
r - - -_

75Zo3t
,^,
ClxY
v OIin

c H E M l c A L s  c n o r r p  
-

r Occidental Chemical Corporation
--  tndustrtal  & Speciatty Chemlcals

IVIAGIAFIA trIIVEFI SEtrIIMENT SUFIVEY,lOPnd Srreer Landfi l l
Elerober , |  s|ElB

PRINITO

acTtT



,^.
t3xY
Lr',

Occidental Chemical Corporation
I n d u s l r i a l  &  S p e c i a l t y  C h e m i c a l s

NIAGAtr|A FIIVEtrI SEtrIIMEIVT SUFIVEY
lOPnd Street  Landf i l l

c lcrober  19BB

OIin
c i iEr ' t ica ls-cnoap

Re f .  No .1431 CONESTOGA-IIOVEBS & ASSOCIATES



1 .0

2 .O

TABLE OF CONTENTS

INTRODUCT ION

HISTORICAL SAMPLING PROGRAI" IS  AT

2 . 7  T 9 7  6  H O O K E R  C H E I ' I I C A L S  &

2 . 2  L 9 7 e  R E C R A  ( P H A S E  r  )

2 . 3  1 9 7 9  -  A D L

2 . 4  T 9 7 9  H Y D R O S C I E N C E

2 . 5  1 . 9 7 9  H O O K E R  C H E M I C A L S  &

2 . 6  T 9 7 9  H I T E S

2 . 7  1 9 7 9  R E C R A  ( P H A S E  I  I  )

2 , 8  I 9 7 9  -  N y S D C H / N Y S D E C

2 . 9  1 9 8 1  -  A D L

2 . L O  I 9 8 I  J A F F E

2 . L T  L 9 8 2  U S E P A

P a g e

-t

l 9

I 9

20

2L

25

T H E  S I T E

P L A S T I C S  C O R P .

2

3

5

6

7

I

B

10

r l_

T2

13

I3

15

16

T7

IB

P L A S T I C S  C O R P .

2 .  L2  19e3  MALCOLM PrRNrE ,  r  NC .  /NYSDEC

2 ,L2 .L  Resu l - t s

2 . I 2 .2  D iox i - n

2 .12 .3  R i ve r  Bo t t om E leva t l ons

2 . I 3  19E3  -  U .S .  ARMY CORPS OF  ENGI i \EERS

z .  ) , J .  r  I J l o x r n

3 . 0  H I S T O R I C A L  S A M P L I N G  P R O G R A M S  U P S T R E f u Y  O F  T H E  S I , f J J

3 . 1  T 9 1 B  R E C R A  ( P H A S E  I )

3  . 2  r 9 7  9  R E C R A  (  p n a S n  r  r  )

3 . 3  L 9 B 4  T H E  N I A G A R A  R I V E R  T O X I C S  C O M M I T T E E

3 . 4  1 9 8 1  B U F F A L O  N E W  Y O R K  A R E A

S E D I M E N T  S U R V E Y  ( B A S S )

4 . 0  R E F E R E N C E S



L I S T  O F  A P P E N D I C E S

APPENDIX A SEDIMENT CONTA} ,1 I I . IANT DATA AT THE 1O2ND STREEI
L A N D F I L L  ( H o o k e r  C h e m i c a l s  &  P l a s t i c s  C o r p .  -  L 9 7 6 )

APPEI IDIX B SEDIMEI ' ]T  CONTAMINANT DATA AT THE 1O2ND STRFET
L A N D F I L L  ( R E C R A  P h A S C  I  -  1 9 7 8 )

APPE} IDIX C SEDIMENT CONTA]" i INANT DATA AT THE 1O2ND S1 'RE! ]T
L A N D F I L L  ( P r e s e n t a t i o n  V i e w g r a p h s  1 9 8 0 )

APPENDIX D SEDIMENT CONTAMINANT DATA AT THE 102ND STr? ,EJ I ' I '
L A N D F I L L  ( A r r h u r  D .  L i r t l e  L 9 7 9 )

APPENDIX E SEDIMEI . IT  CONTAMINANT DATA AT T I IE  1O2ND STREE. I
L A N D F I L L  ( H y d r o s c i e n c e  I 9 7 9 )

APPENDIX F  SEDI IV iENT COT\TA,TYINANT DATA AT THE IO2ND STREE, I .
L A N D F I L L  ( i l o o k e r  C h e m i c a l s  &  ? l a s t i c s  C o r p .  -  1 9 7 9 )

APPENDIX G SEDIMENT CONTAMINANT DATA AT THE ]O2ND S ' I 'REET
L , A N D F I L L  ( H i t e s  r 9 8 I  )

APPENDIX H SEDIMENT CONTAMINA| {T  DATA AT T I . IE  lO2ND STREET
L A N D F I L L  ( R E C R A / P h a s e  I I  -  L 9 i 9 )

A P P E N D I X  I  S E D I } , I E N T  D I O X I N  D A T A  A ' i  T H E  1 ( ] 2 N D  S  I  T E E T  L A N D F I L L

APPENDIX J  SEDIMENT CONTAI \4 INAT\T DATA AT THE IO2ND STREET
L A N D F I L L  ( J a f f e  I 9 7 9 )

APPENDIX K SEI ) I IV IENT CONTA] '4 INANT DATA AT THE 1O2ND STREET
L A N D F I L L  ( l v i a l c o l m  P i r n j - e  -  f  9 8 3  )

A P P E N D I X  L  S E D I M E N T  C O N T A M I N A N T  D A T A  A T  T H E  I O 2 N D  S T R E E T
L A N D F I L L  A N D  G R I | - F O N  P A R K  ( e r m y  C o r p s  o f  E n g i n e e r s  -

1e83 )

APPENDIX M SEDIII4ENT CONTAMINfu\T DA'IA UPS'IREAI\4 OF TIIE 1O2ND
S T R E E T  L A N D F I L L  ( T h e  N i a g a r a  R i v e r  T o x i c s
C o m m i t t e e  1 9 8 4  )

APPENDIX N SEDII, IENT CONTAIVIINAIVT DATA UPSTREAM OF THE 1O2ND
S T R E E T  L A I { D F I L L  ( B u f f a l o  N e w  Y o r k  A r e a  S e d i m e n t
S u r v e y  1 9 8 I  )



L I S T  O F  F I G U R E S

f- IGURE A- l  R IVER SEDIMENI  SAI ' IPLE LOCATIONS
H O O K E R  C H E I ' I I C A L S  &  P L A S T I C S  C O R P . / W S P C C  L 9 1 6

F I G U R E  C - ] .  A R S E N I C  C O N C E N T R A T I O N S  ( P P P l  )  T I I  R I V E R
SEDII ' lENT

F r c u R E  c - 2  B H C  C O L \ C E N T T R A T I O N S  ( p p U )  r : l  R r V E p .  S E D T M E I { r .

F I G U R E  C - 3  H E X A C H L O R O B E N Z E N E  C O N C E N T R A T I O N S  ( P P I " I )  T T
R . I V E R  S E D I M E N T

F I G U R E  C - 4  L E A D  C O N C E N T R A T I O N S  ( P P U )  T i V  R I V E R  S E D I M E N T

F I G U R E  C _ 5  I " i E R C U R Y  C O N C E N T R A T I O N S  ( p p u )  T T I  R I V E R
SED I  MENT

F I G U R E  C - 6  T R . I C H L O R O B E N Z E N E  C O N C E } . ' f R A ' I I O I I S  ( P P I T )  r X
R I V E R  S E D I M E N T

F ' I G U R E  D - I  S H O R E L I \ E  S A I v I P L I } i G  S T A ' I I O i \ S

F r c u R E  D - 2  .  B A S E / x n u r n a l  E X T R A C T A B L E  c o N C E N T R A T T o N S  ( p p B )

F I G U R E  D - 3  P E S T I C I D E  A N D  P C B  C O N C E N T R A T I O N S  ( P P E )

F I G U R E  E - 1  R I V E R  S E D ] M E N T  S A M P L I N G  L O C A T I O N
H O O K E R  C H E M  I  C A L S  &  P T  A S T  I  C S  C O R P  .  /  E P A  1  9 ;  9 )

F I G U R E  F - 1  R I V E R  S E D I I " I E N T  S A M P L I N G  L O C A T I O N S
H O L T K E R  C H E I " I I C A L S  &  P L A S T I C S  C O R P .  I 9 7 9

F I G U R E  I - 1  R ] V E R  S E D I I \ , I E N T  S A M P L I N G  L O C A . I I O N S
D I O X I N  A N A L Y S I S

FIGURE J- I  SEDIMENT CORE SAI \4PLE LCCA, I IoNS

F I G U R E  K - 1  R I V E R  S E D I M E N T  S A J ' I P L I N G  L O C A T I O N S

FIGURE K-2  VOLATILE ORGANIC CONCENTRATIONS (  PPPI )  TN
R I V E R  S E D I M E N T

ErcuRE K-3  BASE/NnUrnar ,  EXTRACTABLE CONCENTRATTONS
( P P M )  T w  R I V E P .  S E D I I V I E N T

F I G U R E  K - 4  P E S T I C I D E  A N D  P c B  C o N C E N T R A T I o N S  ( p p p l )  T N
R I V E R  S E D I M E N T



I - IGURE K-5

F I G U R E  K - 6

FIGURE K-7

L I S T  O F  F I G U R E S  ( c o n t i n u e d )

TOTAL (PRIORITY POLLUTANT )  ORGANIC
CONCENTRATIONS (PPM) TM RIVER SEDI IV IENI .

