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METHOD 1311  

TOXICITY CHARACTERISTIC LEACHING PROCEDURE 

1 . 0  S C O P E  AND APPLICATION 

1.1 The TCLP i s  d e s i g n e d  t o  d e t e r m i n e  t h e  m o b i l i t y  o f  b o t h  o r g a n i c  and 
i n o r g a n i c  a n a l y t e s  p r e s e n t  i n  l i q u i d ,  s o l i d ,  and m u l t i p h a s i c  w a s t e s .  

1 . 2  I f  a t o t a l  a n a l y s i s  o f  t h e  w a s t e  d e m o n s t r a t e s  t h a t  i n d i v i d u a l  
a n a l y t e s  a r e  n o t  p r e s e n t  i n  t h e  w a s t e ,  o r  t h a t  t h e y  a r e  p r e s e n t  b u t  a t  such  l o w  
c o n c e n t r a t i o n s  t h a t  t h e  a p p r o p r i a t e  r e g u l a t o r y  l e v e l s  c o u l d  n o t  p o s s i b l y  b e  
exceeded ,  t h e  TCLP need n o t  b e  r u n .  

1 . 3  I f  an a n a l y s i s  o f  any  one o f  t h e  l i q u i d  f r a c t i o n s  o f  t h e  TCLP 
e x t r a c t  i n d i c a t e s  t h a t  a r e g u l a t e d  compound i s  p r e s e n t  a t  s u c h  h i g h  c o n c e n t r a -  
t i o n s  t h a t ,  even  a f t e r  a c c o u n t i n g  f o r  d i l u t i o n  f r o m  t h e  o t h e r  f r a c t i o n s  o f  t h e  
e x t r a c t ,  t h e  c o n c e n t r a t i o n  w o u l d  be above t h e  r e g u l a t o r y  l e v e l  f o r  t h a t  compound, 
t h e n  t h e  w a s t e  i s  h a z a r d o u s  and i t  i s  n o t  n e c e s s a r y  t o  a n a l y z e  t h e  r e m a i n i n g  
f r a c t i o n s  o f  t h e  e x t r a c t .  

1 . 4  I f  an a n a l y s i s  0.f e x t r a c t  o b t a i n e d  u s i n g  a b o t t l e  e x t r a c t o r  shows 
t h a t  t h e  c o n c e n t r a t i o n  o f  any r e g u l a t e d  v o l a t i  1 e a n a l y t e  exceeds  t h e  r e g u l a t o r y  
l e v e l  f o r  t h a t  compound, t h e n  t h e  w a s t e  i s  haza rdous  and e x t r a c t i o n  u s i n g  t h e  Z H E  
i s  n o t  n e c e s s a r y .  However ,  e x t r a c t  f r o m  a b o t t l e  e x t r a c t o r  c a n n o t  be  used  t o  
d e m o n s t r a t e  t h a t  t h e  c o n c e n t r a t i o n  o f  v o l a t i l e  compounds i s  b e l o w  t h e  r e g u l a t o r y  
l e v e l .  

2 . 0  SUMMARY OF METHOD 

2 . 1  F o r  l i q u i d  was tes  (b, t h o s e  c o n t a i n i n g  l e s s  t h a n  0 . 5 %  d r y  s o l i d  
m a t e r i a l ) ,  t h e  w a s t e ,  a f t e r  f i l t r a t i o n  t h r o u g h  a 0 . 6  t o  0 .8  p m  g l a s s  f i b e r  
f i l t e r ,  i s  d e f i n e d  as t h e  TCLP e x t r a c t .  

2 . 2  F o r  w a s t e s  c o n t a i n i n g  g r e a t e r  t h a n  o r  e q u a l  t o  0 . 5 %  s o l i d s ,  t h e  
l i q u i d ,  i f  any ,  i s  s e p a r a t e d  f r o m  t h e  s o l i d  phase and s t o r e d  f o r  l a t e r  a n a l y s i s ;  
t h e  p a r t i c l e  s i z e  o f  t h e  s o l i d  phase i s  reduced ,  i f  n e c e s s a r y .  The s o l i d  phase 
i s  e x t r a c t e d  w i t h  an amount o f  e x t r a c t i o n  f l u i d  e q u a l  t o  20 t i m e s  t h e  w e i g h t  o f  
t h e  s o l i d  phase.  The e x t r a c t i o n  f l u i d  employed i s  a f u n c t i o n  o f  t h e  a l k a l i n i t y  
o f  t h e  s o l i d  phase o f  t h e  w a s t e .  A s p e c i a l  e x t r a c t o r  v e s s e l  i s  used when t e s t i n g  
f o r  v o l a t i l e  a n a l y t e s  ( s e e  T a b l e  1 f o r  a l i s t  o f  v o l a t i l e  compounds) .  F o l l o w i n g  
e x t r a c t i o n ,  t h e  l i q u i d  e x t r a c t  i s  s e p a r a t e d  f r o m  t h e  s o l i d  phase  by  f i l t r a t i o n  
t h r o u g h  a 0 . 6  t o  0 .8  prn g l a s s  f i b e r  f i l t e r .  

2 . 3  I f  c o m p a t i b l e  (A, m u l t i p l e  phases w i l l  n o t  f o r m  on  c o m b i n a t i o n ) .  
t h e  i n i t i a l  l i q u i d  phase o f  t h e  w a s t e  i s  added t o  t h e  l i q u i d  e x t r a c t ,  and t h e s e  
a r e  a n a l y z e d  t o g e t h e r .  I f  i n c o m p a t i b l e ,  t h e  l i q u i d s  a r e  a n a l y z e d  s e p a r a t e l y  and 
t h e  r e s u l t s  a r e  m a t h e m a t i c a l l y  combined t o  y i e l d  a v o l u m e - w e i g h t e d  a v e r a g e  
c o n c e n t r a t i o n .  
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3 . 0  INTERFERENCES 8082 
3 . 1  P o t e n t i  a1 i n t e r f e r e n c e s  t h a t  may be e n c o u n t e r e d  d u r i n g  a n a l y s i s  a r e  

d i s c u s s e d  i n  t h e  i n d i v i d u a l  a n a l y t i c a l  me thods .  

4 . 0  APPARATUS AND MATERIALS 

4 . 1  A g i t a t i o n  a p p a r a t u s :  The a g i t a t i o n  a p p a r a t u s  mus t  be c .apab le  o f  
r o t a t i n g  t h e  e x t r a c t i o n  v e s s e l  i n  an e n d - o v e r - e n d  f a s h i o n  ( s e e  F i g u r e  1) a t  
30  & 2 rpm. S u i t a b l e  d e v i c e s  known t o  EPA a r e  i d e n t i f i e d  i n  T a b l e  2 .  

4 . 2  E x t r a c t i o n  V e s s e l s  

4 . 2 . 1  Ze ro -Headspace  E x t r a c t i o n  Vesse l  ( Z H E ) .  T h i s  d e v i c e  i s  
f o r  u s e  o n l y  when t h e  w a s t e  i s  b e i n g  t e s t e d  f o r  t h e  m o b i l i t y  o f  v o l a t i l e  
a n a l y t e s  (k, t h o s e  l i s t e d  i n  T a b l e  1 ) .  The Z H E  ( d e p i c t e d  i n  F i g u r e  2 )  
a l l o w s  f o r  l i q u i d / s o l i d  s e p a r a t i o n  w i t h i n  t h e  d e v i c e ,  and e f f e c t i v e l y  
p r e c l u d e s  headspace.  T h i s  t y p e  o f  v e s s e l  a l l o w s  f o r  i n i t i a l  l i q u i d / s o l i d  
s e p a r a t i o n ,  e x t r a c t i o n ,  and f i n a l  e x t r a c t  f i l t r a t i o n  w i t h o u t  o p e n i n g  t h e  
v e s s e l  ( s e e  S e c t i o n  4 . 3 . 1 ) .  The v e s s e l s  s h a l l  have an i n t e r n a l  vo lume o f  
500 -600  mL, and be e q u i p p e d  t o  accommodate a 9 0 - 1 1 0  mm f i l t e r .  The d e v i c e s  
c o n t a i n  VITON@' O - r i n g s  w h i c h  s h o u l d  be r e p l a c e d  f r e q u e n t l y .  S u i t a b l e  Z H E  
d e v i c e s  known t o  EPA a r e  i d e n t i f i e d  i n  T a b l e  3 .  

F o r  t h e  ZHE t o  be a c c e p t a b l e  f o r  use ,  t h e  p i s t o n  w i t h i n  t h e  Z H E  
s h o u l d  be  a b l e  t o  be moved w i t h  a p p r o x i m a t e l y  15 p s i  o r  l e s s .  I f  i t  t a k e s  
more  p r e s s u r e  t o  move t h e  p i s t o n ,  t h e  O - r i n g s  i n  t h e  d e v i c e  s h o u l d  be  
r e p l a c e d .  I f  t h i s  does n o t  s o l v e  t h e  p r o b l e m ,  t h e  Z H E  i s  u n a c c e p t a b l e  f o r  
TCLP a n a l y s e s  and t h e  m a n u f a c t u r e r  s h o u l d  be c o n t a c t e d .  

The Z H E  s h o u l d  be  checked  f o r  l e a k s  a f t e r  e v e r y  e x t r a c t i o n .  I f  t h e  
d e v i c e  c o n t a i n s  a b u i l t - i n  p r e s s u r e  gauge,  p r e s s u r i z e  t h e  d e v i c e  t o  
50 p s i ,  a l l o w  i.t t o  s t a n d  u n a t t e n d e d  f o r  1 h o u r ,  and r e c h e c k  t h e  p r e s s u r e .  
I f  t h e  d e v i c e  does n o t  have  a b u i l t - i n ,  p r e s s u r e  gauge,  p r e s s u r i z e  t h e  
d e v i c e  t o  50 p s i ,  submerge i t  i n  w a t e r ,  and check  f o r  t h e  p r e s e n c e  o f  a i r  
b u b b l e s  e s c a p i n g  f r o m  any o f  t h e  f i t t i n g s .  I f  p r e s s u r e  i s  l o s t ,  check  a l l  
f i t t i n g s  and i n s p e c t  and r e p l a c e  O - r i n g s ,  i f  n e c e s s a r y .  R e t e s t  t h e  
d e v i c e .  I f  l e a k a g e  p rob lems  c a n n o t  be s o l v e d ,  t h e  m a n u f a c t u r e r  s h o u l d  be  
c o n t a c t e d .  

Some ZHEs use gas p r e s s u r e  t o  a c t u a t e  t h e  ZHE p i s t o n ,  w h i l e  o t h e r s  
u s e  m e c h a n i c a l  p r e s s u r e  ( s e e  T a b l e  3 ) .  Whereas t h e  v o l a t i l e s  p r o c e d u r e  
( s e e  S e c t i o n  7 . 3 )  r e f e r s  t o  pounds p e r  s q u a r e  i n c h  ( p s i ) ,  f o r  t h e  
m e c h a n i c a l  l y  a c t u a t e d  p i  s t o n ,  t h e  p r e s s u r e  a p p l  i e d  i s  measured  i n  
t o r q u e - i n c h - p o u n d s .  R e f e r  t o  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s  as t o  t h e  
p r o p e r  c o n v e r s i o n .  

VITON" i s  a t r a d e m a r k  o f  Du P o n t .  
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4 . 2 . 2  B o t t l e  E x t r a c t i o n  V e s s e l .  When t h e  w a s t e  i s  b e i n g  
e v a l u a t e d  u s i n g  t h e  n o n v o l a t i l e  e x t r a c t i o n ,  a j a r  w i t h  s u f f i c i e n t  c a p a c i t y  
t o  h o l d  t h e  sample  and t h e  e x t r a c t i o n  f l u i d  i s  needed.  Headspace i s  
a l l o w e d  i n  t h i s  v e s s e l .  

The e x t r a c t i o n  b o t t l e s  may be c o n s t r u c t e d  f r o m  v a r i o u s  m a t e r i a l s ,  
d e p e n d i n g  on t h e  a n a l y t e s  t o  be a n a l y z e d  and t h e  n a t u r e  o f  t h e  w a s t e  ( s e e  
S e c t i o n  4 . 3 . 3 ) .  It i s  recommended t h a t  b o r o s i l i c a t e  g l a s s  b o t t l e s  be used 
i n s t e a d  o f  o t h e r  t y p e s  o f  g l a s s ,  e s p e c i a l l y  when i n o r g a n i c s  a r e  o f  
c o n c e r n .  P l a s t i c  b o t t l e s ,  o t h e r  t h a n  p o l y t e t r a f l u o r o e t h y l e n e ,  s h a l l  n o t  
be used i f  o r g a n i c s  a r e  t o  be i n v e s t i g a t e d .  B o t t l e s  a r e  a v a i l a b l e  f r o m  a 
number o f  l a b o r a t o r y  s u p p l i e r s .  When t h i s  t y p e  o f  e x t r a c t i o n  v e s s e l  i s  
used,  t h e  f i l t r a t i o n  d e v i c e  d i s c u s s e d  i n  S e c t i o n  4 . 3 . 2  i s  used f o r  i n i t i a l  
l i q u i d / s o l i d  s e p a r a t i o n  and f i n a l  e x t r a c t  f i l t r a t i o n .  

4 . 3  F i l t r a t i o n  D e v i c e s :  I t  i s  recommended t h a t  a l l  f i l t r a t i o n s  b e  
p e r f o r m e d  i n  a hood.  

4 . 3 . 1  Zero-Headspace E x t r a c t o r  V e s s e l  ( Z H E ) :  When t h e  w a s t e  i s  
e v a l u a t e d  f o r  v o l a t i l e s ,  t h e  z e r o - h e a d s p a c e  e x t r a c t i o n  v e s s e l  d e s c r i b e d  i n  
S e c t i o n  4 . 2 . 1  i s  used f o r  f i l t r a t i o n .  The d e v i c e  s h a l l  be c a p a b l e  o f  
s u p p o r t i n g  and k e e p i n g  i n  p l a c e  t h e  g l a s s  f i b e r  f i l t e r  and be a b l e  t o  
w i t h s t a n d  t h e  p r e s s u r e  needed t o  a c c o m p l i s h  s e p a r a t i o n  ( 5 0  p s i ) .  

NOTE : When i t  i s  s u s p e c t e d  t h a t  t h e  g l a s s  f i b e r  f i l t e r  has been r u p t u r e d ,  
an i n - l i n e  g l a s s  f i b e r  f i l t e r  may be used t o  f i l t e r  t h e  m a t e r i a l  
w i t h i n  t h e  Z H E .  

4 . 3 . 2  F i l t e r  H o l d e r :  When t h e  w a s t e  i s  e v a l u a t e d  f o r  o t h e r  t h a n  
v o l a t i l e  a n a l y t e s ,  any f i l t e r  h o l d e r  c a p a b l e  o f  s u p p o r t i n g  a g l a s s  f i b e r  
f i l t e r  and a b l e  t o  w i t h s t a n d  t h e  p r e s s u r e  needed t o  a c c o m p l i s h  s e p a r a t i o n  
may be u s e d .  S u i t a b l e  f i l t e r  h o l d e r s  r a n g e  f r o m  s i m p l e  vacuum u n i t s  t o  
r e l a t i v e l y  c o m p l e x  sys tems c a p a b l e  o f  e x e r t i n g  p r e s s u r e s  o f  up t o  50 p s i  
o r  more.  The t y p e  o f  f i l t e r  h o l d e r  used depends on t h e  p r o p e r t i e s  o f  t h e  
m a t e r i a l  t o  be f i l t e r e d  ( s e e  S e c t i o n  4 . 3 . 3 ) .  These d e v i c e s  s h a l l  have a 
minimum i n t e r n a l  vo lume o f  300 mL and be e q u i p p e d  t o  accommodate a minimum 
f i l t e r  s i z e  o f  47 mm ( f i l t e r  h o l d e r s  h a v i n g  an i n t e r n a l  c a p a c i t y  o f  1 . 5  L 
o r  g r e a t e r ,  and e q u i p p e d  t o  accommodate a 1 4 2  mm d i a m e t e r  f i l t e r ,  a r e  
recommended) .  Vacuum f i l t r a t i o n  can o n l y  be used f o r  w a s t e s  w i t h  l o w  
s o l i d s  c o n t e n t  ( < l o % )  and f o r  h i g h l y  g r a n u l a r ,  l i q u i d - c o n t a i n i n g  w a s t e s .  
A l l  o t h e r  t y p e s  o f  w a s t e s  s h o u l d  be f i l t e r e d  u s i n g  p o s i t i v e  . p r e s s u r e  
f i l t r a t i o n .  S u i t a b l e  f i l t e r  h o l d e r s  known t o  EPA a r e  shown i n  T a b l e  4 .  

4 . 3 . 3  M a t e r i a l s  o f  C o n s t r u c t i o n :  E x t r a c t i o n  v e s s e l s  and 
f i l t r a t i o n  d e v i c e s  s h a l l  be made o f  i n e r t  m a t e r i a l s  w h i c h  w i l l  n o t  l e a c h  
o r  a b s o r b  w a s t e  components .  G l a s s ,  p o l y t e t r a f l u o r o e t h y l e n e  (PTFE) ,  o r  
t y p e  316  s t a i n l e s s  s t e e l  e q u i p m e n t  may be used when e v a l u a t i n g  t h e  
m o b i l i t y  o f  b o t h  o r g a n i c  and i n o r g a n i c  c o m p o n e n t s .  D e v i c e s  made o f  h i g h  
d e n s i t y  p o l y e t h y l e n e  ( H D P E ) ,  p o l y p r o p y l e n e  ( P P I ,  o r  p o l y v i n y l  c h l o r i d e  
( P V C )  m a y  be used o n l y  when e v a l u a t i n g  t h e  m o b i l i t y  o f  m e t a l s .  B o r o s i l i -  
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c a t e  g l a s s  b o t t l e s  a r e  recommended f o r  use  o v e r  o t h e r  t y p e s  o f  g l a s s  
b o t t l e s ,  e s p e c i a l l y  when i n o r g a n i c s  a r e  a n a l y t e s  o f  c o n c e r n .  

4 . 4  F i l t e r s :  F i l t e r s  s h a l l  be made o f  b o r o s i l i c a t e  g l a s s  f i b e r ,  s h a l l  
c o n t a i n  no  b i n d e r  m a t e r i a l s ,  and s h a l l  have  an e f f e c t i v e  p o r e  s i z e  o f  0 . 6  t o  
0 .8  p m ,  o r  e q u i v a l e n t .  F i l t e r s  known t o  EPA w h i c h  meet t h e s e  s p e c i f i c a t i o n s  a r e  
i d e n t i f i e d  i n  T a b l e  5 .  P r e - f i l t e r s  mus t  n o t  be used .  When e v a l u a t i n g  t h e  
m o b i l i t y  o f  m e t a l s ,  f i l t e r s  s h a l l  be  a c i d - w a s h e d  p r i o r  t o  use  b y  r i n s i n g  w i t h  1 N  
n i t r i c  a c i d  f o l l o w e d  by  t h r e e  c o n s e c u t i v e  r i n s e s  w i t h  d e i o n i z e d  d i s t i l l e d  w a t e r  
( a  minimum o f  1 L p e r  r i n s e  i s  recommended). G l a s s  f i b e r  f i l t e r s  a r e  f r a g i l e  and 
s h o u l d  be  h a n d l e d  w i t h  c a r e .  

