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1 , 0 S U M M A R Y
T h e F r e n c h l i m i t e d S i t e I s a n a b a n d o n e d was t e I m p o u n d m e n t o n a

22,5-acre tract near Cro soy, T e x a s , A n u n l i n e d d i s p o s a l p i t o f a p p r o x i -
m a t e l y 12 acres In s l z t Is l o ca t ed on the s i t e . This p i t was used to
d i s p o s e o f an e s t i m a t e d 600,000 b a r r e l s o f I n d u s t r i a l was t e s f r o m nearby

I n d u s t r i e s .

On J a n u a r y 17, 1983, the T e x a s D e p a r t m e n t o f W a t e r Resources
entered in to a contract for p r o f e s s i o n a l engineer ing services w i t h
Lncfc^"^- *J" 1 r a M C * **«ft4t. I n c . , o f H o u s t o n , T e x a s . A s s o c i a t e d I n t h i s
work a r e ^nvlrQnaenul S t u n t * a n d E n g i n e e r e d . G a t n e s v l l l e , F l o r i d a ,
and i H o u s t o n , T e x a s .

T n i s work p l a n 1 s prepared t o o u t l i n e t h e p r o j e c t - r e l a t e d a c t i v i -
t i e s , p r « - s a n p t 1 n g t a s k s , s a m p l i n g a n d a n a l y s t s , f e a s i b i l i t y s t u d y t a s k s
a n d p r o j e c t s c h e d u l e ,

t* v l n w a r i as that change s a r e l i k e l y I n t h i s
p l a n as work progre s s e s . The l o c a t i o n of a g i v e n s a m p l e , the chemical
a n a l y s e s r e q u i r e d , the s c h e d u l e o f e v e n t s , any or al l o f these and other
I t e m * c ou ld change d u r i n g t h e course o f t h e p r o g r a m . T h e f l e x i b i l i t y I n
t h e a c t i v i t i e s a n d s c h e d u l e w i l l p e r m i t r e s p o n s e t o n e w p r o g r a m n e e d s o n
a t i m e l y b a s i s .
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2 , 0 T E C H N I C A L A P P R O A C H
A . I N T R O D U C T I O N

T h e work p r o g r a m f o r t h e s i t e I n v e s t i g a t i o n s a n d f e a s i b i l i t y
s t u d i e s o f t h e F r e n c h L i m i t e d s i t e h a s been s t ru c tur ed I n t o m a j o r ta sk
e l e m e n t s a s f o l l o w s : p r e - s a m p H n g a c t i v i t i e s , s i t e I n v e s t i g a t i o n s ,
i d e n t i f i c a t i o n o f r e m e d i a l a l t e r n a t i v e s , a s s e s s m e n t o f a l t e r n a t i v e s a n d
r e p o r t i n g r e q u i r e m e n t s . T h e p u r p o s e a n d o b j e c t i v e s o f t h e s i t e I n v e s t i -
g a t i o n a n d f e a s i b i l i t y s t u d i e s a r e t o :

1. I n v e s t i g a t i o n
C h a r a c t e r i z e t h e s i t e i n t e rms o f w a s t e s p r e s e n t , m a g n i t u d e a n d

e x t e n t o f c o n t a m i n a t i o n , r a t e a n d d i r e c t i o n o f a n y w a s t e m i g r a t i o n ,
t a r g e t r e c e p t o r s , s i t e g e o l o g y a n d

2 . F e a s i b i l i t y
D e v e l o p a n d e v a l u a t e a l t e r n a t i v e r e m e d i a l m e a s u r e s c o n s i d e r i n g

t e c h n i c a l f e a s i b i l i t y , e conomic f a c t o r s , e n v i r o n m e n t a l I m p a c t s , r e g u l
t o r y c o n s t r a i n t s a n d t i m e l i n e s s o f c o m p l e t i o n ,r 1 ' *
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2-2

B* S A M P L I N G A C T I V I T I E S
1. H i s t o r i c a l and Pr_eJ_W.n_a_ry_j)jit_a

A review o f a v a i l a b l e h i s t o r i c a l d a t a and d e v e l o p m e n t o f a curr en t
d a t a base p r i o r t o f i n a l i z i n g a s a m p l i n g a n d a n a l y s i s p r o t o c o l h a s
r e s u l t e d i n c o m p r e h e n s i v e s a m p l i n g a n d a n a l y s i s p r o g r a m s most r e s p o n s i v e
t o t h e n e e d s o f t h i s s i t e a n d most cost e f f e c t i v e o f a l t e r n a t i v e p r o g r a m s *
a , S U e H i s t o r y

The F r e n c h L i m i t e d s i t e i s an abandoned s u r f a c e i m p o u n d m e n t on a
22.5-acre tract near C r o s b y , T e x a s ( F i g u r e 2 - 1 ) . T h e s i t e received
about 100,000 b a r r e l s o f I n d u s t r i a l waste p er year f o r s i x years between
1966 a n d 1 9 7 2 , T h e p r o p e r t y w a s d e e d e d t o t h e S t a t e o f T e x a s f o l l o w i n g
l e n g t h y l i t i g a t i o n s a n d F r e n c h L i m i t e d ' s f i n a l b a n k r u p t c y I n 1 9 7 3 ,

T h e d i s p o s a l p i t covers a p p r o x i m a t e l y 1 2 acres a n d I s l o c a t e d i n
p e r m e a b l e s a n d s . T h e p i t i s u n l i n e d , a n d i t s a p p r o x i m a t e b o u n d a r i e s a r e
shown in f i g u r e 2-2.

T h e s i t e i s i n t h e f l o o d p l a i n o f t h e S a n J a c i n t o R i v e r a n d h a s been
f l o o d e d i n 1969, 1 9 7 3 , a n d 1979. T h e f l o o d o f 1973 f l u s h e d some c o n t a m -
i n a t e d w a t e r o u t o f t h e p i t w i t h o u t a n y known d a m a g e t o t h e d o w n s t r e a m
e c o l o g y . T h e f l o o d o f A p r i l , 1979, caused a br each i n t h e n o r t h d i k e o f
t h e p i t , p r o v i d i n g a n avenue f o r t h e d i s c h a r g e o f c o n t a m i n a t e d s l u d g e s
I n t o t h e a d j a c e n t swamp nor th o f t h e p i t .

F e d e r a l , . s ta i e_ t _jind l o c a l s a m p l i n g t e a n i s J i a v e d e t e r m i n e d t h a t t h e
p i t c o n t a i n s from._4 : t o _ _ l j 3 i n c h e s i e s t l n i a t e d ) o ^ h j ^ h l x ^ f l f l i f l Q l i a a t f i d
s ^ u l L e j c o n t a * f t i f t f l h e a v y j n e t a l s A n j l x h l ^ c l n a t e d o r f l a n i c s ^ C i n c l u d i n g

^ 3 /-. ". -tl ju.f
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PCBs), A s m a l l e r pit is present on the eastern end of the site which
a l s o c on ta in s h i g h l y c on tamina t ed s l u d g e s . G r o u n d w a t e r s a m p l e s taken i n
O c t o b e r , 1 9 8 1 , f r o m t w o w e t I s o n t h e s i t e i n d i c a t e t ha t a v a r i e t y o f
a d d , v o l a t i l e , a n d p h e n o l i c compounds were pr e s en t ,

The s h a l l o w a q u i f e r beneath the s i t e r e s i d e s in a broad s a n d y
which i t r e l a t i v e l y p e n w a b l e , Some S 3 houses I n a n d around t h e

s u b d i v i s i o n southwest (and a p p a r e n t l y d o w n g r e d i e n t ) o f t h e p i t
depend upon s h a l l o w w e l l s ( 2 0 t o 4 0 f e e t d e e p ) i n t o t h i s a q u i f e r f o r
d r i n k i n g w a t e r . N u m e r o u s c o m p l a i n t s o f t a s t e s a n d odors occurred i n t h e
e a r l y 1970s near t h e e n d o f t h e p i t ' s a c t iv e o p e r a t i o n , T h e H a r r i s
County P o l l u t i o n C o n t r o l Board had d a t a in 1979 I n d i c a t i n g that the
«ater q u a l i t y o f these s h a l l o w r e s i d u a l w e l l s h a s improved c o n s i d e r a b l y
s i n c e 1971.

P r e l i m i n a r y r e m e d i a l a c t i o n s have been t a k e n s ince th e 1979 f l o o d
to r e p a i r the d i k e w h i c h w*s breached and to prevent f u r t h e r d i s c h a r g e
o f c on taminan t s . A l i m i t e d e f f o r t was r e c e n t l y c o m p l e t e d to c o l l e c t and
rcvnove scum and f l o a t i n g o i l y r e s i d u e s f r o m th e s w & v p y area north o f th e
d i k e a n d p l a c e them back i n s i d e t h e p H .
b . S U e C h a r a c t e r i z a t i o n

A c o m p r e h e n s i v e c h a r a c t e r i z a t i o n of the s i t e i s necessary to
c l e a r l y e s t a b l i s h those s i t e c h a r a c t e r i s t i c s that are p e r t i n e n t to the
p r o j e c t i I n c l u d e d i n t h i s e f f o r t are: boundary a n d t o p o g r a p h i c
s u r f a c e d r a i n a g e , w e l l i n v e n t o r y , g e o l o g i c a l , h y d r o ^ f i o l o g f c a l , a n d
h y d r o l o g t c a l c h a r a c t e r i s t i c s .
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Such c h a r a c t e r i z a t i o n s w i l l e s t a b l i s h a b a s e l i n e c f a v a i l a b l e
i n f o r m a t i o n a n d d a t a r e l e v a n t t o t h e p r o j e c t . T h e s e s i t e c h a r a c t e r i s t i c s
w i l l serve I n T u b s e q u e n t s a m p l i n g « n d r e m e d i a l a s s e s sment a c t i v i t i e s .
( 1 ) Boundary S u r v e y

The purpo s e o f boundary survey w i l l b e t o c l e a r l y d e f i n e t h e
p r o p e r t y and d i s p o s a l s i t e l o c a t i o n s w i t h respect to nearby roadways,
h 1 g h w a y s t and other m a j o r f e a t u r e s tn near p r o x i m i t y t o the p r o p e r t y *
I n c l u d e d M i l l b e a survey o f m a j o r f e a t u r e s o n t h e s i t e , t h e berm f o r
t h e was t e p U , nearby h o l d i n g p o n d s , near r ea che s o f t h e S a n J a c l n t o
R i v e r a n d t h e p r o p e r t y f e n c e l l n e s . A l e g a l d e s c r i p t i o n a n d deed o f t h e
p r o p e r t y w i l l b e o b t a i n e d . S u c h d a t a w i l l b e used to g e n e r a t e a compre-
h en s iv e s i t e « a p d e p i c t i n g these a n d o ther s a l i e n t f e a t u r e s . P e r m a n e n t
b o u n d a r y m a r k e r s w i l l b e s e t d u r i n g t h e s e surveys .

T M s I n f o r m a t i o n w i l l b e used I n subsequent g e o l o g i c a l , h y d r o g e o -
l o g l c a l s t u d i e s a n d f o r l o c a t i n g s a m p l e s o f s o i l s , s u r f a c e w a t e r s ,
g r o u n d w a t e r s , v e g e t a t i o n , s l u d g e s e d i m e n t s , e t c . A p r e c i s e s a m p l e
l o c a t i o n s t ra t e?y I s e s s e n t i a l t o accurate d a t a a n a l y s i s * T h i s boundary
and major f e a t u r e s survey w i l l b e a c c o m p l i s h e d by a e r i a l p h o t o g r « n m e t r y .
O n l y l i m i t e d ground c o n t r o l w i l l b e r e q u i r e d .

( 2 ) T o p o g r a p h i c S u r v e y
T h e p u r p o s e o f t h e t o p o g r a p h i c survey ( o n e - f o o t c o n t o u r s ) w i l l b e

t o c l e a r l y d e f i n e t h e r e l a t i v e e l e v a t i o n s o f t h e p r o p e r t y a n d t h e
d i s p o s a l s i t e ' s s a l i e n t f e a t u r e s .
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T o p o g r a p h i c d a t a i s v i t a l i n t h e a s s e s smen t o f t h e e x t e n t o f
c o n t a m i n a t i o n , t h e a s s e s s m e n t o f r e m e d i a l a c t i o n s a n d t h e c o s t -
e f f e c t i v e n e s s a n a l y s e s o f a l t e r n a t i v e r e m e d i a l m e a s u r e s . A e r i a l
p h o t o g r a p h y w i l l b e used f o r t h e t o p o g r a p h i c survey a l s o . S

( 3 ) W e l l I n v e n t o r y ^
T h e l o c a t i o n o f d o m e s t i c water w e l l s i n t h e p r o j e c t v i c i n i t y w i l l

b e an i m p o r t a n t c o n s i d e r a t i o n d u r i n g the s i t e c h a r a c t e r i z a t i o n . T h e r e -
f o r e , a f i e l d I n v e n t o r y o f w e l l l o c a t i o n s ( b o t h p r i v a t e a n d p u b l i c )
w i t h i n a n a p p r o x i m a t e l y 3 / 4 - m 1 l e r a d i u s o f t h e F r e n c h L i m i t e d s i t e w i l l
b e p e r f o r m e d . T h e p u r p o s e o f t h e I n v e n t o r y w i l l b e t o l o c a t e e x i s t i n g
sources where water s a m p l e s , h y d r o g e o l o g i c a l a n d g e o l o g i c a l i n f o r m a t i o n
c a n & e o b t a i n e d t o o p t i m i z e s a m p l i n g a n d s i t e i n v e s t i g a t i o n a c t i v i t i e s .

D u r i n g t h e w e l l I n v e n t o r y ^ t h e f o l l o w i n g i n f o r m a t i o n w i l l D e
d e t e r m i n e d where p o s s i b l e : d e p t h o f t h e w e l l ; t y p e o f c o n s t r u c t i o n ; t h e
p u m p i n g h i s t o r y a n d u sage o f t h e w e l l ( d r i n k i n g , i r r i g a t i o n , l i v e s t o c k
o r i n d u s t r i a l ) , I n c l u d i n g a n y h i s t o r y o f known p o l l u t i o n . W h e r e p e r m i t s
a r e o n f i l e , 1 t i s e x p e c t e d t h a t t h e g e o l o g i c d a t a m a y b e a v a i l a b l e t o
I n d i c a t e t h e e x t e n t o f s t r a t i f i c a t i o n a n d t h e p r e s e n c e o f a c o n f i n i n g
c l a y l a y e r over t h e u n d e r l y i n g d e e p a q u i f e r s . D i s c u s s i o n s w i l l b e h e l d
w i t h t h e w e l l owners about t h e p o s s i b l e u s e o f t h e i r w e l l s t o o b t a i n
wat er s a m p l e s a n d d e t e r m i n e t h e g r o u n d w a t e r g r a d i e n t i n t h e area.
A c c u r a t e survey d a t a w i l l b e o b t a i n e d a t t h e s e w e l l l o c a t i o n s t o c h e c k
t h e g r o u n d w a t e r e l e v a t i o n . D a t a r e v i e w e d t o d a t e i n d i c a t e s t h a t p r i -
v a t e l y owned w e l l s in near p r o x i m i t y may have been c o n t a m i n a t e d by
w a s t e s f r o m t h e s i t e .
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( 4 ) G e o l o g i c a l S t u d i e s
P r e l i m i n a r y s i t e a n d area g e o l o g i c a l i n f o r m a t i o n c a n best b e

o b t a i n e d f r o m p u b l i s h e d I n f o r m a t i o n , T O W R f i l e s a n d a g r o u n d r e c o n n a i s -
sance. T h e p u b l i s h e d g e o l o g i c a l n a p s , f a u U m a p s a n d s o i l s s urvey s o f
t h e C r o s b y area w i l l b e g e n e r a l I n n a t u r e a n d / o r g e n e r a l l y l i m i t e d t o
t h e u p p e r f e w f e e t o f s o i l . H o w e v e r , they w i l l b e v a l u a b l e I n e v a l u a t i n g
t h e s i t e s p e c i f i c g e o l o g y w i t h r e s p e c t t o t h e r e g i o n a l s e t t i n g . C o n s i d -
e r i n g t h e r u r a l s i t e l o c a t i o n a n d l a c k o f m a j o r d e v e l o p m e n t I n t h e a r e a ,
i t i s e x p e c t e d t h a t t h e T O W R f i l e s w i l l b e t h e best source o f s i t e
s p e c i f i c g e o l o g i c a l i n f o r m a t i o n . T h i s I n f o r m a t i o n w i l l c o n s i s t o f
p e r m i t a p p l i c a t i o n d a t a f o r t h e F r e n c h L i m i t e d a n d S i t e s P i t s i t e s a s
w e l l a s l o g s o f m o n i t o r w e l l s . I t i s e x p e c t e d t h a t t h e w e l l l o g s
o b t a i n e d d u r i n g t h i s i n v e n t o r y w i l l a l s o b e o f some a s s i s t a n c e 1 n
u n d e r s t a n d i n g t h e r e g i o n a l g e o l o g y . T h e T e x a s H i g h w a y D e p a r t m e n t a l s o
h a s some s o i l b o r i n g d a t a i n t h e area.

Both recent a n d h i s t o r i c a e r i a l p h o t o s w i l l b e e x a m i n e d t o a s s i s t
i n l o c a t i n g g e o l o g i c f e a t u r e s a n d c o n d i t i o n s w h i c h s h o u l d b e e x a m i n e d b y
f i e l d r e c o n n a i s s a n c e . T h e s e p h o t o s w i l l b e a v a l u a b l e t oo l i n l o c a t i n g
f a u l t s w h i c h m i g h t i n t e r s e c t t h e s i t e a n d c o u l d a f f e c t t h e g r o u n d w a t e r
f l o w o r r e m e d i a l a c t i o n p l a n s . S o m e p r e l i m i n a r y p h o t o s t u d i e s a l r e a d y
p e r f o r m e d i n d i c a t e t h a t sand p i t s l o c a t e d s o u t h w e s t o f t h e F r e n c h
L i m i t e d s i t e and ano ther southwes t o f the R i v e r d a l e s u b d i v i s i o n may be
good s ource s o f g e o l o g i c i n f o r m a t i o n b y l o g g i n g t h e p i t s i d e s .
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( 5 ) H y d r o q e o l o q l c a l S t u d i e s
P r e - s a a p l i n g hydrogeo1oo ,1 ca l s t u d i e s w i l l consi s t o f e v a l u a t i n g t n e

g r o u n d w a t e r regime based o n t h e d a t a I n t h e e x i s t i n g • o n l t o r i n g w e l l s
t n d p r i v a t e w e l l s i d e n t i f i e d d u r i n g a n inventory. A c c u r a t e ground-
s u r f a c e and wat er l e v e l e l e v a t i o n s w i l l b e d e t e r m i n e d a t each w e l t where
s t a b i l i z e d water l e v e l s can be o b t a i n e d . Curr en t and h i s t o r i c a l dewt t er*
ing and water l e v e l e l e v a t i o n s In th e sand p i t s l o c a t e d south and
southwest o f t h e s i t e a s w e l l a s t h e nearby San J a c i n t o River t r i b u t a r i e s ^j
w i l l a l s o b e used in c o n t o u r i n g t h e area ground water e l e v a t i o n , Ôoo( 6 ) H y d r o l o g U a l S t u d i e s o

H i s t o r i c f l o o d water e l e v a t i o n s w i l l b e researched to a s s i s t 1n
e v a l u a t i n g s u r f a c e c o n t a m i n a n t f l o w d i r e c t i o n s . F l o o d a n d r a i n w a t e r
r u n o f f p a t t e r n s w i l l a s s i s t 1 n d e t e r m i n i n g o p t i m u m l o c a t i o n s t o s a m p l e
t h e s u r f a c e s o i l s a n d wat er t o check f o r t h e e x t e n t o f t h e near s u r f a c e
c o n t a m i n a t i o n , T h e h i s t o r i c f l o o d p a t t e r n w i l l b e u t i l i z e d n o t o n l y t o
s t u d y p i t m i g r a t i o n b u t a l s o a s a v a l u a b l e tool i n p l a n n i n g r e m e d i a l
a c t i o n s ,

2 . S i t e A d v a n c e P l a n n i n g
P r i o r t o c o m p l e t i n g d e v e l o p m e n t o f a n a l y s i s p r o g r a m s , s i t e a d v a n c e

p l a n n i n g I s n e c e s s a r y t o e s t a b l i s h b a s i c p r o g r a m e l e m e n t s f o r t h e p r o p e r
m a n a g e m e n t o f p e r s o n n e l s a f e t y , s a m p l e c h a i n o f c u s t o d y , d a t a s t o r a g e ,
q u a l i t y a s surance a n d community r e l a t i o n s . P l a n n i n g o f such e l e m e n t s
w i l l h e l p t o ensure p r o g r a m c o n t i n u i t y .

H e e t l n o ^ w i t h T D W R w i l l b e h e l d i n t h e l a H 1 a J . . f i h a s e s o f t h e s t u d y
t o ensure that T O U R ' s u l t i t n a t e .goa.U a n d o b j e c t i v e s f o r t h e . j j o j r l c a r e^ — i — — * — * "
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c l e a r l y d e t a i l e d , Durtag these n t e t i n g s , • review o f a l ! a v a i l a b l e d a t e
w i l l h a ) p t o assure that p t r t t n e « t f a c t o r s a r e A d e q u a t e l y cons idered
f r o m the s tar t of tut program.
a . S a f e t y C o n t i n g e n c y P l a n

T h e p e r f o r m a n c e o f t h e o b j e c t i v e s o f t h i s p r o j e c t I n a s a f e ,
e f f e c t i v e manner I s a p r i m a r y o b j e c t i v e o f t h e p r o j e c t tew, T h e
c o r p o r a t e commitment t o t h e p r o t e c t i o n o f I n d i v i d u a l s , p r o p e r t y , and th e
environment I s e x e m p l i M a d I n t h e S a f e t y P l a n , T h e P r o j e c t S a f e t y P l a n
i s c o n t a i n e d t n V o l u m e I I o f t h U W o r k P i a n ,

A k e y I n d i v i d u a l I n I m p l e m e n t i n g t h e S a f e t y P l a n o n s i t e I s t h e
d e s i g n a t e d s i t e S a f e t y O f f i c e r . H e w i l l p r i m a r i l y b e r e s p o n s i b l e f o r
t h e p r o v i s i o n s o f t h e S a f e t y P l a n o n s i t e .

A d e t a i l e d C o n t i n g e n c y P l a n w i l l b e prepared a s par t o f t h e S a f e t y
P l a n I n V o l u m e I I t o cover emergency e v a c u a t i o n routes a n d procedures
a n d emergency s p i l l a n d f i r e c o n t r o l . T h e C o n t i n g e n c y P l a n w i l l b e
p r e p a r e d I n a c c o r d a n c e w i t h s t a t e a n d f e d e r a l r e g u l a t i o n s . C o p i e s w i l l
be m a i n t a i n e d at the s i t e for u se by p r o j e c t p e r s onne l and for I n s p e c t i o n
by a u t h o r i z e d r e p r e s e n t a t i v e s o f the s t a t e or f e d e r a l government.

tn the event o f an emergency r e l e a s e or s p i l l o f h a z a r d o u s m a t e r i a l ,
t h e e n - s i t e S a f e t y O f f i c e r w i l l :
( 1 ) N o t i f y l o c a l p o l i c e a n d f i r e d e p a r t m e n t s a n d l o c a l s t a t e r e p r e s e n -
t a t i v e s ;
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(2) Ass e s s p o s s i b l e hazards Co hnun h e a l t h a«4 t f c e t n v f r o m t n t and
coord ina t e i l l necessary a c t i o n s i n c l u d i n g s t o p p i n g o p e r a t i o n s t o
contro l the emergency s i t u a t i o n ;
( 3 ) C o m p l y i f t t h « A y i t iU o r f t d t r j l H«Z4rdov» W l l t f t C o n U n j t f t c y « A d
Emtrg tncy P r t p « r t d n t t s P U A t , a n d
( 4 ) Ordtr t v « c i u t l o n o f i l l p t r t o n n t t f r o m t h « l U t i f d tng trou i
s f t u i t f o n i i r o p a r c c l v t d t o t x f s t .

b , C h a f n o f C u s t o d y P I i n
A cMtf l o f custody progrim w i l l b« d«v«iop«d p r i o r t o t f t« f i e l d

i n v e s t i g a t i o n s t o tnsurc t h i t s i m p l e s a r t c o H t c t t d , h a n d l e d , a n d
i d e n t i f i e d i n a c o m p l e t e a n d e f f i c i e n t manner. ( S e e V o l u m e I I I . )
c. Q u a l i t y A s s u r a n c e

Q u a l i t y assurance encompas se s a l l a c t i o n s taken by an o r g a n i z a t i o n
t o ensure t h a t t h e r e s u l t s and c o n c l u s i o n s produced by It s p r o g r a m s and
p r o j e c t s a r e accurate A n d r e l i a b l e . T h i s a c t i v i t y i n v o l v e s t w o d i s t i n c t ,
b u t r e l a t e d , c o n c e p t s : q u a l i t y c on tro l ( Q C ) a n d q u a l i t y a s surance ( Q A ) .

Q u a l i t y control 1s adherence to the se t of p o l i c i e s and proc edure s
w h i c h ensure t h a t c o l l e c t e d , s u p p o r t i n g d a t a a r e a c c u r a t e a n d t h a t t h e
l i s t s o f accuracy a n d p r e c i s i o n f o r t h e d a t a a r e known. Q u a l i t y control
i n v o l v e s such o p e r a t i o n s a s d o c u m e n t a t i o n adher ency t o s t a n d a r d o p e r a t i n g
pro c edur e s ; p r o p e r , documented c a l i b r a t i o n o f e q u i p m e n t ; a n a l y s i s o f
r e f e r e n c e m a t e r i a l s ; p r o p a r t r a i n i n g o f p e r s o n n e l ; c a l i b r a t i o n a n d
v e r i f i c a t i o n o f m o d e l s ; review o f d a t a ; and other f u n c t i o n s which eheck
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or provt th e r e l i a b i l i t y o f d a t a , c a l c u l a t i o n s , o r c onc lu s i on s . As such,
th< concept of q u a l i t y control is ont component of q u a l i t y as surance.

Qto e f f ty murance I n v o l v e s A u d i t s and review by management t o
assure that q u a l i t y control prac t i c e s and procedure s are b e i n g p r o p e r l y
I m p l e m e n t e d a n d tha t a p p r o p r i a t e l e v e l s o f accuracy, r e l i a b i l i t y , a n d
c o m p a r a b i l i t y a r e be ing achieved I n a l l f a c e t s o f a p r o j e c t : s a m p l i n g
a n d a n a l y s e s , c a l c u l a t i o n s a n d m o d e l i n g , a n d r e p o r t i n g o f r e s u l t s . A
c o m p r e h e n s i v e QA Program a l s o ensures that a l l w r i t t a n document s are
p r o p e r l y and a d e q u a t e l y reviewed,
d . F i e l d O f f i c e

A f i e l d o f f i c e I n a n o f f i c e t r a i l e r w i n D e e s t a b l i s h e d d u r i n g
m o b i l i z a t i o n p r i o r t o t h e s i t e I n v e s t i g a t i o n . E l e c t r i c a l a n d t e l e p h o n e
service w i l l b e I n s t a l l e d 1 n t h i s t r a i l e r t o p r o v i d e l i g h t i n g a n d
c o m m u n i c a t i o n s . T h i s o f f i c e w i l l p r o v i d e secure f a c i l i t i e s f o r s a f e t y
e q u i p m e n t , s a m p l i n g s u p p l i e s , a n d f i l e s which a r e u t i l i z e d over t h e
course o f t h e f i e l d i v e s t l g a t l o n . A d e c o n t a m i n a t i o n s t a t i o n w i l l b e
l o c a t e d a d j a c e n t t o t h e f i e l d o f f i c e t o p e r m i t c l e a n u p o f p e r s onne l a n d
e q u i p m e n t w h i c h m a y become c o n t a m i n a t e d d u r i n g f i e l d a c t i v i t i e s .
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C . S I T E I N V E S T I G A T I O N S
D e t a i l s o f p l a n n e d s i t e I n v e s t i g a t i o n s a r e c o n t a i n e d I n S e c t i o n 4 , 0

o f t h i s d o c u m e n t . T h e p u r p o s e a n d o b j e c t i v e s o f t h e s i t e I n v e s t i g a t i o n s
a r e t o c h a r a c t e r i z e t h e F r e n c h s i t e I n terms o f p o l l u t a n t s p r e s e n t , t h e
m a g n i t u d e ao<J extent o f c o n t a m i n a t i o n , tne ra t e o f was te m i g r a t i o n , and
o th e r p h y s i c a l s i t e c h a r a c t e r i s t i c s .
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D.
1.

F E A S I B I L I T Y S T U D Y
G e n e r a l
F o l l o w i n g t h e s i t e I n v e s t i g a t i o n , a l t e r n a t i v e s w i l l b e d e v e l o p e d

w h i c h i n c o r p o r a t e r emedia l t e c h n o l o g i e s and c l e a n u p o b j e c t i v e s i n t o a
c o m p r e h e n s i v e , s i t e - s p e c i f i c a p p r o a c h , A m e e t i n g w i l l b e h e l d w i t h T O U R
to d i s c u s s the o b j e c t i v e s o f the r emed ia l a c t i o n and the c l e a n u p c r i t e - l^
r i a . A f t e r t h e m e e t i n g , s p e c i f i c r e c ommendat i on s based u p o n e i t h e r
water q u a l i t y c r i t e r i a o r upon a p o l l u t a n t f a t e a n a l y s i s c o u l d b e
d e v e l o p e d f o r a p p l i c a t i o n a t t h e F r e n c h L i m i t e d s i t e .

R e m e d i a l a l t e r n a t i v e s c o u l d e n t a i l s t r u c t u r a l o r n o n - s t r u c t u r a l
s t r a t e g i e s , a s w e l l a s n o n - c l e a n u p a c t i o n s such a s a l t e r n a t i v e water
s u p p l i e s o r f i s h i n g r e s t r i c t i o n s a n d n o - a c t i o n o p t i o n s . T h e d e v e l o p m e n t
o f the s e a l t e r n a t i v e s , a s w e l l a s t h e s e l e c t i o n o f s i t e - s p e c i f i c c l e a n u p
c r i t e r i a , w i l l b e done i n c l o s e c o n s u l t a t i o n w i t h t h e s t a t e -

T o t h e e x t en t p o s s i b l e , t h e f e a s i b i l i t y s t u d y w i l l b e c onduc t ed i n
a c c o r d a n c e w i t h t h e N a t i o n a l O i l arid H a z a r d o u s S u b s t a n c e C o n t i g e n c y P l a n
a s p u b l i s h e d i n t h e J u l y 1 6 , 1982 F e d e r a l R e g i s t e r ,

% " d e t e r m i n a t i o n o f t h e A p p r o p r i a t e C l e a n u p C r i t e r i a
The r e m e d i a l a c t i o n a l t e r n a t i v e s t o b e e v a l u a t e d w i l l b e c a p a b l e o f

p r o d u c i n g a n a c c e p t a b l e l e v e l o f c l e a n u p a s d e f i n e d b y c r i t e r i a e s tab-
l i s h e d i n c o o p e r a t i o n w i t h T D W R . T h e s e c r i t e r i a w i l l d e p e n d t o a n
e x t e n t on t h e f i n d i n g s o f t h e s i t e i n v e s t i g a t i o n and th e i d e n t i f i c a t i o n
o f t a r g e t r e c e p t o r s . I f p r i v a t e w e l l s a r e t h r e a t e n e d b y t h e s i t e o r
c o n t a m i n a t e d groundwat er m i g r a t i o n , t h e c l e a n u p c r i t e r i a w i l l b e based
o n e s t a b l i s h e d a n d a n t i c i p a t e d d r i n k i n g water s t a n d a r d s .
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Data d e v e l o p e d d u r i n g t h e s i t e i n v e s t i g a t i o n c o u p l e d w i t h e x i s t i n g
d a t a w i l l y i e l d I n f o r m a t i o n o n t h e m i g r a t i o n o f c o n t a m i n a n t s v i a s u r f a c e
water a n d g r o u n d w a t e r p a t h w a y s I n t o t h e near s i t e e n v i r o n m e n t . T h e
d i s t r i b u t i o n a n d f a t e o f t h e s e c o n t a m i n a n t s I n t h e a q u a t i c env i ronment
^A^JL* e x a m i n e d u s i n g a s i m u l a t i o n model such a s the EPA E x p o s u r e
A n a l y s i s M o d e l i n g S y s t e m _ j E X A H S ) , d e v e l o p e d b y Burns e t a l ( 1 9 8 1 ) . T h l s
mode l m a y b e a p p l i e d t o t h e S a n J a d n t o R i v e r a n d t o t h e " f i s h i n g ho l e"
n g a r _ t h c j J j S * _ 9 0 b r i d g e t o a s s e s s t h e e f f e c t W e n e s s ^ o f ^ l f f e r e n t r e m e d i a l
^ l t J ? r n a J l v e s 1 " _ r e d u c 1 n g t h e e x p o s u r e f e y ne.arj>y t a r g e t r e c e p t o r s . S U c -
8 P a c i f i c l.npul jtOul iLlOfiX^e ba^ln m o r p h o m e t r y , f l o w c h a r a c t e r i s t i c s ,

o j i a a . n j c j ; o n t f i o t * a n d r e s l d u a l ^ U M i a m i n j n t l e v e l s ,
3 , D e v e l o p m e n t o f R e m e d i a l A l t e r n a t i v e s

I n d e v e l o p i n g r e m e d i a l a l t e r n a t i v e s , r e s u l t s o f t h e s i t e I n v e s t i g a -
t i o n r e p o r t w i l l b e e x a m i n e d t o d e t e r m i n e t h e e x t e n t a n d t y p e s o f
c o n t a m i n a t i o n t h a t have been I d e n t i f i e d , bo th o n s l t e a n d o f f s l t e . T h e
r e l a t i v e succe s s o f t h e I n i t i a l r e m e d i a l m e a s u r e s w h i c h have been
c o m p l e t e d t o d a t e w i l l a l s o b e c o n s i d e r e d , T h e s e I n c l u d e t h e h e i g h t e n i n g
a n d s t r e n g t h e n i n g o f t h e d i k e s around t h e p i t , t h e r e p a i r o f t h e d i k e
t h a t wa sh ed o u t d u r i n g o n e o f t h e f l o o d s , a n d t h e c l e a n u p o f t h e m a t e r i a l
t h a t w a s washed o u t o f t h e p i t o n t h e west e n d o f t h e s i t e . T h i s
i n f o r m a t i o n , 1 n c o n j u n c t i o n w i t h t h e d e t e r m i n e d a p p r o p r i a t e e x t e n t o f
r e m e d i a l a c t i o n , w i l l b e used t o d e v e l o p t h e r e m e d i a l a l t e r n a t e s .

T h e a l t e r n a t i v e s t h a t a r e d e v e l o p e d f o r f i n a l r er^dial a c t i o n w i l l
b e o f t w o t y p e s : S o u r c e C o n t r o l a n d O f f s l t e R e m e d i a l A c t i o n *
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a. Sourc e C o n t r o l
S o u r c t contro l r emed ia l a c t i o n s « 1 U deal w i t h f o u r f l a j o r area s o f

C O r t U f t f n a t i o n ; water s w i t h i n t h e p i t , t h e c o n t a m i n a t e d g r o w f l O w e t e r
o«*1te, t h e S l u d g e s 1 n t h e p i t , e n d t h e contaminated s o f t s O f t s U e . T h e
f o l l o w i n g c r i t e r i a w 1 U b « i m t s t d I n d t t t n u i n i n q w h t t h f a n d i r f t a t t y p «
o f sourct c o n t r o l r e m e d i a l a c t i o n s s h o u l d b« c o n s l d c r t d :

o The e x t e n t to w h i c h sub s tance s post a d a n g e r to p u O l i c h t a U n , *
w t 1 f a r t ( o r t h t e n v i r o n m e n t .

o The e x t e n t to w h i c h s u b s t a n c t s are m i g r a t i n g or are c o n t a i n e d by
e i t h e r n a t u r a l or man-made b a r r i e r s .

o T h e e x p e r i e n c e s a n d a p p r o a c h e s used i n s i m i l a r s i t u a t i o n s .

o E n v i r o n m e n t a l e f f e c t s a n d w e l f a r e c o n c e r n s , •

A n I n i t i a l a n a l y s i s o f t h e d a t a a v a i l a b l e o n t h e s i t e 1 s best
d i s c u s s e d b y l o o k i n g a t each o f t h e f o u r m a j o r a r e a s o f c o n t a m i n a t i o n
I n d i v i d u a l l y : I . - ' • ' '-/-' , *(U W a t e r " .*- - *

A v a i l a b l e d a t a I n d i c a t e s t h a t t h e waste p i t w a t e r s c o n t a i n o r g a n i c *
a n d o i l a n d g r e a s e ; h o w e v e r , n o PCB^s were d e t e c t e d . T h e f e a s i b i l i t y
s t u d y w i l l have t o a d d r e s s b o t h s u r f a c e w a t e r c o n t r o l s a n d d i r e c t
w a s t e w a t e r t r e a t m e n t . P o t e n t i a l s u r f a c e wa t e r c o n t r o l s c o u l d I n c l u d e
s u r f a c e s e a l s , s u r f a c e w a t e r d i v e r s i o n a n d c o l l e c t i o n s y s t e m s , g r a d i n g
a n d r e v e g e t a t i o n . P o t e n t i a l d i r e c t w a s t e w a t e r t r e a t m e n t m e t h o d s I n c l u d e ;
b i o l o g i c a l t r e a t m e n t , c h e m i c a l t r e a t m e n t a n d p h y s i c a l t r e a t m e n t .
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m n a n a l y s t s o f t h t t »1 l t1*g m M t b l t da ta I n d U a i t s t t k t l y t r t a t
m«tho4s I n c l u d e : a i r s t r i p p i n g , carbon a d s o r p t i o n , f i l t r a t i o n

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

t

1 •—

" t t t t r i t t f t t t o f t *
Tut water w i l t p r o b a b l y hm t o b t rtwvtd f ro* th t pU, t r t a t t d ,

and t l t h t r d i s c h a r g e , d i s p o s e d or r t t u r n t d to tht p i t .
•<( 2 ) G r o u n d w a t t r

A v a i l a b l e d a t a I n d i c a t e s t h a t t h t groundwaur o A s l t t m * y n o t b t a s cr.
c o n t a m l n a t t d a s t h t U a c h a t t p l u m e which h a s m l g r a t t d o f f s t t t . T h i s 1 s o

Od w t t o t h t f a c t t h a t onct d u m p i n g A t t h t s t t t w a s H a l t e d , v a r i o u s Q Q
a t t e m p t s wtrt madt t o A t w t r a l t i t t h t wat er w i t h i n th t p i t . Also , th e ^
«tstt w i t h i n t h t p U h a s b t t f l d i l u t e d d u t t o f l o o d s a n d normal r a i n f a l l .
T h e r e f o r e , wa t er l e a v i n g th t p i t now a s I t a c h a t t may b t o f a h i g h e r
q u a l i t y than t h t l t a c h * t t produced when t h t p i t W A S I n o p t r a t l ^ n ,

I n a n y e v e n t , g r o u n d w i t e r c o n t a m i n a t i o n 1 s o f . p a r t i c u l a r concern
b t caus t onct an at tu l f tr h i s b t t n c o n t a l m t n a t t d , 1 t can u s u a l l y not be
c l eaned up w i t h o u t tht e x p e n d i t u r e of a great d e a l of t ime and money,
P o t e n t i a l m e t h o d s o f c o n t r o l l i n g t h e g r o u n d w a t e r movement o f f s l t e ar e:
I m p e r m e a b l e b a r r i e r s , p e r m e a b l e t r ea tmen t beds , g r o u n d w a t e r p u m p i n g , o r
some t y p s o f l e a c h a t e c o n t r o l . T h a p o t e n t i a l t r e a t m e n t t e c h n i q u e s f o r
g r o u n d w a U r w o u l d be the same as those for the s u r f a c e wa t er s .
( 3 ) S l u d g e s

A v a i l a b l e d a t a I n d i c a t e s t h a t t h e s l u d g e s I n t h e wa s t e p i t c o n t a i n
h i g h l e v e l s o f heavy m e t a l s , P C B ' s a n d s o l v e n t e x t r a c t a b l e o r g a n l c s .
T h e c o n c e n t r a t i o n o f the s e vary t h r o u g h o u t t h e d e p t h o f t h e s l u d g e , w i t h i
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th e h i g h e s t c o n c e n t r a t i o n s In th e t op l a y e r s and th e l o w e s t on the y f
bo t t om.

f t* o f the h a z a r d o u s c o m p o u n d s f o u n d in th t s l u d g e s have
a p p e a r e d I n t h e g r o u n d w a t e r s a m p l e s . T h i s I n d i c a t e s t h a t t h e r e 1 s very
t i t t l e l e a c h i n g of those compounds to the groundwater.

( 4 ) S o i l
A v a i l a b l e d a t a o n t h e s i t e I n d i c a t e s t h a t s o i l o n t h e I n s i d e o f t h e

d i k e s i s c o n t a m i n a t e d w i t h t h e sane c o m p o u n d s t h a t show u p I n t h e
s l u d g e s . T h i s w i l l p r o b a b l y b e true t h r o u g h o u t t h e p i t . T h e s i t e
I n v e s t i g a t i o n c o u l d p o t e n t i a l l y I d e n t i f y o t h e r area s o n s l t e where s o i l
h a s been c o n t a m i n a t e d . L i k e l y p l a c e s a r e t h e area n o r t h o f where t h e
d i k e was breached and the m a r s h area to the west .

C o n t a m i n a t e d s o i l s wh i ch r e q u i r e r e m e d i a l a c t i o n w i l l p r o b a b l y have
to be t r e a t e d In much the same way as the s l u d g e s .

b . O f f s l t e R e m e d i a l A c t i o n
E x i s t i n g d a t a I n d i c a t e s t h a t l e a c h a t e h a s m i g r a t e d o f f s i t e a n d h a s

been f o u n d i n m o n i t o r i n g w e l l s a n d d o m e s t i c w e l l s i n t h e area. T h e r e
have a l s o been s ev era l f l o o d s o n t h e s i t e w h i c h have washed s l u d g e a n d
w a t e r o u t o f t h e p i t a n d onto s u r r o u n d i n g p r o p e r t y .

Data I n d i c a t e s t h a t g r o u n d w a t e r g r a d i e n t a n d t h e m a j o r i t y o f t h e
o f f s i t e g r o u n d w a t e r p r o b l e m s w i l l b e t o t h e s o u t h w e s t o f t h e s i t e . T h e
s o i l and s e d i m e n t s c o n t a m i n a t e d by th e f l o o d i n g , h o w e v e r 4 a r e t o t h e
n o r t h o f t h e s i t e a s t h i s i s t h e m a j o r d r a i n a g e course f r o m t h e s i t e t o

o-ôo
00oo

L B C K W D O O . A N D R E W S & N t W N A M . I N C .

smartin
Rectangle
008099



2-19

t h e S a n J a c l n t o R i v e r . T h s s o i l a n d s e d i m e n t s i n t h i s d r a i n a g e course
a r e l i k e l y t o b e c o n t a m i n a t e d w i t h R G B ' s a n d o r g a n i c * .
( 1 ) G r o u n d w a t e r - #

A s d i s c u s s e d under t h e source c o n t r o l g r o u n d w a t e r s e c t i o n , t h e
l e a c h a t e p l u m e l e a v i n g t h e s i t e p r o b a b l y v a r i e s i n q u a l i t y w i t h d i s t a n c e
f r o m t h e s i t e . T h e l e a c h a t e t h a t l e f t t h e s i t e w h i l e t h e p i t w a s I n
o p e r a t i o n a n d b e f o r e a n y r e m e d i a l e f f o r t s b e g a n i s p r o b a b l y t h e most
c o n t a m i n a t e d . T h e f u r t h e r t h e l e a c h a t e p l u m e I s f r o m t h e p i t , however,
t h e more d i l u t e I t w i l l b e . T h e s i t e i n v e s t i g a t i o n w i l l b e r e l i e d u p o n
e x t e n s i v e l y t o I d e n t i f y t h e e x t e n t a n d s e v e r i t y o f t h e o f f s i t e g r o u n d -
w a t e r c o n t a m i n a t i o n . T h e r e h a s l i k e l y been some i n t e r m i n g l i n g o f t h e 7
l e a c h a t e p l u m e s f r o m t h i s s i t e a n d t h e S i k e s s i t e . " '

( 2 ) sous ;
E x i s t i n g d a t a i n d i c a t e s t h a t t h e s o i l s a n d s e d i m e n t s i n t h e d r a i n a g e

d i t c h t o t h e n o r t h o f t h e s i t e have been c o n t a m i n a t e d . T h e p o t e n t i a l
r e m e d i a l a l t s r n a t i v e s f o r t h e c o n t a m i n a t e d o f f s i t e s o i l s a n d s e d i m e n t s
w o u l d be s i m i l a r to t h o s e o n s i t e . r -*rp^- ~ ^. (

I n b o t h t h e source c o n t r o l a l t e r n a t i v e s a n d o f f s i t e r e m e d i a l a c t i o n
a l t e r n a t i v e s , a i r e m i s s i o n ^ mii s t b e c o n s i d e r e d . T h e r e d o e s n o t p r e s e n t l y
a p p e a r t o b e a m a j o r p r o b l e m w i t h l a t e r a l movement o f v o l a t i l e g a s e s o r
minor a t m o s p h e r i c e m i s s i o n s . T h e a c t u a l r e m e d i a l a c t i o n s , however ,
c o u l d p o t e n t i a l l y cause s e r i o u s ^ f r q u a l i t y p r o b l e m s d u e t o s t r i p p i n g o f
v o l a t i l e o r g a n i c c o m p o u n d s o r d i s t u r b a n c e o f t h e s l u d g e s . P o t e n t i a l
t r e a t m e n t a l t e r n a t i v e s i n c l u d e v a p o r p h a s e a d s o r p t i o n o r t h e r m a l o x i d a t i o n *

Oo
CD
O

L B G K W O O D - A N D R E W S & N C W N A M . I N C .

smartin
Rectangle
008100



II

IIIII

2-20

4 . I n i t i a l S c r e e n i n g o f A l t e r n a t i v e s
T h e r e m e d i a l a c t i o n a l t e r n a t i v e s w h i c h a r e i d e n t i f i e d w i l l b e p u t

t h r o u g h a n i n i t i a l s c r e e n i n g t o n a r r o w t h e l i s t o f p o t e n t i a l a l t e r n a t i v e s
t o t h o s e w h i c h a p p e a r t o b e r e a s o n a b l e f o r t h i s s p e c i f i c s i t e . J h e
c r i t e r i a f o r _ - t h j . s _ _ j p 1 t 1 a 1 s c r e e n i n g i s o u t l i n e d i n t h e N a t i o n a l O i l a n d
H a z a r d o u s S u b s t a n c e s C o n t i n g e n c y P l a n a s f o l l o w s : ...-- - , /

a. C o s t
F o r each a l t e r n a t i v e , t h e cost o f i n s t a l l i n g o r i m p l e m e n t i n g t h e

r e m e d i a l a c t i o n must b e c o n s i d e r e d , i n c l u d i n g o p e r a t i o n a n d m a i n t e n a n c e
c o s t s . A n a l t e r n a t i v e t h a t f a r e x c e e d s t h e c o s t s o f o t h e r a l t e r n a t i v e s
e v a l u a t e d a n d t h a t d o e s n o t p r o v i d e s u b s t a n t i a l l y g r e a t e r p u b l i c h e a l t h
o r e n v i r o n m e n t a l b e n e f i t w i l l b e e x c l u d e d f r o m f u r t h e r c o n s i d e r a t i o n .

b . E f f e c t s o f t h e A l t e r n a t i v e
T h e e f f e c t o f each a l t e r n a t i v e s h o u l d b e e v a l u a t e d i n t w o w a y s :

( i ) w h e t h e r t h e a l t e r n a t i v e i t s e l f o r i t s i m p l e m e n t a t i o n h a s a n y a d v e r s e
e n v i r o n m e n t a l e f f e c t s ; a n d ( i i ) f o r s ourc e c o n t r o l r e m e d i a l a c t i o n s ,
w h e t h e r t h e a l t e r n a t i v e i s l i k e l y t o a c h i e v e a d e q u a t e c o n t r o l o f s o u r c e
m a t e r i a l , o r f o r o f f s i t e r e m e d i a l a c t i o n s , w h e t h e r t h e a l t e r n a t i v e i s
l i k e l y t o e f f e c t i v e l y m i t i g a t e a n d m i n i m i z e t h e t h r e a t o f harm t o p u b l i c
h e a l t h , w e l f a r e o r t h e e n v i r o n m e n t . I f a n a l t e r n a t i v e h a s s i g n i f i c a n t
a d v e r s e e f f e c t s , i t w i l l b e e x c l u d e d f r o m f u r t h e r c o n s i d e r a t i o n . O n l y
t h o s e a l t e r n a t i v e s t h a t e f f e c t i v e l y c o n t r i b u t e t o t h e p r o t e c t i o n o f
p u b l i c h e a l t h , w e l f a r e , o r t h e e n v i r o n m e n t w i l l b e c o n s i d e r e d f u r t h e r .
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c < A c . Q . e p t _ a b 1 e _ E n a 1 _ n e e r i _ n 9 . . P r a c t i c e s

A l t e r n a t i v e s must b e f e a s i b l e f o r t h e l o c a t i o n a n d c o n d i t i o n s o f
t h e s i t e , a p p l i c a b l e t o t h e p r o b l e m , a n d r e p r e s e n t a r e l i a b l e m e a n s o f
a d d r e s s i n g t h e p r o b l e m .

O n l y t h o s e a l t e r n a t i v e s w h i c h a r e c o n s i d e r e d r e a s o n a b l e f o r t h i s
s p e c i f i c s i t e w i l l b e c o n s i d e r e d f o r a d e t a i l e d f e a s i b i l i t y a n a l y s i s .x' -•(V CM
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E , A S S £ S S M E N L P L . A L T E R N A 1 ; i V E S
1. G e n e r a l

T h e r e a s o n a b l e a l t e r n a t i v e s w h i c h s u r v i v e t h e i n i t i a l s c r e e n i n g
w i l l b e s u b j e c t e d t o a d e t a i l e d e v a l u a t i o n . T h i s d e t a i l e d a n a l y s i s w i l l
c o n s i d e r t h e f a c t o r s l i s t e d b e l ow. T h e r e s u l t s o f t h e a s s e s s m e n t w i l l
be t a b u l a t e d and a r e c o m m e n d a t i o n m a d e .

o T e c h n i c a l F e a s i b i l i t y /
o Economic F e a s i b i l i t y
o E n v i r o n m e n t a l A c c e p t a b i l i t y
o R e g u l a t o r y A c c e p t a b i l i t y
o P o t e n t i a l f o r P h a s i n g

2* T e c h n i c a l . , f e a s i b i 1 i ty
Each a l t e r n a t i v e w i l l b e d e s c r i b e d i n d e t a i l w i t h a p p r o p r i a t e

f i g u r e s , j n _ t j i e _ e v e n t _ t h a t a t r e a t m e n t o p t i o n j_s_necommended . a .deter-
m i n a t i o n w i l l bg_ma^[e_jis^o_whe.ther t r e a t a M J J t y ^ ^ i i a l i e j _ j n J J _ ^ b e _ r e c i u 1 r e d
t o c o n f i r m the_process-. T h e e s t a b l i s h e d s a f e t y p l a n a n d c h a i n o f

"•^ 'iff Jc u s t o d y p r o c e d u r e s w i l l be f o l l o w e d , a ix.-<-**-v *J**~J^ ^ u»- *<**

T h e a n a l y s i s o f p o t e n t i a l g r o u n d w a ' t e F T a n e d i a l a c t i o n s w i l l p r o b a b l y
require th e u s e o f an a p p r o p r i a t e g r o u n d w a t e r f l o w m o d e l . A model w o u l d
b e a p p r o p r i a t e when e v a l u a t i n g s l u r r y w a l l s a n d v a r i o u s g r o u n d w a t e r
p u m p i n g s t r a t e g i e s t o r e d u c e o r c o n t a i n o f f s i t e c o n t a m i n a t i o n * W h e n
m o d e l s a r e u s ed* t h e y w i l l b e c a l i b r a t e d t o t h e e x t e n t p o s s i b l e w i t h t h e
observed water q u a l i t y a n d q u a n t i t y d a t a c o l l e c t e d d u r i n g t h e s i t e
i n v e s t i g a t i o n .
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T h e t e c h n i c a l f e a s i b i l i t y w i l l a l s o c o n s i d e r t h e m e t h o d s o f con-
s t r u c t i o n , s i t e c h a r a c t e r i s t i c s , e f f e c t i v e n e s s o f a n y s l u r r y w a l l s ,
t y p e s o f l i n e r s p r o p o s e d , l e a c h a t e c o l l e c t i o n s y s t e m s , m o n i t o r i n g ,
o p e r a t i o n a n d m a i n t e n a n c e , f i n a l d i s p o s a l , e t c ,
3. E c o n o m i c _Fea_s.jbjJ i ty

Once t h e v i a b l e a l t e r n a t i v e s have been t h o r o u g h l y d e f i n e d i n t h e
t e c h n i c a l r ev i ew , a cost e s t i m a t e w i l l b e made o f t h e c a p i t a l cost
r e q u i r e d t o i m p l e m e n t each p r o p o s e d r e m e d i a l a c t i o n . Any r equ ir ed
m o n i t o r i n g a n d o p e r a t i o n a n d m a i n t e n a n c e c o s t s w i l l a l s o b e c a l c u l a t e d .
T h e s e c o s t s w i l l a l l b e c a l c u l a t e d on a p r e s e n t wor th b a s i s a t an
a c c e p t e d d i s c o u n t r a t e a t t h e t i m e o f t h e s t u d y . I n f o r m a t i o n a v a i l a b l e
in Co s t C om&a r i so ris o f_ T re at me n_t _an d Pi s po s a 1 A11 e r n a t i y e s _ f p r_ H a z a r d o u s
W a s t e s , V o l u m e s I a n d I I w i l l b e u t i l i z e d i n t h e economic a n a l y s i s .

4. Eny i r onmen t a 1_ Ac c e fit a b 11 ity
O n e o f t h e o u t p u t s o f t h e t e c h n i c a l f e a s i b i l i t y a n a l y s i s w i l l b e a n

e s t i m a t e o f t h e q u a n t i t y a n d q u a l i t y o f c o n t a m i n a n t s r e m a i n i n g . T h e
e n v i r o n m e n t a l a c c e p t a b i l i t y p o r t i o n o f t h i s s t u d y w i l l a s s e s s each
a l t e r n a t i v e i n t e rms o f t h e e x t e n t t o w h i c h i t i s e x p e c t e d t o e f f e c t i v e l y
m i t i g a t e a n d m i n i m i z e damage t o t h e p u b l i c h e a l t h a n d t h e e n v i r o n m e n t .
A n y a d v e r s e e n v i r o n m e n t a l i m p a c t s w i l l a l s o b e c o n s i d e r e d , T h i s s e c t i o n
o f t h e f e a s i b i l i t y s t u d y w i l l b e p a r t i c u l a r l y i m p o r t a n t t o b e sure t h a t
such p r o b l e m s a r e m i t i g a t e d .

5. R e g u l a t o r y _ A c c e p t a b i 1 i ty
Eqch a l t e r n a t i v e w i l l b e e v a l u a t e d t o s e e t h a t a l l t h e a p p l i c a b l e

r e g u l a t i o n s o f t h e C o m p r e h e n s i v e E n v i r o n m e n t a l Respons e* C o m p e n s a t i o n
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a n d L i a b i l i t y A c t o f 1980 ( C E R C L A ) , T h e N a t i o n a l C o n t i n g e n c y P l a n ( N C P ) ,
t h e C l e a n W a t e r A c t ( C W A ) , a n d t h e S t a t e o f T e x a s a r e f o l l o w e d . A l s o t o
b e c o n s i d e r e d u n d e r t h i s s e c t i o n w i l l b e t h e d e g r e e t o w h i c h t h e a l t e r -
n a t i v e i s a c c e p t a b l e t o t h e p u b l i c a n d t h e p o l i t i c a l a c c e p t a b i l i t y o f
t h e r emedy.

6* Pot en t i a 1 1_ Q .r__P h a s i_n_g
D i f f e r e n t a l t e r n a t i v e s w i l l o f f e r a v a r i e t y o f o p p o r t u n i t i e s f o r

p h a s i n g t h e work t o a c c o m m o d a t e f a c t o r s such a s i n c r e m e n t e d f u n d i n g o r
f a s t - t r a c k r e q u i r e m e n t s . T h e p o t e n t i a l f o r p h a s i n g w i l l b e a c r i t e r i o n
c o n s i d e r e d d u r i n g t h e f e a s i b i l i t y s t u d y .
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F . R E P O R T I N G
C e r t a i n s u b m i t t a l s w i l l b e m a d e a s shown b e l o w . T h e t y p e o f r e p o r t

o r s u b m i t t a l , t i m i n g , c o n t e n t a n d f o r m a t w i l l b e a s i n d i c a t e d :

1 - P r e - S a m p l i n g S u b m i t t a l s
T h e f o l l o w i n g m a t e r i a l s a r e t o b e s u b m i t t e d t o T O W R b y t h e d a t e s

. . . . V ; , _ ~ i ? _ _ I ' T ^ ' v . 1 - 1 i-_^ - t — c — — « , - O — — — - •i n d i c a t e d : - L^—^ ^- *-*

a . W o r k e r S a f e t y P l a n , F e b r u a r y 7 , 1983, c o n t a i n i n g s a f e t y p r o c e d u r e s
s p e c i f y i n g :

o F i r e C o n t r o l
o S p i l l P r e v e n t i o n / C o n t a i n m e n t
o D e c o n t a m i n a t i o n
o S u p p o r t i n g S a m p l i n g / A n a l y s i s
o T r a i n i n g P r o g r a m
o C o m m u n i c a t i o n s
0 T w e n t y - f o u r H o u r E n t r y C o n t r o l
o L o c a l P o l i c e , F i r e , M e d i c a l S u p p o r t
o W a s t e S e g r e g a t i o n P r o c e d u r e s
o P o t a b l e W a t e r S u p p l y / S a n i t a r y S u p p o r t
o E m e r g e n c y E v a c u a t i o n P r o c e d u r e s / A l a r m s
o S a f e t y E q u i p m e n t U s e , I n s p e c t i o n a n d C a r e
o L a b o r a t o r y S a f e t y P r o c e d u r e s
o S a f e t y O f f i c e r R e s p o n s i b i l i t y / A u t h o r i t y

b . Q u a l i t y A s s u r a n c e P j a _ Q n F e b r u a r y 7 , 1983, c o n t a i n i n g d e t a i l e d
p r o c e d u r e s r e l a t i v e t o s a m p l i n g a n d a n a l y s i s p r o g r a m s s p e c i f y i n g :
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o Use o f S t a n d a r d s
o S a m p l e S p i k e s
o P r e c i s i o n
o A c c u r a c y
o R e p r o d u c i b i l i t y
o S p e c i f i c A n a l y t i c a l P r o c e d u r e s
o D a t a M a n a g e m e n t
o K n o w n I n t e r f e r e n c e s
o S a m p l e P r e s e r v a t i o n
o L a b o r a t o r y H a n d l i n g

c . C h a i n o f C u s t o d y ) F e b r u a r y ^ 7 , _ 1 9 8 3 , c o n t a i n i n g d e t a i l e d p r o c e d u r e s
o n s a m p l e c h a i n o f c u s t o d y , s p e c i f y i n g :

o S a m p l e C o l l e c t i o n P r o c e d u r e s
o S a m p l e C o n t a i n e r s
o S a m p l e i d e n t i f i c a t i o n
o S a m p l e A r c h i v i n g
o S a m p l e S h i p m e n t

d . S r t e - S p e c i f j c S a g j p j i n g ^ F e b r u a r y 7 , _ 1983» c o n t a i n i n g d e t a i l e d
p r o c e d u r e s o n s i t e a c t i v i t i e s , s c h e d u l e , a n d s a m p l i n g .