TOTAL ORGANIC CONCENTRATIONS (PPI ' I )  TX
R I V E R  S E D I M E N T

INORGANIC CONCENTRATIONS (ppM)  rN
R I V E R  S E D I M E N T

FIGURE K-B RIVER SEDI I '4ENT SURFACE ELEVATIONS

FIGURE L- l  R IVER SEDI}4ENT SAMPLING LOCATIONS
ARI" IY  CORPS OF ENGINEERS I9B3

FIGURE I ,1 -1  UPSTREAM SEDI I \4ENT SAI4PLING STATIONS

F I G U R E  N _ I  B .  A .  S  .  S  .  S E D I I V I E N T  S A M P L I N G  L O C A T I O N S



L I S T  O F  T A B L E S

T A B L E  A - 1  A N A L Y T I C A L  R E S U L T S  1 O 2 N D  S T R E E T  L A N D F I L L  L L / L O / 7 6

T A B L E  D - l  1 O 2 N D  S T R E E T  L A N D F I L L  S E D I M E N T
CONCENTRATToNS (ppb)

TABLE E- ]  PRIORITY POLLUTANT ANALYSIS OF THE
NIAGARA RIVER SEDI I4ENTS IO2ND STREET

TABLE F- ]  ORGANIC COI \4POUNDS IDENTIFIED IN THE SEDI I \ , IENT OF THE
NIAGARA RIVER AT THE IO2ND STREET LANDFILL SITE

TABLE G- l  ORGANIC COI \ , IPOUNDS IDENTIFIED IN THE
S E D I } 4 E N T  O F  T H E  N I A G A R A  R I V E R  A T  T H E
l O 2 N D  S T R E E T  L A N D F I L L  S I T E

TABLE I - ] .  D IOXIN SAMPLE RESULTS NIAGARA RIVER SEDI I4ENTS

TABLE J- I  ANALYTICAL RESULTS FROI ' I  JAFFE IO2ND STREET
S E D I M E N T  S T U D Y

TABLE K-I SUI"IMARY OF CONTAMINfu\T CONCENTRATION
I N  N I A G A R A  R I V E R  S E D I t " l E N T ,  I 9 8 3  ( p p m )

TABLE L_I SEDIIV1ENT ANALYSIS INORGANIC PARAMETERS

TABLE L_2 SEDI I , IENT ANALYSIS ORGANIC PARAMETERS

TABLE L-3  EP TOXICITY TESTS INORGANIC PARAMETERS

TABLE L_4 EP TOXICITY TEXTS ORGANIC PARAMETERS

TABLE M-l  CONTAMINANT CONCENTRATIONS IN BOTTOM
S E D I M E N T S  o F  T H E  N I A G A R A  R I V E R ,  1 9 7 9  ( p p b )



L I S T  O F  T A B L E S  ( c o n t i n u e d )

TABLE M-2 CONTAMINANT CONCENTRATIONS IN BOTTO}4
S E D I I ' , I E N T S  O F  T H E  N I A G A R A  R I V E R ,  1 9 8 1  ( p p b )

TABLE }1-3 CONTAMINANT CONCENTRATIONS IN BOTTOI"I
S E D I M E N T S  O F  T H E  N I A G A R A  R I V E R ,  l g B Z  ( p p b )

TABLE I"1-4 AVERAGE CONTAMINANT CONCENTRATIONS IN
BOTTOI \4  SEDIMENT OF THE NIAGARA RIVER
L 9 7 9  I e 8 2  ( p p b )

T A B L E  N - l  B . A . S . S .  A N A L Y T I C A L  R E S U L T S  -  N I A G A R A  R I V E R  ( p p * )

TABLE N-2  SUI" IMARY OF B.  A .  S  .  S .  RESULTS NIAGARA RIVER (pp*  )



1.O INTRODUEIION

T h i s  r e p o r t  i s  i n t e n d e o  t o  p r o v i d e  h i s t o r i c a l

d a t a  a n d  i n f o r m a t i o n  o n  t h e  p r e s e n c e  o f  c h e m i c a l s  i n  t h e

N i a g a r a  R i v e r  s e d i m e n t  i . n  t h e  a r e a  o f  t h e  l O 2 n d  S t r e e t

L a n d f i l f  S i t e .  T h e  d e t e c t e d  l e v e l s  o f  c h e m i c a l s  i n  t h e

s e d i m e n t  d i r e c t l y  a d ; a c e n t  t o  t h e  S i t e  a r e  c o m p a r e d  w i t h

l e v e l s  f u r t h e r  o u t  f r o m  s h o r e  a n d  u p s t r e a m  o f  t h e  S i t e .  T h i s

i n f o r m a t i o n  w i l l  a i d  i n  t h e  i n t e r p r e t a t i o n  o f  c h e m i - c a t  d a t a

u s e d  t o  d e l i n e a t e  t h e  i n f l u e n c e  o f  t h e  1 0 2 n d  S t r e e t  L a n d f i l f

S i t e  o n  s e d i m e n t  i n  t h e  a r e a  a n d  a l s o  i n  i d e n t i f v i n o

l r a r - k o r o u n d  I  e v e l s  O f  c h e m i c a l s  k n O w n  t O  C e  i n  t h e  a r e a .

T h e  l o c a t i o n s  o f  a l I  o f  t h e  i d e n t i f i e d

s e d i m e n t  s a m p l i n g  s t a t i o n s  h a v e  b e e n  e s t i m a t e d  a n d  p l o t t e d  o n

a b t a c h e d  M a p  I .  A l t h o u g h  t r r i s  r e p o r t  d i s c u s s e s  o n l y

h i s t o r i c a l  s e d i . r n e n t  s a m p l i n q  p r o g r a m s ,  I i a p  1 a l s o  i n c l u d e s

t h e  r e c e n t  s e d i m e n t  s a m p l i n g  I o c a t i o n s  f r o m  t h e  R e m e d i a l

I n v e s t i q a t i o n  c o n d u c t e d  i n  1 9 8 5 / 8 7 .  T h e s e  h a v e  b e e n  i n c l - u d e d

t o  s h o w  t h e  t o t a l  d i s t r i b u t i o n  o f  s e d i m e n t  s a m p l e s  t a k e n

a d i a c e n t  t o  t h e  l 0 2 n d  S t r e e t  L a n d f i f l -  S i t e .



2.O EISTORICAL SAITIPLI}IG PROGRAI4S AT THE SITE

S i n c e  L 9 7 5 ,  s € v e r a l -  s a m p l i n g  p r o g r a m s  w e r e

i n i t i a t e d  i n  o r d e r  t o  d e t e r m i n e  t h e  e x t e n t  o f  t h e  m i g r a t i o n

o f  c h e n i c a l s  f r o m  t h e  1 0 2 n d  S t r e e t  L a n d f i l l  S i t e  i n t o  t h e

s e d i m e n t  d e p o s i t s  o f  t h e  N i a g a r a  R i v e r .  T h e  f o l l o w i n g  i s  a

l i s t  o f  t h e  k n o w n  s a m p l i n g  p r o g r a m s  t h a t  h a v e  b e e n

u n d e r  t  a k e n  :

H o o k e r  C h e m i , c a l s  &  P l a s t i c s  C o r p  N o v e r n b e r  1 9 7 6

R E C F a .  P h a s e  I  ( O L I N )  -  N o v e m b e r  L 9 7 B

A r t h u r  D .  L i t t l e ,  I n c .  ( H o o k e r )  -  A p r i l - J u n e  I 9 7 9

H y d r o s c i e n c e  ( H o o k e r )  -  A p r i I  I 9 l 9

H o o k e r  C h e m i c a l s  &  P l a s ' - i c s  C c r o  J u n e  ) 9  / 9

L l r  f o c  / F ' D A . T t r n a - N i n r r o m l ^ r a r  I  O ? O

R E C R A  P h a s e  I I  ( O L I N )  -  O c t o b e r  1 9 7 9

L I Y S D O H / N Y S D E C  N o v e m . b e r  \ 9 7 9

A r t h u r  D .  L i . t t l e ,  I n c .  ( H o o k e r )  -  A u q u s t  l 9 t 1

J a f f e / n P a  -  S e p t e m b e r  1 9 8 1

U S E P A  M a y  1 9 8 2

M a l c o l m  P  i r n i e ,  I n c  .  / N Y S D E C

U . S .  A r m y  C o r p s  o f  E n g i n e e r s

J a n u a r y  1 9 8 3

-  S e n f e m l - r c r  
. l 9 3 3

E a c h  o f  t h e  a b o v e  s a m p l i n g  p r o g r a m s  i s  b r i e f l y  d e s c r i b e d  i n

t h e  f o l l o w i n g  s e c t i o n s .