4 . 5  pH M e t e r s :  The m e t e r  s h o u l d  be a c c u r a t e  t o  L 0 . 0 5  u n i t s  a t  25 " C .  

4 . 6  Z H E  E x t r a c t  C o l l e c t i o n  D e v i c e s :  TEDLAR@* bags  o r  g l a s s ,  s t a i n l e s s  
s t e e l  o r  PTFE g a s - t i g h t  s y r i n g e s  a r e  used  t o  c o l l e c t  t h e  i n i t i a l  l i q u i d  phase and 
t h e  f i n a l  e x t r a c t  o f  t h e  w a s t e  when u s i n g  t h e  ZHE d e v i c e .  The d e v i c e s  l i s t e d  a r e  
recommended f o r  use  u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s :  

4 . 6 . 1  I f  a w a s t e  c o n t a i n s  an aqueous l i q u i d  phase o r  i f  a w a s t e  
does  n o t  c o n t a i n  a s i g n i f i c a n t  amount o f  nonaqueous l i q u i d  (b, <1% o f  
t o t a l  w a s t e ) ,  t h e  TEDLAR" bag o r  a 600 mL s y r i n g e  s h o u l d  be used t o  c o l l e c t  
and comb ine  t h e  i n i t i a l  l i q u i d  and s o l i d  e x t r a c t .  

4 . 6 . 2  I f  a w a s t e  c o n t a i n s  a s i g n i f i c a n t  amount o f  nonaqueous 
l i q u i d  i n  t h e  i n i t i a l  l i q u i d  phase (A, >1% o f  t o t a l  w a s t e ) ,  t h e  s y r i n g e  
o r  t h e  TEDLAR" bag may be  used f o r  b o t h  t h e  i n i t i a l  s o l i d / l i q u i d  s e p a r a t i o n  
and t h e  f i n a l  e x t r a c t  f i l t r a t i o n .  However,  a n a l y s t s  s h o u l d  use  one o r  t h e  
o t h e r ,  n o t  b o t h .  

4 . 6 . 3  I f  t h e  w a s t e  c o n t a i n s  no i n i t i a l  l i q u i d  phase  ( i s  100% 
s o l i d )  o r  has no  s i g n i f i c a n t  s o l i d  phase ( i s  100% l i q u i d ) ,  e i t h e r  t h e  
TEDLAR" bag o r  t h e  s y r i n g e  may be used.  I f  t h e  s y r i n g e  i s  u s e d ,  d i s c a r d  
t h e  f i r s t  5 mL o f  l i q u i d  e x p r e s s e d  f r o m  t h e  d e v i c e .  The r e m a i n i n g  
a l i q u o t s  a r e  used  f o r  a n a l y s i s .  

4 .7  Z H E  E x t r a c t i o n  F l u i d  T r a n s f e r  D e v i c e s :  Any d e v i c e  c a p a b l e  o f  
t r a n s f e r r i n g  t h e  e x t r a c t i o n  f l u i d  i n t o  t h e  ZHE w i t h o u t  c h a n g i n g  t h e  n a t u r e  o f  t h e  
e x t r a c t i o n  f l u i d  i s  a c c e p t a b l e  (u, a p o s i t i v e  d i s p l a c e m e n t  o r  p e r i s t a l t i c  
pump, a gas t i g h t  s y r i n g e ,  p r e s s u r e  f i l t r a t i o n  u n i t  ( s e e  S e c t i o n  4 . 3 . 2 1 ,  o r  o t h e r  
ZHE d e v i c e ) .  

4 . 8  L a b o r a t o r y  B a l a n c e :  Any l a b o r a t o r y  b a l a n c e  a c c u r a t e  t o  w i t h i n  
- + 0 . 0 1  grams may be used ( a l l  w e i g h t  measurements a r e  t o  be  w i t h i n  L 0 . 1  g r a m s ) .  

4 . 9  Beaker  o r  E r l e n m e y e r  f l a s k ,  g l a s s ,  500 mL. 

TEDLAR" i s  a r e g i s t e r e d  t r a d e m a r k  o f  Du P o n t .  
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4 . 1 0  W a t c h g l a s s ,  a p p r o p r i a t e  d i a m e t e r  t o  c o v e r -  bea&O 8 a r l e n m e y e r  
f l a s k .  

4 . 1 1  M a g n e t i c  s t i r r e r .  

5 . 0  REAGENTS 

5 . 1  Reagen t  g r a d e  c h e m i c a l s  s h a l l  be used  i n  a l l  t e s t s .  U n l e s s  
o t h e r w i s e  i n d i c a t e d ,  i t  i s  i n t e n d e d  t h a t  a l l  r e a g e n t s  s h a l l  c o n f o r m  t o  t h e  
s p e c i f i c a t i o n s  o f  t h e  Commi t tee  on A n a l y t i c a l  Reagents  o f  t h e  A m e r i c a n  Chemica l  
S o c i e t y ,  where  s u c h  s p e c i f i c a t i o n s  a r e  a v a i l a b l e .  O t h e r  g r a d e s  may be used ,  
p r o v i d e d  i t  i s  f i r s t  a s c e r t a i n e d  t h a t  t h e  . reagen t  i s  o f  s u f f i c i e n t l y  h i g h  p u r i t y  
t o  p e r m i t  i t s  u s e  w i t h o u t  l e s s e n i n g  t h e  a c c u r a c y  o f  t h e  d e t e r m i n a t i o n .  

5 . 2  Reagen t  W a t e r .  Reagent  w a t e r  i s  d e f i n e d  as w a t e r  i n  w h i c h  an 
i n t e r f e r a n t  i s  n o t  o b s e r v e d  a t  o r  above t h e  m e t h o d ' s  d e t e c t i o n  l i m i t  o f  t h e  
a n a l y t e ( s 1  o f  i n t e r e s t .  F o r  n o n v o l a t i l e  e x t r a c t i o n s ,  ASTM Type I 1  w a t e r  o r  
e q u i v a l e n t  meets  t h e  d e f i n i t i o n  o f  r e a g e n t  w a t e r .  F o r  v o l a t i l e  e x t r a c t i o n s ,  i t  
i s  recommended t h a t  r e a g e n t  w a t e r  be g e n e r a t e d  by any o f  t h e  f o l l o w i n g  method-s.  
Reagent  w a t e r  s h o u l d  be m o n i t o r e d  p e r i o d i c a l l y  f o r  i m p u r i t i e s .  

5 . 2 . 1  Reagent  w a t e r  f o r  v o l a t i l e  e x t r a c t i o n s  may be  g e n e r a t e d  
b y  p a s s i n g  t a p  w a t e r  t h r o u g h  a c a r b o n  f i l t e r  bed c o n t a i n i n g  a b o u t  500 
grams o f  a c t i v a t e d  c a r b o n  ( C a l g o n  C o r p . ,  F i l t r a s o r b - 3 0 0  o r  e q u i v a l e n t ) .  

5 . 2 . 2  A w a t e r  p u r i f i c a t i o n  s y s t e m  ( M i l l i p o r e  Super -Q  o r  
e q u i v a l e n t )  may a l s o  be used  t o  g e n e r a t e  r e a g e n t  w a t e r  f o r  v o l a t i l e  
e x t r a c t i o n s .  

5 . 2 . 3  Reagen t  w a t e r  f o r  v o l a t i l e  e x t r a c t i o n s  may a l s o  be  
p r e p a r e d  by  b o i l i n g  w a t e r  f o r  15 m i n u t e s .  S u b s e q u e n t l y ,  w h i l e  m a i n t a i n i n g  
t h e  w a t e r  t e m p e r a t u r e  a t  90 2 5 degrees  C ,  b u b b l e  a c o n t a m i n a n t - f r e e  i n e r t  
gas  (e.4. n i t r o g e n )  t h r o u g h  t h e  w a t e r  f o r  1 h o u r .  W h i l e  s t i l l  h o t ,  
t r a n s f e r  t h e  w a t e r  t o  a n a r r o w  mouth  s c r e w - c a p  b o t t l e  under  z e r o - h e a d s p a c e  
and s e a l  w i t h  a T e f l o n - l i n e d  sep tum and c a p .  

5 . 3  H y d r o c h l o r i c  a c i d  ( l N ) ,  HC1, made f r o m  ACS r e a g e n t  g r a d e .  

5 . 4  N i t r i c  a c i d  ( l N ) ,  HN03, made f r o m  ACS r e a g e n t  g r a d e .  

5 . 5  Sod ium h y d r o x i d e  ( l N ) ,  NaOH,  made f r o m  ACS r e a g e n t  g r a d e .  

5 . 6  G l a c i a l  a c e t i c  a c i d ,  CH,CH,OOH, ACS r e a g e n t  g r a d e .  

5 . 7  E x t r a c t i o n  f l u i d .  

5 . 7 . 1  E x t r a c t i o n  f l u i d  11 1: Add 5 .7  mL g l a c i a l  CH,CH,OOH t o  
500 mL o f  r e a g e n t  w a t e r  (See S e c t i o n  5 . 2 1 ,  add 6 4 . 3  mL o f  1 N  NaOH,  and 
d i l u t e  t o  a vo lume o f  1 l i t e r .  When c o r r e c t l y  p r e p a r e d ,  t h e  pH o f  t h i s  
f l u i d  w i l l  be 4 . 9 3  0 . 0 5 .  
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8 0 8 2  
5 . 7 . 2  E x t r a c t i o n  f l u i d  # 2:  D i l u t e  5 . 7  mL g l a c i a l  CH,CH,OOH w i t h  

r e a g e n t  w a t e r  (See S e c t i o n  5 . 2 )  t o  a vo lume o f  1 l i t e r .  When c o r r e c t l y  
p r e p a r e d ,  t h e  pH o f  t h i s  f l u i d  w i l l  be 2 . 8 8  2 0 . 0 5 .  

NOTE : These e x t r a c t i o n  f l u i d s  s h o u l d  be m o n i t o r e d  f r e q u e n t l y  f o r  
i m p u r i t i e s .  The pH s h o u l d  be checked  p r i o r  t o  u s e  t o  e n s u r e  t h a t  
t h e s e  f l u i d s  a r e  made up a c c u r a t e l y .  I f  i m p u r i t i e s  a r e  f o u n d  o r  
t h e  pH i s  n o t  w i t h i n  t h e  above s p e c i f i c a t i o n s ,  t h e  f l u i d  s h a l l  be  
d i s c a r d e d  and f r e s h  e x t r a c t i o n  f l u i d  p r e p a r e d .  

5 . 8  A n a l y t i c a l  s t a n d a r d s  s h a l l  be p r e p a r e d  a c c o r d i n g  t o  t h e  a p p r o p r i a t e  
a n a l y t i c a l  me thod .  

6 . 0  SAMPLE COLLECTION, PRESERVATION, A N D  HANDLING 

6 . 1  A l l  samples s h a l l  be c o l l e c t e d  u s i n g  an a p p r o p r i a t e  s a m p l i n g  p l a n .  

6 . 2  The TCLP may p l a c e  r e q u i r e m e n t s  on  t h e  m i n i m a l  s i z e  o f  t h e  f i e l d  
sample ,  depend ing  upon t h e  p h y s i c a l  s t a t e  o r  s t a t e s  o f  t h e  w a s t e  and t h e  a n a l y t e s  
o f  c o n c e r n .  An a l i q u o t  i s  needed f o r  p r e l i m i n a r y  e v a l u a t i o n  o f  w h i c h  e x t r a c t i o n  
f l u i d  i s  t o  be  used  f o r  t h e  n o n v o l a t i l e  a n a l y t e  e x t r a c t i o n  p r o c e d u r e .  A n o t h e r  
a l i q u o t  may be needed t o  a c t u a l l y  c o n d u c t  t h e  n o n v o l a t i l e  e x t r a c t i o n  ( s e e  S e c t i o n  
1 . 4  c o n c e r n i n g  t h e  use  o f  t h i s  e x t r a c t  f o r  v o l a t i l e  o r g a n i c s ) .  I f  v o l a t i l e  
o r g a n i c s  a r e  o f  c o n c e r n ,  a n o t h e r  a l i q u o t  may be needed.  Q u a l i t y  c o n t r o l  measures 
may r e q u i r e  a d d i t i o n a l  a l i q u o t s .  F u r t h e r ,  i t  i s  a l w a y s  w i s e  t o  c o l l e c t  more  
sample  j u s t  i n  case  s o m e t h i n g  goes wrong w i t h  t h e  i n i t i a l  a t t e m p t  t o  c o n d u c t  t h e  
t e s t .  

6 . 3  P r e s e r v a t i v e s  s h a l l  n o t  be added t o  samp les  b e f o r e  e x t r a c t i o n .  

6 . 4  Samples  may be  r e f r i g e r a t e d  u n l e s s  r e f r i g e r a t i o n  r e s u l t s  i n  
i r r e v e r s i b l e  p h y s i c a l  change t o  t h e  w a s t e .  I f  p r e c i p i t a t i o n  o c c u r s ,  t h e  e n t i r e  
samp le  ( i n c l u d i n g  p r e c i p i t a t e )  s h o u l d  be  e x t r a c t e d .  

6 . 5  When t h e  w a s t e  i s  t o  be e v a l u a t e d  f o r  v o l a t i l e  a n a l y t e s ,  c a r e  s h a l l  
be  t a k e n  t o  m i n i m i z e  t h e  l o s s  o f  v o l a t i l e s .  Samples s h a l l  be  c o l l e c t e d  and 
s t o r e d  i n  a manner i n t e n d e d  t o  p r e v e n t  t h e  l o s s  o f  v o l a t i l e  a n a l y t e s  (e.a., 
samples  s h o u l d  be c o l l e c t e d  i n  T e f l o n - l i n e d  septum capped v i a l s  and s t o r e d  a t  4 
" C .  Samples s h o u l d  be opened o n l y  i m m e d i a t e l y  p r i o r  t o  e x t r a c t i o n ) .  

6 . 6  TCLP e x t r a c t s  s h o u l d  be p r e p a r e d  f o r  a n a l y s i s  and a n a l y z e d  as soon 
as p o s s i b l e  f o l l o w i n g  e x t r a c t i o n .  E x t r a c t s  o r  p o r t i o n s  o f  e x t r a c t s  f o r  m e t a l l i c  
a n a l y t e  d e t e r m i n a t i o n s  mus t  be  a c i d i f i e d  w i t h  n i t r i c  a c i d  t o  a pH < 2 ,  u n l e s s  
p r e c i p i t a t i o n  o c c u r s  ( s e e  S e c t i o n  7 . 2 . 1 4  i f  p r e c i p i t a t i o n  o c c u r s ) .  E x t r a c t s  
s h o u l d  be p r e s e r v e d  f o r  o t h e r  a n a l y t e s  a c c o r d i n g  t o  t h e  g u i d a n c e  g i v e n  i n  t h e  
i n d i v i d u a l  a n a l y s i s  me thods .  E x t r a c t s  o r  p o r t i o n s  o f  e x t r a c t s  f o r  o r g a n i c  
a n a l y t e  d e t e r m i n a t i o n s  s h a l l  n o t  be a l l o w e d  t o  come i n t o  c o n t a c t  w i t h  t h e  
a t m o s p h e r e  (b, no  h e a d s p a c e )  t o  p r e v e n t  l o s s e s .  See S e c t i o n  8 . 0  ( Q A  
r e q u i r e m e n t s )  f o r  a c c e p t a b l e  samp le  and e x t r a c t  h o l d i n g  t i m e s .  
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7 . O  P R O C E D U R E  8 0 8 2  
7 . 1  P r e l  i m i  n a r y  Eva1 u a t  i ons 

P e r f o r m  p r e l i m i n a r y  TCLP e v a l u a t i o n s  on a minimum 100 g ram a l i q u o t  o f  
w a s t e .  These p r e l i m i n a r y  
e v a l u a t i o n s  i n c l u d e :  (1)  d e t e r m i n a t i o n  o f  t h e  p e r c e n t  s o l i d s  ( S e c t i o n  7 . 1 . 1 ) :  
( 2 )  d e t e r m i n a t i o n  o f  w h e t h e r  t h e  w a s t e  c o n t a i n s  i n s i g n i f i c a n t  s o l i d s  and i s ,  
t h e r e f o r e ,  i t s  own e x t r a c t  a f t e r  f i l t r a t i o n  ( S e c t i o n  7 . 1 . 2 ) ;  ( 3 )  d e t e r m i n a t i o n  
o f  w h e t h e r  t h e  s o l i d  p o r t i o n  o f  t h e  w a s t e  r e q u i r e s  p a r t i c l e  s i z e  r e d u c t i o n  
( S e c t i o n  7 . 1 . 3 ) ;  and ( 4 )  d e t e r m i n a t i o n  o f  w h i c h  o f  t h e  t w o  e x t r a c t i o n  f l u i d s  a r e  
t o  be  used  f o r  t h e  n o n v o l a t i l e  TCLP e x t r a c t i o n  o f  t h e  w a s t e  ( S e c t i o n  7 . 1 . 4 ) .  

T h i s  a l i q u o t  may n o t  a c t u a l l y  undergo  TCLP e x t r a c t i o n .  

7 . 1 . 1  P r e l i m i n a r y  d e t e r m i n a t i o n  o f  p e r c e n t  s o l i d s :  P e r c e n t  
s o l i d s  i s  d e f i n e d  as t h a t  f r a c t i o n  o f  a w a s t e  samp le  ( a s  a p e r c e n t a g e  o f  
t h e  t o t a l  samp le )  f r o m  w h i c h  no  l i q u i d  may be f o r c e d  o u t  by  an a p p l i e d  
p r e s s u r e ,  as  d e s c r i b e d  b e l o w .  

7 . 1 . 1 . 1  I f  t h e  waste  w i l l  o b v i o u s l y  y i e l d  no l i q u i d  when 
s u b j e c t e d  t o  p r e s s u r e  f i l t r a t i o n  (d, i s  100% s o l i d s )  p r o c e e d  t o  
S e c t i o n  7 . 1 . 3 .  

7 . 1 . 1 . 2  I f  t h e  samp le  i s  l i q u i d  o r  m u l t i p h a s i c ,  
1 i q u i d / s o l i d  s e p a r a t i o n  t o  make a p r e l i m i n a r y  d e t e r m i n a t i o n  o f  
p e r c e n t  s o l i d s  i s  r e q u i r e d .  T h i s  i n v o l v e s  t h e  f i l t r a t i o n  d e v i c e  
d e s c r i b e d  i n  S e c t i o n  4 . 3 . 2  and i s  o u t l i n e d  i n  S e c t i o n s  7 . 1 . 1 . 3  
t h r o u g h  7 . 1 . 1 . 9 .  

7 . 1 . 1 . 3  P r e - w e i g h  t h e  f i l t e r  and t h e  c o n t a i n e r  t h a t  w i l l  
r e c e i v e  t h e  f i l t r a t e .  