2* P o s t * _ S a m p 1 jng S u b m i t t a 1 s
T h e f o l l o w i n g m a t e r i a l s a r e t o b e s u b m i t t e d t o T D W R b y d a t e s

i n d i c a t e d :
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a . D r _ a _ f t _ S | t e _ I n v e s t ; i g a t i o n R e p o r t , J u n e _2_,_1983, c o n t a i n i n g p r e l i m i -
n a r y r e s u l t s o f s i t e s a m p l i n g e f f o r t f o r T D W R r e v i e w . T o b e i n a
t e c h n i c a l r e p o r t f o r m a t , c o n t a i n i n g h e a d i n g s s i m i l a r t o t h e f o l l o w i n g :

o E x e c u t i v e S u m m a r y
o I n t r o d u c t i o n / B a c k g r o u n d
o F i e l d S a m p l i n g
o L a b o r a t o r y A n a l y s e s
o A n a l y t i c a l R e s u l t s
o D i s c u s s i o n o f S i g n i f i c a n c e
o C o n c l u s i o n s and R e c o m m e n d a t i o n s
o A p p e n d i x e s

& • F i n a l S i t e I n v e s t i g a t i o n R e p o r t , J u l y 1 8 ^ 1983, c o n t a i n i n g t h e
f i n a l r e s u l t s o f t h e s i t e s a m p l i n g e f f o r t w i t h T D W R c o m m e n t s . T o b e i n
a t e c h n i c a l r e p o r t f o r m a t , c o n t a i n i n g h e a d i n g s s i m i l a r t o t h o s e i n d i c a t e d
above f o r t h e d r a f t r e p o r t ,

c . D r a f t F e a s i b i l i t y R e p o r t , J u 1 y _ _ 3 1 J L . 1 9 8 3 , c o n t a i n i n g p r e l i m i n a r y
e v a l u a t i o n o f r e m e d i a l mea sure s f o r T D W R revi ew* T o b e i n a t e c h n i c a l
r e p o r t f o r m a t , c o n t a i n i n g h e a d i n g s s i m i l a r t o t h e f o l l o w i n g :

0 E x e c u t i v e S u m m a r y
o I n t r o d u c t i o n / B a c k g r o u n d
o G o a l s / O b j e c t i v e s
o S e l e c t i o n C r i t e r i a
o T e c h n i c a l F e a s i b i l i t y
o E c o n o m i c F e a s i b i l i t y
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o E n v i r o n m e n t a l A c c e p t a b i l i t y
o R e g u l a t o r y A c c e p t a b i l i t y
o P h a s i n g
o C o n c l u s i o n s and R e c o m m e n d a t i o n s
o A p p e n d i x e s

t y R e p o r t , O c t o b e r 1 4 , I9_83, c o n t a i n i n g f i n a l
e v a l u a t i o n s a n d r e c o m m e n d a t i o n s o f r e m e d i a l m e a s u r e s f o r s i t e r e c l a m a t i o n
f t l t h T D W R c o m m e n t s . T o b e i n a t e c h n i c a l r e p o r t f o r m a t , w i t h h e a d i n g s
s i m i l a r t o t h o s e i n d i c a t e d f o r t h e d r a f t r e p o r t .

3 . P e r i o d i c S u b m i t t a I s
T h e f o l l o w i n g m a t e r i a l s a r e t o b e s u b m i t t e d t o T D W R b y d a t e s

i n d i c a t e d :

a . M o n t h l y S t a t u s R e p o r t s ^ c o n t a i n i n g p e r t i n e n t a c t i v i t i e s i n c l u d i n g
t h o s e l i s t e d b e l o w . M o n t h l y s t a t u s r e p o r t f o r m a t , g r a p h i c a l p r e s e n t a -
t i o n s , e t c . , w i l l b e e s t a b l i s h e d i n c o n f e r e n c e w i t h T D W R p e r s o n n e l .

o S c h e d u l e
o B u d g e t
o S i g n i f i c a n t A c t i v i t i e s / A n a l y t i c a l R e s u l t s
o C h a n g e s i n S a m p l i n g / A n a l y s i s P r o t o c o l s Based o n R e s u l t s t o D a t e
o M e e t i n g s / C o n f e r e n c e s / C o r r e s p o n d e n c e
o S a f e t y P r o g r a m Summary
o Q u a l i t y A s s u r a n c e P r o g r a m S u m m a r y
o P r o b l e m A r e a s
o G e n e r a l C o m m e n t s
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3 * C S C H E D U L E A N D O R G A N I Z A T I O N
A . I N T R O D U C T I O N

T h e s c h e d u l e o u t l i n e d i n t h i s s e c t i o n i s ba s ed o n t h e r e q u i r e d
d e l i v e r y d a t e s s t i p u l a t e d i n t h e p r o f e s s i o n a l s e r v i c e s c o n t r a c t b e tween
T D W R a n d L A N . F i g u r e 3 - 1 i s a g r a p h i c a l p r e s e n t a t i o n o f t h e p r o j e c t
s c h e d u l e * T h e m a j o r t a s k s a r e shown f o r t h e t h r e e s e r i e s o f work:

1 0 0 - S e r i e s - P r e - S a m p l i n g A c t i v i t i e s
2 0 0 - S e r i e s - S i t e I n v e s t i g a t i o n s
3 0 0 - S e r i e s - F e a s i b i l i t y S t u d y

B * P R O J E C T S C H E D U L E
I n ea ch s e r i e s , t h e f o r e c a s t c o m p l e t i o n d a t e s a r e shown f o r t h e

m a j o r t a s k s . I n t h o s e ca s e s w h e r e c o m p l e t i o n o f a m a j o r t a s k w i l l
r e s u l t i n d e l i v e r y t o T D W R o f a r e q u i r e d p r o d u c t , t h e r e q u i r e d d e l i v e r y
d a t e i s i n d i c a t e d i n t h e g r a p h . I n t h o s e ca s e s where T D W R i s t o r e v i e w
d r a f t i n p u t s , a 30-day r e v i e w p e r i o d h a s been a s s u m e d . T h e s t a r t d a t e
f o r t h e s i t e f e a s i b i l i t y s t u d y i s f l e x i b l e * F o r p u r p o s e s o f t h i s
s c h e d u l e o f a c t i v i t i e s , t h e f e a s i b i l i t y s t u d y b e g i n s when t h e d r a f t s i t e
i n v e s t i g a t i o n r e p o r t i s d e l i v e r e d t o T D W R .

C . M A N A G E M E N T O R G A N I Z A T I O N
F i g u r e 3-2, t h e o r g a n i z a t i o n a l d i a g r a m , d e p i c t s t h e m a n a g e m e n t

o r g a n i z a t i o n f o r t h i s s t u d y .
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4 * 0 S I T £ S A M P L I N G
T h e e n g i n e e r i n g f e a s i b i l i t y s t u d y must b e based u p o n t h e c h a r a c t e r a n d

q u a n t i t i e s o f c o n t a m i n a n t s a n d t h e i r p o t e n t i a l f o r m i g r a t i o n . T h u s , t h e
s i t e i n v e s t i g a t i o n w i l l e n t a i l s a m p l i n g o f e n v i r o n m e n t a l m e d i a t o
s u p p l e m e n t p r i o r s i t e i n v e s t i g a t i o n s .

A . S O I L B O R I N G S / G R O U N D W A T E R
E l e v e n new soi l b o r i n g s and t w e l v e groundwat er s a m p l e s w i l l be

a n a l y z e d f r o m t h e s i t e v i c i n i t y . S e v e n o f these g r o u n d w a t e r s a m p l e s w i l l
be taken f r o m w e l l s to be i n s t a l l e d in bore h o l e s f o l l o w i n g the b o r i n g
p r o g r a m . T h e s i t e s e l e c t i o n r a t i o n a l e f o r these b o r i n g s a n d g r o u n d w a t e r
s a m p l e s i s p r e s en t ed i n T a b l e A . T h e chemical a n a l y s e s a r e d e p i c t e d i n
T a b l e B .

00oo

I '
I
I
I

I

Boring s B001 w i l l be d r i l l e d and l o g g e d east of the s i t e near the base
o f t h e h i l l i n a n u p g r a d i e n t d i r e c t i o n . A s h a l l o w w e l l , a p p r o x i m a t e l y
40 f e e t d e e p , w i l l be i n s t a l l e d in t h i s h o l e to serve as a b a c k g r o u n d
g r o u n d w a t e r s a m p l e , G W 0 1 , T h e s e w e l l l o c a t i o n s a r e shown I n F i g u r e 4-1.
B o r i n g B002 w i l l b e a d e e p b o r i n g ( a b o u t 100 f e e t d e e p ) j u s t east o f th e
R i v e r d a l e S u b d i v i s i o n a n d w i l l have a w e l l i n s t a l l e d a f t e r w a r d ( G W 0 2 ) t o
p r o v i d e d a t a o f t h e d e e p e r a q u i f e r . A s h a l l o w w e l l ( G W 0 7 ) w i l l b e
i n s t a l l e d c l o s e b y t o f o r m a p i e z o m e t e r c l u s t e r w i t h t h e d e e p w e l l .
Downward v e r t i c a l g r a d i e n t s c a n b e measured a t t h i s c l u s t e r , a n d f i e l d
p e r m e a b i l i t y t e s t s c a n b e r u n i f a p p r o p r i a t e .

B o r i n g s B003 a n d B004 a n d s h a l l o w w e l l s G W 0 3 a n d G W G 4 w i l l b e
i n s t a l l e d f u r t h e r east o f R i v e r d a l e . T h e s e w e l l s , c o u p l e d w i t h c o m p o s i t e

L D C K W O O D , A N D R E W S & N C W N A M , I N C .
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S i t e N u m b e r

B 0 0 1 / G W 0 1

B 0 0 2 / G W 0 2

B 0 0 3 / G H 0 3

B 0 0 4 / G W 0 4

B 0 0 5 / G W 0 5

B 0 0 6 / G H 0 6

B007 /BOOSB009

4-3
T a b l e AW e l l / B o r i n g S i t e S e l e c t i o n R a t i o n a l eF r e n c h L i m i t e d S i t e

R a t i o n a l e

Background s h a l l o w we l l u p g r a d i e n t ( e a s t ) o f F r e n c hL i m i t e d .
D e e p w e l l s o u t h o f G u l f P u m p R o a d , d o w n g r a d i e n t o fF r e n c h L i m i t e d .

,

'

S h a l l o w w e l l s ou th o f G u l f P u m p R o a d , d o w n g r a d i e n t o fF r e n c h L i m i t e d , east o f B002.
S h a l l o w w e l l u p g r a d i e n t o f B002/3, p o t e n t i a l l y acrossg r a d i e n t f r o m F r e n c h L i m i t e d .
S h a l l o w w e l l north o f U . S . 9 0 , northwes t o f F r e n c hL i m i t e d , p o t e n t i a l l y d o w n g r a d i e n t .

I Deep w e l l a d j a c e n t to e x i s t i n g EPA w e l l s ou th ea s t o fmain l a g o o n .
i / S h a l l o w b o r i n g s to 40 f e e t a l o n g southern F r e n c hy L i m i t e d boundary t o d e f i n e s o i l c h a r a c t e r i s t i c s a l o n gt p o t e n t i a l s l u r r y w a l l a l i g n m e n t .

6W07

G W 0 8
G W 0 9
6W10

G W 1 1

U12

\, V\ / '} .1 Av1 /
S h a l l o w b or ing s to 40 f e e t a l o n g eastern boundary tod e f i n e s o i l s a l o n g p o t e n t i a l s l u r r y w a l l a l i g n m e n t .
S h a l l o w w e l l a d j a c e n t t o d e e p w e l l G W 0 2 , f o r m i n g ap i e z o m e t e r c l u s t e r d o w n g r a d i e n t o f F r e n c h L i m i t e d , b u tu p g r a d i e n t f r o m R i v e r d a l e S u b d i v i s i o n .

i ^ ' / J^ x i s t 1 n 9 w s l l s ou theas t o f M a i n L a g o o n ., 1 f A\ f' / ' / H T E x i s t i n g w e l l s o u t h w e s t o f M a i n L a g o o n .
I //\ 'I A / \ f.if /\ t1 / V<Y •

>•;
f / C o m p o s i t e groundwater s a m p l e f r o m about 5 homes w i t h^ s h a l l o w w e l l s i n s o u t h e r n h a l f o f R i v e r d a l e .

"j/ C o m p o s i t e groundwater s a m p l e f r o m about 5 homes w i t hC s h a l l o w w e l l s i n northern h a l f o f R i v e r d a l e .
Residence w e l l at 915 Gulf Pump Road i m m e d i a t e l y southand d o w n g r a d i e n t f rom F r e n c h L i m i t e d .

o

Source: ESE, 1983.
L D C K W O D O , A N D R E W S & N E W H A M . I N C .
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4-4

T a b l e BGroundwat er C h e m i c a l A n a l y s i sF r e n c h L i m i t e d S i t e

S i t eN u m b e r

G W Q 1 *G W 0 2G W 0 3G W 0 4G W 0 5GW066 W Q 7GW08G W 0 96010amG W 1 2
T O T A L S I T E S

AAAAAAAAAAAA
12

BBBBBBBBBBB_B
12

CCCCCCCCCCC_C
12

T y p e

0000000DD00_D
12

o f C h e m i c a l A n a l y s i s
££EEEE££££EJ^

12

F.--
F-
F
FF.
-

_
5

G.
at

-
»
-
GGGGG

,̂ _ ,,
6

H..
-
H-
HHH
«•
*•
*

5

I„*
•*
I.
III_-

B m[
5

J
M•»
JJ.
JJ„
J
an

6

K•*.
KK«

KK
MK

-L
6

00o

* D u p l f c a t e s a m p l e s .
A — pHB « C o n d u c t i v i t yC - - T O E ( T o t a l E x t r a c t a b l e O r g a n l c s )D « TOC (Tota l O r g a n i c C a r b o n )E — T O X ( T o t a l O r g a n i c H a l o g e n )F — M e t a l sG « Tota l P h e n o l sH — PC8s ( P e s t i c i d e s )I « G C / H S ( V o l a t i l e s )J — G C / M S ( B a s e N e u t r a l )K « G C / M S ( A c i d )
Source: E S E , 1983,

L O G K W O D D . A N D R E W S & M E W N A M , I N C . — J
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4-5

groundwater s a m p l e s G W i O a n d G W i l ( i n R i v e r d a l e ) a n d G W 1 2 w i l l p r o v i d e
i n s i g h t i n t o g r o u n d w a t e r c o n d i t i o n s d o w n g r a d i e n t f r o m t h e s i t e .

B o r i n g B O O S a n d W e l l G W 0 5 w i l l b e i n s t a l l e d north o f U . S . 9 0 t o
p r o v i d e c o m p a r a t i v e water l e v e l s a g a i n s t those w e l l s south o f t h e s i t e a n d
t o d e t e r m i n e g r o u n d w a t e r c h e m i s t r y north o f t h e Main L a g o o n . B o r i n g B006
a n d W e l l G W 0 6 w i l l b e I n s t a l l e d I n t o d e e p s t r a t a ( a p p r o x i m a t e l y 1 0 0 f e e t
d e e p ) near t h e e x i s t i n g E P A w e l l s o u t h e a s t o f t h e w a s t e p i t . T h i s w e l l a n d
t h e e x i s t i n g s h a l l o w w e l l w i l l serve a s a second p i e z o m e t e r c l u s t e r t o
d e t e r m i n e v e r t i c a l g r o u n d w a t e r g r a d i e n t s .

T h r e e s h a l l o w b o r i n g s B007, B O O S , a n d B009 w i l l b e i n s t a l l e d a l o n g t h e
s o u t h s i t e b o u n d a r y t o p r o v i d e i n f o r m a t i o n o n soil l a y e r s a l o n g a p o t e n t i a l
s l u r r y w a l l a l i g n m e n t . T w o a d d i t i o n a l bores ( B O i O a n d B O H ) w i l l b e p l a c e d
a l o n g t h e e a s t e rn b o u n d a r y . M o n i t o r i n g w e l l s w i l l n o t b e I n s t a l l e d i n
these &ore h o l e s .

r-

CD
O
O

f i r o u n d w a t e r s a m p l e s G W 0 8 a n d G W 0 9 w i l l b e c o l l e c t e d f r o m t h e e x i s t i n g
m o n i t o r i n g w e l l s a l o n g t h e s o u t h e a s t a n d s o u t h w e s t b o u n d a r y o f t h e s i t e .

B . S E O J H E N T S
M i n e s ediment s a m p l e s w i l l b e c o l l e c t e d f o r a n a l y s i s ( s e e T a b l e C ) .

T h r e e s a m p l e s ( S E O i , S E 0 2 , a n d S E 0 3 ) w i l l b e c o m p o s i t e d f r o m t h e e a s t e r n ,
c e n t r a l , and western rones o f the waste p i t . S a m p l e SE04 w i l l b e taken
f r o m the s m a l l p i t a t th e ea s t e rn end o f th e s i t e . S a m p l e s SE05 and SE06
w i l l be c o m p o s i t e d a l o n g transect s across the swamp north of the waste p i t .
S a m p l e $£07 w i l l b e c o m p o s i t e d beneath t h e U . S . 9 0 b r i d g e . S a m p l e SE08

i S C — — - — — -
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4-6

T a b l e CS e d i m e n t S a m p l eS i t e S e l e c t i o n R a t i o n a l eFrench L i m i t e d S i t e

S i t e N u m b e r R a t i o n a l e
SE01, 02, 03 W a s t e pi t c o m p o s i t e s a m p l e s f r o m ea s t , c en t e r , andwest zones.
SE04 Compos i t e sample from east pit on French Limi t ed S i t e .
SE05 Compos i t e or sample s taken fros i swamp along crosss e c t i o n near U . S . 9 0 b r i d g e .
S E 0 6 C o m p o s i t e o f s a m p l e s t a k e n f r o m swamp a l o n g crosss e c t i o n near west end of w a s t e p i t .
SE07 Compos i t e of sample s taken under U.S. 90 bridge.
SE08 S a m p l e taken from channel center! ine north of U . S . 90at site to be se lected.
S E 0 9 S a m p l e f r o m d r a i n a g e d i t c h s o u t h o f G u l f P u m p Road a n deast o f R i v e r d a l e ,
Source: E S E , 1983.
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4-7
-7w i l l b e t a k e n n o r t h o f t h e b r i d g e t o i n d i c a t e w h e t h e r P C S a n d heavy o r g a n i c

c o m p o u n d s have been c a r r i e d o f f s i t e . S a m p l e $£09 w i l l b e c o l l e c t e d f r o m
t h e d r a i n a g e d i t c h p a s s i n g s o u t h w a r d east o f t h e R i v e r d a l e s u b d i v i s i o n .

T h e s e s a m p l e l o c a t i o n s a r e shown i n F i g u r e 4-2. T h e l a b o r a t o r y a n a l y s i s 1 s
shown in Table 0 .

C . S U R F A C E W A T E R
S i x s u r f a c e wa t e r s a m p l e s w i l l b e c o l l e c t e d f o r a n a l y s i s ( s e e

T a b l e E ) . S a m p l e s S W 0 1 a n d S W 0 2 w i l l b e c o l l e c t e d f r o m t h e was t e p i t a t
d e p t h s t o b e s e l e c t e d based on s t r a t i f i c a t i o n o f pH or c o n d u c t i v i t y .
S a m p l e S W 0 3 w i l l b e t a k e n f r o m t h e east p i t . S a m p l e s S W Q 4 , S W 0 5 , a n d S W 0 6
w o u l d b e c o m p o s i t e d f r o m t h e swamp n o r t h o f t h e wa s t e p i t a n d b e n e a t h t h e
U . S . 9 0 b r i d g e . T h e s e l o c a t i o n s a r e shown i n F i g u r e 4-3. C h e m i c a l
p a r a m e t e r s t o b e a n a l y z e d a r e d e s c r i b e d i n T a b l e F .

I n a d d i t i o n t o t h e s e s u r f a c e wat er s a m p l e s , a survey w i l l b e d o n e t o
d e t e r m i n e water s t r a t i f i c a t i o n a n d t o d e f i n e b o t t o m c o n t o u r s i n t h e was t e
p i t .

D . S O I L S
v /Recent f l o o d ev en t s have d i s p e r s e d s l u d g e a n d scum r e s i d u e s i n t o t h e

f o r e s t e d areas i n t h e i m m e d i a t e s i t e v i c i n i t y . A s i t e r e c o n n a i s s a n c e
w a l k - t h r o u g h survey w i l l b e done t o m a p areas a f f e c t e d b y p a s t f l o o d i n g .
S a m p l e s o f r e s i d u e s w i l l b e c o m p o s i t e d b y area ( s e e T a b l e G K S i x s o i l
s a m p l e s w i l l b e c o l l e c t e d f r o m areas west ( S O O i ) , s ou th ( S 0 0 2 ) , east ( S 0 0 3 ) ,

cr
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T a b l e DS e a 1 m e n t C h e m i c a l A n a l y s i sF r e n c h L i m i t e d S i t e

4-9

S i t eN u m b e r
S E 0 1 * - - CS E 0 2 - - CS E 0 3 CS E 0 4 - - CS E 0 5 - - CS E 0 6 - - CSE1""" CS E 0 8 CS E 0 9 ^ -_ C
T O T A L S I T E S 0 0 9

* D u p l i c a t e s a m p l e s .
A -- pHB -- C o n d u c t i v i t yC -- TOE (Tota l E x t r a c t a b l e

T y p e

0DDDD0D0D
9

o f C h e m i c a l A n a l y s i s
EEEEEEEEE_
9

F GGF GF GGF GG-
— _
4 7

O r g a n i c s )

H - JHH - JH - JHH - JH. . .
— — — — — — — — B — — — — —

7 0 4

-1 ,

\^ /J / / /

K-
KK*»

K-
-
«.
4

r

D -- TOC (Total O r g a n i c C a r b o n ) tA*r .4E « T O X ( T o t a l O r g a n i c H a lF -- M e t a l sG -- T o t a l P h e n o l sH — P C B s ( P e s t i c i d e s )I « G C / M S ( V o l a t i l e s )J « G C / M S ( B a s e N e u t r a l )K — G C / M S ( A c i d )

o g e n )

f
il*

i

15 -*K lI / k
<* i ,**
1 t)( 1

L£ 1 '1 <
* A '

1
^r

CM
CO
O
O

S o u r c e : E S E , 1983.
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4-10

T a b l e ES u r f a c e Water S a m p l eS i t e Se l e c t i on RationaleFrench Limi t ed S i t e

S i t e Number Rationale
SWOi Eastern end of waste pit at d e p t h s to be s e l e c t ed .
SW02 Western end of waste pit at dep th s to be s e l e c t ed.
SW03 S a m p l e from east p i t .
SW04, 05 S a m p l e s f r om swamp northwest of waste p i t .
SW06 Beneath U . S . 90 bridge.

Survey to determine any s t r a t i f i c a t i o n of pH orc o n d u c t i v i t y in waste p i t .
Bathymetric Survey to determine water d ep th s over gridon waste p i t .

Source: E S E , 1983.
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4-12

T a b l e FS u r f a c e W a t e r C h e m i c a l A n a l y s i sF r e n c h L i m i t e d S i t e

S i t eN u m b e r

S W 0 1swoaSW03*S W 0 4S W 0 5S W 0 6
T O T A L S I T E S

T y p e o f C h e m i c a l A n a l y s i s

AAAAA
A
6

08SBB
£
6

CCCCC£
6

DD0DD£
6

EEEEE£
6

F~«
F-
£
3

GGGGG6
6

HH-
HH
£
5

I-
-
I-

I
3

J--J-
^
3

K--
K-
K _
3

r̂
CM
v-
00oo

* Oupl i ca t e s a m p l e s .
A — pH8 -- C o n d u c t i v i t yC - - T O E ( T o t a l E x t r a c t a b l e O r g a n i c s )0 — TOC (Total O r g a n i c C a r b o n )E — T O X ( T o t a l Organ i c H a l o g e n )F — M e t a l s6 — T o t a l P h e n o l sH — PCBs ( P e s t i c i d e s )I — G C / H S ( V o l a t i l e * )J — G C / M S (Base N e u t r a l )K « G C / M S ( A c i d )
S o u r c e : E S E , 1983.
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4-13

i T a b l e GS o i lS i t e S e l e c t i o nF r e n c h L i m f t f mala. I t c

S i t e N u n b e r

S 0 0 5 , 06

R a t i o n a l e
S001
S002
S003
$004

West end of French L i m i t e d S i t e , seek s l u d g e residue.
S l u d g e and/or s o i l s a long south site boundary,
S l u d g e a n d / o r s o i l s a l o n g east s i t e boundary.
S l u d g e and/or s o i l s above swamp waterl ine south ofii,*. on-

in
CM
T—
COoo

" U.S. 90 in area f l o o d e d b y pan h < g h

Source: • £ $ £ , 1983.
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4-14
and north (5004, 5 , 6) o f the wa s t e pU ( s e e F i g u r e 4 - 4 ) . C h a r n i c a !
a n a l y s i s a r e d e s c r i b e d I n T a b l e H .

E . F I S H T I S S U E
T h r e e c o m p o s i t e s a m p l e s o f f i s h t i s sue t r i l l b e taken f r o m t h e f i s h i n g

area beneath the U.S. 90 b r i d g e and a n a l y z e d to d e t e r m i n e i f m e t a l s and
PC8s a r e a c c u m u l a t i n g I n a q u a t i c o r g a n i s e s ( s e e T a b l e I ) . T h e l o c a t i o n o f
t h i s s i t e I s shown i n F i g u r e 4 * 4 a n d c h e a l c a l a n a l y s i s 1 s shown i n

T a b l e J . CM
<r-
00o

• - - * * — — u * K t. * e „

smartin
Rectangle
008126



Figure 4-4. Composite Soil and Fish S a m p l i n g Locations
f'—^ J^ J^ -Si ///
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T a b l e KS o i l s C h e m i c a l A n a l y s i sF r e n c h l i m i t e d S f t e

4-16

S U eNumber T y p e
SOOi C DS002 C D$003 C 0S004 C 05005 C 0$00$* C 0
T O T A L S I T E S 0 0 6 6

o f C h e m i c a l A n a l y s i s
£ F H J£ -1 - J£ H J£ K J£ H
6 1 0 4 0 4

K
KKK*
4

* D u p l i c a t e s a m p l e s .
A pHB C o n d u c t i v i t yC T 0 £ ( T o t a l E x t r a c t a b l e O r o a n l c s )0 T O C ( T o t a l Organi c C a r b o n )E T O X ( T o t a l O r g a n i c H a l o g e n )F H e t a l s6 T o t a l P h e n o l sK P C B s ( P e s t i c i d e s )I G C / H S ( V o l a t i l e s )J G C / H S ( f t a s e N e u t r a l )K G C / H S ( A c i d )

OJ
ir-
00on

S o u r c e : £ $ £ , 1983.
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4-17

Tabl e IBiota S a m p l e sS f t e S e l e c t i o n R a t i o n a l eF r e n c h U n i t e d S i t e

S i t e N u n b e r R a t i o n a l e
B i O l , 02, 03 F i s h s p e c i m e n s b enea th U . S . 9 0 b r i d g e a n a l y z e d f o rbioac e m u l a t i o n .
S o u r c e : E S E , 1983.
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T a b l e JF i s h T i s s u e C h e m i c a l A n a l y s i sF r e n c h L i m i t e d S i t e

S i t eN u m b e r T y p e o f C h e m i c a l A n a l y s i s

F T 0 1 - AF T 0 1 - S

T O T A L S I T E S 0 0 0 0 0 0

* D u p l i c a t e s a m p l e s .
A « pHB -- C o n d u c t i v i t yC - - T O E ( T o t a l E x t r a c t a b l e O r o a n i c s )D -- TOC (Total Organic C a r b o n )£ « T O X ( T o t a l Organic H a l o g e n )F •- M e t a l sG « T o t a l P h e n o l sH -- PCBs ( P e s t i c i d e s )I - - G C / H S ( V o l a t i l e s )J « 6 C / M S ( B a s e N e u t r a l )K « 6 C / M S ( A c i d )
Source: E S E , 1983,
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5 . 0 H Y D R O G E O L O G I C I N V E S T 1 G A T I O N S
T h e h y d r o g e o l o g i c a l i n v e s t i g a t i o n p r o g r a m w a s d e v e l o p e d f r o m a

review o f e x i s t i n g h y d r o g e o l o g i c a l d a t a . T h e s e i n v e s t i g a t i o n s a r e
in t ended t o s u b s t a n t i a l l y i m p r o v e t h e e x i s t i n g d a t a base , D e t a i l s
o f t h e s e p r o g r a m s a r e p r o v i d e d i n t h e f o l l o w i n g s u b s e c t i o n s . Some
m o d i f i c a t i o n s t o t h e p r o g r a m s m a y b e made a s f i e l d d a t a c o l l e c t i o n
p r o c e e d s .

A . S O I L B O R I N G S
S o i l b o r i n g s t o o b t a i n i n f o r m a t i o n r e g a r d i n g t h e g e o l o g y a n d

g r o u n d w a t e r a n d t o o b t a i n s a m p l e s f o r a n a l y t i c a l a n d p h y s i c a l p r o p e r t y
t e s t i n g w i l l b e p e r f o r m e d u s i n g t r u c k - m o u n t e d or swamp b u g g y - m o u n t e d
rotary wash d r i l l i n g e q u i p m e n t . Rotary wash e q u i p m e n t w i l l b e used
be cau s e o f t h e r e l a t i v e l y h i g h w a t e r t a b l e a n d s a n d y s o i l s w h i c h a r e n o t
s u i t e d t o f l i g h t a n d h o l l o w - a u g e r d r i l l i n g m e t h o d s . H o w e v e r , d r y a u g e r
d r i l l i n g m a y b e used u n t i l g r o u n d w a t e r o r s e e p a g e i s e n c o u n t e r e d . A l l
t h e b o r i n g s w i l l b e d r i l l e d u n d e r t h e d i r e c t i o n o f a g e o l o g i s t o r f i e l d
e n g i n e e r w h o w i l l l o g t h e b o r i n g s a n d o b t a i n s a m p l e s o f t h e s o i l s
e n c o u n t e r e d . U n d i s t u r b e d s a m p l e s w i l l b e o b t a i n e d a t a p p r o x i m a t e l y
5 - f o o t i n t e r v a l s b y p u s h i n g 3 - i n c h d i a m e t e r S h e l b y t u b e s o r d r i v i n g a v

3 - i n c h d i a m e t e r s p l i t b a r r e l s a m l e r . Becaus e t h e F r e n c h L i m i t e d p i t
once c o n t a i n e d very a c i d i c w a s t e ( p H = 2 ) , t h e p H o f each s o i l s a m p l e w i l l
b e mea sur ed i n t h e f i e l d t o h e l p i d e n t i f y t h e l a t e r a l a n d v e r t i c a l
ex tent o f t h e c o n t a m i n a t e d z o n e ( s ) and check t h a t t h e b o r i n g d e p t h i s
s u f f i c i e n t t o p e n e t r a t e i t . C o m p l e t e d b o r e h o l e s w i l l b e l o g g e d w i t h a
J o h n s o n - K e c k SR-3000 r e s i s t i v i t y a n d n a t u r a l gamma b o r e h o l e l o g g e r t o

.

CD
Oo

smartin
Rectangle
008131



IIIII

5-2

a c c u r a t e l y i d e n t i f y d a y a n d sand l a y e r s a n d f o r l a t e r c o r r e l a t i o n w i t h
o t h e r g e o p h y s i c a l m e t h o d s * A f t e r t h e b o r i n g s a r e l o g g e d , t h e y w i l l b e
e i t h e r g r o u t e d w i t h a cement b e n t o n i t e m i x t u r e or c o n v e r t e d to a
g r o u n d w a t e r m o n i t o r i n g w e l l . Tube s a m p l e s f r o m t h e b o r i n g s w i l l b e
r e t u r n e d t o t h e l a b o r a t o r y f o r g e o t e c h n i c a l t e s t i n g .

E l e v e n n e w s o i l b o r i n g s a r e p l a n n e d f o r t h e s i t e v i c i n i t y . T h e
s i t e s e l e c t i o n r a t i o n a l e f o r these b o r i n g s i s p r e s e n t e d i n T a b l e K .

B o r i n g 8001 w i l l b e d r i l l e d a n d l o g g e d ea s t o f t h e s i t e near t h e
base o f t h e h i l l i n a n u p g r a d i e n t d i r e c t i o n , A s h a l l o w w e l l , a p p r o x i -
m a t e l y 40 f e e t d e e p , w i l l b e i n s t a l l e d in t h i s h o l e t o serve a s a
b a c k g r o u n d g r o u n d w a t e r s a m p l e , G W 0 1 . T h e s e w e l l l o c a t i o n s a r e shown i n
F i g u r e 4-1. B o r i n g B002 w i l l be a d e e p b o r i n g (about 100 f e e t d e e p )
j u s t east o f t h e R i v e r d a l e S u b d i v i s i o n a n d w i l l have a w e l l i n s t a l l e d
a f t e r w a r d ( G W 0 2 ) t o p r o v i d e d a t a o f t h e d e e p e r a q u i f e r . A s h a l l o w
w e l l ( G W 0 7 ) w i l l b e i n s t a l l e d c l o s e b y t o f o r m a p i e z o m e t e r c l u s t e r w i t h
the d e e p w e l l . Downward v e r t i c a l g r a d i e n t s can b e measured a t t h i s
c l u s t e r , a n d f i e l d p e r m e a b i l i t y t e s t s c a n b e r u n i f a p p r o p r i a t e .

B o r i n g s 6003 and B004 and s h a l l o w w e l l s GW03 and GW04 w i l l b e
i n s t a l l e d f u r t h e r ea s t o f R i v e r d a l e . T h e s e w e l l s , c o u p l e d w i t h c o m p o s i t e
g r o u n d w a t e r s a m p l e s G W 1 0 a n d G W 1 1 ( i n R i v e r d a l e ) a n d G W 1 2 w i l l p r o v i d e
i n s i g h t i n t o g r o u n d w a t e r c o n d i t i o n s d o w n g r a d i e n t f r o m t h e s i t e ,

B o r i n g 8005 a n d W e l l G W 0 5 w i l l b e i n s t a l l e d n o r t h o f U . S . 9 0 t o
p r o v i d e c o m p a r a t i v e w a t e r - l e v e l s a g a i n s t t h o s e w e l l s s o u t h o f t h e s i t e
and to d e t e r m i n e g r o u n d w a t e r c h e m i s t r y north o f th e M a i n L a g o o n . Bor ing
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S i t e Number
B O O i / G W O l

8 0 0 2 / 6 H 0 2

B 0 0 3 / G W 0 3

B004/GW04

B 0 0 5 / S H 0 5

8 0 0 6 / G W 0 6

BOO?BOOSB009
8010eon
S K 0 7

GW08
G W 0 9
G W 1 0

G W 1 1

G W 1 2

T a b l e KW e l l / B o r i n g S i t e S e l e c t i o n R a t i o n a lF r e n c h L i m i t e d S i t e

R a t i o n a l e
B a c k g r o u n d s h a l l o w w e l l u p g r a d i e n t ( e a s t ) o f F r e n c hL i m i t e d .
Deep w e l l s o u t h o f G u l f P u m p R o a d , d o w n g r a d i e n t o fF r e n c h L i m i t e d .
S h a l l o w w e l l s o u t h o f G u l f P u m p R o a d , d o w n g r a d l e n tof F r e n c h L i m i t e d , east o f B002.
S h a l l o w w e l l u p g r a d i e n t o f 8002/3, p o t e n t i a l l y acrossg r a d i e n t f r o m F r e n c h L i m i t e d .
S h a l l o w w e l l n o r t h o f U . S . 9 0 , n o r t h w e s t o f F r e n c hL i m i t e d , p o t e n t i a l l y d o w n g r a d i e n t .
Deep w e l l a d j a c e n t t o e x i s t i n g E P A w e l l s o u t h e a s t o fmain l a g o o n .
S h a l l o w b o r i n g s t o 40 f e e t a l o n g sou thern F r e n c hL i m i t e d b o u n d a r y t o d e f i n e s o i l c h a r a c t e r i s t i c s a l o n gp o t e n t i a l s l u r r y w a l l a l i g n m e n t .
S h a l l o w b o r i n g s t o 4 0 f e e t a l o n g e a s t e r n b o u n d a r y t od e f i n e s o i l s a l o n g p o t e n t i a l s l u r r y w a l l a l i g n m e n t .
S h a l l o w w e l l a d j a c e n t t o d e ep w e l l G H 0 2 , f o r m i n g ap i e z o m e t e r c l u s t e r d o w n g r a d i e n t o f F r e n c h L i m i t e d , b u tu p g r a d i e n t f r o m R i v e r d a l e S u b d i v i s i o n .
E x i s t i n g w e l l s o u t h e a s t o f M a i n L a g o o n .
E x i s t i n g w e l l s o u t h w e s t o f M a i n L a g o o n .
C o m p o s i t e g r o u n d w a t e r s a m p l e f r o m abou t 5 homes w i t hs h a l l o w w e l l s i n southern h a l f o f R i v e r d a l e .
C o m p o s i t e groundwater s a m p l e f r o m about 5 homesw i t h s h a l l o w w e l l s I n n o r t h e r n h a l f o f R i v e r d a l e .
R e s i d e n c e w e l l a t 9 1 5 G u l f Pump Road i m m e d i a t e l ys ou th a n d d o w n g r a d i e n t f r o m F r e n c h L i m i t e d .
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8006 a n d W e l l G W 0 6 w i l l b e I n s t a l l e d I n t o d e e p s t r a t a ( a p p r o x i m a t e l y 1 0 0
f e e t d e e p ) near t h e e x i s t i n g E P A w e l l s ou thea s t o f t h e waste p i t . T h i s
w e l l a n d t h e e x i s t i n g s h a l l o w w e l l w i l l serve a s a second p i e z o m e t e r
c l u s t e r t o d e t e rmine v e r t i c a l g r o u n d w a t e r g r a d i e n t s .

Tnrae s h a l l o w borings 8007, BOOS and 8009 w i l l be I n s t a l l e d a l o n g
t h e s o u t h s i t e b o u n d a r y t o p r o v i d e I n f o r m a t i o n o n s o i l l a y e r s a l o n g a
p o t e n t i a l s l u r r y w a l l a l i g n m e n t . T w o a d d i t i o n a l bores ( B O I O a n d S O U )
w i l l b e p l a c e d a l o n g t h e e a s t e r n b o u n d a r y . M o n i t o r i n g w e l l s w i l l n o t
b e I n s t a l l e d i n t h e s e bore h o l e s .

8 . M O N I T O R I N G H E L L S
E i g h t o f t h e 11 n ew s o i l b o r i n g s w i l l b e c o n v e r t e d t o p e r m a n e n t

g r o u n d w a t e r m o n i t o r i n g a n d s a m p l i n g w e l l s . Both 4- inch a n d 2 - I n c h
d i a m e t e r m o n i t o r i n g w e l l s w i l l b e I n s t a l l e d . T o u r - I n c h w e l l s w i l l b e
r equ i r ed where p u m p i n g / r e c o v e r y t e s t s a r e p l a n n e d . T a m p e r - p r o o f s e c u r i t y
cover s w i l l b e I n s t a l l e d a t each m o n i t o r i n g w e l l t o p r e v e n t u n a u t h o r i z e d
removal o f t h e w e l l c a p . D e t a i l s o f t h e p r o p o s e d m o n i t o r i n g w e l l
I n s t a l l a t i o n p r o c e d u r e s a r e c o n t a i n e d I n A p p e n d i x C .

C . q a O U H P W A T E R L E V E L M E A S U R E M E N T S
A c c u r a t e g r o u n d w a t e r l e v e l m e a s u r e m e n t s w i l l b e o b t a i n e d a t each o f

t h e n e w a n d e x i s t i n g m o n i t o r i n g w e l l s a n d t h e a c c e s s i b l e p r i v a t e w e l l s
d u r i n g t h e s i t e I n v e s t i g a t i o n . I n order t o a c c u r a t e l y d e t e r m i n e t h e
water I a v a l s , t h e e l e v a t i o n o f each w e l l c a s i n g w i l l b e surveyed t o t h e
neare s t .01 f o o t .

GO
O

smartin
Rectangle
008134



IIIIIIIII

5-5
W a t e r l e v e l s in the c a s i n g w i l l b e measured w i t h an e l e c t r o n i c

s o u n d i n g d ev i c e ( O l y m p i c M o d e l 250 w e l l p r o b e ) , and th e e l e v a t i o n o f
t h e g r o u n d w a t e r w i l l b e d e t e r m i n e d f r o m t h e p e rmanen t c a s i n g b enchmark .
H a t e r l e v e l r e a d i n g s w i l l b e t a k e n w e e k l y a n d a f t e r p e r i o d s o f heavy
r a i n f a l l s o t h a t t h e l o n g t e r m g r o u n d w a t e r g r a d i e n t a n d f l o w d i r e c t i o n
can be d e t e r m i n e d and c h a n g e s m o n i t o r e d .
0 . F I E L D P E R M E A B I L I T Y T E S T S

F i e l d p e r m e a b i l i t y ( s l u g ) t e s t s w i l l b e p e r f o r m e d I n t h e n e w
m o n i t o r i n g w e l l s where t h e f o r m a t i o n p e r m e a b i l i t y 1 s n o t h i g h ( I . e . ,
where n e a r l y I n s t a n t a n e o u s r i s i n g o r l o w e r i n g o f t h e g r o u n d w a t e r l e v e l
1n the w e l l can be a c h i e v e d , A s l_ug_tes^rocedyre 1$ a_ r a p i d means of
d e t e r m i n i n g t h e p e r m e a b i l i t y o f _ a n a q u l f e ^ f r o m _ t h e . r a t e - t h a t t h e water
' • y i L J . O ^ - ^ l l - f - ^ 6 ^ _ a f t e r a c e r t a i n volume (or s_l_ug) 1 s _ j u d d e n l y
a d d e d . T h e c h a n g e I n water l e v e l 1 n each w e l l w i l l b e measured w i t h a
P a r o s c l e n t l f l c D l g l q u a r t z p r e s s u r e t r a n s d u c e r a n d t h e d a t a r e c o r d e d o n
a H e w l e t t P a c k a r d d i g i t a l p r i n t e r a t I n t e r v a l s a s c l o s e a s o n e s e c ond .
T h e t h eory a n d p r o c e d u r e f o r a n a l y z i n g s l u g t e s t d a t a d e v e l o p e d b y
Souwer a n d R1ce ( 1 9 7 6 ) f o r u n c o n f i n e d a q u i f e r s a n d b y Reed ( 1 9 8 0 ) f o r
c o n f i n e d a q u i f e r s w i l l b e used.

Because o f t h e r e l a t i v e l y l a r g e s cr e ened I n t e r v a l i n most o f t h e
m o n i t o r i n g w e l l s a n d t h e p o s s i b i l i t y t h a t t h e a l l u v i a l m a t e r i a l s a r e
h i g h l y p e r m e a b l e , th e t ime required t o I n t r o d u c e or remove the s l u g
may not be I n s t a n t a n e o u s in c o m p a r i s o n to the t ime required for the
water l e v e l t o f a l l o r rise t o I t s e q u i l i b r i u m l e v e l * I n t h i s case, a
p u m p i n g / r e c o v e r y t e s t w i l l b e c o n d u c t e d . T h e p u m p i n g / r e c o v e r y t e s t
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w i l l I n v o l v e p u m p i n g t h e w e l l l o n g enough t o a c h i e v e a s t a b i l i z e d
d r a w d o w n a n d r e c o r d i n g t h e r a t e o f r ecovery o f t h e wa t er l e v e l i n t h e
w e l l a f t e r p u m p i n g h a s s t o p p e d . T h e q u a n t i t y o f water p u m p e d w i l l b e
measured u s i n g a v o l u m e t r i c f l o w meter. D u r i n g recovery o f th e water
t a b l e , t h e i n - w e l l p r e s s u r e c h a n g e s w i l l b e r e c o r d e d b y t h e p r e s s u r e
t r a n s d u c e r . I t I s a n t i c i p a t e d t h a t t h e p u m p i n g / r e c o v e r y t e s t w i l l b e
used in the d e e p e r m o n i t o r i n g w e l l s or the h i g h l y p e r m e a b l e zones in the
s h a l l o w m o n i t o r i n g w e l l s .
E . P H Y S I C A L S O I L A N A L Y S E S

L a b o r a t o r y t e s t i n g o n s e l e c t e d s a m p l e s f r o m t h e s o i l b o r i n g s w i l l
b e p e r f o r m e d . T h e l a b o r a t o r y p r o g r a m w i l l b e d e s i g n e d t o e v a l u a t e t h e
p h y s i c a l p r o p e r t i e s o f t h e soil f o r u s e i n c o n t a m i n a n t t r a n s p o r t m o d e l i n g
and a n a l y s i s and t o p r o v i d e a c o r r e l a t i o n b e twe en th e r i n g s and w i t h
f i e l d t e s t s . I t 1 s a n t i c i p a t e d t h a t t h e f o l l o w i n g l a b o r a t o r y t e s t s w i l l
b e p e r f o r m e d : c o n s t a n t head p e r m e a b i l i t y o n g r a n u l a r s o i l s , f a l l i n g
head p e r m e a b i l i t y o n f i n e - g r a i n e d m a t e r i a l s , A t t e r b e r g l i m i t s , g r a i n - s i z e
a n a l y s i s , m o i s t u r e c o n t e n t , d r y d e n s i t y , a n d s p e c i f i c g r a v i t y . A l l
t e s t s w i l l b e p e r f o r m e d a c c o r d i n g t o t h e c u r r e n t A S T M * £ P A , o r U . S .
Army C o r p s o f E n g i n e e r s s t a n d a r d s ( S e e A p p e n d i x C ) . I f r equ i r ed b y t h e
P r o j e c t S a f e t y P l a n , t h e s o i l s a m p l e s w i l l b e d i s c a r d e d i n t o c o n t a i n e r s
f o r t r a n s p o r t t o a n a p p r o v e d d i s p o s a l f a c i l i t y , o r b e r e t u r n e d t o t h e
s i t e f o r d i s p o s a l . T a b l e L s u m m a r i z e s t h e number o f a n a l y s e s i n i t i a l l y
as sumed. The r e s u l t s o f l a b o r a t o r y t e s t i n g w i l l b e reviewed by geo-
t e e h n i c a l e n g i n e e r s * and c o p i e s o f t h e l a b o r a t o r y d a t a ar e sent t o
c o r p o r a t e L a b o r a t o r y D i r e c t o r f o r q u a l i t y c o n t r o l c h e c k s .

COoo

o r.., v> L ̂ .
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T a b l e LSummary o f L a b o r a t o r y T e s t s f o r P h y s i c a l S o i l P r o p e r t i e s f •'

T y p e o f T e s t
M o i s t u r e C o n t e n t
D r y D e n s i t y
A t t e r b e r g L i m i t s
G r a i n S i z e A n a l y s i s
S p e c i f i c G r a v i t y
P e r m e a b i l i t y

60
60
10
24
10
I?

*jI , - ' •

00o
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V a r i o u s rtaott f t A f t A f t g t o p h y s f c a l t K M f q u t i havt bttn t o n t f d t r t d
t o f t t l p d t f i n t t f c t c o n t a m t M A t p l i i M l o c t t f o * «**4 r t t fu c t t h i
s o i l borings. T h t t K h A f ^ u t f t c on iUt o f t t « c t r * M f f t t t 1 c ( C M )
t o d t t t c t r t c r t i U t f v i t y p r o f H I n f . N O M t v t r . o v f r t v U w o f t x i s t f f t g 4<tt
«nd i s t t t i n s p t c t l o f t Ind1c« t« i that tht contMi^MiiU «cy bt M d U p t r w d
that th iy cannot bt a c c u r a t t t y d t t t c t t d by f f t o p h y t l c a l t tchnl^v** and
that lUt acc t t s It 1 f » 1 t t d by h«avy v t f t t a t i o n t o mny arm. Tht taa»
has strong g t o p h y i f c a l c a p a b H l t t t i and ii pr tpar td to vtt rmott

s h o u l d a d d i t i o n a l t t u d f t i i n d U a t t th ty wuld b v b t n « M c » a l . 00o

smartin
Rectangle
008138



III 6-:
* ' 0
A . M M P U N 6

H T M O O O L 0 6 I E S

This ac t i on tretem »roce«,re* * f c h ar, Co~e* to th. ero««d*ater,
nrrfaca M i l t , * y r f * t a wtuc, w««*mt t M b t o l e f f c t l U t t o t
o f f o ' U .

t o each M f U t r i p , a d n a U t d f t t l d iiottbook W M 1 b a p r a p a r a d .
T h a n o t t b o o f c H n i b a p a n t a f t a n t l , bound w U h w i t a r p r o o f t h a a t t . r t t U d a t a
win not ba racorda* on looia ^itati or

T h a noUbook v f t l c o n t a i n t M r o u t i n g con tant s a s a f l i n t * * ;
( 1 ) N o j a c t n»tr
( 2 ) P r e j a c t n iMar,
( J ) N f 1 n « 1 n « a n d a n t f f n * d t t a t f o r a n t r i t s ,
(4) ro luw niabar i f oora Uan <ma notaboofc d irsM far

( I ) S c h t < f w U o f f l a t d
( * ) S t a t i o n l o c a t i o n s a n d a t p t ,
( M C f t t f p M i i t c h a c k l l s t ( t o botn ta^11n f and u f a t /

( ! ) C q u t p a n t c a l i b r a t i o n i n f o r m a t i o n ,
(91 A n a l y s i s U ba p a r f o n i a d at aach sanpU s t a t i o n ,
( 1 0 ) S a m p l i n g pro c edur e s ,
( 1 1 ) S a m p l e s h i p p i n g I n f m t i f c A ,
( L t t Conucu, a n d
( i l ) O b s e r v a t i o n s .

t t a w i t h r o u g h 12 w i l l b e c o a p U u d p r i o r t o actual f i e l d

00on
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6-2
Observations taken i t each s ta t i on w i l l consist o f;
( 1 ) S U t t O f l A t f f f e t r « * J l o c a t i o n ,
( 2 ) O a U ,
( 3 ) T i m ( 2 4 -hew r i j t t a a ) ,
( 4 ) W t i t h t r c o n d i t i o n s ,
( 5 ) A n t e c e d e n t weather c o n d i t i o n s ( i f p e r t i n e n t ) ,
( I ) p « , C o n ^ i e H v i t j r , e n d t emperature o f water t M p l t i ,
( 7 ) S l « p U f H A f r « r t

( S ) t f t f t f t U o f $ l « * p U r i ,
( I ) P r t t t r v i t i o f t o f w a p U t , i n d
f i O ) O t N r p t r t f n t n t o6 iarv«t ions ( o d o r t U i t u r t , c o l o r , t i c . )

A t t h o conc lu s ion o f tach 4 4 7 I n t h t H t U , t n t M t U L t t t f t r i d I I rtv1*>
OKA p i f « o f Iht f to t t f coo f e f or errors *n4 omi s s i on s , t t t w i l l tn«n dtU
s i g n t t ch r t v t m d

o

CD
O
O

A l l i to bo us«d for growndwaur n o n f t o r i n t t r i l l bt « l ! o K 8 4 to
• t n f a v f f i o f f i v t 4*̂ i p r i o r t o

p t u o a c t r f c &U sAoirs tht s u t i c w a t t r 1m1 to ba t r i t h i n
U » t l i « i i t o f su c t i on l i f t ( d p p r o x i n a U l j r 2 5 f i a t o f U i a s u r f a c o ) . S h o u l d
UUi &A Ui« C d s t f o r both s h a l l o w and de»p « l l s » a p o r t s u l t i c pyrap w i l l
b « ussd f o r s a m p l i n g . I f t h o waUr U b U i s b e lm 2 5 f t « t , a P Y C b a i l e r
with inert b a l l check v a W t t w i l l bo used for s a a i p K n g , A s e p a r a t e b a i l e r
w i l l b e used for each w l l .
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6-3

The f o l l o w i n g procedure* win be f o l l o w e d dur ing groundwater

1. Prior to any water removal the water level w i l t be matured and
recorded.

2. Befor e s a m p l i n g , a minimum of f i v e v j j l u m e s o f water f u n d i n g in
the w e l l ca s ing w i l l be removed. Recharge c h a r a c t e r i s t i c s of the
w e l t s w i l l b e noted dur ing d r i l l i n g . T h i s w i l l enable t h e
s a m p l i n g team to a l l o w adequate tine f or s low r e charg ing w e l l s t o
recover between volume removal and s a m p l i n g . In most cases, the
p e r i s t a l t i c s a m p l i n g pump a n d a s eparate l e n g t h o f T e f l o n t u b i n g
for each w i l l w i l l be used to remove the p r e l i m i n a r y volumes. For
w e l l s w i t h l a r g e volumes o f water to be removed ( d e e p 2-inch w e l l s
c o n t a i n i n g over 3 g a l l o n s and 4-inch Nell s) a h i g h speed
c e n t r i f u g a l pump w i l l b e used to e x p e d i t e volume removal, i f the
water t a b l e i s below th e l i m i t o f vacuum l i f t t e chnique s , both t h e
volume rwoval and s a m p l i n g w i l l be a c c o m p l i s h e d w i t h a s e p a r a t e
P V C b a i l e r f a b r i c a t e d f o r each w e l l .

3 . t f p o s s i b l e , e l l s a m p l e s w i l l b e c o l l e c t e d u s i n g a p e r i s t a l t i c
pump and Teflon t u b i n g . The t n t a f c e w i l l be l o ca t ed at the center
of the screened interval and the s a m p l e evacuated at a s l ow
p u m p i n g rate to minim*20 the aerat ion of the s a m p l e . When the
water t a b l e f a l l s b e low t h e l i f t l i m i t s o f t h e p e r i s t a l t i c p u m p , a
P Y C b a i l e r wi th g l a s s check v a l v e w i l l b e used f o r s a m p l i n g .

4. T e m p e r a t u r e , c o n d u c t i v i t y and pH w i l l be recorded d u r i n g s a m p l i n g
using a H y d r o l a b 4000 f i e l d test unit. After the measurements are
made the s a m p l e of water w i l l be d i s c a r d e d .

00oo
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6-4

5 . R e s i d e n t i a l w e l l s w i l l b e s a m p l e d a f t e r a l l o w i n g t h e t o p t o r u n
f or two to three m i n u t e s . Equal a l i q u o t s w i l l b e taken *rom the
r e s i d e n t i a l w e l l s tha t are t o b e c o m p o s i t e d . A g r a d u a t e d c y l i n d e r
w i l l b e used to c o l l e c t the s a m p l e and t r a n s f e r It to the s a m p l e
conta iner . T h e c y l i n d e r w i l l b e r insed w i t h d e l o n l z e d water
f o l l o w e d by a t h o r o u g h r in s e w i t h the water to be s a m p l e d .

6 . S a m p l e s w i l l b e p r o p e r l y l a b e l e d , p r e s e r v e d a n d c h i l l e d
I m m e d i a t e l y a f t e r c o l l e c t i o n . S e e T a b l e M f o r p r e s e r v a t i o n
t e c h n i q u e s .

7 . T o m i n i m i z e t h e p o t e n t i a l o f c r o s s - c o n t a m i n a t i o n , t h e f o l l o w i n g
p r o c e d u r e s w i l l b e f o l l o w e d :
a. Any e q u i p m e n t e x p o s e d to more t h a n one w e l l s a m p l e ( e . g . a

wat e r l e v e l I n d i c a t o r ) w i l l b e t h o r o u g h l y c l e a n e d w i t h a n
a p p r o v e d wat er s u p p l y p r i o r t o b e i n g used a t a n o t h e r
l o c a t i o n .

b , D i s p o s a b l e g l o v e s w i l l b e worn b y a l l s a m p l i n g p e r s o n n e l . I f
n o n - d i s p o s a b l e rubber g l o v e s a r e used d u r i n g s a m p l i n g , they
w i l l b e c l e a n e d w i t h d e l o n l z e d water a f t e r s a m p l i n g .

CM

00o
CJ

C . S E D I M E N T
S e d i m e n t s a m p l e s w i l l b e c o l l e c t e d w i t h a P o n a r s a m p l e r 1 n ereas o f

d e e p water (3 f e e t ) and by po s t h o l e d i g g e r in areas o f s h a l l o w water or
f o r d r y s e d i m e n t s . S r a b s a m p l e s a t f o u r l o c a t i o n s a l o n g a cros s s e c t i o n
w i l l b e c o m p o s i t e d I n t o o n e s a m p l e . T h i s w i l l b e done b y h o m o g e n i z i n g
equal p o r t i o n s ( v i s u a l ) o f each grab o n a c l e a n p i e c e o f p l a s t i c s h e e t i n g
a n d t r a n s f e r r i n g t o a g l a s s c o n t a i n e r w i t h T e f l o n - l i n e d l i d s .