2 . L  1 9 7 6  H O O K E R  C H E I 4 I C A L S  &  P L A S T I C S  C O R P .

I n  N o v e m b e r  I 9 7 6  a  s a m p l i n g  p r o g r a m  w a s

c o n d u c t e d  b y  H o o k e r  C h e m i c a l s  a n d  P l a s t i c s  C o r p .  a n d  t h e  N e w

Y o r k  S t a t e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n  ( N Y S D E C ) .

T h e  p r o g r a m  c o n s i s t e d  o f  s a m p l i n g  a t  t h r e e  w a s t e  d i s p o s a l

s i t e s ;  l 0 2 n d  S t r e e t  L a n d f i f f ,  H y d e  p a r k  L a n d f i l f  a n d  L o v e

C a n a l - .  T w o  s e d i m e n t  s a m p l e s  a n d  o n e  w a t e r  s a m p l e  w e r e  t a k e n

a t  t h e  1 0 2 n d  S t r e e t  L a n d f i l f  f r o m  t h e  l o c a t i o n s  i l l - u s t r a t e d

i n  F i g u r e  A - I  (  i n  A p p e n d i x  A )  .

T h e  a n a l y s i s  o f  t h e  s a m p l e s  w a s  p e r f o r m e d  a t

t h e  N e w  Y o r k  S t a t e  D e p a r t m e n t  o f  H e a f  t h  L a b o r a t o r i , e s  i n

B u f f a l o ,  S y r a c u s e  a n d  A I b a n y  a n d  t h e  r e s u l t s  a r e  p r e s e n t e d  i n

T a b l e  A - 1 .  T h e  s e d i m e n t  s a m p l e s  w e r e  a n a l y z e d  f o r  m e t a l s ,

P C B  a n d  M i r e x .  T h e  P C B  a n d  M i r e x  a n a l y t i c a l  r e s u l t s  w e r e  n o t

f o u n d  f o r  t h e  s o i l  s a m p l e  l o c a t e d  i n  t h e  l o w l a n d  a r e a

d o w n s t r e a m  f r o m  t h e  S t o r m  S e w e r  O u t l - e t .  E l e v a t e d

c o n c e n t r a t i - o n s  o f  P C B s  w e r e  i d e n t i f i e d  a t  t h e  S t o r m  S e w e r

O u t l e t .

2 . 2  L 9 7 B  R E C R A  ( P H A S E  I )

On November  30 ,  L978 ,  RECRA Resea rch  I nc .  and

weh ran  Eng inee r i ng  P . c .  conduc ted  a  sed imen t  sa rnp r i ng  p rog ram

a t  t he  l 02nd  S t ree t  Land f i f f .  Th i s  p roq ram w i l l  he re i na f t e r



b e  r e f e r r e d  t o  a s  t h e  R E C R A  ( P h a s e  I  )  s t u d y .  O n  t h e

a b o v e - m e n t i o n e d  d a t e ,  s i x  s e d i - m e n t  s a m p l e s  ( S S 3  t h r o u g h  S S B  )

w e r e  t a k e n  a l o n g  t h e  s h o r e  o f  O L I N ' s  p o r t i o n  o f  t h e  l O 2 n d

S t r e e t  L a n d f i I I .  A n o t h e r  s a m p l e  ( S S Z )  w a s  t a k e n  i m m e d i a t e l y

e a s t  o f  t h e  S i t e  w i t h  t h e  l a s t  s a m p l e  ( S S I  )  b e i n g  t a k e n  i n

t h e  a d j a c e n t  b a y  t o  t h e  e a s t  o f  t h e  S i t e  a s  a n  u p s t r e a m

b a c k g r o u n d  s a m p l e .  P e r t i n e n t  p o r t i o n s  o f  t h e  R E C R A  ( P h a s e  I )

r e p o r t  a r e  i n c l u d e d  i . n  A p p e n d i x  B  i n c l u d i n g  t h e  t a b l e s  o f

a n a l y t i c a l  r e s u l t s .

T h e  s e d i m e n t  s a m p l e s  w e r e  a n a l y z e d  f o r

p h e n o l s ,  g r e a s e  a n d  o i l s ,  t o t a l  m e r c u r y ,  t o t a l  h a l o g e n a t e o

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

h e x a c h l o r o c y c l o h e x a n e  ( B H C )  a n d  t o t a l  N - P  o r g a n i c s .  I n

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

o r g a n i c s  w e r e  f o u n d  u p s t r e a m  ( S S l ) .  A t  S S 2 ,  e l e v a t e d  l e v e l s

o f  p h e n o l s ,  m e r c u r y ,  c h l o r i n a t e d  o r g a n i c s  a n d  d e l t a - B H C  w e r e

d e t e c t e d  i n d i c a t i n g  t h e  h y d r o g e o l o g i c  c o n n e c t i o n  o f  t h e

l a n d f i l f  t o  t h e  a r e a  e a s t  o f  t h e  O L I N  S i t e .  T h e  s e d i m e n t

s a m p l e s  t a k e n  a d  j a c e n t  t o  t h e  S i t e  ( S S 3  t o  S S B  )  i n d  j . c a t e d

e l e v a t e d  l e v e l s  o f  m e r c u r y ,  t o t a l  h a l o g e n a t e d  o r g a n i c s ,

p h e n o l s  a n d  d e l t a - B H C  a t  m o s t  o f  a l l  s a m p l i n g  I o c a t i o n s .

A 1980  repo r t  ( upda ted  t o  i - nc l ude  l 9B3  da ta )

by  A r thu r  D .  L i t t l e  I nc .  en t i t l ed  "P resen ta t i on  V iewg raphs ,

102nd  S t ree t " ,  i n c l uded  some  d raw ings  show ing  samp l i ng

loca t i ons  and  chem ica l  concen t ra t i ons  f o r  f ou r  samp l i nq

4



p rog rams .  RECRA (Phase  I )  i s  t he  f i r s t  o f  t hese  p rog rams .

The  ADL  repo r t  p resen ted  resu l t s  f o r  t he  f o l l ow ing  s i x

pa rame te rs :

A r c a n i  n
. r . v v r r f v ,

B H C ,

H e x a c h l o r o b e n z e n e ,

L e a d ,

l ' l e r c u r y ,  a n d

T  r  i  c h l o r o b e n z e n e

T h e  R E C R A  ( e h a s e  I  )  s t u d y  i : r c l u d e d  o n l y  t w o

o f  t h e  a b o v e  p a r a m e t e r s  ( M e r c u r y  a n d  B H C ) .  O n I y  t h e  s i x

s a m p l i n g  s t a t i o n s  a l o n g  t h e  s h o r e  o f  O L I N ' s  p o r t i o n  o f  t h e

I 0 2 n d  S t r e e t  L a n d f i l l  a r e  i n c l u d e d  i n  t h e  A D L  r e p o r t .  A l l

s i x  v i e w g r a p h s  f r o m  t h e  A D L  r e p o r t  a r e  p r e s e n t e d  i n

A p p e n d i x  C .

2 .3  t 979  ADL

A  r e p o r t  b y  A r t h u r  D .  L i t t l e  I n c .  ( A D L )

e n t j . t t e d  " C h e m i c a l  M i g r a t i o n  P a t t e r n s  a n d  E c o l o g i c a l  I m p a c t s ,

l - 0 2 n d  S t r e e t  L a n d f i f f "  c o n t a i n s  d a t a  f r o m  a  I 9 7 9  s a m p l i n g

p r o g r a m .  S e d i m e n t  s a m p l e s  w e r e  t a k e n  a t  e i g h t  s a m p l i n g

I o c a t i o n s  a l o n g  t h e  N i a g a r a  R i v e r  s h o r e l i n e  a n d  a t  f i v e

s a m p l i n g  l o c a t i o n s  f r o m  t h e  b o t t o m  o f  t h e  N i a g a r a  R i v e r  i n

t h e  s h a l l o w  w a t e r s



t en  f ee t  o f f - sho re .  F i gu re  D - l  ( i n  Append i x  D )  i den t i f i . es

the  samp l i ng  l oca t i ons  wh i l e  F i gu res  D -2  and  D -3  i l l u s t r a te

the  Base /Neu t ra l  Ex t rac tab les  and  Pes t i c i des  and  PCBs

ana l y t i ca l  r esu l t s  r espec t i ve l y .

Ana l ys i s  o f  t he  o f f - sho re  samp les  was  no t

pe r f o rmed  f o r  Vo la t i r e  o rgan i cs ,  Ac id  Ex t rac tab les  and  Heavy

Me ta l s .  Ana ry t  i ca r  da ta  f  o r  a l  I  t he  pa rame te rs  j - nc ruded  i n

the  ana l yses  a t  t he  13  samp l i ng  I oca t i ons  i s  i nc l uded  i n

Append i x  D .