7 . 1 . 1 . 4  Assemble t h e  f i l t e r  h o l d e r  and f i l t e r  f o l l o w i n g  
t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  P l a c e  t h e  f i l t e r  on  t h e  s u p p o r t  
s c r e e n  and s e c u r e .  

7 . 1 . 1 . 5  Weigh  o u t  a subsample  o f  t h e  w a s t e  ( 1 0 0  gram 
min imum)  and r e c o r d  t h e  w e i g h t .  

7 . 1 . 1 . 6  A l l o w  s l u r r i e s  t o  s t a n d  t o  p e r m i t  t h e  s o l i d  
phase  t o  s e t t l e .  Wastes t h a t  s e t t l e  s l o w l y  may be  c e n t r i f u g e d  
p r i o r  t o  f i l t r a t i o n .  C e n t r i f u g a t i o n  i s  t o  be  used  o n l y  as an a i d  
t o  f i l t r a t i o n .  I f  used ,  t h e  l i q u i d  s h o u l d  be d e c a n t e d  and f i l t e r e d  
f o l l o w e d  by  f i l t r a t i o n  o f  t h e  s o l i d  p o r t i o n  o f  t h e  w a s t e  t h r o u g h  
t h e  same f i l t r a t i o n  s y s t e m .  

7 . 1 . 1 . 7  Q u a n t i t a t i v e l y  t r a n s f e r  t h e  w a s t e  sample  t o  t h e  
f i l t e r  h o l d e r  ( l i q u i d  and s o l i d  p h a s e s ) .  Sp read  t h e  w a s t e  samp le  
e v e n l y  o v e r  t h e  s u r f a c e  o f  t h e  f i l t e r .  I f i l t r a t i o n  o f  t h e  w a s t e  
a t  4 " C  r e d u c e s  t h e  amount o f  e x p r e s s e d  i q u i d  o v e r  w h a t  w o u l d  be 
e x p r e s s e d  a t  room t e m p e r a t u r e  t h e n  a l l o w  t h e  samp le  t o  w a r m  up  t o  
room t e m p e r a t u r e  i n  t h e  d e v i c e  b e f o r e  f i  t e r i n g .  
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NOTE : 

NOTE : 

NOTE : 

I f  w a s t e  m a t e r i a l  01% o f  o r i g i n a l  samp le  w e i g h t ) - h a s  o b v i o u s l y  
a d h e r e d  t o  t h e  c o n t a i n e r  used  t o  t r a n s f e r  t h e  samp le  t o  t h e  
f i l t r a t i o n  a p p a r a t u s ,  d e t e r m i n e  t h e  w e i g h t  o f  t h i s  r e s i d u e  and 
s u b t r a c t  i t  f r o m  t h e  sample w e i g h t  d e t e r m i n e d  i n  S e c t i o n  7 . 1 . 1 . 5  t o  
d e t e r m i n e  t h e  w e i g h t  o f  t h e  w a s t e  samp le  t h a t  w i l l  be  f i l t e r e d .  

G r a d u a l l y  a p p l y  vacuum o r  g e n t l e  p r e s s u r e  o f  1 - 1 0  p s i ,  
u n t i l  a i r  o r  p r e s s u r i z i n g  gas  moves t h r o u g h  t h e  f i l t e r .  I f  t h i s  
p o i n t  i s  n o t  reached  under  10 p s i ,  and i f  no  a d d i t i o n a l  l i q u i d  has  
passed  t h r o u g h  t h e  f i l t e r  i n  any 2 m i n u t e  i n t e r v a l ,  s l o w l y  i n c r e a s e  
t h e  p r e s s u r e  i n  10 p s i  i n c r e m e n t s  t o  a maximum o f  50 p s i .  A f t e r  
each  i n c r e m e n t a l  i n c r e a s e  o f  10 p s i ,  i f  t h e  p r e s s u r i z i n g  gas has  
n o t  moved t h r o u g h  t h e  f i l t e r ,  and i f  n o  a d d i t i o n a l  l i q u i d  has  
passed  t h r o u g h  t h e  f i l t e r  i n  any 2 m i n u t e  i n t e r v a l ,  p r o c e e d  t o  t h e  
n e x t  1 0  p s i  i n c r e m e n t .  When t h e  p r e s s u r i z i n g  gas b e g i n s  t o  move 
t h r o u g h  t h e  f i l t e r ,  o r  when l i q u i d  f l o w  has ceased a t  50 p s i  (b, 
f i l t r a t i o n  does n o t  r e s u l t  i n  any a d d i t i o n a l  f i l t r a t e  w i t h i n  any  2 
m i n u t e  p e r i o d ) ,  s t o p  t h e  f i l t r a t i o n .  

I n s t a n t a n e o u s  a p p l i c a t i o n  o f  h i g h  p r e s s u r e  can  d e g r a d e  t h e  g l a s s  
f i b e r  f i l t e r  and may cause p r e m a t u r e  p l u g g i n g .  

7 . 1 . 1 . 8  The m a t e r i a l  i n  t h e  f i l t e r  h o l d e r  i s  d e f i n e d  as  
t h e  s o l i d  phase o f  t h e  w a s t e ,  and t h e  f i l t r a t e  i s  d e f i n e d  as t h e  
1 i q u i d  p h a s e .  

Some w a s t e s ,  s u c h  as o i l y  w a s t e s  and some p a i n t  w a s t e s ,  w i l l  
o b v i o u s l y  c o n t a i n  some m a t e r i a l  t h a t  appears  t o  be a l i q u i d .  Even 
a f t e r  a p p l y i n g  vacuum o r  p r e s s u r e  f i l t r a t i o n ,  as o u t l i n e d  i n  
S e c t i o n  7 . 1 . 1 . 7 ,  t h i s  m a t e r i a l  may n o t  f i l t e r .  I f  t h i s  i s  t h e  
c a s e ,  t h e  m a t e r i a l  w i t h i n  t h e  f i l t r a t i o n  d e v i c e  i s  d e f i n e d  as a 
s o l i d .  Do n o t  r e p l a c e  t h e  o r i g i n a l  f i l t e r  w i t h  a f r e s h  f i l t e r  
u n d e r  any c i r c u m s t a n c e s .  Use o n l y  one  f i l t e r .  

7 . 1 . 1 . 9  D e t e r m i n e  t h e  w e i g h t  o f  t h e  l i q u i d  phase  b y  
s u b t r a c t i n g  t h e  w e i g h t  o f  t h e  f i l t r a t e  c o n t a i n e r  ( s e e  S e c t i o n  
7 . 1 . 1 . 3 )  f r o m  t h e  t o t a l  w e i g h t  o f  t h e  f i l t r a t e - f i l l e d  c o n t a i n e r .  
D e t e r m i n e  t h e  w e i g h t  o f  t h e  s o l i d  phase  o f  t h e  w a s t e  samp le  b y  
s u b t r a c t i n g  t h e  w e i g h t  o f  t h e  l i q u i d  phase  f r o m  t h e  w e i g h t  o f  t h e  
t o t a l  w a s t e  samp le ,  as d e t e r m i n e d  i n  S e c t i o n  7 . 1 . 1 . 5  o r  7 . 1 . 1 . 7 .  

R e c o r d  t h e  w e i g h t  o f  t h e  l i q u i d  and s o l i d  p h a s e s .  
C a l c u l a t e  t h e  p e r c e n t  s o l i d s  as  f o l l o w s :  

W e i g h t  o f  s o l i d  ( S e c t i o n  7 . 1 . 1 . 9 )  
P e r c e n t  s o l  i d s  = x 100  

T o t a l  w e i g h t  o f  w a s t e  ( S e c t i o n  7 . 1 . 1 . 5  o r  7 . 1 . 1 . 7 )  

7 . 1 . 2  I f  t h e  p e r c e n t  s o l i d s  d e t e r m i n e d  i n  S e c t i o n  7 . 1 . 1 . 9  i s  
e q u a l  t o  o r  g r e a t e r  t h a n  0 . 5 % ,  t h e n  p r o c e e d  e i t h e r  t o  S e c t i o n  7 . 1 . 3  t o  
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d e t e r m i n e  w h e t h e r  t h e  s o l i d  m a t e r i a l  r e q u i r e s  p a r t i c l e  s i z e  r e d u c t i o n  o r  
t o  S e c t i o n  7 . 1 . 2 . 1  i f  i t  i s  n o t i c e d  t h a t  a s m a l l  amount o f  t h e  f i l t r a t e  i s  
e n t r a i n e d  i n  w e t t i n g  o f  t h e  f i l t e r .  I f  t h e  p e r c e n t  s o l i d s  d e t e r m i n e d  i n  
S e c t i o n  7 . 1 . 1 . 9  i s  l e s s  t h a n  0 . 5 % ,  t h e n  p r o c e e d  t o  S e c t i o n  7 . 2 . 9  i f  t h e  
n o n v o l a t i l e  TCLP i s  t o  be  p e r f o r m e d  and t o  S e c t i o n  7 . 3  w i t h  a f r e s h  
p o r t i o n  o f  t h e  w a s t e  i f  t h e  v o l a t i l e  TCLP i s  t o  be  p e r f o r m e d .  

7 . 1 . 2 . 1  Remove t h e  s o l i d  phase  and f i l t e r  f r o m  t h e  
f i  1 t r a t i  on  a p p a r a t u s .  

7 . 1 . 2 . 2  Dry t h e  f i l t e r  and s o l i d  phase  a t  100 2 20 " C  
u n t i l  t w o  s u c c e s s i v e  w e i g h i n g  y i e l d  t h e  same v a l u e  w i t h i n  i 1%. 
Record  t h e  f i n a l  w e i g h t .  

NOTE : C a u t i o n  s h o u l d  be  t a k e n  t o  e n s u r e  t h a t  t h e  s u b j e c t  s o l i d  w i l l  n o t  
f l a s h  upon h e a t i n g .  I t  i s  recommended t h a t  t h e  d r y i n g  oven  be  
v e n t e d  t o  a hood o r  o t h e r  a p p r o p r i a t e  d e v i c e .  

7 . 1 . 2 . 3  C a l c u l a t e  t h e  p e r c e n t  d r y  s o l i d s  as f o l l o w s :  

( W t .  o f  d r y  w a s t e  + f i l t e r )  - t a r e d  w t .  o f  f i l t e r  

I n i t i a l  w t .  o f  w a s t e  ( S e c t i o n  7 . 1 . 1 . 5  o r  7 . 1 . 1 . 7 )  
P e r c e n t  d r y  s o l i d s  = x 100 

7 . 1 . 2 . 4  I f  t h e  p e r c e n t  d r y  s o l i d s  i s  l e s s  t h a n  0 . 5 % ,  
t h e n  p r o c e e d  t o  S e c t i o n  7 . 2 . 9  i f  t h e  n o n v o l a t i l e  TCLP i s  t o  be  
p e r f o r m e d ,  and t o  S e c t i o n  7 . 3  i f  t h e  v o l a t i l e  TCLP i s  t o  be  
p e r f o r m e d .  I f  t h e  p e r c e n t  d r y  s o l i d s  i s  g r e a t e r  t h a n  o r  e q u a l  t o  
0 . 5 % .  and i f  t h e  n o n v o l a t i l e  TCLP i s  t o  be p e r f o r m e d ,  r e t u r n  t o  t h e  
b e g i n n i n g  o f  t h i s  S e c t i o n  ( 7 . 1 )  and,  w i t h  a f r e s h  p o r t i o n  o f  w a s t e ,  
d e t e r m i n e  w h e t h e r  p a r t i c l e  s i z e  r e d u c t i o n  i s  n e c e s s a r y  ( S e c t i o n  
7 . 1 . 3 )  and d e t e r m i n e  t h e  a p p r o p r i a t e  e x t r a c t i o n  f l u i d  ( S e c t i o n  
7 . 1 . 4 ) .  I f  o n l y  t h e  v o l a t i l e  TCLP i s  t o  be  p e r f o r m e d ,  see t h e  n o t e  
i n  S e c t i o n  7 . 1 . 4 .  

7 . 1 . 3  D e t e r m i n a t i o n  o f  whe the r  t h e  w a s t e  r e q u i r e s  p a r t i c l e  s i z e  
r e d u c t i o n  ( p a r t i c l e  s i z e  i s  r e d u c e d  d u r i n g  t h i s  s t e p ) :  U s i n g  t h e  s o l i d  
p o r t i o n  o f  t h e  w a s t e ,  e v a l u a t e  t h e  s o l i d  f o r  p a r t i c l e  s i z e .  P a r t i c l e  s i z e  
r e d u c t i o n  i s  r e q u i r e d ,  u n l e s s  t h e  s o l i d  has a s u r f a c e  a r e a  p e r  g ram o f  
m a t e r i a l  equa l  t o  o r  g r e a t e r  t h a n  3 . 1  cm2, o r  i s  s m a l l e r  t h a n  1 cm i n  i t s  
n a r r o w e s t  d i m e n s i o n  (LL, i s  c a p a b l e  o f  p a s s i n g  t h r o u g h  a 9 . 5  mm ( 0 . 3 7 5  
i n c h )  s t a n d a r d  s i e v e ) .  I f  t h e  s u r f a c e  a r e a  i s  s m a l l e r  o r  t h e  p a r t i c l e  
s i z e  l a r g e r  t h a n  d e s c r i b e d  above ,  p r e p a r e  t h e  s o l i d  p o r t i o n  o f  t h e  w a s t e  
f o r  e x t r a c t i o n  b y  c r u s h i n g ,  c u t t i n g ,  o r  g r i n d i n g  t h e  w a s t e  t o  a s u r f a c e  
a r e a  o r  p a r t i c l e  s i z e  as d e s c r i b e d  above. I f  t h e  s o l i d s  a r e  p r e p a r e d  f o r  
o r g a n i c  v o l a t i l e s  e x t r a c t i o n ,  s p e c i a l  p r e c a u t i o n s  mus t  be t a k e n  ( s e e  
S e c t i o n  7 . 3 . 6 ) .  

NOTE: S u r f a c e  a r e a  c r i t e r i a  a r e  meant  f o r  f i l a m e n t o u s  (e.o., p a p e r ,  c l o t h ,  and 
s i m i l a r )  w a s t e  m a t e r i a l s .  A c t u a l  measurement  o f  s u r f a c e  a r e a  i s  n o t  
r e q u i r e d ,  n o r  i s  i t  recommended. Fo r  m a t e r i a l s  t h a t  d o  n o t  o b v i o u s l y  meet 
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t h e  c r i t e r i a ,  sample  s p e c i f i c  me thods  w o u l d  need t o  be  d e v e  oped and 
emp loyed  t o  measure  t h e  s u r f a c e  a r e a .  Such m e t h o d o l o g y  i s  c u r r e n t l y  n o t  
a v a i l a b l e .  

7 . 1 . 4  D e t e r m i n a t i o n  of a p p r o p r i a t e  e x t r a c t i o n  f l u i d :  If t h e  
s o l i d  c o n t e n t  o f  t h e  w a s t e  i s  g r e a t e r  t h a n  o r  e q u a l  t o  0 . 5 %  and i f  t h e  
samp le  w i l l  be e x t r a c t e d  f o r  n o n v o l a t i l e  c o n s t i t u e n t s  ( S e c t i o n  7 . 2 ) .  
d e t e r m i n e  t h e  a p p r o p r i a t e  f l u i d  ( S e c t i o n  5 . 7 )  f o r  t h e  n o n v o l a t i l e s  
e x t r a c t i o n  as f o l l o w s :  

NOTE : TCLP e x t r a c t i o n  f o r  v o l a t i l e  c o n s t i t u e n t s  uses  o n l y  e x t r a c t i o n  
f l u i d  111 ( S e c t i o n  5 . 7 . 1 ) .  T h e r e f o r e ,  i f  TCLP e x t r a c t i o n  f o r  
n o n v o l a t i l e s  i s  n o t  r e q u i r e d ,  p r o c e e d  t o  S e c t i o n  7 . 3 .  

7 . 1 . 4 . 1  Weigh o u t  a s m a l l  subsample  o f  t h e  s o l i d  phase 
o f  t h e  was te ,  reduce  t h e  s o l i d  ( i f  n e c e s s a r y )  t o  a p a r t i c l e  s i z e  o f  
a p p r o x i m a t e l y  1 mm i n  d i a m e t e r  o r  l e s s ,  and t r a n s f e r  5 . 0  grams o f  
t h e  s o l i d  phase o f  t h e  w a s t e  t o  a 500 mL b e a k e r  o r  E r l e n m e y e r  
f l a s k .  

7 . 1 . 4 . 2  Add 9 6 . 5  mL o f  r e a g e n t  w a t e r  t o  t h e  b e a k e r ,  
c o v e r  w i t h  a w a t c h g l a s s ,  and s t i r  v i g o r o u s l y  f o r  5 m i n u t e s  u s i n g  a 
m a g n e t i c  s t i r r e r .  Measure  and r e c o r d  t h e  pH. I f  t h e  pH i s  C 5 . 0 ,  
use  e x t r a c t i o n  f l u i d  #1. P r o c e e d  t o  S e c t i o n  7 . 2 .  

7 . 1 . 4 . 3  I f  t h e  pH f r o m  S e c t i o n  7 . 1 . 4 . 2  i s  > 5 . 0 ,  add 
3 . 5  mL 1N HC1, s l u r r y  b r i e f l y ,  c o v e r  w i t h  a w a t c h g l a s s ,  h e a t  t o  50 
" C ,  and h o l d  a t  50 " C  f o r  10 m i n u t e s .  

7 . 1 . 4 . 4  L e t  t h e  s o l u t i o n  c o o l  t o  room t e m p e r a t u r e  and 
r e c o r d  t h e  pH. I f  t h e  pH i s  < 5 . 0 ,  use  e x t r a c t i o n  f l u i d  #l .  I f  t h e  
pH i s  > 5 . 0 ,  use  e x t r a c t i o n  f l u i d  # 2 .  Proceed  t o  S e c t i o n  7 . 2 .  