A N I, R t <A £ f. S E W N *- f' ». L
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6-5

T a b l e HW a t e r S a m p l e P r e s e r v a t i o n a n d V o l u m e

S a a p l e D e s c r i p t i o n

T0£ in water
TOC in water
HPUC screen in wat er
M e t a l s b y I C A P i n water( H g n o t i n c l u d e d )
PCS in water
GCMS in water, VGA
6CMS in water , base neutra l
GCMS in w a t e r , acid

C o n t a i n e r
G l a s s
C u b i t a i n e r
g l a s s
C u b i t a i n e r

G l a s s
Amber G l a s s
G l a s s
G l a s s

P r e s e r v a t i o n
H2S04 to pH <2
C h i l l e d 4 6 C
C h i l l e d 4 ° C
HN03 to pH <2

C h i l l e d 4 ° C
C h i l l e d 4 ° C
C h i l l e d 4 e C
C h i l l e d 4 a C

V o l u m e
i l i t e r
500 ml
1 l i t e r
i l i t e r
1 l i t e r
60 ml
I l i t e r
i l i t e r

to

co

Source: E S E , 1983.
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S-6

S a m p l e s w i l l b e p r o p e r l y l a b e l e d a n d p l a c e d o n 1 c e I m m e d i a t e l y a f t e r
c o l l e c t i o n .

The P o n a r or p o s t h o l e d i g g e r w i l l b e c l e a n e d b e f o r e u s e a t each
l o c a t i o n by b r u s h i n g w i t h a wire b ru sh , r i n s i n g w i t h an a p p r o v e d water
source, f o l l o w e d b y a f i n a l rinse w i t h d e l o n l z e d water. T h e f i r s t grab
w i l l b e d i s c a r d e d a t each l o c a t i o n a s a f i n a l c l e a n i n g s t e p .

S e d i m e n t s a m p l i n g l o c a t i o n s w i l l b e a c c u r a t e l y l o c a t e d on a map a t
t ime o f s a m p l i n g . T a p e mea sure s a n d / o r r a n g e f l n d e r s w i l l b e used t o ver l
s t a t i o n l o c a t i o n s w i t h regard t o l a n d m a r k s . T h e e x t e n s i o n s o f t h e cross
s e c t i o n w i l l b e marked by wooden s t a k e s w i t h s a m p l e number s w r i t t e n on
them.

00oo

0 . S U R F A C E W A T E R
E x c e p t f o r t h e p i t p r o p e r , a l l s u r f a c e wa t e r s a m p l e s w i l l b e c o l l e c t e d

a s grab s a m p l e s a t o n e f o o t d e p t h o r a t m i d - d e p t h , w h i c h e v e r I s l e s s .
S a m p l e s 1n s treams or d i t c h e s w i l l b e t ak en a t the c r o s s - s e c t i o n a l p o i n t
where v e r t i c a l a n d l a t e r a l m i x i n g p r o d u c e s t h e most r e p r e s e n t a t i v e s a m p l e .
S a m p l e s f r o m s l o u g h s , p o n d s a n d s t a n d i n g w a t e r areas w i l l b e t ak en near t h e
c en t er o f the water body or m i d p o i n t o f the cross s e c t i o n .

W a t e r s a m p l e s w i n b e c o l l e c t e d u s i n g a p o n d s a m p l e r o r p e r i s t a l t i c
p u m p w i t h T e f l o n t u b i n g s u s p e n d e d f r o m a r o d where neces sary t o m i n i m i z e
w a d i n g a n d boat use. T h i s w i l l a l s o h e l p t o as sure tha t t h e wa t e r s a m p l e
I s ob ta ined b e f o r e t h e bottom s ed iment s a r e d i s t u r b e d .
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6-7

S u r f a c e water s a m p l e s Uken in the p f t w i l l b e c o l l e c t e d by boat.
T h e s e s a m p l e s w i l l consis t of & c o e j p o s i t t taken at a minimum of f our
s t a t i o n s a l o n g a cross-sect ion of t*e pit.

A t each s t a t i o n a v e r t i c a l p r o f i l e c o n i U t i f t f o f p K , c o n d u c t i v i t y , a « d
t emperature t r i l l b t d e v e l o p e d u s ing a m u l t i - p r o b e weter q u a l i t y instrument
(Hydrolib 4000). An equal a l i q u o t w i l l then be taken at tne d e p t h where pH
a n d / o r c o n d u c t i v i t y i n d i c a t e t h e h i g h e s t p r o b a b i l i t y o f f i n d i n g
c o n t a m i n a t i o n at etch s t a t i o n , The a l i q u o t w i l l be o b t a i n e d by u s i n g a
p e r i s t a l t i c pump and measured by graduated c y l i n d e r . The pump and
g r a d u a t e d c y l i n d e r wil) be cleaned by f l u s h i n g w i t h tne water to be saapled
at eacn s t a t i o n .

in

COoo

S t a t i o n l o c a t i o n s w i l l be a c c u r a t e l y l o c a t e d on a nep at time of
s a m p l i n g . Tape measures a n d / o r r a n g e f i n d e r s w i l l b e used t o v e / * i f > s t a t i o n
l o c a t i o n s w i th regard to l a n d m a r k s .

P r e s e r v a t i o n t echniques and s t a p l e h a n d l i n g w i l l be t f te ia»« as for
the groundwater s a m p l e s .

£ . S O I L S
S o i l s a m p l e s t r i l l be obtained u s i n g a hand t rowe l . Grab s a m p l e s at

f o u r l o c a t i o n s w i l l b o c o m p o s i t e d in to o n o s a m p l e . T h i s w i l l b e done b y
homogeniz ing equal p o r t i o n s ( v i s u a l ) of each grab on a clean p i e c e of
p l a s t i c s h e e t i n g a n d t r a n s f e r r i n g t o g l a s s c o n t a i n e r s w i t h a l u m i n i a n f o i l
l i n & i caps.

.* » •- e
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6-8
S t a p l e s * i l l b t p r o p t r l y t e b t l t d and p l a c e d on 1ct l a a t d l a t t l / a f t t r

C O l l t C t i O n .

Son s e a p l t l o c a t i o n w i l l bt accurate!* locate* on a «p it tiftt of
s a m p l i n g . A wooden s t a k e w i t h s a a p t e n i p o t r w r i t t e n o n I t *111 b e d r i v e n
near tht c t n t t r of th« arta *htrt tht g r t t t M t r c U k t n . I n f o r m a t i o n on

f r o n i U k « t o I n d i v i d u a l grcb s l U s w i l l b t r t c o n J t d .

P . J A T M T M E T R I C S U R V E Y
Tha b t t h j t t t t r U U f n r t y i t F r e n c h l U U t d i r l t l b t at4t u s i n g t bo«t

t q u l p p t t f » U h 4 T r 1 s p o n o * e r «1crow«vt n t v i g i t l o n i j r s t i a 1 n t t r f « c t d w i t h a n
E a s t f l i n t - A n g u s d 4 U l o g g t r , T h t n a v i g a t i o n a l t q u i p a t n t r f i l l c o n t i n u o u s l y
record Utt l o c a t i o n o f tn t boat v h l l t a f a t h o « t t t r r tcords th t 4 t p t h o f
w a t t r a n d t h l c k n t i s o f i l w d g * b t n t a t h t h t c r a f t . T h t c o f t b f n t d I n p u t v l U
bt r t cordtd OA Mfnttfc t a p e and a s t r i p chart for back up. A s i n g l e
s l u d g * cor* vU1 be U k t n to c a l l b r a t t the f a t h o a t t e r .

F i g u r e 4*1 d e p i c t s tht o p e r a t i o n of the s y s t t a , F i g u r e 6-2 shows an
t x M p l e of tht typt of t r a n s t c t s to bt «d«, and F i g u r e 6-3 is an exaapie
o f t h t H n i s h o d b i l h j w e t r t c contour «p f r o m a p r e v i o u s p r o j e c t .

00oo

6 . F I S H T I S S U t
F i s h s a n p l o s v l l l b e c o l l e c t e d f r o m t h e s u r f a c e water area beneath t h e

U.S. 90 b r i d g e j u s t north o f th e s t U . An e U c t r o shock ing unit w i l l b« run
f r o m t h e bank t o r e t r i ev e f i s h f r o m t h e p o o l . T h r e e s a m p l e s o f f i s h
t i s s u e , e«h s a m p l e c o m p o s i t e d f r o m one s p e c i e s , w i l l b e f i l l e t e d and
f r o z e n f or p r o m p t s h i p m e n t t o th e l a b o r a t o r y .
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F i g u r e 6-1. Operation of Bathymetric Survey System

3 0 8 1 4 7

smartin
Rectangle
008147



IIIIIriiiii

6*10

f - C - 5

F i g u r e 6-2. E x a m p l © of Bathymetric Transec t s
S C f l U
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*M HiF i g u r e 6-3. E x a m p l e of Countour Map
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7-1

;.0
$4«0tt* ( H i t M 4 M l / M d f o r §t t t C O f t t f t t C t f v l t j r , t O U l O T f t f t k

e x t r * c U b t t s ( T O C I , t O U l organic carbon ( T O C ) , tout organic h a l l d t s

v o U t i U organic ac id s ( V G A ) , bast n t u t r t l * ( l / N ) t a n d acid a x t f K U e U s
( K f d i ) . S u M i r f t s o f t h t nu i f t t r t o f « f t « 1 / f t t f t b y t r t v f r o f i U A U l a t t f U f o r
•ich l i l t J r « p f t t t n t t d I n T t b t t * f t T i b I t : immrlja* t h « i i u t y t l c a l
•tthods v h f c h H i l l b « ui«d f o r tach o f t A c p t r t f l i U r t o f 1nt»r«it . C o p l t i
o f »«h o f th««« iRt thod s can bo ittn *n AootAdfx A. Tabt i P If t t t tn«
a n a l / t f c a l h o l d t n f l t f s t s a n d p r t i t r v a t f v a f t v h l c f t ir tn b « «$td f o r i l l
ground vat tr s a n d s u r f a c t i r a t t r s , S o i l s , J f l d l f l c r t t i , i t u d f t s , a n d f i s h w i l l
btt k a p t c h i l l e d at 4*c u n t i l a n a l j r z a d . T h c r t art no required h o l d i n g t i n t s
f o r U t t f r t M t r l c t s , b u t tv try e f f o r t f f t l l b « aud« t o extract t n t t a f l o l t s
w i t h i n 7 days f o r organic a n a l / s l s .

I n s i t u parame t e r s , t o I n c l u d e p H a n d c o n d u c t i v i t y , w i l l b e n ta sur td
to g l v t I n f o r m a t i o n as to the c o n d i t i o n s of the area at the time of the
s a m p l i n g .

T h e a n a l y t i c a l p r o t o c o l w i l l b e d i r e c t e d t owards s c r e e n i n g t o I d e n t i f y
m a j o r o r g a n i c c o m p o u n d s a n d m e t a l s . T h e screening procedure w i l l I n c l u d e
a n a l y z i n g f o r T O E , T O C , T O X , m e t a l s , a n d p h e n o l s . T O E w i l l b e a n a l y z e d b y
f r e o n e x t r a c t i o n f o l l o w e d by I n f r a r e d d e t e r m i n a t i o n . TOC w i l l b e measured
by the aethod of combust ion u s i n g the Oceanography I n t e r n a t i o n a l Mode l 915A
TOC a n a l y z e r . M e t a l s a n a l y s e s w i l l be carr i ed out on a J a r r e l - A s h 1100
S i m u l t a n e o u s I n d u c t i v e l y C o u p l e d A r g o n P l a s m a S p e c t r o m e t e r ( I C A P ) , T h i s

CM
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T t b l t 0A n a l y t i c a l H t t h o d o l o g y

7-3

P a r a m t U r
pK
C o n d u c t i v i t y
TOC
TOC
TOX

M t t a l s
P h e n o l

P C S / p e s t i c l d e s
Y O A
8 / H
A c i d s
1 M e t h o d s f o rM a r c h 1979.2 F e d e r a l Reg

M t t h e t f t o f t r t n c t( G r o u n d W a t e r a n dMethod S u r f a c t H a t e r )
C l i c t r o m t t r i c
W h e a t s t o n « B r i d g e
S p e c t r o p h o t o a e t r l c ,I n f r a r e d
Combust ion
M l c r o c o u l o n e t r i cT U r a t i o n
I C A P
S p e c t r opho t oa e t r i c4-AAP
G C / E C
G C M S
f i C H S
GCMS

1 U S O . l )
1 ( 1 2 0 . 1 )
1 ( 4 1 3 . 2 )

1 ( 4 1 5 . 1 )
3 ( 4 5 0 . 1 )

2
1 ( 4 2 0 . 1 )

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

S ( 6 2 5 )

Method R e f e r e n c e( S t d f n t n t s , S o i l *S 1 u d g « $ , a n d F i s h )
N o t A p p l i c a b l e
N o t A p p l i c a b l e
7 ( 7 3 9 )

1 ( 4 1 5 . 1 )
3 ( 4 5 0 , 1 )

2
7 ( 4 1 7 )

8
6
6
6

C h e m i c a l A n a l y s i s o f W a t e r a n d W a s t e s , E P A - 6 Q G / 4 - 7 9 - 0 2 0 ,
i s t e r , V o l . 44 , No, 233, M o n d a y , December 3 , 1979,

3 E P A , E M S L , C i n c i n n a t i , O h i o , N o v e m b e r4 E P A , E M S L , C i n c i n n a t i , Ohio , J u l y 19825 F e d e r a l R e g i s t e r , Part 1 1 1 , December 3
1980, M e t h o d, M e t h o d 608, 1979, pp .

450. 1.
6 9 5 2 6 - 6 9 5 5 2 .

E P A , A t h e n s , G e o r g i a , N o v e m b e r , 1981.7 C h e m i s t r y L a b o r a t o r y M a n u a l f o r S e d i m e n t a n d E l u t r i a t e T e s t i n g ,E P A - 9 0 S / 4 - 7 9 - 0 1 4 , March 1979.8 I n t e r i m M e t h o d s f o r t h e S a m p l i n g a n d A n a l y s i s o f P r i o r i t y P o l l u t a n t s i nS e d i m e n t s a n d F i s h T i s s u e , E P A , E M S L , C i n c i n n a t i , O h i o s 1977.
S o u r c e : ES£» 1983.
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7-4

T a b l e PAnalyt i ca l H o l d i n g Times and Preservatives

Parweter
pH
C o n d u c t i v i t y
TOE
TOC

TCX

M e t a l s
Phenol

H o l d i n g Time
6 hours

24 hours
28 days

28 days
7 days ( u n t i l e x t r a c t i o n )30 days ( a f t e r e x t r a c t i o n )
6 months except Hg28 days

28 days

Preservative
Determine on site
C o o l , 4 ' C
C o o l , 4 ' CH?S04 pH <2I* T r

C o o l , 4 a CH 2 S 0 4 pH <2
C o o l , 4 a C

KH03 pH <2

C o o l , 4*C

P C B / P e s t i c i d e s
V G A

B / N
A c i d s

7 days ( u n t i l e x t r a c t i o n )30 days ( a f t e r e x t r a c t i o n )
7 d a y s ( u n t i l e x t r a c t i o n )30 days ( a f t e r e x t r a c t i o n )
7 d a y s ( u n t i l e x t r a c t i o n )30 days ( a f t e r e x t r a c t i o n )
7 days ( u n t i l e x t r a c t i o n )30 days ( a f t e r e x t r a c t i o n )

HaP04 pH <41-0 g C u S 0 4 / L
C o o l , 4 6 C

C o o l , 4 ° C

C o o l , 4 ° C

C o o l , 4 ° C

00oo

S o u r c e : E S E , 1983,
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7-5
p r o c e d u r e ha s th e c a p a b i l i t y o f a n a l y z i n g up t o 33 m e t a l s s i m u l t a n e o u s l y on
a s a m p l e . F o r t h e i n i t i a l p h a s e o f t h e survey, t h e 1 3 m e t a l s l i s t e d 1 n
T a b l e 0 w i l l b e d e t e r m i n e d b y I C A P . D a t a f o r t h e a d d i t i o n a l 2 0 m e t a l s w i l l
b e a v a i l a b l e f o r f u r t h e r was te c h a r a c t e r i z a t i o n , I f n e eded . T o t a l p h e n o l s
w i l l b e d e t e r m i n e d s p e c t r o p h o t o m e t r i c a l l y b y t h e 4 - a m l n o a n t i p y r l n e ( 4 - A A P )
m e t h o d . T O X w i l l b e d e t e r m i n e d b y t h e m i c r o c o u l o m e t r l c - t l t r a t l o n me thod
u s i n g t h e Dohrman D X - 2 0 T O X sy s t em. D e t e c t i o n l i m i t s f o r t h e above
p a r a m e t e r s I n bo th l i q u i d ( g r o u n d water a n d s u r f a c e w a t e r ) a n d s o l i d
( s e d i m e n t , s o i l s , a n d f i s h ) m a t r i c e s a r e g i v e n i n T a b l e Q ,

S e l e c t e d s a m p l e s w i l l b e a n a l y z e d b y g a s c h r o m a t o g r a p h y ( G C ) a n d g a s
c h r o r a a t o g r a p h y / m a s s s p e c t r o s c o p y ( G C / M S ) f o r q u a l i t a t i v e a n d q u a n t i t a t i v e
I d e n t i f i c a t i o n . P C B s / p e s t l c i d e s w i l l b e a n a l y z e d b y G C w i t h e l e c t r o n
c a p t u r e d e t e c t o r . D e t e c t i o n l i m i t s f o r t h i s me thod a r e s u m m a r i z e d i n
M e t h o d 608, O r g a n o c h l o r l n e P e s t i c i d e s a n d P C B s ( s e e A p p e n d i x A ) . T h e G C / M S
a n a l y s i s w i l l d e t e r m i n e t h e o r g a n i c c o m p o u n d s o n t h e p r i o r i t y p o l l u t a n t
l i s t . Y O A , B / N , a n d a c i d c o m p o u n d s w i l l b e a n a l y z e d b y G C / M S . D e t e c t i o n
l i m i t s f o r the s e c o m p o u n d s a r e g i v e n i n F e d e r a l R e g i s t e r M e t h o d s 6 2 4 a n d
6 2 5 ( s e e A p p e n d i x A ) .

in
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T a b l e QA n a l y t i c a l D e t e c t i o n H a l t s

7-6

P a r a m e t e r

TOC
Phenol
S t i v e r
A r s e n i c
B e r y l l i u m
C a d m i u m
Chromium
C o p p e r
Mercury
N i c k e l
L e a d
S e l e n i u m
A n t i m o n y
T h a i H u m
Z 1 n c
T0£
T O X

D e t e c t i o n L i m i tW a t e r

0.5 m g / L
5 u g / L

0.003 m g / L
0.05 mg/L

0.001 m g / L
0.002 mg/L
0.005 m g / L
0.002 m g / L
0.030 m g / L
0.010 m g / L
0.025 m g / L

0.05 m g / L
0.05 m g / L
O . O S m g / L

0.004 m g / L
0.2 mg/L

5 u g / L

Detection L i m i ts o i l s , S e d i m e n t s ,a n d F i s h

500 m g / L
500 m g / k g
0.3 m g / k g
5 . 0 m g / k g
0.1 m g / k g
0 ,2 m g / k g
0.5 m g / k g
0 .2 m g / k g
3.0 m g / k g
1.0 mg/kg
2 . 5 m g / k g
5 .0 m g / k g
S . O m g / k g
5.0 m g / k g
0.4 rag/kg
650 m g / k g

50 u g / k g

in
T _
cooo

S o u r c e : E S E , 1983

smartin
Rectangle
008156



COoo
A W K O i X A

S A M P L I N G A N D A H A l Y T I C A l M E T H O D S

smartin
Rectangle
008157



p H *-!

M e t h o d 150*1 ( E l c c t r o m e t r i c )

5.

S T Q R E T N O .Determined on flu 00400
L a b o r a t o r y 0040J

Scope and A p p l i c a t i o n
1 I Thi» method is apphcaMe 10 drinking, surface, and wline waters, domewn and indu s t r ia l

wastes
Summary of Method2 I The pH of a sample n determined eleciromcincally using either a gla*» e lec trode in

combination with a reference po t en t ia l or a combination electrode
S a m p l e H a n d l i n g and Preservation
3 I Sample s should bt analyzed aa loon aa possible pr e f e rab ly in the f i e l d ai the time ofwmpl ing .
X2 H i g h - p u n t y water* and w a f e r s not at equ i l i br ium w i t h the aimosphere arc subjec t to

change* when exposed to the atmosphere, th er e f or e (he scmpte comwnen ihoutd be
filled c o m p l e t e l y and kept ualed prior to analysis

Interference s
41 The glass e l e c trode , in general, ts not subject to solution interferences from cole

t u r b i d i t y , c o l l o ida l mat t er , oxtdants . reduciami or high s a l i n i t y .
4 2 S o d i u m error ai pH l e v e l s greater than 10 can be reduced or e l imina t ed by using a "lou

sodium error" e l e c trode
4.3 Coalings of oily material or paniculate matter can impair electrode response. The*e

coatings can u s u a l l y be removed by g e n t l e w i p i n g or de t ergent washing, f o l l o w e d b>
d i s t i l l e d aaur rinsing. A n a d d i t i o n a l t r ea tment w i t h h y d r o c h l o r i c avid ( I * 9 ) m a y b e
necessary to remove any remaining f i l m .

44 T e m p e r a t u r e e f f e c t s on the e l e c tromeinc measurement of pH anse from two sources
The f ir s t u caused by the change in electrode output at various temperatures. T h i s
in t er f erence can be c o n t r o l l e d w i t h ins trument s hav ing t empera ture compensat ion or by
c a l i b r a t i n g the e l e c t rode- in s t rument system at the t e m p e r a t u r e of the sample s . The
second source is the change of pH inherent m (he s a m p l e at various t emperature s . This
error is s a m p l e d e p e n d e n t and cannot be c o n t r o l l e d , it sho Id t h e r e f o r e be noted by
report ing both the pH and t emperature at the time of analysis.

A p p a r a t u s
5.1 pH M e t e r - l a b o r a t o r y or Held model . A wide var i e ty of i n s t r u m e n t s are c o m n i e r : i a l l y

a v a i l a b l e w i t h various s p e c i f i c a t i o n s a n d o p t i o n a l e q u i p m e n t .

Xin<r-oooo

A p p r o v e d f o r M P D E S
Issued 1971
E d i t o r i a l revision 1978
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A-2
* ) Reference electrode-* catomei. silvef'Stlvcr chloride or other reference electrode of

constant potential may be wed
VOTE f: Combination electrode* incorporating both measuring and reference
f u n c t i o n s are convenient to use and art avai lable w i th solid, gel t y p e Tilling material* t h a t
require minimal maintenance

5 4 Magnetic sttrrer and T e f l o n - b o a t e d M t r n n g bar.
5 5 Thermomttef or i€fl i»«rai t tr e s enaor for automatic compensation.
Reagents*. t Prtancry «a*rfard Su/Ear aolta on available from the Nationtl Bureau of Standards and

should be used in situations where extreme accuracy is necoeary.
61 I Preparation of reference solutions from these salts require some special precautions

and h a n d l i n g ' such as low conductivity di lut ion water, drying ovens, and carbon
dioxide free purge gaa. These solution* should be replaced at leaat once each
month.6.2 Secondary standard buf lart may be prepared from MBS saJta or purchased as a solution

from commercial vendors, UK of ihew commercially available s o lu t i ons , that have been
val idated by companion to NDS s t a n d a r d ! , arc recommended for routine use.

Calibration
7 I Because of the wide varie ty of pH meters and accessories, de ta i l ed op era t ing procedures

cannot be incorporated into t h i s method. Each analys t must be acquainted w i t h the
operation of each l y t i e m and f a m i l i a r wi th al l instrument func t i on s . S p e c i a l a t t e n t i o n to
care of the e l e c trode s is recommended.

" 2 Each in s t rument / e l e c t rode system must be ca l i bra t ed at a minimum of two po int s t h a t
bracket the e xp e c t ed pH of the sample s and are a p p r o x i m a t e l y three pH units or more
apart
7.2.1 Various instrument designs may involve use of a "balance" or "standardize" dial

and/or a slope adjustment as outlined in the m a n u f a c t u r e r ' s instructions. Repeat
ad ju s tment s on successive portions of the (wo b u f f e r solutions as outl ined in
procedure 8.2 until readings are within 0.05 pH units of the b u f f e r solution value.

Procedure
11 Standardize the meter and electrode system as outlined in Section 7.
% 2 Place the sample or b u f f e r solution in a clean glass beaker using a s u f f i c i e n t volume to

cover the sensing elements of the electrodes and to give adequate clearance for the
magnetic s t i r r i n g bar
8,2.1 If f ield measurements are being made the e l ec trodes may be immersed d i r e c t l y in

the s a m p l e stream to an adequate d e p t h and moved in a manner to insure s u f f i c i e n t
s a m p l e movement across the e l e c t r o d e s ens ing e l ement as i n d i c a t e d by drift f r e e
( < ; 0 . l p H ) readings.

8 J I f ( h e s a m p l e t e m p e r a t u r e d i f f e r s b y more t h a n 2 * C f r o m t h e b u f f e r s o l u t i o n t h e measured
pH value s must be corrected. I n s t r u m e n t s are e q u i p p e d w i t h a u t o m a t i c or manual

m
ooo

'"National Bureau of S t a n d a r d s S p e c i a l P u b l i c a t i o n 260.
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10.

A-3
compensators tha t e l e c t r o n i c a l l y a d j u s t f o r t e m p e r a t u r e d i f f e r e n c e s . R e f e r t o
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 4 After r i n s i n g and g e n t l y w i p i n g the e l e c trode*, i f necessary, immerse them i n t o the
s a m p l e beaker or s a m p l e stream and s t i r at a c o n s t a n t r a t e to p r o v i d e h o m o g e n e i t y and
suspension o f so l ids . Rate o f s t i r r i n g s h o u l d m i n i m i z e the a ir t r a n s f e r rate a t the a ir water
i n t e r f a c e o f the sample . N o t e and record s a m p l e pH and t e m p e r a t u r e . Repeat
measurement on successive volumes of s a m p l e u n t i l values differ by less than 0.1 pH
units. Two or three volume changes are u s u a l l y s u f f i c i e n t .

C a l c u l a t i o n
9.1 pH meters read d i r e c t l y in pH unit s . Report pH to the nearest 0.1 unit and t emperature

to the nearest *C.
Precision and Accuracy
101 F o r t y - f o u r a n a l y s t s in t w e n t y labora tor i e s a n a l y z e d s i x s y n t h e t i c water s a m p l e s

conta ining exact increments o f h y d r o g e n - h y d r o x y l ions, w i th the f o l l o w i n g r e su l t s :

p H U n i t s

153.57.1
7.28.080

S t a n d a r d Deviat ionp H U n i t s
0.100.110.200.180.130.12

Bias. Accuracy as

-0.29-0.00
-M.OI-0.03-0.12-••0.16

Bias.
p H U n i t s

-0.01
+0.07-0.002-0.01-i-0.01

O

00
O
O

( F W P C A M e t h o d S t u d y I . M i n e r a l a n d P h y s i c a l A n a l y s e s )

t .
2.

10.2 In a s i n g l e laboratory (EMSL), u s ing sur face water s a m p l e s at an average pH of 7.7, the
s tandard d e v i a t i o n was ±0.!.

B i b l i o g r a p h y
S t a n d a r d M e t h o d s for the Examina t i on o f W a t e r and W a s t e w a t e r , 14th E d i t i o n , p 460, ( 1 9 7 5 ) .
A n n u a l Book o f ASTM S t a n d a r d s , Part 31 . "Water", S t a n d a r d D1293-65, p 178 ( 1 9 7 6 ) .
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II1 A-4

C O N D U C T A N C E
M e t h o d 120.1 ( S p e c i f i c C o n d u c t a n c e , umhos a t 2 5 ° C )

S T O R E ! NO. 00095
1. Scope and A p p l i c a t i o n

I . I T h i s method i s a p p l i c a b l e t o d r i n k i n g , s u r f a c e , a n d s a l i n e water s , d o m e s t i c a n d i n d u s t r i a l
wastes.

2. Summary of Method
2.1 The s p e c i f i c c onduc tance of a s a m p l e is measured by use of a s e l f - c o n t a i n e d c o n d u c t i v i t y

meter. W h e a t s t o n e b r i d g e - t y p e , or e q u i v a l e n t .
2.2 S a m p l e s are p r e f e r a b l y analyzed at 25°C. If not, temperature cr-recttons are made and

re su l t s reported at 25*C
3. Comments

3. i Ins t rument must be standardized with KG so lu t i on before d a i l y use.
3.2 C o n d u c t i v i t y c e l l must be kept c lean.
3.3 Fie ld measurements w i t h c omparab l e i n s t r u m e n t s are r e l i a b l e

4. Precis ion and Accuracy
4.1 F o r t y - o n e a n a l y s t s in 17 laborator i e s a n a l y z e d s ix s y n t h e t i c water s a m p l e s c o n t a i n i n g

increments o f inorganic s a l t s , w i t h t h e f o l l o w i n g re su l t s:

far>*«

00oo

I n c r e m e n t as
S p e c i f i c C o n d u c t a n c e

100
106
8088481640

1710

Prec i s i on as
S t a n d a r d D e v i a t i o n

7.55
8.14

66.1
79.6

106I t 9

Accuracv as
Bias.

-2.02
-0.76
-3.63
-4.54-5.36
-5.08

Bias.
^mhos/cm

-2.0
-0.8-29.3-38.5-87.9

(FWPCA M e t h o d S t u d y 1 . M i n e r a l and Physical A n a l y s e s . )

I
Ill

4 .2 In a s i n g l e l a b o r a t o r y (EMSL) using s u r f a c e water s a m p l e s w i t h an average c o n d u c t i v i t y
of 536 umhos / cm at 25'C, the s t a n d a r d d e v i a t i o n was ±6.

5. R e f e r e n c e s
5.1 The procedure to be used for t h i s d e t e r m i n a t i o n is f o u n d in:

A n n u a l Book of ASTM S t a n d a r d s , Part 31, "Water". S t a n d a r d Dl 125-64, p 120 ( 1 9 7 6 ) .
Standard Methods for the Examination of Water and Wastewater, 14th E d i t i o n , p 71,
M e t h o d 205, ( 1 9 7 5 ) .

A p p r o v e d f o r N P D E S
Issued 1971

smartin
Rectangle
008161



III A - 5
O I L A N D G R E A S E , T O T A L RECOVERABLE

M e t h o d 413.2 ( S p e c t r o p h o t o m e t r i c , I n f r a r e d )
STORET NO. 00560

S c o p e and A p p l i c a t i o n
1.1 T h i s method inc lude s the measurement of f l uoro carbon-113 extractable mat t er f rom

surface and saline wdters, indus tr ia l and domest ic wastes. It is a p p l i c a b l e to the
d e t e r m i n a t i o n of hydrocarbons, vegetable oil s , animal f a t s , waxes, soaps, greases and
re lated matter.

1.2 The method is a p p l i c a b l e to measurement of most l i g h t p e t r o l eum f u e l s , a l t h o u g h loss of
about h a l f of any gasoline present dur ing the e x t rac t i on manipulat ions can be expected.

1.3 The method covers the range f rom 0.2 to 1000 m g / 1 of ex tractable material.
1.4 W h i l e thi s method can be used to obtain an est imate of the oil and grease that would be

measured grav ime tr i ca l ly , in many ca&es the e s t imate more accurately describes the
parameter, as it w i l l measure vo la t i l e s more e f f e c t i v e l y and is not su scept ib le to
in t e r f e r enc e s such as e x t rac tab l e s u l f u r . It can be used with the Petroleum Hydrocarbon
procedure to obtain an oil and grease value and a petroleum hydrocarbon value on the
same sample.

Summary of Method
2.1 The sample is a c id i f i ed to a low pH ( < 2 ) and extracted with fiuorocarbon-113. The oil

and grease is determined by comparison of the infrared absorbance of the sample extract
with standards.

D e f i n i t i o n s
3.1 The d e f i n i t i o n of oil and grease is based on the procedure used. The source of the oil

and/or grease, and the presence of extractable non-oily matter will in f luence the material
measured and interpretat ion of results.

S a m p l i n g a n t f S t o r a g e
4.1 A representat ive sample of 1 l i t e r volume should be collected in a glass bottle. If analysis

is to be de layed for more than A few hours, the sample is preserved by the a d d i t i o n of 5 ml
HC1 (6.1) at the time of c o l l e c t i on and re fr igerat ed at 4"C.

4.2 Because losses of grease will occur on sampl ing equipment , the col lec t ion of a composi te
s a m p l e is imprac t i ca l . I n d i v i d u a l portions collected at prescribed time intervals must be
analyzed separate ly to obtain the average concentration over an extended period.

A p p a r a t u s
5.1 S e p a r a t o r y f u n n e l , 2000 ml, wi th Teflon stopcock.
5.2 I n f r a r e d spe c trophotomet er , scanning. Non-scanning instruments may also be used but

can be subject to posi t ive interferences in complex chemical wastewaters.
5.3 C e l l s , 10 mm, 50 mm, and 100 mm p a t h l e n g t h , sodium ch lor ide or infrared grade glass.
5.4 Filter paper, W h a t m a n No. 40,11 cm.

CM

00oo
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A-6
6. Reagent s

6.1 H y d r o c h l o r i c ac id, 1:1 . Mix equal vo lumes o f cone. HCI and d i s t i l l e d water,
6 . 2 F l u o r o c a r b o n - 1 1 3 , ( I , I , 2 - t r i c h l o r o - 1 , 2 . 2 - i r i f l u o r o e t h a n e ) , b , p . 48*C
6.3 S o d i u m s u l f a t e , anhydrous crystal.
6.4 Cal ibra t ion mixtures:

6.4.1 Reference oil: Pipe t 15.0 ml n-hexadecane, 15.0 ml isooctane. and 10.0 ml
chlorobenzene into a 50 ml glass s t o p p e r e d b o t t l e . M a i n t a i n the i n t e g r i t y of the
m i x t u r e by k e e p i n g s t o p p e r e d except when w i t h d r a w i n g aliquots .

6.4.2 S t o c k s t a n d a r d : P i p e t 1.0 ml reference oil (6.4.1) into a tared 200 ml vo lumetr i c
f l a s k and immediate ly stopper. Weigh and d i lu t e to volume with fluorccarbon-113.

6.4.3 Working standards: Pipet a p p r o p r i a t e volumes of stock standard (6.4.2) into 100
ml volumetric f l a s k s according to the cell p a t h l e n g t h to be used. Dilu t e to volume
with f luorocarbon-113. C a l c u l a t e concentration of s tandards f rom the stock
s tandard.

7. Procedure
7.1 Mark the sample bo t t l e at the water meniscus for later determination of sample volume.

If the sample was not a c id i f i ed at time of collection, add 5 ml hydrochloric acid (6.1) to
the sampl e bo t t l e . A f t e r m i x i n g the sample , check the pH by touching p H - s e n s i t i v e p a p e r
to the cap to insure tha t the pH is 2 or lower. Add more acid if necessary.

7.2 Pour the s a m p l e into a separatory f u n n e l .
7.3 Add 30 ml f luorocarbon-113 (6.2) to the sample b o t t l e and rotate the b o t t l e to rinse the

sides. T r a n s f e r the solvent into the separatory f u n n e l . Extract by shaking vigorously for 2
minutes. A l l o w the layers to separate.

7.4 Filter the s o lv en t layer in t o a 100 ml volumetric f l a s k t hrough a funne l c on ta in ing
s o l vent-moi s t ened f i l t e r paper .
N O T E : An emul s i on tha t f a i l s to d i s s i p a t e can be broken by pouring about I g sodium
s u l f a t e (6.3) into the f i l t e r paper cone and s l owly draining the emulsion through the salt.
A d d i t i o n a l 1 g portions can be added to the cone as required.

7.5 Repeat (7.3 and 7.4) twice more with 30 ml portions of fre sh solvent, combining all
solvent in the volumetric f l a s k .

7.6 Rinse the tip of the s eparatory f u n n e l , f i l t e r paper , and the f u n n e l w i th a total of 5-10 ml
f luorocarbon-113 and collect the rinsings in the f la sk . Dilu t e the extract to 100 ml, and
s topper the f la sk .

7.7 Select appropr ia t e working standards and cell p a t h l e n g t h according to the f o l l o w i n g
tab l e of a p p r o x i m a t e working ranges:

P a t h l e n g t h
10 mmSO mmtOO mm

Range
2-40 mg0.4-S mg0.1-4 mg

00o

7.8 Scan s t a n d a r d s and s a m p l e s f rom 3200 cm"' to 2700 cm' 1 w i th f l u o r o c a r b o n - 1 1 3 in the
reference beam and record the re su l t s on absorbance paper. The absorbances of samples
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III A - 7
and s t andard s are measured by c o n s t r u c t i n g a s t ra igh t base l ine over the range of the scan
and measuring the absorbance of Ihe peak maximum at 2930 cm"1 and subtrac t ing the
baseline absorbance at that point. For an e x a m p l e of a t y p i c a l oil spectrum and basel ine
construction, see G r u e n f e l d 0 ' . Non-scanning ins trument s should be operated according
to m a n u f a c t u r e r ' s instructions, a l t h o u g h ca l ibrat ion must be performed using the
s t a n d a r d s described above (6.4). If the absorbance exceeds 0.8 for a sample, select a
shorter p a t h i e n g t h or d i l u t e as required-

7.9 Use a ca l i bra t i on p l o t of absorbance vs. mg oil prepared f rom the s t a n d a r d s to d e t e rmine
the mg oil in the sample solution.

C a l c u l a t i o n

8.1 mg/1 total oil and grease = R x D

where:
R a* oil in so lut ion, determined from calibration p l o t , in mi l l igrams.
D = extract d i l u t i o n f a c t o r , if used.
V = volume of sample, determined by r e f i l l i n g sample bo t t l e to calibration line and

correct ing for acid a d d i t i o n i f necessary, in l i t e r s .
Precision and Accuracy
9.1 The two oil and grease m e t h o d s in th i s manual were te s ted by a s i n g l e labora tory (EMSL)

on sewage. T h i s method determined the oil and grease level in the sewage to be 17.5
m g / 1 . W h e n 1 l i t e r por t ions of the sewage were dosed wi th 14.0 mg of a mix ture of #2
fue l oil and Wesson oil , the recovery was 99% with a standard deviation of ±1.4 mg/I.

Bibliography
Standard Methods for the Examination of Water and Waste water, 14th Edition, p 516,
Method 502B. (1975).
American Petroleum I n s t i t u t e , "Manual on Disposal of Refinery Wastes", Vol. IV, Method
733-58(1958).
G r u e n f e l d , M., "Extraction of Dispersed Oils from Water for Quantitative Analysi s by
I n f r a r e d Spectroscopy", Environ. Sci. Technol. 7,636 (1973).
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A n a l y s i s o f S e d i m e n t s a n d

O t h e r S o l i d s f o r O i l a n d C r e a s e
CRL M e t h o d N u r t b e - 739

A-8

S c o o e arid A o o H e a t i on
T h i s m e t h o d i s a p p l i c a b l e t o t h e measurement o f f r e o n e x t r a c t a b l e m a t t e r
f r o m s e d i m e n t s , s l u d g e s a n d o t h e r s o l i d s which c o n t a i n r e l a t i v e l y non-
v o l a t i l e h y d r o c a r b o n s , v e g e t a b l e o i l s , anixn^l f a t s / s o a p s , waxes, g r ea s e s
and r e l a t e d c ompound s .
T h i s o e thad i s n o t a p p l i c a b l e t o t h e mea surement o f l i g h t h y d r o c a r b o n s
t h a t v o l a t i l i z e a t t e m p e r a t u r e s b e l ow 70*C. P e t r o l e u m f u e l s f r o n g a s o l i n e
through *2 f u e l oil are c c r a p l e t s l y or s u b s t a n t i a l l y l o s t in the so lvent
e x t r a c t i o n p r o c e s s .
T h i s a e t h o d is a p p l i c a b l e in the range f r o m 650 t n g / k g to 100,000 rag/ kg .

LO
vO

T h e a c i d i f i e d s e d i m e n t o r s o l i d s a m p l e i s d r i e d w i t h m a g n e s i u m s u l f a t e
t n o n o h y d r a c s ( a v o i d h e a t i n g , which gives l o w r e s u l t s ) a n d e x t r a c t e d w i t h
rreor. ir. a s o x h l e t a p p a r a t u s for 4 hours.

OD
O
O

E x c r a - t i o r . a p p a r a t u s , s o x h l e t .
Vasru\rr. pû -. or other scarce vf vacuun .

, p a p e r .

a.
b.
c.

d.

H y d r o c h l o r i c a c i d , acl , eonc.
Hagr.e s i i sa s u l f a t e m o n o h y d r a t e : P r e p a r e o v e r n i g h t
rreon (1, 1 , 2 - t r i c h l o r o - l , 2 , 2 , - t r i f l u o r o s t h a n ) , b o i l i n g p o i n t
4 ? a C . The s o l v e n t s h o u l d l eave no m e a s u r a b l e r e s i d u e on
e v a p o r a t i o n ; d i s t i l l i f n e c e s sary*
G r e a s e - f r e e co t ton: Extract non-absorbent coGtor. v i ta f r e o n .

In a ISO s i l b e i k a r w e i g h a s a m p l e of wet s l u d c a , 20 £ 0.5 g of -hich the
d r y - s o l i d s c o n t e n t i s known. A c i d i f y t o pH 2.0 ( g e n e r a l l y , 0 .3 s i i cone
K C l i s s u f f i c i e n t ! . A d d 2 5 g M g S O ^ K j O . S t i r t o a smooch p a s t e a n d s p r e a d
on th* s i d e s of the bei.kar to f a c i l i t a t a subsequent rs.-ovsl . A l l o v to s t a n d
u n t i l s o l i d i f i e d , 15 to 30 ai.i. Remove the s o l i i s and yr ind in a p o r c e l a i n
m o r t a r . Add tha p o n d e r to a p * p - i r ^ x t r a c s i o f t t h l r j l e . '\i.^ the b e a k s r ir.d
m o r t a r v i t h s r . s l l p i e c e s s . f i l t e r sas^r aoist-s.-.ec v i t h f^eor. and a d - J to thd
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f~ •1 1 * - i • u. • .̂ ^̂  w * ~ h. c 1 * •*> s '-o o * o" ,."̂ 1̂1 c l a s s bc^ds* il* " ~" «i
^ t -;;.|-.t .ra--is , - ^ s i n g f r - j o n , - i t a r i x e o f 2 0 c y r l i s / h r f o r < r i f t
b i - i i t y o f v.sr i r . J ^ d ^at.^ar i s L - r - ^ t - j n t i n t h e <•>:-rac t i on f l a s k ,

ing t h r c u - j h or e a s e - f r e e co--an in t o w e i g h e d
R^r.sc f l a s k a n d e o t t o n w i t h f r s o n . O i s t i l l t h e s o l v e n t f r o m t h e e x t r a c t i o n
f l a s k in v a c t r a t 7o*C. P l a c e t h e f l a s k on a vane s e e & i a ba th f o r IS
G u n u e e s --id drav air t hrough the f l a s k by oeai>s o f an a p p l i e d vacuum for
the f i n a l on* mirx t s . Cool in a e x s i c c a t o r for e x a c t l y 30 m i n u t e s and w e i g h
C " A l i i v C o n t r o l—— "- "-••-

One b lank and one d u p l i c a t e of one of the s ed imen t s are analyzed wi th each
g r o ' ^ p o f s a m p l e s . I f t v e n t y o r more saso ias a r e a n a l y z e d , a minimun o f
t * o d u p l i c a t e s a r e a n a l y z e d .
The a n a l y t i c * ! b a l a n c e i s c a l i ± ) r a " e d aj id s e t a t zero b e f o r e each s a n p l e i s

Ca 1 su \ , a t ion_s
and oil as S dry s o l i d s

wt: . of -et, s o l i d s , g K i dry s o l i d s
R E F E R E N C E S

1. S t a n d a r d M e t h o d s f or the S x a r . i n a t i o n o f W a t e r and W a s t e s , 14 th ed . ,
137S A?«U-AW*'X-UT»CF, pp - 519-520.

2. E?A M a j i u 4 l , " M e t h o d s for C l e r i c a l A n a l y s i s o f W a t e r and W a s t e s " 1974
O f f i c e o f T e c h n o l o g y T r a n s f e r , W a s h * , D - C . , p p . 226-228.
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III O R G A N I C C A R B O N , T O T A L
M e t h o d 415.1 (Combust ion or O x i d a t i o n )

STORET NO. T o t a l 00680
Dissolved 00681

Scope and A p p l i c a t i o n
1.1 T h i s method includes the measurement of organic carbon in drinking, surface and saline

wateu, domestic and industrial wastes. Exclusions are noted under Def in i t i on s and
Inter f er ence s .

1.2 The method is most a p p l i c a b l e to measurement of organic carbon above 1 m g / 1 .
S u m m a r y of Method
2.1 Organic carbon in a s ampl e is converted to carbon d i ox id e (CO2) by c a t a l y t i c combus t ion

or wet chemical ox idat ion. The COi formed can be measured d i r e c t l y by an in frared
detector or converted to methane (CHJ and measured by a f l a m e tonization detector.
The amount of COj or CK4 is d ire c t ly proportional to the concentration of carbonaceous
material in the sample.

D e f i n i t i o n s
3. 1 The carbonaceous analyzer measures a/1 of the carbon in a sample. Because of various

proper t i e s of carbon-containing compounds in l i qu id samples , p r e l i m i n a r y treatment of
the s a m p l e prior to a n a l y s i s d i c t a t e s the d e f i n i t i o n of the carbon as it is measured. Forms
of carbon that are measured by the method are:
A) so luble , nonvolati le organic carbon; for instance, natural sugars.
B) soluble, vo la t i l e organic carbon; for instance, mercaptans.
C) in s o lub l e , p a r t i a l l y v o l a t i l e carbon; f or in s tance , oils.
D) i n s o l u b l e , p a n i c u l a t e carbonaceous mater ia l s , for instance; c e l l u l o s e f i b er s .
E) s o l u b l e or i n s o l u b l e carbonaceous material s adsorbed or e n t r a p p e d on insolub'^

inorganic suspended matter; for instance, oily matter adsorbed on s i l t particles.
3.? The f inal use fulnes s of the carbon measurement is in assessing the potential oxygen-

demanding load of organic material on a receiving stream. T h i s statement a p p l i e s
whether the carbon measurement is made on a sewage plant e f f l u e n t , industrial waste, or
on water taken direct ly from the stream. In this l i g h t , carbonate and bicarbonate carbon
are not a part of the oxygen demand in the stream and there fore should be discounted in
the f i n a l c a l c u l a t i o n or removed prior to analys i s . The mannsr of p r e l iminary treatment
of the sample and ins trument s e t t i n g s d e f i n e s the type s of carbon which are measured.
Instrument m a n u f a c t u r e r ' s instructions should be f o l l o w e d .

r-

oo
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S a m p l e H a n d l i n g a n d Preservation A - 1 1
4.1 S a m p l i n g and s torage of s a m p l e s in g la s s b o t t l e s is p r e f e r a b l e . S a m p l i n g and storage in

p la s t i c bo t t l e s such as conventional p o l y e t h y l e n e and cubitainers is permissible if it is
e s tab l i shed that the containers do not c on tr ibu t e c o n t a m i n a t i n g organics to the samples .
N O T E 1: A brief s t u d y p er f ormed in the EPA Laboratory ind i ca t ed tha t d i s t i l l e d water
stored in new, one quart cub i t a in er s did not show any increase in organic carbon a f t e r
two weeks exposure.

4.2 Because of the p o s s i b i l i t y of o x i d a t i o n or bacterial d e compo s i t i on of some components of
aqueous s a m p l e s , the l a p s e of t ime between c o l l e c t i o n of sample s and start of analys i s
should be kept to a minimum. A l s o , s a m p l e s should be kept cool (4*Q and protected
from s u n l i g h t and a tmospher i c oxygen.

4.3 In instances where analys i s cannot be per formed wi thin two hours (2 hours) f rom time of
sampling, the sample is ac id i f i ed (pH < 2) with HC1 or H Z S O 4 .

I n t e r f e r e n c e s
5.1 Carbonate and bicarbonate carbon represent an in t er f er ence under the terms of thi s test

and must be removed or accounted for in the f inal calculation.
5.2 T h i s procedure is a p p l i c a b l e only to homogeneous samples which can be injected into the

a p p a r a t u s r eproduc ib ly by means of a microl i ter type syringe or p i p e t t e . The openings of
the syringe or p i p e t t e l i m i t the maximum size of part ic l e s which may be included in the
sample .

A p p a r a t u s
6.1 A p p a r a t u s for b l e n d i n g or homogeniz ing sample s: G e n e r a l l y , a W a r i n g - t y p e b l e n d e r is

s a t i s f a c t o r y .
6.2 A p p a r a t u s for to ta l and di s so lved organic carbon:

6.2.1 A number of companies m a n u f a c t u r e systems for measuring carbonaceous
material in liquid samples Considerations should be made as to the types of
s a m p l e s to be analyzed , the expec t ed concentration range, and forms of carbon to
be measured.

6.2.2 No s p e c i f i c analyzer is recommended as superior.
Reagents
7.1 Disti l led water used in preparation of standards and for d i lu t ion of samples should be

uJtra pure to reduce the carbon concentration of the blank. Carbon dioxide- free , double
d i s t i l l e d water is recommended. Ion exchanged waters are not recommended because of
the p o s s i b i l i t i e s of contaminat ion with organic materials from the resins.

7.2 Potassium hydrogen p h t h a l a t e , stock s o lu t i on , 1000 mg carbon/ l i t er: Dissolve 0.2128 g
of potassium hydrogen p h t h a l a t e (Primary Standard Grade) in d i s t i l l e d water and d i l u t e
to 100.0 ml.
N O T E 2: Sodium oxalate and acetic acid are not recommended as stock solutions.

7.3 Potassium hydrogen p h t h a l a t e , standard solutions; Prepare standard solutions from the
stock s o lu t i on by d i l u t i o n wi th d i s t i l l e d water.

7.4 Carbonate-bicarbonate, stock so lut ion, 1000 mg carbon/li ter: W e i g h 0.3500 g of sodium
bicarbonate and 0.4418 g of sodium carbonate and transfer both to the same 100 ml
volumetric f l a s k . Dissolve wi th d i s t i l l e d water.

CO

00oo
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A - 1 2
7.5 Carbona t e-b i carbona t e , s t a n d a r d s o l u t i o n : Prepar e a series of s tandard s s i m i l a r to s t e p

7.3.
N O T E 3: T h i s standard is not required by some instruments.

7.6 B l a n k s o l u t i o n : Use the same d i s t i l l e d water (or s i m i l a r q u a l i t y wa t e r) used for the
p r e p a r a t i o n o f t h e s t a n d a r d s o l u t i o n s .

Procedure
8 .1 F o l l o w in s t rumen t m a n u f a c t u r e r ' s in s t ruc t i on s f o r c a l i b r a t i o n , procedure, and

calculat ion
8.2 For ca l i bra t i on of the i n s t r u m e n t , it is recommended that a series of s tandards

encompas s ing the expec t ed concentrat ion range of the sampl e s be used.
Precision and Accuracy
9.1 T w e n t y - e i g h t a n a l y s t s in twenty-one labora tor i e s analyzed d i s t i l l e d water so lut ions

c o n t a i n i n g exact increments of o x i d i z a b l e organic compounds, wi th th - f o l l o w i n g results:
Increment as

TOCm g / l i t e r _
4.9
10?

Precision asS t a n d a r d DeviationTOC. m g / l i t e r
3.938.32

Bias,
%

4- 15.2V
-f 1. 01

Accuracy as Bias,
mg/ l i t e r

4-0.75
4-1.08

O
xO
~̂

COoo
( F W P C A M e t h o d S t u d y 3 , Demand A n a l y s e s )

B i b l i o g r a p h y
1. A n n u a l Book of A « T M S t a n d a r d s , Part 31, "Water", S t a n d a r d D 2574-79, P 469 ( 1 9 7 6 ) .
2. S t a n d a r d M e t h o d s for the E x a m i n a t i o n of W a t e r and W a s t e w a t e r , 14th Edi t i on , p 532,

Method 505, ( 1 9 7 5 ) .
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M e t h o d 0 5 0 . 1

I . S c o p e a n d A p p l i c a t i o n
1 . 1 T h i s m e t h o d i s t o b e u s e d T o r t h e d e t e r m i n a t i o n o f T o t a l O r g a n i c

K a J i d e s a s C l " b y c a r b o n a d s o r p t i o n , a n d r e q u i r e s t h a t a l l
S c . T i p l e s b e r u n i n d u p l i c a t e . U n d e r c o n d i t i o n s o f d u p l i c a t e
a n a l y s i s , t h e r e l i a b l e l i m i t o f s e n s i t i v i t y i s 5 u g / L . O r g a n i c
h a l i d e s a s u s ed I n t h i s m e t h o d a r e d e f i n e d a s a l l o r g a n i c s p e c i e - ;
c o n t a i n i n g c h l o r i n e , bromine a n d i o d i n e t h a t a r e a d s o r b e d b y
g r a n u l a r a c t i v a t e d c a r t o n u n d e r t h e c o n d i t i o n s o f t h e i r . e t h o d .
f l u o r i n e c o n t a i n i n g s p e c i e s a r e n o t d e t e r m i n e d b y t h i s r r . a t h e d .

1 . 2 T h i s i s a m i c r o c o u l o m e t r i c - t i t r a t i o n d e t e c t i o n m e t h o d a p p l i c a b l e t o
t h e d e t e r m i n a t i o n o f t h e c o m p o u n d c l a s s l i s t e d d b o v e i n d r i n k i n g
a n d g r o u n d w a t e r s , a s p r o v i d e d u n d e r 4 0 C F R 2 6 5 . 9 2 ,

1 . 3 A n y m o d i f i c a t i o n o f t h i s m e t h o d , b eyond t h o s e e x p r e s s l y p e r m i t t e d ,
s h a l l b e c o n s i d e r e d a s m a j o r m o d i f i c a t i o n s s u b j e c t t o a p p l i c a t i o n
a n d a p p r o v a l o f a l t e r n a t e t e s t p r o c e d u r e s u n d e - 4 0 C F R 2 6 0 . 2 1 .

1 . 4 T h i s m e t h o d I s r e s t r i c t e d t o u s e b y , o r u n d e r t h e s u p e r v i s i o n o f ,
a n a l y s t s e x p e r i e n c e d i n t h e o p e r a t i o n o f a n - r o l y s i s / m l c r o c o l u . - t i e t e r
a n d i n t h e i n t e r p r e t a t i o n o f t h e r e s u l t s .

2 . S u m m a r y o f M e t h o d
2 . 1 A s a m p l e o f w a t e r t h a t h a s been p r o t e c t e d a g a i n s t t h e l o s s o f

v o l a t i l e ? b y t h e e l i m i n a t i o n o f h e a d s p a c c i n t h e S c v n p l i n g
c o n t a i n e r , a n d i s f r e e o f u n d i s s o l v c d s o l i d s , i s p a s s e d t h r o u g h a
c o l u m n c o n t a i n i n g 4 0 m g o f a c t i v a t e d c a r b o n . T h e c o l u m n i s w a s h e d
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t o r emove <iny t r a p p e d i n o r g a n i c h a l t d c s , a n d ' 5 I h c n p y r o l y J c d t o
c o n v e r t , . the a d s o r b e d o r g d . i o h a M d c s t o a t i t r a l a b l e s p e c i e s t h a t c a n
b e m e a s u r e d b y a m i c r o c o u l o m c t r i c d e t e c t o r .

3 . I n t e r f e r e n c e s
3 . 1 K e t h o d i n t e r f e r e n c e s m a y b e c a u s e d b y c o n t c m i n a n t s , r e a g e n t s ,

g l a s s w a r e , a n d o t h e r s a . T p l e p r o c e s s i n g h a r d w a r e - A l l o f t h e s e
( T u t o r i a l s m u s t b e r o u t i r . e t y d e - . c n s t r a t e d t o b e f r e e f r o m
i n t e r f e r e n c e s u n d e r t h e c o n d i t i o n s o f t h e a n a l y s i s b y r u n n i n g

j r . e t h o d b l i n k s .
3 . 1 . 1 G l a s s w a r e m u s t b e s c r u p u l o u s l y c l e a n e d . C l e a n a l l g U s s w a r e

a s soon a s p o s s i b l e a f t e r u s e b y t r e a t i n g w i t h c h r o r n a t e
c l e a n i n g s o l u t i o n . T h i s s h o u l d b e f o l l o w e d b y d e t e r g e n t
w a s h i n g i n h o t w a t e r . X i n s c w i t h t i p w a t e r a n d d i s t i l l e d
w a t e r , d r a i n d r y , a n d h e a t i n a m u f f l e f u r n a c e a t 4 0 0 C
f o r 1 5 t o 3 0 m i n u t e s . V o l u m e t r i c ware s h o u l d n o t b e h e a t e d
i n a m u f f l e f u r n A c e . G l a s s w a r e s h o u l d b e s e a l e d a n d s t o r e d
i n a c l e a n e n v i r o n m e n t a f t e r d r y i n g a n d c o o l i n g , t o p r e v e n t
a n y a c c u m u l a t i o n o f d u s t o r o t h e r c o n t i / a i n a n t s .

3 . 1 . 2 T h e u s e o f h i g h p u r i t y r e a g e n t s a n d g a s e s h e l p t o m i n i m i z e
I n t e r f e r e n c e p r o b l e m s ,

3 . 2 P u r i t y o f t h e a c t i v a t e d c a r b o n m u s t b e v e r i f i e d b e f o r e use. O n l y
carbon s a m p l e s w h i c h r e g i s t e r l e s s t h a n 1000 f t g / ^ 0 m g s h o u l d b e
u s e d . T h e s t o c k o f a c t i v a t e d c a r b o n s h o u l d b e s t o r e d i n i t s
g r a n u l a r f o r m t n a g l a s s c o n t a i n e r w i t h a T e f l o n s e a l . E x p o s u r e t o
t h e a i r mus t b e m i n i m i z e d , e s p e c i a l l y d u r i n g a n d a f t e r m i l l i n g a n a
s i e v i n g t h e a c t i v a t e d carbon . N o more t h a n a t w o - w e e k s u p p l y
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S h o u l d b e p r e p a r e d i n a d v a n c e . P r o t e c t c a r b o n i t a l l t i m e s f r o m
a l l s o u r c e s o f h a l o g e n a t c d o r g a n i c v a p o r s . S t o r e p r e p a r e d c a r b o n
a n d p a c k e d c o l u m n s 1 n g l a s s c o n t a i n e r s w i t h T e f l o n s e a l s .