2 . 4  T 9 7 9  H Y D R O S C I E N C E

A  r e p o r t  b y  H y d r o s c i e n c e ,  I n c .  e n t i t l e d

" P r i o r i t y  P o l l u t a n t  I n v e s t i g a t i o n  R e p o r t ,  S c r e e n i n g  o f

w a t e r s  a n d  s e d i m e n t "  c o n t a i n s  r e s u l i s  f r o m  a  r 9 7 9  s a m p l i n q

p r o g r a m  p e r f o r m e d  b y  t h e  U n i t e d  S t a t e s  E n v i r o n m e n t a l

P r o t e c t i o n  A g e n c y  ( E P A )  a n d  H o o k e r  c h e m i c a l s  &  p l a s t i c s  c o r p .

o n e  s o i l  s a m p r e  w a s  t a k e n  b y  E P A  r e p r e s e n t a t i v e s  o n  A p r i r  1 2 ,

r 9 7 9  i n  t h e  r o w l a n d  a r e a  d o w n s t r e a m  f r o m  t h e  s t o r m  S e w e r

O u t l e t .  T h e  s a m p l e  w a s  t a k e n  f r o m  t h e  l a r g e s t  o f  t h r e e

s e e p a g e  l o c a t i o n s  i n  t h e  l o w l a n d  a r e a .  T h e  E P A  t e a m  r e t u r n e d

t o  t h e  1 o 2 n d  s t r e e t  L a n d f i l r  o n  A p r i l  L 9 ,  1 9 7 9  a n d  c o l l e c t e d

t h r e e  s e d i m e n t  c o r e  s a m p l e s  a l o n g  t h e  O l i n  a n d  H o o k e r

s e c t i o n s  o f  t h e  N i " a g a r a  R i v e r  a n d  t w o  s o i l  s a m p l e s  a l o n g  t h e



Gr i f f on  Pa rk  sho re l i ne ,  s l i gh t l y  wes t  o f  t he  l 02nd  S t ree t

Land f i f f  S i t e  ( r i gu re  E -1 ,  Append i x  E ) .

T h e  i n i t i a l  s a m p l e  f r o m  t h e  l o w l a n d  a r e a ,  w a s

a n a l y z e d  f o r  V o l a t i l e  P r i o r i t y  P o l l u t a n t s  a n d  t h e  r e s u l t s  a r e

p r e s e n t e d  i n  T a b l e  E - l  o f  A p p e n d i x  E .  T h e  " P r i o r i t y

P o l l u t a n t  I n v e s t i g a t i o n  R e p o r t  -  S c r e e n i n g  o f  W a t e r s  a n d

S e d i m e n t "  c o n t a i n e d  a n a l v t i c  r e s u l t s  f o r  f o u r  o f  t h e  f i v e

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

a n a l y z e d  f o r  a I I  P r i o r i t y  P o l l u t a n t s ;  V o I a t i I e s ,  P e s t i c i d e s ,

A c j . d  C o m p o u n d s ,  B a s e / N e u t r a I  C o m p o u n d s  a n d  l ' l e t a l s .  T h e

r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  E - I .  R e s u l t s  w e r e  n o t  f o u n d

f o r  t h e  c o r e  s e d i m e n t  s a m p l e  i m m e d i a t e l y  i n  f r o n t  o f  t h e

S t o r m  S e w e r  O u t f a l I .

2  .  5  L97 9  HOOKER CHEI" I I  CALS & PLAST I  CS CORP .

I n  J u n e  L 9 7 9 ,  H o o k e r  C h e m i c a l s  &  P l a s t i c s

C o r p o r a t i o n  p e r f o r m e d  a  s a m p J , i - n g  p r o g r a m  c o n s i s t i n g  o f  t e n

s e d i m e n t  a n d  w a t e r  s a m p l e s  a t  f i v e  l o c a t i o n s  t e n  f e e t  f r o m

t h e  N i a g a r a  R i v e r  s h o r e l i n e .  T w o  s a m p l e s  w e r e  l o c a t e d  i n

f r o n t  o f  t h e  O I i n  p r o p e r t y ;  o n e  d i r e c t l y  i n  l i n e  w i t h  t h e

S t o r m  S e w e r  O u t l e t  a n d  t h e  s e c o n d  4 0  f e e t  u p s t r e a m .  T w o

s a m p l e s  w e r e  I o c a t e d  a l o n g  t h e  H o o k e r  s e c t i o n  o f  t h e  l 0 2 n d

S t r e e t  L a n d f i l f  s h o r e l i n e  a n d  t h e  f i n a l  s a m p l e  w a s  t a k e n

1 , 2 5  f e e t  d o w n s t r e a m  f r o m  t h e  1 0 2 n d  S t r e e t  L a n d f i f f  i n  f r o n t

o f  G r i f f o n  P a r k .



The  ana l yses  we re  pe r f o rmed  by  Rad ian

Corpo ra t i on ,  o f  Aus t i n ,  Texas .  The  resu l t s  a re  p resen ted  i n

f h e  r e r ; o r t  e n f i t I e d  " A n A I v s i s  o f  T e n  W a t e r  a n d  S e d i m e n tr  s I / v !

S a m p l e s " .  ( T a b I e  F - l ,  A p p e n d i x  F )  .  T h e  s a n p l e s  w e r e

a n a l y z e d  f o r  t e n  s p e c i f i c  c o m p o u n d s .  A  r e p e a t  a n a l y s i s  w a s

p e r f o r m e d  o n  o n e  s a m p l e  a f t e r  a  t h r e e - m o n t h  s t o r a g e  p e r i o d .

2 . 6  I 9 7 9  H I T E S

S e d i m e n t  s a m p l i n g  w a s  c o n d u c t e d  b y

R o n a l - d  A .  I l i t e s  u n d e r  E P A  r e s e a r c l - t  q r a n t  \ l o .  R - 8 C 6 3 5 0 .

E n v i r o n m e n t a l  S c i e n c e  a n d  T e c h n o l o g y ,  O c t o b e r  1 9 E 1 ,  p u b l r s i - r e d

a n  a r t i c l e  d e s c r i b i n g  t h i s  s a m p l i n g  p r o g r a m .  S a m p l e s  w e r e

c o l L e c t e d  a t  t h r e e  N i a q a r a  F a l I s  s i t e s  ( f O Z n A  S L r e e L ,  G i l l

C r e e k  a n d  B l o o d y  R u n  C r e e k  )  b e t w e e n  J u n e  a n d  l . l o v e r n b e r  L 9 1  9 .

S e d i - m e n t  s a m p l e s  a t  1 0 2 n C  S t r e e t  w e r e  c o i l e c t e d  a * -  f o u r

I o c a t i o n s  a l o n g  t h e  s h o r e l i n e  a n d  a p p r o x i m a t e l y  1 C 0  f e e t  f r o m

s h o r e .  T a b l e  c - l  ( i n  A p p e n d i x  G )  c o n t a i n s  t h e  m a x i m u m

c o n c e n t r a t l o n s  f o r  m a j o r  c o m p o u n d s  d e t e c t e d  i n  t h o s e

s e d i m e n L s .  T h e  a r t i c l e  d o e s  n c t  d i  s c u s s  t h e  d a t a  a t  t l - r e

s h o r e  i n  c o m p a r i s o n  w i t h  t h e  o f f - s h o r e  d a t a  n o r  d o e s  i t

p r e s e n t  t h a t  d a t a  o r  i n c l u d e  a n y  f i g u r e ( s )  i n d i c a t . i n g  t h e

s a m p l e  l o c a t i o n s .

2 .7  1979  RECRA (pHeSr  r r  )

I n  o c t o b e r  o f  1 9 7 9  a n d  J a n u a r y  o f  1 9 8 0 ,  R E C R A

R e s e a r c h  I n c .  a n d  W e h r a n  E n g i n e e r i n g  P . C .  c o n d u c t e d  a  s e c o n d



s e d i m e n t  s a m p l i n g  p r o g r a m  a t  t h e  1 0 2 n d  S t r e e t  L a n d f i f l  S i t e .

T h i s  p r o g r a m  w i l l  h e r e i n a f t e r  b e  r e f e r r e d  t o  a s  t h e  R E C R A

( P h a s e  I I )  s t u d y .  O n  t h e  a b o v e - m e n t i o n e d  d a t e s ,  2 5  s u r f a c e

s e d i m e n t  s a m p l e s  ( G - 1  t h r o u g h  G - 2 5  )  a n d  t 6  s u b s u r f a c e

s e d i m e n t  s a m p l e s  w e r e  c o l l e c t e d  f r o m  t h e  N i a g a r a  R i v e r  i n  t h e

b a y  a d  j a c e n t  t o  O L I N ' s  p o r t i - o n  o f  t h e  l 0 2 n d  S t r e e t  L a n d f  i 1 1 .

O n  J u l y  2 3 ,  f 9 8 0 ,  I l  s a m p l e s  ( R S - f  t h r o u g h  R S - f f )  w e r e  t a k e n

u p s t r e a m  o f  t h e  l a n d f i I I  s i t e  t o  s e r v e  a s  b a c k g r o u n d  s a m p l e s .