7 . 1 . 5  I f  t h e  a l i q u o t  o f  t h e  w a s t e  used  f o r  t h e  p r e l i m i n a r y  
e v a l u a t i o n  ( S e c t i o n s  7 . 1 . 1  - 7 . 1 . 4 )  was d e t e r m i n e d  t o  be  100% s o l i d  a t  
S e c t i o n  7 . 1 . 1 . 1 ,  t h e n  i t  can  be  used  f o r  t h e  S e c t i o n  7 . 2  e x t r a c t i o n  
( a s s u m i n g  a t  l e a s t  100  grams r e m a i n ) ,  and t h e  S e c t i o n  7 . 3  e x t r a c t i o n  
( a s s u m i n g  a t  l e a s t  25 grams r e m a i n ) .  I f  t h e  a l i q u o t  was s u b j e c t e d  t o  t h e  
p r o c e d u r e  i n  S e c t i o n  7 . 1 . 1 . 7 ,  t h e n  a n o t h e r  a l i q u o t  s h a l l  be  used  f o r  t h e  
v o l a t i l e  e x t r a c t i o n  p r o c e d u r e  i n  S e c t i o n  7 . 3 .  The a l i q u o t  o f  t h e  w a s t e  
s u b j e c t e d  t o  t h e  p r o c e d u r e  i n  S e c t i o n  7 . 1 . 1 . 7  m i g h t  be a p p r o p r i a t e  f o r  use  
f o r  t h e  S e c t i o n  7 . 2  e x t r a c t i o n  i f  an a d e q u a t e  amount o f  s o l i d  ( a s  
d e t e r m i n e d  b y  S e c t i o n  7 . 1 . 1 . 9 )  was o b t a i n e d .  The amount o f  s o l i d  
n e c e s s a r y  i s  dependen t  upon w h e t h e r  a s u f f i c i e n t  amount o f  e x t r a c t  w i l l  be  
p r o d u c e d  t o  s u p p o r t  t h e  a n a l y s e s .  I f  an adequa te  amount o f  s o l i d  r e m a i n s ,  
p r o c e e d  t o  S e c t i o n  7 . 2 . 1 0  o f  t h e  n o n v o l a t i l e  TCLP e x t r a c t i o n .  

7 . 2  P r o c e d u r e  When V o l a t i l e s  a r e  n o t  I n v o l v e d  

A minimum sample  s i z e  o f  1 0 0  grams ( s o l i d  and l i q u i d  phases )  i s  recommend- 
ed .  I n  some c a s e s ,  a l a r g e r  samp le  s i z e  may be a p p r o p r i a t e ,  d e p e n d i n g  on  t h e  
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s o l i d s  c o n t e n t  o f  t h e  w a s t e  sample  ( p e r c e n t  s o l i d s ,  See S e c t i o n  7 . 1 . 1 1 ,  w h e t h e r  
t h e  i n i t i a l  l i q u i d  phase o f  t h e  w a s t e  w i l l  be m i s c i b l e  w i t h  t h e  aqueous e x t r a c t  
o f  t h e  s o l i d ,  and w h e t h e r  i n o r g a n i c s ,  s e m i v o l a t i l e  o r g a n i c s ,  p e s t i c i d e s ,  and 
h e r b i c i d e s  a r e  a l l  a n a l y t e s  o f  c o n c e r n .  Enough s o l i d s  s h o u l d  be  g e n e r a t e d  f o r  
e x t r a c t i o n  such t h a t  t h e  vo lume o f  TCLP e x t r a c t  w i l l  be s u f f i c i e n t  t o  s u p p o r t  a l l  
o f  t h e  a n a l y s e s  r e q u i r e d .  I f  t h e  amount o f  e x t r a c t  g e n e r a t e d  by  a s i n g l e  TCLP 
e x t r a c t i o n  w i l l  n o t  be s u f f i c i e n t  t o  p e r f o r m  a l l  o f  t h e  a n a l y s e s ,  more  t h a n  one 
e x t r a c t i o n  may be p e r f o r m e d  and t h e  e x t r a c t s  f r o m  each combined and a l i q u o t e d  f o r  
a n a l y s i s .  

7 . 2 . 1  I f  t h e  w a s t e  w i l l  o b v i o u s l y  y i e l d  no l i q u i d  when s u b j e c t e d  
t o  p r e s s u r e  f i l t r a t i o n  (b, i s  100% s o l i d ,  see S e c t i o n  7 . 1 . 1 ) ,  we igh  o u t  
a subsample  o f  t h e  w a s t e  ( 1 0 0  gram minimum) and p r o c e e d  t o  S e c t i o n  7 . 2 . 9 .  

7 . 2 . 2  I f  t h e  samp le  i s  l i q u i d  o r  m u l t i p h a s i c ,  l i q u i d / s o l i d  
s e p a r a t i o n  i s  r e q u i r e d .  T h i s  i n v o l v e s  t h e  f i l t r a t i o n  d e v i c e  d e s c r i b e d  i n  
S e c t i o n  4 . 3 . 2  and i s  o u t l i n e d  i n  S e c t i o n s  7 . 2 . 3  t o  7 . 2 . 8 .  

7 . 2 . 3  P r e - w e i g h  t h e  c o n t a i n e r  t h a t  w i l l  r e c e i v e  t h e  f i l t r a t e .  

7 . 2 . 4  Assemb le  t h e  f i l t e r  h o l d e r  and f i l t e r  f o l l o w i n g  t h e  
m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  P l a c e  t h e  f i l t e r  on  t h e  s u p p o r t  s c r e e n  and 
s e c u r e .  A c i d  wash t h e  f i l t e r  i f  e v a l u a t i n g  t h e  m o b i l i t y  o f  m e t a l s  ( s e e  
S e c t i o n  4 . 4 ) .  

NOTE : A c i d  washed f i l t e r s  may be  used f o r  a l l  n o n v o l a t i l e  e x t r a c t i o n s  
even  when m e t a l s  a r e  n o t  o f  c o n c e r n .  

7 . 2 . 5  Weigh o u t  a subsample o f  t h e  w a s t e  ( 1 0 0  gram minimum) and 
r e c o r d  t h e  w e i g h t .  I f  t h e  w a s t e  c o n t a i n s  < 0 . 5 %  d r y  s o l i d s  ( S e c t i o n  
7 . 1 . 2 1 ,  t h e  l i q u i d  p o r t i o n  o f  t h e  w a s t e ,  a f t e r  f i l t r a t i o n ,  i s  d e f i n e d  as 
t h e  TCLP e x t r a c t .  T h e r e f o r e ,  enough o f  t h e  samp le  s h o u l d  be  f i l t e r e d  so  
t h a t  t h e  amount o f  f i l t e r e d  l i q u i d  w i l l  s u p p o r t  a l l  o f  t h e  a n a l y s e s  
r e q u i r e d  o f  t h e  TCLP e x t r a c t .  F o r  w a s t e s  c o n t a i n i n g  > 0 . 5 %  d r y  s o l i d s  
( S e c t i o n s  7 . 1 . 1  o r  7 .1 .21 ,  use t h e  p e r c e n t  s o l i d s  i n f o r m a t i o n  o b t a i n e d  i n  
S e c t i o n  7 . 1 . 1  t o  d e t e r m i n e  t h e  op t imum sample s i z e  ( 1 0 0  g ram minimum) f o r  
f i l t r a t i o n .  Enough s o l i d s  s h o u l d  be g e n e r a t e d  by  f i l t r a t i o n  t o  s u p p o r t  
t h e  a n a l y s e s  t o  be p e r f o r m e d  on t h e  TCLP e x t r a c t .  

7 . 2 . 6  A l l o w  s l u r r i e s  t o  s t a n d  t o  p e r m i t  t h e  s o l i d  phase t o  
s e t t l e .  Wastes t h a t  s e t t l e  s l o w l y  may be c e n t r i f u g e d  p r i o r  t o  f i l t r a t i o n .  
Use c e n t r i f u g a t i o n  o n l y  as an a i d  t o  f i l t r a t i o n .  I f  t h e  w a s t e  i s  
c e n t r i f u g e d ,  t h e  l i q u i d  s h o u l d  be d e c a n t e d  and f i l t e r e d  f o l l o w e d  b y  
f i l t r a t i o n  o f  t h e  s o l i d  p o r t i o n  o f  t h e  w a s t e  t h r o u g h  t h e  same f i l t r a t i o n  
s y s t e m .  

7 . 2 . 7  Q u a n t i t a t i v e l y  t r a n s f e r  t h e  w a s t e  sample  ( l i q u i d  and s o l i d  
phases )  t o  t h e  f i l t e r  h o l d e r  ( s e e  S e c t i o n  4 . 3 . 2 ) .  Spread t h e  was te  sample 
e v e n l y  o v e r  t h e  s u r f a c e  o f  t h e  f i l t e r .  I f  f i l t r a t i o n  o f  t h e  w a s t e  a t  4 "C 
r e d u c e s  t h e  amount o f  e x p r e s s e d  l i q u i d  o v e r  w h a t  w o u l d  be  e x p r e s s e d  a t  
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room t e m p e r a t u r e ,  t h e n  a l l o w  t h e  sample  t o  w a r m  up -- t o  F ~ S  P e g e r a t u r e  i n  
t h e  d e v i c e  b e f o r e  f i l t e r i n g .  

NOTE : I f  w a s t e  m a t e r i a l  (>1% o f  t h e  o r i g i n a l  sample  w e i g h t )  has  o b v i o u s l y  
a d h e r e d  t o  t h e  c o n t a i n e r  used  t o  t r a n s f e r  t h e  samp le  t o  t h e  
f i l t r a t i o n  a p p a r a t u s ,  d e t e r m i n e  t h e  w e i g h t  o f  t h i s  r e s i d u e  and 
s u b t r a c t  i t  f r o m  t h e  sample  w e i g h t  d e t e r m i n e d  i n  S e c t i o n  7 . 2 . 5 ,  t o  
d e t e r m i n e  t h e  w e i g h t  o f  t h e  w a s t e  samp le  t h a t  w i l l  be f i l t e r e d .  

G r a d u a l l y  a p p l y  vacuum o r  g e n t l e  p r e s s u r e  o f  1 - 1 0  p s i ,  u n t i l  a i r  o r  
p r e s s u r i z i n g  gas  moves t h r o u g h  t h e  f i l t e r .  I f  t h i s  p o i n t  i s  n o t  r e a c h e d  
u n d e r  10 p s i ,  and i f  no a d d i t i o n a l  l i q u i d  has passed t h r o u g h  t h e  f i l t e r  i n  
any  2 m i n u t e  i n t e r v a l ,  s l o w l y  i n c r e a s e  t h e  p r e s s u r e  i n  1 0  p s i  i n c r e m e n t s  
t o  a maximum o f  50 p s i .  A f t e r  each i n c r e m e n t a l  i n c r e a s e  o f  10  p s i ,  if t h e  
p r e s s u r i z i n g  gas  has n o t  moved t h r o u g h  t h e  f i l t e r ,  and i f  no  a d d i t i o n a l  
l i q u i d  has  passed t h r o u g h  t h e  f i l t e r  i n  any 2 m i n u t e  i n t e r v a l ,  p r o c e e d  t o  
t h e  n e x t  1 0  p s i  i n c r e m e n t .  When t h e  p r e s s u r i z i n g  gas b e g i n s  t o  move 
t h r o u g h  t h e  f i l t e r ,  o r  when t h e  l i q u i d  f l o w  has ceased  a t  50 p s i  (L, 
f i l t r a t i o n  does  n o t  r e s u l t  i n  any  a d d i t i o n a l  f i l t r a t e  w i t h i n  a 2 m i n u t e  
p e r i o d ) ,  s t o p  t h e  f i l t r a t i o n .  

NOTE : I n s t a n t a n e o u s  a p p l i c a t i o n  o f  h i g h  p r e s s u r e  can  d e g r a d e  t h e  g l a s s  
f i b e r  f i l t e r  and may c a u s e  p r e m a t u r e  p l u g g i n g .  

7 . 2 . 8  The m a t e r i a l  i n  t h e  f i l t e r  h o l d e r  i s  d e f i n e d  as t h e  s o l i d  
p h a s e  o f  t h e  w a s t e ,  and t h e  f i l t r a t e  i s  d e f i n e d  as t h e  l i q u i d  phase .  
Weigh  t h e  f i l t r a t e .  The l i q u i d  phase  may now be e i t h e r  a n a l y z e d  (See 
S e c t i o n  7 . 2 . 1 2 )  o r  s t o r e d  a t  4 " C  u n t i l  t i m e  o f  a n a l y s i s .  

NOTE : Some w a s t e s ,  such  as o i l y  w a s t e s  and some p a i n t  w a s t e s ,  w i l l  
o b v i o u s l y  c o n t a i n  some m a t e r i a l  t h a t  appears  t o  be a l i q u i d .  Even 
a f t e r  a p p l y i n g  vacuum o r  p r e s s u r e  f i l t r a t i o n ,  as  o u t l i n e d  i n  
S e c t i o n  7 .2 .7 ,  t h i s  m a t e r i a l  may n o t  f i l t e r .  I f  t h i s  i s  t h e  c a s e ,  
t h e  m a t e r i a l  w i t h i n  t h e  f i l t r a t i o n  d e v i c e  i s  d e f i n e d  as a s o l i d  and 
i s  c a r r i e d  t h r o u g h  t h e  e x t r a c t i o n  as a s o l i d .  Do n o t  r e p l a c e  t h e  
o r i g i n a l  f i l t e r  w i t h  a f r e s h  f i l t e r  u n d e r  any c i r c u m s t a n c e s .  Use 
o n l y  one f i l t e r .  

7 . 2 . 9  I f  t h e  w a s t e  c o n t a i n s  < 0 . 5 %  d r y  s o l i d s  ( s e e  S e c t i o n  
7 . 1 . 2 1 ,  p r o c e e d  t o  S e c t i o n  7 . 2 . 1 3 .  I f  t h e  w a s t e  c o n t a i n s  >0 .5% d r y  s o l i d s  
( s e e  S e c t i o n  7 . 1 . 1  o r  7 . 1 . 2 1 ,  and i f  p a r t i c l e  s i z e  r e d u c t i o n  o f  t h e  s o l i d  
was needed  i n  S e c t i o n  7 . 1 . 3 ,  p r o c e e d  t o  S e c t i o n  7 . 2 . 1 0 .  I f  t h e  w a s t e  as 
r e c e i v e d  passes  a 9 . 5  mm s i e v e ,  q u a n t i t a t i v e l y  t r a n s f e r  t h e  s o l i d  m a t e r i a l  
i n t o  t h e  e x t r a c t o r  b o t t l e  a l o n g  w i t h  t h e  f i l t e r  used  t o  s e p a r a t e  t h e  
i n i t i a l  l i q u i d  f r o m  t h e  s o l i d  phase ,  and p r o c e e d  t o  S e c t i o n  7 . 2 . 1 1 .  

7 . 2 . 1 0  P r e p a r e  t h e  s o l i d  p o r t i o n  o f  t h e  w a s t e  f o r  e x t r a c t i o n  by  
c r u s h i n g ,  c u t t i n g ,  o r  g r i n d i n g  t h e  w a s t e  t o  a s u r f a c e  a r e a  o r  p a r t i c l e  
s i z e  as d e s c r i b e d  i n  S e c t i o n  7 . 1 . 3 .  When t h e  s u r f a c e  a r e a  o r  p a r t i c l e  
s i z e  has  been  a p p r o p r i a t e l y  a l t e r e d ,  q u a n t i t a t i v e l y  t r a n s f e r  t h e  s o l i d  
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m a t e r i a l  i n t o  an e x t r a c t o r  b o t t l e .  I n c l u d e  t h e  f i l t e r  used t o  s e p a r a t e  t h e  
i n i t i a l  l i q u i d  f r o m  t h e  s o l i d  phase .  

NOTE : S i e v i n g  o f  t h e  w a s t e  i s  n o t  n o r m a l l y  r e q u i r e d .  S u r f a c e  a r e a  
r e q u i r e m e n t s  a r e  meant f o r  f i l a m e n t o u s  (a, p a p e r ,  c l o t h )  and 
s i m i l a r  w a s t e  m a t e r i a l s .  A c t u a l  measurement o f  s u r f a c e  a r e a  i s  n o t  
recommended. I f  s i e v i n g  i s  n e c e s s a r y ,  a T e f l o n  c o a t e d  s i e v e  s h o u l d  
b e  used  t o  a v o i d  c o n t a m i n a t i o n  o f  t h e  samp le .  

7 . 2 . 1 1  D e t e r m i n e  t h e  amount o f  e x t r a c t i o n  f l u i d  t o  add t o  t h e  
e x t r a c t o r  v e s s e l  as f o l  1 ows: 

20 x p e r c e n t  s o l i d s  ( S e c t i o n  7 . 1 . 1 )  x w e i g h t  o f  w a s t e  
f i l t e r e d  ( S e c t i o n  7 . 2 . 5  o r  7 . 2 . 7 )  

- Weigh t  o f  - 
e x t r a c t i o n  f l u i d  100 

S l o w l y  add t h i s  amount o f  a p p r o p r i a t e  e x t r a c t i o n  f l u i d  ( s e e  S e c t i o n  
7 . 1 . 4 )  t o  t h e  e x t r a c t o r  v e s s e l .  C l o s e  t h e  e x t r a c t o r  b o t t l e  t i g h t l y * ( i t  i s  
recommended t h a t  T e f l o n  t a p e  be used  t o  e n s u r e  a t i g h t  s e a l ) .  s e c u r e  i n  
r o t a r y  a g i t a t i o n  d e v i c e ,  and r o t a t e  a t  30  If: 2 rpm f o r  18 ~f: 2 h o u r s .  
Amb ien t  t e m p e r a t u r e  (b, t e m p e r a t u r e  o f  room i n  w h i c h  e x t r a c t i o n  t a k e s  
p l a c e )  s h a l l  be m a i n t a i n e d  a t  23 If: 2 " C  d u r i n g  t h e  e x t r a c t i o n  p e r i o d .  

NOTE : As a g i t a t i o n  c o n t i n u e s ,  p r e s s u r e  may b u i l d  up  w i t h i n  t h e  e x t r a c t o r  
b o t t l e  f o r  some t y p e s  o f  w a s t e s  (e.q., l i m e d  o r  c a l c i u m  c a r b o n a t e  
c o n t a i n i n g  w a s t e  may evolv 'e gases  s u c h  as c a r b o n  d i o x i d e ) .  To 
r e l i e v e  e x c e s s  p r e s s u r e ,  t h e  e x t r a c t o r  b o t t l e  may be p e r i o d i c a l l y  
opened (e.q., a f t e r  15  m i n u t e s ,  30 m i n u t e s ,  and 1 h o u r )  and v e n t e d  
i n t o  a hood .  

7 . 2 . 1 2  F o l l o w i n g  t h e  1 8  f. 2 h o u r  e x t r a c t i o n ,  s e p a r a t e  t h e  
m a t e r i a l  i n  t h e  e x t r a c t o r  v e s s e l  i n t o  i t s  component  l i q u i d  and s o l i d  
phases  b y  f i l t e r i n g  t h r o u g h  a new g l a s s  f i b e r  f i l t e r ,  as o u t l i n e d  i n  
S e c t i o n  7 . 2 . 7 .  F o r  f i n a l  f i l t r a t i o n  o f  t h e  TCLP e x t r a c t ,  t h e  g l a s s  f i b e r  
f i l t e r  may be changed,  i f  n e c e s s a r y ,  t o  f a c i l i t a t e  f i l t r a t i o n .  F i l t e r ( s 1  
s h a l l  be  a c i d - w a s h e d  ( s e e  S e c t i o n  4 . 4 )  i f  e v a l u a t i n g  t h e  m o b i l i t y  o f  
m e t a l s .  

7 . 2 . 1 3  P r e p a r e  t h e  TCLP e x t r a c t  as f o l l o w s :  

7 . 2 . 1 3 . 1  I f  t h e  w a s t e  c o n t a i n e d  no  i n i t i a l  l i q u i d  
phase ,  t h e  f i l t e r e d  l i q u i d  m a t e r i a l  o b t a i n e d  f r o m  S e c t i o n  7 . 2 . 1 2  i s  
d e f i n e d  as t h e  TCLP e x t r a c t .  P r o c e e d  t o  S e c t i o n  7 . 2 . 1 4 .  