3 . 3 T h i s m e t h o d i s a p p l i c a b l e t o s i m p l e s who s e i n o r g a n i c - h a l i d e
c o n c e n t r a t i o n d o e s n o t e x c e e d t h e o r g a n i c - h a l i d e c o n c e n t r a t i o n b y
acre t h a n 2000 . t i m e s .

4 . S - i f c t y
T h e t o t i c i t y o r c . a r c i n o g e n i e i t y o f each r e a g e n t i n t h i s m e t h o d h a s n o t
been p r e c i s e l y d e f i n e d ; however , each c h e m i c a l c o m p o u n d s h o u l d b e
t r e a t e d a s a p o t e n t i a l h e a l t h h a z a r d . F r o m t h i s v i e w p o i n t , e x p o s u r e t o
t h e s e c h e m i c a l s mus t b e r e d u c e d t o t h e l o w e s t p o s s i b l e l e v e l b y w h a t e v e r
rr.sans a v a i l a b l e . T h e l a b o r a t o r y i s r e s p o n s i b l e for* m a i n t a i n i n g a
c u r r e n t - a w a r e n e s s f i l e o f O S K A r e g u l a t i o n s r e g a r d i n g t h e s a f e h a n d l i n g
o f t h e c h e m i c a l s s p e c i f i e d i n t h i s r r . e t h o d . A r e f e r e n c e f i l e , o f
m a t e r i a l - h a n d l i n g d a t a s h e e t s s h o u l d a l s o b e m a d e a v a i l a b l e t o a l l
p e r s o n n e l i n v o l v e d i n t h e c h e m i c a l a n a l y s i s .

5 * A p p a r a t u s a n d M a t e r i a l s ( A l l s p e c i f i c a t i o n s a r e s u g g e s t e d . C a t a l o g
numbers are, i n c l u d e d f o r i l l u s t r a t i o n o n l y ) ,
S . l S a m p l i n g e q u i p m e n t , f o r d i s c r e t e o r c o m p o s i t e s a m p l i n g

$ .1 .1 G r a b - s a m p l e b o t t l e - A m b e r g l a s s , 2 $ 0 - m L . f i t t e d w i t h
T e f l o n - l i n e d c a p s . F o i l m a y b e s u b s t i t u t e d f o r T e f l o n i f
t h e s a m p l e i s n o t c o r r o s i v e . I f ar.ber b o t t l e s a r e n o t
a v a i l a b l e , p r o t e c t s a m p l e s f r o m l i g h t . T h e c o n t a i n e r mus t
be washed and m u f f l e d at 400 C b e f o r e u s e , to
c o n t a m i n a t i o n .
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5 . 2 A d s o r p t i o n S y s t e m

5.2 .1 Oohrmann A d s o r p t i o n M o d u l e ( A O - 2 ) . o r e q u i v a l e n t ,
p r e s s u r i z e d , s a m p l e a n d n i t r a t e - w a s h r e s e r v o i r s ,

5.2.2 A d s o r p t i o n c o l u m n s - p y r e x , 5 cm l o n g X 6-nn 00 X 2-ffra 10.
$ . 2 . 3 G r a n u l a r A c t i v a t e d C a r b o n ( G A C ) - f U t r a s o r b - ' J O O ,

C a l g o n - A P C , o r e q u i v a l e n t , g round o r m i l l e d , a n d s c r e e n e d t o
a 100/200 mash r a n g e . U p o n c o m b u s t i o n or' 40 mg of GAC, the
a p p a r e n t - h a l i d e b a c k g r o u n d s h o u l d b e 1000-mg C l
e q u i v a l e n t o r l e s s .

$.2.4 C e r a f e l t ( a v a i l a b l e f r o m J o h n s - K a n v i l l e ) . o r e q u i v a l e n t -
F o r m t h i s m a t e r i a l i n t o p l u g s u s i n g a 2-mm I D
s t a i n l e s s - s t e e l borer w i t h e j e c t i o n r o d ( a v a i l a b l e f r o n
O o h r m a n n ) t o h o l d 4 0 m g o f G A C i n t h e a d s o r p t i o n c o l u c n s .
C A U T I O N : O o n o t t o u c h t h i s m a t e r i a l w i t h your f i n g e r s .

5.2.5 Colu.-nn h o l d e r s ( a v a i l a b l e f r o m O o h r m a n ) .
5.2.6 V o l u m e t r i c f l a s k s - 100-ml. S O - m L .

A g e n e r a l s c h e . u a t i c o f th e a d s o r p t i o n s y s t e m i s shown in
F i g u r e 1. .

. 3 Oohrmann m i c r o c o u l o m e t r i c - t i t r a t i o n s y s t e n ( H C T $ - 2 0 ^ o r O X - 2 0 ) , o r
e q u i v a l e n t , c o n t a i n i n g t h e f o l l o w i n g c o m p o n e n t s :
5.3.1 D o a t s a m p l e r .
5.3.2 P y r o l y s l s f u r n a c e .
5.3.3 H i c r o c o u l o m e t e r w i t h I n t e g r a t o r .
5.3.4 T i t r a t i o n c e l l .

A g e n e r a l d e s c r i p t i o n o f t h e a n a l y t i c a l s y s t e m i s shown i n
F i g u r e 2.

, 4 S t r i p * C h a r t R e c o r d e r .
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i . f t c a g e n t s
6 . 1 S o d i u m s u l f t t c - 0 . 1 K , A C S r e a g e n t g r a d e ( 1 2 . 6 g / l ) .
6 . 2 H i t r f c a c i d - c o n c e n t r a t e d .
6 . 3 N i t r a t e - W a s h S o l u t i o n ($000 m g i i O T / L ) - P r e p a r e a n i t r a t e - w a s h

s o l u t i o n b y t r a n s f e r r i n g A p p r o x i m a t e l y B - 2 g m o f p o t a s s i u m n i t r a t e
i n t o a 1 - l i t r c v o l u m e t r i c f l a s k a n d d i l u t i n g t o volu.r.e w i t h r e a g e n t

w a t e r .
6 . 4 C a r b o n d i o x i d e - g a s , 99.9* p u r i t y .
6 .5 O x y g e n - 9 9 . 9 X p u r i t y ,
6 . 6 N i t r o g e n - p r e p u r i f i e d .
6 . 7 7 0 * A c e t i c a c i d I n w a t e r - D i l u t e 7 v o l u m e s o f a c e t i c a c i d w i t h 3

v o l u m e s o f w a t e r .
6 . 8 T r i c h l o r o p h s n o l s o l u t i o n * s t o c k ( 1 u l » 1 0 y g C l " ) - P r e p a r e a

s t o c k s o l u t i o n b y w e i g h i n g a c c u r a t e l y 1 . 8 5 6 g m o f t r i c h l o r o p h e n o l
i n t o a 100-ml v o l u m e t r i c f l a s k . D i l u t e t o v o l u m e w i t h m e t h a r . o l .

6 . 9 T r f c h l o r o p h e n o l s o l u t i o n , c a l i b r a t i o n ( 1 u t 3 S O O n g C l ~ ) -
D i l u t e S ml o f t h e t r i c h l o r o p h e n o l s t o c k s o l u t i o n t o 100 ml w i t h
m e t H a n o i ,

6 . 1 0 T M c h l o r o p h e n o l s t a n d a r d , i n s t r u m e n t - c a l i b r a t i o n * F i r s t , . n i t r a t e
wash A s i n g l e c o l u m n p a c k e d w i t h 4 0 m g o f a c t i v a t e d carbon i s
i n s t r u c t e d f o r $ & n p l e a n a l y s i s , a n d t h e n i n j e c t t h e c o l u m n w i t h
10 uL o f the c a l i b r a t i o n s o l u t i o n .

6 . 1 1 T r i c h l o r o p h e n o l s t a n d a r d , a d s o r p t i o n - e f f i c i e n c y ( 1 0 0 u g C 1 " / L ) -
P r e p a r e a a d s o r p t i o n - e f f i c i e n c y s t a n d a r d b y i n j e c t i n g 1 0 u L o f
s t o c k s o l u t i o n I n t o 1 l i t e r o r ' r e a g e n t w d t e r .

6 . 1 2 R e a g e n t w a t e r - R e a g e n t w a t e r ( $ d e f i n e d a s d w a t e r I n w h i c h a n

inr-
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IIII i n t e r f c r c n t I s n o t o b s e r v e d i t t h e m e t h o d d e t e c t i o n l i m i t o f each
p a r a m e t e r o f I n t e r e s t .

6 . 1 3 B l a n k s t a n d a r d - T h e r e a g e n t w a t e r u s ed t o p r e p a r e t h e c a l i b r a t i o n
s t a n d a r d s h o u l d b e used a s th e b l a n k s t a n d a r d .

7 . C a l i b r a t i o n
7 . 1 C h e c k t h e A d s o r p t i o n e f f i c i e n c y o f each n e v l y - p r e p a r e d b a t c h o f

carbon b y a n a l y j i n g 1 0 0 m i . o f t h e a d s o r p t i o n - e f f i c i e n c y s t a n d a r d ,
i n d u p l i c a t e , a l o n g w i t h d u p l i c a t e s o f t h e b U n k s t a n d a r d . T h e n e t
r e covery s h o u l d b e w i t h i n S £ o f t h e s t a n d a r d v a l u e .

7 . 2 N i t r a t e - w a s h b l a n k s ( M e t h o d B l a n k s ) - E s t a b l i s h t h e r e p e a t a b i l i t y
o f t h e m e t h o d b a c k g r o u n d each d a y b y f i r s t a n a l y i i n g s e v e r a l

C i t r a t e - w a s h b l a n k s . M o n i t o r t h i s b a c k g r o u n d b y s p a c i n g n i t r a t e -
wash b l a n k s b e t w e e n each g r o u p o f e i g h t p y r o l y s i s d e t e r m i n a t i o n s .

- 7.2.1 T h e n i t r a t e - w a s h b l a n k v a l u e s a r e o b t a i n e d o n s i n g l e c o l u m n s
p a c k e d w i t h 4 0 o g o f a c t i v a t e d carbon. W a s h w i t h t h e
n i t r a t e s o l u t i o n a s i n s t r u c t e d f o r s a m p l e a n a l y s i s , a n d then
p y r o l y r e t h e carbon.

7 . 3 P y r o l y z e d u p l i c a t e i n s t r u m e n t - c a l i b r a t i o n s t a n d a r d s a n d t h e b l a n k
s t a n d a r d each d a y b e f o r e b e g i n n i n g s a / n p l e a n a l y s i s . T h e n e t
r e s p o n s e to the c a l i b r a t i o n - s t a n d a r d s h o u l d be w i t h i n 3* of the
c a l i b r a t i o n - s t a n d a r d v a l u e . R e p e a t a n a l y s i s o f t h e
I n s t r u m e n t - c a l i b r a t i o n s t a n d a r d a f t e r each g r o u p o f e i g h t p y r o l y s i s
d e t e r m i n a t i o n s , a n d b e f o r e r e s u m i n g s a / n p l e a n a l y s i s a f t e r c l e a n i n g
o r r e c o n d i t i o n i n g t h e t i t r a t t o n c e l l o r p y r o l y s i s s y s t e m ,

f l . S a m p l e P r e p a r a t i o n
8.1 S p e c i a l care s h o u l d be taken in the h a n d l i n g of the s i m p l e to
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m t n f f f i U e t h e l o s s O f v o l a t i l e o r g a o o h ^ H d c s . T n e A d s o r p t i o n
p r o c e d u r e s h o u l d b e p e r f o r m e d s i m u l t a n e o u s l y o n d u p l i c a t e s .

8 . 2 R e d u c e r e s i d u a l c h l o r i n e b y t h e a d d i t i o n o f s u U U e ( 1 m l , o f 0 . 1 K
p e r l i t e r o f s a m p l e ) . A d d i t i o n o f s u U U e s h o u l d b e d o n e i t t h e
t i m e o f s a m p l i n g i f t h e a n a l y s i s i s oeant t o d e t e r m i n e t h e T O X
c o n c e n t r a t i o n a t t h e l U . e o f s t n . p l i n g . I t s h o u l d b e r e c o g n i z e d
t h a t T O X m a y i n c r e a s e o n s t o r a g e o f t h e s t a p l e . S a m p l e s s h o u l d b e
s t o r e d at 4 C w i t h o u t h a a d s p a c e .

8 . 3 A d j u s t p H o f t h e s a m p l e t o a p p r o x i m a t e l y 2 w i t h c o n c e n t r a t e d H ! ; 0 3

j y s t p r i o r t o a d d i n g t h e s t a p l e t o t h e r e s e r v o i r .
A d s o r p t i o n P r o c e d u r e
9.1 C o n n e c t two c o l u m n s in s e r i e s , each c o n t a i n i n g 40 rag of

100/200-mcsh a c t i v a t e d c a r b o n ,
9 . 2 F i l l t h e s & n p l e r e s e r v o i r , a n d p a s s a c e t e r e d uaour.t o f s a m p l e

t h r o u g h t h e a c t i v a t e d - c a r b o n c o l u m n s a t a r a t e o f a p p r o x i m a t e l y
3 m l / m i n , N O T E : . 1 0 0 n L o f s a m p l e i s t h e p r e f e r r e d v o l u m e f o r
c o n c e n t r a t i o n s of TOX be tween S and 500 y g / L ; SO ml for 501 to 1000
y g / U and 25 ml, for 1001 to 2000 u g / L .

9 . 3 W a s h t h e e o l u n n s - t n - s e r i e s w i t h 2 m l o f t h e S O Q O - m g / L n i t r a t e
s o l u t i o n a t a ra t e o f a p p r o x i m a t e l y 2 m l / m i n t o d i s p l a c e i n o r g a n i c

c h l o r i d e i o n s .
1 0 * P y r o l y s i s P r o c e d u r e10.1 T h e c o n t e n t s o f each c o l u m n i s p y r o l y z e d s e p a r a t e l y . A f t e r r i n s i n g

w i t h t h e n i t r a t e s o l u t i o n * t h e c o l u m n s s h o u l d b e p r o t e c t e d f r o m t h e
a t m o s p h e r e a n d o t h e r source s o f e o n t & n i n a t i o n u n t U r e a d y f o r
f u r t h e r a n a l y s i s .
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10.2 P y r o l y s i s o f t h e s a m p l e I s a c c o m p l i s h e d i n t w o s U g e s . T h e
v o l a t i l e c o m p o n e n t s a r e p y r o l y z e d i n a C 0 ? - r l c h a t m o s p h e r e A t a
l o w t e m p e r a t u r e t o a s s u r e t h e c o n v e r s i o n o f b r o m i n a t e d
t r i h a l o m e t h a n c s t o a t i t r a t a b l e s p e c i e s . T h e l e s s v o l a t i l e
c o m p o n e n t s a r c t h e n p y r o l y z e d a t & h i g h l e f t p e r d t u r e i n a n O . - r i c h
a t m o s p h e r e .
K O T E : T h e q u a r t z s a p l i n g boa t s h o u l d h a v e been p r e v i o u s l y n u f f l e d
a t 6 0 0 ° C f o r a t l e a s t 2 t o 4 m i n u t e s a s i n a p r e v i o u s a n a l y s i s ,
a n d s h o u l d b e c l e a n e d o f a n y r e s i d u e b y v a c u u m i n g .

10.3 T r a n s f e r t h e c o n t e n t s o f each c o l u m n t o t h e q u a r t z boa t f o r
i n d i v i d u a l a n a l y s i s .

10.4 I f t h e Q o h r r o a n n M C - 1 i s u s e d f o r p y r o l y s i s , m a n u a l i n s t r u c t i o n s a r e
f o l l o w e d f o r g a s f l o w r e g u l a t i o n . I f t h e K C T - 2 0 I s u s e d , t h e
i n f o r m a t i o n o n t h e d f a g r f e / a i n F i o u r e 3 i s u s e d f o r g a s f l o w
r e g u l a t i o n .

10.5 P o s i t i o n t h e s a m p l e f o r 2 m i n u t e s i n t h e 2 0 0 ° C zone o f t h e
p y r o l y s i s tube . F o r t h e H C T S - 2 0 , t h e boi t i s p o s i t i o n e d j u s t
o u t s i d e t h e f u r n a c e e n t r a n c e .

10.6 A f t e r 2 m i n u t e s , a d v a n c e t h e boat i n t o t h e 8 0 0 ° C zone ( c e n t e r ) o f
t h e p y r o l y s i s f u r n a c e . T h i s s e cond a n d f i n a l s t a g s o f p y r o l y s i s
may r e q u i r e f r o m 6 to 10 m i n u t e s to c o m p l e t e .

1 1 . D e t e c t i o n
T h e e f f l u e n t g a s e s a r e d i r e c t l y a n a l y z e d i n t h e m i c r o c o u l o m e t r l c - t i
t i o n c e l l . C a r e f u l l y f o l l o w m a n u a l i n s t r u c t i o n s f o r o p t i m i z i n g c e l l
p e r f o r m a n c e .
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\Z* B r e a k t h r o u g h
Becau s e th e b a c k g r o u n d b i a s can b e o f such an u n p r e d i c t a b l e n a t u r e s , i t
G i n b e e s p e c i a l l y d i f f i c u l t t o r e c o g n i z e t h e e x t e n t o f b r e a k t h r o u g h o f
o r g a n o h a l i d e s f r o m o n e c o l u m n t o a n o t h e r . A l l s e c o n d - c o l u m n
m e a s u r e m e n t s fo.r a p r o p e r l y o p e r a t i n g s y s t e m s h o u l d n o t e x c e ed
1 0 - p e r c e n t o f t h e t w o - c o l c r . n t o t i l m e a s u r e m e n t . I f t h e 1 0 - p e r c s n t
f i g u r e i s e x c e e d e d , o n e o f t h r e e e v e n t s c a n have h a p p e n e d . E i t h e r t h e
f i r s t colurr.n w a s o v e r l o a d e d a n d 4 l e g i t i m a t e erasure o f b r e a k t h r o u g h w a s
o b t a i n e d - in w h i c h case t a k i n g a s m a l l e r s a m p l e may b e n e c e s s a r y ; or
c h a n n e l i n g or so.-ne o th er f a i l u r e occurred - in w h i c h case the s L - r . p l e may
need to be r erun; or a h i g h , r a n d o m , b i a s occurred and the r e s u l t s h o u l d
b e r e j e c t e d a n d t h e s a m p l e r e r u n . B e c a u s e k n o w i n g w h i c h ev en t h a s
occurred may no t b e p o s s i b l e , a s a m p l e a n a l y s i s s h o u l d b e r e p e a t e d o f t e n
enough t o g a i n c o n f i d e n c e i n r e s u l t s . A s a g e n e r a l r u l e , a n y a n a l y s e s
t h a t i s r e j e c t e d s h o u l d b e r e p e a t e d w h e n e v e r s a m p l e i s a v a i l a b l e . I n
the event t h a t the s e c o n d - c o l u m n mea sur ement i s equal to or l e s s t h a n
t h e n i t r a t e - w a s h b l a n k v a l u e , t h e s e c o n d - c o l u m n v a l u e s h o u l d b e
d i s r e g a r d e d .

C o n t r o l
13.1 B e f o r e p e r f o r m i n g a n y " a n a l y s e s , t h e a n a l y s t must d e m o n s t r a t e t h e

a b i l i t y t o g e n e r a t e a c c e p t a b l e accuracy a n d p r e c i s i o n w i t h t h i s
p r o c e d u r e b y t h e a n a l y s i s o f a p p r o p r i a t e q u a l i t y - c o n t r o l check
s a m p l e s .

13.2 The l a b o r a t o r y must d e v e l o p And m a i n t a i n a s t a t e m e n t o f method
accuracy f o r t h e i r l a b o r a t o r y . T h e l a b o r a t o r y s h o u l d u p d a t e t h e
accuracy s t a t e m e n t r e g u l a r l y as new recovery m e a s u r e m e n t s are mad
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13.3 f t I s r e c o m m e n d e d t h . i t t h e l a b o r a t o r y a d o p t a d d i t i o n a l
q u a l i t y - a s s u r a n c e p r a c t i c e s f o r u s e w i t h t h i s m e t h o d . T h e s p e c i f i c
p r a c t i c e s t h a t w o u l d b e m o s t p r o d u c t i v e w i l l d e p e n d u p o n t h e n e e d s
o f t h e l a b o r a t o r y a n d t h e n a t u r e o f t h e S i . r . p l e s . f i e l d d u p l i c a t e s
m a y b e A n a l y z e d t o m o n i t o r t h e p r e c i s i o n o f t h e s a p l i n g
t e c h n i q u e , v . ' h e n e v e r p o s s i b l e , t h e U ^ o r i i o r y s h o u l d p e r f o r m
A n a l y s i s o f s t a n d a r d r e f e r e n c e r . a t f i r i a i s cr.d p a r t i c i p a t e i n
r e l e v a n t p e r f o r m a n c e - e v a l u a t i o n s t u d i e s .

1 4 . C a l c u l a t i o n s
O X a s C l " f s c a l c u l a t e d u s i n g t h e f o l l o w i n g f o r r a u l a :

/C0° X - C r- C 3 } * ( C 2 ' C J | * u s / l T o t a l O r g a n i c K a M d eV
where:
C , * u g C l " o n t h e f i r s t c o l u m n i n s e r i e s
C ?

 s ug Cl" on the s e c o n d co l nan in s e r i e s
<i ~

C 3 * p r e d e t e r m i n e d , d a i l y , a v e r a g e , m e t h o d - b U n k v a l u e
( n i t r a t e - w a s h b l a n k f o r a 40-mg carbon c o l u m n )

V - the s a m p l e v o l u m e in mL
1 5 . A c c u r a c y a n d P r e c i s i o n

T h e s e p r o c e d u r e s have been a p p l i e d t o a l a r g e number o f d r i n k i n g - w a t e r
s a / n p l e s . T h e r e s u l t s o f t h e s e a n a l y s i s a r e s u m m a r i z e d i n T a b l e s I a n d
I I .

1 6 . R e f e r e n c e
Ore^sman» f t . , H a j a r , G . . R e d z l k o w s k i . R . ( p a p e r p r e s e n t e d a t t h e
P r o c e e d i n g s o f t h e A m e r i c a n W a t e r U o r k s A s s o c i a t i o n W a t e r Q u a l i t y
T e c h n o l o g y C o n f e r e n c e . P h i l a d e l p h i a , Dec- 19?9.

O
00
V
CO
O
O

smartin
Rectangle
008180



T A B L E I
P R £ C I S I O » A M O A C C U R A C Y O A f A F O R M O O C L C O K P O U H O S

A - 2 4

K o d e l Dose O o s e A v e r a g e S t a n d a r dC o m p o u n d u g / L a s u q / L C 1 i R e c o v e r y O p i n i o n

CHC13 98 88 89 14
C K 3 r d 2 160 106 98 9
CHSr 2C1 15S 79 86 11
C K 3 r 3 160 67 111 8
P e n t a c h l o r o p h e n o l 120 80 93 9*

T A S L £ I I

P R E C I S I O N D A T A O H T A P W A T E R A N A L Y S I S

A v g . h a l i d e S t a n d a r dS a m p l e - u g C l / L D e v i a t i o n

A 71 4.3
8 94 7.0
C 191. 6.1

f . ' o . o fR e p ) i c a t e s
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l« noj.^-f l«r tt.**
toil awMir - M Mptta*^ of GE.

. 8*1 O«.

gute-of-«afrtr t Ul *« Gne progressea.-
«4op«««d-Uatr* tJe

prtWems4Ddmethod by
^lteEfe«»M o n l t o t

I Op.Oifof TraceSttnol Aaofysis of Watef. . . - -

I I . „ _ _ _ . .3.1 <nrifcBt*|V"* ruay I>e used for the.detenntABliHk«tdi«sol«cd. cuspendedL
OT t o t a l c l oKAte in t t t H k r e water.

•

drinking'ind

II
"~ .idiG*d

JW»«f tr ia l« step* must Uti**3 poieatlal

Inf erforciice are taken f a t o accountwbaa dfaaolved tol ida exceed
T o U l elemenU «re delermloede f U t r a p p r o p r i a t e c U f i e s t i o n procedure*are pedtormed. Siocd d J g e i t i o ntechniques tncreata the d i s s o lved co&dlcontent of the t a r o p l a i , a p p n t p r t a < e( t o p s must be token tacorrect forpo t ent ia l Inter f erence e f T e c t s .\A T a b l e 1 UsU elemeuU for whichthis method a p p l i e t a l ong withfecammeoded wavelengths and typical. e tUmsUd.tns trumei i taJ detection limit*.Actual w a r j d n g d e l t cUoa UmlU an - "Rample dependent and u the tampiamatrix varies, th«te eoacentraUoaj mayalso.vary. la Hme, other elemtnU maybe added aa more I n f o r m a U o a becaoicsavaflaiile.U Because oT the d i f f e r e n c ebet ween, yartou* roakei and model* oJ!«a Us fac tory iustnimenlj. BO detailedInstrumental opera t ing uutmclionc canbe provided, buteed. the analyst Ureferred to the untructians provided bythe manufacturer of the particularinstrument*

and E*tlcMUd l*?tn«M^uil D«t«clkw Unit*

*o*j
taw .̂
Ger^kaflL. i i T . f tCNO^VH*^

«*•1304

Ui*t***<*.

*»d E i i t i u U r f h t t f W M i U a l OrimM Liuu—

MM

U
f f
nuii

MM «•
•*r be bttowM t ft* »•» >*>•

Mot VMMUM MVUMHMI AMUOU* bru H pi M vt
(a* frat t v* (tapnndM w l«

t f * M M * H A W r f U I H ***ttBWM p.
t fcOA.

2. Summary *»'2.1 The method describe* fttechnique for tit« t tmultaneou* oru^uential mul t i e l ement d e t e n n i a j U o nof trace elements in solution. The basisof th* method U the measurement of•Lomtc emUiicm by tn o?(iC4lt p e c l r o s c a p l c tedmique. S s m p U t ireaebaljzed uid the eerosolproduced ti tnncported to' l o r c fa w b e f t e xdUUon 6ccur«?tomlo-lln*aw produced by «frequency Induc t iv e ly c o u p J e d pl«*ra*PCPJ, Tb« ip«cln am dJ*p«rsed l)y *g r f t l l n g ipectrometer utd Ota favtevuitie*of thellD«« are monitored by 'p b o t a m u l t i p t ' e r tube*. Tb« _pbotocutten^ from the p h o i o m a H I p H e rtube* are prese t ted *nd controll«d by •computer system. A backgroundcomct lo f l trehaiqt i t t la required tocompensate for variable backgroundcontr ibu t ion to the d e t e r m i n f l t i o n oftrace element*. B f l e k g f o u n d tmiit b«-meacured a d j a c e n t to *nalyt« Un« onsample* during a n a l y s f t . Addit ion*!Inter f erence named Ift 4.1 thisuM alrobe recognized and e p p r a t f r i a t ecorrections made.*3, D e f i n i t i o n i.i l l D / i * o / v * r f — T ) i o i « element*which will p a s t through a 0.45 fimmembrane Biter.33 S t / * p * / « / * r f — T h o i e e f emcn tawhich are retained by 1 0.4S f i iamembrane f i l l e r .3.3 7"o/o/— The concentrationd e t e r m i n e d on en u n f i l U r e d tempi*f o l l o w i n g vigor ou* d i g M t i o n (Section64). or the aum of th* dtawlved ptut• u tended concentration* (Seet ton &1
3,4 Total reco i-«f t?fc/*—!!>•c o n c e n l r a t l o n de t ermlned l on «A
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i.;t: .: • '. •*:;.)"i l i l t * - - / ' » ! » ' • " *i I). ttfiediott / I . T V ' / —tort <^ui; 4l*ft( (0 .1 iljtfl.it

I" '^* «iuljr»r which t« equal l oua tv j !>.» »' j£Ja/J d«vutiou of a»f I«A r t f M i d U HMa»wrr:;a*nU ofa r«dt3*£( hl«nk i f f n a l at tht
&*Mftf*ttr- Tfca i l op i of thatMl;***eil cunt. La. f u n U o n t tr a i a t t o n i h i p ba:vi<tn «rafuion l n t i n « i ! yand eo4earX*<Uon.3 J l.\iwmt/n cfodt ilafutafd—A.

eonc*ntr»rion* pnoirad by tiia t n a l y i LShmU a* IneMW if Uia aaalyUealt f l haaM with a fraquancy of 10K. (SaaW.1-JU /Ij/«rtf lr*»t«/i{/fl frf— A l o lubono b t i i f u d nwn u o«Uf<*i i«urca h a v t r jkno\»o. v t r i f t t d »«hiti. M««i ba u»edtnitun? to v i r t f y t f ca e a l t b r i U o niland*.*da and aai lyiod ( h a n a f t i r «» ablind *«mpi« oo • t r t a U y fraquaaey.
(MfbnttoAof known jund*rd Mlut i oru ofor o a J l b r a U o o ol l)» itu*' tha in t ly l i c« l

110 t r d d o n raafa ovit whteb Iba• o a l j r l i o i l eterva rnniini Ibuar.3.1 1 f l«MM( Won*— A volume ofw«ur c o n t i f n l n f tiuidd o u t f U ii t i l l etdibraiiou .d/ri*d Ifa lQujb (h i w U f fuulytieai achanm. (»•« M J . )UI -CallbatftPt i/anfr-A vplnox of -d l i l l l l t d watar i d d l f l « d with
3J3 Mtthod af tlandart addition— _The standard addition techniquethe uit of Uu unknown and thap l u j a knows amount of

/

4,1 SavRru ryp t i of I n t c r f i n a o a«ffiiclj stay ta» tn bull lo trtioeuridas tofba da iarmlnaUon of tnea tlenant*.Tt*y c*n bo lumnurUcd at f o l l o w t :t l . l Sfwctfol int*rf»rtf>c4s e*n baerttgonxad at (1) o v e t l i p of t ipe c lmlQu f n M n anoiti«r t l t m c n t ; (2)•Ercwlvcd Qvtr iap of molecu lar bind^wetrv; (3] background e o f t t r i b d t l o nInm conlinuoiu or recombinationji*.-,OfTV»n«; and (4) bsckground •eac tr fbut ion front ctray l ight from tha .KB* tmis»ion of h igh concantraUontkeitau. tha fin I of the)* a f t e e t * r»nt e coapantated by u t i l i z i n g a c omput eearrfctien of tha raw data, rtquiringw * K J 5 u r t m * n i of ihe Inlarfaring e lement.Hie second rf(«ct may require ( e l e c t i o ntt l Ati a l t e r n a t e wave l ength . The thin*aW f o u r t h e f f e c t s c»tt u sua l ly ba

the . i i i n l ) r l « l inn.4.1.2 /'flj**;M/ tntitfftran**9* areC**n.*raUy considc r »»tl lo (to o f ( « t t 3«»«ociiied M r i l h D I D aampU n « * ' j y l i t a i i o f iand U«n*piut proveitas. SucJi prop«rtia«a» changt In vi*£»9Hy and iuriic*tan l i on un caviH fcignineJAltR»eoir«iGia« <t p « c i . i l t y In s a m p l e swhich may eoniitin Mgh d t i i e l v a d l o l i d jf i n d / o r add concentration*. (Set N o t e •1.} if t h i i g (ypt i of i n ( a f f « r a n e a i ore•paraltva. they muxt ba raducvd byd i l w f i o n o f th« « i m p l « * A n d / a r u U U t a U o no f l U n d a r d a d d i t i o n techniques.
\s-Tiu un of a atrt i i i lue p n f i a nuyh»MA t f u n IniarfcrMcas.

4.1 J C A w n / c o / InttrftnnoM anchar*ci*rtta4 by atdaeuUr camooundloon* lion, f e n f e a U o n a f f e c u and l o l u l av i p o r i t t U o n a f f e c t i . K o n n a l l y tkasaauacli are not pronounced with tha 1CPtoetaique, hoiitvor. If ebaerved theycan be m t a f m i i e d by e n r a f u l Mlae t l on ofo p a n l i M e o n d i i l c o j ( tha t U, I s e i d a n lpower. ob»«n a l ion po a I lion, and iof o r t h } , by b u f f e t i n g of the sample , bymatrti malehlag. and by.«Undtrda d d i t i o n precaduns. Thai* l y p t s o fIntar faranc4 i can bo h igh ly d e p e n d a n ton matrU lyp i and (he i p a d f w anilyutlencnl.4J ll U.raf lommended t h a i whenevera na ' . f o r G f l u e i u l s^=iple r a e t r f x IsenemiriojBKL a »~«rie» of IMU beperformed prior lo reportingconcentration da ta for aaalyta alaraaat*.T h e s e (Mla. ai oulibud In 4A1 through4-2.4. will insuri the analyst (hat nattkerpo*it(v5 nor oeg alive Intarferanoe affeeff -Ji r t a p e n U r e o n a n y o f Uuanaiy1aw . .' eleaunU thanb j d l f l o r t l n j the aceumqrof (ha r tport«d values.4.11 Serial dihlien~[( tha i f i a j y t aeoneantraUon U l u f f l c t n l i y H J g h '(minim* II y a fac tor of 10 above ihtInstrument*! d a t a e t l o a limit i tUrd i l u t i o n ) , u t n a J y s i s of a d i l u t i o nshould agree within 8 pareent of theoriginal da t erminat ion (or w i t h i n someK o e p U b t a control H m J t ( I 3 J ) ibat h a sbeen e i t a b l i i h e d for thai matrix). If neta chemical or phys i ca l I n t e r f e r e n c e ,effect should be suspected.4.24 Spfta flrfrf/7/on— The recovery .of a spike a d d i t i o n a d d e d at e minimumlevel of 10X the I n s t r u m e n t a l d e t e c t i o nl imit (r.nxlmum 100KJ (o the originald e t e r m i n a t i o n should be recovered lowi thin 00 lo 110 percent or wi thin thee s t e b l i s h e d control l i m i t f or that matrixI f not. * metrt s e f f c e t should b es u s p e c t e d . Th« uie of a s l andarda d d l d e n ana ly s i s procedure can u i u a j l ye n m p e n s t i l e f u r this e f f e c t

4 .2.3 Cempafison with

.dot i t t a i d c t t c l tmine id cn l i p « c i r & l o v i f l a p . Uiuip«cted. a» of «n

a new ftempirf matrix , eampxrium t e s t snray b« perform**! w i th oUuf analyticalloermUnic* sucb is t tomic ab turpuun•pec lro f l i euy, or other eppravcdmethodology.4.2.4 Wavtltngth teenal/y ofanolytt lint figiort—lt lh« «poro»ri*toequipment !i i v i i U b U , wave l engthi G t f n a i n a can be ••rlomad to detectpc u n t l i l i p u c t / i l iDla.-fcrencai.8. A p p i / a l u t .8.1 I n d u c t i v e l y Coupled PUsn* (ICFJOptical S f f l t i f f o n Spec trometer .<A.l Comput er eon trol l id ttomiae m L i i l a n t p M t r o m e t e r with f a a c k f l r o u n dcorrection.i.l.1 R*dlo fr equ*ncy gevieretor.8.1 J AJJOQ |ii s u p p l y , w e l d i n ggrade or better. •eJ O p e r a H e f condition*— Becauseof U»» d i f f e n a c e s between variousm e J t e s t ed model s o f M t t a f a c t o r yfnataiaanu, no ( U u f l a d operatingbutrueUoiu cm bo w o v l ' d o d . laiUaiih* analyst should (MOW ibabu muttons provided by laem a a u / s c f t i r i r o( the pe t t i eu lariMtrumint, S e a x i U v l t y , Iminimanuld a l i C l l o n ! . £ i ' L pndiiou. Uneasdynamic mrp. tnd taterf crane* e f f e c t !mail bfc I n . T » i U g a l » d and e» t t b l i sh»d (orttich t f ldJvWutl uulyu Itnt on that{n/ t i cu l i r UutnanwiL0. ( U i g i f l d tnd&.1 X d d j osa4 tn lh* prvpir t t i on ofl U n d a n l j uid for u m p U p f o c u i l n s .m o j t b* ulttB-Hlgh purity grtcU or "-iquivil«QU l U d i i U U c d id tU anaccepubl*.0.1.1 Ai»^<r eei'd eon& (*p V 1 J»}-6.14 Aqua ffgia: Mbc e a u l l o u s l j »par t i eoo& HQ (ip gr 1-lflJ and 1 p a / 1eono. KNO» f *p ir 1.41] f i a t btleri ui*.a.U Hydfo&Uofte odd Cdnc. (»p gr
1,10).0.1.4800 ud cone. .'-IQ f *p gr 1.18) to 400 mlde lonuad, d i a t U l e d w«(er and d i l u l a to 1l i t e r .0.1.8 A ' t o / c f l c / f i t . c o n c . { t p f f r t41).6.1J M V r / c a c / c t (1-4-1): AildSOO mlcone. HNO, <sp er 1.41) to 400 mld a i n r t U e & d l j U t f e d waler tnd d i l u t e t o 1liter. • •6M Detonttsd cfisfit/ed watte:Prepare by p a i a l n j t iU t i l l e d w»!ert h / o u g h a mixed bed of caUon and am' onaxeUng* rcsini. Ua« da ionUed. d i s i i > U dwater Eor Ihn p r e p i n U o n of al l r a a g s n U ,c i l l b n l l o n i tandardi and «i d i l u t i o nwaiar.6.3 Slitntfarrf slock solutions ma y bapiuchs i ed or p r o p a r e d f r o m ul tra HigSpur i ty j|rad« chamlcal* *r melaU
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K e y t H a r / Vol . 4-1. No. 233 / M n n d a y . Dcr-i-nil-cr 3. W7* / Frupo*^! Rule* A-30•-C1
• j i g h o n ; Se* N««t 2). All t a l l * rniul be' 'at I h at WS" C unl^n otherwise

Keif 1*— Mw»y <»v**l ii^t ts*my bt f t U l tf iw(B**ed W i t b
clock Lolutioo* f o l l o w .Ahifftfnam tolutton, stock. 1« 109 Hi Afc D t i i o J v t 0-100 g ofjmlnun oiataJ la an add tBiiturt of 4'«f (14-1) HO and 1 cn l o f cone. HNO«i biaktr. Warm g»iuly M c f f a e lInUoa. Whaa ao luUoal i complalo ,i«i/tr amotiUtivaly Io a t t t tr f U t k ,^d an addiUooAl 10 ml tf C 1 4 1 ) HC1d d ih i ta la LOOO mi wltk feioaiud.«tfO»d v / a l « f .f IL* An*nJc solution, Xati, I. J . 100 MS AJK Ofaael vt OJUO g o/A*Qi In 100 ml of d a t o A t e t d d i t t t i l i i d\» alar eeuUlaing Q-< « KaOH. Add If yJte k o l u t i o o with 1 f f i l o o o f i . NHQi and1.000 ml with i/«lo*ii*i

__ ftarium iofulion.... 100 Mf Be Dleao lv t 0̂ *16 g Badtn 10 ml d t t o o j i a d , di<lUlt4 wtlar withml (14- i h H C L Add 100 aJ 0 +1} KQtad d i l u t e to 1.003 ml with ' ' ' 'wtlet.St/yUium xaJuifao.
um tot tait baxte.. IB « minimum aauranl o/cooe. M a l t a-add. Add UUI ml oon& KHO, ard dUitftto 1X00 oil wlih d f t J o o U w l rfUtfllad

Beroagatutfiftg Be DUtoIve 64710 g af lhydrem H t & O iin dafoo iud. diiuill«d w«t<r t«d d i l n l ato IXttQ mL Steicut. 1-UDO. lowet weigh I•V on drying al 105* C UM a ntagcol' * m e e U f l g A C S n » d B c * t i a a * a i d k * e pIhe bo tUa t t g h i f y H o p p a r t d U pravontthe entrt j t i s e o lab&oaphari&moiatura.

a minimum ajaoonl of Cl+ 1) K N Q » .H e a l lo lnere«e ra ta o f c f l n o l u H o n - Add10.0 n) Gone. HNOi and d l l a i» to 1.000de ionlwd, d i i t f l t e d wat«r.Catefutn so/affoa. rtoe£, tml « 100 PR Ĉ .* S u j p a n d 0*2494 g CaCQtdried at 190" C for 1 b ba fon weighing tod e f o n f t w L dlst0)ed wat«rand d i i t o lv te a t i H o u i l y with a m t a f a m m ataotml of(1 - l - l ) HNO*. Add 10.0 ml tone. HNO*wid dUolfl to 1,000 ml with d e i o n l i e t ld i d f l l e d wal«r.64.8 Gkr&nfam tolution, stock 1ml • 100 gg Cft Di i t o lvo 0.1923 s of CrO.ta d*io«f«d, diet ill ud water. V\'h*n• 'u t lon U complete , t d d i f y w f t h 10 mJV, .me. KN*O. and d l l u i * (o 8.003 ml wtthwater.

fn • m i a i f f l u m •mouot o f f l + 1) HNOi.Add 1OO ml cone. HNOi and dOuit to1.000 ml with daioaiitd. d i i i i l l e d wttor.G.3.10 Copper tolvt/on, i(oak, lml - 100 jig Cu; Diiwlv* 0.12S2 g CuO lat minimum amount at fl * 1 J HNO*. Add10.0 ml cone. KN'O« and d i l u f a to 1,000ml with daiontud. d f i t i l l t d wi ler.04.11 Iron io/utiaa. itock. 1 ml « 100p-C Ft; DUcolva 0.1430 g F«,0i in 10 mid t f o o t u d . dfaUlUd wai«r vriih 1 ml(l -f 1) HCL Add 100 ml eao& KNO, aodc U l u t t to UDO al wtth daiaatuci.d l a t f f l t d . w a t t B .
p.g Pb; Dfesolvt 0.1JBD g Pb(NO.)i (B amlnimom amount of (14-1) H N O » Add10.0 ml oooc. KNOi aoddJluH to 1.000ml w f t h d a f o f i f e t d . dJiUlUd waur.f l J J 3 LtthJoa M / U / / 0 0 . f t o c j t lml - 103 ^g U: D t f t i o l v t 01323 gt l o w f y in i alnimtun imoont of^ Add 10-0 ml cone. HNO, aadto 1̂ 000 ml with datoniud,

A f a y n t t A u n0)1-100 fjg Mg: DUaoNi 04056 g WgOIB a mlnlcnum i m < n i n l o f ( l - f 11 KIv'Oi.Add 104 ml doni. HNOi tad dJfaia lo1.0O3 ml wtth datooix td, dbtilli'd wata/ .(UJ8 Mmgafi*** tohilioa. ttock. 1pal - 100 fig Mn: D f t n l v t OJ£U gX < n ( N O , K < 6 H , 0 f^ not dry) lodalonind. dltHDtd w«t«r. Add 10.0 mlcon& HNOi and dlhiU io 1,000 ml withdalonti«d d l iHll cd watar,.. (U.lfl MaJybdatltim taJutfon, itock. Iml H 100 pg Ma Dti to lv t OJ043 *( K l L W ^ o a , la d i i o o l t t d . dt i t f f iad watarand d l l v u lo 1,000 i&L ,9X17 Wck*l tctution. Hock, 1 ml m100 pg Mb CWiiolv* (UflM g Nf(NO.K<aHiO (n defonked, d U U l l a d wa t t f . Add10 ml of eon& 1-tNO* and dibit to 1.033lal with d a f o o f z e d , dittflUd «rat«nr. *M.1K Potasthun sofutioa. iiock t mlm 100 pg fc Dliaotvt OwlOET • Ka d r f t dat 110* a m del o n i x f l i dJKlJUd wi(*r

nl»lOO pg Co: D i s t o l v e 0.1497 g CotO»

ft.110 5*/«n/um w / u i / b f t Ji'oat, t ml« 100 pg far D l * w N « 4inr g H i & O t mdo io t i lred. dUHllad water a a d d t l u t a la1,000 ml64.20 . Silica toJutian, stock. 1 ml •100 » S i O t - Da oof iffy. B i e a o J v e 0.4730g Na^lO* 49HtO i f i d e i on i t ed . d l i l l l U dwalw. Add 10.0 ml cone. HKO» anddilufa (o 1,000 rat wHh deionlied,d U t f l l e d water.BJ^l Siher toht>ont tfoch 1 ml *• 1HC A* D f i a o l v e 0,1575 g AgNOi In 100ml of d«(on!t*d dUtlHtd water and 10ml &>n& HKO*. D i l a t e to 1,000 ml withd o t o n i r f t d d i i l i ! l « d w*ier. *64.22 Sodium solution, ttoefc, 1 ml •»100 fig K1*: D f i t o i v e O.JS42 g K*G1 Cndclonlnd, d i i r i l l ed w«i«r. Add 10.0 mle e f l i k HNO. and d t l a U Id l.dOO ml w f t hd«lonU«d.

fl.3.13 Stfofiiivm sotuiion, ttocL \ ml• 100 pg Sn Dwtolvc DJ410 1 Sr(NO.)i(n do i o f l t s ed . dli ( t i l e d wnlw. Add 10.0ml cone. HNO* ind d i l u t e Io 1.000 m'with d t i o f i i x x d . d u t t l U d wattr.&344 Vanadium lolul/aa. ttacL 1 ml• 100 MB V: Dis s o lv e (U297 K M . V O . la• minimum amount of cane. KNOt. H e a lto locntit rait of dissolution. A«*4 10.1ntl cone, HNOi tftd d i l a t e fa 1,000 mlv r f t f a d t i o n f e e d . d f i t i J I e d water.U.1S 2/nc MO/uU'flti. $&ek. 1 ml -100 pg Zn; D i t f O f v t 0.14W 2 ZnO In •miaJmum tmoaot o/ d i l u t e HNO*. Add1&0 ml none. KNOi and d i l u l t Io 1400ml with d t t o n j c t d . dUHlltd waier.-fl.4 MU#1 calibration ttandonfw / i / / / o m — P r t p a r t d Bi(xad e i l i b r t i i o nl U n d i r d <oluiloru by combininga p p r o p r i a t e votumti of the i teck•olatfoo* to volumetric f l a i k i . (&*e f l . 4 .1din 8.44) Add I ml of fl -f 1] H N O . andI ml af ( 1 + 1 ) HCt and dfluli (o loo mlw f t h d e f o n h t d , d f t t l l l e d water. Prior iop n p a K n s tht mind l U n d i r d i , eachstock mntton ihonld be aaalyndi t p a n t t l y (o determine p o t i m l tcptetraJ !ni«rf»Pfnc«. Can ibould b*isUn whan Brtpariag Utt mixedl i a n d & r d a that the e laments ans empaUbU and H a b i t , T r a n s f e r thamixed l U n d a n d l o I o H o i u ( o a T V ' SQuoroearbon b o t t l e for rton$~ FrwhMixed f t v n d a t d j thoo ld ba pro pt redwttUy. Somi typical combinationsfo l l ow. . -. 4-4.1 A/i>«/ standard total ten /— «Iran, OMnginiM, eadaUmn. laad. todrino. . " *(L4J Mixui standard tofutJon //—Btrylliura. copper, • ton Hun. vanadium,and cobalt6.4 J Mixed tfandord tofutitja ill—M o l y b d t t f i u m , t f l f o a , UtiUun..8.4.4 • Aftr«e* f toufen/Calcium, m«gn iiium, »o(Lum, inrfpo tau tum. * ,6.4J Mix *d standard solution V—A J u m f n u m . ananle. boron, chromium,nickel, and lalanlura.8.4.6 Mixed itontfanf tohjtion VA—

r-
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A4 Two type s of blank* tra requfredf o r t h e a f i a l y i U , T h t c a l i b r a U o D blaak[3.12} U u*cd (a esublkhing lh«tnelytlcftJ «irv* whl l t the reagent blank(3.11) Is uied to correct for p o & s t b f ac on taminat ion r t s u J t i n g f r om varyingamouAti of the i d d t uiod In tha i sapidprocoaing.6.5.1 The ca/ibfotii'n blank (aprepared by d l l u t i f i g 2 ad of (141) HNO,and Z ml of (1 +1) HGJ to 100 ml withd«ionized. <Ji»liU«d w«t«r. Prepare *t u f f idea (qun&Ut^ to be used to f l a s ht h e S j - t t e m between t l a n d a f d s
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A - 3 1Ffdcral R e a i s i r r / Vnl. 44. No 23J / MonU.iv. December 3. 13TD / Proposed Rules
negint blank mustreagents and in th« nm«volume* 01 used ui Uie processing of thesample*. T)ie nif f f l i bl ink muil beeoiruHl through U>« compl e t e »roc«dureand corn iifl the r«me acid eoneeitir«iioAIn the f inal solution u the i t m p l tsolution uild for e n a l y i t j .fl.a In addi t ion te tha calibrationStandards , in t f t l t n i f f l e n l chickHindi rd (SJ} and i reference standard(J-l) wi i l io required for Uii analyses.0.6.1 TTitf inxuwtfll chtck tlo/idontit p r a p t / a d by On inityii by combiningw m p i K b l i eiemaoU it i eoncMtTBlloaequivalent lo the m f d p o t a l of tKeirrespective calibration curve*. TXiistandard should bi Included In lhaanalytic*! schema with A frequency of

a.&2 f to r a / t / t f l e * t t o n o ' a s i / shouldbe prepared according to (hiI n a t n i c f l o o s provided ey Ihi iwppl lar .F o l l o w i n g (AlUal verification of thecalibration s tandards, analyze weekly.?. 0impl* handling and preserve lien.f.l For Oil deiermiitafion of trie*elements, contamination and Ion art ofp f t m e concern. Dial In the laboratoryenvironment, Impurit ie s in reigaaU indfmpur iLi« i en laboratory appanliurrhich lha l a m p l a contacU an aQwure« of p o t t d t i a l eoniamlnaUdo.Sunpla eoniiUwf* eta lo Undue* aj tharpoif Kv« or n*j«Uvi im»r» la Onm*iiur«m«nl of iraca alanuili by fa)*anlHbulM| cnnlUBlAifllj Uiroufi -. .Uaohtnt or turfae* d*torpiloo.iod (b)."by d a p w J l n f cancantraUoiu lhroii|hi t t j o r p l j o n , Thui thi co l i i c l jon wdina imaf l l of thi lampl i prior to a n a l y f t iiwtutna part tcul ir inialion. Laboratoryg l n j w i « Including Ut i l a m p l e bolUa(wh«0i*f linaaf po jy iUiyleoa ,polywoplyerui or TFihould b* Ihorou fh ly washadd t i a f j a n l and Up wal*n rbuad withfl 4- iJ nitric add, tap witar. f i - ^ i jhydro chloric add. Up and HnaJlydiionli*d. d l i t U U d wilir In (hit ordar.(3«a No (is 3 and 4).
Not* 3*— QifOtttte ocftt may b» ottfal tonan rt organ/e t/»poiib from gfatt wo/*'

Ihvt tht glattwar* mint b* ihoraugMy rtnfttiwftk wattf to e»mov9 th» hit Irnem ofeAwnfam. Tfifi ft wpeeaffy tatpeiiottt ffeJiramiufit fi lo 6* tnetwfttfjfl tfit ano/rticatt. A wmmtfcial pr&tuet,oraftahltffosi CWort, a Vofiek Si, Ntw Pc/A, NYataf 6* aHHf Ift p/aet e / e A / w n t e vctd.Ghratale eefd th&otet AO/ i* w«/ wt& plattfeben/a.Not* 4.— If It can bi doeommied Ihrough

T.2 D«for< c o f l a c i t u n of lha s u m p l a ad o c i j i o n mu»l ba A«da «i lo ihi l y p a ofd i l l t f t i i r a d . Dial I s d i J i o l v a d .iwp«nd«d of i f l d l . 10 lhal (heaporo«rlafa oraiarviUon indp r t U r i l A i M t H a p i may bii c c 0 f f p t i i h * d . F i U n U o n . addp r i M r v j I i o n , arc. ttt to bi p t r f o n n a d attha Una (ha iimpla U eo lUctad or aaloon u poiaibl* lharf »/Itr.7J.I For tha d a U r m l f i a U o n of .ad aiamvnu Uia iampl« must baihronjh i Qt^jta raambnnaai icon ii pncUcil a/iar«H««on. (CU»* er p ta i i l e nft«rtnti p p i r i t u i U r a c d f f u r u f t d a d 10 avoidp o i i f b l a copiUff l lnaUon.) Uii tha (IriJ•0-100 ml to Hnta lha fUtar Oaik.Discard Ihb portion and eellact thanqulrad votumi of flJtraia. A d d i / y thaf l l t r i i * v r f l h (14-1) HHa to i pH at* orlass. NofmilJy, 3 ml of (i ^ 1J add part l l a r ihould ba l u f f i d i n l to praiarvPlha

i * m p l nthst eerUin !(»• in th* dc«niA| Bar« HOI r« t)ufr td for w u t t f l * •*mp(t». (Hoi*H i p i »iy b* i l imlntud from (Kt p r o c t d u / f c

yj4 For tha determination ofsuspended element a oteasured v i & f f l eOf unpteaervftd s ampl e mutt be Bltgnedthrough a &45- f tm membrane f i l t e r ssoon as practical a f t e r collision, jhtRlur p lus suspended maUrtal ihould betriiu/emd to a su l t eb l e eoniiiiier fori t p r i f r-ind/or sh&ment. NoprnVrviUvi is required.rMJ For lha delermineion of total ortotal recoverable elements, the sampUis id din id with * ml cone.' UNO, perItfar* (pH 2J u soon u p o u f b kp n f a r e b l y at (ha time of collection. Thes a m p l e Is not l i t tered before proaujlng.f i . S a m p l e PreoeraUoo.Ll For the o i l i r m i r u U c n j ofdissolved element*, (hi f i l t e r e d ,preserved s a m p l e may o f t e n beanaiyzed ei received. Hie add matrixand concentration of the sample s indeftJfbreUan n a n d i r d j mast be the lame.I f « p r e e f p l u t e formed uponi c l d l r t c u l o n of the s a m p l e or duringr r s n s l l o r storage. It must ba redi s io lvedbe f or e the ana ly s i s by adding a d d i t i o n a leotd a n d / o r by haal as described In 4J.8-2 For the d e u n u l n a t o n ol ' . •su spended e l ement s , t r a n s f e r the •membrane f i l l e r containing (be I n s o l u b l emater ial lo a ISO-tnJ Griffin beaker andadd 3 ml cone. HNOi. Cover the beakerw i t h e welch g l a s s and heat gent ly. The .warm acid will toon d i s s o l v e themembrane. Increase the t e m p e r a t u r e ofthe hoi n l a l a end d ig e s t the materialWhen me acid has nearly evapereieoVcoot the beaker end wefeh gte s s endedd another 3 ml of cone, HNO* Coverand continue hea t ing until the d i g e s t i o nU comple t e , general ly indicated by elight colored digeslete. Evaperele tonear drynets (DO NOT BAKE). eaoLedd t eil off! 4-t) H.VO, ind t ml HCt(1+1) per 100 ml dilation end warm the

bsa U r g e n t l y to d o i u f v a any• mi led* I. W a s h down (h« watc> giai sind beaker w * l l j wiih d i i onUedd i s U l l c d wiiflf end Altar the 1100(1 10remove I n s o l u b l e maiem! tha i coulddoff the n*bultcer. A d i u t i the votumabesed on tha axoectod co f t camreUoiuaUn.enti present Tbij volume wlU vetdepending on the il«m«ui to bedi l ennlnid The unpli Is now readyfor a n a l y i f i , Conemtrit ioni so
«J For the dilerminirton of totalel am a nil, cheese A atinund. volumetha well mixed idd preserved s a / n p l eapprvpriate for tha expected tevet of*elenenu and tnnafar to a CrlfTln* bilker, ( f t e i N o t e fi.) Add 3 ml of coneHNOw Rice the buker on i ho* pi Hiand evaporate to na*r drynessf i a u U o u s l y , mibng certain that theMamie doei not bod. fDO NOT DA JO.Cool ibe beiitr.ind add anothir 3 mlportion of cons. HNOi. Cover the beakMlh a watah f l e x i ind retvrn lo the hipUle. InomtM the taaperiture of thenot p U t e so that a gratia re f lux icHon««air*. Contlnee heating, adding•d^lions) Kid u neeeiiary, on Hi thed f f u t t a n la c o m p f e t a (generallyI n d h a l e d when the d i g e i t a J e U Hgbi Inrater or do*i not change fa appearanof r i t h eonUfloed r c f lmlng.) Again.aviporale to near drynesi and cool ihtbadUcer. Add J ml of 1 + 1 HNOi and 4 1of 1 +1 HO per 100 ml of f i n a l l o l u K o n' uid w e j f n tha beak«r lo 3luolve enyp r e d p f u t e or r»*idu* reraJUng fromerjcporaUon. Wwh down the b e f tk erwtli and wilch gjajj with daioAiudd i s t i l l ed water end f i l t e r the sample loremov« fn so lab l e material that couldclog the nebulizer. A d f u s l lha volumeb f t M d on (he oxpeetea eoneantrttlonsf i U m e o U preaanL toe s ampl e Is nowreedy for analysis. Concentrations 10determined sheJl be reported ei *toUl

f / o i » &—If low d«temfniUoni of boron iaritleai, qairu gl i i twui iboold b« and .
*.* For the d a t e n n l n i l l o n of to talrecoverable e lements , choose a •manured volume.of.t'WeU mix «d icidpreserved i a m p l e e p p r s p r i i l e for thee x p e c t e d level of element* end t r a n s f ato e Griffin beaker. (See N o t e 5.) Add 1ml of HNOi (i+i) end t ml of HC1 fl +10 the i a m p l e and heit on a s t eam ballor hot p l a i t until the volume hn beenreduced lo 15*60 ml making certain thetempi* d«e« not boll After thist o l l m e n I the s a m p l e U f i l t e r e d toremove I n s o l u b l e material that could .elog (he sabuJii er . end th« volumea d j u s t e d to 100 mt. The sample Is thenready for analyst*. Concentriilom nodetermined shell be reported as "loiaL*0. Procedure.
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T f i J u r . i l / Vul. 4^. N'o ^3 / M»itd.«v. J. IB7» / Proposed
A-32

r
9.1 up in»lrum«n! with inI n j l n u n c n t muii b e f c l l o « fdfor fit but 30 mfa p H o r to

• p p r a p r i i i i l t t o p c r a l i f l ge o n f l f u r * i t o n of eoinpuier.9.3 ProTili* and c thbraia ln«irum«nlj t i o r t i n i t o I f t K n j f n t r t i f f l « n u f < e t u r « r ' if t cwam«nd*d 0roc*rfur«i. u x l n g Unryplei I f f i i « d ahbraUon s l tndard
(«l(/(fani d c t v f t M d in Stc i ion 0.4. F l u t htht i y * K m H*fth Uio c*(ibra(ion blank(M-1) bciwton aich f U n d « / d (S«« ooU&) (Th< UM of (ht it-ongt U t U r u i f y ofmuJHpU crpoturu to boihC t n d i r d i u t i o n tnd i*mpf« t n t t y i i ihu bean found fo rcduca random arror.J

conecntnUoni £r*ji«r409 pfi/l exi«Ad*i( f l u i d Idnu of 1 to 2
0,4 Ba/ori bef iflnfhg tb* t a m p l a run,n f O A l y s a Ihe h l g h a i l ml«d a a J i b c t U o ns tandard n If f t w«ra a lamp!*,C o M w i i r s U a n valudi obl i lwd shouldnot d a i H a t a f r om Ow actual ralua* byBion Iftu 2 p t f e t a l (or the w lab lJ«h«daontrol Itiniit). If (Ji*y do. f o l l o w Ihor*comm«f td«Honf o f l h a f n j G n i f f i a n tmanufacturer le corrsci for (WieoodiUon.9J B«jin lh« cample run f l u i h t n j lha

each uroplc. {S«« No!* /-Anat>t« an ( n i t n t f f l e n t e&adc lUntiond(&&1J aacb 10 i J c i p U i .O.fl If H hai bacn found that in«iht>dfof naad«rd addi t i on art rtqui/ad, Lbaf o l l o n ' f n g p r o c a d u r e U rvcommandad.fl.0.1 Th« ii«nd«rd addition(rchniquc (13.2) fn valves p n t p i r i o g DOWl U a d a r d i to Uta c a j & p l « matrix byadding ôwa aeiounU of i taodart t loone or more a t f q u o t i of the promisedtolalion. Thd ( a f i h n f q u if o r a f 4 j n p ( « c o n i u f u u msnhtnevi or d « p r « j i e i the a n a l y t athus producing • d i f f e r e n t i l o p afrom t h a t o f the u J i b r a U o n i l a n d a / a s . t twill not cornel for a d d i t i v a Iniarenncec*u*e* a ba<elui« ihf fu Thaversion of ihic l«din!que U themethod, the procedurel i a s f o l l d w * . Two I d e n t i c a l aliquot* ofIhe s a m p l e i o l u U o n , each of volume \Vare taktn. To the tint ( labe l ed A) Uadded a until i-olume V, of a f f a n d e j - t dana ly t e s o lu t i on of c o h d a n l r i t i o n c«. Tothe « c o f f d Htbi f l ed B) Is added Ihocame volume V, of (he solvent. Tbea n a l y t f c a t s ignal s of A and D are 'me a suro t l and corrected for*!«nels. The unloiou-n s empldccnlraUon c> U

when fi t ind S* err lit* t n * l ) Ituf (if f l t f l i(eanrti f i l far ib» M i n k ) of t o l t f i i o n i A*nd S. wpvetivdy. V, out e* ihould betUroiM M (hit g t fi revchly Iwic* S, ontfi* twee, ft ft tod if V, U nut fr minJit i l t loin Vp uirf ihui «, it much f f t i i c ribm «,, 10 aveld tic*i* d t l u i f o n of ih«
o o n a c f K n c i o f f K*8 ft vttd. Ui*aiv belt 0i<f t Ritt i f t d carried tluvuih(Ht milPB aimi(tufi. For the rtralu frwn(Wi iMhnfaoe lo U wltt,iiktn Into

I. The i i u t r t f e c l eurr§ muit b* Itnt ir.31 The eheinWi form of ik« sn i ly i i i r f d i dmost nupond At tunt at th* u i l y i t in (hssample. .3. Thi b i f er f srvnei e f f e c t oiuil u< c o n i i a f l lovor th« workEna nut • of eoiwam,4. The lipul mint be aarr*ei«4 for sny•ddmVi uiieKenmee.
laCalcu l c l l on .10.1 Reagent blanks (U.2J should besubtracted from all samples. This Isparticularly Important for digestedample* requiring large q u s n t i t f o s ofadds to complete the digestion.10J If dltuUojJi were performed, theappropr ia t e factor must bo app l i ed toeampla veJuoe.JOJ Results should be reported tothe nearest MgA up to Ihrae s l g r u H c c j i lflgures* except calcium, magnesium,lodium, and potacahim which arcnportad lo (he nearest O J m £ / lJ l . Quality Contra! (Instrumental).I I . 1 Check t h e Instruments tandardization by analysinga p p r o p r i a t e q u a l i t y control checks t a n d a r d s n f o l l o w •

T»6i* n.-.