P e r t i n e n t  p o r t i o n s  o f  t h e  R E C R A  ( P h a s e  I I )  r e p o r t ,  i n c l u d i n g

t a b l e s  o f  a n a l y t i c a l  r e s u l t s ,  a r e  i n c l u d e d  i n  A p p e n d i x  H .

A I t  o f  t h e  s e d i

a n a l y z e d  f o r  t o t a l  m e r c u r y  a n d

w i t h  f i v e  o f  t h e  s a m p l e s  b e j - n g

i  s o m e r s ,  c h l o r o b e n z e n e s ,  t o t a l

( r - h l o r i n a f  e d  ^ - i ^ - i r , '  ^ ^ r  r U t a n t
\  u r r ! v !  r l l q u s v  t / r  r v r  r  L J  l / v r r

2 ,  4 ,  5 - t r i ch l o ropheno l .

T h e  R E C R A  ( P h a s e  I I )

t h e r e  w e r e  e l e v a t e d  I e v e l s  o f  t o t a l

h a l o g e n a t e d  o r g a n i c s  p r e s e n t  i n  t h e

u p s t r e a m  o f  t h e  e a s t e r n  e d g e  o f  t h e

^ \a n o  K b - J  / .

m e n f  s a m o l  e s  c o l l e c t e d  w e r e

t o t a l  h a l o g e n a t e d  o r g a n i c s

a d d i f i n n a l l w  t e s t e d  f O r  B H C

n h e n n l q  c h l a r n n h o n n l q
r r r v t . v ! 9 ,

n h c n n l i r - s ) .  a n dL  L v e  t  ,

S i t e  i n d i c a t e d

a r e a s  a d j a c e n t

T h e  s e d i m e n t  s a m p l e s  t a k e n

t h a t  t h e  h i g h e s t  c o n c e n t r a t

t o  t h e  c e n t r a l  a n d  w e s t e r n

r c n o r I  i n d i r - a t e d  t h a t

m c r r - l r r v  a n d  t o t a l

t h r e e  s a m p l e s  j u s t

I a n d f i t f  s i t e  ( R S - I ,  R S - 2

a d i a r . e n f  f c r  t h e

i ons  occu r red  i n

po r t i ons  o f  t he



S i te .  A  p l ume  o f  e l eva ted  l eve l s  o f  t o t a l  ha logena ted

o rgan i cs  was  f ound  t o  ex tend  i n to  t he  r i ve r  f r om the  cen t ra l

sec t i on  o f  t he  l and f i f f  w i t h  t he  h i ghes t  concen t ra t i on

occu r r i ng  i n  t he  samp le  t aken  c l oses t  t o  t he  sewer  ou t f a l l  i n

t he  wes te rn  po r t i on  o f  t he  S i t e .  Two  sma l l  p l umes  o f  t o ta l

me rcu ry  we re  i den t i f i . ed ;  one  nea r  t he  cen te r  o f  t he  l and f i f f

and  one  ad jacen t  t o  t he  sewer  ou t f a l l .

R E C R A  ( P h a s e  I I  )  i s  t h e  s e c o n d  o f  f o u r

s a m p l i n g  p r o g r a m s  w h i c h  w e r e  i n c l u d e d  i n  t h e  " P r e s e n t a t i o n

V i - e w g r a p h s "  r e p o r t  b y  A r t h u r  D .  L i t t l e ,  I n c .  A p p e n d i x  C

c o n t a i n s  t h e  s i x  v i e w g r a p h s  w i t h  R E C P . A  ( P h a s e  I I )  d a t a  f o r

s u r f a c e  s e d i m e n t s  i n c l u d e d .

2 . 8  T 9 1 9  N Y S D O H I N Y S D E C

I n  1 9 7 9  a n d  1 9 8 0  a  s t u d y  w a s  c o n d u c t e d  b y  t h e

N Y S D O H  a n d  N Y S D E C  t o  q a t h e r  d i o x i n  d a t a  i n  r e l a t i o n  t o  L o v e

C a n a l .  R e s u l t s  o f  t h i s  s t u d y  w e r e  r e p o r t e d  i n  " E n v i r o n m e n t a l

S c i e n c e  &  T e c h n o l o q v "  i n  f 9 8 3 .

O n e  o f  t h e  s a m p l e s  c o l l e c t e d  w a s  d e s c r i b e d  a s

b l a c k  s e d i m e n t  c o l l e c t e d  f r o m  s t o r m  s e w e r  o u t f l o w  a t  l O 2 n d

S t r e e t  a n d  E a s t  N i a g a r a  R i v e r .  D i o x i n  w a s  d e t e c t e d  i n  t h i - s

s a m p l e  a t  3 I  n g / g .

' t n



r esu l t s  f o r

S t ree t  Land f

Append j -x  I

t h e  s e d i m e n t s

i ' r ' l

c o n t a i n s  a  t a b l e  o f  a l l  d i o x i n

o f  t h e  N i a g a r a  R j - v e r  n e a r  t h e  l 0 2 n d

2 . 9  I 9 B I  A D L

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

i n c l u d e d  i n  t h e  v i e w g r a p h s  p r e s e n t e d  i n  A p p e n d i x  C ,  w a s

c o n d u c t e d  b y  A r t h u r  D .  L i t t l e ,  I n c .  i n  I 9 B f .  S i x  p a i r s  o f

s a m p l i n g  l o c a t j - o n s  w e r e  i n v o l v e d  w i t h  e a c h  p a j . r  i n c l u d i n g  a

s h o r e l  i n e  s a m p l - e  a n d  s a m p l e  t e n  f  e e t  o f  f  - s h o r e .

2 . L O  I 9 B 1  J A F F E

S e d r m e n t  s a m p l r n o

J a f f e  u n d e r  E P A  r e s e a r c h  q r a n t  N o

G r e a t  L a k e s  R e s e a r c h ,  1 9 8 4 ,  p u b l i

t h i s  s a m p l i n g  p r o g r a m .  T h i s  a r t i

R o n a l d  A .  H i t e s  o f  t h e  E S & T  a r t i c

w a s  c o n d u c t e d  b y  R u d o l f

8 0 8 9 6 f .  T h e  J o u r n a l  o f

s h e d  a n  a r t i c l e  d e s c r i b i n g

c I e  w a s  c o - a u t h o r e d  b y

I e  d i s c u s s e d  e a r l i e r .

T h e  f i e l d  w o r k  i n v o l v e d  t h e  c o l l e c t i o n  o f

n i n e  s a m p l e  l o c a t i o n s  f r o m  w h i c h  c o r e  s a m p l e s  w e r e  o b t a i n e d

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

F i g u r e  J - l  p r e s e n t s  t h e  n i n e  s a m p l i n g  l - o c a t i o n s  w h i l e
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T a b l e  J - l  p r e s e n t s  t h e  a n a l y l i c a l  r e s u l t s  f o r  s i x  o f  t h e  n i n e

l o c a t i o n s .  T h e  d a t a  f o r  t h e  r e m a i n i n g  l o c a t i o n s  c o u l d  n o t  b e

l o c a t e d  a n d  i t  i s  a s s u m e d  t h a t  t h e s e  s a m p l e s  w e r e  n o t

c o l l e c t e d .

I t  c a n  b e  s e e n  f r o m  t h e  a n a l v t i c a l  d a t a  t h a t

t h e  c h e m i c a l  c o n c e n t r a t i o n s  d e c r e a s e  w i t h  s a m p l e  d e p t h  a s

w o u l d  b e  e x p e c t e d .  T h e  d a t a  a l s o  r e v e a l s  t h a t  t h e  h i n h a c r

c o n c e n t r a t i o n s  a r e  f o u n d  i n  t h e  s u r f a c e  s e d i m e n t s  d i r e c t l v

a d j a c e n t  t o  t h e  I a n d f i l l .

2 .T I  T9B2  -  USEPA

I n  M a y  I 9 B 2  t h e  U S E P A  c o l l e c t e d  t h r e e

s e d i m e n t  s a m p l e s  f r o m  t h e  N i a g a r a  R i v e r  n e a r  t h e  l 0 2 n d  S t r e e t

s t o r m  s e w e r  o u t f a l l .  T h e  L e v e l s  o f  d i o x i n  i n  t h e s e  s a m p l e s

r a n g e d  f r o m  O . O 2  p p b  t o  0 . 1 0  p p b .

R e s u l t s  a r e  i n c l u d e d  o n  T a b l e  I - I  i n

A p p e n d i x  I  a n d  s a m p l  i n g  l o c a t  i o n s  a r e  g l r n u , n  ^ n  E '  i  ̂ ' ,  r o  I  - 1  .
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T o t a I  O r g a n i c s  ( i n c l u d e s  a l l  " o t h e r  e x t r a c t a b l e s "  d e t e c t e d ) ,

and

Heavy  l t4e ta l  s  .