7 . 2 . 1 3 . 2  I f  c o m p a t i b l e  (e.s,. m u l t i p l e  phases  w i l l  n o t  
r e s u l t  on c o m b i n a t i o n ) ,  combine  t h e  f i l t e r e d  l i q u i d  r e s u l t i n g  f r o m  
S e c t i o n  7 . 2 . 1 2  w i t h  t h e  i n i t i a l  l i q u i d  phase o f  t h e  w a s t e  o b t a i n e d  
i n  S e c t i o n  7 . 2 . 7 .  T h i s  comb ined  l i q u i d  i s  d e f i n e d  as t h e  TCLP 
e x t r a c t .  P r o c e e d  t o  S e c t i o n  7 . 2 . 1 4 .  
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-- 8 0 8 2  - 
7 . 2 . 1 3 . 3  I f  t h e  i n i t i a l  l i q u i d  phase  o f  t h e  w a s t e ,  as  

o b t a i n e d  f r o m  S e c t i o n  7 . 2 . 7 ,  i s  n o t  o r  may n o t  be c o m p a t i b l e  w i t h  
t h e  f i l t e r e d  l i q u i d  r e s u l t i n g  f r o m  S e c t i o n  7 . 2 . 1 2 ,  do  n o t  comb ine  
t h e s e  l i q u i d s .  A n a l y z e  t h e s e  l i q u i d s ,  c o l l e c t i v e l y  d e f i n e d  as t h e  
TCLP e x t r a c t ,  and combine  t h e  r e s u l t s  m a t h e m a t i c a l l y .  as d e s c r i b e d  
i n  S e c t i o n  7 . 2 . 1 4 .  

7 . 2 . 1 4  F o l l o w i n g  c o l l e c t i o n  o f  t h e  TCLP e x t r a c t ,  t h e  pH o f  t h e  
e x t r a c t  s h o u l d  be r e c o r d e d .  I m m e d i a t e l y  a l i q u o t  and p r e s e r v e  t h e  e x t r a c t  
f o r  a n a l y s i s .  M e t a l s  a l i q u o t s  must  be  a c i d i f i e d  w i t h  n i t r i c  a c i d  t o  
pH < 2 .  I f  p r e c i p i t a t i o n  i s  o b s e r v e d  upon a d d i t i o n  o f  n i t r i c  a c i d  t o  a 
s m a l l  a l i q u o t  o f  t h e  e x t r a c t ,  t h e n  t h e  r e m a i n i n g  p o r t i o n  o f  t h e  e x t r a c t  
f o r  m e t a l s  a n a l y s e s  s h a l l  n o t  be a c i d i f i e d  and t h e  e x t r a c t  s h a l l  b e  
a n a l y z e d  as soon  as p o s s i b l e .  A l l  o t h e r  a l i q u o t s  mus t  be  s t o r e d  u n d e r  
r e f r i g e r a t i o n  ( 4  " C )  u n t i l  a n a l y z e d .  The TCLP e x t r a c t  s h a l l  be p r e p a r e d  
and a n a l y z e d  a c c o r d i n g  t o  a p p r o p r i a t e  a n a l y t i c a l  me thods .  TCLP e x t r a c t s  t o  
be  a n a l y z e d  f o r  m e t a l s  s h a l l  be a c i d  d i g e s t e d  e x c e p t  i n  t h o s e  i n s t a n c e s  
where  d i g e s t i o n  causes  l o s s  o f  m e t a l l i c  a n a l y t e s .  I f  an a n a l y s i s  o f  t h e  
u n d i g e s t e d  e x t r a c t  shows t h a t  t h e  c o n c e n t r a t i o n  o f  any  r e g u l a t e d  m e t a l l i c  
a n a l y t e  exceeds  t h e  r e g u l a t o r y  l e v e l ,  t h e n  t h e  w a s t e  i s  h a z a r d o u s  and 
d i g e s t i o n  o f  t h e  e x t r a c t  i s  n o t  n e c e s s a r y .  However ,  d a t a  on u n d i g e s t e d  
e x t r a c t s  a l o n e  c a n n o t  be  used  t o  d e m o n s t r a t e  t h a t  t h e  w a s t e  i s  n o t  
h a z a r d o u s .  I f  t h e  i n d i v i d u a l  phases  a r e  t o  be  a n a l y z e d  s e p a r a t e l y ,  
d e t e r m i n e  t h e  vo lume o f  t h e  i n d i v i d u a l  phases  ( t o  & 0 . 5 % ) ,  c o n d u c t  t h e  
a p p r o p r i a t e  a n a l y s e s ,  and comb ine  t h e  r e s u l t s  m a t h e m a t i c a l l y  by  u s i n g  a 
s i m p l e  v o l u m e - w e i g h t e d  a v e r a g e :  

( V I )  ( C 1 )  + (V,)  ( C 2 )  

V I  + v 2  

F i n a l  A n a l y t e  C o n c e n t r a t i o n  = 

where :  

V, = The vo lume o f  t h e  f i r s t  phase ( L ) .  
C1 = The c o n c e n t r a t i o n  o f  t h e  a n a l y t e  o f  c o n c e r n  i n  t h e  f i r s t  phase ( m g / L ) .  
V z  = The vo lume o f  t h e  second  phase ( L ) .  
C 2  = The c o n c e n t r a t i o n  o f  t h e  a n a l y t e  o f  c o n c e r n  i n  t h e  second  phase 

( m g / L ) .  

7 .2 .15  Compare t h e  a n a l y t e  c o n c e n t r a t i o n s  i n  t h e  TCLP e x t r a c t  
w i t h  t h e  l e v e l s  i d e n t i f i e d  i n  t h e  a p p r o p r i a t e  r e g u l a t i o n s .  R e f e r  t o  
S e c t i o n  8 .0  f o r  q u a l i t y  a s s u r a n c e  r e q u i r e m e n t s .  

7 . 3  P r o c e d u r e  When Vo l  a t i  1 es a r e  I n v o l  ved  

Use t h e  ZHE d e v i c e  t o  o b t a i n  TCLP e x t r a c t  f o r  a n a l y s i s  o f  v o l a t i l e  
compounds o n l y .  E x t r a c t  r e s u l t i n g  f r o m  t h e  use o f  t h e  ZHE s h a l l  n o t  be used t o  
e v a l u a t e  t h e  m o b i l i t y  o f  n o n v o l a t i l e  a n a l y t e s  (e.q., m e t a l s ,  p e s t i c i d e s ,  e t c .  1 .  

The ZHE d e v i c e  has a p p r o x i m a t e l y  a 500.mL i n t e r n a l  c a p a c i t y .  The ZHE can  
t h u s  accommodate a maximum o f  25 grams o f  s o l i d  ( d e f i n e d  as  t h a t  f r a c t i o n  o f  a 
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sample  f r o m  w h i c h  no a d d i t i o n a l  l i q u i d  may be f o r c e d  o u t  b y  an a p p l i e d  p r e s s u r e  
o f  50  p s i ) ,  due t o  t h e  need t o  add an amount o f  e x t r a c t i o n  f l u i d  e q u a l  t o  20 
t i m e s  t h e  w e i g h t  o f  t h e  s o l i d  phase .  

Charge t h e  ZHE w i t h  sample  o n l y  once and do n o t  open t h e  d e v i c e  u n t i l  t h e  
f i n a l  e x t r a c t  ( o f  t h e  s o l i d )  has been c o l l e c t e d .  Repeated  f i l l i n g  o f  t h e  ZHE t o  
o b t a i n  25 grams o f  s o l i d  i s  n o t  p e r m i t t e d .  

Do n o t  a l l o w  t h e  w a s t e ,  t h e  i n i t i a l  l i q u i d  phase ,  o r  t h e  e x t r a c t  t o  b e  
exposed  t o  t h e  a tmosphere  f o r  any  more  t i m e  t h a n  i s  a b s o l u t e l y  n e c e s s a r y .  Any 
m a n i p u l a t i o n  o f  t h e s e  m a t e r i a l s  s h o u l d  be done when c o l d  ( 4  " C )  t o  m i n i m i z e  l o s s  
o f  v o l a t i l e s .  

7 . 3 . 1  P r e - w e i g h  t h e  ( e v a c u a t e d )  f i l t r a t e  c o l l e c t i o n  c o n t a i n e r  
( S e e  S e c t i o n  4 . 6 )  and s e t  a s i d e .  If u s i n g  a TEDLAR" bag ,  e x p r e s s  a l l  
l i q u i d  f r o m  t h e  Z H E  d e v i c e  i n t o  t h e  bag,  w h e t h e r  f o r  t h e  i n i t i a l  o r  f i n a l  
l i q u i d / s o l i d  s e p a r a t i o n ,  and t a k e  an a l i q u o t  f r o m  t h e  l i q u i d  i n  t h e  bag 
f o r  a n a l y s i s .  The c o n t a i n e r s  l i s t e d  i n  S e c t i o n  4 . 6  a r e  recommended f o r  
use  u n d e r  t h e  c o n d i t i o n s  s t a t e d  i n  S e c t i o n s  4 . 6 . 1  - 4 . 6 . 3 .  

7 . 3 . 2  P l a c e  t h e  Z H E  p i s t o n  w i t h i n  t h e  body o f  t h e  ZHE ( i t  may be 
h e l p f u l  f i r s t  t o  m o i s t e n  t h e  p i s t o n  O - r i n g s  s l i g h t l y  w i t h  e x t r a c t i o n  
f l u i d ) .  A d j u s t  t h e  p i s t o n  w i t h i n  t h e  ZHE body  t o  a h e i g h t  t h a t  w i l l  
m i n i m i z e  t h e  d i s t a n c e  t h e  p i s t o n  w i l l  have  t o  move once t h e  ZHE i s  cha rged  
w i t h  samp le  ( b a s e d  upon samp le  s i z e  r e q u i r e m e n t s  d e t e r m i n e d  f r o m  S e c t i o n  
7 . 3 ,  S e c t i o n  7 . 1 . 1  a n d / o r  7 . 1 . 2 ) .  Secu re  t h e  gas  i n l e t / o u t l e t  f l a n g e  
( b o t t o m  f l a n g e )  o n t o  t h e  Z H E  body  i n  a c c o r d a n c e  w i t h  t h e  m a n u f a c t u r e r ' s  
i n s t r u c t i o n s .  S e c u r e  t h e  g l a s s  f i b e r  f i l t e r  be tween  t h e  s u p p o r t  s c r e e n s  
and s e t  a s i d e .  S e t  l i q u i d  i n l e t / o u t l e t  f l a n g e  ( t o p  f l a n g e )  a s i d e .  

7 . 3 . 3  I f  t h e  w a s t e  i s  100% s o l i d  ( s e e  S e c t i o n  7 . 1 . 1 ) .  w e i g h  o u t  
a subsample  ( 2 5  gram maximum) o f  t h e  was te ,  r e c o r d  w e i g h t ,  and p r o c e e d  t o  
S e c t i o n  7 . 3 . 5 .  

7 . 3 . 4  I f  t h e  w a s t e  c o n t a i n s  < 0 .5% d r y  s o l i d s  ( S e c t i o n  7 . 1 . 2 1 ,  
t h e  l i q u i d  p o r t i o n  o f  w a s t e ,  a f t e r  f i l t r a t i o n ,  i s  d e f i n e d  as t h e  TCLP 
e x t r a c t .  F i l t e r  enough o f  t h e  sample  s o  t h a t  t h e  amount o f  f i l t e r e d  
l i q u i d  w i l l  s u p p o r t  a l l  o f  t h e  v o l a t i l e  a n a l y s e s  r e q u i r e d .  F o r  w a s t e s  
c o n t a i n i n g  2 0 . 5 %  d r y  s o l i d s  ( S e c t i o n s  7 . 1 . 1  a n d / o r  7 . 1 . 2 1 ,  use  t h e  
p e r c e n t  s o l i d s  i n f o r m a t i o n  o b t a i n e d  i n  S e c t i o n  7 . 1 . 1  t o  d e t e r m i n e  t h e  
op t imum samp le  s i z e  t o  c h a r g e  i n t o  t h e  Z H E .  The recommended samp le  s i z e  
i s  as f o l l o w s :  

7 . 3 . 4 . 1  F o r  was tes  c o n t a i n i n g  < 5% s o l i d s  ( s e e  S e c t i o n  
7 . 1 . 1 ) .  w e i g h  o u t  a 500 gram subsample  o f  w a s t e  and r e c o r d  t h e  
w e i g h t .  

7 . 3 . 4 . 2  F o r  was tes  c o n t a i n i n g  2 5% s o l i d s  ( s e e  S e c t i o n  
7 . 1 . 1 1 ,  d e t e r m i n e  t h e  amount o f  w a s t e  t o  c h a r g e  i n t o  t h e  ZHE as 
f o l  1 ows: 
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W e i g h t  o f  w a s t e  t o  c h a r g e  Z H E  = x 100 

p e r c e n t  s o l i d s  ( S e c t i o n  7 . 1 . 1 )  

Weigh  o u t  a subsamp le  o f  t h e  w a s t e  o f  t h e  a p p r o p r i a t e  s i z e  and 
r e c o r d  t h e  w e i g h t .  

7 . 3 . 5  I f  p a r t i c l e  s i z e  r e d u c t i o n  o f  t h e  s o l i d  p o r t i o n  o f  t h e  
w a s t e  was r e q u i r e d  i n  S e c t i o n  7 . 1 . 3 ,  p r o c e e d  t o  S e c t i o n  7 . 3 . 6 .  If 
p a r t i c l e  s i z e  r e d u c t i o n  was n o t  r e q u i r e d  i n  S e c t i o n  7 . 1 . 3 ,  p r o c e e d  t o  
S e c t i o n  7 . 3 . 7 .  

7 . 3 . 6  P r e p a r e  t h e  was te  f o r  e x t r a c t i o n  by  c r u s h i n g ,  c u t t i n g ,  o r  
g r i n d i n g  t h e  s o l i d  p o r t i o n  o f  t h e  was te  t o  a s u r f a c e  a r e a  o r  p a r t i c l e  s i z e  
as d e s c r i b e d  i n  S e c t i o n  7 . 1 . 3 .  Wastes and a p p r o p r i a t e  r e d u c t i o n  equ ipmen t  
s h o u l d  be  r e f r i g e r a t e d ,  i f  p o s s i b l e ,  t o  4 " C  p r i o r  t o  p a r t i c l e  s i z e  
r e d u c t i o n .  The means used  t o  e f f e c t  p a r t i c l e  s i z e  r e d u c t i o n  mus t  n o t  
g e n e r a t e  h e a t  i n  and o f  i t s e l f .  I f  r e d u c t i o n  o f  t h e  s o l i d  phase  o f  t h e  
w a s t e  i s  n e c e s s a r y ,  e x p o s u r e  o f  t h e  w a s t e  t o  t h e  a t m o s p h e r e  s h o u l d  be  
a v o i d e d  t o  t h e  e x t e n t  p o s s i b l e .  

NOTE : S i e v i n g  o f  t h e  w a s t e  i s  n o t  recommended due t o  t h e  p o s s i b i l i t y  t h a t  
v o l a t i l e s  may be l o s t .  The use o f  an a p p r o p r i a t e l y  g r a d u a t e d  r u l e r  
i s  recommended as an  a c c e p t a b l e  a l t e r n a t i v e .  S u r f a c e  a r e a  
r e q u i r e m e n t s  a r e  meant  f o r  f i l a m e n t o u s  (e.q., p a p e r ,  c l o t h )  and 
s i m i l a r  w a s t e  m a t e r i a l s .  A c t u a l  measurement o f  s u r f a c e  a r e a  i s  n o t  
recommended. 

When t h e  s u r f a c e  a r e a  o r  p a r t i c l e  s i z e  has  been a p p r o p r i a t e l y  
a l t e r e d ,  p r o c e e d  t o  S e c t i o n  7 . 3 . 7 .  

7 . 3 . 7  Waste s l u r r i e s  need n o t  be a l l o w e d  t o  s t a n d  t o  p e r m i t  t h e  
s o l i d  phase t o  s e t t l e .  Do n o t  c e n t r i f u g e  w a s t e s  p r i o r  t o  f i l t r a t i o n .  

7 . 3 . 8  Q u a n t i t a t i v e l y  t r a n s f e r  t h e  e n t i r e  samp le  ( l i q u i d  and 
s o l i d  p h a s e s )  q u i c k l y  t o  t h e  Z H E .  S e c u r e  t h e  f i l t e r  and s u p p o r t  s c r e e n s  
o n t o  t h e  t o p  f l a n g e  o f  t h e  d e v i c e  and s e c u r e  t h e  t o p  f l a n g e  t o  t h e  ZHE 
body i n  a c c o r d a n c e  w i t h  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  T i g h t e n  a l l  Z H E  
f i t t i n g s  and p l a c e  t h e  d e v i c e  i n  t h e  v e r t i c a l  p o s i t i o n  ( g a s  i n l e t / o u t l e t  
f l a n g e  on t h e  b o t t o m ) .  Do n o t  a t t a c h  t h e  e x t r a c t  c o l l e c t i o n  d e v i c e  t o  t h e  
t o p  p l a t e .  

N O T E :  I f  w a s t e  m a t e r i a l  (>1% o f  o r i g i n a l  samp le  w e i g h t )  has  o b v i o u s l y  
a d h e r e d  t o  t h e  c o n t a i n e r  used  t o  t r a n s f e r  t h e  samp le  t o  t h e  Z H E ,  
d e t e r m i n e  t h e  w e i g h t  o f  t h i s  r e s i d u e  and s u b t r a c t  i t  f r o m  t h e  
samp le  w e i g h t  d e t e r m i n e d  i n  S e c t i o n  7 . 3 . 4  t o  d e t e r m i n e  t h e  w e i g h t  
o f  t h e  w a s t e  samp le  t h a t  w i l l  be f i l t e r e d .  

A t t a c h  a gas  l i n e  t o  t h e  gas i n l e t / o u t l e t  v a l v e  ( b o t t o m  f l a n g e )  
and, w i t h  t h e  l i q u i d  i n l e t / o u t l e t  v a l v e  ( t o p  f l a n g e )  open,  b e g i n  a p p l y i n g  
g e n t l e  p r e s s u r e  o f  1 - 1 0  p s i  ( o r  more i f  n e c e s s a r y )  t o  f o r c e  a l l  headspace 
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s l o w l y  o u t  o f  t h e  ZHE d e v i c e  i n t o  a hood.  A t  t h e  f i r s t  a p p e a r a n c e  o f  
l i q u i d  f r o m  t h e  l i q u i d  i n l e t / o u t l e t  v a l v e ,  q u i c k l y  c l o s e  t h e  v a l v e  and 
d i s c o n t i n u e  p r e s s u r e .  I f  f i l t r a t i o n  o f  t h e  w a s t e  a t  4 " C  r e d u c e s  t h e  
amount o f  e x p r e s s e d  l i q u i d  o v e r  wha t  w o u l d  be e x p r e s s e d  a t  room t e m p e r a -  
t u r e ,  t h e n  a l l o w  t h e  samp le  t o  w a r m  up t o  room t e m p e r a t u r e  i n  t h e  d e v i c e  
b e f o r e  f i l t e r i n g .  I f  t h e  w a s t e  i s  100% s o l i d  ( s e e  S e c t i o n  7 . 1 . 1 1 ,  s l o w l y  
i n c r e a s e  t h e  p r e s s u r e  t o  a maximum o f  50 p s i  t o  f o r c e  mos t  o f  t h e  
headspace  o u t  o f  t h e  d e v i c e  and p r o c e e d  t o  S e c t i o n  7 . 3 . 1 2 .  