If .1.1 Analyze I lie Instrument checkcundard (n.C. i) m a J e up of all i l iactemcn:* of interesl tl a frequency of105. T h i s check Kanderd f i u f c d lodetermine incinimem dr i f t .Is not w i t h i n £ 25 o f l h a expectedor tv((hin Ibc e i t ab l i s hrd conircl. the s n a l y s i e Is out of control,11. 1.3 For the purpose of v e r i f y i n gf n t d r s l e m c n l a n d / o r backgroundewrociion fa c t or s , analyxa a iscond• chock K a n d a r d . pr epared in thef o l l o w i n g manner. S e l e c t ar epr e s en ta t iv e s a m p l e whJch c o n f e f n sminimal concentration! of the e l emen t sof I n t e r e s t . S p i k e this s s m p l e wf th thea n a l y s e s of I n t e r e s t it or near l O O u g / l .(For c / D u t n i s a m p l e s o f e x p e c t e d high®ncenire(fon*. sp ike at an a p p r o p r i a t euvel.) V s l u e i should f a i l within therf rnbiished control l eve l s of 1.9 timesthe s i andard d ev ia t i on of the meanof lha check standard If notat Uia s tandardizat ion.A reference s tandard {0.0.2}en o u t s i d e tooree, but havingbiown concentration values, should beanalyzed as a blind i s m p l e on a w»klyfrequency. V a l u e s s hou ld tw w i t h i n lhae s t a b l i s h e d q u a l i t y control l imi t s . I f n o t ,prepare new stock s tandards .12. Precision ond Accuracy.
12.1 In an EPA round phaxa 1 s tudy,isvan laboratories a p p l i e d the ICPUtchnfqae lo e c i d - d l s f i l l n l watermatrices that bad been dowd t v f i hvarious metal concsnlrates, T a b l o n Hitsthe true value, the mean reported valueand the mean X relative standarddeviation.

UMA UMA t f p 9 M « dt*b* U f t V lpvnrtlwa WO

6u.t*.
Of.e*.
fi .t«.

f MJ i atsono\u*»CMT C d»
fWeuhw«

njM1*9X*
U f lminCMainMtt*

IJI JMMLItoi*i*10uI tMI I J

20I SraB10n

MI SU1*10I I
!•ut*Mf f t»tlU

uI Tif

13UUi.lt lU

ttO1»10tontHI U

MM•3

mH
tlSO

I f *! S 111

s j11
u«1.0

I IH
14I tI J

smartin
Rectangle
008189



13l i t \\tmt, K. K_ V. | . I V i - r - u m nml V, A
K . i s t ' - L " I n d u c t i v e l y C u u p l e dO p t i c a l E m u i ' i H i S i » e t n i * u i | t y ' :

f
, .11.2 Wmelor i r tu f , |. D- Trice Aft»1y*i*-S p Bcirtwwipie M c l h o d i l o t £ l e m < f t l j , * "Ctteniirat Afio/yttt. VoL J& pp. < 1 H 1

13 J l l N r t d b e o t f or A n a l y t i c a l Q u a l i t yControl in W i i « iod W a i i c w u i e rI j i b u r a t o n i t . EPA-600/4-79-OU.13.4 G i / i j i r i n o . J, R. *fid T a y l o r . H. E. "AnI n d u i ; l i v K l / ' C o u p I « d Plunu OpticalE m t K i o n S p f c c t r o a e u l c M e t h o d f a r RoutineW*i«f Quali ty Twtmg." A p p l i e dS{MCtt«Kiipy 01 No, 3 (19791-A f t * l y » u i ofcml WMIM.'
A p p e n d i x V— Blolo j i ca l OxygenDemand, Carbonaceous Method 40S.1 (SDays, 20" C)
dioehetnica] Oxygen Demand—Method405.1 {3 Days. 2ff G) • ,
STORET No. 00310, Carbonaceous 60062

1. Scope and A p p l i c a t i o n .1.1 The biochemical oxygen demand(SOD) test is used for d e t e rmin ing ther e la t i v e oxygen requirementa ofm u n i c f p f l l and Indu s t r ia l waalawaien.A p p l i c a t i o n of ih* test to" organic waitsdischarges A l l o w s calculation of thee f f e c t of the discharge on the oxygenresources of the receiving water. DaUfrom BOD tes t s are-used for thedevelopment of engineering criteria forthe de s ign of wastewater treatmentplants.• 1.2 The BOD test Is an empiricalhioas say*typa procedure whichmeasures the d i s s o lved oxygenconsumed by micro bill l i f e w h i l f t ' -a s s i m i l a t i n g and o x l d i x l n g the organicmatter present* The standard testc o n d i t i o n s include dark incubation at20* C for t s p e c i f i ed time period ( o f t e n Sdays). Tha ac tua l environmentalconditioni of temperature,. biologicalp o p u l a t i o n ^ water movement sunlightand oxygen concentration cannot beaccurately reproduced in the labora tory.Results obtained must take I n t o accountthe above f a c t o r s when r e la t ing BOOresults (o stream oxygen demands.1.3 To o b t a i n values for onlycarbonaceous BOD, the procedure (2.2)for inhib i t ing the ni troger teoua oxygendemand using 2-cbtoro-6 { u - i c b l o r o m e t h y l } pyr idb e should be
used.i. S u m a a t y of M e t h o d . — — -2.1 The sampe of waste, or ana p p r o p r i a t e d i l u t i o n , i s Incubated for &J a y s at 20* C in the dark. The reductionin d i s s o l v e d oxygen concentrat ionduring the incubation period yie lds »measure oj the biochemical oxygen
demand.2.2 N i t r o g e n o u s o x y g e n demand isI n h i b i t e d by adding a p p r o x i m a t e l y 10

i r j j * « f Z • - S U t r o - U ( l f . f - h l o r o . - n f t h y t )j i y i n l i n e lo <Mt,h 000 b o t t l e p r i o r inm l d i n x ( h e s a m p l e ( o r d i l u t e d s ; i m p k - )fur i nun Lml ion. KeAull s o f s u m p l e st r e a t e d w i t h i n h i b i t o r are to be r e p o r t e do« Biochemical Oxygen Demand.Carbonaceous. S t n r e t No. 600A2.3. Comment s .3.1 Determinat ion of d i s s o l v e doxygen in the BOD test may be mude byuse o f e i th er the M o d i f i e d W i n k l e r wi thF u l l - B o t t l e T e c h n i q u e or the ProbeMethod in Ihii manual3.2 A d d i t i o n a l i n f o r m a t i o n r e l a t i n gto oxygen demanding characteristic* ofwas t ewater t can be gained by a p p l y i n gthe T o t a l Organic Carbon and ChemicalOxygen Demand t e s t s (also found In iHimanual}. -34- The use of 60 wl incubationb o t t l e s in place of the usual 300 mlincubation bo t t l e s . In c on junc t i on withthe probe. Is o f t e n convenieat4. Precision and Accuracy.4.1 Eighty-six analysts in f i f t y g n g h tlabora tor i e s analyzed natural watersample s plus an exact increment oTb i o d e g r a d a b l e organic c ompouaoVAt amean value of 2.1 and 17S mgA ^QP* &*( t a m J a n i deviat ion was ±0,7 aocHt 26mg/L respectively (EPA Method OResearch S t u d y 3). .. ^_4.2 There i» DO acceptable procedurefur de t ermining the accuracy of the BODlest,*.6. References
5.1 The procedure to be used for t h t sd e t e r m i n a t i o n Is f ound iru "StandardM e t h o d s f o r t h e Examination o f W a f e rand Wastewaier, 14th edition." rx 543.Method £07 (197S).
5.2 • Young,). <X "Qiemical Methodsf o r N i t r i f i c a t i o n Control" J . W a t e r Pol lControl Fed, 4$. p. 637 (1973).

507 Oxygen Qerfitsnd (Biochemical)
1. Discussion

The biochemical oxygen demand(BOD) determination is an empirical testIn which s tandardized laboratoryprocedures a/e osed to determine there la t iv e oxygen requirements ofwastewater*, e f f l u e n t s , and p o l l u t e dwater*. The te s t measures the oxygenrequired for the biochemicald e g r a d a t i o n of organic material{carbonaceous demand) and the oxygenused to ox id i z e inorganic material suchas s u l f i d t * and ferrous Iron, U also maymeasure the oxygen used to oxidizereduced forms of nitrogen (nitrogenousd e m a n d ) unle s s ox ida t i on o f nitrogenouscompounds Is prevented by an Inhibitor.The me thod consi s t s o f p l a c i n g •s ampl e in a f u l l , uir-tight b o t t l e andi n c u b a t i n g t h e b o t t l e under s p e c i f i e dcondit ions for t s p e c i f i c time. Dissolved

A - 3 3
incuba t i on . T h e d i f f t r t , . - j i n D O i sJ h » > o x y g e n us«d f i n d f r o m i t ire BOHcnn be c o m p u t e d .T h e b o t t l e size. in cuba i i on

t empera lure, and t u c u U ^ U o n par t ed are
a l l s p e c i f i e d , because mo*t w M s t e w a i t f r sc o n t a i n more c * c y g e n - d e m a r . d m gm a t e r i a l than the q u a n t i t y of 00 in
o x y g e n - s a t u r a t e d water, it is n«c*«aryto d i l u t e the s a m p l e b e f o r e incubation tobring the oxygen required and oxygens u p p l y into a p p r o p r i a t e balance.Because bacterial growth requires suchnutr i en t s as nitrogen. pho sphoru s , andtrace met a Is. these are added U> thed i l u t i o n water which U b u f f e r e d toensure that the pH of the incubatedb o t t l e remain* in a range t u i u b l e forbacterial growth. C o m p l e t e s t ab i l i za t i on '•of a s a m p l e may require a period ofincubation l o o long f o r practical . ' *. purpo s e s ; t h e r e f o r e , the 5-day period hasbeen accepted as s tandard.M e a & u r e m e n t g i of BOD that includeboth carbonaceous oxygen demand andnitrogenous oxygen demand g e n e r a l l y :

•re not Bse fa l; t h er e f or e , wherea p p r o p r i a t e , may be an inhibiting 'chemical ttaed to prevent nitrogenous . 'oxidation. Carbonaceous andnitrogenous d emands are measored - "s e p a r a t e l y for predicting oxygensuppre s s i on InYeceiving streams andoxygtsx requirements for treatment p lan tdesign* and operation.Tow inclusion of Ammonia In thecitatum water demonstrates that there UQO Intent to Include the oxygen demand •of reduced forms of nitrogen in the BODtest If this ammonia were oxidized.errors would result because the oxygen
use would not be due exclusively top o l l u t a n t s in the sample.The extent of oxidation of nitrogenouscompounds during the 5-day Incubationperiod depends on the presence ofmicro-organisou capab l e of carrying outthis oxidation. Such organisms usually .are not pre sent la raw sewage orprimary e f f l u e n t In s u f f i c i e n t numbers tooxidize s igni f i cant quant i t i e s of reducednitrogen forms la the 5-day BOD testCurr en t ly any b io logical t r ea tmen t p l a n te f f l u e n t s contain a s i gn i f i can t • • "•p o p u l a t i o n o f n i t r i fy ing organisms.Consequently, oxidation of f l i t r ogeoou scompounds can' occur within such **"samples and. Inhibi t ion of n i t r i f i ca t i on isrecommended for a l l s a m p l e s o fsecondary e f f l u e n t for samples seeded *with secondary e f f l u e n t , and for sample?of p o l l u t e d water*. ' »1 S a m p l e s for BOD analys i s may -' *undergo significant degradation durings torage between co l l e c t i on and a n a l y s i sT h i s results In ft low BOD value.Minimize r educ t ion of BOD by p r o m p t l yanalyzing the sample or by cooling It U>
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A-34
P H E N O L I C S , T O T A L RECOVERABLE

Method 420.1 ( S p e c t r o p h o t o m e t r i c , Manual 4-AAP with D i s t i l l a t i o n )
STORET NO. 32730

Scope and A p p l i c a t i o n
1.1 T h i s method is a p p l i c a b l e to the analysis of dr ink ing , surface and saline waters, domestic

and i n d u s t r i a l wastes.
1.2 The method is c a p a b l e of measuring p h e n o l i c m a t e r i a l s at the 5 ug/\ level when the

colored end produc t is ex tracted and concentrated in a solvent phase using phenol as a
s t a n d a r d .

1.3 The method is capab l e of measuring p h e n o l i c mater ia l s that contain more than 50 u g / 1
in the aqueous phase (wi thou t solvent e x t r a c t i o n ) using phenol as a s tandard .

1.4 It is not possible to use this method to d i f f e r e n t i a t e between d i f f e r e n t kinds of phenols.
Summary of Method
2.1 Phenolic materials react with 4-aminoantipyrine in the presence of potass ium

f e r r i c y a n i d e at a pH of 10 to f orm a s t a b l e r edd i sh-brown colored a n t i p y r i n e dye. The
amount of color produced is a f u n c t i o n of the c o n c e n t r a t i o n of p h e n o l i c m a t e r i a l .

Comment s
3.1 For most s a m p l e s a p r e l i m i n a r y d i s t i l l a t i o n i s required to remove i n t e r f e r i n g mater ia l s .
3.2 Color response of p h e n o l i c m a t e r i a l s w i t h 4-amino a n t i p y r i n e i s not the same for al l

compounds . Because p h e n o l i c t y p e wastes u s u a l l y contain a varie ty of p h e n o l s , i t i s not
poss ible to d u p l i c a t e a mixture of phenol s to be used as a standard. For this reason phenol
has been selected as a s tandard and any color produced by the reaction of other pheno l i c
compounds is reported as phenol. T h i s value wil l represent the minimum concentration
of p h e n o l i c c ompounds present in the sample .

S a m p l e H a n d l i n g a n d Preservat ion
4.1 B i o l o g i c a l d e g r a d a t i o n is i n h i b i t e d by the a d d i t i o n of 1 g/1 of c opper s u l f a t e to the

s a m p l e and a c i d i f i c a t i o n to a pH of less than 4 wi th pho sphor i c acid. The s a m p l e s h ou ld
be k ep t at 4"C and ana lyz ed w i t h i n 24 hours a f t e r c o l l e c t i o n .

I n t e r f e r e n c e
5.1 Inter f e r enc e s from s u l f u r compounds are e l iminated by a c i d i f y i n g the sampl e to a pH of

less than 4 wi th H j P O 4 and aerating b r i e f l y by s t irring and a d d i n g CuSO 4.5.2 Oxid i z ing agents such as chlorine, detected by the liberation of iodine upon a c i d i f i c a t i o n
in the presence of po ta s s i um i o d i d e , are removed i m m e d i a t e l y a f t e r s a m p l i n g by the
a d d i t i o n o f an ex^iss o f f e r r o u s ammonium s u l f a t e (6.5). If ch l or ine i s no t removed, the
p h e n o l i c c o m p o u n d s may be p a r t i a l l y o x i d i z e d and the re sul t s may be low.
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U n i t e d S t a t e sEnvironmental Protec t ionA g e n c y
( E n v i r o n m e n t a l M o n i t o r i n g and .S u p p o r t Laboratory A-40C i n c i n n a t i OH 45268

Research and D e v e l o p m e n t

T e s t M e t h o d
O r g a n o c h l o r i n e P e s t i c i d e sand P C B s — M e t h o d 608

CVJ

1. S c o p e and A p p l i c a t i o n
1.1 T h i s method covers thedetermination of certain organochforinep e s t i c i d e s a n d PC8s. T h e f o l l o w i n gp a r a m e t e r s can be d e t e r m i n e d by th i smethod:

P a r a m e t e r S T O R 6 T N o . C A $ N o .
A l d r i n
• j - B H C
0-8HC
r f - B H C
y * S H CC h l o r d a n a
4.4 ' -OOO
4. 4 '-DDE
4 . 4 ' - D O TQ i e l d r i nE n d o s u l f a n Ig n d o s u l f a n I IE n d o s u l f a n s u f f a t eJ i n d r i nE n d r i n a l d e h y d eH e p t a c h f o rH e p t a c h l o r e p o x i d aT o x a p h e n ePC B- 101 6P C S - 1 2 2 1P C S - 1 2 3 2P C S - 1 2 4 2P C S - 1 2 4 8PCS- 12 54
P C S - 1260

3933039337
393383425939340393503931039320393003938034361343563 4 3 S 13939034366394103942039400346713948839492

39496395003 9 S 0 4
39608

309-00-2319-84-63 1 9 - 8 S - 7319-86-858-89-9S7-74.9
72-54-872-55-950*29-360-57-1959-98-83 3 2 1 2 - 8 S - 91031-07-S72-20-87 4 2 1 - 9 3 - 4
76-44-81024.57.38001-35-21 2 6 7 4 - 1 1 - 211104-28-21 1 1 4 M 6 - 553469-21-9

12672-29-61 1 0 9 7 - 6 9 - 111096.82-5
1.2 This is a gas c h r o m a t o g r a p h i c(GO method a p p l i c a b l e t o th e d e t a f m i -nat ion o f the c o m p o u n d s l i s t e d abovein municipal and industrial dischargesas p r o v i d e d under 40 CFH 1 36.1.W h e n t h i s method is used to ana lyzeu n f a m i l i a r s a m p l e s f or any or a l t o f theCompound! above, compound i d e n t i f i -ca t ions s h o u l d be s u p p o r t e d by at l e a s t

one a d d i t i o n a l q u a l i t a t i v e t echnique.T h i s method d e s cr ib e s a n a l y t i c a lc ond i t i on s tor a second gasehromatographic column (hat can beused to c o n f i r m measurement s madewith the p r i m a r y column. M e t h o d 625p r o v i d e s g a s c h r o m a t o g r a p h / m a s sspectrometer (QG/MSt conditionsa p p r o p r i a t e f o r t h e q u a l i t a t i v e a n d
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IIIIIr
quenbtetive confirmation of results forid of ma oir*mtar* f i s t e d above,using me extract produced by thiamethod.
1.4 The ma (hod detection limit (MOL,define* tn Section I 4 . 1 | " i f o r eachparameter ii Beted in T a b l e 1. The MOLfor * sp e c i f i c wsstewater may differfrom t f t o e e Rated, depending upon thenature af interferences in the samplematrix.
1.4 The w m p f c extraction andeonfcamratJon steps In thii method ereisaenosav the »*m« as in methodsa O d . 0 O f l . e i l « w f 6 l 2 . T h u * . at ingle sample mev be extracted tomeasure U*.« perimeters included in thescope of each of these methods. Whancleanup is required, (he concentrationl ivels must be high enough to permitselection of aliquota aa necessary toa p p t y eopropriata cleanup procedures.The anatvtt is allowed the l a t i t u d e toselect gas chroma tographic conditionsappropr ia t e for the simultaneousmeasurement of combinations of theseparameter*.
1.8 Any modif icat ion of this method,beyond those expres s ly permitted,than b« considered »* majormodif icat ions subjec t to a p p l i c a t i o nend approval of a l t ernate testprocedures under 40 CFR 136.4 and136.3.
1.6 Thia method is rasirict&d to useby or under tha supervision of analystsexperienced in the use of gas chroma*tography and in the i n t e r p o l a t i o n ofgas chromatograrm. Each analys t muttd emon s t ra t e tha abil i ty to g e n e r a t eaccep tab l e re sul t s with thi s methodusing ihe procedure described inS e c t i o n 8.2.

2, Summary of Method
2.1 A measured volume of s a m p l e ,a p p r o x i m a t e l y ona-f i t er . I s solvente x t r a c t e d with me thy l ena chlor ideusing a s a p a r a t o r y f u n n e l . Them o t h y f e n e ch l or id e ex trac t is dnad andex changed to haxane, dur ingconc en tra t i on to a final volume of 10ml or less. Gas chroma t o g r a p h i ec o n d i t i o n s are described which earmitthe s e p a r a t i o n and measurement of thep a r a m e t e r s in the ex trac t by e l e c troncap ture (»C<*).
2.2 The method p r o v i d e s a Florist"!column procedure and e l e m e n t a l s u l f u rremoval procedure to aid in thee l i m i n a t i o n of i n t e r f e r e n c e s that maybe encountered.

3. I n t e r f e r e n c e s
3.1 Method inter f erence* may b*cauMd by contaminants in solvents,reagenu. 0fasaw«re. end other iampl eprocessing hardware that lead todiscrete a r t i f a c t s and/or e levatedbaselines in gas chromatograms. Aft ofthe«e mat e r ia la musi be r e u l l n e l y( M m o n s t r a t e d to be f r e e f r om Inter*fereneea under the e ondl t l on i of theanalysis by running laboratory reeg*ntWanks as d e t e r f & e d in Section fl.t.
3. J, 1 Glassware mu<t be serupufoustyeJaaned'3' . Dean al l glassware as soonas poe*ibla a f t e r us* by rinsing with thef a s t solvent used in it. Thi s should bef o l l o w e d by d e t e r g e n t washing withhot water, and rinses wi th tap waterand d i s t i l l e d water. It should then bedrained dry *nd heated in a mufflefurnace a t 4 0 0 ' € f o r 1 0 t o 3 0minutes. 3ome t h e r m a l l y s t a b l emateriel*, such a* PCfis, may not beslimineted by this treatment. Selvemrinses with acetone and pes t i c idequality haxane may be substituted lorthe m u f f l e fumece heating. Thoroughr f n e t o g with such solvents usuallyelminetes PCS Interference. Volumetricwere should not be heated in a m u f f l efurnace. A f t e r drying and coof tng,glassware should tte sealed and scoredin a clean environment to prevent anyaccumulation af dust o> othercontaminant*. Store inverted or cappedwith aluminum f o i l .
3. t.2 The use of high puri ty reagents*nd solvents h e l p s to minimizeinterference problems. P u r i f i c a t i o n o fsolvent* by d i s t i l l a t i o n in ad-g la s sf y s t e m s may be required.
3.2 Inter f er enc e s by p h t h e l a t e asterscan pose 6 major problem fn pesdeideanalysis when using the elution capturedetector. These compounds generallya p p e a r in the chromatogram as largeeluting peaks, e spec ia l ly m the 1S end503t fract ions from Flori s i l . Commonf l e x i b l e p la s t i c s contain varyingamounts of p h t h e l e t g s . These phtha*f a t e s are easily extracted or leachedfrom such materials during laboratoryoperations. Cross contamination ofGlean glassware routinely occurs whenp l a s t i c s are handled during extract ions t e p s , e s p e c i a l l y when solvent we t t eds u r f a c e s are handl ed . I n t e r f e r e n c e sf r o m p h t h a l e t e s can best be minimizedby svo id ing the use of p l a s t i c s in thelaboratory. Exhaust ive c l e a n u p ofreagent s and g la s sware may berequired to e l iminat e backgroundp h t h a l a t e c o n t a m i n a t i o n ' 4 - ^ . T h eI n t e r f e r e n c e s f r o m p h t h a l a t e ester* canbe avoided by using e micracou lomatneor e l e c t r o l y t i c c onduc t i v i ty d e t e c t o r .

A-41
3.3 Matrix interferences may beetused by contaminants that arecoextractod from (he sample. Theextent of matrix interferences will veryConsiderably from source to source,depending upon the nature anddiversity of the industrial complex ormunicipality being sampled. Thecleanup procedures in Section 11 canbe used to overcome many of thesein t er f er ence s , but unique sampl e s mayraauire additional c l eanup approachesto achieve the MOL f i s t e d in Tabu 1.
4. 3«fo ty
4.1 The toxicity or eercinogenieity ofee«n reagent used in this method hasnot been precisely d e f in ed: however,seen chemtCJil compound should betreeted aa a potentiel health haiard.Prom this viewpoint, exposure to theaechemicals must be reduced to thelowest possrbta lavel by whatevermeans available. The laboratory icresponsible far maintaining a currantawareness file of OS HA regulationsregarding the s a f e handling of mechemicals s p e c i f i e d in ihH method. Areference file of material data handlingsheets should also be made available toall personnel involved in the chemicalanalysis. Additional references tolaboratory s a f e t y are available andhave been identified'*••' fo' theinformation of Bie analyst.
4.2 The f o l l o w i n g parameterscovered by thic method have beententatively c la s s i f i ed ss known orimpacted, human or mammaliancarcinogens: 4,4'-DOT,<i,4'-ODD, meSHCs, ind the PGDs. Primarystandards of these toxic compoundsshould be prepared in a hood.

S. A p p a r a t u s and M a t e r i a l s
S. 1 S a m p l i n g aojuipment. for discreteor composite sampling.
§, 1.1 G r a b s ampl e b o t t l e * » * A m b e rg l a s s , e n s - f i t a r or one-quart volume,f i t t e d wi th screw caps f in ed withTef lon, f o i l may be s u b s t i t u t e d f orT e f l o n i f t h e s a m p l e i s n o t corrosive. I famber b o t t l e s are not a v a i l a b l e , protects a m p l e s f r o m f i g h t . T h e container mustbe washed, rinsed with acetone orm e t h y l e n e c h l o r i d e , and dried b e f o r euse to minimize conta minetton.
5.1.2 A u t o m a t i c s a m p l e r ( o p t i o n a l ) -Must incorporat e g l a s s s a m p l econtainers for the c o l l e c t i o n of a mini-mum of 260 ml. S a m p l e containersmust be kep t r e f r i g a r e t e d at 4 *C andpro t e c t ed f r o m f i g h t during eompot i tmg.If the s a m p l e r uses e p e r i s t a l t i c p u m p ,a minimum l e n g t h of c ompre s s i b l e
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A-42
i t f i e o n a rubba? tubing may be uiad.Before uaa. rwwaver. tho compress iblecubing shot* ba thoroughly rinsedwith mathanol. f o l l o w e d by repeatedmsinga with dm riled watar to minimizethe pounuat for contamination of (halampia . An t f i i e g r a t t n g f l o w meur isrequired to eotact f l e w p r o p o r t i o n a lcomposites ,
8.2 G f t a e w s r a (Ad s p e c i f i c a t i o n s aresuggeetad. Cata l og rmmbert vtinc ludat f lor t f u s t r s t i en oniyt.
8.2.1 Saoaratory Hmnat-2000-mU.with T e f l o n Mopcoc*.
6,5.3 Drying co lumn—Chroma-tographic coturnn a p p r o x i m a t e l y 400mm long « 1 fl mm 10. with eoaraa frit.
8.2,3 C h r o m a t o g r a p A t c column -Pvrax. 400 mm long * 22 mm fO.with eavta f r t n a d p l a t e a n d T e f l o ni top cock (Komaa K-420S4 orequ iva l en t).
6.2.4 Concentrator tuba. Kudcrna*Oimsh- 10-mL. graduated ( X o n t a * K-670060-1025 or aqurvaJent l . C * l ibra •lion mutt ba chackad at the volume*employed * the test. Ground g l a a as t o p p e r is uaad 10 pravant * vapor* lionof axiracu.
6.2.5 f ivaeoraiiva f l a s k , K u d a m a -Oaniah-300-mL ( K o n t a i K-570001*OS00 or equivalent). A t t a c h toconcentrator tuba with springs.
S. 2.6 S n y d a r column. Kuderne*D a n i s h — t h r a a - b a t t macro ( K o n i e sK - 6 0 3 0 O G - 0 1 2 1 or equivalent!.
8.2,7 Vl*U - A m b e r Qtia i . 10- to15*mt capacity. wr t f i f s f l o n - G n e dscrew cao.
6 . 3 f k j f f i n g c h j p i - a i H w o x M t i j u l v10/40 mash. Haat to 400 *C for 30minutes or S o x h i a t ex trac t withmathytana chiorida.
6.4 W a t a r b a t h - H u n t e d , witheoncanthc ring eovar. c^paeta olt a m p a r a t u r s conuot (* 2 *€). Tha bathshould ba uiad in t H o o d .

S . S Baianea*** A n a l y t i c a l , c a p a b i a o fa c c u r a t e l y w e i g h i n g 0.0001 g.
6.6 das ehrematograE>h»Ana n a l y t i c a l sy s t em c o m p l e t e with ga sc h r o m s t o g r a p h s u i t a b l e f o r en-columni n j e c t i o n and an required accessorialinc lud ing syr inge s , a n a l y t i c a l columns.ga*«s. da tac t or . and it no-chartrecorder. A d a t a sys tem isrecommended for measuring paakaraai.
8.6. t Column I - \ .8 m long s 4mm ID g l a s s , packed w i t h 1.5%

8 P - 2 2 5 0 / t . 9 S * S P " 2 4 0 l onSupaicooort (1 OO/ 1 20 maah) ora<iuivataAi. Column 1 was usad todavatoo tha ma mod par formancas t i tamanta in Sac t i on 14. G u i d a f i n a iFor tha via of a f t a m a t a columnpackings sra providad m Saciion 1 2. \ .
B.6.2 Column 2 — 1.1m long * 4m m l O f l i i « , p a c f c a d w i t h 3 % OV-1 onSupatcooort ( 1 0O/ 1 20 maiht or
B.6.3 Oataeior— Clactron captura.Thta datacior haa provsn a f f a c t i v a inif* anatyata of waiuwiur* (or thapanmatars t l s t a d in tha icopa. andwas wad to d a v a l o p ina mathode«rformanca i tatamants in Sact ion 1 4.Ouidahnaa for tha usa of a i tamatadataciors ara provtdad in S i c t i o n 1 2. 1 .
3. R e a g e n t s
0.1 f ta sgant wa tar- f taagam wata? iad s H n a d as s watar a\ which an tntar-f a r t n t is not ebaarvad i r t h a MOL ofaach f i v a r a m a t a r o f t n t a / a a t .
6 .2 Sodium hydroxide solution ( 1 0HI-IACSi. Oissoiva 40g NaOH inraagant watar and d i l u t a to 1 00 mL,
6.3 tedium t h i e i u l f su - (ACS) .Oranular.
8.4 S u f f u n c acid l o f y t i o r i (1 + 1 1—lACS). S t o w l y . idd SO mL H 3 S 0 4 (so.gr. 1 .84) to SO ml of raagant watar,
6,8 Acarona, haxana. iaooctana( 2 . 2 . 4 ' U i m a i h y l p a n t a n a l . mathylanac f t t o r U a - P a s i i c i d a OMafity oraqurvatant.
6.6 Ethyl a thar-Pasuc tda qua l i ty orsquivafant. r a d i a t i l l a d in g f a s a i fnajcassary.

A. 5. 1 Must ba f r a a ol e < s ' - - i w < astrvdiciud by £M Laboratonas Quantlast stnoi ( A v a r l a b l * f r om S c t a n t t f i cProducts Co.. Cat. No. P1 1 26*8. endOthers t u o p f t a r a . t
S.S. 2 Procedures recommended forremoval of p e rox idBS ara o / o v i d e d withlha t e s t s tnps. Aftar ctasnup, 20 mtathyl alcohol pra sarva t iva must basddad to aach l i t e r of athar.
6 . 7 Sodium s u l f a t a - f A C S ) G r a n u l a r .anhydrous. P u r i f y b y h e a t i n g a t 4 0 0 ' Cfor 4 hours in a shadow trsy.
6.8 P t o f u i l - PA gr«d« (60/ 1 00mashl; purchase ac t iva tad at 1 2 5 0 a fand ttora in dark in g la s s containerswi;h g l a a n i t o p p a r s or (otl-Iinad screwC*DI. B a f o r a use. aet ivata aach batchat leas t 1 6 hours at 1 30 *€ in a foilGBvared g las s eontamar
6.9 Msrcury- T r i p l e

6.10 Coooar powder - A c t i v a t e d .
6.11 Stock i tandard lotubona f 1.00n f l / n U - S l o c k a tandard aoluiiona canba orcparad f r o m pure i tandardmatariala or purchasac* <s c a r t i f i a dselutiona.
3,11.1 Prapara a t c c f e standardsotutwna by accuratafy weighing about0.0100 grama of pure mater ia l .Disaorve tha material in isooctan*.d f l u i e to vo*um« (n a 10-mt vofumeuic(task. Urgar vofumas can ba uaad attfta eenvamanca of lha analyst. Mcompound puri ty is car t i f i ad si 96% orgreater, tha weight can ba usadwithout correction to ca l cu la t e thaconcentration of tha itock i t a n d a r d .Commarciat ly p r e p a r e d stock s t a n d a r d scan ba usad at any concentrat ion ifthey ire c e r t i f i e d by lha manufac tur eror by an i n d e p e n d e n t sourci.
6.11.2 T r a n s f e r the stock standardloiuiwru m(fr Taf ton*MSiad icraw-c«pbot t laa. S t o r e at 4 *C and pro t e c t f r o mf t g h t . S t o c k s t a n d a r d lo tu t i ong should&a chackad f r e q u e n t l y for signs o ft f a g r a d a t t o n or evaporation, e i p e c i a l t yju s t prior to prepar ing calibrations tandards f r o m them. Quality controlcftec* i tandtrd s ihat can ba und todetermine tha accuracy of calibrswnstandards wf f i be i v s i f c b l a f r o m thaU.S. Erwtmnmanul Protact ion Agency,Enwonm«nul Monitoring a.id Suppor tlaboratory. Cmefav t s t i . Ohio 45266.
S. 11.3 Stock lunderd sotutionemust ba replsced s f t e r nt. months, orsooner if comparison with checks tandard s indicsta a problem.
7. C a l i b r a t i o n
7.1 f s t a b t t s h gas chromatographicoparatmg paramaiers wfueh produceretention times equivalent to thoseindicated in Table l . The gs scnrgm&tographic sy s t em may bacal ibrated usmg ih« ex t ernal s t a n d a r dtechnique ( S e c t i o n 7.21 or the internalS t a n d a r d technmua ( S e c t i o n 7.3).
7.2 External s t a n d a r d ca l ibrat ionprocedure:
7.2. J Prepare c a l i b r a t i o n s t a n d a r d sat a minimum of three cont inuat ionleve l s for each p a r a m e t e r of interest bya d d i n g volumes of on« or more stocks t a n d a r d s to at volumetric f l a s k andd i l u t i n g to vohtma with iaooctana. Oneol tha ex t ernal s t a n d a r d s should b* at aconcentrat ion naur, but above, thaMOL and tha other c onc en tra t i on sshould correspond to the e x p e c t e drange of concentration* found in r & a ts ampl e s or should da ima lha workingrange of tha d a t a e t o r .
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7.2.2 Us ing infec t ions of 2 to 5 pL ofeach ca*bration s t a n d a r d , t a b u l a t epeak n*9ftt or eras responses againstma ms*s unacted. The re su l t s can beused to p r e p a r e a calibration curve foreach compound. A l t e r n a t i v e l y , if theratio o* reapons* to amount i n j e c t e dt e a t t b f S b o r , f a c t o r ) -a a conatant overtha wo/ting range «10% relatives t a n d a / d deviation, f tSOI. Br.aantyItvouoh the origin ctn ba aseumed andtha average r a t t o or ca l i bra t i on (actore i f t f t * u**tf an pate* of a eaSoraiwncurve.
7.2.3 THa working cal ibrat ion curvaor eawxation f a c t o r muit ba venfied oneach working day by tha measurementOl on* or more calibration s tandards. If(ha raaponaa for any parame t er variesf r om tt*a predic t ed response by mor«than 110%, tho taa t muit be repeat edusing a fr«ah cal ibrat ion s tandard.Aft erne tivety. a n«w calibration curvaor cafioraoon fa c t o r muat be preparedfor that compound.

7.3 I n t a m a l s tandard eai ibr s t ionprocedure. To use Una approach, thaanalys t rnuat select ona or moreintamal s t a n d a r d s tha t ara similar inanalytical behsvtor to tha compoundsOl intaraat. Tha analyst muit f u r t h e rdemons trat e thai the meaaurement oflha internal standard is not a f f a c t a d bymathod or matrix in t er f er ence s .Seceute of thaa* t imta t i ona. nointernal aundard can ba sugges t ed t h a tia app4*cab4a to ad s«mpt$s.
7.3.1 Praeara calibration s tandard!at a m*wn«m of three concanuation(avals for «ach paramet er of interes t byadding volumes of one or more stocks tandard' s t o a vofcimatric f l a a k . Toi a e f t calibration aundard. add a knowneonsuni amount of ona or moreinternal s tandard*, and Ci tu ta to vofumawith iaooetan«. On* of the s t a n d a r d sshould b» at a concentration naar. butabova. tha MOL and tha other concan-ir* lions should correspond to (hae x p e c t e d range of concentrationsf o u n d in real sampl e s or should d a d n a(ha working range of tha de t e c tor .
7.3.2 U«mg injec t ions of 2 to 5 f/L ofeach c a l i b r a t i o n s t a n d a r d , t a b u l a t ep e a k height or area response* againate o n c d n t i a t i o f t f or each compound andinternal s t a n d a r d , and c a l c u l a t eresponse f a c t o r s ( f t P l f o r eacheempound using equation 1.

6a. i. RP • IA^/IA^CI!where:A t « Response f o r t h e parame t er t obe measured.An a Respon s e for the internets t a n d a r d .

Concentrat ion of the internals t andard , I p Q / U .Concentration of the peram*etar to be meeaured.

C,,
C,
If the RP value over the workingrange ia a eonatant «10% flSO), theft? can be assumed to ba invariant andthe averege RF can be used forcalculations. A l t e r n a t i v e l y , tha r e a u l t acan fee uaed to p f o t a calibration curveof response ratios, A/A^, vs . f tP.

7.3.3 The working eetibration curveor RP muat be v e r i f i e d on each workingdav by the measurement of one ormore e c f l b r e t i o n s t aru fdrda . If tn«roeponae for any p^rAmeter varies f r o mthe pr ed i c t ed reaponaa by more than£ 10%, the t ea t must be r e p e a t e duaing a f r e s h c a J i b r a t i o n s t a n d a r d .A l t e r n a t i v e l y , a new c a l i b r a t i o n curvemuat ba pr epar ed for that compound.
7.4 The c l e a n u p procedure in S e c t i o n1 1 utffizefi f l or ia t l chroma tography.F t c r i n l f r o m d i f f e r e n t batehea Orsource* may vary in abaorpt ivecapac i ty . To s t a n d a r d i z e the amount o fPlorUil which ia uaed. tha use of laurtcacid value"' ia suggea t ed . The r e f e r *enead p r o c a ' ' < t r e de t erminea t h eadsorp t ion f r o m hezene solution of(auric acid (mg) per gram Flo mi I. Theamount of Ploriaif to be used for eachcolumn ia ca l cu la t ed by dividing thisf a c t o r into 1 10 and mul t ip ly ing by 20

8-
7.8 B e f o r e uaing any cleanupprocedure, tha analys t must process asariea of calibration s t a n d a r d s throughthe proesdure to v a l i d a t e a lu t i onpat t erns and the absence of tour fer-e f i e e s from the reagents .
3. Q u a l i t y C o n t r o l
8. 1 Each labora t o ry that uses thiamathod ia required to o p e r a t e a lot matQual i ty control program. The minimumrequirements of this program cOMtct ofan initial d e m o n s t r a t i o n of l a b o r a t o r yc a p a b i l i t y and the a n a l y s i s o f spikeds a m p l e s ss a cont inuing cheek onper formance . The l a b o r a t o r y is requiredto ma in ta in p e r f o r m a n c e records tod e f i n e t h e q u a l i t y o f d a t a tha t i sgenerated . Ongoing p e r f o r m a n c eshacks must ae compared wi the s t ab l i s h ed p e r f o r m a n c e enteria tod e t e r m i n e i f the r e s u l t s o f a n a l y s e s arewithin accuracy and preci s ion f t m i i sexpec t ed of the m s t h o r f .

3. 1. 1 B e f o r e p e r f o r m i n g any a n a l y s e s ;the a n a l y s t must d e m o n s t r a t e thea b i l i t y to generate a c c e p t a b l e accuracyand p r e c i s i o n w i t h this method. T h i sa b i l i t y >s e s tab l i shed a* daaonbed inS e c t i o n 9. 2.
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3. /. 2 In recognition of the rapidadvances (hat are occurring in chroma-l o g r a p h y , the anatyat ia permit tedcertain opt ions to improve the separa*tuna or tow* the con of measurements.Sach time such m o d i f i c a t i o n s are madeto the method, the analys t is requiredto repeat the procedure * Sec t i on 8.2.
8.1.3 The laboratory must sp ik e andanalyze a minimum of 10% of afls a m p l e s to monitor continuing labora-tory performance. T h i e procedure iadescribed in Sec t ion 8.4.
8.2 To eaubtieh the e t t f i t y togenerate acceptable accuracy and pre-c f t i o n . the analyst must p e r f o r m the( o f l o w t n g operations.
8.2. J S e ' e t : t a r e p r e s e n t a t i v e s p i k econcentration for each compound to bemeasured. Uaing stock s t a n d a r d s ,p r e p a r e a q u a l i t y control check samptaconcentrate ;n acetone 1000 timeamore concentrated than ma selectedconcentrations. Q u a l i t y eantroi checks a m p l e concentrat e s , a p p r o p r i a t e f o ruae with thia method, win ba ava i lab taf r o m the U.S. Environmental ProtectionAgency. (Environmenta l Moni t onng andS u p p o r t Labora tory . Cincinnat i , Ohio45260.
8.2.2 U s i n g a p i p e t . add 1.00 ml oftha check s a m p l e concentrate to eachof a minimum of f o u r 1000-ml aliquot*of reagent water. A r epr e s en ta t iv ewae tawat er may be used in piaca olIha reagent water, but one or morea d d i t i o n a l a t iquo ta must be analyzed todetermine background levels, and thespike level muat exceed twice thabackground level for the teat to bev a l i d . A n a l y z e the s l i quo t s according to(he method beginning in S e c t i o n 10.
6.2.3 C a l c u l a t e the average percentrecovery. (R). and the s tandard devia-tion o f the percent recovery ( s t . for ther e s u l t s . W a s t e w a t e r background cor-ree(ions muat be made b e f o r e A and sc a l c u l a t i o n s ar e p e r f o r m e d .
8.2.4 U s i n g Table 2, note (heaverage recovery ( X ) a n d s t a n d a r dd e v i a t i o n (p) e x p e c t e d lor each mm hodparameter . C o m p a r e the s e to (he cal-culated value s for R and s. (f * > 2p or|X - R( > 2p, review p o t e n t i a l p r o b l e mareas and r e p e a t the t e s t .
8.2.5 The U.S. environmental Pro-t e c t i on A g e n c y p l a n s t o e s t a b l i s hp e t f d r m a n c e criteria for R and s basedupon the r e s u l t s o f i n t e r l a b o r a t o r yt e s t ing. W h e n they become a v a i l a b l e ,these c r i t e r ia must be met b e f o r e anys a m p l e s may be a n a l y z e d .
8.3 The analys t must c a l c u l a t emathod p e r f o r m a n c e criteria a n d d a ' i n e
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the p e r f o r m a n c e of tha labora tory (oreach so&a concentration andparam*ter baing measured.
8.3. t C a l c u l a t e u p p e r and towerc o n t f o i 6mit s f o r method p e r f o r m a n c e :

Uop*r Contrs i Unit (UCL) - R + 3iLowa* Control Limit (LCD « R - 3«
where ft and * art ca l cu la t ed as enSection 8.2.3. Tha UCu and LCL canb« used to con* t rue t control charts*1**1

that ar« u a a f u l in obeerving trandi inperformance. Tha control Hmita aboveb* reouced by cr*ethsd p a r f o r m a n c acriteria aa they bacoma a v a i l a b l e f r o mt ha U . S . Environmental Pro t e c t i onAgency.
8.3.2 Th« labora tory muat d e v e l o pand maintain s e p a r a t e accuracys ta t ement s o f l a b o r a t o r y p a r f o r m a n c af o r waatawaiQt s a m p l e s . An accuracystatement f« iha mathod is d e f i n a d aaR * *. The accuracy statement ihouldba devatopod by tha ana ly s i s of f o u raliquot a of w a s t a w a t a r as described inSec t i on 8.2.2, f o l l o w e d by tha ea t eu la-tien of R and s, A l t e r n a t e l y , tha analys tmay u§« four w e a t a w a t a r d a t a po in t sgathered through ;ha requirement forcontinuing quality control in Section8.4. Tha accuracy s ta t ement* shouldba u p d a t e d ragu lar ly i 'Ot .
8.4. Tha laboratory is required toceBaet a port ion of their s a m p l e s ind u p l i c a t e to monitor sp ik e recoveries.The frequency o f sp iked s a m p l e analysismust be at leas t 10% of all s a m p l e s orens sample par month, whichever isgreater. Ona aliquot of tha s a m p l e mustb« spiked and analyzed as described inSection 8.2. I f ( H e recovery f o r apart icular p a r a m e t e r does no t fa l lwithin the control l imi t s for methodpar for mane*, the . s su l t s r e p o r t e d forthat p a r a m e t e r in an s a m p l e s process adas par t of the same sat must be qual i-f i e d as described in S e c t i o n 13.5. Thelaboratory should monitor tha frequencyef d a t a so q u a l i f i e d to ansure t h a t itremains at or beicv. 5%.

8.5 B e f o r e p r o c e s s i n g any s a m p l e s ,tr.> a n a l y s t should d e m o n s t r a t e throughthe a n a l y s i s o f a one- l i t er a l i q u o t o freagent water , tha t al l g la s sware andreagent i n t e r f e r e n c e s are under centre!.Each time a set of s a m p l e s is e x t rac t edor there is a change in reagents, al a b o r a t o r y reagent b l a n k shou ld baproce s s ed at a s a f e g u a r d aga in s tlabora tory contaminat ion.
8.6 It i s recommended t h a t thel a b o r a t o r y a d o p t a d d i t i o n a l q u a l i t yassurance p r a c t i c e s f o r u s e wi th t h i smethod. The s p e c i f i c practices that ar*most p r o d u c t i v e d e p e n d upon the

needs of the laboratory and tha natureof tha s a m p l e s . Field d u p l i c a t e s may beanalyzed to monitor the precision ofthe s a m p l i n g technique. When doubtex i s t s over the i d e n t i f i c a t i o n of a peakon tha chromatogram. c o n f i r m a t o r ytechniques such aa gas chromatographywith a d i s s i m i l a r column, s p e c i f i c0lem*nt detector, or mass spectrometermust ba uaad. Whenever pos s ib l e , thelaboratory should p e r f o r m ana ly s i s o fs tandard r e f e r e n c e m a t e r i a l s and pant*c rpa ta in relevant p e r f o r m a n c e•valuation studies.
9. S a m p l e C o l l e c t i o n ,P r e s e r v a t i o n , a n d H a n d l i n g
9.1 S r a b s a m p l e s must ba co l l ec t edin g l a s s containers. Convent ionals a m p l i n g p r a c t i c e s 1 ' ' > should b af o l l o w e d , e x c ep t that the b o t t l e mustnot ba p r e w a a h e d with s a m p l e b e f o r ec o l l e c t i o n . C o m p o s i t e s a m p l e s shouldbe collected in refrigerated glasscontainers in accordance with therequirements of tha program. A u t o m a t i cs a m p l i n g equ ipment must be as f r e e aspossible of T y g o n tubing and o therp o t e n t i a l sources of contaminat ion.
9.2 Tha s a m p l e s must be iced orr e f r i g e r a t e d at 4*C f r o m the time ofcol lec t ion u n t i l extraction. I f t h es a m p l e s will not be e x t r a c t e d within72 hours of collection, the sampleshould be a d j u s t e d to a pH range of§.0 to 9.0 with sodium h y d r o x i d e ors u l f u r i c acid. Record the volume of acidcr base used. If atdrin is to b*determined, add sodium t h i o s u l f a t ewhen re s idua l chlorine is pre sent . U . S .Environmental Protection Agencymethods 330.4 and 330.S may beused to measure chlorine re s idual 1 1 2 | .F i e l d te s t k i t s a r e a v a i l a b l e f o r thispurpose.
9.3 All s a m p l e s must be e x t r a c t e dw i t h i n 7 days and c o m p l e t e l y ana lyzedwithin 40 days of e x t r a c t i o n * * ' .
10. S a m p l e E x t r a c t i o n
10.1 Mark the water meniscus on thes ida o f t h e s a m p l e b o t t l e f o r l a t e r d e t o r-minat ion of s a m p l e volume. Pour thuent ire s a m p l e into a two-li ter s sp f i f storyf u n n e l .
10.2 Add 60 ml me thy l ene c h l o r i d eto the s a m p l e b o t t l e , s e a l , and shake30 seconds to rinse the inner sur fa c e .T r a n s f e r the solvent to the s e p a r a t o r /f u n n e l and ex trac t the s a m p l e byshaking tha funne l for two minuteswi th p e r i o d i c v e n t i n g to re l ease excesspressure. A l l o w the organic l a y e r tosap i r a t e f r o m th e water p h a s e f or aminimum of 10 minutes. If the emulsioni n t e r f a c e be tween l a y e r s i s more than

one-third the volume of the toiventl a y e r , the a n a l y s t must e m p l o y me-chanical techniques to comple t e thephase s epara t i on . The op t imum tech*nique d e p e n d s upon the s a m p l e , butmay include s t i r r i n g , n i t ra t i on of theemulsion through g l a s s wool, c a n t r i f u -gat ion, or other p h y s i c a l methods .C o f l a c t t h e m a t h y l a n e c h l o r i d e e x t r a c tin a 250-mL grlanmayer f l a s k .
10.3 Add a second 60-mL volume ofmathvtena c h l o r i d e t o the s a m p l e b o t t l eand repeat tha extraction procedure asecond t ime , c ombin ing the e x t rac t s intha grlanmeyer f l a s k . P e r f o r m a thirdex trac t ion in the tame manner,
10.4 A s s e m b l e a K u d e r n a - D a n i s h(K-0) concentrator by a t t a c h i n g a10-mL concen tra tor tube to a 500-mLevaporative f l a s k . Other concentrationdevices or t e chnique s may be used inp l a c e o f th e K u d e r n a Dani sh i f t harequirement* of S e c t i o n 8.2 are rnet.
10.6 Pour tha combined ex trac tthrough a d r y i n g column c o n t a i n i n gabout 10 em of anhydrous sodiums u f f a t a . and c o l l e c t the ex trac t in theK-0 concentrator. Rinse the E r l e n m e y e rf l a s k and column w i t h 20 to 30 mL ofmethylene chloride to comple t e thequan t i t a t i v e t r a n s f e r .
i f t . 6 Add one or two c lean b o i l i n g^taps to the evaporative f l a s k anda t t a c h a thre«~b8(l S n y d e r column.Prewet tha S n y d e r column by a d d i n gabout 1 mL m e t h y l e n a c h l o r i d e to thetop. P l a c e the K-0 a p p a r a t u s on a hotwater bath {60 to 6 S 9 C t so that theconcentrator tube i s p a r t i a l l y immersedin the hot water and the entire lowarrounded s u r f a c e of the ( t a s k is bathedwith hot vapor. A d j u s t tha ver t i ca lp o s i t i o n of the a p p a r a t u s and the watert e m p e r a t u r e as required to c o m p l e t ethe concentrat ion in 15 to 20 minutes.A t t h e p r o p e r rate o f d i s t i l l a t i o n t h eba l l s o f tha column w i l l a c t i v e l y chat t erbut the chambers w i l l not f l o o d withcondensed s o lv en t . W h e n th e a p p a r e n tvolume of l i q u i d reaches 1 mL. removethe K-0 a p p a r a t u s and a l low it to drainand cool for at (oa s t 10 minutes .