F igu res  K -2  t h rough  K -5  p resen t  t he  concen t ra t i ons  f o r  t he

Vo la t i l e  O rgan i cs ,  Base /Neu t ra l  Ex t rac tab les ,  Pes t i c i des  and

PCBs  and  To ta I  ( p r i o r i t y  po l l u t an t )  O rgan i cs ,  r espec t i ve l y ,

a n d  a l s o  i n d i c a t e  t h e  l i m i t s  o f  t h e  l 0  p p m  c h e m i c a l

c o n c e n t r a t i o n s  f o r  e a c h  p r i o r i t y  p o l l u t a n t  f r a c t i o n .  T h e

A c i d  E x t r a c t a b l e  f r a c t i o n  o f  t h e  p r i o r i L y  p o t l u t a n t  I i s t  w a s

n o t  d e t e c t e d  a t  a n y  s a m p l i n g  l o c a t i o n  a n d  t h e r e f o r e  n o  f i g u r e

h a s  b e e n  p r e p a r e d .

W h e n  t h e  " o t h e r  e x t r a c t a b l e s "  a r e  i n c l u d e d  a s

i n  F i g u r e  K - 6 ,  t h e  s a m e  b a s i c  l i m i t s  o f  c h e m i c a l

c o n c e n t r a t i o n s  e x i s t ,  h o w e v e r ,  t h e  m e a s u r e c  c o n c e n t r a t i o n s

a r e  a n n r r - , ' r i m A r o l r z  n n o - h : l f  n r , i o r  a F  n : ^ I ) r : u i e  r r q h g f  .  S O m e* r v -

e x a m p l e s  o f  t h e s e  " o t h e r  e x t r a c t a b l e s "  a n i  w h e r e  t h e y  w e r e

f o u n d  a r e :

T  r  i  c o s a n e

U n k n o w n  A c i d  E x t r a c t a b l e

I  , 2  , 4 - T r  i c h l o r o b e n z e n e

L  , 2  , 3  ,  4  , 5 ,  6 - H e x a c h l o r o b e n z e n e

L ,  2 ,  3 ,  5 - T e t r a c h l o r o b e n z e n e

E  i  c o s  a n e

P e n t a c o s a n e

I ,  2 ,  3 ,  5 - T e t r a c h l o r o b e n z e n e

BI0  ppm

54O ppm

2OO ppm

200  ppm

160  ppm

r - v  l / y r [

110  ppm

106  ppm

a t  G - 9 a

a t  E - 9 a

a t  E - 9 a

a t  E - 9 a

a t  E - 9 a

a t  G - 9 a

a t  G - 9 a

a t  F - 9 a

1 A
I +



T h e s e  " o t h e r  e x t r a c t a b l e s "  h a v e  b e e n  i d e n t i f i e d  b y  b e s t - f i t

m a s s  s p e c t r o m e t r i c  m a t c h i n g  o f  c o m p u t e r  I i b r a r y  m a s s  s p e c t r a .

T h e y  a r e  p r e s u m e d  t o  b e  r e p o r t e d  a s  " s i g n i f i c a n L "  ( d e f i n e d  a s

t h o s e  c o m p o u n d s  e x h i b i t i n g  p e a k s  o f  a t  l e a s t  2 5  p e r c e n t  o f

t h e  n e a r e s t  i n t e r n a l  s u r r o g a t e  s t a n d a r d ) ,  a n d  t h e i r

q u a n t i f i c a t i o n  ( c o n c e n t r a t i o n )  i s  t h e r e f o r e  q u a l i t a t i v e

( e s t i m a t e d )  s i n c e  t h e i r  r e l a t i o n s h i p  t o  t h e  i n t e r n a l

s u r r o g a t e  s t a n d a r d  i s  u n q u a n t i f i e d .  " U n k n o w n "  d e n o t e s  t h a t

t h e  m a t c h  o f  c h r o m a t o g r a p h i c  p a t t e r n s  h a d  a  c o n f i d e n c e  l e v e l

o f  l e s s  t h a n  B 0  p e r c e n t .

F i g u r e  K - 7  p r e s e n t s  t h e  H e a v y  } { e t a l

c o n c e n t r a t i o n s  f o r  a l l  o f  t h e  s a m p l i n q  l o c a t i o n s .

z .  L z .  z  u r o x l n

S i x t y - t h r e e  s a m p l e s  w e r e  c o l l e c t e d  f r o m  3 9

l o c a t i o n s  f o r  a n a l y s i - s  o f  D i o x i n .  S a m p l e s  w e r e  c o l l e c t e d  a t

o n e - f o o t  i n t e r v a l s  r a n s i n s  f r o m  O  t o  3  f e e t .

D i o x i n  w a s  d e t e c t e d  i n  o n l y  o n e  s a m p l e  (  s e e

T a b l e  I - 1  a n d  F i g u r e  I - 1  )  .
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2  .  L2  .  3  R i -  ve r  Bo t  t om E  l -  eva t  i  ons

A t  t h e  t i m e  o f  M a l c o l m  P i r n i e ' s  s a m p l i n g  i n

J a n u a r y  l 9 B 3 ;  a  s u r v e y  w a s  c o n d u c t e d  t o  d e t e r m i n e  t h e

e l e v a t i o n s  o f  t h e  R i v e r  b o t t o m  a d - t a c e n t  t o  t h e  o u t f  a l l .  A n

e x t e n s i v e  g r i d  s y s t e m  w a s  u s e d  a s  s h o w n  i n  F i g u r e  K - l  a n d  t h e

r e s u l t s  o f  t h  j - s  s u r v e y  a r e  p r e s e n t e d  i n  F i g u r e  K - 8 .

A l s o  i n c l u d e d  i n  F i - g u r e  K - B  i s  a  c o n t o u r

m a r k e d  " e s r - i m a t e d  f  i v e - f o o t  w a : e r  o e o t h " .  T h e  f  r v e - f o o t

c o n t o u r  i s  b a s e d  o n  t h e  U S G S  m a p s  o f  t h e  a r e a .  i t  s h o u l d  b e

n o t e d  t h a t  t h e  U S G S  m a p  d o e s  n o t  p r o v i d e  i n f o r m a t i o n  t o

d e t e r m j - n e  t h e  s t a g e  o f  t h e  r i v e r  a t  t h e  t i m e  t h e  c o n r o u r s

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

a s  m u c h  a s  f o u r  f e e t  i n  e i e v a : L c n  i e p e n i i n g  u p o r t  t n e  f l o w

c o n d i t i o n s  f r o m  L a k e  E r i e  w i n d  a n d  i c e .  T h e  w a t e r  e l e v a t i o n

r s  f u r t h e r  c o m p l i c a t e d  b y  t h e  p r e s e n c e  o f  t h e  C h i p p a w a - G r a s s

I s l a n d  P o o l  w h i c h  i s  u s e d  t o  r e g u l a t e  t h e  v o l u m e  o f  w a t e r

r e l e a s e d  t o  t h e  F a l l s  a n d  t o  p r o v i d e  a  c o n s t a n t  s u p p t y  o f

w a t e r  t o  t h e  t w o  h y d r o e l e c t r i c  p o w e r  a u t h o r i t  j - e s .  T h e  1 0 2 n d

S t r e e t  S i t e  i s  I o c a t e d  w i t h i n  t h e  a r e a  o f  i n f l u e n c e  o f  t h e

C h i p p a w a - G r a s s  I s I a n d  P o o l  a n d  j . s  t h e r e f o r e  s u b j e c t  t o  a

c o n s t a n t l y  c h a n g i n g  w a t e r  e l e v a t i o n .  D e t a i l s  o f  t h e

r e s t r i c t i o n s  a t  t h e  c h i p p a w a - G r a s s  r s l a n d  P o o l  a r e  f o u n d  i n  a

r e p o r t  e n t i t l e d  " H i . s t o r i c a l  R e v i e w ,  H y d r o g e o l o g i c  C o n d i t i o n s ,

P r a n  o f  R e m e d i a l  w o r k "  b y  c o n e s t o g a - R o v e r s  &  A s s o c i a t e s .
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T h e  e s t i m a t e d  f i v e - f o o t  c o n t o u r  w a s  i n c l u d e d

s i n c e  t h i s  w a s  d e c i d e d  u p o n  a s  t h e  l i - m i t  o f  s e d i m e n t  s a m p l i n g

s p e c i f i e d  i n  t h e  a g r e e d  " W o r k  P l a n "  f o r  t h e  1 0 2 n d  S t r e e t

S i t e .

2 . L 3  I 9 B 3  U . S .  A R M Y  C O R P S  O F  E N G I N E E R S

I n  S e p t e m b e r  1 9 8 3 ,  t h e  U n i t e d  S t a t e s  A r m y

C o r p s  o f  E n g i n e e r s  u n d e r t o o k  a  s a m p J - i n g  p r o g r a m  i m m e d i a t e l y

d o w n s t r e a m  f r o m  t h e  l 0 2 n d  S t r e e t  L a n d f i f l  i n  t h e  L i t t l e

N i a g a r a  R i v e r  s u r r o u n d i n g  C a y u g a  I s I a n d .  T h e  s a m p l i n g  w a s

p e r f o r m e d  t o  a s s e s s  t h e  f e a s i b i l i t y  o f  d r e d g i n g  t h e  L i t t l e

N i a g a r a  R i v e r  f o r  s m a l l  c r a f t  n a v i g a t i o n  a n d  t o  d e t e r m i n e  t h e

a p p r o p r i a t e  d i s p o s a l  I o c a t i o n  f o r  t h e  d r e d g e d  m a t e r i a l .