7 . 3 . 9  A t t a c h  t h e  e v a c u a t e d  p r e - w e i g h e d  f i l t r a t e  c o l l e c t i o n  
c o n t a i n e r  t o  t h e  l i q u i d  i n l e t / o u t l e t  v a l v e  and open t h e  v a l v e .  B e g i n  
a p p l y i n g  g e n t l e  p r e s s u r e  o f  1 - 1 0  p s i  t o  f o r c e  t h e  l i q u i d  phase  o f  t h e  
samp le  i n t o  t h e  f i l t r a t e  c o l l e c t i o n  c o n t a i n e r .  I f  n o  a d d i t i o n a l  l i q u i d  
has  passed  t h r o u g h  t h e  f i l t e r  i n  any 2 m i n u t e  i n t e r v a l ,  s l o w l y  i n c r e a s e  
t h e  p r e s s u r e  i n  10 p s i  i n c r e m e n t s  t o  a maximum o f  50 p s i .  A f t e r  each  
i n c r e m e n t a l  i n c r e a s e  o f  10 p s i ,  i f  no a d d i t i o n a l  l i q u i d  has passed  t h r o u g h  
t h e  f i l t e r  i n  any 2 m i n u t e  i n t e r v a l ,  p r o c e e d  t o  t h e  n e x t  10  p s i  i n c r e m e n t .  
When l i q u i d  f l o w  has ceased such  t h a t  c o n t i n u e d  p r e s s u r e  f i l t r a t i o n  a t  50 
p s i  does  n o t  r e s u l t  i n  any a d d i t i o n a l  f i l t r a t e  w i t h i n  a 2 m i n u t e  p e r i o d ,  
s t o p  t h e  f i l t r a t i o n .  C l o s e  t h e  l i q u i d  i n l e t / o u t l e t  v a l v e ,  d i s c o n t i n u e  
p r e s s u r e  t o  t h e  p i s t o n .  and d i s c o n n e c t  and w e i g h  t h e  f i l t r a t e  c o l l e c t i o n  
c o n t a i n e r .  

N O T E :  I n s t a n t a n e o u s  a p p l i c a t i o n  o f  h i g h  p r e s s u r e  c a n  d e g r a d e  t h e  g l a s s  
f i b e r  f i l t e r  and may cause  p r e m a t u r e  p l u g g i n g .  

7 . 3 . 1 0  The m a t e r i a l  i n  t h e  Z H E  i s  d e f i n e d  as t h e  s o l i d  phase o f  
t h e  w a s t e  and t h e  f i l t r a t e  i s  d e f i n e d  as t h e  l i q u i d  p h a s e .  

NOTE : Some w a s t e s ,  such  as o i l y  w a s t e s  and some p a i n t  w a s t e s ,  w i l l  
o b v i o u s l y  c o n t a i n  some m a t e r i a l  t h a t  appears  t o  be  a l i q u i d .  Even 
a f t e r  a p p l y i n g  p r e s s u r e  f i l t r a t i o n ,  t h i s  m a t e r i a l  w i l l  n o t  f i l t e r .  
I f  t h i s  i s  t h e  c a s e ,  t h e  m a t e r i a l  w i t h i n  t h e  f i l t r a t i o n  d e v i c e  i s  
d e f i n e d  as a s o l i d  and i s  c a r r i e d  t h r o u g h  t h e  TCLP e x t r a c t i o n  as a 
s o l i d .  

I f  t h e  o r i g i n a l  w a s t e  c o n t a i n e d  <0 .5% d r y  s o l i d s  ( s e e  S e c t i o n  
7 . 1 . 2 1 ,  t h i s  f i l t r a t e  i s  d e f i n e d  as t h e  TCLP e x t r a c t  and i s  a n a l y z e d  
d i r e c t l y .  P roceed  t o  S e c t i o n  7 . 3 . 1 5 .  

7 . 3 . 1 1  The l i q u i d  phase  may now be e i t h e r  a n a l y z e d  i m m e d i a t e l y  
( S e e  S e c t i o n s  7 . 3 . 1 3  t h r o u g h  7 . 3 . 1 5 )  o r  s t o r e d  a t  4 " C  u n d e r  min ima l  
headspace  c o n d i t i o n s  u n t i l  t i m e  o f  a n a l y s i s .  D e t e r m i n e  t h e  w e i g h t  o f  
e x t r a c t i o n  f l u i d  #1 t o  add t o  t h e  ZHE as f o l l o w s :  

20 x p e r c e n t  s o l i d s  ( S e c t i o n  7 . 1 . 1 )  x w e i g h t  
o f  w a s t e  f i l t e r e d  ( S e c t i o n  7 . 3 . 4  o r  7 . 3 . 8 )  

W e i g h t  o f  e x t r a c t i o n  f l u i d  = 

100 
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7 . 3 . 1 2  The f o l l o w i n g  S e c t i o n s  d e t a i l  how t o  89 t b e 2 a p p r o p r i  a t e  
amount  o f  e x t r a c t i o n  f l u i d  t o  t h e  s o l i d  m a t e r i a l  w i t h i n  t h e  Z H E  and 
a g i t a t i o n  o f  t h e  ZHE v e s s e l .  E x t r a c t i o n  f l u i d  /I1 i s  used  i n  a l l  c a s e s  
(See S e c t i o n  5 . 7 ) .  

7 . 3 . 1 2 . 1  W i t h  t h e  ZHE i n  t h e  v e r t i c a l  p o s i t i o n ,  a t t a c h  
a l i n e  f r o m  t h e  e x t r a c t i o n  f l u i d  r e s e r v o i r  t o  t h e  l i q u i d  i n -  
l e t / o u t l e t  v a l v e .  The l i n e  used  s h a l l  c o n t a i n  f r e s h  e x t r a c t i o n  
f l u i d  and s h o u l d  be p r e f l u s h e d  w i t h  f l u i d  t o  e l i m i n a t e  any a i r  
p o c k e t s  i n  t h e  l i n e .  Re lease  gas p r e s s u r e  on t h e  ZHE p i s t o n  ( f r o m  
t h e  gas  i n l e t / o u t l e t  v a l v e ) ,  open t h e  l i q u i d  i n l e t / o u t l e t  v a l v e ,  
and  b e g i n  t r a n s f e r r i n g  e x t r a c t i o n  f l u i d  ( b y  pumping  o r  s i m i l a r  
means) i n t o  t h e  Z H E .  C o n t i n u e  pump ing  e x t r a c t i o n  f l u i d  i n t o  t h e  
ZHE u n t i l  t h e  a p p r o p r i a t e  amount o f  f l u i d  has been i n t r o d u c e d  i n t o  
t h e  d e v i c e .  

7 . 3 . 1 2 . 2  A f t e r  t h e  e x t r a c t i o n  f l u i d  has  been added ,  
i m m e d i a t e l y  c l o s e  t h e  l i q u i d  i n l e t / o u t l e t  v a l v e  and d i s c o n n e c t  t h e  
e x t r a c t i o n  f l u i d  l i n e .  Check t h e  ZHE t o  e n s u r e  t h a t  a l l  v a l v e s  a r e  
i n  t h e i r  c l o s e d  p o s i t i o n s .  M a n u a l l y  r o t a t e  t h e  d e v i c e  i n  an  
e n d - o v e r - e n d  f a s h i o n  2 o r  3 t i m e s .  R e p o s i t i o n  t h e  ZHE i n  t h e  
v e r t i c a l  p o s i t i o n  w i t h  t h e  l i q u i d  i n l e t / o u t l e t  v a l v e  on  t o p .  
P r e s s u r i z e  t h e  Z H E  t o  5 - 1 0  p s i  ( i f  n e c e s s a r y )  and s l o w l y  open t h e  
l i q u i d  i n l e t / o u t l e t  v a l v e  t o  b l e e d  o u t  any headspace ( i n t o  a h o o d )  
t h a t  may have  been i n t r o d u c e d  due t o  t h e  a d d i t i o n  o f  e x t r a c t i o n  
f l u i d .  T h i s  b l e e d i n g  s h a l l  be done q u i c k l y  and s h a l l  be  s t o p p e d  a t  
t h e  f i r s t  appearance  o f  l i q u i d  f r o m  t h e  v a l v e .  R e - p r e s s u r i z e  t h e  
Z H E  w i t h  5 - 1 0  p s i  and c h e c k  a l l  Z H E  f i t t i n g s  t o  e n s u r e  t h a t  t h e y  
a r e  c l o s e d .  

7 . 3 . 1 2 . 3  P l a c e  t h e  ZHE i n  t h e  r o t a r y  a g i t a t i o n  a p p a r a -  
t u s  ( i f  i t  i s  n o t  a l r e a d y  t h e r e )  and r o t a t e  a t  30 i 2 rpm f o r  18  L 
2 h o u r s .  Amb ien t  t e m p e r a t u r e  (~AL, t e m p e r a t u r e  o f  room i n  w h i c h  
e x t r a c t i o n  o c c u r s )  s h a l l  be  m a i n t a i n e d  a t  23 i 2 " C  d u r i n g  a g i t a -  
t i o n .  

7 . 3 . 1 3  F o l l o w i n g  t h e  18 i 2 h o u r  a g i t a t i o n  p e r i o d ,  c h e c k  t h e  
p r e s s u r e  b e h i n d  t h e  ZHE p i s t o n  by  q u i c k l y  o p e n i n g  and c l o s i n g  t h e  gas  
i n l e t / o u t l e t  v a l v e  and n o t i n g  t h e  escape o f  gas .  I f  t h e  p r e s s u r e  has  n o t  
been m a i n t a i n e d  (LL, no  gas r e l e a s e  o b s e r v e d ) ,  t h e  d e v i c e  i s  l e a k i n g .  
Check t h e  ZHE f o r  l e a k i n g  as s p e c i f i e d  i n  S e c t i o n  4 . 2 . 1 ,  and p e r f o r m  t h e  
e x t r a c t i o n  a g a i n  w i t h  a new samp le  o f  w a s t e .  I f  t h e  p r e s s u r e  w i t h i n  t h e  
d e v i c e  has  been m a i n t a i n e d ,  t h e  m a t e r i a l  i n  t h e  e x t r a c t o r  v e s s e l  i s  once  
a g a i n  s e p a r a t e d  i n t o  i t s  component l i q u i d  and s o l i d  phases .  I f  t h e  w a s t e  
c o n t a i n e d  an  i n i t i a l  l i q u i d  phase,  t h e  l i q u i d  may be f i l t e r e d  d i r e c t l y  
i n t o  t h e  same f i l t r a t e  c o l l e c t i o n  c o n t a i n e r  (b, TEDLAR@ b a g )  h o l d i n g  t h e  
i n i t i a l  l i q u i d  phase o f  t h e  w a s t e .  A s e p a r a t e  f i l t r a t e  c o l l e c t i o n  
c o n t a i n e r  mus t  be used i f  c o m b i n i n g  w o u l d  c r e a t e  m u l t i p l e  phases ,  o r  t h e r e  
i s  n o t  enough vo lume l e f t  w i t h i n  t h e  f i l t r a t e  c o l l e c t i o n  c o n t a i n e r .  
F i l t e r  t h r o u g h  t h e  g l a s s  f i b e r  f i l t e r ,  u s i n g  t h e  ZHE d e v i c e  as  d i s c u s s e d  
i n  S e c t i o n  7 . 3 . 9 .  A l l  e x t r a c t  s h a l l  b e  f i l t e r e d  and c o l l e c t e d  i f  t h e  
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=- $ 0 8 2  
TEDLAR@ bag i s  used ,  i f  t h e  e x t r a c t  i s  m u l t i p h a s i c ,  o r  i f  t h e  w a s t e  
c o n t a i n e d  an i n i t i a l  l i q u i d  phase ( s e e  S e c t i o n s  4 . 6  and 7 . 3 . 1 ) .  

NOTE : An i n - l i n e  g l a s s  f i b e r  f i l t e r  may be  used  t o  f i l t e r  t h e  m a t e r i a l  
w i t h i n  t h e  ZHE i f  i t  i s  s u s p e c t e d  t h a t  t h e  g l a s s  f i b e r  f i l t e r  has 
been  r u p t u r e d .  

7 . 3 . 1 4  I f  t h e  o r i g i n a l  w a s t e  c o n t a i n e d  no  i n i t i a l  l i q u i d  phase ,  
t h e  f i l t e r e d  l i q u i d  m a t e r i a l  o b t a i n e d  f r o m  S e c t i o n  7 . 3 . 1 3  i s  d e f i n e d  a s  
t h e  TCLP e x t r a c t .  I f  t h e  w a s t e  c o n t a i n e d  an i n i t i a l  l i q u i d  phase ,  t h e  
f i l t e r e d  l i q u i d  m a t e r i a l  o b t a i n e d  f r o m  S e c t i o n  7 . 3 . 1 3  and t h e  i n i t i a l  
l i q u i d  phase ( S e c t i o n  7 . 3 . 9 )  a r e  c o l l e c t i v e l y  d e f i n e d  as t h e  TCLP e x t r a c t .  

7 . 3 . 1 5  F o l l o w i n g  c o l l e c t i o n  o f  t h e  TCLP e x t r a c t ,  i m m e d i a t e l y  
p r e p a r e  t h e  e x t r a c t  f o r  a n a l y s i s  and s t o r e  w i t h  m i n i m a l  headspace  a t  4 " C  
u n t i l  a n a l y z e d .  A n a l y z e  t h e  TCLP e x t r a c t  a c c o r d i n g  t o  t h e  a p p r o p r i a t e  
a n a l y t i c a l  m e t h o d s .  I f  t h e  i n d i v i d u a l  phases  a r e  t o  be a n a l y z e d  
s e p a r a t e l y  (L, a r e  n o t  m i s c i b l e ) ,  d e t e r m i n e  t h e  vo lume o f  t h e  
i n d i v i d u a l  phases  ( t o  0 . 5 % ) ,  c o n d u c t  t h e  a p p r o p r i a t e  a n a l y s e s ,  and combine  
t h e  r e s u l t s  m a t h e m a t i c a l l y  by  u s i n g  a s i m p l e  v o l u m e - w e i g h t e d  a v e r a g e :  

( V I )  (C , )  + (V,)  ( C 2 )  

F i n a l  A n a l y t e  = 

C o n c e n t r a t i o n  V I +  v 2  

where :  

VI = The vo lume o f  t h e  f i r s t  phases  ( L ) .  
C1 = The c o n c e n t r a t i o n  o f  t h e  a n a l y t e  o f  c o n c e r n  i n  t h e  f i r s t  phase ( m g / L ) .  
V, = The vo lume o f  t h e  second phase ( L ) .  
C, = The c o n c e n t r a t i o n  o f  t h e  a n a l y t e  o f  c o n c e r n  i n  t h e  second  phase 

( m g / L ) .  

7 . 3 . 1 6  Compare t h e  a n a l y t e  c o n c e n t r a t i o n s  i n  t h e  TCLP e x t r a c t  
w i t h  t h e  l e v e l s  i d e n t i f i e d  i n  t h e  a p p r o p r i a t e  r e g u l a t i o n s .  R e f e r  t o  
S e c t i o n  8 . 0  f o r  q u a l i t y  a s s u r a n c e  r e q u i r e m e n t s .  

8..0 QUALITY A S S U R A N C E  

8 . 1  A minimum o f  one b l a n k  ( u s i n g  t h e  same e x t r a c t i o n  f l u i d  as used f o r  
t h e  samp les )  mus t  be a n a l y z e d  f o r  e v e r y  20 e x t r a c t i o n s  t h a t  have been c o n d u c t e d  
i n  an e x t r a c t i o n  v e s s e l .  

8 . 2  A m a t r i x  s p i k e  s h a l l  be p e r f o r m e d  f o r  each  w a s t e  t y p e  (e.q., 
w a s t e w a t e r  t r e a t m e n t  s l u d g e ,  c o n t a m i n a t e d  s o i l ,  e t c . )  u n l e s s  t h e  r e s u l t  exceeds  
t h e  r e g u l a t o r y  l e v e l  and t h e  d a t a  a r e  b e i n g  used  s o l e l y  t o  d e m o n s t r a t e  t h a t  t h e  
was te  p r o p e r t y  exceeds t h e  r e g u l a t o r y  l e v e l .  A minimum o f  one m a t r i x  s p i k e  must  
be  a n a l y z e d  f o r  each  a n a l y t i c a l  b a t c h .  As a minimum, f o l l o w  t h e  m a t r i x  s p i k e  
a d d i t i o n  g u i d a n c e  p r o v i d e d  i n  each  a n a l y t i c a l  me thod .  
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8 . 2 . 1  M a t r i x  s p i k e s  a r e  t o  be added a f t e r  f i l t r a t i o n  o f  t h e  TCLP 
e x t r a c t  and b e f o r e  p r e s e r v a t i o n .  M a t r i x  s p i k e s  s h o u l d  n o t  be added p r i o r  
t o  TCLP e x t r a c t i o n  o f  t h e  samp le .  

8 . 2 . 2  I n  m o s t  c a s e s ,  m a t r i x  s p i k e s  s h o u l d  be  added a t  a 
c o n c e n t r a t i o n  e q u i v a l e n t  t o  t h e  c o r r e s p o n d i n g  r e g u l a t o r y  l e v e l .  I f  t h e  
a n a l y t e  c o n c e n t r a t i o n  i s  l e s s  t h a n  one h a l f  t h e  r e g u l a t o r y  l e v e l ,  t h e  
s p i k e  c o n c e n t r a t i o n  may be  as l o w  as one h a l f  o f  t h e  a n a l y t e  c o n c e n t r a -  
t i o n ,  b u t  may n o t  be n o t  l e s s  t h a n  f i v e  t i m e s  t h e  me thod  d e t e c t i o n  l i m i t .  
I n  o r d e r  t o  a v o i d  d i f f e r e n c e s  i n  m a t r i x  e f f e c t s ,  t h e  m a t r i x  s p i k e s  must  be  
added t o  t h e  same n o m i n a l  vo lume o f  TCLP e x t r a c t  as t h a t  w h i c h  was 
a n a l y z e d  f o r  t h e  u n s p i k e d  samp le .  