10.7 I n c r e a s e the t e m p e r a t u r e of thehot water bath to about 80 °C.M o m e n t a r i l y remove t h e S n y d e rco lumn, add SO mL of haxar t e and anew b o i l i n g c h i p and r ea t ta ch thaS n y d e r column. Prewet the column bya d d i n g about 1 mL of hexane to thetop. Conc en t ra t e the so lvent ex trac t isbefore. The e lap s ed time of concentra-t i on shou ld be S to tO minutes. W h e nthe a p p a r e n t volume of l i q u i d reaches 1mL, remove the K-0 a p p a r a t u s andallow it to drain and cool at least 10minute s .
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tO.8 Remove the S n y d e r column andrinse the f l a s k and its lower j o i n t intothe concentrator tube w i t h 1 to 2 mlof hexane. A S-mL syringe is roconvmended for this operation. S t o p p e r theconcentrator tube and storer e f r i g e r a t e d i f fur ther processing willn o t b e p e r f o r m e d i m m e d i a t e l y . I f t h ea x r r & c t s will b* s tored longer than twodays , t h ey should be t r a n s f e r r e d toT a f f o n * s e a l a d screw-cap bott le s . I f t h esample extract requires no fur th e rcleenup. proceed with gas chroma to-g r a p h i c analyses. I f t h e sample requirescleanup proceed to Sec t i on 11.
10.9 Determine the original samplevolume by r e f i l l i n g the sample bo t t l e tothe mark and t r a n s f e r r i n g the l iquid to a100O-mL g r a d u a t e d cylinder. Recordthe s ampl e volume to the nearest 5 mL
11, C l e a n u p and Separa t i on
11.1 C l e a n u p procedures may not beneces sary for a r e l a t i v e l y clean s a m p l ematrix. The c l e a n u p procedures recom-mended in this method have been usedfor the analysis of various clean watersa n d industrial e f f l u e n t s . I f par t i cu larcircumstances demand the use of ana l t e rna t iv e c l e a n u p procedure, thea n a l y s t must d e t e r m i n e the e lut ionp r o f i l e and d emons t ra t e that therecovery of each compound of interestis no less than 85%. The Floris i lcolumn allows for a select f ra c t i ona t i onof the compounds and wil l e l i m i n a t ep o l a r mater ial s . E l e m e n t a l s u l f u ri n t e r f e r e s wi th the e l e c tron capture gasc h r o m a t o g r a p h y of certain p e s t i c i d e s ,but can be removed by the techniquesdescribed below.
11.2 Fiona'1 column cleanup:
11.2.1 Add a weight of Fforis i l( n o m i n a l l y 21 gt p r e d e t e r m i n e d by cal i-brat ion ( S e c t i o n 7.4 and 7.6), to ac h r o m a t o g r a p h i c column. S e t t l e t h eF l o r i s i l by t a p p i n g the column. Addsodium s u l f a t e to the top of the F l o r i s i lto form a layer 1 to 2 cm deep. Add 60ml of haxane to wet and rinse thes o d i u m - s u l f a t e a n d F l o r i s i l . J u s t pr i or t oe x p o s u r e o f the sodium s u l f a t e t o air,s t o p the e l u t i o n of the hexano byclosing the s topcock on the chroma-t o g r a p h y column. Discard the aluate.
11.2*2 A d j u s t t h e s a m p l e extractvolume to 10 mL with hexana andt ran s f e r it from the K*D concentratortube to the F l o r i s i l column. Rinse thetube twice with t to 2 ml hexane.a d d i n g each rinse to the column.
/ 1.2.3 Place a SOO-mL K-0 f l a s k andclean concentrator tube under thec h r o m a t o g r a p h y column. Drain theco lumn into th e f l a s k unti l t h e sodium

s u l f a t e (atver i s nearly t xpo sad. E f u t athe column wi th 200 mi. of 6% e thy lether e n haxane < V / V ) ( F r a c t i o n 1 ) u i inga drip rate* of about S mL/min. Removethe K-0 f l a s k and tat aside for laterconcentration, glute the column again.using 200 ml of 15% ethyl ether inhaxana <V/V)ffraction 21. into a wcondK - 0 f l a s k . P e r f o r m t h e third e l u t J o nu«ing 200 mL of 30% a t h y l e ther inhexana (V/VHFraction 3). The eJut i enpst temi for the pesticides sn PCS'* arashown in T a b l e 2.
/1.2.4 Concentrate (ha e J u e t a s bystandard K*D techniques (Sec t i on10.6), subst i tuting hexane for theglassware rinses and using the waterbath a t about 8 5 ° C . A d j u s t f i n a lvolume to 10 mL wi th hexane. A n a l y z eby gas chromatography .
11,3 elemental s u l f u r wi l l u sual lya l u t a e n t i r e l y in F r a c t i o n 1 o f the Flori s i lcolumn c l eanup. To remove s u l f u ri n t e r f e r e n c e f r o m this f r a c t i o n or theoriginal extract, p i p e t 1.00 mL of theconcentrated extract into a clean con*centrator tuba or T e f l o n - s e a l e d vial.Add one to three drops of mercury andseal"3>. A g i t a t e the contents o f thevial for 1S to 30 seconds. Prolongedshaking (two hours] may be required. Ifso, this may be accomplished with areciprocal shaker. Alt erna t iv e ly ,activated coppor powder may be usedf o r s u l f u r r e m o v a l ' 1 4 ' . Analyze b y g a schromatography.
12. Gas Chromatography
12.1 T a b l e 1 summarizes therecommended o p e r a t i n g condi t ions fort h e g a s c h r o m a t o g ' a p h . T h i s t a b l einc lude s retention times and MDL thatwere obtained under these conditions.Example s of the parameter separationsachieved by column 1 are shown inF i g u r e s 1 to 10. Other peckedC o l u m n s , c h r o m a t o g r a p h i c c o n d i t i o n s ,or d e t e c t o r s may be usad if tharequirements of S e c t i o n 8.2 are met.C a p i l l a r y ( o p a n - t u b u l a r j columns mayalso be used if the relat ive standarddeviations of responses for repl i catei n j e c t i o n s are d e m o n s t r a t e d to be lessthan 6% and the requirements ofS e c t i o n 3.2 are met.
12.2 Calibrate the system dai ly asde s cr ibed in S e c t i o n 7.
12.3 If the internal standardapproach is being used, tha internals tandard must fee added to the sampleextract and mixed t h o r o u g h l yi m m e d i a t e l y , b e f o r e i n f e c t i o n into t h einstrument.
12.4 Inject 2 to 5 pL of the s a m p l eextract us ing th e s o l v e n t - f l u s h

A-45
l a c l m i Q u a " * ' . Smaller (1 .0 *4J volumescan be i n f e c t e d if automatic device* tutemployed. Accord the velum* i n j e c t e dto ina nearaat O.OS yL, tha localex t / i c t volume, and the resulting p««karea or peak haight unit*.
1 2.8 The width of the re tent ion wnawindow usad to make k f a n t i f i c s t f o n sshould be ba*«d upon measurementsof actual ritantton tima varia&eru ofi t a n d a / d x over the course of • day.Three times tht s tandard daviaiian of «retention time for a compound can baue*d to ca l cu la t e a l u g g c t i a d windowsize; howavar, tha experience of theanalyst should weigh heavily in tnainterpretation of chroma t o f l f i m s .
1 2.0 If the response for the peak•xeaod* the working range of th*system, di lu t e tha extract andreanalyze.
12.7 If tha measurement of the peakresponse is prevented by the praaancaof inter ference s , further cleanup iarequired.
13. C a l c u l a t i o n s
1 3. 1 Determine ttia concentration ofindividual compounds in the sample.
13. 1. 1 If the external s tandardcalibration procedure ia u$«d, calculatethe amount of material injected fromthe peak response using tha calibrationcurve or cal ibrat ion f a c t o r in Sec t i on7.2.2. The concentration in the s a m p l ecan be calculated f r o m aquation 2:

Eq. 2. Concentration. f * g / l -
where:A » Amount of mater ia l i n j e c t e d , innanograms.V| « V o l u m e of e x trac t i n j e c t e dW J .V, •> Volume of total extract ((iU.V, « Volume of water extractedC m U .
13.1.2 If tha internal s tandard cali-bration procedure was used, ca l cu la t ethe concentration in the s ampl e usingthe r e spons e f a c t o r (RF1 de t e rmined inS e c t i o n 7.3.2 and equation 3.
£q. 3
Concentrat ion,
where:A , Respons e for the param e t e r tobe measured.Respons e for the internalstandard.Amount of Internal standardadded to aech extract f p g i .V o l u m e of water e x t r a c t e d , inl i t er s .
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14. Method Ptr f o rman c a
1 4. 1 Th* nwh«4 d f u e t w n Smuf M O U i i (f i f in f t t f M t f i * f f l in imvf f l«one«n(f inon &l i tubstanei met tinb4 mtfiiurt^ ind fBprvi sd with 99%canftdenei ihit fha v«Ki* it *bovitire<" Thi MOl conc*ni/*i»OA* f s t i din T a b f i 1 w«fi ebmnc<j uiîwiitf ' ^. Sindir 'Mulls wirausing r a p f * a * n l i u v « wai t«wi(in.
U.2 Thii miihoc' has twin liii«<»(or l in s tn iv of »e f t« r»9<9v«rf fromr«*Q«m wsiai ind h«* bean <Umon-i t /4»*d to b« ao0f i e i b l i ev«f (h««6rtetni/ation rangt frem 4 * MOt, uple 1000 x MOt with (hi f o f l o w t n gixcsolton*. C h f w d a r t a ficov«rr «> 4 xM O L W A S l o w (60%); T o K i p f u n irteovirv was demon«tr«(«d f tna«r ovirth« fJinga oMO > MOL to 1000 *

1 4,3w«st In a j i n g l o labormcrv (South'saserch I n j t i t u t i t . using i0ik«dsameiis, th* avir tgir«edv«ri» nr«s«n(«d in T a b l t 3 were. Inch itsikt d s i impti w«* f t triplTcata on two sapsratadays. Ths s tandard daviai ion o f theparcent raeovery is a l t o includud (nT*b.'» 3.
14.4 The U . S . envuonm«rttai Prattc-lion Agancy i* m tffi process ofconduct ing an mt« labora t ory methodstudy to fully da f in e the p erf ermine*of this method.

I .
W intf

f « fM-03-2*O«3. ASTM Anmra) t M f t of SitA««r«a,Pan 31, 03414. "lt in*i/d fraatiMf« ^r««i/aif«n *' timoi* Cmtinanand for Prwvatton." A«wt«iA•aotaty (•/ TMttnff an* Waun*ii.^rtadHohrt, f>A, », « 7 I , I MO4. Qrtm. O.S.. Cf t in . M.t. aM W|f0 J., "laMrt*** MnhM forOaiamMnat fon o/ f t i t l u t a t aWa*i*cua/i m OvaA-Ocaan
2221.118781.V. Qtim, C.I., C h t f l . K.8.. "Co*M7««fftlinJti in Uia Anilria of W»lM(««i *Atr and Oann I t o n SamotM." U . S .Quriau «f lUmUrda . IPMHI

442, »9. 701-704. !•?!.A. "Caretnof lana^Wortmf Vrtth," Oanamini of MII«A,W a t l a i a .larval. Caniar for 0>aaa*«N a t i o n a t I n i m u t i f or 0«cu»attonall a U f r and Niaiih.77-201, Aug. 1077.7. "OIMA l i U t y andf l l i n d v t M . G m s r j l imhmry." (211 9 1 0». 0««uo»iwnai f t a t a v an<HaiKh Admirt ta tn t ton. 0*KA 2 J0«.f f l a v u i d , J i n u t / v 197«i.8. "8i*oty in A«id»mi« QiamtitA'," Amanean Chim»«iPw&rtwuon. Commtnta onrd C*n«n, 1 fi 7t.f l . Mff l i . P.A.. "Varfai ton o lActivUy: S t m p t a MiihodAbiarbini Capacity ami Hi Uia inS t a n d a r d i z i n g P l o r t i f l Columns/ 'AH/mi/ o/ r/>« Afseetittan o/ Qf/r&*tAniiYticet Chtmisit, 41, 2S M 9 8 C ) .10. "Handbook for AnaiyUcaf^Svali iyCeni/e) in W a t a f and Waatiwatar
U . S . Snwonminial Protaet ion Agmcy,gf ivironmental Msnitohrt f and S u p p o r tUaooratory, Cincinnati. Ohio 4 f l 2 6 i ,March 1078.1 1 . ASTM Annual Cook of S t a n d i r d i .Part 31. 03370. "Standard P f a a t t e af o r S a m p f m g W a t e r , " AmimunS o c t a t y f o r T a s t i n g a n d M a t a n a l s .PhiTidaiohia . PA. p. 76, 1980.1 2. "Mathod* 330.4 (Timnwric,DPD-PASt and 330. S (Spietronhoto-mutnc. D P O ) for Chtorina. to i l lR«idu*t," M a t h o d s for ChemicalA n a t y i u o f W a t a r and W a s t a s . EPA600-4/79-020. U . S . gnvtronmaniatProtftcnon Agency. GrtvironmentaiMoniidi ing and S u p p o r t Laboratory.Cmcmniti. Ohio 46268. March 1979.

f 3. OoartU. 0.*. *n* Uw, L.M.

tun*U, " *•*€*»*«

Ptffe, M.C.. 8»»A800/M043*. tac*oA i t.t. » 81 1. f e r U , J.A., "Ow

Ctnmau,*i, 1 03 7 <t MM.f I . Wl**, ft.0.. ant fUcCa*. A C
fiut;«n Ciotu fC r t f O m i t o o r l p u y . "
M I 7 J 1 .1 f . "MsihodAA<lr»«f Cunri. 907. Contract
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I I n t e - i m M e t h o d s ? o r t n e S a m p V n g a n d

P r i o r i t y P o l l u t a n t s i n S e g
a n c F i s ^ T i s s u e

A - 5 1

o

I
U , S . E n v i r o n m e n t a l P r o t e c t ' o n A g e n c y

£ n ¥ i r o n m e n t a ' M o n i t O - f n g a n d S u D P O r : L a b o r a t o r v
C i n c i n n a t i , O h i o 45266

o

i
ii A u g u s t 1977

R e v i s e d O c t o b e r 1980
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A - 5 2
h i s c o M e c f . c n } f
* S ' ; r : s e a r o r » : / 3 0 ' i j t l i t ' « a s :•••; - ; ' / j - • • • • • : ! > : « • : j

;n3i L a d o r a t o r - e s . T h e - n t e n t i o n / r d s t o j s c > t - » i r : -evse t
a s n e c e s s a r y i f a n d *ner s h o r t c o m i n g s i n d / ; * 3 r ? o l j ' - s «e"e

i / ; « d . S o m e proo ' e^s SaCh *s tn« '- jr-^a: :n ;< •,-,=*: -^ t
i4v< seen * c t f t t i f i e < J . C o n s « - j € n t « / , t^"- *#*.-o<J " i s 5een

. O t h e r; by s u r g e and t r a o a n a l y s i s h a v e :eer
i ' c h a n g e s Have a^so been uade tc the <

' inc o
CM
GO
O

D i r e c t o r , E n v i r o n m e r U a : M o n i t o r i n g a ^ 5 S u O O O r t taa^
2 5 w . S t . C ' a - - $:r«i

t i , O h i o 42563
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H A N D L I N G

C o l - t c t * o *
1 . 1 S a r n i e s s h a l l b e c o l l e c t e d a c c o r d i n g t o reco$niad p r o c e d u r e s .

P r e f e r a b l y , a l l a n a l y s e s s h o u l d b e p e r f o r m e d o n t h e t a / w t a a p l e . 4
»lm*u* of 250 $raiii ire r equ ired for the t o t a l p r o t o c o l .

1.2 the f e c o m e n d e d c o n t a i n e r for the s e d i m e n t s a m p l e <* a s t a n d a r d
o n e - Q u a r t , * l d e - * o u t h t s c r e w - c a p , g l a s s b o t t l e « U h a T e f l o n l t d

. i t I s p a r t i c u l a r l y I m p o r t a n t t h a t g l a s s w a r t used i n o r g a n i c
a n a l y s e s b e s c r u p u l o u s l y c l e a n e d b e f o r e I n i t i a l use. A t

t h e t ine o f c o l l e c t i o n , t h e b o t t l e s h o u l d b e f i l l e d n e a r l y t o t h e
t o p »"-* t h e s e d f n e n t t a m p U . I f t h e l a w p l e U c o l l e c t e d be lov «
«ate*- c o l u m n , t h e t h r t i j s a n d s e a l i n g s u r f a c e s s h o u l d b e *a$ned o f '
« i t n t i / n o l e «ater. " T o p o f f t h e c o l l e c t e d s e d i m e n t s a « o ' « * 1 t ^
s a m p l e w a t e r a n d s ea l v f t h t h e T e f 1 o n * 1 t n e d scr»« c a p . ) U j t i « u m
e f f o r t oust be made to seal the s w p U «Uh a «ini(»um of gaseous
he*d*oacc. T h t sunp e f i v s t remain s e a l e d u n t i l t h e a^Quot s f o r
v o l a t i l e o r g a n l c s a r e t a k e n f o r a n a l y s e s .

.* In the case o f s m a l l f i s h , a s u f f i c i e n t number s h o u l d b e combined
By s a m p l i n g s i t e l o c a t i o n and spec Us to ob ta in the minima
w t l ^ h t . T h e c o l l e c t e d samp U s a r e w r a p p e d i n a t u n i n u m f o i l ,
l i b e l e d w i t h f r e e z e r t a p e , a n d p l a c e d t n t h e f r e e i a r ch e s t w i t h d r y
ice.

I T .
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2.' uo«

t l t« t*

(o frl
^ o z t f l t m t U ( f i t

I S S O O f l * $
th« c f « < of co

*r« t U t n for ; r ) i n * c s
3.

3. 1
3 . 1 . 1 Otcm I h i w i t t r f r o m t h « t o p o f t f t i t « d ' « « n t . T r i A t f i r t h «

into A ^yrix t r i y A n d t l z t h o r o u g h l y « U h t T e f l o n

3 . ' .

pr««nt. f i v t t C . 3 - 9 r « m w t ' -

t>i to
**«pl« 1n v o * i t f f t

in 4

C i t c u f i U t f i t I s o f ' l i
X iOHtfs t A x 100

tno

% H 6 r « : A * w a f f h t o f d r y r c s f d u t I n
S • w«t f lh t o f wat s Amp la In grama

T r a n s f a r h a l f o f i h i r f t w i n l n s t t H w r t t S4«vU back t o
t o t t U a n d S t o r t a t 4 C . T h i s p o r t i o n

H 6t used for those

o
(VI
CD
O
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A - 5 5the athar t u t r of tJt* $a*pl e u n i f o r m l y *n the tr«/
* Mo* to dry i t roon Uapera twre for f our or ' fve day*

»* A C 0 f t i a * f * a f l t » f r t e e*iv(ron«ent, vh«n dr* * I t s * t*an 'OS
*ater * g r i n d the «wp!i *I£rt a large oortar and p c s t l a to a
u n i f o r m p a r t f c t t s f u . OUcird a n y f t r t f f n e f t j a c t i found
r fur fng grind**? «rtd t r a n s f e r tha pevdarad f t d f « * n t Into a
w((J4^»owtn«d $ U s s jar and t ea l «Uh a T
T h t s «ir-dried s a a p l a « t H & a used f o r tnosa ana ly s e s
r e q u i r i n g an a ( r - d r l t < f sa^le,

3.2 rim 4-
3.2,1 T o p M p A r t t h e f t i n s a m l e f o r a n a J t c a l

* > < f f t each f u n . C o a f e l n e i«a)1 f U f t f e y s H e a n d
u n t i l a combined *etgnt of

Chog t h e >«ip)e in to Ninc f t c h y n f c t 4 s h a r p
t n l f e a n d n a l l e t .

3-2.2 g r j r t d the >a«ple m<ng a Urge c o f f m c r c i a l meat g r i n d e r t h a t
^as f t e e n pre coo l ed by f r l n d j n g dry J c e . T h o r o u g h ! / «ii the
fround m a U r t a j . f t a g r i n d and a l x j i a U r i a j two a d d i t i o n a l

J J a e t . C l a a r t ou t an> m a t e r U l r g i a l n l n g fn th e g r i n d e r ; add
t h i s t o t h e s a m p l f l a n d n f x w a l l .

3.2,3 I r f a l g n f i v e I Q . O g p o r t i o n s o f t h e s a m p l e I n t o s e p a r a t e
v i a l s . U s i n g a c r f i a p e r , t f gh t ly secure j s e p t u m t o each
b o t t l e w i t h a s ea l . S t o r e the s e A m p l e

u n t i l ready f o r v o l a t i l e organies^ana l y s i s .
3.2.4 T r a n s f e r the r emaining f i s h s a m p l e to a g l a s s container and

' ——————————————— -IMU1____JI I I IL-L II 'I Ll l _ l I" L ^L - I . ! _ _ . _ . . _ . _ - _.__|_ ' "~ "~ ___ "~store in a f r e e z e r for l a t e r s u b s a m p l f n g and a n a l y s i s .

r-o
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A-56

4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4 . 1 1
4 J 2
4 . 1 3

4.14
4.15
4.16

t e e c h e s t .
wit-mo--:* q u a r t a o t ' . t e s * t f - i T e ? ' o n h a ' ' i e r s .
T e f l o n - c o a t e d o r p o r c t U m s o a t j l a .
Pyrex g t a S S t r a y , 3 x 1 2 x 2 . i n c h .
M o r t a r a n d p e s t t e ( t a r g e ) .
K n t f e , ^eavy b l a d e ( o r meat c t e a v e r ) .
H a l U t , p l a s t i c f a c e s , 2 t o 3 J b .
E l e c t r i c maat g r i n d e r , 1 / 2 H P .
D r y I c e .

f r e e z e r t a p e , f o r U b e U .
F r e e z e r .
y f l l s , 1 2 5 - m l - y p o - V u l s { » • « - € «
e q u i v a l e n t .

cco
CM
00
O
O

^ a ' C o . , - 1 2 1 9 5 ) , 3 r

S e p t a . T y f - B c n d ( P i e r c e 1 * 2 ^ 2 3 ) , o r e o u < v a > n t .
S e a ' s , i ! j r n - : n u ( n ( P i e r c e * U 2 ' 4 ; , o r e q u i v a l e n t .
C r i m p e r , hand ( P i e r c e ? 1 3 2 1 2 ) , o r e q u i v a l e n t .
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•lI. A - 5 7s i s o f S e d i m e n t s f o r C h l o r i n a t e d P e s t i c i d e s ,
P o l y c h l o r i n a t e d S i p h e n y l s a n d N o n - p o l a r N e u t r a l s

• • S c o p e
L I T h e compounds l i s t e d i n T a b l e I a r e e x t r a c t e d f r o m a i r - d r i e d

s e d i m e n t by the S o x h l e t e x t r a c t i o n t e chnique . The ex tract i s
s u b s e q u e n t l y a n a l y z e d f o r p e s t i c i d e s a n d P C 8 s u s i n g a p p r o v e d
m e t h o d s ( 1 ) a s c i t e d i n t h e F e d e r a l R e g i s t e r ( 2 ) . T h e r e m a i n i n g
c ompound s a r e d e t e rmined u s i n g t h e m e t h o d s d e s c r i b e d i n A p p e n d i x I I
o f t h e F e d e r a l R e g i s t e r ( 3 ) . W h i l e t h e above r e f e r enc ed methods
have been proven for p e s t i c i d e s and PCBs, they have not been
s u f f i c i e n t l y t e s t e d t h r o u g h e x t en s iv e e x p e r i m e n t a t i o n f o r t h e
n o n - p o l a r neu tra l compounds i n T a b l e I .

2 . S p e c i a l A p p a r a t u s a n d M a t e r i a l s

C"-o
CM
CO

i
iiii

2 .1 S o x h l e t e x t r a c t o r , 40-mm 10 , w i t h 500-ml round b o t t o m f l a s k ,
2 . 2 K u d e r n a - D a n i s h , 500-ml , w i t h 1 0 - f f l l g r a d u a t e d r e c e i v e r a n d 3 -

S n y d e r c o l u m n ,
2.3 C h r o m a t o g r a p h i c c o l u m n - P y r e x , 20-mm ID x a p p r o x i m a t e l y 400-mm

l o n g , w i t h coarse f r i t t e d p l a t e o n b o t t o m ,

3. Proc edure
3.1 E x t r a c t i o n

3.1.1 W e i g h 30.0 grams of the p r e v i o u s l y a i r -dr i ed s a m p l e i n t o a
tared 200-ml beaker. Add 3 ml d i s t i l l e d water (10X of

f s p ^ r j i ' ^ s r - r
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w h i t e m i x i n g o c c a s i o n a l l y .
3.1.2 P U c e about 1/2* o f p r e e x t r a c t e d J ' H S «£0? f t t n e b o t t o m ^

t f t e S o x h l e t e x t r a c t o r chanoer a n d 4 u 4 n t * u t i v e l y t r a n s f e r
the contents of the f r e U e r into the chamber. A l a c e a second
g l a s s wool p l u g on too of the saoote. aash the 200-«'
beaker a n d a l l m i x i n g t o o l s s ev era l t f a c s « l t f t a 1 ; 1
h e x a n e / a c e t o n e m i x t u r e . C y c l e th e wash m i x t u r e t hrough th e
e x t r a c t o r u s i n g a t o t a l of 300 ml of tne m i x e d s o l v e n t .

3.1.3 A t t a c h tna ex trac tor to £ 500-ml round bottom H a s t
c o n t a i n i n g a b o d i n g stone and e x t r a c t the s o l i d ! f or 16
hours.

3.1.4 A f t e r e x t r a c t i o n i s y c o m p l e t e , d r y a n d f i l t e r t h e e x t r a c t b y
p a s s i n g f t t hrough a 4" c o l u m n o f hexane-«ashad sod^u-n
s u l f a t e , W a s h t h e 500-ml f l a s k a n d t h e s od ium s u l f a t e *i:h
l i b e r a l amount s o f h exane . C o l l e c t t h e e l u a t e i n a S O C - m l

K - D e v a p o r a t i v e f U s f c * i t h a ? d - m ] a m p u K C o n c e n t r a t e t h e
s a m p l e ex trac t t o 6*10 ml ,

3 .2 C l e a n u p and S e p a r a t i o n
3.2.1 Adjus t the s a m p l e e x t r a c t vo lume to 10 ml and c l e a n up the

e x t r a c t i o n b y F l o r i s i l co lumn e h r o m a t o g r a p h y a c c o r d i n g t o
t h e 3 0 4 ( g ) m e t h o d o l o g y f o r P C B s ( 1 ) , part 10.3. F o r s u l f u r
r e m o v a l , c on t inue w i t h part 10.5.3.4 o f that me thod . NOTE:
If s u l f u r c ry s ta l s are present in the extract, s eparate the
c r y s t a l s f r o m t h e s a m p l e b y d e c a n t a t f o r t .

A-58
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3.2.? A n a l y z e t h e F l o r f s M e f t / a t e * f o r ( f i t p e s t t c f d e s a n d K i t
a p p e a r i n g I n T i & l t I , according e o t h e a p p r o v e d mined* ' I ) .

J . 2 . J A n a l y z e r e j M l f t f n f , c o f t o e tmd s o f Ta^U I , Colvwi C , u t < f t f t h t
M t h o d s d « s c r f o « d i n A p p e n d i x I I o f t M f i b r i l t t f l U U r ( J J .

3 , 1 S t a n d a r d Q u a l i t y asiuranc« pro t o c o l i f h o u f d U « n p t o y t d t i / v c l u d l n g
f e U n k s , d u p l f c i t a i and dos«d fa f f ip l c s a s d«icr lb«d (n tn t
" A A i l y t U i T Q u a l i t y C o n t r o l Mandbook" ( 4 ) . D o s i n g c a n ( > «
a c c o « p f ( f n « d py I n j e c t i n g 1-20 ul of a s t a n d a r d i n t o tn«
hono^cnlz fd sad(mant contained In th e S o x h l t t ex tractor enaADer.

i, R e p o r t i n g of Data
4.1 Report r e s u l t s (n u g A g on a dry v e l g n t b a s i s u s i n g the percent

m o i s t u r e value s de termined e a r l i e r . R e p o r t a l l q u a l i t y control
d a t a w i t h t h e a n a l y t l c a l ' r e s u l t s f o r t h e s a m p l e s .
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2.

M f h * c f t i o r t n e t t t f o e s t i d d e s a n d p o l / c M o r M a t e d o i p h t n y l s i ' C B s )
Ili t td ^ ? « l € I * f» *xtr*£U4 f r o a f i | A u l f n f *U*v4r A t t h r t A or

I i f t i t t e r fM4 b t t ow. H 4 t h o d A t f lp lo/ t a b U r u f e r , vh<r<4$ 4
o r t h « t q u f v i l i n t I s r i q y i r t d f o r H « t h o d I . C U h « r

r t s u t t s t n a n i x t r a c t t h a t C i n b « f n c o r p o r a u d t f f r t c t l y
I n t o t f t « a p p r o v e d proca<iur«i ( t ) f o r p c s U c f d t s o r P C 8 s a s c f t a d i
t h o f i d t r a t f t « g 1 s t « r ( 2 ) .

t A p p a r a t u s a n d H a t t r U l s

2.2

2.3

M t t h o d A O n l y
2 . 1 . 1 f t U n d t t r , f t l ^ n - s p c f t d • W a r i n g f t l t n d t r , C o u r d o s , O m n i - H l x « r ,*o r a q y W a l e n t . E x p l o s i o n p r o o f *o4«l rccomnendtd. ( X i a r t

c o n t a i n e r i s s u i t a b l e s U a f o r r o u t i n e use.
2 . 1 . 2 lucnner f u n n e l • p o r c e l a i n , 12-cn.
2 .1 .3 f i l t e r pace** * 1 1 0 m s h a r k s k i n c i r c l e s .
2.1.4 F l a s k , vacuum f i l t r a t i o n - 5 0 0 m l .
M e t h o d 8 O n l y
2.2.1 T i s s u m U s r S O T - 1 8 2 E N ( a v a i l a b l e f r o m T e k m a r C o m p a n y , P . 0 .

6 o x 37207, C i n c i n n a t i , O h i o , 4 5 2 2 2 ) , o r e q u i v a l e n t ,
2.2.2 C e n t r i f u g e - c a p a b l e o f h a n d l i n g 1 0 0 m l c e n t r i f u g e t u b e s .
M e t h o d A & 8
2.3.1 K u d e r n a - G a n i s h c onc en tra tor - 500 &1, w i t h 10-ml g r a d u a t e d

r e c e iv er a n d 3 - b a l l S n y d e r c o l u m n .
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A-6!
2.1*2 C n r o a e t o g r a p M c column - pyre*, 20 m 10 x a p p r o x i m a t e l y 400

i n l o n g , w i t h coarse f r i t t e d p l a t e o n bo t t om.

3.) Met nod A
3.U K « 1 g h i 25 to 50$ p o r t i o n of f r o z e n , ground f i s h and add to

a h i g h - s p e e d b l ender. Add lOOg anhydrous N a 2 $ 0 4 to
combine w i t h the water p r e s e n t and to d i s i n t e g r a t e the
s a m p l e . A l t e r n a t e l y , b l e n d a n d n i x w i t h i s p a t u l a u n t i l t h e
samp l a a n d s o d i u m s u l f a t * a r e w e l l m i x e d . S c r a p e down t h e
s i d e s of the b l e n d e r jar and break up the caked m a t e r i a l
w i t h the s p a t u l a . Add 150 ml of hexana and b l end at h i g h
s p e ed for 2 m1n.

1.1.2 Decant the hexane' s u p e r n a t a n t t h r o u g h a 12-on Buchner f i l t e r
w i t h two s h a r k s k i n p a p e r s Into a 500 -ml s u c t i o n f l a s k .
S c r a p e down the s i d e s of the b l e n d e r jar and break up the
caked m a t e r i a l w i t h the s p a t u l a , Reex t rac t the r e s i d u e in
t h e b l e n d e r jar w i t h two 100 ml p o r t i o n s o f h exane , b l e n d i n g
3 min. each time. (After one min. o f b l e n d i n g , s t o p the
b l e n d e r , s c rape t h e m a t e r i a l f r o m t h e s i d e s o f t h e b l e n d e r
j a r , and break up the caked m a t e r i a l be tween e x t r a c t i o n s . )

3.1.3 Decant the hexane sup erna tan t s through the Suchner and
combine w i t h t h e f i r s t e x t r a c t . A f t e r t h e l a s t b l e n d i n g ,
t r a n s f e r the r e s idue f r o m the b l e n d e r jar t o the Buchner,
r i n s i n g t h e b l e n d e r J a r a n d m a t e r i a l I n ' t h e Buchner w i t h
three 2S to SO ml p o r t i o n s of hexane. I m m e d i a t e l y a f t e r the
las t rinse, press the residua in the Buchner w i t h the bottom
of a c l e a n beaker to f o r c e out the r e m a i n i n g hexane.
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A-62
3.1.4 Pour the comb-ned e x t r a c t s and r f n s a s t hrough a c o lumn a/

anhydrous Ha^SO^, 20 mw x 100 mm, and c o M e c t the e l u a t e
in a 500 ml K u d e r n a - O a n i s h concentrator. W a s h the f l a s k i^a
then the co lumn « i t h s m a l l p o r t i o n s o f hexane and
concentra t e the e x t r a c t b e l ow 10 ml,

3.2 Method 6
3.2.1 W e i g h 20.Og of f r o z e n , ground f i s h and add to a 100-ml

c e n t r i f u g e tube. Add 20 ml of hexane and in s er t the
t f s s u m i z e r into the s a m p l e . T u r n on the T i s s u m i z e r and
d i s p e r s e the f i s h in the s o l v e n t for 1 min. C e n t r i f u g e and
decani; the s o l v e n t through a column of anhydrous Na-SO,,t **
20 m x 100 mm, and c o l l e c t the e l u a t e in a 500-ml K u d e r n a -
O a n f s h concentrator. *3.2 .2 R e p e a t the d i s p e r s i o n tw i c e u s i n g a 20-ml a l i q u o t each t i i e ,
c o m b i n i n g a l l d r i e d p o r t i o n s o f s o l v e n t f n t h e
c o n c e n t r a t o r . R i n s e t h e T i s s u m i z e r a n d t h e c o l u m n w i t h
s m a l l p o r t i o n s o f hexane a n d c o n c e n t r a t e t h e e x t r a c t b e l o w
f O m l .

3.3 C l e a n u p and A n a l y s i s
3 . 3 . 1 U n l e s s p r i o r e x p e r i e n c e w o u l d i n d i c a t e t h e f i s h s p e c i e s f a t

content i s l o w ( l e s s t h a n 3 g p e r e x t r a c t ) , t h e
h e x a n e / a c e t o n i t r l l e c l e a n u p procedures d e s c r i b ed in the
r e f e r enc e m e t h o d s s h o u l d b e f o l l o w e d , i n a l l ca se s ,
F l o r i s i l column chromatography shou ld be used to c 1 e a n N u g .
th e ex tract s b e fore ga s chromatography (1)* An e l e c t r o n
cap ture d e t e c t o r i s used for f i n a l measurement, and r e s u l t s
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A-63
are c a l c u l a t e d in u g A g , I d e n t i f i c a t i o n s can be c o n f i r m e d
b y 6 C / M S t e c h n i q u e s a s d e s c r i b e d i n A p p e n d i x I I o f t h e
F e d e r a l R e g i s t e r ( 3 ) .

3 .4 Q u a l i t y C o n t r o l
3.4.1 S t a n d a r d q u a l i t y assurance p r o t o c o l s shou ld be e m p l o y e d ,

i n c l u d i n g b l a n k s , d u p l i c a t e s , a n d dosed s a m p l e s a s d e s c r i b e d
I n t h e " A n a l y t i c ^ 1 Q u a l i t y C o n t r o l H a n d b o o k ( 4 ) .

3.4.2 Oose f i s h s a m p l e a l f q u o t s b y i n j e c t i n g minimum amounts
(< 20 ul t o t a l ) of concentrated p e s t i c i d e or PCB s o l u t i o n s
i n t o the s o l i d s u b s - i m p l e 10 to 15 m i n u t e s b e fore e x t rac t i on .

R e p o r t i n g o f Data
4.1 Report r e s u l t s in u g / t c g on a wet t i s s u e ba s i s . Report al l q u a l i t y

contro l d a t a w i t h t h e a n a l y t i c a l r e s u l t s f o r t h e s a m p l e s .
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Method 02$
\. Scop* and Application,1.1 T i n s method cover* thed e t e r m i n a t i o a o fa number o f organiccompound! :h*i ere s o lv en t e x l r a c i a b l eend smaneble to gas chromatography.The parameter* l u l c d in T i t t l e s 1. 2 and3 may be d e ' . e r m i n e d by th i s method.1.2 T h i s method is a p p l i c a b l e 10 (hadeterminat ion of these compounds inmunic ipa l and indus tr ia l d i s c h a r g e s . Ii i sd e s i g n e d to be yied (o meet thamonitoring requirements of the N a t i o n a lPolluianU Discharge EMnatiOR Sys t em( N P D E S ) .t J The d e t e c t i o n l i m i t of th i s methodIi u sua l ly dependent upon the level ofinterferences rather than instrumentall i m i t a t i o n s . The limit* l i s ted In T a b l e s 4.5. and 6 represent the minimum quant i tythat must be injected into lha system togal confirmation by the massspe c tromainc method described below.1.4 Tha CC/MS parti of this methodare recommended for use only bya n a l y s t s experienced with CC/MS orunder tha close supervision of suchq u a l i f i e d persons.2. Summary of Method2.1 A1 to 2 l i t e r sample ofw a s t e w a t e r is e x t rac t ed with m e l h y t e n echloride using separator? funnel orcontinuous extraction techniques. Uemuls ions ere a problem, continuouse x t i n c t i o n techniques should ba used.The extract is dried ova/ sodium s u l f a i eand concentrated to a volume of 1 mlusing a K u d e r n a ' D a n i s h f l C - 0 )evapora tor . Chroma t o g r t p h i c c ond i t i on sare described which allow for thes eparat ion of the compounds in thaex trac t .2.2 Q u a n t i t a t i v e a n a l y s i s Is p e r f o r m e dby C C / M S using either the internalstandard or external s tandardtechnique.3. Interferences.3.1 Solvents , reagents. glassware, andother s a m p l e processing hardware mayyie ld discrete a r t i f a c t s a n d / o r e l e v a t e dbasel ines causing m i s i n t e r p r e t a t i o n o fehromatograms. All of these materialsmust be d e m o n s t r a t e d to be f r e e f r omi n t e r f e r e n c e s under the conditions of thea n a l y s i s by running method blanks.S p e c i f i c selection of reagents andp u r i f i c a t i o n o f s o l v e n t s b y d i s t i l l a t i o n I na l l * g l a s a sy s t ems may be required.3.2 Inter f er enc e s co extras ted from thesample s will very considerably fromsource to source, d e p e n d i n g upon thed i v e r s i t y of the I n d u s t r i a l c o m p l e x ormunicipality being sampled ,3.3 The recommended analyt icalprocedure may not have s u f f i c i e n tr e s o lu t i on t o d i f f e r e n t i a t e betweencertain f someric pain. These are

and bentoUlernhroccnc. andben£o(b)fluoranthene andben toJMfluoran thane. The CC r e t e n t i o nl ine and mass s p e c t r a l d e t a are nots u f f i c i e n t l y unique to make anunambiguous d i s t i n c t i o n between (huecompounds. A l t e r n a t i v e t e chniquesshould ba used to Identify end q u a n t i f ythese s p e c i f i c compounds. SeeReference i.4. Apparatus end Mtttrio/t,4.1 S a m p l i n g e q u i p m e n t , for d i s c r e t eor composite sampling.4.1.1 Crab s a m p l e b o t t l e — e m b e rglass. l-Htsr to 1 - g a l l o n volume. F r e n c hor Boston Round des ign isrecommended. The container must bewished and solvent rinsed b e f o r e use tominimize interferences,4.1.2 Oolite c a p s — T h r e a d e d to fllsample bottles. Caps must be lined withT e f l o n . A l u m i n u m fo i l may bas u b s t i t u t e d i f s a m p l e Is no t corrosive.4.1.3 Compos i t ing equipment—Automatic or manual compositingsystem. M u s t incorpora t e g la s s s a m p l econtainers for the c o l l e c t i on of aminimum of 1000 ml. S a m p l e containersmust be kept r e f r igera t ed durings a m p l i n g . No p l a s t i c or rubber t u b i n gother than Teflon may be used in thesystem.4.2 §epe fa1ory f u n n e l — 2 0 0 0 ml. withTeflon s topcock (Ace G l a s s 7226-1-72or equ iva l en t) .4.3 Drying co lumn—A 20 mm IDpyrex chroma t ograph i c columne q u i p p e d with coarse g l a s s frit or g l a s swool p l u g .4.4 Kuderna-Daniih (X-D)A p p a r a t u s4.4.1 Concert Ira tor t u b e — 1 0 ml.graduated ( K o n t e s K-5700SO-1025 orequivalent). Calibration must bacheeked. Ground g l a s s s t o p p e r (size Id/21 Joint) is used to prevent e v a p o r a t i o nsf extracts.4.4.2 Evaporative f l a s k — 5 0 0 ml( K o n t e s K-57001-4500 or equivalent).A t t a c h to concentrator tube withsprings. ( K o n t e s 4C-86275&-0012).4.4.3 Snyder c o l u m n — ' t h r e e - b a l lmacro ( K o n t e s KS03QOO-0232 orequ iva l en t).- 4.4.4 S n y d e r cotumn~*4wo<ball micro(Xonte s K-56SOQ2~021d or equivalent).4.4.S Boiling c h i p s - e x t r a c t e d ,a p p r o x i m a t e l y 10/40 mesh.4.5 Water b a t h — H e a l e d , withconcentric ring cover.' capable oft e -npera lure control (±2" C). The bathshould be used in a hood.4.6 Gas chroma t o g r a p h — A n a l y t i c a lsystem complete with gaschromatograph c a p a b l e of on-columnI n j e c t i o n and ell required accessoriesIncluding column s u p p l i e s , gases, etc,

A-64
4 Ii 1 O i l u l t l f l 1 — r.*f IM" W .»: ,

ond I'CitiCHtles s B<fo«4 | U f » cuiutim ; ' ,In OO 1 1 mm 10) pecked «nh 3* SP-22)0 coated on 100/110 S « f p e l c o p o n (or
4 4 i Column t—tcr Acids, a «- footf l s i t column { Vt in OD x t mm ID)packed with tt S P - 1 H O DA coeiad on100/1 20 mash Suf t ckapan (orequivalent).4.7 Mas s Spee t ramat er— Capable ofKenning from 35 to 450 s JH.O. every 7seconds or less at 70 roln ( n o m i n s l ) endproducing a recognizable ness spectrumat unit rs sol^lon from 50 at of DFTPPwhen the s a m p l e is introduced through(He GC Intel (Reference 2V Tha massspectrometer must be inter faced with sfts ch turns lo|ri0h equipped with ani n f e c i o r system designed f o r s p l i t l e s sln|sction and glats cap fQary columns ortn I n j e c t o r system designed for on-eolomn in|tctton with a l t * g l e s s packedcolumns. All (actions of lha t r a n s f e rlines must be glass or glass-lined andmast be d e a c t i v a t e d . [ U s e Sylon-CT.S u p a l c o . Ine^ or equivalent tod eac t iva t e .)

i!

. u t t U d A | i M' i spsrnor forthe CC s f f l u i n t in ncommtAdsd ttncem e n b r s f l a sapera lon m*y k»u l e i t i t u v i i y torUiht f f l a l u u t e i siid els*i frti upustars m«ylonibU th* s t u t lna of po lynoc l s sr iramitiu.Any of l h a t s it pars tort may b« oisdprov f iUd (fast II |l»*i rueafitiubl* m*»ii»e«tn snd s e c ep t s b t i e s l l b f i U e t i pd inu siUte t tmil «f dei«ctiaa i p * d f i « 4 Tor s sct tb id iv fdue l compound lined in T i b l e i 4. S.
4 J A computer system must bai n t e r f a c e d to the mass spectrometer toal low acquisition of continuous massscans for tha duration of thechrome t o g r a p h f e program. The computersy s t em should also be e q u i p p e d withmasi s torage devices for saving all d a t afrom GC-MS runs. There must becomputer s o f t w a r e ava i lab l e to a l l o wsearching any GC-MS run for s p e c i f i cIons and p l o t t i n g ths I n t e n s i t y of thefans with respect to time or scannumber. The a b i l i t y to I n t e g r a t e the areaunder any s p e c i f i c ton p l o t p eak isassanliat for quantif ication.4.9 Continuous liquid-liquidextractors— Tef lon or g l a s s connect ingj o i n t s and s topcocks , ao lubrication.(Hershberg-Wott Extractor— Ace G l a s sCo.. Vine land . N.J. P/N 6e41=10 orequ ival ent).^.'Reagents,54 Sodium hydroxide— (ACS) GN ind i s t i l l e d water.5.2 S u l f u r i c a c i d - ( A C ? U N Ind i s t i l l e d water.5.3 Sodium l u t f a t e — {ACS) granularanhydrous (rinsed with m e t h y l e n ec h l o r i d e (20 m l / g ) and c o n d i t i o n e d at400* C for 4 hrs.).
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f pJ ufect*oii|. ThawM f t o e f c i u » r f 4 f d » — O b ' « « c toc f c net rtf fc*** si either of •t i e t t d4rd so4»uofti at e c*«c«*ifei»o* of be rvn ei c«*c*fttfei»OM140 »|/»1. For ttamoU. tUuolve 0103 that/ r«»o*mare/orence m*t*nsf M

the*

fr««« that/TM r«*a«ftM fee**? (if) efcovW W
s«Uc*t end t f i iun lo volum*ui e loo ml |ro»o<t fie** sicpoerodvot«m«*ric f l a s k The stock sotatton isi r e n t f f r r o a l to U mi T e f l o n !tn*4 sere*c a p vale, store* ' • a refrigerator e n dc twc f c c t f Erocjwmtiy few t*gns ofr f t f l j r e d e t i o * or t*«poret*«n. e t e t e o oHyr»ii pnor fio prep*ri»f wor f c in ti t endardt from Ut«m. Protect PWAh f h t .

11 tVe f er e c e t i b f e i tMt l u i ecwuM (to c*m*oimd<ctth*r M*fty or «*x»d lottiher. Th*iianoUrdi ehovM ba praocreet atcancer -IUOAS dui wlR bracket the-oftfa of Uui wo or MOT orders ofm a f n i i u d e a r c t u f g a i t a d ] . f f t h a M m i i o fde tec t ion ( T a b l e t 4. t. or •) can btc a l c u l a t e d as 10 *t i n f e c t e d . forexample. prepare s tandards ai 110 p|/»L i« M/AL aitt. M thaimfoetioau of l-« >•!iUod«nU «rtll da/tflt th* liriMrtly of thad a l M l o r m lha woriinf ranfa.«4 A j u m b l a (Ha nacataary fa*chrwnttofrtohit ^ f t tn loa andt iub t t ih op*Va U Af paramatar*«qulval«nl to (how i f i d i c a t a d in T a b t a i4. 5. «nd ft. By i n f a c t u i g ca l i bra t i oni t a n d a r d j . aaiaMick (ha l intar r*n|t of(ha a n a l y t i c a l iyit«m and damoiutratat h a i tha an*Iyt i«I tyaUm maeu (hal i m H i o f d t i K l i o n n q u t r t m t n U ofT t W i i 4. & and o. tf (ha l a n p l a f i v e sp a a k artaa a bovt (ba working rang*.d t l u t f a n d raanal fu .6J I n t a m a ) Standard M « l h o d — Them urn a I itandard appro »ch iiaccapubla for all 04* (heorxanJea. Tha a t f l i u t i o n o f (ha tn tornalK i n d a f d mithod rv^oiraa tha periodicdaterminat ion of nuponia factor* (RF)which are d e f i n a d Ifi aquation 1.
En 1 R T * ( A , C J / ( A « C J

or p t i k h*ighi af thef o r t h i p a f l a t u t t
irtt of p t a k h e i j h i of ih«

A, It ih«

M f t th i
.G» ft ih« «raauni (p$) of (he I n t e r n a l

C, n th« amount (jig) of the p o l l u t t n tH a n d trd.
8.3 The r e l a t i v e r e spon i c ra t io for(he p o l l u t a n u ahauld be known for atl e a s t (wo concen tra t i on va lu e i— 20ngi n j e c t e d to a p p r o x i m a t e 10 M8/1 and 200f i g i n j e c i e d t o a p p r o x i m a t e t h e 1 0 0 f i g / I

en(CtMtftfljr. Mi*t f a r d i«̂ cd to tocJiti Ui* M«M (|0 *>f | to iha1 TVw ihovU be atoao *»a ca t i f e rauM o»r*» wkart UM( i f i t o r f Rf) ti pkiued t f a A Mtho lUftdafd i d A t t t M n t i m [CJ. »*w* *
lha ranft o/ iMare t t Once thi scabb /a t tM curve Ku beon« altovW kt vtrtAe* d»Hf by mttcttut tlleaii en« *iand*rd aoteltm aoMalniftfMlonwl «a«d«M. If i tgAtfict f i i eWl toseccu/re*\ • new cahbraUM t*rrtbe ee*iw*«ud. To o.«anufy. add theM(«nul m»dafd to the c o f t c o i t t t e i a dtanalt <xtr<«4 no more then t fewmlnutei before in|ectinf tn to tha CC/MSlo m f n l n u u the poaa ib ih ly of loaiai dve10 e v i p e / i t w n , a d i o r p Hon. or chemicelr e e c t i o f l . C i l c u l a u tha eon nan t ration byt t ibts (M prevtotu a<j«altoni wih theaoprnrtaia mponia fa c t o r taken fromtha sal I bu t ton curve. Ci ther d* maraudor Aporwiated eamoouneU cao be wed•4 InUmal l U n d a r d j and t u r r o f e l et l endertU. N t p h m a t e n e - d i . antKrecene*d.». pyridine-db en i l ine-d i , nilrobetitene-di, l - f l u o n m a p h l h a l e n e . 2*f l a o r o n e f t h <ha taie. J - f l o o r o b l p h a n y t ,2.r*difl««r«bf*henyt, and 1.U.4.*-p e n t e f l u o r o b i n h e n y t have been u«d ofluigeited at appropr ia t e interneti t a n d a r d J / i u r r o f a t e t f o r t h e f aa i e -neutnl eampeunda. Phanol-d*.pentanuorophenol. 2-parngoro f f l e(hylphenol and 2- f luorophano! have beenued or i i i g f e i i ed for (he acidMmpoundi, Compound! tued e*f n l e r n a l a t e n d a r d j »r* not to be ujed t\l urroga l e i landard*. Tha internallundard tnuii be d l f f « r c n l f r om thaf u r r a g a l e l U n d e r d i .64 Tne external i t a n d a r d maihod«an alao be used at (ha di icre l ion of thet n d t y K . Prepare a met i er c a l i b r a t f o acurve uiJo^ a minimum of (hraedandard l o l u t t o n i of each of thecompound* (hat are to ba measured. P l o ta o n e a n t r t t i o f l t versus integrated area*GT p e a k height s ( s e l e c t e d charac t er i s t i cion for CC/MS), One point on eachcurve should a p p r o a c h the f lmft o fd e t e c t i o n { T a b l e s 4. S. and 4). After them a s t e r s e t o f I n s t r u m e n t c a l i b r a t i o ncurve* have bean e s t a b l i s h e d , theyshou ld be v e r i f t a d d a i l y by Injecting atl e a s t o n e s t a n d a r d s o l u t i o n . I f s i g n i f i c a n tdrift hea occurred, a new c a l i b r a t i o ncurve must be c on s t ru c t ed ,

r I B e r e p O M t i t A j t«f ce«e4rio > « w i i t ' r * l a rtw»«e> tk» e A e l y i u of emetlMet Weak, c*e< afi cjksiv«ra andf««f^«u a/« t t*af fo*f t c»4et let*- MI W M«arf«t it extnciH e* (Jur*
bt awecma e» e*pn*# chf tnic labor atory
t«eii4er4 fMh

AtM reo f l ca t e s »Ho%fd Ueand t f ia4yte4of (N ii^iptiKUbtntoiy i i f l M e t e t ihoaU boa M l f t a d to t f t t e rmmethe i M l y i n f ef liA«4 »e«erietuutycad lo 4eiarmiM thi eccvrtey oftho awlyiu, F l a w b U f t k a t«»o«ld WintlyiM lo eh«k Cor cofiiauuMi***!UM/WUCM! durtni t imolinf end
CeVfec i f i eM*.

It Crab s a m p l e s mus f b» ceila«e«* in r-f l s s i con ta I A in. Conventional s ampl ingpractices should be f o f t o w e a L except <r~thai (he bo t t l e musi not be prennted CMwith i t m p l s be/ore eetlaaiion.Composite samples should be ealtecied ^m / a f n f t r s i a d e J a i s con (aloan in Qsecardanco win the requirements of the _iroirtm. A atoms He t e m p l i n g equipment °f l ia i i te line of (yt*n snd O4h«r potenl lo lscttircas of coniammauon.4.; The sampl e s ma.it be tc*d orr*/n|ir3l*d from the Ume of co l lec t ionafttll ex(re«Uoft. Chcmicol preservativesshovld not be used in the Held unlessmore (hen 24 noun will e l a p s e beforedelivery lo (he laboratory. If the sampleswill fiAi be extracted w i t h i n 4* (win ofcollection, (hay must be pnmrvad asf o l l o w s :A . L I f f t h e sample contains residualchlorine, add JS mg of sodiumt h i o s u l f e l e per 1 ppm »f free chlorine perl i t er of sample.84.1 A d j u s t the pH of (he waterl a v a p l f (o a pH of 7 to 10 using sodiumhydrox ide or flu I (uric add. Record thevolume of acid or base used.8J An s a m p l e s muit be eJcJ/actadwithin 7 days and c o m p l e t e l y analyzedwf ihln M days of collection,Q'.Sa/nph Extinction {Bost/faul/v/i,Acids, and Po$licid»$).9.1 S a m p l e s may be extracted bys epara i ory funnel techniques or with acontinuous ex tr e e t or as described InS e c t i o n 10. Where emuls ions preventa c c e p t a b l e so lvent recovery with thel e p a r a t o r y f u n n e l technique, t h t a n a l y s tmust use the continuous ex tractor.9.2 The d e t a i l s of (he e x t r a c t i o nt e chnique shou ld be a d j u s t e d a c cord ingto (he s a m p l e volume. The technique •described below assumes a s a m p l e
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to
. ml I *e**4**Miuii*4 I4u**e, t*dtwee**** t*It*M »h*«U M aetyiSSO, MX **4 ttt fttf for (M urUltti/t t i i** *f tM Me* new4f*li, a*4 MO.100. e«4 1 f l » «M tor (M w*4i.f 1 H«*i tM water nuAtuvi on tMttAg *i tko toiMole bottle for totortftiomwot** of a*«»pl« < e U m i fewdie enure »am»l* MIO a two*bt*rtcper etory fwtuiaL A4>it tM pH of AtUMtoU with 4H He OH to tl or greaterUia « w l t i / e a f t pH paper for thei to Sexton to (f

1.4 A44 10 «f **tby4*** «M**4« *tM u**4* bettUe. <*». aiut tMka 30uconelt i* n**a tha wtlb. Trtntft r thef o t v s f t i MM* Ut* <e*4f aion f w w u l , andextract UM loflHMe by iMkJAf (M funnelfor tor* Mkftttioa w i t f c period* v o f t t t n g tort taaia au*e> vapor art uur*. Aflftwl l i« o i f t A i c layer to l e p a r a l e from thawater p*)**e for a mM**m of tonnrtnedi. If tM tmo f i t a t i f t(orfa«abetwoen It yen is own than « f ta* th trdthi itu of UM l o l v e n t Urar. tha a n a l y s tnoil am^ioy ou^antcal i t d u t i f l v a t i«oomptati tha Bbaia lapuauon. T)iaepUrmm w<lyM^ya d»p«rti uocn thaumpU, b«l Bay includaf l t t r t t i o a »f *a tmaUienwtoL or e t f t t r t l a i a U o n . (U tiia amnUionaannol bo bmUn. that •». rceovary ulati tftaff aoft of lha f.**d i*|v«ntc e m c t f l d for lha waUr l o l u b i l i l y o famhyfent cklortda. t r a m f a r tha lamola.wlvt tnt , «A4 aauliion Into « conunuomaxtraeior *ftd orveaad « t faicribad in•aeUon 10|. C«Uaci U\i m^thylana4ii/ie* tn a UO-m) Erianmaytr
84 AiM a t*cond «0-ml volumi offflalhylaM chtalda to ih« t a n p U b o t t l oand eomoJcu tha axu-aei io f t orecadura ataeond tiou. coabtnjni lha extract* intha Erlaaouyar f t a a k .fl.fl Pirfom a thtrd axtraelion in thalama RuAoar. Pour lha esmbintdextract (hrovgh a dryiiu columno o n l s l n l f t j 3-4 tnehei of anhydrauii f idium au l fa ta , and eollacl U In a SOO mlK-0 f i » * k cquippad with VO mlconeanu-alor tuba. Rinsa Ut* & I a n m a y uwith 20 to 40 ml of ma ihy lana ehldride.Four thfi through tha drying column..S«aL lab«l *i b a i e / n a u t r a l fn e l ian , andproceed with th« add exlrgcUon, If theextract rauil ba itorad overnight b e f o r eanalyiis by GC/MS. It may bat r a n a f e r r t d to a 2 ml terum vialequipped wiih a T c f l a n - H n « d rubberl a p t u m and <mmp cap.0.7 Acid (Ph f i n a l * ) Dclraction— A d j u i tthe pH of th« water, p r a v f o u i l yextracted for b**e-n«utrals, with 6NH.SO, to 2 or below. S e r i a l l y e x t r a c twith 60, 60 and 60 ml p a H l o n i ofd i ) f i l i « d - i n - g U t t m e l h y l e n a chloride .

aRMua Atwtih 10 to 40 «J of RMlhjrUft*a*4 eow rtKnajh fl»toai tabel u* e f f o c f e* «*4 *rto«rt tor
14 C o n e o f t t f s i t tM iximuNevueU anal Aaldt) in 1103 nU K-0f l a t t ot*tfe>a4 with a W «t aaMcaetuttort^t,
•4 A« I lo I aiaan batto* chi*H to(ho Aoa4 e*4 a t t e j l i a thrae-MMInvetar toJuflUt Prt wai the tny«J*r. oofornt bf aaUiAf atevi ttMort e f e thrmfh lha to*. Pltee tM K-0af»r*t»i «ft t wtm water bath (M lo»fO M Att tM eorwwtrttar (%o« toparUtHy MManee! la Iht wttar. t*4 tMimirt (ow*r r»«n«Ja4 l u / f i c a of dM f i a t kU Mthoet wtih walar vi»*r. A4>*t thevtrttcel ootition of die t p p t f t t u j anatthe w««*f umo«re turt at ra*yrt4 tonmpfe i t the oonotnirtbon tn II to IBminutei. At (M proper rtta ofd U t t n a t t o f l t f ia be l l i of lha oofemact ive ly c h t i t t f but lha chtmbart tfo notAoad. WHan IM liquid hai rtaehael antop tram volume i ml remove tM K-O*t p e a r t t u i and tUow tM lolvt iu (• o*riinfor at lean to mtnuit i white ee«ftn|.Rtmev* (ha f t n y d e r column and rtataUte fk*k and hi Iowa? (aim Into UMeenoeAintof tube wlih I to 1 ml ofaethytane chtorfela. A Mil l y r t A f * Uncommendetl for thfa open u on.8.M Add t d t t f t bofltfti chip endattach a two-btl l ml cra-Snyder eaJumnto tM ooncantretor tuba la 14. Prtwti(he calu«n by atUtna about OJ oilmtihylent chtor fdt moth iM Me>Placa (he K-0 t p p a r e l u t on a warmwalar bath (W to M'Q to that tMeoneenirater tuba U p a r t i a l l y Immenadbi (he walar. Adfuji (he vertical poti t ionof the appara tu t and the watertemperature ai nquind to complaU (heaonoentre t foa tn S-10 mlnutet. At theproper rale of d U t U l t U o n (he balU of theaolumn acUvaty c h t U t r but theehamben do ool f lood. When the liquidreaches an a p p a r e n t volume of about O.iml. removt ihc fC-D from the water bathand a l low (ha iolvea( to drain and coolfor at least tO.mtnutei. Remove th«mlcra-Snyder column and rtnta Iu low^rJoint Into tha concentrator lube witha p p r o x i m a t e l y OJ tnl of methyteoechloride. Ad|utt the f i n a l volume to 1.0ml, teal and lab e l at add fract ion.9.11 Determine lh« original t emplevolume by r e f i l l i n g the t e m p l e b o t t l e tothe mark end tr truferring the liquid to e1 . 0 0 0 ' m l g r e d u a t e d cyl inder . Record (hei ample volume to (he neerett S ml*

10. Kmuhions/GontinuQui Extraction.

A-W
««4 i"*- XCIMI iM e%n*Uiihf1*1 AaU (M «*«*wi u*oof f r t t t t f ) lo At M t f u i o f . A44it Mcotatry *• eo*f ad rM

tM ettel
*o t4 tm of aeAyeVomC o f l t t t (Mta 1 100 «1 K-0(Urt tu fayte l »*th af a t L libel M tM b i t e / M u i r a lu ee't« 10 aXte\leXI AelM lM pH •< iM cc f l t o ta wdu oMti*M»t e x u t t i e f to t of betowON Mttott a«M. CMna a daa*(Utk with MO fld efbtrtot for 14 IMW«.eVtutMni f t a i k awi ew tMt e>ytik| colttmA owiet*u*| r tot* «n of Mhyfineu i*dlwrt ml la it.Coflev t tM aiathrlaAt chlonete la ret OTt K-0 a v t p o r a t o r Aatk nutpoed wtth ate) ml owwMiraior tube. Ubal aa thei c t t f trtcUon. Conaenvrttt 14 per

ttt Al tM b a f t n f l l n t of each day.(M man cttftratioff of we GC-M»i y Keen mull be «MeLed and id ju i i t d Iff taeawary to Oioi DTTPP toad JUa (ioru01 JJ- taeh <lay b a j e H U u i r a l i art•koaiunal Ihe eoliOM M f f o n n a n c ata^ci f i c i i io f t (111) with oeniidine AuttM m«C Uch day tha addi arefiuaiund. the cohifiw p^rfomamaip*«i f l« tUon (tM 1 withoanucMerophaitei «oa( ba mat DFTPPtan be MUed in i c l u l l o n with «ithar oftha i a camfomtcU lo wmple ta twowtth one tA|action. If
To M f f o r a lha man calibration1 * ' ' o f ( h a CC-MS l y i i t o v , l h a tonawfntt fu traaieBtat paremetan are required:

Bedna utryy— W v*!u (oAateiiVMJUI r t f l f t — U t* WO IJB.O.f t u a Una— I leamuU or Uu.
1 14 GC-M5 lys tam ealibraUon—S v a h i a t a lha l y i t e m p e r f o r m a n d e eachdty that U It lo ba Mad for tha analyticof l a m p t e i or blankt by examining lhamen i p e c l r u f f l o f DFTPP. Infic t at o l u d o n e o n l a l n f n g SO ug DFTPP andcheck to I n j u r e thai performance criterial i l t e d In T a b l e 10 are met. If (l ie l y i t c t nperformance criteria are not met thea n a l y t t mutt re dine (he i p e t t r o m e t * rand repeat Ut* performance check. Hiej . t f o rmenc e criteria mutt be met b e f o r eany temple t or tlandard* may b*analyied.12. Cos ChromatogfQphy-MaaiSpe'Gtronieify of Base/Neutral Fraction,
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A-67
•It M4fC1 10 MAOpaaM Of**r*t*4r or ait »*/ 1*40M Nf w orm> TW t*4N*f

*«M to Uw t f t * J tI CeJcvlat iM W tftt u4iM factor (iI **eJ
i t* I w b t o f c c*ff*ff ta»*fr*phfcMr f eat ft* Table sI. iMiWarf M itu*e i< Wu an

r w l v W t t V l l il*W«7» v f f vM«Uibru»*i Uut can bo tehwe*' by ihtl•ut*«tf ttajaa4«i W the iepes*tt«mja«lu«»W by itoii cotauu art ih#wn (ftf t f t f t 1 1 aa* I f t m f t fLU Awtjrui the CC/WJ10 operate
ITCP for thei f cm *MU la i /d M Table* r atwf I fort t t f f c M)<ajyomial f c r t f t f a tu j t f ra e tO p « r t f f * f M f*u rt*W«. « l lknl« (M

|y*44« MtAWfUfl

fi t4iM ota^LMi Wal 0*i i U M a / r f M ax4ri«U
iiutniAML Mb

T f i t i « f v t n l - f l M J > f n f u i l q v a
l lw vvtoma tnfavtad foOra AMfMl (Wl pltftiu rt^poni* /ofuiy »*« axc**4i lha lH«*r rinj* of ihaty iUA. t f l l u i a tht t x t f t c i and rtanalyt*.U.I Q u a l i t i l i r f f and •.tuntiuiivgmttt \trtmt mi tn aid* u d««ribad inj*«iMtt li, Whtn Ua axincu tn IMIbainf «*«J f«r u i i J y u J , ncrt (ham Inv f a U with onatiarcW sepu in Ota dark ilI 4 ' CIX Gta CWm**^rr»/>^//'WtfJJ»&p»ctn*ntify e/Actf Fraction11.1 At (&a U w w i i n i «f wcA dayihal acid fraction wit ly sai art to bap*rf«fl*a«i. Injtcl JO ftano^rimi ofpealacaUerophaaol «ith«r t a p a r a t a J y orA< pa/t of a iiandant aalxhm thai myalio eooUin DFTPP. The la ty fng fac torfor p<nu«hlofophan** iboold b« l*jjthan 5. Calcuiattoa of the tai l ing fac tor (ilven to f t e f «r»n&9 2 and d«*crihetl in

U.2 f i i t a b l l i h f i hro taa l ograph l ec o n d l l i o f t * equlvalanf (o (Hoia In T a b l «fl. Inc luded In (hji labJa an «4tlmaladre I «n lion t f o i e i and u n j i U v K f c i i lhai canbe achieved by tbi* method. An axampleotihe i«paraUon achieved by tbacolumn la ihown fn Fttfure 2,13.3 Program the C C / M S to operatefn Iha Extracted Ion Current P r o f i l emod*, and col lec t E/CP for (he i l iraa f o a alined fn T a b l e 9 for each phenol beingmeasured. Operating fn Oiii mode,

U*awftMl a«W t f c a
(ka i*itfMM«i. Mtt

n mayvwt
Mt«

I J J

f i a mathm«L rwcrrf Oni* tKa Aaanit «oa p|tha ratp«iii« tar <Af ^n axut^t ifcef twaar r tr t ja *f At ajrttam. «t«a Oia
Qvtl i iaUvt endf f l««aunfl i«a>ti an mad* •* daianfcad MfMihnr 14. W f c « di« tvtrtcu an ne(fcafttf and f«« analr>^ <(«» iWn tavttli with a f l f l i r w d iapia In iha aart at4 ' CH .

