r e su lt  in  th e  fo rm a tio n  o f  tr ih a lo m e th a n e s .
3 . T o  c o m p a r e  th e  a m o u n t o f  to ta l tr ih a lo m e th a n e s  in  sh r im p  farm  e f f lu e n ts  w ith  

th at o f  th e  B a n g p a k o n g  R iver .
4 . T o  c o n str u c t  a s im p le  s ta t is t ic a l m o d e l fo r  th e  p r e d ic t io n  o f  tr ih a lo m e th a n e s  

fo r m a tio n  p o te n tia l (T H M F P ) in  sh rim p  farm  e ff lu e n ts .
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1.3 Hypotheses
1. T h e  tr ih a lo m e th a n e  fo rm a tio n  p o te n tia l (T H M F P ) in  sh r im p  farm  e ff lu e n t  

in c r e a se s  w ith  b r o m id e  and  c h lo r id e  c o n c e n tr a tio n s .
2 . C erta in  fu n c tio n a l g r o u p s  o f  c o m p o u n d s  in  sh r im p  farm  e f f lu e n ts  h a v e  a 

h ig h e r  T H M F P  th an  o th ers.

1.4 Scope of the study
1. L o c a t io n s  o f  fr e sh w a te r  sh rim p  an d  m a r in e  sh r im p  c u ltu r e s  are a lo n g  the  

B a n g p a k o n g  R iv e r  in  C h a c h o e n g sa o  p r o v in c e .


	CHAPTER 1 INTRODUCTION
	1.1 Theoretical background
	1.2 Objectives
	1.3 Hypotheses
	1.4 Scope of the study