8 . 2 . 3  The p u r p o s e  o f  t h e  m a t r i x  s p i k e  i s  t o  m o n i t o r  t h e  
p e r f o r m a n c e  o f  t h e  a n a l y t i c a l  methods  used ,  and t o  d e t e r m i n e  w h e t h e r  
m a t r i x  i n t e r f e r e n c e s  e x i s t .  Use o f  o t h e r  i n t e r n a l  c a l i b r a t i o n  me thods ,  
m o d i f i c a t i o n  o f  t h e  a n a l y t i c a l  me thods ,  o r  u s e  o f  a l t e r n a t e  a n a l y t i c a l  
methods  may be  needed t o  a c c u r a t e l y  measure  t h e  a n a l y t e  c o n c e n t r a t i o n  i n  
t h e  TCLP e x t r a c t  when t h e  r e c o v e r y  o f  t h e  m a t r i x  s p i k e  i s  b e l o w  t h e  
e x p e c t e d  a n a l y t i c a l  me thod  p e r f o r m a n c e .  

8 . 2 . 4  M a t r i x  s p i k e  r e c o v e r i e s  a r e  c a l c u l a t e d  b y  t h e  f o l l o w i n g  
f o r m u l a :  

% R  ( % R e c o v e r y )  = 100 ( X ,  - X,)/K 

where :  
X, = measured v a l u e  f o r  t h e  s p i k e d  samp le ,  
X u  = measured v a l u e  f o r  t h e  u n s p i k e d  samp le ,  and 
K = known v a l u e  o f  t h e  s p i k e  i n  t h e  samp le .  

8 . 3  A l l  q u a l i t y  c o n t r o l  measures d e s c r i b e d  i n  t h e  a p p r o p r i a t e  a n a l y t i c a l  
methods  s h a l l  be f o l l  owed. 

8 . 4  The use  o f  i n t e r n a l  c a l i b r a t i o n  q u a n t i t a t i o n  methods  s h a l l  be  
employed f o r  a m e t a l l i c  c o n t a m i n a n t  i f :  ( 1 )  Recovery  o f  t h e  c o n t a m i n a n t  f r o m  t h e  
TCLP e x t r a c t  i s  n o t  a t  l e a s t  50% and t h e  c o n c e n t r a t i o n  does  n o t  exceed  t h e  
r e g u l a t o r y  l e v e l ,  and ( 2 )  The c o n c e n t r a t i o n  o f  t h e  c o n t a m i n a n t  measured i n  t h e  
e x t r a c t  i s  w i t h i n  20% o f  t h e  a p p r o p r i a t e  r e g u l a t o r y  l e v e l .  

8 . 4 . 1 .  The method o f  s t a n d a r d  a d d i t i o n s  s h a l l  be  employed as t h e  
i n t e r n a l  c a l i b r a t i o n  q u a n t i t a t i o n  method f o r  each  m e t a l l i c  c o n t a m i n a n t .  

8 . 4 . 2  The me thod  o f  s t a n d a r d  a d d i t i o n s  r e q u i r e s  p r e p a r i n g  
c a l i b r a t i o n  s t a n d a r d s  i n  t h e  sample  m a t r i x  r a t h e r  t h a n  r e a g e n t  w a t e r  o r  
b l a n k  s o l u t i o n .  I t  r e q u i r e s  t a k i n g  f o u r  i d e n t i c a l  a l i q u o t s  o f  t h e  
s o l u t i o n  and a d d i n g  known amounts o f  s t a n d a r d  t o  t h r e e  o f  t h e s e  a l i q u o t s .  
The f o r t h  a l i q u o t  i s  t h e  unknown. P r e f e r a b l y ,  t h e  f i r s t  a d d i t i o n  s h o u l d  
be  p r e p a r e d  so  t h a t  t h e  r e s u l t i n g  c o n c e n t r a t i o n  i s  a p p r o x i m a t e l y  50% o f  
t h e  e x p e c t e d  c o n c e n t r a t i o n  o f  t h e  sample .  The second  and t h i r d  a d d i t i o n s  
s h o u l d  be p r e p a r e d  s o  t h a t  t h e  c o n c e n t r a t i o n s  a r e  a p p r o x i m a t e l y  100% and 
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150% o f  t h e  e x p e c t e d  c o n c e n t r a t i o n  o f  t h e  samp le .  - A l l  $Q!* o r l i q u o t s  a r e  
m a i n t a i n e d  a t  t h e  same f i n a l  vo lume b y  a d d i n g  r e a g e n t  w a t e r  o r  a b l a n k  
s o l u t i o n ,  and may need d i l u t i o n  a d j u s t m e n t  t o  m a i n t a i n  t h e  s i g n a l s  i n  t h e  
l i n e a r  r a n g e  o f  t h e  i n s t r u m e n t  t e c h n i q u e .  A l l  f o u r  a l i q u o t s  a r e  a n a l y z e d .  

8 . 4 . 3  P r e p a r e  a p l o t ,  o r  s u b j e c t  d a t a  t o  l i n e a r  r e g r e s s i o n ,  o f  
i n s t r u m e n t  s i g n a l s  o r  e x t e r n a l - c a l i b r a t i o n - d e r i v e d  c o n c e n t r a t i o n s  as t h e  
d e p e n d a n t  v a r i a b l e  ( y - a x i s )  v e r s u s  c o n c e n t r a t i o n s  o f  t h e  a d d i t i o n s  o f  
s t a n d a r d  as t h e  i n d e p e n d e n t  v a r i a b l e  ( x - a x i s ) .  S o l v e  f o r  t h e  i n t e r c e p t  o f  
t h e  a b s c i s s a  ( t h e  i n d e p e n d e n t  v a r i a b l e ,  x - a x i s )  w h i c h  i s  t h e  c o n c e n t r a t i o n  
i n  t h e  unknown. 

8 . 4 . 4  A l t e r n a t e l y ,  s u b t r a c t  t h e  i n s t r u m e n t a l  s i g n a l  o r  e x t e r n a l  - 
c a l  i b r a t i o n - d e r i v e d  c o n c e n t r a t i o n  o f  t h e  unknown ( u n s p i  k e d )  samp le  f r o m  
t h e  i n s t r u m e n t a l  s i g n a l s  o r  e x t e r n a l  - c a l  i b r a t i o n - d e r i v e d  c o n c e n t r a t i o n s  o f  
t h e  s t a n d a r d  a d d i t i o n s .  P l o t  o r  s u b j e c t  t o  l i n e a r  r e g r e s s i o n  o f  t h e  
c o r r e c t e d  i n s t r u m e n t  s i g n a l s  o r  e x t e r n a l - c a l i b r a t i o n - d e r i v e d  c o n c e n t r a -  
t i o n s  as t h e  dependan t  v a r i a b l e  v e r s u s  t h e  i n d e p e n d e n t  v a r i a b l e .  D e r i v e  
c o n c e n t r a t i o n s  f o r  unknowns u s i n g  t h e  i n t e r n a l  c a l i b r a t i o n  c u r v e  as i f  i t  
were  an e x t e r n a l  c a l i b r a t i o n  c u r v e .  

8 . 5  Samples  mus t  undergo  TCLP e x t r a c t i o n  w i t h i n  t h e  f o l l o w i n g  t i m e  
p e r i o d s :  

SAMPLE M A X I M U M  HOLDING TIMES [ D A Y S ]  
I 

From: 
F i  e l  d 
c o l  1 e c t i  on 

T O  : 
TCLP 
e x t r a c t i o n  

V o l a t i l e s  1 ii 
Semi - v o l  a t i  1 es  
M e r c u r y  
M e t a l  s ,  e x c e p t  180  
m e r c u r y  

From: 
TCLP 
e x t r a c t i o n  

TO : 
P r e p a r a t i v e  
e x t r a c t  i on 

From: 
P r e p a r a t i v e  
e x t r a c t i o n  

To : 
D e t e r m i n a t i v e  
a n a l y s i s  

NA 
7 

NA 
NA 

1 4  
40  
28  

1 8 0  

T o t a l  
e l  apsed 
t i m e  

28  
61  
56 

360  

NA = N o t  a p p l  i c a b l  e 

I f  samp le  h o l d i n g  t i m e s  a r e  exceeded,  t h e  v a l u e s  o b t a i n e d  w i l l  be  c o n s i d e r e d  
m i n i m a l  c o n c e n t r a t i o n s , .  E x c e e d i n g  t h e  h o l d i n g  t i m e  i s  n o t  a c c e p t a b l e  i n  
e s t a b l i s h i n g  t h a t  a w a s t e  does  n o t  exceed  t h e  r e g u l a t o r y  l e v e l .  E x c e e d i n g  t h e  
h o l d i n g  t i m e  w i l l  n o t  i n v a l i d a t e  c h a r a c t e r i z a t i o n  i f  t h e  w a s t e  exceeds  t h e  
r e g u l a t o r y  1 eve1  . 
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9 . 0  METHOD PERFORMANCE 

L i q u i d / S o l i d  r a t i o  

E x t r a c t i o n  t i m e  

Heads pace  

B u f f e r  # 2  a c i d i t y  

A c i d - w a s h e d  f i  1 t e r s  

F i l t e r  t y p e  

B o t t l e  t y p e  

- -  8 0 8 2  

1 9 : l  v s .  2 1 : l  

1 6  h o u r s  v s .  18 h o u r s  

20% v s .  60% 

1 9 0  meq v s .  210 meq 

y e s  v s .  no  

0 . 7  p m  g l a s s  f i b e r  v s .  0 .45  p m  
v s .  p o l y c a r b o n a t e  

b o r o s i l i c a t e  v s .  f l i n t  g l a s s  

9 . 1  Ruggedness. Two ruggedness s t u d i e s  have been p e r f o r m e d  t o  d e t e r m i n e  
t h e  e f f e c t  o f  v a r i o u s  p e r t u r b a t i o n s  on s p e c i f i c  e l e m e n t s  o f  t h e  TCLP p r o t o c o l .  
Ruggedness t e s t i n g  d e t e r m i n e s  t h e  s e n s i t i v i t y  o f  s m a l l  p r o c e d u r a l  v a r i a t i o n s  
w h i c h  m i g h t  be e x p e c t e d  t o  o c c u r  d u r i n g  r o u t i n e  l a b o r a t o r y  a p p l i c a t i o n .  

L i q u i d / S o l  i d  r a t i o  

Heads pace  

B u f f e r  #1 a c i d i t y  

Method o f  s t o r i n g  e x t r a c t  

A1 i q u o t t i  n g  

P r e s s u r e  b e h i n d  p i  s t o n  

9 . 1 . 1  M e t a l s  - The f o l l o w i n g  c o n d i t i o n s  were  used when l e a c h i n g  
a w a s t e  f o r  m e t a l s  a n a l y s i s :  

1 9 : l  v s .  2 1 : l  

0% v s .  5% 

60 meq v s .  80 meq 

S y r i n g e  v s .  T e d l a r "  bag  

y e s  v s .  no  

0 p s i  v s .  20 p s i  

9 . 1 . 2  Vol a t i  1 e O r g a n i c  Compounds - The f o l  1 ow ing  c o n d i t i o n s  were  
used  when l e a c h i n g  a w a s t e  f o r  V O C  a n a l y s i s :  
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- 8 0 8 2  
None o f  t h e  p a r a m e t e r s  had a s i g n i f i c a n t  e f f e c t  on t h e  r e s u l t s  o f  

t h e  ruggedness  t e s t .  

9 . 2  P r e c i s i o n .  Many TCLP p r e c i s i o n  ( r e p r o d u c i b i l i t y )  s t u d i e s  have been 
p e r f o r m e d ,  and have  shown t h a t ,  i n  g e n e r a l ,  t h e  p r e c i s i o n  o f  t h e  TCLP i s  
comparab le  t o  o r  exceeds t h a t  o f  t h e  EP t o x i c i t y  t e s t  and t h a t  me thod  p r e c i s i o n  
i s  adequa te .  One o f  t h e  more s i g n i f i c a n t  c o n t r i b u t i o n s  t o  p o o r  p r e c i s i o n  appears  
t o  be  r e l a t e d  t o  samp le  h o m o g e n e i t y  and i n t e r - l a b o r a t o r y  v a r i a t i o n  ( d u e  t o  t h e  
n a t u r e  o f  w a s t e  m a t e r i a l s ) .  

9 . 2 . 1  
i n  T a b l e  6 ,  
a d e q u a t e  f o r  

9 . 2 . 2  
s t u d i e s  a r e  
e x c e l l e n t  w i  
l e s s .  t h a n  25 

M e t a l s  - The r e s u l t s  o f  a m u l t i - l a b o r a t o r y  s t u d y  a r e  shown 
and i n d i c a t e  t h a t  a s i n g l e  a n a l y s i s  o f  a w a s t e  may n o t  b e  
w a s t e  c h a r a c t e r i z a t i o n  and i d e n t i f i c a t i o n  r e q u i  r e m e n t s .  

S e m i - v o l a t i l e  O r g a n i c  Compounds - The r e s u l t s  o f  t w o  
shown i n  T a b l e s  7 and 8 .  S i n g l e  l a b o r a t o r y  p r e c i s i o n  was 
t h  g r e a t e r  t h a n  90 p e r c e n t  o f  t h e  r e s u l t s  e x h i b i t i n g  an R S D  
p e r c e n t .  Over  85 p e r c e n t  o f  a l l  i n d i v i d u a l  compounds i n  t h e  

m u l t i - l a b o r a t o r y  s t u d y  f e l l  i n .  t h e  RSD r a n g e  o f  20 - 120 p e r c e n t .  B o t h  
s t u d i e s  c o n c l u d e d  t h a t  t h e  TCLP p r o v i d e s  adequa te  p r e c i s i o n .  I t  was a l s o  
d e t e r m i n e d  t h a t  t h e  h i g h  a c e t a t e  c o n t e n t  o f  t h e  e x t r a c t i o n  f l u i d  d i d  n o t  
p r e s e n t  p r o b l e m s  (k, co lumn d e g r a d a t i o n  o f  t h e  gas  c h r o m a t o g r a p h )  f o r  , 

t h e  a n a l y t i c a l  c o n d i t i o n s  used .  

9 . 2 . 3  V o l a t i l e  O r g a n i c  Compounds - E l e v e n  l a b o r a t o r i e s  
p a r t i c i p a t e d  i n  a c o l l a b o r a t i v e  s t u d y  o f  t h e  use  o f  t h e  Z H E  w i t h  two  w a s t e  
t y p e s  w h i c h  were  f o r t i f i e d  w i t h  a m i x t u r e  o f  VOCs. The r e s u l t s  o f  t h e  
c o l l a b o r a t i v e  s t u d y  a r e  shown i n  T a b l e  9 .  P r e c i s i o n  r e s u l t s  f o r  VOCs t e n d  
t o  o c c u r  o v e r  a c o n s i d e r a b l e  r a n g e .  However ,  t h e  r a n g e  and mean RSD 
compared v e r y  c l o s e l y  t o  t h e  same c o l l a b o r a t i v e  s t u d y  m e t a l s  r e s u l t s  i n  
T a b l e  6 .  B l a c k b u r n  and Show c o n c l u d e d  t h a t  a t  t h e  95% l e v e l  o f  s i g n i f i -  
cance :  1 )  r e c o v e r i e s  among l a b o r a t o r i e s  w e r e  s t a t i s t i c a l l y  s i m i l a r ,  2 )  
r e c o v e r i e s  d i d  n o t  v a r y  s i g n i f i c a n t l y  be tween t h e  t w o  sample t y p e s ,  and 3 )  
each  l a b o r a t o r y  showed t h e  same p a t t e r n  o f  r e c o v e r y  f o r  each  o f  t h e  t w o  
samp les .  
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T a b l e  1. 
V o l a t i l e  A n a l y t e s ' . '  

-- 8082 

Compound C A S  No. 

A c e t o n e  
Benzene 
n - B u t y l  a l c o h o l  
Carbon  d i s u l f i d e  
Carbon t e t r a c h l o r i d e  
C h l o r o b e n z e n e  
C h l o r o f o r m  
1 . 2 - D i c h l o r o e t h a n e  
1.1 - D i  c h l  o r o e t h y l  ene 
E t h y l  a c e t a t e  
E t  hy  1 benzene 
E t h y l  e t h e r  
I s o b u t a n o l  
M e t h a n o l  
M e t h y l e n e  c h l o r i d e  
M e t h y l  e t h y l  k e t o n e  
M e t h y l  i s o b u t y l  k e t o n e  
T e t r a c h l o r o e t h y l e n e  
To1 uene 
1,1,1, - T r i  c h l  o r o e t h a n e  
T r i c h l o r o e t h y l e n e  
T r i c h l o r o f l u o r o m e t h a n e  
1,1,2-Trichloro-1,2,2-tri f l  u o r o e t h a n e  
V i n y l  c h l o r i d e  
X y l e n e  

6 7 - 6 4 - 1  
7 1 - 4 3 - 2  
7 1 - 3 6 - 3  
7 5 - 1 5 - 0  
5 6 - 2 3 -  5 

1 0 8 -  9 0 -  7 
67 - 6 6 - 3  

107 - 0 6 -  2 
7 5 - 3 5 - 4  

1 4 1 - 7 8 - 6  
1 0 0 - 4 1 - 4  

6 0 - 2 9 - 7  
7 8 - 8 3 - 1  
6 7 - 5 6 -  1 
7 5 - 0 9  - 2 
7 8 - 9 3  - 3 

1 0 8 -  10 - 1 
127 - 1 8 - 4  
108  - 8 8 -  3 

7 1 - 5 5 - 6  
7 9 - 0 1 - 6  
75 - 6 9 - 4  
7 6 - 1 3 - 1  
7 5 - 0 1 - 4  

1 3 3 0 -  20 - 7  

When t e s t i n g  f o r  any o r  a l l  o f  t h e s e  a n a l y t e s ,  t h e  z e r o - h e a d s p a c e  
e x t r a c t o r  v e s s e l  s h a l l  be used  i n s t e a d  o f  t h e  b o t t l e  e x t r a c t o r .  

Benzene,  c a r b o n  t e t r a c h l o r i d e ,  c h l o r o b e n z e n e ,  c h l o r o f o r m ,  
1 , 2 - d i c h l o r o e t h a n e ,  1 , l - d i c h l o r o e t h y l e n e ,  m e t h y l  e t h y l  k e t o n e ,  
t e t r a c h l o r o e t h y l e n e ,  and v i n y l  c h l o r i d e  a r e  t o x i c i t y  c h a r a c t e r i s t i c  
c o n s t i t u e n t s .  
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T a b l e  2 .  - -  8082 
S u i t a b l e  R o t a r y  A g i t a t i o n  A p p a r a t u s '  , 

Company L o c a t i o n  Model  No. 

A n a l y t i c a l  T e s t i n g  and 
C o n s u l t i n g  S e r v i c e s ,  
I n c .  

A s s o c i a t e d  D e s i g n  and 
M a n u f a c t u r i n g  Company 

E n v i r o n m e n t a l  M a c h i n e  and 
D e s i g n ,  I n c .  

I R A  M a c h i n e  Shop and 
La b o r a  t o r y  

L a r s  Lande M a n u f a c t u r i n g  

M i  11 i p o r e  C o r p .  