14.1 To qoii luuvaly Identify acompound, obtain an Extracted IonComnt Profile (ZfCPJ for the primaryIon fad tha iwo other foai lUnd in «Tabla i 1.1 or 0. Tha cr f iar ta below mailbe mei for a q u t l K a U r « I d a n t l A e a U o n .14.1.1 Tha eharaeiMiit f e ima for iha•ompound null ba f o u / u f to majtimue in(he lama or within one ap«ctni/n of eachetherK.t.l The rtienttM One at the*xperimenul men ipcctrum mu»i bew l l h f n *« laccmda o/ tha reienUontome W iha authenUc compound.14, U The re Hoi of tha thm QCPpeak ha igh l i mutt tjr** w f t h f n ±JO%with tha rauoi of (ha nlaUva InlanitUaafor (heia f on i (n a rvfervnea ma»j p s e t A u n . The rafennee men spectrumean ba obtained from either a iiandanfanalyzed through tha CO-MS tyslem orfrom e rvfennea library.14.1.4 SlruafuMl Itomtn (hat havevery tlmiltr mtn spaetn oan baexp l i c i t ly I d e n t i f i e d oojy If (he resolutionbetween the I j o m a r s In a standard mix(i acceptable. Acceptable resolution Isachieved If (ha.valley height betweenfsomars It len than ti% of tha turn ofthe two peak heights. Otherwise.itniGtufaJ liomeri are IdantfKed asf somohc palre.14.2 ffl l a m p l e s (hat f i o n t a f n anInordinate number of interferences thae h e m t c f l l f o n f z a t i o n fQ) maaemay make I d e n t i f i c a t i o n eaaler. IBTabl e i ? and 3 c h a r a c t s r i j l l c Cl (on* formost of Ihe compounds ere g fven, Thauie of chemical l o n l z a t i o n MS to s u p p o r fEl le encouraged but not required,14.3 When a compound baa beenI d e n t i f i e d , th e q u a n t i f i c a t i o n o f thatcompound will be baaed on IheIntegra t ed area from I 1 * a g e c l f i e Ion p l o t

«4 fh* tiftiT e W a i J. I tn4 I. U ih*«H HuarfariAc* tor iht A/n U»ad •OA.ma « u<**4«ry lam to o. t t tnufv.QvMtiAMtiaM w0T ba *>*« by tWextomal or iAtamal lundaro* nwhod114 («(cntijc«M4aiH luMMdt a M o v f l t of Htf*rnaJHt»4tf4 fC; m **|J fo eve fy t amolre i i f i c t the cmcMlratioA of paAvthe tama4e i

CO- C, - ( C j
(AJ f V o i

V, ii iht vohune ef the oftflntfNtan, ud the ethe/ ierau *«tn Seanaa 44.
Extarnal S t a n d a r d — TbaM f l c a n i n U o n of tha mUmown can betalculatad from the alopa and (n tare* piof iha calibration curve. The unknownconeenlrttlon Ban be determined oaingequation 1

no/ml m ( V J O / J

where;
A«ffl«ii ef cempoond team e i l i b r t i t on eurv«(nil-V , « r o f u a i t f of extract {nfee4*d fjil)-
V,*«*t»lmn* of wi(«r utncted (ml)-

14.6 Report all results to twos ignificant f igure «. Report r e e u J U fnm l c r o g f a m i per ItUr {Bate / N e u t r a l s andAcids) without correction for recoverydata. When d u p l i c a t e end « pikedtample* are a n a j y t e d , atl d a t a obtainedshould be reported.14.7 In order (o minimizeunnecessary CO-MS e n a l y s f e of methodblank* and f i e l d blank*, the f i e l d b lankmay be screened on a FITVCC equippedwith the a p p r o p r i a t e SP-22S0 or SP-1240DA columni,15. Reference*
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t i
1 . 1 T i n s m e t h o d i t d t s i g n c d ' o

( i t - t e r m m e v o l a t i l e o rgani c m a t e r i a l * i | , , j i
.irn f i m c r t t i l f l c l u l l i u purge and t r a p
n v t t i u t l T h i r p i i m n i u l e r s l i s l u d m T i i l i N -
1 m.iy b e ( J i r i f m i n e d ' ' V ' h i s n i r i h d dI 2 [ h i s rue 11 Hid i s a p p l i c a b l e Ui i r t c
d r l c n m m i t i u n o f t h e s e c u n i p u u t i d * t n
m i i i i i r i p . i l a n d m d u s i r i . i l d i s c h a r g e * l i i s
i l f K i u ' t c d ( o b e u s p ' l t o meet I h c
j v . o i u i o n t u j r e q u i r t m t - n t s o f (he N . » t i o n . ( l
' V l h i l j n i s D r s r h i i r y e E l i i r . t n . i d u n S y M n i i
( M ' P E S ) .1 3 The d e t e c t i o n l i m i t o f t h i s m u i l i u r l
i s u s u a l l y d e p e n d e n t upon I h c I t v u l o fm i u r f c r c n c e s r a t h e r t h a n m s t r u m c n i a ll i m i t a t i o n s . T h e l i m i t s l i s t e d i n T ; i l > l < ? 2represent s e n s i t i v i t i e s t h a t can he
a c h i e v e d in was t e wa t er s1 . 4 T h e G C / M S p a r t s o f t h i s m e t h o dare r e commended for use o n l y by
persons e xp c ienced in C O / M S a n a l y s i s
ur u n d e r the c l o s e s u p e r v i s i o n of such
q u a l i f i e d persons .1 . 5 T h e ( r a p p i n g a n d c h r o m a t o g r a p l n cp r o c e d u r e s d e s c r i b ed do no t a p p l y t oI h c very v o l a t i l e p o l l u t a n t ,d i c h l o r o d i f l u O T o m e t h a n e . A n a l t e r n a t i v ethree s tage t rap containing charcoal is tobe used if ( h i s compound is to be
a n a l y z e d . See ERA M e t h o d 601 andR e f e r e n c e 1. Primary ion for q u a n t i t a t i v e
a n a l y s i s o f t h i s compound is 101. Thes e c o n d a r y ions are 85. 87. and 103.1.6 A l t h o u g h t h i s m e t h o d can beused for measuring aerolem and
a c r y l o n i l r i l e . t h e p u r g i n g e f f i c i e n c i e s a r elow and e rra t i c For « more r e l i a b l eq u a n t i t a t i v e a n a l y s i s o f the s ec o m p o u n d s , u se direct aqueous i n j e c t i o n
( R c f . 4-6) or EPA M e t h o d 603. A e r o l e ma n d A c r y l o n t t r i l e , E W S U C i n c i n n a t i .Ohio.2. Summary of Method.21. A s a m p l e of w a s t e w a t e r isp u r g e d w i t h a s t r eam of inert gas. Thegas is bubbled through a S ml waters a m p l e c on ta ined in a s p e c i a l l yd e s i g n e d p u r g i n g chamber. T h e v o l a t i l eorganic s a r e e f f i c i e n t l y t r a n s f e r r e d f r o mthe aqueous p h a s e i n t o the gaseousp h a s e where t h e y ara p a s s e d t h r o u g h asorbenl bed d e s i g n e d to ( r a p out (heorganic volatile*. A f t a r purg ing isc o m p l e t e , th e t rap (s back f l u s h e d w h i l eb e i n g r a p i d l y heated in order to /t h e r m a l l y desorb th e c o m p o n e n t s in to(he in l e t of a gas c l t r ^ m a t o g r a p h . Thec o m p o n e n t s are s e p a r a t e d via the gasc h r a t t i a l o g r a p h and d e t e c t e d u s ing amass s p e c t r o m e t e r which It used top r o v i d e b o th q u a l i t a t i v e andq u a n t i t a t i v e i n f o r m a t i o n . T h ec h r o m a t o g r a p h i c c o n d i t i o n s as well ast y p i c a l mass spec trometer operat ingp a r a m e t e r s are given.3. interferences-

I n t . T ' . - l r - i n s I " • • v t i . i i l . - i l h t i l M
p l r s i v i I I t . i r y t , u n s i ( l c r ; i ( i l y f r o m

s o u f c u ( « > source, d e p e n d i n g u p o n t h e
d i v e r s i t y o f I l i c i n d u s t r i a l c o m p l e x o rm u n i c i p a l i t y being s a m p l e d I m p u r i t i e s
m tin- purge- gas and o r g a n i c c o m p o u n d so u i g a s s i n g f r o m i h e p l u m b i n g a h e a d o f: h t - i r . i p i i i x u u n t f o r t h e m a j o r i t y o f
c n n r . i n i i n i i t i o n prob l ems . T h e a n . i l y h t . t ls y s t e m must u. d e m o n s t r a t e d lo bo f r e e
f r o m i n i c r f R f d n e c s unu«.-t i«ic c o n d i t i o n s
o f i h c M n d l y s i s by running m e t h o db l a n k s M e t h o d b l a n k s arc run byc h a r g i n g I h e p u r g i n g d e v i c e w i t h
organi c f r e e w a t e r and a n a l y z i n g i t to anormal manner The use of n o n - T F E
p l . i s i i c ( i i b i n g , n o n - T F E t h r e a d s e a l a n t s .or f l o w c o n t r o l l e r s w i t h rubberc o m p o n e n t s i n t h e p u r g i n g d e v i c e s h o u l dbe a v o i d e d .

32 S a m p l e s can be c o n t a m i n a t e d byd i f f u s i o n o f v o l a t i l e o r g a n i c s
( p a r t i c u l a r l y m c t h y l e n e c h l o r i d e )t h r o u g h t h e s e p t u m seal i n t o t h e s a m p l ed u r i n g s h i p m e n t a n d s t o r a g e . A H e l d
b l a n k p r e p a r e d f r o m o r g a n i c - f r e e w a t e rand carried through the s a m p l i n g andh a n d l i n g p r o t o c o l can serve as a checkon such c o n t a m i n a t i o n .3.3 Cross c o n t a m i n a t i o n can occ-irwhenever h i g h l ev e l and tow levels a m p l e s a r e s e q u e n t i a l l y a n a l y z e d . T oreduce cross c o n t a m i n a t i o n , it isrecommended that (he purging deviceand s a m p l e syr inge be rinsed out twice.b e twe en s a m p l e s , w i t h o r g a n i c - f r e ewater . W h e n e v e r an u n u s u a l l yc o n c e n t r a t e d s a - n p l e i s e n c o u n t e r e d , its h o u l d ' j ? f o l l o w e d b y a n a n a l y s i s o fo r g a n i c - f r e e water to check for cross-c o n t a m i n a t i o n . F o r s a m p l e s c o n t a i n i n gl a r g e a m o u n t s o f wa t e r s o l u b l em a t e r i a l s , s u s p e n d e d s o l i d s , h i g h b o i l i n gc o m p o u n d s , o r h i g h o r g a n o h a l i d e l e v e l s .it may be necessary to wash out thep u r g i n g d e v i c e w i l l ) , a s o a p s o l u t i o n .rinse w i t h d i s t i l l e d water, and then dryI n a 1 0 5 ' C oven be tween a n a l y s e s .4. Apparatus and Materials.4 1. S a m p l i n g e q u i p m e n t , for d i s c r e t es a m p l i n g .4.1.1 V i a l , w i t h cap— 4o ml c a p a c i t yscrew cap (Pierc e #13075 or e q u i v a l e n t ) .

D e t e r g e n t wash and dry vial a t 1 0 5 ' C f o rone hour b e f o r e use.4.1.2 S e p t u m — T e f l o n * f a c e d stlicone( P i e r c e #12722 or e q u i v a l e n t ) . Det ergen twash and dry at 105*C for one hourb e f o r e use.4.2 Purge and t r a p device— Thepurge and t r a p equ ipmen t c on s i s t s o fthree s e p a r a t e piece s of a p p a r a t u s : apurg ing device, a trap, and a desorber.T h e c o m p l e t e device I s a v a i l a b l ec o m m e r c i a l l y f r om several vendors orcan be cons truc t ed in the l a b o r a t o r yaccording (o the s p e c i f i c a t i o n s of Bel la iand U c h t e n b e r g ( R e f . 2.3}. The sorbentt r a p c on s i s t s of V« in. 0.0. (0.105 in. I.D.)

A - 7 3
\ . '• i •••. It i r t i * $ M m l i - < . s h i , - , - ) t , , ;
| i ; i t : l . i - i l i v M i l I f ) ( i n u f T e n a x . - l j C ; ( i d ) J u <
m e s h ) a n d f l c m o f U i i v t s o n T y p f - I . ' i
s i l i c a g e l (35-4)0 m e s h ) Sec f i g u r e s 1
through 4 Ten c en t ime t e r t r a p s m.iy ! , .
u s f * d p r o v i d i n g ( h a t t h e r c t juvrr i c ": a n -
c o m p a r a b l e In the 25 cm t r . i p s

4 3 Cas c h r o m a i o g r u p h — A n . i l i ' i n :«
s y s l i ' t n c o m p l e t e w i t h a I c m p c r j h i r c
p r o u / i i n i m a b l e g a s c l i r o r n a i o g r i i p h
s u i t ' i l ' I e f o r o n - c o l u m n m^cHon ; m i f a t ;
required accessories i n c l u d i n g :ini i n a M i c a l c o lumn.4 . 1 1 C o l u m n 1 — A n f i f t . s h t i n L - n i
s t e e l C o l u m n ('/A in. OD >. 0.90 lu 0.105 m
ID) packed with 1% SP-1000 cnated en60/80 mesh C a r b o p a r . k Q p r e c e d e d by .1S - c m p r e c o l u m n p a c k e d w i t h 1 % S P - l w oc o a t e d on 60/80 mush C h r o m o s o r b W -\g l a s s c o lumn ( ' A i n O D x 2 m m I D ] m;i>b e s u b s t i t u t e d . The p r c c o l u m n i sn e c e s sary o n l y d u r i n g c o n d i t i o n i n g .4.3.2 C o l u m n 2 — A n f l f t . s t a i n l e s ss t e e l column ('/« in OD x 0.09 lo 0.105 m
ID) p a c k e d w i t h 0.2% C a r b o w a x 1500coated on 60/80 mesh C a r b o p a c k Cpreceded by a l ft. s t a i n l e s s steelcolumn ('/« in. OD x 0.09 to 0.105 in. ID;p a c k e d w i t h 3% C a r b o w a x 1500 c oa t ed
on GO/60 mesh Chromosorb W. A g l a s sc o l u m n ('/4 in. OD x 2 mm ID) may bes u b s t i t u t e d . T h e p r e c o l u m n i s n e c e s saryo n l y d u r i n g c o n d i t i o n i n g .4.4 S y r i n g e s — # I a s s . 5-ml h y p o d e r m i cw i t h L u e r - L o k t i p (3 each).4.5 M i c r o s y r i n g e s — 1 0 . 25. 100 jil4.0 2-way syringe v a l v e w i t h L u e r
ends (3 each. T e f l o n or Kel-F).4.7 S y r i n g e — 5 ml g a s - t i g h t w i t h s h u t -
o f f valve.4.8 8-inch, 20-gauge syringe n e ed l e -One per each 5-ml syringe.4.9 M a s s S p e c t r o m e t e r — c a p a b l e ofs c a n n i n g f r o m 20-260 in six s e c ond s orless at 70 veils (nominal), and produc inga r e c o g n i z a b l e mass sp e c t rum at u n i tr e s o l u t i o n f r om 50 ng of DFTPP wheni n j e c t e d t h r o u g h th e GC i n l e t . The massspec trometer must be in t e r fa c ed with agas e h r o m a t o g r a p h e q u i p p e d w i t h ana l l - g l a s s , on-column i n j e c t o r s y s t e md e s i g n e d f o r p a c k e d co lumn a n a l y s i s .A l l s e c t i on s o f t h e t r a n s f e r l i n e s must b eg l a s s or g l a s s - l i n e d and d ea c tu ated. UseS y l o n - C T . S u p e l c o . ( o r e q u i v a l e n t ) l odeact ivate . The G C / M S inter face canu t i l i z e any s e p a r a t o r that givesr e c o g n i z a b l e mass s p e c t r a ( b a c k g r o u n dc o r r e c t e d ) and a c c e p t a b l e c a l i b r a t i o np o i n t s at the l imi t of d e t e c t i o n s p e c i f i e dfor each compound in T a b l e 2*4.10 A c o m p u t e r system should beinterfaced to the mass spectrometer toa l l o w acqui s i t ion of continuous massscans for the duration of thac h r o m a t o g r a p h l c program. T h e c o m p u t e rsys t em should also be equ ipped withmass s t o rage devices f o r sav ing a l l d a t af r o m G C - M S runs. T h e r e must be
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' a n y n ' n " ' « l ' « - ' « . i i * * :* n d p l o t t i n g t h e i n t e n s i t y o f t h e
ion* with respect to time or scannumber. T h e a b i l i t y t o i n t e g r a t e t h e area
tmd#r a s p e c i f i c ion p l o t peak isc s s c f i i i a ! f - ; r q u a n t i f i c a t i o n .

5. Reagents.5 . 1 S o d i u m i h i o s u l f a t c — ( A C S )
C r a n u l u r .5 . 2 T r a p M a t e r i a l s5.2. » Porous p o l y m e r p a c k i n g CO/00mesh c h r o m a t o g r a p h i c grade T e n a x CC

iputerwitha l t d a t a

S 2 3 S i l i c a gel-(35-60 mesh)—S 2 2 T h r e e p e r c e n t OV-1 on
C t K o m o s o r b - W 00/60 mesh. Davisoo.crude- 15 or e q u i v a l e n t .S i A c t i v a t e d carbon— F i l t r a s o r b - 2 0 0
( C n l g n n Corp ! ° r e q u i v a l e n t .54 O r g a n i c - f r e e waterS.4.1 Organic-free water is d e f i n e din w a i t e r f r e e o f i n t e r f e r e n c e when
c m p l o j . ; d in ihc purge and trapp r o c e d u r e d e s c r i b e d herein. I t i sg c n e n i l c d by p a s s i n g tap water or wellw a t e r t h r o u g h a carbon f i l t e r b e dc o n i a i n i n g abou t 1 l b . o f a c t i v a t e d
cnrbon.$ 4.2 A w a t e r s y s t e m (MilliporeS u p c r - Q or e q u i v a l e n t ) may be used lagencr ,n t e o r g a n i c - f r e e d e i o n i i e d water-S.4.3 Organic- fr e e water may also be
p r e p a r e d by b o i l i n g wa t e r for 15
m i n u t e s . S u b s e q u e n t l y , wh i l em a i n l i n i n g t h e t e m p e r a t u r e a t 9 0 ' C ,h u i ' h l c o c o n t a m i n a n t - f r e e i n e r t g a s
f h r o u i t l i t-ic water for one hour. W h i l e•!i! t ho t . t r a n s f e r the w a t e r to a narrow
mouth strew cap b o t t l e e q u i p p e d with a
T r f l o n s ea l .5 5 S l o c k s t a n d a r d s ( 2 m g / m J J —P r r p a r f i s t u c k s t a n d a r d s o l u t i o n s i n
m r i h n n o l u s i n g a s s a y e d l i q u i d s or ga s e s,ts a p p r o p r i a t e . Because of Ihc t ox i c i lyof «om<* of the o r g a n o h a l i d e a . primary•Mill ion* of these ma t e r ia l s should be
r i r r p n r c d in a hood. A NIOSH/MESAu n p r o v e d t o x i c gas r e s p i r a t o r should beworn when the a n a l y s t h a n d l e s highc o n c e n t r a t i o n s o f such m a t e r i a l s .5.5.1 P l a c e about 9.8 ml of methanolt f i i o R 10 ml ground g l a s s s t o p p e r e d
volumetr i c f l a s k . A l l o w the f l a s k tos t a n d , u n s t o p p e r e d , for about 10 minutesor until all alcohol wetted surfaces haved r i e d . T a r e the f l a s k to the nearest 0.1
«8-5.5.2 Add the as sayed r e f e r e n c em a t e r i a l ;

5.5-2.1 Liquids— using a 100 pi•yrtnge. i m m e d i a t e l y add 2 to 3 d r o p s off l u a y e d reference material to the f l a s k .then reweigh. Be lure that the d r o p s fal ld i r e c t l y into the alcohol withoutc o n t a c t i n g th e neck o f th e f l a s k .5.5.2.2 Gase s— To p r e p a r e s t a n d a r d sof bromomethane. chloroelhane,c h l o r o m c t h a n c , and vinyl c h l o r i d e , f i l l a

r u f r r t n c e a i a m j i i r i i l o th e 5 U-ml nmrklx>wcr the n e e d l e to 5 mm above themethyl alcohol menicus. S l o w l y i n j e c tthe r e f e r e n c e s t a n d a r d i n t o the neck o fthe f l a s k (the heavy gat w i l l r a p i d l yd i s s o l v e into ( h e m e t h y l a l c o h o l ) .5.5.3 Reweigh the f l a s k , d i l u t e t ov o l u m e , s t o p p e r , t h en mix by i n v e r t i n gt h e f l a s k s everal t i m e s . T r a n s f e r : h s
s t andard s o lu t i on to a 15-ml screw-capb o t t l e e q u i p p e d w i t h a T e n o n c a p l i n e r .5.5.4 C a l c u l a t e the concentration inm g p e r m l ( e q u i v a l e n t t o f i g p e r j i l ) f r o m
the net gain in we ight .

5.5.5 S t o r e s t o ck s t a n d a r d s at 4' C.Prepare f r e s h s t a n d a r d s every secondday for the f our gases and 2-c h l o r o e t h y l v i n y l e t h e r , A ! ! o i l i e rs t andard s must be replaced with f r e shs t a n d a r d s each week.
5.6 S u r r o g a t e S t a n d a r d D o s i n gS o l u t i o n — F r o m s tock s t a n H - ' d s o l u t i o n sp r e p a r e d as above, add a vo lume to g ive1000 u,g each of bromochloromethane.Z - b r o m o - l - c h l o r o p i O p a n e , and 1.4-dichlorobutane to 40 ml of organic- freewater c o n t a i n e d in a 50-ml vo lumetr i cf l a s k , mix and d i l u t e to volume. P r e p a r ea f r e s h surrogate s t a n d a r d do s ings o l u t i o n weekly. Dose the surrogates tandard mixture into every 5-ml sampleand r e f e r e n c e s iandard a n a l y z e d .&. Ca/ibfation.6.1 U s i n g the s tock s t a n d a r d s ,p r e p a r e secondary d i l u t i o n s t a n d a r d s o ft h e c o m p o u n d s o f i n t e r e s t , e i t h e r s i n g l yor mixed t o g e t h e r in m e t h a n o l . Thes tandard s should be at concentrationssuch that the aqueous s t a n d a r d sprepared in 6.2 will bracket the workingrange o f t h e chromatograph i c system. I fthe l imi t of d e t e c t i o n l i s t e d in T a b l e 2 is10 ng/1. for e x a m p l e , p r e p a r e secondaryme th a n o l l e s t a n d a r d s at 100 jig/L andSOC M-g/1, so that aqueous s tandardsp r e p a r e d f r om ".hee s econdarycalibration s tandards , and the primarys t a n d a r d s , wi l l d e f i n e the l i n e a r i t y o f theda t e c t o r In the working range.6.2 Using both the primary ands e condary d i l u t i o n s t andard s , p r e p a r ecalibration s tandards by c a r e f u l l ya d d i n g 20.0 u.1 of the s tandard inmethanol to 100. SOO, or 1000 ml oforgani c- f r e e water. A 25 pi syringe( H a m i l t o n 702N or equ iva l en t) should beused for t>.U o p e r a t i o n . T h e s e aqueouss t a n d a r d s must be p r e p a r e d f t e a h d a i l y .6.3 Assemble the necessary gasc h r o m a t o g r a p h l c and mass sp e c t rome t era p p a r a t u s and e s tabl i sh operatingparame t e r s equ ival ent to thoseI n d i c a t e d In T a b l e 2, By Infectingsecondary d i l u t i o n i t a n d a r d s . e s t a b l i s hthe l i n e a r range of the a n a l y t i c a l ty s t emfor each compound end demonstratel h a l th e a n a l y t i c a l sys t em meets th e

6.4 A s s e m b l e the ne c e s sary p u r g eand trap device. Pack the t r a p aa shownin F i g u r e 2 and c o n d i t i o n o v e r n i g h t at a
nominal 190* C by b a c k f l u s h i n g wi th aniner t gas ( low of at l e a s t 20 m l / m i n .
D a i l y , pr i or to use. c o n d i t i o n the t r a p sfor 10 m i n u t e s by b a c k f t u s h i n g at 130' C.
A n a l y z e aqueous c a l i b r a t i o n s t a n d a r d s(6.2) according lo the purge and ' .rapproc edure in S e c t i o n 9. C o m p a r e the
responses to those obtained by i n j e c t i o no f s t a n d a r d s (6.3). t o d e t e r m i n e t h ea n a l y t i c a l pr e c i s i on . T h e a n a l y t i c a lp r e c i s i o n o f the a n a l y s i s o f aqueouss t a n d a r d s must b e c o m p a r a b l e t o d a t ap r e s e n t e d by C e l l a r and L i c h t e n b e r g(1978, R e f . 1} b e f o r e r e l i a t t e s a m p l eanalys i s may begin.6 . 5 I n t e r n a l S t a n d a i d M e t h o d — T h einternal standard approach isa c c e p t a b l e f o r t h e p u r g e a b l e organic s .T h e u t i l i z a t i o n o f t h e i n t e r n a l s t a n d a r dm e t h o d requires th e p e r i o d i cd e t e r m i n a t i o n o f r e s pon s e f a c t o r s ( R F )which are d e f i n e d in equation l.

o

Eq. (1) RF — ( A ^ C t a l / t A u C , ) r\i
Wher«: -A, is the integrated *«a or peak height of v\lth« c K a r a c l e r w u ' c ion for (he p r i o r i t y p o l l u t a n t Q-,
lUndard.A* i* the i n t e g r a t e d «re« or p e a k h e i g h l of £5the characters tic ion for the (Memsi( t a n d a r d ,Cu ia the amount of the internal s tandard in

C, is the amount of the p o l l u t a n t s tandard
in j i g .

T h e r e l a t i v e r e spons e ra t io f o r eachp o l l u t a n t should be known for at leas t
two concentrat ion v a l u e s — S O ngi n j e c t e d to a p p r o x i m a t e 10 jig/! and 500ng to a p p r o x j m a t e the 100 j ig/1 l e v e l .T h o s e compounds that do not r e spondat either of these l eve l s may be run atconcentrat ions a p p r o p r i a t e t o theirresponse. The response f a c t o r (RF) mustbe de termined over all concentrat ionranges of s tandard (C.) which are beingdetermined, ( G e n e r a l l y , the amount ofinternal s tandard added to each ex trac tis the same so that C^ remainsc o n s t a n t . ) T h i s should be done byprepar ing a calibration curve where there spons e f a c t o r ( R F ) i s p l o t t e d aga in s tthe standard concentration (C,). Use aminimum of three concentrat ions overthe range of interest . Once thiscalibration curve has been determined.tt should be v er i f i ed d a i l y by i n j e c t i n g atleast one standard solution containinginternal s tandard . I f s i g n i f i c a n t d r i f t h a soccurred, a new calibration curve mustbe constructed.

N o t * ! — - E P A . through i t s contractors andcertain df Its Regional Laboratories Itcurrent ly e v a l u a t i n g «etecl«d c o m p o u n d ) f o r
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III
06 The e s i e rnr t l s t a n d a r d methodcan al so be used *( the d i s c r e t i o n of the

a n a l y s t . Prepare a m a s t e r c a l i b r a t i o ncurve u s ing A m i n i m u m of threes t a n d a r d s o l u t i o n s of bitch of thecompounds that are Id be measured. Plo t
c onc en t ra t i on s versus i n t e g r a t e d areasor p eak h e i g h t s ( s e l e c t e d c h a r a c t c n s l i cton (or GC/MS). One p o i n t on eachcurve should approach the method•detection l i m i t . After the master se t o fin s trument c a l i b r a t i o n curves have been
e s t a b l i s h e d , t h e y should b e v e r i f i e dd a i l y by i n j e c t i n g a t l e a s t one s t a n d a r d
so lu t i on , i f s i g n i f i c a n t d r i f t has occurred.4 new cal ibrat ion curve must beconstructed.7. Quality Control.7.1 Before proce s s ing any s a m p l e s ,the a n a l y s t should d a i l y demons tra t e ,Uvough the analys i s of an organic-freewater method b l a n k , t h a t (he ent irea a a l y l i c a l s y s t e m i s i n t e r f e r e n c e - f r e e .7 .2 S t a n d a r d q u a l i t y assurance
prac t i c e s should be used with th i smethod. Field r ep l i ca t e s should becol lected to v a l i d a t e the precision of thes a m p l i n g t echnique. L a b o r a t o r yr e p l i c a t e s s h o u l d be analyzed tov a l i d a t e (he pre c i s i on of (he analys i s .
F o r t i f i e d samples should be analyzed tova l ida t e the accuracy of the analysis,7.3 The ana ly s t s h o u l d m a i n t a i nconstant s u r v e i l l a n c e of both thep e r f o r m a n c e o f the a n a l y t i c a l s y s t e mand the e f f e c t i v e n e s s of the method ind e a l i n g with each s a m p l e matrix bydetermining the preci s ion of the methodin blank water and spiking each S-mJs a m p l e , s t a n d a r d , and blank withsurrogate halocarbons.7-A.Z Determine the precision of theme&ud. by dosing blank water with thecompound! s e l e c t ed as surrogates t andard s—bromoch l oromiUiane , 2*bromo-l-chloropropane. and Li-dichIarobutaMe~«nd mem bag r ep l i ca t eanalyses. Calculate the recovery And itsS t a n d a r d deviation. T h e s e compoundsr e p p a M n t early, middl e , tad late eluter*over the range of the p o l l u t a n tcompounds.7J.2 The lajnplft matrix can a f f e c tthe purging e f f i e i e n c l e * of individualcompounds; therefore, each sample mustbe dosed with the imrogate s tandardsand analyzed fn • manner identical tothe internal s tandards m blank water. Ifthe recovery of the iurrog*te *taadaxrfthow« a deviation greater than twostandard deviation* (7-11), repeat thedosed s a m p l e analyses* If the deviationIs again greater than two standarddeviations, dosa another aliquot of thelame s a m p l e with the compound* ofI n t e r e s t at A p p r o x i m a t e l y two times the

< : U H I ; I f u i u i a u*m# ( h c t e d . i l a .t t . St' .Tip/t f CaHcction. Preservation,and Handling.Q.I Grab s a m p l e s mual be c o l l e c t edin g la s s containers having a totalvo lume grea t er t h a n 20 ml. Fill (bes a m p l e b o t t l e s in «uch a manner t h a t noair b u b b l e s p a s s t h r o u g h iht s a m p l e usthe b o t t l e i i being f i l l e d . S e a l the b o t t l e s•o that no air bubbles are entrapped ini t . M a i n t a i n the h e rme t i c seal on thes a m p l e b o t t l e u n t i l t i m e o f a n a l y s i s .9,2 The s a m p l e must be iced orre fr igerat ed f r om the time of co l l e c t i onu n l i l extraction. If (he s a m p l e containsr e s i d u a l chlorine, add s od iumt h i o s u l f a t e p r e s e rva t iv e ( 1 0 / i g / 4 0 m l ) t o(he e m p t y s a m p l e b o t t l e s j u s t prior t os h i p p i n g (o the s ampl e sits. HI! withs a m p l e j u s t (o overf lowing, seat theb o t t l e , and shake v i g o r o u s l y for 1minute .3,3 All s a m p l e s must be analyzedwi th in 7 days of c o l l e c t i on .9. Sample Extraction and GasChromatography.Q.I Remove s t a n d a r d s and s a m p l e sfrom cold storage ( a p p r o x i m a t e l y anhour prior to an ana ly s i s) and bring toroom t emperature by p l a c i n g in a warmwater bath at 20-25*C.9.2 A d j u s t the purge gas (nitrogen orh e l i u m ) f l o w rate to 40 ml/min. A t t a c h•the trap inlet to the purg ing device, ant'set the device to the purge mode. Openthe syringe valve located on the p u r g i n gdevice a a m p l s i n t r o d u c t i o n needle.9.3 Remove the p lunger from a 5 mlsyringe and at tach a closed syringevalve . Open (he s a m p l e b o t t l e (ors t a n d a r d ) and c a r e f u l l y pour the s a m p l einto the syringe barrel until it overf lows .Replace the syringe plunger andcompress the sample. Open the syringevalve and venf any residual air whi l ea d j u s t i n g the s a m p l e volume to 5.0 mlSince this process of taking an a l iquo tdestroys the v a l i d i t y of the sample forf u t u r e analysis, the analyst should fill asecond syringe at this time to protectagainst p o s s i b l e los s o f da ta . Add 5.0 j i lof the surrogate s p i k i n g s o lu t i on (7.3)through the valve bore, then close (hevalve.0.4 Attach the syringe-valveassembly to the syringe voJve on thepurging device. Open the ayringe valveand inject the sampl e into (he purg ingchamber.3.5 Close both valves and purge the' a m p l e f o r l & O s f c . Q S minutes.9.6 After the 12-minute purge time.attach the trap to the chromatograph,and adjus t the device to the desorbmode. Introduce the trapped materials tothe GC column by r a p i d l y heating th«t r a p t o l e o ' C whi l e b a c k f l u s h i n g t h e

c.tniiul b e (ichiuvi id . Hie gH3
c h r o m a t o g r a p h i c c o lumn must be useda* * s e condary t r a p by c o o l i n g i t t o 30 'C( o r subarobient , i f p r o b l e m s p e r a u i j
instead of the init ial programt emperature of 45*C.

9.7 W h i l e the t r a p i s b e i n g desorbcdi n t o t h e g a s c h r o m a i o g r a p h . e m p t y t h ep u r g i n g chamber usm? (he s a m p l e
introduc t ion ayringe. W a s h ihe chamberwith two 5-ml f l u s h e s of o r g a n i c - f r e ewater. Afi cr (he p u r g i n g dev i c e ha s beene m p t i e d , c o n t i n u e t o a l l o w t h e p u r g e g u s( o vent t h r o u g h I h e chamber u n t i l t h e f r i tis dry, and ready for Ihe next s a m p l e .

9-8 A f t e r desorbing (he s a m p l e forf o u r m i n u t e s , r e c o n d i t i o n I h e t r a p b yr e t u r n i n g the p u r g e and t r a p d ev i c e t ot h s p u r g e mode. W a i t I S s econds thendose the syringe valve on (he p u r g i n gdevice (o begin gas f l o w through thet i a p . M a i n t a i n (he t rap t e m p e r a t u r e a t1 6 0 ' C . A f t e r a p p r o x i m a t e l y sevenminu t e s , turn of f the t r a p h e a t e r and popen the syringe valve to s l o p the gasf l o w tnrough the trap. When cool, the Ct r a p is r eady for the next sarr.ple. {Nole;(AI f (hi s b i k e o u t s t e p i s o m i t t e d , t h eamount of water enter ing the GC/MS 'system will p r o g r e s s i v e l y increase 'causing deterioration of and p o t e n t i a lshut down of the system.)9.9 The analys i s of blanks la mostimpor tant in the purge and traptechnique since the purging device andthe trap can be contaminated byresidues from very concentre teds a m p l e s or by vapors in the laboratory.Prepare blanks by f i l l i n g a s a m p l e b o t t l ewith organi c- f r e e wale;- that has beenprepared by pas s ing o i i t i l l e d water
through a pretested activated carboncolumn. Blanks should be sealed, storedat 4*C and analyzed with each group ofs a m p l e s .

10. Gas Chrotnatography-~Mas$Spectroaietry.10.1 T a b l e 2 summarize* therecommended gas chromatogr sphi ccolumn material* and openingconditions for the instrument. I n c l u d e dIn thii table are estimated retentionlimes and aenaitiviliei that tboutd beachieved by this method, An example ofthe s e p a r a t i o n achieved by Column 1 Isshown in Figure S.10.2 GC-MS Determlnadon—S u g g e s t e d analytical coadilions fordetens iaat io f l of the p o l l u t a n t samenable to purge and t r a p , tuing theTekmar I C S - t and GC/MS are givenbelow. Operat ing condition) vary f romone »yitem to another; therefore, eachanalyst mint optimize the condit ions foreach purge end trap and GC/MS eystem,10.3 Purge Parameters.
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l*(*f»* « « » — H e l i u m . )»t|(h | ' " " ' ( t : 1 - " 1 ' 'Purge t t f f t e — i Z n i i n u i e * .f W j t * f l o w — < 0 m l / m m .T r a p d i m e n s i o n s — ' A i n . O O ( 0 1 0 5 i n .
I . U ) t 2 5 c m l o n gT r a p t o r b e n l — T e n s K - G C . GO/00 mesh ( I S
C M I . p l w * T y p e I S ( i l i c a f l u l . 35/00 mesh ( 8
c«*O f s o * - p i " i n f l o w — 2 0 m l / m i n .p r u i r p t i o n I t m e — 4 mm.

| ) r » i n - p ' i a n t s m p c r a l u r t — 1 0 0 ' C .
10.4 M a s s S p e c t r o m e t e r P a r a m e t e r s .

£ ! « < : ' « > " e n e r g y — 7 0 v o l t s ( n o m t n o l ) .M a s s r a n t f c — 2 l > - £ 7 . 3J-2W amu.
Sc.»n n m < J — C second* or (es s .

105 C a l i b r a t i o n of the gase h r o m a i o g r a p h y - m a s s s p e c t r o m c l r yf C C - M S s y s t e m — E v a l u a t e t h e systemperformance each day (hat it is to beused f o r Ihe a n a l y s i s o f s a m p l e s o rb l u n f c j b y e x a m i n i n g ( h e mass s p e c t n i m
of DFTPP or BFB.10 5 1 To uae DFTPP. remove Ihea n a l y t i c a l co lumn and s u b s t i t u t e ac o lumn more a p p r o p r i a t e t o the b o i l i n gp o i n t of the r e f er ence compound (e.g. 3%SP-2250 on S u p e l c o p o r l j . Inje c t a
j o l u i i o n c o n t a i n i n g SO ng DFTPP andcheck to insure thai (he per formancec r i l c n a l i s t e d in T a b l e 3 are met.10.5.2 To use BFB, i n j e c t a s o l u t i o n
c on ta in ing 20 ng BFB and check toinsure ( h a t ( h e p e r f o r m a n c e cr i t er ial i s t e d m T a b l e 4 are met.10.5.3 I f ( h e s y s t e m p e r f o r m a n c e
c r i t e r i a ore not met for e i t h e r t e s t , thea n a l y s t must re tun* Ihe s p e c t r o m e t e rnnd r e p e a t (he p e r f o r m a n c e check. The
p e r f o r m a n c e cri teria must be met b e f o r et i n y s a m p l e s or s t a n d a r d s may be
u m i l y z e d .10.0 A n a l y z e an Internal or externale i i h b r a i i o n s t a n d a r d t o d e v e l o pr e spon s e f a c t o r s f o r each compound.I I . Qualitative a n d Quantitative
Determination.l l . l T o q u a l i t a t i v e l y i d e n t i f y ac o m p o u n d , o b t a i n sn Ex trac t ed IonCurrent P t o f i l n ( E I C P ) f o r t h e pr imary
ion and at l e a s t (wo other ions (ifa v a i l a b l e ) l i s t e d in T a b l e 5 . The cr i t er iabe low must be met for a q u a l i t a t i v eI d e n t i f i c a t i o n .11.14 The charac t e r i s t i c ions for thecompound must be found to maximize in(he tame or wi th in one cpec trum of eachother.

11.1.2 The retention time at thee x p e r i m e n t a l maai spectrum must bew i t h i n ±60 seconds of the r e t e n t i o nl i m e o f the a u t h e n t i c compound,11.1.3 The rat ioi of the three EICPpeak h e i g h t s must agree within ±20%w i t h the r a t i o s o f the r e la t iv e i n t e n s i t i e sfor these ions in a re f erence masss p e c t r u m . The r e f er ence mass s p e c t rumcan be o b t a i n e d f r o m e i th er a s t a n d a r d

. 1 1 1 . 1 1 ) J'-.l I ' l l I l l i c i t '.'.!• I - ' N ' . ' - • ! • - - ' . - P • •
f r o m i t r e f e r e n c e I t l i r . i r y

11.1.4 S t r u c t u r a l i s o m c f * ( h a t havevery s i m i l a r mass s p e c t r a can bee x p l i c i t l y i d e n t i f i e d o n l y t f t h e r e s o l u t i o nb e tween the i s omer s in a s t a n d a r d mixi s a c c e p t a b l e . A c c e p t a b l e r c s o l u l i o n i sachieved i f t h e v a l l e y h e i g h t b e t w e e ni snmers is l e s s t h a n 25% of (he sum ofthe Iwo p eak he ight s . Otherwise,s t r u c t u r a l i somcra are i d e n t i f i e d a si s omer i c pa ir s .11.2 The p r i m a r y i on l i s t e d in T a b l e 5is to be used to q u a n t i f y eachc o m p o u n d . I f t h e s a m p l e p r o d u c e s a ni n t e r f e r e n c e for the p r i m a r y ion. use asecondary ion to q u a n t i f y .11.3 For low c o n c e n t r a t i o n s , or d i r e c taqueous i n j e c t i o n o f a c r y l o n i l r i l e andgcrolein. the character i s t i c masses l i s t e dfor (he c o m p o u n d s in T a b l e 5 may beused f o r s e l e c t e d i o n m o n i t o r i n g ' S I M ) .SIM is the use of a mass i p e c t r o . n e t e r asa s ub s t anc e s e l e c t i v e d e t e c t o r bym e a s u r i n g the mass s p e c t r o m e t r i cr e spons e at one or several c h a r a c t e r i s t i cmasses in real time.11.4 I n t e r n a l S t a n d a r d M e t h o dC a l c u l a t i o n s — By a d d i n g a c on s tan tknown amount of internal s tandard (Cu
in j i g ) t o every s a m p l e e x t r a c t , th ec onc en t ra t i on of (he p o l l u t a n t (C») inj i g / 1 in the s a m p l e i s ca l cu la t ed usingequa t i on 2. '

( A J T C J

Where:
V, it trie v o l u m e of the o r i g i n a l t a m p l e inl i t e r s , and the other lermi ire d e f i n e d asin S e c t i o n 6.5. To q u s n t i f y , tdd thain it ma I i t a n r j a r d to the 5.0 oil ( a m p l e nomore than « few minute* b e f o r e p u r g i n gto minimize the p o s s i b i l i t y of \ottei dueto e v a p o r a t i o n , a d s o r p t i o n , or chemicalreac t ion. C a l c u l a t e the concentrat ion byus ing the previou* equation* with thea p p r o p r i a t e r e spons e f a c t o r taken fromtrie e t l i b r t t i o n curve.

I l . S E x t e n r a l S t a n d a r d M e t h o dCalcu la t i on s— The concentration of theunknown can be c a l c u l a t e d f r om thes l o p e and in t e r c ep t o f the m u l t i p l e p o i n tc a l i b r a t i o n curve. The unknownconcentra t ion can be d e t e r m i n e d u s i n gequat ion 3.

(VJ
Whrre:
A» Ma« of compound from cal ibrat ion curvef n $ / 5 ml).^ ,•» volume of water purged (5 m l ) .

11.8 An a l t e r n a t e external s t a n d a r da p p r o a c h f o r p u r g e a b l e i u t i l i z e s a s i n g l epo in t c a l i b r a t i o n . Prepare end analyze areference s t andard tha t c l o s e l y

• , . . - - .- ...... ...... A - 7 6• . m i i | ' » i " - i i l in i i a . t m p l c C. , i i , , i . . . i . - i t
c o n c e r t i r u i i o n i n l l t c s a m p l e u s i n gC q u a d o n o.

£q, 4 ten
W h e r e :
A = area of the u n k n o w n
0" c o n c e n t r a t i o n of s t a n d a r d (jig/1)C * a r c a o f I h e t l a n d a r d .

11.7 R e p o r t a l l r e s u l t * to two
s i g n i f i c a n t f i g u r e s . W h e n d u p l i c a t e a n ds p i k e d s a m p l e s a r e a n a l y z e d , a l l d a t ao b t a i n e d s h o u l d b e r e p o r t e d . R e p o r tr e s u l t s i n micrograms p e r l i t e r w i t h o u lc orr e c t i on f o r recovery d a t a .12. References,

I . "The A f l a l y i i * o f H s l o g e r . a i e d C h e m i c a lI n d i c a t o r ! o f I n d u s t r i a l C o n U r r r n a i i o n mW a t e r by the P-irge and T r a p M e t h o d . " U S.EPA. Environmenta l M o n i t o r i n g a n d S u p p o r tL a b o f a l o r y . C f n c i n n a l i . CH. 45203. Dec. 1978.Z, " S y m p o s i u m on M e a s u r e m e n t of OrganicP o l l u t a n t s i n W a t e r a n d W n s t e w a i e r . " A S T MS p e c i a l P u b l i c a t i o n . 1979 ( I n P r e s s ) .3. "Determining V o l a t i l e Organic* atM i c r o g r a n v p e r - L j t e r Levels by Gas
C h r o i n a t o g r a p h y , " T. A. JJellar and 1. 1.U c h l e n b e r g , loar.AWWA. 63, y3*-?M. Dec.1974.4. ASTM Annual S t a n d a r d s — W a t e r , part31 . Me'Jiod D2908 " S t a n d a r d RecommendedPrac t i c e for M« M u r i n g W a t e r by Aqueoui*I n j e c t i o n G a j Chromatography.**5. ASTM Annual S t a n d « r d * ™ - W a t i ! f . part31. Method D3371 " T e n t a t i v e M e t h o d of T e s tf or N i t r i l e i In Aqueous S o l u t i o n o f Gai LiquidChroma t o g r a p h , "

6 . "Direct A n a l y i i i o f W a t e r S a m p l e s f o rOr-ganJc P d l l u t o n t s with C a tC h f o m a t o g r a p h y - M » i s S p e c tromc try,"
H a r r i s . L £., Budde. W. L, and E i c h e l b t r j e r ,j. W. Anal Chcm* 40, 1912 (1974).
BibUography

1. " S a m p l i n g and A n n l y « U Procedure* forS c r e e n i n g o f I n d u s t r i a l E f f l u e n t s f o r P r i o r i t y
P o l l v ; « . i t s . M Mtrch 1977 (revised A p r i l 1977}.L J S K P A . E f f l u e n t G u i d e l i n e * Division.W a i h i n g l o n , D.C 204CO.t "Proceedings: Seminar on A n a l y t i c a lMethods for Priority Pollutants ," Volume 1—Denver. Co lorado , Nov«mber 1977; Volume2— SaviruaAh, Georgia M*y 1876: V o l u m e 3—N o r f o l k . Virginia . March 197ft USEPA.E f f l u e n t C u i d e l i i i a s Division. Wash ing t on .D.C. 20460.
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1 0 M M G L A S S F R I T
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/ S T A I N L E S S S T E E L

>X 13X MOLECULARV X S I E V E P U R G E^ G A S F I L T E R
' //

i
P U R G E G A SF L O W
C O N T R O L

F i g u r e 1 . P u r g i n g device

P A C K I N G P R O C E D U R E
G U S S

WOOL
G f t A D £ I S
S I L I C A G E L 8 C M

C O N S T R U C T I O N
C O M P R E S S I O N) . - F I T T I N G N U T

d"T*\ A N D F £ R R U L £S

T E N A X 1 5 C M

G L A S S S M M _WOOL T R A P I N L E T

R E S I S T A N C E W I R EW R A t t > £ D S O L I D
T H E R M O C O U P L E /C O N T R O L L E RS E N S O R

E L E C T R O N I CT E M P E R A T U R EC O N T R O LA N DP Y R O M E T E R
T U B I N G 2 5 C M0.105 I N . I . D .0.125 I N . O.D.S T A I N L E S S S T E E L

2, T r a p p a c k i n g s and c o n s t r u c t i o n to i n c l u d edeaorb
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F L O W C O N T R O L
P R E S S U R E

P U R G E G A S
F L O W C O N T R O L

13XS I E V E F I L T E R

I I O U ' D I N J t ' u M U i < * rvnu -.,,-.,^ C O L U M N O V c N
C O N F I R M A T O R Y C O L U M N

D E T E C T O R
____ A N A L Y T I C A L C O L U M N

O P T I O N A L 4-PORT C O L U M N
S E L E C T I O N V A L V E

6 - P O R T T R A P I N L E T" ' R E S I S T A N C E W I R E H E A ? 6 f t" - ^ C O N T R O L

P U R G I N G
D E V I C E

N o t e :A L L L I N E S B E T W E E N
T R A P A N D G C
S H O U L D B E H E A T E D
T O 8 0 ° C .

F i g u r e 3 . S c h e m a t i c o f p u r g e a n d t r a p d e v i c e - p u r g e mode

A - 7 9

C A R R I E R G A Sa o w C O N T R O LL I Q U I D I N J E C T I O N P O R T S
PRESSURE ^p
R E G U L A T O R

P U R G E G A S
F L O W C O N T R O L ~2b

1 3 X M O L E C U L A R j f e
S I E V E F I L T E R ' %

. P O R T T R A P I N L E T

C O L U M N O V E N
^ C O N F I R M A T O R Y C O L U M N

' n n n o — ~ ' I W "*-*•**• —i^_J U U J " ^ A N A L Y T I C A L C O L U M N
O P T I O N A L 4 - P O R T C O L U M N
S E L E C T I O N V A L V E

R E S I S T A N C E W I R E

P U R G I N G
D E V I C E

H E A T E R
< S C O N T R O L

N o t e :A L L L I N E S B E T W E E NT R A P A N o G C
S H O U L D B E H £ A T E O
T O 8 0 ° C .

f ^ i g u r e 4 . S c h e m a t i c o f p u r g e and t r a p device - d e s o r b mode
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I DAcvoi-83-a-oGii
l a b o r a t o r y S e r v i c e s Branch
U . S . E n v i r o n m e n t a l P r o t e c t i o nAgencyS i A D i v i s i o nA e h e n * . GA 30613

ATTACHMENT 3
E X T R A C T I O N A K D D I A L Y S I S O F

P R I O R I T Y P O L L U T A W T S I N S E D I M E N T & S O I L

IIII

1. j S c o i p e and A p p l i c a t i o n
1.1 T h i s method covers the d e t e rminat i on of p r i o r i t y p o l l u t a n t s in aoi l s* e e d i a e n t .
1.2 The l imi t of d e t e c t i o n for this net hod is u s u a l l y d e p e n d e n t upon the levelo f i n t e r f e r e n c e s ra th er than in s t rumenta l l i m i t a t i o n s . W h e r e in t e r f e r enc e sare not a p r o b l e m , the l imit of d e t e c t i o n for most c o m p o u n d s analyzed by

GC/HS is 5,000 y g / k g . . C%-̂ x\
1*3 T h i s method i s r e c o n & o e n d & t ) for u se only by e x p e r i e n c e d r e s i d u e a n a l y t t s

or under the close s uperv i s i on of such q u a l i f i e d p e r s o n a .
2. S u t B r o a r y . o f M e t h o d

A 30 gtn p o r t i o n of s a m p l e is »ixed vith anhydrous, aediua M l l f a E e and ex-t r a c e e d w i th 1:1 C H - C l , - a c e t o n e using aa ^ I t t A a o n i c probau The e x t r a c tl a f i l t e r e d , d r i e d , c o n c e n t r a t e d a n d c l eaned u p . u g j j i g g g j ^ p e r f f i e a e i o n chro-
The cleaned up extract i& concentrated and d i v i d e d ineo

3.
3*1
3.2

4.2
4.3
4*4
4.5

p o r t i o n s . One p o r t i o n is r e t a i n e d in m e t h y l e n e c h l o r i d e for screening onG C / F I D a n d ana ly s i s o n G C / M S f o r b a s e / n e u t r a l / a c i d c o a p o u n d a . T h e Other
p o r t i o n i s exchanged into hexanc for p e s t i c i d e a n a l y s i s on C C / E C .

»tn t e r f e ren c_e s
S e e A p p e n d i x I f o r general i n t e r f e r e n c e s .
Organic f f l a K e r i a l f o u n d n a t u r a l l y i n s o l i d s i n t e r f e r e s w i t h t h e a n a l y s i s o f
p e s t i c i d e s &nd must be removed by gel permeat ion c h r o m a t o g r a p h y .
A . p p a r _ a t u s and Mat_er ia l
Oven, d r y i n g .
Desicca tor .
C r u c i b l e s , p o r c e l a i n , squat f o r m . S i z e o r e q u i v a l e n t .
D i s p o s a b l e p i p e t s - f d r t t n n s f o r r l n g e x t r a c t s ,
S o n i c a t o r C e l l D i s r u p t e r - H e a t S y s t e m s - U l t r a s o n i c s , I n c . , w i th a 3/4"
h i g h gain p r o b e , 375 wat t or e q u i v M l f c n t .