T w e l v e  s e d i m e n t  s a m p l - e s  w e r e  t a k e n  i n  t o t a l  f r o m  s e v e n

s a m p l i n g  l o c a t i o n s  o f  w h i c h  t h r e e  l o c a t i o n s  w e r e  a d j a c e n t  t o

G r i f f o n  P a r k .  T h e  r e m a i n j . n g  s a m p l e s  w e r e  l o c a t e d  f u r t h e r

d o w n s t r e a m  ( f i g u r e  L - 1 ,  A p p e n d i x  L ) .

Pr io r i t y  Po l l u t an t  ana l yses  and  EP  tox i c i t y

t es t s  o f  t he  sed imen ts  we re  comp le ted  by  F loyd  B rowne

Assoc ia tes ,  L im i t ed  f r om Oh io  and  t he  resu l t s  a re  p resen ted

in  Tab les  L - l  t h rouqh  L -4 .
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2 .  f 3 .1  D iox in

S e d i m e n t  s a m p l e s  f r o m  t h e  L i t t l e  R i v e r  w e r e

a l s o  a n a l y z e d  f o r  D i o x i n .  R e s u l t s  f o r  a l l  t w e l v e  s a m p l e s

a r e  i n c l u d e d  o n  T a b l e  I - 1 .  L o c a t i o n s  a r e  a s  s h o w n  o n

F i g u r e  L - I .
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3 . O HISTORICAL SAUPLING PROGRAMS UPSTRE,AM
OF THE SITE

I r 4 a n y  s e d i m e n t  s a m p l i n g  p r o g r a m s  h a v e  b e e n

c o n d u c t e d  i n  t h e  p a s t  i n  t h e  N i a g a r a  R i v e r  b e t w e e n  L a k e  E r i e

a n d  L a k e  O n t a r i o .  A l t h o u g h  t h e s e  s t u d i e s  w e r e  n o t  d i r e c t l y

i n v o l v e d  i n  t h e  l 0 2 n d  S t r e e t  L a n d f i f l  s e d i m e n t  s a m p l i n g

p r o g r a m ,  t h e y  p r o v i d e  d a t a  u s e f u l  i n  i n t e r p r e t i n g  t h e  e x t e n t

o f  c o n t a m i n a t i o n  p r e s e n t  i n  t h e  r i v e r  s e d i m e n t s  u p s t r e a m  o f

t h e  l a n d f  i f  f  s i t e .  T h i s  i n f  o r m a t i o n  c a n  b e  u s e d  t o  d e t e r m i - n e

t h e  r e l a t i v e  r o l e  o f  t h e  1 0 2 n d  S t r e e t  L a n d f i l l  S i t e  i n

c o n t r i b u t i n g  t o  t h e  c o n t a m i n a t i o n  o f  t h e  N i a g a r a  R i v e r

s e d i m e n t s .

3 . 1  T 9 7 B  -  R E C R A  ( P H A S E  I )

A s  p a r t  o f  t h e  R E C R A  ( P h a s e  I )  s a m p t i n g

p r o g r a m  ( S e c t i o n  2 . 2 )  o n e  s e d i m e n t  s a m p l e ,  S S 1 ,  w a s  c o l l e c t e d

a  s u f f i c i e n t  d i s t a n c e  u p s t r e a m  i n  t h e  b a y  e a s t  o f  t h e

l a n d f i f f  s i t e .

The  ana l ys i s  o f  t h i s  samp le  i nd i ca ted  t he

p resence  o f  pheno l s  and  t o ta l  ha logena ted  o rgan i cs  bu t  a t

r e l a t i ve l y  l ow  concen t ra t i ons  o f  2 .5  and  0 .37  ug /g ,

respec t i ve l y .  BHC i somers  we re  a l so  de tec ted  i n  t he  samp le

bu t  we re  p resen t  i n  concen t ra t i ons  t oo  l ow  t o  quan t i f y .
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Ana l y t i ca l  r esu l t s  f r om the  RECRA (Phase  I I )  s t udy  a re

i . nc l uded  i n  Append i x  B .  I n  gene ra l ,  t he  one  ups t ream

sed imen t  samp le  con ta i ned  con tam inan ts  i n  concen t ra t i ons  l ess

than  t hose  de tec ted  i n  t he  downs t ream samp les  f o r  a l l -

pa rame te rs  t es ted .

3 . 2  T 9 7 9  R E C R A  ( P H A S E  I I )

T h e  R E C R A  ( P h a s e  I I )  s a m p l i n g  p r o g r a m

( S e c t i o n  2 . ' 7  )  i n c l u d e d  t e n  s a m p l i n g  l o c a t i o n s  u p s t r e a m  o f  t h e

t 0 2 n d  S t r e e t  L a n d f i f l  S i t e .  T h e s e  s a m p l e s  w e r e  u s e d  t o

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

r e s u l t s  o f  t h e  a n a l y s i s  o f  t h e s e  s a m p l e s  a r e  i n c l u d e d  i n

A p p e n d i x  H .

I  t  w a s  d e t e r m i - n e d  t h a t  t h e  b a c k g r o u n d  l e v e l s

f o r  t o t a l  m e r c u r y  a n d  t o t a l  h a l o g e n a t e d  o r g a n i c s  f o r  s u r f a c e

s e d i m e n t s  w e r e  0 . 0 8  u g / g  a n d  0 . 4 1  o g / g ,  r € s p e c t i v e J - y ,  a n d  f o r

s u b s u r f a c e  s e d i m e n t s  w e r e  < 0 . 0 5  D g / g  a n d  O , 2 3  u g / g ,

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

d e t e r m i n e d  u s i n g  s e v e n  s a m p l e s  a n d  t h e  s u b s u r f a c e  l e v e l s  w e r e

d e t e r m i n e d  u s i n q  o n e  s a m p l e .
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3 . 3  I 9 B 4  T H E  N I A G A R A  R I V E R  T O X I C S  C O M M I T T E E

I n  Oc tobe r  o f  1981 ,  t he  N iasa ra  R i ve r  Tox  j - cs

Commi t t ee  was  es tab l i shed  t o  ove rsee  and  co -o rd i na te  a  s tudv

on  t ox i c  subs tances  po l l u t i on  i n  t he  N iasa ra  R i - ve r .  The

commi t t ee  cons i s ted  o f  r ep resen ta t i ves  o f :

E n v i r o n m e n t  C a n a d a ,

U n i t e d  S t a t e s  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y ,

O n t a r i o  t ' l i n i s t r y  o f  t h e  E n v i r o n m e n t ,  a n d

N e w  Y o r k  S t a t e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n .

T h e  N i a g a r a  R i v e r  T o x i c s  P r o j e c t  c o n s o l i d a t e d

a  s e r i e s  o f  e x i - s t i n g  s u b - p r o j e c t s  t h a t  h a d  b e e n  i n d i v i d u a l l y

d e s i o n e d  t o  f u l f  i I l  c e r t a i n  A . t F n . v  o n i e g * - i v e s .  T o  o f f s e t: . . - "

d e f i c i e n c i e s  o r  g a p s  i n  d a t a ,  v a r i o u s  s u b - p r o l e c t  a c t i v i t i e s

w e r e  a u g m e n t e d  a n d  o t h e r s  d e v e l o p e d  s p e c i f i c a l l y  f o r  t h i s

T o x i c s  C o m m i t t e e  s t u d y .  T h e  r e s u l t s  o f  t h i s  s t u d y  w e r e

p u b l i s h e d  i n  O c t o b e r  L 9 B 4  i n  t h e  r e p o r t  e n t i t l e d  " R e p o r t  o f

t h e  N i a g a r a  R i v e r  T o x i c s  C o m m i t t e e " .

O n l y  t h e  d a t a  u p s t r e a m  o f  t h e  1 0 2 n d  S t r e e t

L a n d f i l l  f r o m  t h e  S i t e  t o  t h e  B u f f a l o  C i t y  l i m i t s  ( w h e r e  t h e

N i a g a r a  R i v e r  s p l i t s  a t  G r a n d  I s l a n d )  h a s  b e e n  i n c l u d e d  i n

t h i s  r e p o r t .  T h e  1 9 B l  B u f f a l o  N e w  Y o r k  A r e a  S e d i m e n t  S u r v e y

( B A S S )  w a s  i n c l u d e d  i n  t h e  N i a g a r a  R i v e r  T o x i c s  C o m m i t t e e

r e p o r t  b u t  t h e  a n a l y t i c a l  r e s u l t s  w e r e  n o t  p r e s e n t e d .  T h e

2T



BASS repo r t  has  t he re fo re  been  i nc l uded  i n  Sec t i on  3 .4  o f

t h i s  r epo r t .

Th ree  sepa ra te  s tud ies  conduc ted  i n  L979 ,

I 98 t  and  I 9B2  i nvo l ved  sed imen t  samp les  w i t h i n  t he  ups t ream

area .  These  s tud ies  we re :

L 9 7 9  S u b - p r o j e c t  2 7 a ,  N i a g a r a  R i v e r  S e d i m e n t  S u r v e y  ( I 9 7 9 ) ,

O n t a r i o  l t l i n i s t r y  o f  t h e  E n v i r o n m e n t .