W a r r i n g t o n ,  P A  4 - v e s s e l  e x t r a c t o r  (DC2OS) 
( 2 1 5 )  3 4 3 - 4 4 9 0  8 - v e s s e l  e x t r a c t o r  (DC20) 

1 2 - v e s s e l  e x t r a c t o r  (DC20B) 
2 4 - v e s s e l  e x t r a c t o r  (DC24C) 

A l e x a n d r i a ,  V A  2 - v e s s e l  ( 3 7 4 0 - 2 - B R E I  
( 7 0 3 )  5 4 9 - 5 9 9 9  4 - v e s s e l  ( 3 7 4 0 - 4 - B R E I  

6 - v e s s e l  ( 3 7 4 0 - 6 - B R E I  
8 - v e s s e l  ( 3 7 4 0 - 8 - B R E I  

1 2 - v e s s e l  ( 3 7 4 0 - 1 2 - B R E I  
2 4 - v e s s e l  ( 3 7 4 0 - 2 4 - B R E I  

L y n c h b u r g ,  V A  8 - v e s s e l  ( 0 8 - 0 0 - 0 0 )  
( 8 0 4 )  8 4 5 - 6 4 2 4  4 - v e s s e l  ( 0 4 - 0 0 - 0 0 )  

S a n t u r c e ,  P R  8 - v e s s e l  ( 0 1 1 0 0 1 )  
( 8 0 9 )  7 5 2 - 4 0 0 4  

W h i t m o r e  L a k e ,  M I  1 0 - v e s s e l  (10VRE) 
( 3 1 3 )  4 4 9 - 4 1 1 6  5 - v e s s e l  (5VRE) 

6 - v e s s e l  (6VRE) 

B e d f o r d ,  MA 4-ZHE o r  
( 8 0 0 )  2 2 5 - 3 3 8 4  4 2 - l i t e r  b o t t l e  

e x t r a c t o r  (YT310RAHW) 

Any d e v i c e  t h a t  r o t a t e s  t h e  e x t r a c t i o n  v e s s e l  i n  an e n d - o v e r - e n d  f a s h i o n  a t  
30 L 2 rpm i s  a c c e p t a b l e .  
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-- 80 8 2  - 
T a b l e  3 .  

S u i t a b l e  Ze ro -Headspace  E x t r a c t o r  V e s s e l s '  

Company L o c a t i o n  Model No. 

A n a l y t i c a l  T e s t i n g  & 
C o n s u l t i n g  S e r v i c e s ,  I n c .  

A s s o c i a t e d  D e s i g n  and 
M a n u f a c t u r i n g  Company 

L a r s  Lande M a n u f a c t u r i n g '  

M i  11 i p o r e  C o r p o r a t i o n  

E n v i r o n m e n t a l  M a c h i n e  
and D e s i g n ,  I n c .  

Gel man S c i  ence 

W a r r i n g t o n ,  PA 
( 2 1 5 )  343 -4490  

A1 e x a n d r i  a ,  V A  
( 7 0 3 )  549 -5999  

Wh i tmore  Lake ,  M I  
( 3 1 3 )  449 -4116  

B e d f o r d ,  MA 
( 8 0 0 )  225 -3384  

L y n c h b u r g ,  V A  
( 8 0 4 )  845 -6424  

Ann A r b o r ,  M I  
( 8 0 0 )  521-1520  

C102, M e c h a n i c a l  
P r e s s u r e  D e v i c e  

3745-ZHE, Gas 
P r e s s u r e  D e v i c e  

Z H E - 1 1 ,  Gas 
P r e s s u r e  D e v i c e  

YT30090HW. Gas 
P r e s s u r e  D e v i c e  

VOLA-TOX1, Gas 
P r e s s u r e  D e v i c e  

15400 Gas P r e s s u r e  
D e v i c e  

Any d e v i c e  t h a t  mee ts  t h e  s p e c i f i c a t i o n s  l i s t e d  i n  S e c t i o n  4 . 2 . 1  o f  t h e  
method i s  s u i t a b l e .  

T h i s  d e v i c e  u s e s  a 110  mm f i l t e r .  
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T a b l e  4 .  
S u i  t a b 1  e F i  1 t e r  H o l d e r s ’  

- 0 0 8 2  

Company 
Model I 

L o c a t i o n  C a t a l o g u e  No. S i z e  

N u c l e o p o r e  C o r p o r a t i o n  P 1  e a s a n t o n ,  C A  425910 142 mm 
( 8 0 0 )  8 8 2 - 7 7 1 1  410400 47 mm 

M i c r o  F i l t r a t i o n  D u b l i n ,  C A  302400 
Systems ( 8 0 0 )  3 3 4 - 7 1 3 2  311400 

( 4 1 5 )  8 2 8 - 6 0 1 0  

142 mm 
47 mm 

M i  11 i p o r e  C o r p o r a t i o n  B e d f o r d ,  MA YT30142HW 142 mm 
( 8 0 0 )  225 -3384  XX1004700 47 mm 

Any d e v i c e  c a p a b l e  o f  s e p a r a t i n g  t h e  l i q u i d  f r o m  t h e  s o l i d  phase o f  t h e  
w a s t e  i s  s u i t a b l e ,  p r o v i d i n g  t h a t  i t  i s  c h e m i c a l l y  c o m p a t i b l e  w i t h  t h e  w a s t e  
and t h e  c o n s t i t u e n t s  t o  be a n a l y z e d .  P l a s t i c  d e v i c e s  ( n o t  l i s t e d  a b o v e )  may 
be used  when o n l y  i n o r g a n i c  a n a l y t e s  a r e  o f  c o n c e r n .  The 142 mm s i z e  f i l t e r  
h o l d e r  i s recommended. 
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T a b l e  5 .  - - e 0 8 2  
S u i t a b l e  F i l t e r  Med ia '  

Company Loca t i on Model 

P o r e  
S i z e  
( p m )  

M i l l i p o r e  C o r p o r a t i o n  B e d f o r d ,  MA AP40 
( 8 0 0 )  2 2 5 - 3 3 8 4  

0 . 7  

N u c l e o p o r e  C o r p o r a t i o n  P l e a s a n t o n ,  C A  211625 0 . 7  
( 4 1 5 )  4 6 3 - 2 5 3 0  

W ha t m a  n La b o r a  t o r y  
P r o d u c t s ,  I n c .  

C l i f t o n ,  NJ GFF 
( 2 0 1 )  7 7 3 - 5 8 0 0  

M i c r o  F i l t r a t i o n  D u b l i n ,  C A  GF75 
Sys tems ( 8 0 0 )  3 3 4 - 7 1 3 2  

( 4 1 5 )  8 2 8 - 6 0 1 0  

0 . 7  

0 . 7  

Gel man S c i e n c e  Ann A r b o r ,  M I  66256 ( 9 0 m m )  0 . 7  
( 8 0 0 )  521-1520 66257 (142mm) 

' Any f i l t e r  t h a t  meets  t h e  s p e c i f i c a t i o n s  i n  S e c t i o n  4 . 4  o f  t h e  Method i s  
s u i t a b l e .  
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Waste 

Ammon i a 
L ime S t i l l  
Bot toms  

A P I / E W  
M i x t u r e  

F o s s i  1 
F u e l  F l y  
Ash 

- -  8 0 8 2  
T a b l e  6 .  M u l t i - L a b o r a t o r y  TCLP M e t a l s ,  P r e c i s i o n  

E x t r a c t i o n  
F l u i d  

i/ 1 
/l 2 
ill 
// 2 
i/ 1 
11 2 

ill 
i/ 2 
i/ 1 
i/ 2 
11 1 
// 2 

i/ 1 
// 2 
// 1 
i l 2  
ill 
i /2  

M e t a l  

Cadmi um 

Chromi um 

Lead 

Cadrni urn 

Chromi  urn 

Lead 

Cadmi um 

Chromi um 

Lead 

- 
x 

0 . 0 5 3  
0 . 0 2 3  
0 . 0 1 5  
0 . 0 0 3 2  
0 . 0 0 3 0  
0 . 0 0 3 2  

0 . 0 0 4 6  
0 . 0 0 0 5  
0 . 0 5 6 1  
0 . 1 0 5  
0 . 0 0 3 1  
0 . 0 1 2 4  

0 . 0 8 0  
0 . 0 9 3  
0 . 0 1 7  
0 . 0 7 0  
0 .0087 
0 .0457 

0 . 0 3 1  
0 . 0 1 7  
0 . 0 0 1 4  
0 .0037 
0 .0027 
0 . 0 0 2 8  

0 . 0 0 2 8  
0 .0004 
0 .0227 
0 . 0 1 8  
0 . 0 0 3 1  
0 . 0 1 3 6  

0 .069 
0 .067 
0 . 0 1 4  
0 . 0 4 0  
0 . 0 0 7 4  
0 . 0 0 8 3  

%RSD 

60 
76 
93 

118 
90 
87 

6 1  
77 
40 
17 

100  
110 

86 
72 
85 
5 7  
85 
18  

% R S D  Range = 17 - 118 
Mean % R S D  = 74 

NOTE: x = Mean r e s u l t s  f r o m  6 - 1 2  d i f f e r e n t  l a b o r ' a t o r i e s  
U n i t s  = mg/L 
E x t r a c t i o n  F l u i d  ill = pH 4 .9  

1l2 = pH 2 .9  
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Ta b l  e 7 .  S i  n g l  e -  L a b o r a t o r y  Semi - V o l  a t i  1 es , P r e c i  s i  on 

Waste 

Ammon i a 
L ime S t i l l  
Bo t toms  

A P I / E W  
M i x t u r e  

Compound 

Pheno l  

2 - M e t h y l  p h e n o l  

4 - M e t h y l  p h e n o l  

2.4-dimethyl phenol 

N a p h t h a l  ene 

2 - M e t h y l  n a p h t h a l e n e  

D i  b e n z o f u r a n  

A c e n a p h t h y l  ene 

F1 u o r e n e  

P h e n a n t h r e n e  

A n t h r a c e n e  

F1 u o r a n t h r e n e  

Pheno l  

2 . 4  - D i  m e t h y l  pheno l  

N a p h t h a l  ene 

2 - M e t h y l  n a p h t h a 1  ene 

E x t r a c t i o n  
F1 u i  d 

- 
X 

19000 
19400 

2000 
1860 
7940 
7490 

3 2 1  
307 

3920 
3827 

290 
273 
187 
187 
703 
663 
1 5 1  
156 
241  
243 

3 3 . 2  
3 4 . 6  
25 .3  
26 .0  

4 0 . 7  
1 9 . 0  
3 3 . 0  
4 3 . 3  

185 
165 
265 
200 

S 

2230 
929 
297 

1380 
200 

5 2 . 9  

4 6 . 8  
4 5 . 8  

413 
176 

4 4 . 8  
1 9 . 3  
2 2 . 7  

7 . 2  
8 9 . 2  
2 0 . 1  
1 7 . 6  

2 . 1  
2 2 . 7  

7 . 9  
6 . 1 9  
1 . 5 5  
1 . 8  
1 . 8  

1 3 . 5  
1 . 7 6  
9 . 3 5  
8 . 6 1  

29 .4  
24 .8  
61 .2  
18 .9  

%RSD 

1 1 . 6  
4 . 8  

1 4 . 9  
2 . 8  

1 7 . 4  
2 .7  

1 4 . 6  
1 4 . 9  
1 0 . 5  

4 . 6  
1 5 . 5  

7 . 1  
1 2 . 1  

3 . 9  
12 .7  

3 . 0  
11 .7  

1 . 3  
9 . 4  
3 . 3  

1 8 . 6  
4 . 5  
7 . 1  
7 . 1  

3 3 . 0  
9 . 3  

28 .3  
1 9 . 9  
1 5 . 8  
1 5 . 0  
2 3 . 1  

9 . 5  

%RSD Range = 1 - 33  
Mean % R S D  = 12  

NOTE: U n i t s  = p g / L  
E x t r a c t i o n s  were  p e r f o r m e d  i n  t r i p l i c a t e  
A l l  r e s u l t s  were  a t  l e a s t  2x t h e  d e t e c t i o n  l i m i t  
E x t r a c t i o n  F l u i d  1/1 = pH 4 . 9  

1/2 = pH 2 . 9  
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--e082 
Tab1 e 8.  Mu1 t i  - L a b o r a t o r y  Semi - V o l  a t i  l e s ,  P r e c i s i o n  

Waste 

Ammonia L ime 
S t i l l  B o t t o m s  ( A )  
A P I / E W  
M i x t u r e  ( B )  
F o s s i l  Fue l  
F l y  Ash ( C )  

E x t r a c t i o n  - 
Compound F1 u i d  X S % R S D  

BNAs # 1 1 0 0 4 3  7680  7 6 . 5  
11 2 1 0 3 7 6  6552 6 3 . 1  

BNAs # 1 1624  6 7 5  4 1 . 6  
i1 2 2074 1 4 6 3  7 0 . 5  

BNAs # 1 750  1 7 5  2 3 . 4  
# 2 739  342  4 6 . 3  

N O T E :  U n i t s  = p g / L  
X = Mean r e s u l t s  f r o m  3 - 10 l a b s  
E x t r a c t i o n  F l u i d  #1 = pH 4 . 9  

#2 = pH 2 . 9  

% R S D  Range f o r  I n d i v i d u a l  Compounds 
A ,  111 0 - 113 
A ,  #2 28  - 1 0 8  
B ,  #1 20 - 156  
B ,  #2 49  - 1 2 8  
c ,  #1 3 6  - 1 4 3  
c ,  112 6 1  - 164  
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T a b l e  9 .  M u l t i - L a b o r a t o r y  (11 L a b s )  VOCs, P r e c i s i o n 8 0  8 2 

Compound 

V i n y l  c h l o r i d e  
M e t h y l e n e  c h l o r i d e  
Carbon  d i s u l f i d e  
1 , l - D i c h l o r o e t h e n e  
1 , l - D i c h l o r o e t h a n e  
Ch l  o r o f o r m  
1 , 2 - D i c h l o r o e t h a n e  
2 - B u t a n o n e  
1 ,l ,l - T r i  c h l  o r o e t h a n e  
Carbon  t e t r a c h l o r i d e  
T r i  c h l  o r o e t h e n e  
1 , 1 , 2 - T r i c h l o r o e t h e n e  
Benzene 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e  
To1 uene 
Ch l  o r o b e n z e n e  
E t h y l  benzene 
T r i  c h l  o r o f l  uo romethane  
A c r y l  o n i  t r i  1 e 

V i n y l  c h l o r i d e  
M e t h y l e n e  c h l o r i d e  
Carbon  d i s u l f i d e  
1 . 1 - D i c h l o r o e t h e n e  
1 . 1 - D i c h l o r o e t h a n e  
C h l o r o f o r m  
1 , 2 - D i c h l o r o e t h a n e  
2 - B u t a n o n e  
1 , l .  1 - T r i  c h l  o r o e t h a n e  
Carbon  t e t r a c h l o r i d e  
T r i c h l o r o e t h e n e  
1 . 1 . 2 - T r i  c h l  o r o e t h e n e  
Benzene 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e  
To1 uene 
Ch l  o r o b e n z e n e  
E t h y l  benzene 
T r i  c h l  o r o f l  uo romethane  
A c r y l  o n i  t r i  1 e 

Waste 

M i  ne 
T a i l i n g s  

Ammon i a 
L ime S t i l l  
Bo t toms  

Mean % R S D  = 75 

- 
X 

6 . 3 6  

5 . 5 7  
1 2 . 1  

21 .9  
3 1 . 4  
4 6 . 6  
4 7 . 8  
4 3 . 5  
20 .9  
1 2 . 0  
2 4 . 7  
1 9 . 6  
3 7 . 9  
3 4 . 9  
29 .3  
3 5 . 6  

4 . 2 7  
3 . 8 2  

76 .7  

5 . 0 0  

3 . 3 7  
1 4 . 3  

5 2 . 1  
5 2 . 8  
6 4 . 7  
4 3 . 1  
5 9 . 0  
5 3 . 6  

7 . 1 0  
5 7 . 3  

6 . 7  
6 1 . 3  

3 . 1 6  
6 9 . 0  
7 1 . 8  

3 . 7 0  
4 . 0 5  

2 9 . 4  

S 

6 . 3 6  

2 . 8 3  
11.8 

27.7  
2 5 . 4  
29 .2  
3 3 . 6  
3 6 . 9  
20 .9  

8 . 2  
2 1 . 2  
1 0 . 9  
2 8 . 7  
2 5 . 6  
1 1 . 2  
1 9 . 3  

2 . 8 0  
4 . 4 0  

1 1 0 . 8  

4 . 7 1  

2 . 0 7  
1 3 . 1  

3 8 . 8  
2 5 . 6  
2 8 . 4  
3 1 . 5  
3 9 . 6  
4 0 . 9  

6 . 1  
3 4 . 2  

4 .7  
2 6 . 8  

2 . 1  
1 8 . 5  
1 2 . 0  

2 . 2  
4 . 8  

3 4 . 8  

%RSD 

100 
9 8  
5 1  

127 
8 1  
63  
70 
85 

100  
68  
8 6  
56 
76  
73  
3 8  
54 
66 

115 
144 

94  
92 
6 1  
75  
49 
44 
73 
67 
76 
8 6  
60  
70  
44 
66 
27 
17 
58  

119 
118 

LRSD Range = 17 - 144 

NOTE: U n i t s  = p g / L  
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8 0 8 2  

- 
- 

Motor 
(3022rpm) Extraction Vessel Holder 

F i g u r e  1. R o t a r y  A g i t a t i o n  A p p a r a t u s  

Liquid InleVOutlet Valve 

Pressurized Gas .--) L I J  )l+ 
I nletlOutle1 Valve Pressure 

Gauge 

Viton O-rings4 

Gas 

F i g u r e  2 .  Z e r o - H e a d s p a c e  E x t r a c t o r  ( Z H E )  
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- 8 0 8 2  METHOD 1311 

T O X I C I T Y  CHARACTERISTIC  LEACHATE PROCEDURE 

START a 

CD-ROM 

sub-sample of 
waste 

I 

Separate 
< 0.5% > 0.5% liquids from Liquid 

solids in the b solids with 0.6 
- 0.8 urn g l a s a  
fiber filter 

Solid 

100% 

Enamine 
solids 

I No 

t Extract w /  
appropriate fluid 

1 )  Bottle extractor 
for non-volatile= 
2 )  ZHE device for 

vo 1 a tiles 

1311- 3 4  

Reduce 
particle size 

t o  <9.5 mm 
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Discard 
solids 

C D - R O M  

METHOD 1 3 1 1  (CONTINUED) 

TOXICITY CHARACTERISTIC LEACHATE PROCEDURE 

- 8082 

Store liquid 
at 4 C 

- 

Separate 

solids w /  0.6 - uith the 
0.8 um glass 
fiber filter 

Measure amount of 
liquid and analyze 

(mathematically 
combine result w /  
result of extract 

analysis 1 

Combine 
extract w /  

liquid phase 
of waste 

Ana 1 yze 
liquid 
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