4.6 Beakers t 400-al*
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11.*I
4.8
4,9

4.9*1
4.9.2

2 -
A-82

Drying tubes - 180 as X 25 taa.
f y r a x C l a s s Wool
O u t r e a t e d w i t h a c i d .
Washed w i t h a c id i c ac t ton*.

4,10 T u b s a w i t h a e r e w e a p s * 150 X IS ran (used for VGA a n a l y s i s ) .
4 . H F u r a a c e , a u / f l a .
4.12 Buchner f u n a a l f l .
4.13 F i l t e r p a p e r
4.14 K u d f e i m a - D a n i f l h ( K - D ) a p p a r a t u s ,

4.14.1 C o n c e n t r a t o r tube - 10 ol, g r a d u a t e d ( K o a t e a K - 570040-1025 or e q u i v a l e n t )
4.13.2 E v a p o r a t i v e f l a s k - 500 al ( K o a e e a - K - 57C001-0500 or e q u i v a l e n t ) .
4.14,3 S n y d a r coiuma - three-bail macro ( K o n t e s K - 503000-0121 or e q u i v t l a n e ) .

4.15 B o i l i n g c h i p s - Beryl a a d d l a s ( F i a h a r , 91915) c r u s h e d .
4.16 Oevlca for ni trogen blovdowo for f i n a l ex trac t concentracioo.
4.17 W a t e r b a t h * H e a t e d , v i th c t m c c n t r i c ring cover, c a p a b l e o f t e m p e r a t u r eeeneroi (t 2 * C ) .
4.IS V i a l s * 2 s i for GC auto s a m p l e r .
4.19 G*£ C h r o a a t o g r a p h - A n a l y t i c a l s y s t e m e o & p l e t e v i th gas chromatographs u i t a b l e f o r on-column I n j e c t i o n a n d a l l r equired a c c e s d c i r i e s i n c l u d i n gf l a a e i o n i z a t i o n d e t e c t o r , e l e c t r o n c a p t u r e d e t e c t o r , H a l l e l e c t r o l y t i cc o n d u c t i v i t y d e t e c t o r , t h e r m i o n i c N / P d e t e c t o r , co lumn s u p p l i e s , r e c o r d e r s ,

g a s e s , and s y r i n g e s .
4.19.1 E a s e / n e u t r a l co lumn and a n a l y t i c a l c o n d i t i o n s - C h r o m o s o r b W ( 1 0 0 / 1 2 0 ) ,coat (id w i t h 3t O V - 1 7 p a c k e d in a 6' X 2 ram ID p y r e x g l a s s co lumn. Dse ,u l t r a pur e n i t r o g e n at a f l o w r a t e o f 30 m i / m i n . Column t e m p e r a t u r e i she ld at 80*C for 2 min., p r o g r a o t n e d to 290 at 8 * / m i n , , And held at 290*Cfor 16 tc tn. (see f i g u r e 1 for chroaatogran).
4.19.2 A c i d c o l u t a and a n a l y t i c a l c o n d i t i o n s - S u p e l c o p o r t ( 1 0 0 / 2 0 0 ) coated w i t h12 S P - 1 2 4 0 DA, packed in a 4 f - l o n g X 2em ID p y r e x g l a s s column. Use u l t r apure n i t r og en carrier gas at a f l o w ra t e of 30 m l / e i i n . Column teope).*aeureh s ld a t SO'C for 2 min. programmed to 290*C at 8 'C/nin. , and held at 290*C• f c r 16 ain. (see f i g u r e 2 for chromatograo),
4.19.3 P e t t i c i d c co lumn a n d A n a l y t i c a l c o n d i t i o n s . S u p e l c o p o r t (100/120 f t e s h )coated with 1.5X S P - 2 2 5 0 / 1 .95H SP-2401. packed in A 6 - f t . X 4 M ID pyrexg l f t s s coluan. Use Argon 9 5 Z / f w t h a n e 5X» carrier gas at a f l o w rate of60 o l / a i n . Colurtn t empera tur e , i sothenaal at 200*C.
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3 - 1MCW01-83-R-OQ11

V A-83 -4.20 Cas. C h r o m A t o f . r a p h / M a s s S p e c t r o m e t e r , F i n n i g a n 320U & I K C O S 2300 D a t a S y s t e n .
4.20.1 P u r g e - a n d - T r a p - CheaicAl Date S y a t e m - 310 or equ ival ent .
4.20.2 VGA column and a n a l y t i c a l c o n d i t i o n s - C a r b o p a c k B ( 6 0 / S O f l e s h ) c oa t ed' with 1Z SP-1000 packed in a 10 ft. X 2 am ID p y r e x g l a s s coltom. Useu l t r a pur e h e l iua carrier gas at a f l o w r a t e of 30 m l / a i n . Column teo-

' p e r a t u r e is held at 50*C per 4 min. p r o g r a m e d to 2 X Q * C and held for 11 min.( * e e ' f i g u t e 3 f o r c h r o m a t o g r a m ) „ - • ' _
4.21 Gas C h r n r n a t o g f a p h / M a s s S p e c t r o m e t e r , F i n n i g a n 4000 and INCOS 2300Data S y s t e m . Scanned f o r m 33-450a m u w i th a scan time of 3 n B e e . / a a u.< O p e r a t e d in the e l e c tron ionizat ion mode. • • /
4.21 GC column - S a m e as l i s t e d in 4.20.1 and 4.20.2 or 30 met er IE-54 f u s e ds i l i ca c a p i l l l a r y co lum, 0.32 ma i .d. (see f i g u r e 4 for chromatogram andT a b l e 1 f o r c o n d i t i o n s ) ,
4.22 G a l p e r m e a t i o n c h r o o a t o g r a p h ( G P C ) A n a l y t i c a l Biochemical Labs , I n c .GPC A u t o p r e p 1002 or equ ival ent i n c l u d i n g :

4.22.1 25 ran ID X 600 - 700 SEA g l a s s column packed wi th 70 gfti of Bio-Beads
S X - 3 .

4 .22 .2 S y r i n g e , 10 nl with luer lok f i t t i n g .
4.22.3 S y r i n g e f i l t e r h o l d e r - s t a i n l e s s s t e e l a n d T F E , Caiman 4310 o r e q u i v a l e n t .
4.22.4 A n a l y t i c a l ba lanc e f o r G P C c a l i b r a t i o n u s i n g c o m o i l .

5. R e a g e n t s
5.1 S o d i u a S u l f a t c - anhydrous and reagent g r a d e , h ea t ed at 500*c for aminimum of tvo hours , coo l ed in a d e s i c c a t o r , and s t o r e d in a g l a s s

b o t t l e . Baker anhydrou s p o w d e r , c a t a l o g f 73898 or e q u i v a l e n t .

5 . 2 U e x a n e a n d m e t h y l c n e c h l o r i d e ( C i l . C l . ) - P e s t i c i d e q u a l i t y a n d d i s t i l l e d
in g l a s s . * '

5 .3 A c e t o n e - P e s t i c i d e q u a l i t y and d i s t i l l e d in g l a s s *
5*5 GPC c a l i b r a t i o n s o lu t i on s :

5.5.1 Corn oil - 200 t n j j / m l in d i c h l o r m c t h a n e .
5.5.2 b i ; : ( 2 - e l 1 i y l h c : y . y l | i h l l i a l ; i t e ) and p t - n t a c h l o r o p h p n o l - 4.0 t a g / n i l in d i c h l o r o -tac t hane .

inK%
CVJ
00oo

5*6 M f t h n n o . 1 - P e s t i c i d e q u a l i t y nml < l i A t i l \ c * c l in r.i»**s^-
5 - 7 k o a f . i ' f t l w n i t i r - w a t e r I n w M r l i i\\\ l u l c t r f o v o n t i n n o t ohnt^rvcd a t .d t i t r e t i o n o f t i n - p . - i r ^ i i u ' l c - u ; o f
5 . 8 S i i k - r o | ' t n t c l i t a n d a r i l f i - K . - i p l h a l c i u - t t g , K i L t o l t c - u x . i - n i - < J » | t ph.-nol

*• al l a t 3 J'i ' . / i t l in a
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7.t
7.1

7.2

7.3

7.4

7.5
7.6

7.7
7.8
7.9

7.10

8.1.1

8.1.2

6. Q u a l i t C o n t r o l A-84

See S e c t i o n 8, p. 2. of Laboratory Service* Braach Operation tad Qual i tyC o n t r o l
E x t r a c t i o n

Decant and d i s c a r d the water layer over the Aed t ruan t . , Mix * c a p l f r st h o r o u g h l y , e s p e c i a l l y coopos i eed s a a p l a a . Discard a n y f o r e i g n o b j e c t s*uch as s t i c k s , l eave s , and rocks.
W e i g h 5 g»s, of sample into a 150 X IS-ffln, aerew-cap tube , for v o l a t i l eorganic analy s i s . T h i s oust be dooe in a rooa f r e e of vo la t i l e organicc o m p o u n d s .
W e i g h 30 guts* of samp la into a 400-tal beaker and add 30 gms of anhydrous•odiua s u l f a c e . Mix veil and a l l ow to dry to a t a n d y t e x t u r e - * • *'Do aot allow to set aore than 2-3 oinutes to avoidloss of v o l a t i l e e x e r a c t a b l e s . Add surrogat e s and solvent inBted ia t e ly .I s e e d i a t e l y a f t e r we igh ing the saop l e for e x t ra c t i on , weigh 5*10 ga. ofthe p a r t i c a l l y - d r i e d eediment into A tared crucible . Determine the percents o l i d s by d r y i n g overnight at 103*. A l l o w to cool in a d e s i c c a t o r for ha l f
an hour b e f o r e wishing*. If p d r c e n t v o l a t i l e s o l i d s i s to b« d e t e rmined ,p l a c e the oven-dried s a m p l e into a m u f f l e f u r n a c e and i g n i t e a t S50*C for60 minu t e s . A l l o w to cool in a de s i c ca tor b e f o r e we ighing.
Add 100 al of 1:1 OLC1 J a c e t o t j e to the s a m p l e .
Place the probe about 1/2" below the s u r f a c e of the solvent but above the

layer.
S o n i c a t e for 3 ain. at f u l l power wi th p u l s e set at 502.
t>eeane the solvent into a Buchner funne l . . Repeat 7.5-7.S twice
Pour the e n t i r e s ampl e into the Buchner f u n n e l and rinse with bexaua.
C o n c e n t r a t e the e x t r a c t to 1 cd u s ing the KD a p p a r a t u s to concentra t ethe e x t r a c t to 5-7 ml and N* blowdovn for the f i n a l concent rat loo.

8.0 E x t r a c t c l e a n u p by 6 P C .
_ S _ e t u p _ n _ f t d _ _ C a l i b r a j : _ i o n

P a c k i n g tho c o l u m n - P l a c e 50 to 60 R of Bio R e a d s S X - 3 in a 400 ail beaker.Cover the beads w i t h d i c h l o r o m e t h a n c And a l l o w the beads to swell overnight( b e f o r e p a c k i n g the columns). T r a n s f e r the swe l l ed beads to the co lumn and
f l t . i r t p u n p i n n s o lv en t t h r o u g h thr c o l»nn t f r o i n b o t t o m to t o p t a t 5 .0A f t e r a p p r o x i m a t e l y 1 hour, a d j u r . t the pre s sure on the column to 7 to 10psi and p u m p an a d d i t i o n a l 4 hours to remove air f r o n tho coluon. A d j u s tthe column pressure p e r i o d i c a l l y as required to m a i n t a i n 7 to 10
C a l i b r a t i o n of the column - teiid 5 ol of the corn oil s o lu t i on iatol oop No. 1 f i n d 5 ml of the p l i t h a l a r c p l t r n o l s o l u t i o n i n t o l o o p Ko. 2. I n j e c tthe com oil and c o l l e c t 10 mj f r a c t i o n s ( i . e . , fhaftfcc- f r a c t i o n a l 2 minute
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i n t e r v a l s ) f o r 3 6 m i n u t e s . I n j e c t t h e p h t h a l a t e - p h e n o l s o l u t i o n w d c o l l e c tL5 al f r a c t i o n s for 60 minut e s . Determine ehe con oil e l u t i o n p a t t e n kye v a p o r a t i o n of each f r a c t i o n so drynees f o l l o w e d by a g r a v i m e t r i c d e t e r m i -na t i on o f t h e r e s i d u e . A n a l y z e t h e p h t h a l a t e - p h e n o l f r a c t i o n s b y C t / F I D o nthe SP-22SO-DA column* or the S E - 5 4 c a p i l l a r y column. P l o t the. c o n c e n t r a -t i on o f each c omponent in each f r a c t i o n versus t o t a l e lueo t volume (or t i m e )f r o m t h e i n j e c t i o n p o i n t s . Chooaa a ' ' d u a p time" which a l l o w 1 657. removalof the com oil and i S5X recovery of the b i a , ( 2 - e t h y l h * x y l ) - p h & a & l a e e . Choosethe " c o l l e c t time" to e x t e n d a t l e a s t 10 m i n u t e s a f t e r the e l u t i o n o f p e n t a -c h l o r o p h a n o l . "Wash" the column at leaat 15 minu t e s between s a m p l e s . T y p i c a lp a r a m e t e r s s e l e c t e d ere: Dump t i m e , 24 m i n u t e s (120 m l ) , c o l l e c t t i m e , 33minu t e s (165 m l ) , and wash t i m e , 15 ainutee (75 a l ) . The column e*a al so bec a l i b r a t e d by the use of a 254 am UV d e t e c t o r in p l a c e of grav ia e t r l c and CCa n a l y s e s o f f r a c t i o n s . M e a s u r e t h e peak areas a t var iou s e l u t i o n times t od e t e r m i n e a p p r o p r i a t e f r a c t i o n s ,
8 . 2 C P C E x t r a c t C l e a n u p

P r a f i l t e r o r load a l l e x t r a c t s v i a t h e f i l t e r h o l d e r t o avoid p a r t i c u l a r stha t e i g h t cause f l o w a t c o p i g e . Load f o u r c o n s e c u t i v e 5 .0 ml a l l q u o t s f ore x t r a c t s at 25 ml or one . ed a l i q u o t for e x t r a c t s at 10 ml. Purge thes a m p l e l o a d i n g t u b i n g t h o r o u g h l y w i th s o lvent b e t w e e n e x t r a c t s . A f t e re s p e c i a l l y d i r t y e x t r a c t s , r u n & G P C b l a n k ( i . e . , d i e h l o r e r m e t h a n e ) t o checkf o r carry-over. P r o c e s s t h e e x t r a c t s uaiag t h e d u m p , c o l l e c t , e n d vaahp a r a m e t e r s d e t e r m i n e d f r o m the c a l i b r a t i o n end c o l l e c t the cleaned e x t r a c t sin 400 ml b eaker s t i g h t l y covered wi th aluminum f o i l . C o n c e n t r a t e the cleanede x t r a c t s , c omb in ing c o l l e c t e d f r a c t i o n s f r o m m u l t i p l e i n j A C t i o c s , t o a p p r o x i -m a t e l y 10 al u s ing K u d e r a a - D a a i s h e v a p o r a t o r s and then to 1 ml aaLng K. blov-doun. T r a n s f e r 0.5 si of the c leaned ex t rac t to a 2 ml GC vial awl d i l u t e
wi th 0 .5 ml o f m e t h y l e n e c h l o r i d e . Label B/N/A and 4 Gil f i n a l volume.Reconnec t the tCD 500 ml f l a s k to the c o n c e n t r a t o r tube containing the o ther
0.5 ml of e x t r a c t and add 20-30 ml of haxane. Add a b o i l i n g c h i p end a n y d e rc o l u n n and p l a c e i t back on the s t e a m b a t h t o e l i m i n a t e th e me thy l ene c h l o r i d e ,
use N* b l oudovn to r e d u c e volume to 1 ml. T r a n s f e r to 2 ml GG vial and lab e lP e s t , and 4 ml f i n a l volume. I n t e n s e l y c o l o r ed e x t r a c t s may require a second
G P G c l e a n u p .

5 . 0 A n a l y s i s b y G a s C h r o f f i a _ t o g r a p l i y
9 . 1 G a s C h r o i f t a t Q g r a p _ h / F l a m e l o n i z a t i o n S c r e e n i n g o f B / H / A E x t r a c t s

9.1.1 T h e B / N / A e x t r a c t s a r e s c r e ened o n C C / F I D u s i n g t h e B / N co lumn. I f a o t h i n gis p r e s e n t as per 9 . 1 . 2 , t h e n the e x t r a c t s h o u l d a l s o be screened OD the acid
column.

9.1.2 C a l c u l a t e t h e F I D r e s p o n s e o f 5 0 n f t o f h e x a c h l o r o b e n t e n e ( H B C ) f o r B / Nc o m p o u n d s a n d 1 0 0 n p , o f p e n f c a c h l o r o p h e n o l ( P C P ) f o r A c o m p o u n d s . ( T h e C C / i l S
?equiras about SO np. HGU and 100 np. PCP to f i i v e a c o m p l e t e mass s p e c t r a , )

9 . 1 . 2 . 1 I f a n y p e a k s a r e p r e s e n t t h a t a r o * t h e r e spons e c a l c u l a t e d i n 9.1.2,c a l c u l a t e t h e c o n c e n t r a t i o n o f t h e l a r g e s t p e a k .
9.1.2.1.1 f f c o n c e n t r a t i o n i s >5,000 u R / k g ( d r y - w e i g h t b a s i s ) , a n a l y z e b y C C / M S .
9.1.2.1.2 If c o n c e n t r a t i o n i s <5,000 u g / k g , r epor t a s * S , 0 0 0
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9.1.2.2

9.1,3

9.2
9.2.1

DACWOl-as-K-OQli- £ -
A-86

It All p t a k f l *ra *etu r£*pona*« required in 9.1.2, record the minimumd * C f t c c i 0 n l l a l t In the muter log.
A n a l y z e ill blank* And «pik$a and record pr*ci*ion-*nd-aceur4cy d a t a intha QC log book.
g a s C h r o a u t o e r a p h / E l s c t r o n C a p t u r e A n a l y s t s o f P e s t i c i d e E x t r a c t s
A 10X d i l u t i o n of moac sample s vi l l p r o v i d e a d q u a t e oiniaun d e t e c t i o nl i m i t s f or a o f l t a a r o p l e a such a s HDSD, ECD, and waa t*- s i t e saapls*. H o w e v e r ,i f p * * e l c i d s 5 o r P C S ' A a r e d e t e c t e d o n a hazardous waste s i t e , th*nf r o m dr l inage areaa should ba run as 8 f t n * l t i v e as p o s s i b l e .

9.2.2

10
10.1

f

10.2

10.3

Ana\ly«e all b l a n l t s and sp ikaa and r«cord p r « c i s i o n ~ 4 n d - a c c u r d c y d a t a intha QC book.
V o l a t i l a O r g a n i c A n a l y g i s
Add S-tt l of raagant va tar air aadymix to Cha VGA e t f b e . Raplaca tb«*re d i s p e r s e d throughout the water.

a ur roga_t e / i o t e m a 1

10.4

11
11.1

11.2

l a s a e d i a t e l y p l a c e the tube on the p u r g e - a a d - s r a p a p p a r a t u s and heat at 55*Cfor 12 a i n u t d s while purg ing (a*a f i g u r d $),
The v o l a t i l e ; , are t r a p p e d on A 24" ten ax t r a p and b a c k f l u s h e d onto the &Ccolumn at 180*C for 4 sdn. whi l e the column is h e l d at room t e m p e r a t u r e( 5 0 * C ) , Run f i n e wire up purge tube to insure it i* not p l u g g e d with t a t e r i a lf r o a s a m p l e , during b a c k f l u a h . The GC is then programed co 210*C at 8 ' C / o i u .and held for 11 mizt.
the v o l a t i l e c o m p o u n d s are i d e n t i f i e d and q u a n t i f i e d by the MS c o m p u t e r•ystem.
C a l c u l a t i o n s
P e r c e n t D r y S o l i d s
g t a . _ o f _ d g i f t d _ g_AmP_le X 100 *• Z dry S o l i d s

11.3

gm of
Percent V o l a t i l e S o l i d s
gn Q f d r ijg d s amp 1 e * gm of i g n i t e d sample * go of v o l a t i l e s o l i d s ,
gtt o f s a m p l e
C o n c e n t r a t i o n of P e s t i c i d e in S e d i m e n t
t dry s o l i d s X gm sample e x t ra c t ed * gm of dry s a m p l e e x t r a c t e d *

of dry s a o p l e e x t r a c t e d

COro
CMoo

con t en t s until the s o l i d s o

U l _ _ o f s a t t p j e extract, . in 1 acted Xul of saaple ex trac t
o f dry e a o p l ei n j e c t e d .
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0 f o e a t l c i d *
ga o f dry s a a p l e i n j e c t e d

- 7 -

u g / k g o f p e s t i c i d e A-87

12.
R e p o r t a l l d a t a t o y g / k g , c a l c u l a t t d OQ a dry-ve igh t bas i s .
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TABUE I

C a p i l l a r y C o l u m n C o n d i t i o n s
3 C H . S § - 5 4 f u s e d s i l i c a
0.32 mm i .d . f r o a J 4 W S c i e n t i f i c
f i l w t h l e i u i e s s - 0.25 uM
I n j e c t i o n - S p l i t l e s a w / s p l i t opena f t e r 1 o inute. S p l i t f l o w 3 0 m l /

f f l i n
I n j e c t i o n t e m p e r a t u r e - 2 2 5 * C
S w e e p - 10 m l / m i n u t ep r e s s u r e , 14 psiC o l u m n p r o g r a m 50-270* @ 8 * / m i n .
I n i t i a l ho ld 2 min., f i n a l hold
12 min.
2 y-1 i n j e c t i o n , most c ompound s10 n g / u l (a«e quan. l i s t a t t a c h e d )
C a p , eolussn i n t e r f a c e d d i r e c t l yinto source on mass s p e c (no s e p a r a t o r )
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B - J
K A f t O l M O L A H S O H A S S O C I A T E S
O F 6 R O U K C W A T E R M O H I T O * 1,16 W E L L S Y S T E M

W e recommend that t h e I n s t a l l a t i o n o f g r o u n d w a t e r m o n i t o r i n g w e l l s meett h e f o l l o w i n g s p e c i f i c a t i o n ! :
1 * A g e o l o g i s t / e n g i n e e r s h a l l s u p e r v i s e t h e I n s t a l l a t i o n o f t h e w e l l s .A$ a m i n i m u m , s o i l s s a m p l e s s h a l l be o b t a i n e d In the zone to bescreened. In most i n s t a n c e s , s o i l s s a m p l e s s h o u l d b e o b ta ined f r o mo v e r l y i n g zones , a s w e l l . T h e s e s a m p l e s s h a l l b e I n s p e c t e d by th eg e o l o g i s t / e n g i n e e r t o v e r i f y t h e n a t u r e o f t h e p e r m e a b l e s t r a t a .T h e g e o l o g i s t / e n g i n e e r s h a l l record I n f o r m a t i o n o b t a i n e d o n d e p t ht o w a t e r e n c o u n t e r e d d u r i n g a n d f o l l o w i n g d r i l l i n g .
2 . W e l l s s h o u l d b e d r i l l e d b y auger. I f rotary d r i l l i n g i s nece s sary,c l e a r f l u i d t e chn ique s a r e p r e f e r r e d . I f a heavy d r i l l i n g f l u i dbecomes necessary, U . O . P . J o h n s o n f t e v e r t d r i l l i n g f l u i d s h o u l d b eu s e d , o r a n equal q u a l i t y f o o d g r a d e , o r g a n i c , l a w s o l i d s , s e l f -d e s t r o y i n g d r i l l i n g f l u i d .
3. C a s i n g s h o u l d be a minimum of 4 I n c h d i a m e t e r threaded PVC p i p e( n o n - s o l v e n t w e l d e d ) such a s T I M C O G e o t e c h n i c a l G r a d e , S c h e d u l e 4 0or 80. In c er ta in i n s t a n c e s , s m a l l e r d i a m e t e r c a s i n g may be a p p r o -p r i a t e .
4 . T h e screen p o r t i o n o f t h e w e l l c a s i i g s h a l l b e f a c t o r y s l o t t e d P V Cscreen, T e f l o n o r S t a i n l e s s S t e e l , w i t h t hr eaded connec t i ons*
5. Each w e l l s h o u l d be screened for the e n t i r e t h f c J c n e s s o f the penne-a D l e s t r a t a .
6 . A g r a n u l a r f i l t e r ( s a n d , p e a o r a v e l , e t c . ) o f a p p r o p r i a t e d e s i g ns h o u l d b e p l a c e d f o r th e e n t i r e l e n g t h o f t h e p e r m e a b l e s t r a t a .
? . A g e o t e x t i l e f a b r i c f i l t e r o f a p p r o p r i a t e d e s i g n s h a l l b e i n s a l l e d* on the o u t s i d e o f the s c r e e en , E x a m p l e s o f m a t e r i a l s o f a p p r o -p r i a t e e n g i n e e r i n g p r o p e r t i e s a r e c o n t a i n e d i n t h e F i b r e t e x s e r i e so f g e o t e x t i l e s ( m a n u f a c t u r e d by Crown Z a l U r b a c h ) .
8. The a n n u l a r space between the w e l l c a s i n g and the bore h o l e abovet h e " m o n i t o r zone" (zone o f s a t u r a t i o n ) s h a l l b e c o m p l e t e l y back-f i l l e d a n d s e a l e d w i t h a n i m p e r m e a b l e m a t e r i a l such a s pure b ento-n i t e c l a y w i t h n o a d d i t i v e s .

vC^j
CM
00oo

The top 12 to IS inches o f the c a s i n g b e l o w grade s h a l l have con-crate p l a c e d around It in a wedge c o n f i g u r a t i o n .
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B-2
10. The w e l l s h a l l have a r e m o v e a b l e cap t o p r o v i d e access and t o pr e-vent e n t r a n c e o f r a i n w a t e r o r e x t e r n a l c o n t a m i n a t i o n .
11 . The w e l l c a s i n g s h a l l e x t e n d a m i n i m u m o f 18 I n c h e s above g r o u n d .
1 2 . A f t e r t h e c o m p l e t i o n o f each w e l l , t h e w e l l s h o u l d b e d e v e l o p e d b yp u m p i n g , b a l l i n g o r s u r g i n g .
1 3 . A means o f p o s i t i v e I d e n t i f i c a t i o n s h a l l b e p r o v i d e d f o r each w e l l .
14. D u r i n g c o n s t r u c t i o n , p a r t i c u l a r care must b e t a k e n so t h a t the w e l ldoes n o t I n a d v e r t a n t l y become c o n t a m i n a t e d f r o m e x t e r n a l source s .
1 5 . I n t h e event a n o b v i o u s zone o f h eavy c o n t a m i n a t i o n i s f o u n d d u r i n gd r i l l i n g , a l l t h e b o r i n g r e s i d u a l s s h o u l d b e c o l l e c t e d f o r a d e q u a t ed i s p o s a l , a t t h e o w n e r ' s e x p e n s e .
1 6 . T h e d r i l l e r s h a l l d e c o n t a m i n a t e t h e d r i l l auger b y a p p r o p r i a t ec l e a n i n g p r o c e d u r e s u p o n c o m p l e t i o n o f t h e p r o j e c t a n d a f t e r d r i l -l i n g t h r o u g h a n y o b v i o u s zones o f c o n t a m i n a t i o n . T h i s p r a c t i c ew i l l m i n i m i z e h o l e - t o - h o l e cross c o n t a m i n a t i o n .
1 7 . A r e p o r t w i l l b e p r e p a r e d a t t h e c o m p l e t i o n o f t h e m o n i t o r i n g w e l lI n s t a l l a t i o n s c o n t a i n i n g I n s t a l l a t i o n d e t a i l s f o r each m o n i t o r i n gw e l l , a n d s u m m a r i z i n g I n s t a l l a t i o n p r o c e d u r e s . T h e r e p o r t w i l lc o n t a i n t h e f o l l o w i n g I n f o r m a t i o n f o r each w e l l a n d b e s i g n e d b y ap r o f e s s i o n a l e n g i n e e r ;

e w e l l l o c a t i o n on a s u i t a b l e map
• d e s i g n a t e d I d e n t i f i c a t i o n number o f each w e l l
• ground e l e v a t i o n , w i t h r e f e r e n c e d a t u m or b enchmark no t ed( o p t i o n a l )
• d r i l l i n g m e t h o d
• d r i l l h o l e d i a m e t e r
i b o r e h o l e l og
• b o t t o m o f b o r e h o l e e l e v a t i o n o r d e p t h
• c a s i n g s i z e and m a t e r i a l
i- t y p e of screen and mesh s i z e
• e l e v a t i o n or d e p t h o f th e b o t t o m o f screen
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BO
• e l e v a t i o n or d e p t h o f t op o f screen
• t y p e o f b a c k f i l l
• t o p a n d b o t t o m e l e v a t i o n o r d e p t h o f b a c k f i l l
• t o p o f c a s i n g e l e v a t i o n ( o p t i o n a l )
• genera l a n d m i s c e l l a n e o u s i n f o r m a t i o n such a s d a t e o f w e l lc o m p l e t i o n , w e a t h e r c o n d i t i o n s ! o n - s f t e s u p e r v i s o r a n dd r i l l i n g contrac tor .1

II
IIIIIIIII

1 8 . A l l o f o u r work w i l l b e done i n a c cordance w i t h c l i e n t ' s s a f e t yp r o c e d u r e s o r K L A s a f e t y p r o c e d u r e s , w h i c h e v e r a r e s t r i c t e r .
O p t i o n a l f e a t u r e s w h i c h s h o u l d b e c o n s i d e r e d i n c l u d e :

1 . I n s t a l l a t i o n o f a l o c k i n g cover or some o ther t a m p e r - p r o o fd e v i c e t o p r e v e n t u n a u t h o r i z e d removal o f t h e w e l l c ap .
2 . C o n s t r u c t i o n o f t r a f f i c b a r r i e r s , such a s s t e e l p o s t s ,concrete b u m p e r s , o r s i m i l a r d e v i c e s t o p r o t a c t t h e w a l lc a s i n g f r o m p h y s i c a l damage .
3 . I n s t a l l a t i o n o f a d e d i c a t e d b a i l e r i n each w e l l t o a s s i s t 1 np u r g i n g a n d s a m p l i n g each w e l l . T h i s w o u l d e l i m i n a t e t h e needt o c l e m t h e s a m p l e r a n d l i n e s b e t w e e n s a m p l i n g d i f f e r e n tw e l l s .
4 . S u r v e y i n g t o e s t a b l i s h t h e ground s u r f a c e a n d t o p o f c a s i n ge l e v a t i o n s a t each w e l l .
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T y p e o f T e s t
M o i s t u r e C o n t t n t
Dry D e n s i t y

A t t e r b e r g L i m i t s
G r a i n S U e A n a l y s i s
S p e c i f i c G r a v i t y
P e r m e a b i l i t y

A P P E N D I X C
P H Y S I C A L S O I L P R O P E R T Y A N A L Y S I S

T m P r o c e d u r e
A S T H 02216
V o l u m e t r i c , w i t h M o i s t u r eContent
A S T M 0423, 0424
A S T M 0422
A S T M 0854
B a c k p r e s s u r e S a t u r a t i o nT a i l i n g H e a d ( s e ea t t a c h e d )
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T E S T P R O C E D U R E S F O RP E R M E A B I L I T Y T E S T I N G W I T H B A C K P R E S S U R E S A T U R A T I O NU S I N G F A L L I N G H E A D A P P A R A T U S
C - l

This t e s t p r o c e d u r e i s based on th e r e f e r e n c e d p r o c e d u r e s and a l m o s t 20
years o f p e r m e a b i l i t y t e s t i n g e x p e r i e n c e a t H a r d i n ^ - L a w s o n A s s o c i a t e s .

T h i s t e s t i n g p r o c e d u r e s h o u d l n o t b e used f o r d e t e r m i n i n g t h e
p e r m e a b i l i t i e s o f s o i l s h a v i n g a c o e f f i c i e n t o f p e r m e a b i l i t y g r e a t e r t h a n
about 10"3 c e n t i m e t e r s p e r second ( c m / s e c ) . T h e s i z e o f l i n e s a n d
p e r m e a b i l i t i e s o f t h e p o r o u s s t o n e s a n d f i l t e r p a p e r s a r e t h e l i m i t i n g
f a c t o r s . Each p e r m e a b i l i t y u n i t s h o u l d b e ch e ck ed t o d e t e r m i n e i t s l i m i t .
T h e a c t u a l l i m i t o f a g i v e n u n i t s h o u l d b e about o n e - h a l f m a g n i t u d e lower
t h a n t h e p e r m e a b i l i t y o f t h e u n i t w i t h o u t s o i l .
E q u i p m e n t

1 . P e r m e a b i l i t y t e s t c e l l s a r e o f t w o t y p e s : t r i a x i a l c e l l s a n d f l u i d
c e i l s m o d i f i e d b y H L A . B o t h a r e m a n u f a c t u r e d b y K a r o l - W a r n e r I n c .
o f h i g h l a n d P a r k , N e w J e r s e y ,

2 . T h e b u r e t t e s a n d a s s o c i a t e d p l u m b i n g a r e d e s i g n e o a n d c o n s t r u c t e d b y
H L A .
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C-2
3. A c o n s t a n t v o l u m e pora p r e s s u r e m e a s u r i n g d e v i c e m a n u f a c t u r e d by

K a r o l - W a r n e r o r a n e l e c t r o n i c t r a n s d u c e r w i t h d i g i t a l r e a d o u t
d e s i g n e d and con s t ruc t ed by HlA is used to de t ermine pore pre s sure
r e s p o n s e s ( B - v a l u e ) .

£g_u i pmen t P r e p a rat. ig n
Connec t t o p a n d b o t t o m h e a d s t o c e l l w i t h i n t e r i o r l i n e s . Connec t o n e

s i d e o f t op t o one s i d e o f b o t t o m w i t h e x t e r i o r j u m p e r . P l a c e p o r o u s s tones
i n p l a s t i c h e a d s a n d t r i m f i l t e r p a p e r s a n d p l a c e o n s t o n e s . F i l l
s a t u r a t i o n b u r e t t e ( s ) w i t h d i s t i l l e d water* b y p l a c i n g s a t u r a t i o n l e a d i n
t h e w a t e r s ourc e , c o n n e c t i n g a f u l l vacuum o n t h e t o p o f t h e b u r e t t e s a n d
o p e n i n g s h u t - o f f v a l v e s u n t i l b u r e t t e s a r e near f u l l . Leave vacuum o n u n t i l
v i b r a t i o n o f b u r e t t e doe s n o t f r e e a d d i t i o n a l a i r ( a p p r o x i m a t e l y 1 / 2 h o u r ) ,

S p e c 1 m e n _ P r e g a r a t i o n _ a n d _ S e t u p
P r i o r t o p r e p a r a t i o n t h e s a m p l e s h o u l d b e v i s u a l l y i n s p e c t e d t o

d e t e r m i n e i f m i c r o b i o l o g i c growth i s p r e s e n t . I f some i s p r e s e n t , t h e
amount s h o u l d b e d e t e r m i n e d . I f t h e g r o w t h a s d e v e l o p e d s i n c e t h e s a m p l e
w a s o b t a i n e d , t h e a f f e c t e d s o i l s h o u l a n o t b e u s ed i n t h e t e s t .

in
CMoooo

* T h e t y p e o f f l u i d used c a n b e i m p o r t a n t a s p e r m e a b i l i t i e s c a n varyd e p e n d i n g o n t h e p r o p e r t i e s o f t h e f l u i d . I f a t a l l p o s s i b l e , t h e a c t u a lf l u i d w h i c h w i l l b e p e r c o l a t i n g t h r o u g h t h e s o i l s h o u l d b e used such a swat er f r o m a f o r m a t i o n o r l e a c h a t e . U s e o f d i s t i l l e d w a t e r m a y r e s u l t i np e r m e a b i l i t i e s w h i c h a r e l o w e r t h a n p e r m e a b i l i t i e s o b t a i n e d when t h e a c t u a lp o r e f l u i d s a r e u s ed .
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C-3A s u f f i c i e n t amount of the end of the s a m p l e s h o u l d be t r i m m e d to remove
any d i s t u r b e d or r e m o l d e d s o i l . Trim one end of s a m p l e to a f l a t p l a n e at
90 d e g r e e s to c enter l i n e of tube. Oo not a l t e r s a m p l e p e r m e a b i l i t y or
d e n s i t y any more than necessary d u r i n g t r i m m i n g , i.e. do not smear ( r e m o l d )
ends o f s a m p l e e x c e s s i v e l y . P l a c e s a m p l e in ex truder w i t h trimmed end
covered w i t h f i l t e r p a p e r a n d e x t r u d e a n a p p r o p r i a t e l e n g t h a n d t r i m o th e r
end as above. Record w e i g h t to 0.1 gram, h e i g h t to 0.05 H c h , and
c i r c u m f e r e n c e to .05 inch.

E s t i m a t e d P e r m e a b i l i t y A p p r o x i m a t e S p e c i m e n H e i g h t______(Inches)______
3-4210.5

P l a c e s a m p l e i n t e s t c e l l w i t h f i l t e r p a p e r s a t both e n d s . A l w a y s u s e
two membranes , e<ich w i t h an a v e r a g e t h i c k n e s s of 0.015" and t h r e e 0 - r i n g s at
each end of s a m p l e .

E g u j p m g n t J S e t u j )
A s s e m b l e c e l l b e i n g sure ' O ' - r i n g s e a l s i n t o p a n d b o t t o m a r e c l e a n *

T i g h t e n three m a i n n u t s o n chamber p o s t s e v e n l y a n d s e c u r e l y t o p r e v e n t
l e a k i n g . I n s t a l l s t r a i n d i a l r e a c t i o n a r m o n t a l l chamber p o s t a n d secure
c l a m p o r i n s t a l l s t r a i n d i a l o n p i s t o n a n d secure p i s t o n c l a m p i n p o s i t i o n
over p i s t o n a n d p o s t d e p e n d i n g o n w h i c h u n i t i s b e i n g used. S e t s t r a i n d i a l
i n i t i a l l y a t 0.20 w i t h p i s t o n seated on s a m p l e . T h e n ra i s e p i s t o n to
a p p r o x i m a t e l y 0.000 ( t o a l l o w s w e l l ) a n d t i g h t e n p i s t o n c l a m p s e c u r e j y .
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C-4
Connect chamber f l u i d source to bo t t om of chamber and top of chamber to

bottom of e x t e rna l bure t t e w i t h top of bur e t t e open to a tmosphere . Pressure
f l u i d source t o a p p r o x i m a t e l y 4 p s i u n t i l f l u i d f i l l s chamber a n d r i s e s i n
bure t t e to 3/4 l e v e l and shut off f l o w . 8e sure air p o c k e t s are out of
c e l l , e x t e r i o r l i n e s and buret te s . Remove connect ion to source. An
a l t e r n a t e method i s w i t h g r a v i t y f l o w .
S e e p a g e S a t u r a t i o n

R e l a t i v e l y p e r m e a b l e s p e c i m e n s s h o u l d b e s e e p a g e s a t u r a t e d f r o m bo t t om
to t op u n t i l some f l o w occurs a t t op o f s a m p l e . L e s s p e r m e a b l e s a m p l e s
s h o u l d f u v t t some s e e p a g e to i n i t i a t e s a t u r a t i o n and remove air around
p e r i p h e r y and f r o m ends of s a m p l e .

S e e p a g e s a t u r a t e b y c o n n e c t i n g bo t t om o f l a r g e i n t e r n a l b u r e t t e ( t o p
open to a t m o s p h e r e } to one I n t e r n a l l i n e to bo t tom of s a m p l e . Connect
a p p r o x i m a t e l y 4-6* of vacuum to top of s a m p l e . If no source of c o n t r o l l e d
vacuum is a v a i l a b l e , s e epage can be o b t a i n e d by p r e s s u r i z i n g the c e l l to 4
p s i , th e s a t u r a t i o n b u r e t t e t o /? p i s and l e a v i n g the t op o f th e s a m p l e a t
a t w s p h e r e . C o n t i n u e s e e p a g e s a t u r a t i o n for about 2 hours or u n t i l a
c o n s t d n t f l o w occurs f o r a r e l a t i v e l y p e r m e a b l e s p e c imen a n d u n t i l f l o w
ceases f or i ow p e r m e a b i l i t y sp e c imens .

B e f o r e c h a n g i n g to b a c k p r e s s u r e s a t u r a t i o n , remove excess a ir f r e m
i n t e r n a l l i n e s , f i t t i n g s and spe c imen heads by c o n n e c t i n g one s i d e o f bottom
head to s a t u r a t i o n source and the other s i d e to a c o n t r o l l e d vacuum of 4*6"
mercury, Draw water t h r o u g h u n t i l air b u b b l e s move out and then connect
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C-5other s i d e of top b l o c k to vacuum to c l e a r air f r o m system. Some a g i t a t i o n
«Ad t i l t i n g o f the c e l l may be ne c e s sary to c o m p l e t e r emova l . Remove vacuum
be fore u s i n g a l l water f r o m source. I f n o c o n t r o l l e d vacuum I s a v a i l a b l e ,
proceed as o u t l i n e d under s e e p a g e s a t u r a t i o n . T h e r e s h o u l d be no air
v i s i b l e I n l i n e s o r heads b e f o r e s t a r t i n g backpre s sure s a t u r a t i o n *

S t a r t b a c k p r e s s u r e s a t u r a t i o n b y c l o s i n g d r a i n a g e ( s a t u r a t i o n b u r e t t e ) .
Set chamber pressure at 4 ps1 and backpre s sur e at 2 ps1 and n u l l pore
p r e s s u r e d e v i c e ( I f u s e d ) . Record e x t e r i o r a n d s a t u r a t i o n b u r e t t e l e v e l s
b e f o r e o p e n i n g d r a i n a g e va lve . Allow 30 m i n u t e s to one hour between

*p r e s s u r e i n c r e m e n t s o f 5 p s l . A l w a y s m a i n t a i n a m a x i m u m o f 2 p s l or more
p o s i t i v e pr e s sur e d i f f e r e n t i a l between chamber and ba ckpr e s sur e .

To check th e s a t u r a t i o n p r o g r e s s , c o n f i r m chamber and b a c k p r e s s u r e s , and
c l o s e d r a i n a g e . Record pore p r e s s u r e (w) which i s zero at t h i s p o i n t *
b a c k p r e s s u r e . I n c r e a s e chamber p r e s s u r e t o 20 p s l and n u l l p or e p r e s s u r e
dev i c e (if u s e d ) and record new u * b a c k p r e s s u r e . Comput e change in v +
b a c k p r e s s u r e and r a t i o o f pore p r e s s u r e A to chamber p r e s s u r e

S a t u r a t i o n Is assumed a t B v a l u e o f a t l e a s t 95 p e r c e n t . Oo no t p e r f o r m
t h i s check u n l e s s s o i l i s c l o s e to 100 percent s a t u r a t i o n . Measurement of
the 8 v a l u e may not g i v e a true i n d i c a t i o n of s a t u r a t i o n for very hard
sp e c imen s or rock. For the s e case s , one of the f o l l o w i n g can be used.
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*10 ps i i n c r e m e n t s s o m e t i m e s are more e f f i c i e n t and can be used i fs o i l i s not too far f r o m s a t u r a t i o n .
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C-6
1. The a p p l i e d ba ckpr e s s ur e is t h e o r e t i c a l l y l a r g e enough to cause 98percent s a t u r a t i o n
2 . T h e c o e f f i c i e n t o f s a t u r a t i o n i s n o t i n c r e a s e d b y s i g n i f i c a n t l yi n c r e a s i n g the b a c k p r e s s u r e , or
3 . A s i g n i f i c a n t increase In backpre s sur e does no t cause a d d i t i o n a lwater to be f o r c e d Into the specimen.
T y p i c a l l y a b a c k p r e s s u r e o f 1 0 0 p s l o r l e s s I s r equ i r ed f o r s a t u r a t i n g

most s o i l s * The amount of b a c k p r e s s u r e needed can be reduced somewhat by
i n c r e a s i n g the s e e p a g e s a t u r a t i o n t i m e , A b a c k p r e s s u r e of 100 psi s h o u l d
n o t cause a n y s i g n i f i c a n t d e f o r m a t i o n o f t h e s o i l p a r t i c l e s t h a t w o u l d
a f f e c t p e r m e a b i l i t y ( R e f . _ } .

A f t e r s a t u r a t i o n , l eave d r a i n a g e c l o s e d ( e x c e p t f o r c o n s o l i d a t e d t e s t )
and i n c r e a s e chamber p r e s s u r e above b a c k p r e s s u r e t o d e s i r e d c o n f i n i n g or

A,c o n s o l i d a t i o n pre s sure . I f spec imen i s t o b e c o n s o l i d a t e d , open d r a i n a g e
and record t ime rate I n f o r m a t i o n as necessary.

O a U r m i n t R a t e o f h a t e r F l o w T h r o u g h . S p e c i m e n
Prior t o th e s t a r t o f t h i s p a r t o f th e t e s t (1) th e water l e v e l s 1n th e

t w o s m a l l d i a m e t e r i n t e r v a l b u r e t t e s s h o u l d b e a d j u s t e d t o g i v e a
d i f f e r e n t i a l o f about 5 0 c c ; ( 2 ) t h e j u m p e r c o n n e c t i n g t h e t o p a n d b o t t o m o f
th e s p e c i m e n s h o u l d b e d i s c o n n e c t e d . The b u r e t t e w i t h th e h i g h e s t head
s h o u l d b e c onne c t ed t o th e b o t t o m o f th e s p e c i m e n and the b u r e t t e w i t h th e
low head shou ld be connec t ed to the top of the s p e c i m e n .

in
CVJ
CD
O
O

*As an a l t e r n a t i v e , the s p e c i m e n c o u l d be c o n s o l i d a t e d p r i o r tos a t u r a t i o n t o reduce t h e e f f e c t s o f s w e l l i n g .
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C-7
Once t h e s p e c i m e n I s s a t u r a t e d a n d t h e b u r e t t e s a r e p r o p e r l y c o n n e c t e d ,

the rate p o r t i o n o f the t e s t can beg in. The d a t e , s t a r t i n g t ime and i n i t i a l
water l e v e l s s h o u l d be recorded on HLA p e r m e a b i l i t y l a b o r a t o r y f o r m .
P e r i o d i c r e a d i n g s s h o u l d b e t a k e n ; t h e t i m e i n t e r v a l s w i l l d e p e n d o n t h e
p e r m e a b i l i t y of the spe c imen; however, there s h o u l d be at l e a s t six
a d d i t 1 o r a l r e a d i n g s t a k e n subsequent t o t h e I n i t i a l one.

No corre c t i on for e v a p o r a t i o n i s nece s sar jr since the t o p s o f the two
b u r e t t e s used are connected. H e n c e both co lumns are e x p o s e d to the same
v a p o r p r e s s u r e s .
E q u i p m e n t T a k e d o w n

A f t e r t e s t , remove a l l p r e s s u r e s f r o m sy s t em a n d connect b o t t o m o f c e l l
t o chamber f l u i d source. E m p t y c e l l w i t h a p p r o x i m a t e l y 4 p s i on e x t e r n a l
bure t t e . Remove a l l l i n e s a n d pore p r e s s u r e d e v i c e f r o m c e l l . Remove c e l l
f r o m l o a d i n g m a c h i n e a n d d i s m a n t l e . D r y a l l p a r t s t h o r o u g h l y a n d remove
i n t e r n a l l i n e s f r o m s a m p l e .
S a m p l e T a k e d o w n

Remove membrane, f i l t e r p a p e r s , s t one s a n d b l o c k s f r o m s p e c i m e n . T r i m
p e r i m e t e r a n d e n d s f r o m s p e c i m e n a n d d r y i n t e r n a l w e d g e f o r f i n a l m o i s t u r e
con t en t . W a s h t r i m m i n g s a n d a l l o ther p i e c e s i n t o p a n t o o b t a i n t o t a l d r y
w e i g h t o f s o l i o s .

C a l c u l a t i o n s
A f t e r oven d r y i n g , a d d d r y s o i l s t o o b t a i n t o t a l w e i g h t o f s o l i d s .

C a l c u l a t e f i n a l m o i s t u r e c o n t e n t . U s e t o t a l w e i g h t o f s o l i d s a n d o r i g i n a l
s a m p l e w e i g h t t o c a l c u l a t e o r i g i n a l m o i s t u r e content and w e i g h t o f water.

inOJ
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II C-8
U s e t o t a l *e ight o f s o l i d s a n d f i n a l mo i s tur e content t o c a l c u l a t e f i n a l
w e i g h t o f water ( w h i c h i s equal to f i n a l void v o l u m e ) .

C a l c u l a t e o r i g i n a l volume f r o m o r i g i n a l area a n d l e n g t h . C a l c u l a t e
f i n a l volume f r o m external Burette changes d u r i n g s a t u r a t i o n a n d a p p a r a t u s
corre c t i on s . C a l c u l a t e volume o f s o l i d s w i t h assumed ( t e s t e d ) s p e c i f i c
g r a v i t y . C a l c u l a t e volume o f v o i d s and void r a t i o f r o m above i n f o r m a t i o n .
C a l c u l a t e volume of vo id s and void ra t i o f r o m above i n f o r m a t i o n . C a l c u l a t e
d r y d e n s i t y f r o m we igh t o f s o l i d s a n d o r i g i n a l a n a f i n a l volume. C a l c u l a t e
p e r c e n t a g e of s a t u r a t i o n f r o m water and void volumes .

C a l c u l a t e e n d area b e f o r e t e s t w i t h f i n a l v o l u m e a n d h e i g h t a n d f i n a l l y
c a l c u l a t e t h e p e r m e a b i l i t y u s i n g t h e f o l l o w i n g :

LA
CM
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A - 3 5
Apparatus
6.1 Dist i l lat ion apparatus, alt glut consisting of a I liter pyrex d i s t i l l i n g apparatus wi th

Graham conUenscr.
6.2 pH meter
6.3 S p e e t r o p h o t o m e t e r , for use at 460 or 510 nm.
6.4 Funne l ,
6.5 Fi t t e r paper.
6.6 Membrane f t l t e n .
6.7 Sepantory funnel*, 500 or 1,000 ml.
6.1 Heuler tubes, ilion or long form.
Reagents7.1 Phosphoric acid s o lu t i on , 1 + 9: D i l u t e 10 ml of 15% K»POt to 100 ml with dun I ltd

water
7.2 Copper s u l f a t e s o lu t ion: Dissolve 100 g C u S O ( « 5 H , 0 in di s t i l l ed water and d U u i e to 1

t t t tr.7.3 Buffer solution: Dissolve 16.9 g NH.C1 in 143 mi eonc, Nl-t.OH and diluu to 250 ml
with d i s t i l l e d water. Two ml should ad ju s t 100 rnl of d i i i U U u to pH 10.

7.4 Amwoeniipyriru solution: Dissolve 2 g of 4 AAP in dis t i l led waier and d i l u t e to 100 ml.
7.5 Potassium ferricyanide s o l u t i o n ; Dissolve f g of K>F*{CH)4 In d i s t i l l e d water and d U u t e

to 100 ml.
7.6 Stock phenol solution: Dissolve 1.0 g phenol in f r e t h l y boiled and cooled di s t i l l ed water

and d i l u t e to I l i t e r I ml • I mg phenol.7.7 Working solution A: Dilute 10 ml stock phenol solution to 1 liter with di s t i l l ed waterf ml - 10 tfg phenol.
7.g W o r k i n g so lu t ion B: D i l u t e 100 ml of working solution A to 1000 ml with d i s t i l l e d water.

I ml m \ ug phenol.
7.9 Chloro f orm
Procedure
8.1 Dis t i l l a t i on

11.1 Mtiuur* 500 ml sample into s beaker. Lower the pH to approximate ly 4 with 1 <f 9
KtPO, (7.1), add 5 ml C u S O , s o l u t i o n (7-2) and trans f er to the d i s t i l l a t i o n
apparatus. Omit adding H,PO t and C u S O , If sample was preserved as described in
4.1.

S. 1.2 Disiill 450 ml of s a m p l e , s t o p the d i s t i l l a t i o n , s j id when boil ing ceasea add 50 ml of
warm d i s t i l l e d water to the f l a s k and raaume d i s t i l l a t i o n u n t i l 500 ml have been
collected.

S. 1.3 tf the d i s t i l l a t e i s t u r b i d , fi l ter through a prewashed membrane Hlter.
8.2 Direct photometric method

8.2.1 Using working s o lu t i on A (7.7), prepare the f o l l o w i n g s t a n d a r d s In 100 ml
volumetric f l a sk s .

ontn
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I

A - t t
ml of w f c M g totvuon A

05ro10J Ototoo

Cone Bj/1DO300100010009000100,010000
9 2.2 To tOO ml of d t t t i l l e i f or an aliquot d i l u t e d to 100 ml and/or standards, add 2 ml of

b u f f e r solution (7.1) and mil The pH of the wmpl« and iianderds thouto b«
10 tO,2.

12.1 Add 2.0 ml aut i i i o t f iUpyrine solution (7.4) end rnu.12.4 Add 2.0 ml potwimm ferricyaiude solution (7.5) end mtx
1.2.5 A f t e r I 5 r m n u t e » r e e d a b t o r b f l n c « a t 5 I O n m ,
Chloroform extraction method
11.1 Using working solution B (7.1), prepere the f o l l o w i n g standard*. Standard* may beprepared by p ip e t t ing the required volume* into the Mforatory f t inneb and

dite trng to 500 ml with d » n f l e d weier

O
W i
OJ
00o
O

iri of sohttton B

VO100200210

Corw. gg/l"Mto100
400500

S.1.2 Ptace 500 ml of d i euJteu or an aliqucx d i l u t e d 10 500 ml in a seporatory furwwi The
sample ihouW not conuin more ihtn 25 ug phenol

C.I ) To sampte and staitdards add fO ml of b u f f e r to fo i ion (7.1) tnd mut- The pHt h o u l d b t I O lO.l
tl.4 Add 1.0 ml aminotnt ipyrinf l solution (7.4) and mo.
1X5 Add 1.0 ml potaaai f im rerrlcyantd* solution (7.$) and enu.
11.4 Artar three minutes, e j t t rac t with 25 ml of chloroform (7.9). Shake the «p«/atoo

f t m n e l at laeat 10 times, let CHCI, settle, shoJu again 10 times and tat chloroform
t t i l i e again.

11.7 Filler chloroform extract* through filler paper. Do not add more ch loro form,
tl.t Read the absorbaneaof (he urn p l e a and standards agamn th< blank it 460 nm.

Calculation
9. t Prepare a standard curve by p l o t t i n g the absorbance value of s tandards venue the

corresponding phenol concentrations.9.2 Obtain euncatUrttiem vaiua of sample direc t ly from standard eurva.

smartin
Rectangle
008259



A-37
10. PrtctstOA and Accuracy10 I U«m iht turaci iof t procadurt for cofMamraitoa of color. ti& Ubortioric* anaiyud

u m p t t f t at conc«mra(ioft» of 9 f t . 44,). and 9J.S u i / t S i a n d a / d dtviaitoitt »tre
tO*4. O l a n d r4 2 w|/l. f o p < c t i y « I y /O 3 i.y M - -5iO.2 Unni iht direct photomttnc pro«adur«, MI ttbonuonw anatyud sampln ai
«onccntr«ttOMof4.7. 41.2 and 97.0 »g/ 1 S u n d a f d d»v»iiio«i w«r«

l
AnnuaJ Book of ASTM Sundard*. Part SI. "W tier". Standard D 1 7 I J - 7 0 . p 5 5 J ( ! 9 7 6 ) .
l U f t d a r d M«ihod» for the Elimination of Waia f and Wuuwater. Ulh E d t t t o n , p574-511
Method $ 10 thrwi l i 5IOC. ( 1 9 7 5 ) .

CM
00
O

smartin
Rectangle
008260



oi0*h*rC10. H4th»d 417

•othod ii 4Ofl4 i«A*la ce Uu d 4 t a n l n A t l a n of ohonoile
otter M l U « .

of K«thod
to r«ev« ia t4r f*r*nc*s .r*iott with f c u f f t r « 4 f*rri«y«nid« and 4 uUne«AtipyriA*SOS nm, An tuta«At*d i i t « n i* oJ«d for th«

, f f o f U l i t l n f ol A 100 F y t f c f l i t - b o t u w ix i t U U t i o n

at 200 »1.
, A t t i c f t t d )

* 444 CW. Ma chad 4flfl

8k«Am out tM A l i U l i A U o n f U a i t a b a f o r a 4 A c h ««e by b o i l i n g»«t«r uv lha «Uak« without v*tae ninnln^ t h r o u g hth*
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A - 3 9

eo la t ion.
3. T t a n t f e r to tne d i s t i l l a t i o n
4. Md 100 *1 of d i s t i l l e d water and 2 01 of 5%
S* O i a t i l l 100 al of t u p l e ( 2 0 - - 3 5 ml of d i s t i l l e d water nay b«Co A f l t u r e d i s t i l l a t i o n of 100 al of s A B p l e I n t o the erlenayer f l a s k )

al ot 10% &2*°4 A f t d P â««d vlth Ani lya ia u<lng CW,Mo. 4 0 f l . ( a a a p l a s aay be icorad it 4*C for a **xiaua ofv a a f c a 12 n«e*aaary) •
Q u a l i & v Control
X f i e l d blank vhlch contains Cu80^R 3 Po 4 , on* 07 nor* at Art da Ed a and Ad u p l i c a t e of on* o£ th« a a m o l e f l t ar« analyzed with aach group of d & m p l « s *If t w e n t y or nor* iaapl*a are a n a l y s e d , 4 » i n i f i u f f i et two f i e l d b l a n k s ,it And AIT da and dup l i ca t e* ace a f l a l y i « a .
T i e
f!\e B A f i u £ a c t v i r » r « ln«fcr\ i c t .U>ni A X « Cel lared f o t operat ion o f t h eTechnlcon K u t o a n a l y x e r *

Phenol ( d r y f e a i i t ) «• in x 1000 f y o a Ha -.hod 40B K 1QO

C\J

CO
Oo

vt. in g r a n s ) x deciaal f r a c t i o n of \ s o i ida
K e f e r a a c e a

1. "Hanual of Method* for Cheeical taalys i e of Ha%?r And Waete s" ,f f i i i t e d S t a t a * & i v i r o i v n e n c A , l Prote c t ion A g e n c y , ^ t f i s e o f
T » c h f l o l o g v tr An a <»r, L9T4, Waahin^ton, DC, p. 2 - ' ,1-24 2.
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