1 9 B I  S u b - p r o j e c t  2 3 ,  T o x i c s  C o n t a m i n a n t s  S o u r c e s  S u r v e y ,

I n l a n d  W a t e r s  D i r e c t o r a t e ,  O n t a r i o  R e g i o n ,  E n v i r o n m e n t

C a n a d a .

L 9 B 2  S u b - p r o j e c t  1 2 ,  O p e n  L a k e  ( E r r e )  D r e o g e  S p o i I  S i t e

S a m p I i n g ,  U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y ,

R e g i o n  I I  N e w  Y o r k ,  N . Y .

T h e  l o c a t i o n s  i n c l u d e d  f r o m  t h e s e  t h r e e  p r o j e c t s  w e r e  l a b e l e d

M - 5  t h r o u g h  t " 1 - 9  ( ) , 9 7  9  )  ,  E - 5  t h r o u g h  E - 9  (  1 9 8 f  )  a n d  U - 2 8

t h r o u g h  U - 3 3  ( f 9 8 2 ) .  M - 9 ,  E - 9  a n d  U - 3 3  a r e  c o n s i d e r e d  t o  b e

a t  t h e  S i t e  w h i l e  t h e  r e m a i . n i n g  f 3  l o c a t i o n s  a r e  u p s t r e a m  o f

t h e  S i t e .  A p p e n d i x  I , 1  p r e s e n t s  t h e  p e r t i n e n t  r e s u l t s  f r o m

t h e s e  t h r e e  s t u d i e s .
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F i g u r e  I ' { - 1  i d e n t i  f  i e s  t h e  l o c a t  j - o n  o f  a I l  1 6

s a m p l i n g  l o c a t i o n s  u s e d .  B o t t o m  s e d i m e n t s  f o r  a l l  t h e

p r o g r a m s  d i s c u s s e d  i n  t h e  N i a g a r a  R i v e r  T o x i c  C o m m i t t e e

r e p o r t  w e r e  o b t a i n e d  u s i n g  P o n a r ,  S h i p e k  o r  m o d i f i e d  S h i p e k

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

d e p o s i t e d  s e d i m e n t s .  T a b l e s  I u I - l  ,  M - 2 ,  I ' 4 - 3  p r e s e n t  t h e  d a t a

f o r  e a c h  o f  t h e  t h r e e  p r e v i o u s l y  m e n t i o n e d  p r o j e c t s .

T a b l e  I , 4 - 4  s u m m a r i z e s  a l l  t h r e e  s t u d i e s .

3 . 4  I 9 B 1  B U F F A L O  N E W  Y O R K  A R E A
S E D I M E N T  S U R V E Y  ( B A S S )

I n  1 9 B l  t h e  G r e a t  L a k e s  N a t i o n a l  P r o g r a m

O f f i c e  ( G L N P O )  c o l l e c t e d  r i v e r  s e d i m e n t s  i n  l h e  B u f f a I o ,  N e w

Y o r k  a r e a  t o  d e t e r m i n e  t h e  e x r - e n t  o f  t o x r c a n t  c o n t a m i n a t i o n

i n  v a r i o u s  s e c t i o n s  o f  t h e  N i a q a r a  a n d  B u f f a l o  R i v e r s .  I n

t r 4 a y  o f  t h a t  y e a r  9 3  s i t e s  w e r e  s a m p l e d ,  o n l y  1 5  o f  w h i c h  a r e

n e r f  i  n e n f  t 1 . 1  t l - r  i  q  r o n n r l -  a n d  t h O S e  a 1 '  e  i l l U S t f  a t e d  O n

F i g u r e  N - l  o f  A p p e n d i x  N .  ( l l o t e  t h a t  t h e r e  w e r e  t w o  s e p a r a t e

s a m p l e s  c o l l e c t e d  a t  l o c a t i o n  G 6 1 .  )

T h i s  r e p o r t  w a s  i n c l u d e d  i n  t h e  I 9 B 4  R e p o r t

o f  T h e  N i a g a r a  R i v e r  T o x i c s  C o m m i t t e e  ( s e e  S e c t i o n  3 . 3 ) ,  b u t

t h e  a n a l y t i c a l  r e s u l t s  w e r e  n o t  p r e s e n t e d .  T h e  a n a l y t i c a l

r e s u l t s  o f  t h e  B A S S  s t u d y  a r e  i n c l u d e d  i n  T a b l e  N - l  o f

A p p e n d i x  N .  A  s u m m a r y  o f  t h i s  d a t a  i s  p r e s e n t e d  i n  T a b l e  N - 2
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wh ich  sepa ra tes  t he  L2  ups t ream s i t es  f r om the  t h ree  s i t es  i n

t he  t 02nd  S t ree t  Land f i l l  v i c i n i t y .  Th i s  t ab le  i nc l udes  t he

max imum concen t ra t i ons  f ound  i n  t he  g roup  o f  samp les  and  t he

number  o f  sampJ-es  i n  t he  g roup  wh ich  had  concen t ra t i ons  above

the  de tec t i on  I im i t s .
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( H o o k e r  C h e m i c a l s  &  P l a s t i c s  C o r p .  -  I 9 7 6 )
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TABLE A-1

ANALYTICA.L RESULTS 1O2ND STREET LANDFILL

Ana l y t i ca l  Pa rame te rs

Hg,  ppm

To ta l  Phos . ,  ppm

Ni ,  ppm

Cu,  ppn

Cd ,  PPM
Pb, PPM

EFe

c r ,  ppm

Mn, ppm

PcB  1016  / t 2+Z  ppn

PCB 1254  ppm

PCB I22L  pp r t

Tota l -  PCB ppm

l"l irex ppn

SS l

8 .6

L4

7 .9

20 .  0

< I

415
r \ A
W r ' *

23 .4

373

160 ,000

6 ,600

<0 .3

166 ,600

<0 .007

D 5 Z

6 .6

178

L4 .4

r2 .5
r .3

6 7 6

o.7
119

338



A P P E N D I X  B

SEDIMENT CON'IAMINANT DATA

A T  T H E  L C 2 N D  S i R E E I  L A - \ l F I - i -

( R E C R A p h a s e r - 1 9 7 8 )
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Hydro  g  eo  log lc

TABLE 4
AMLYTICAL R.ESULTS

The 01in Chenlcal  Group
I n v e s t i g a r l o n  -  l 0 2 n d  S r r e e r  L a n d f 1 1 1

R e p o r t  D a t e :  L l  3 L l  7 9
S a n p l e  D a c e :  L I / 2 L / 7 8  -  L ? l L S / 7 A

RIVER. SEDLYNITS
q,\vpt tr IDE}TTIFiCATION

PARA*YETER.

Dry Weight

Pheno I  s

Grease and 0 l i s

Tota l  Mercury

LNITS OF !{EASURE

',
/o

r s / g  ( d r y )

ng /  t  ( c r y )

' - e /e  (d rv )

6 Z . Y  6 t t .  t

1 . 5  < 1 . 5

1 )  ? q

6 ^
A /  A  l t  h

5 .7  3 .3

l .q . r  ! . o

1 " 1 6  a t .
L ' V  L +

S S I S S 3  S S 4  S S 5 S S 6

O J .  U 9 1  / ,

7 1

z . . q

1 )

COIO, IE{TS:  Va lues  repor ted  as  " less
che paramecer  eva luaced.

l 9 l 4

Ehan"  lnd lcace worK: , : rg  decec t lon  l la l t s  f  o r

, - - |
i /  : . 1  N +  \ l  |  ^ l

FOR RECRA REsEARat, INc. \5 ku-{r-t}.-
v

onrr a/f/r r
t t

R€CRA P€Sg,qnaH,INC 1i l wrrcs Avcnue /Tonowondo.rot{ CL(tC{ v^ttt s^?rrai, fr.aqJo. ^rilfO t|lal|(x

- 5 4 -
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P a g e  7  o i  l :

I l yd rogeo log lc

TASLE 4
A}TALYTICAL RESULTS

The Ol ln Cheolcal  Group
Invesc lgar lou  -  l02nd Screer  Landf t l l

Repor t  Da re :  L /3L /79
Sanp le  Da re :  LL /2L /79  -  l Z /LS l7B

RIVER SEDLIENTS

PARAMETN,

Dry Welghr

Phenols

Grease aud 011s

Tota l  Vercury

SA},{PLE IDE}I"TIF ICAT ION
UNITS OF },IEASURE

tl

vs/ s (dry)

o.glg (dry)

vg /  g  (d rv )

COMMENTS: Dlf ferences tn
due to varylng

d e c e c t a b l l l t l e s  f o r  a
saople volumes taken

Q'r ,,

t 1

6 1

g lven parameter
f o r  a n a l y s e s .

) D /

7 R R

< 1 .  5

ss8

I J

.  N l
FoR RECRA RESEARC!, rNc. \(\.* \q U.^&

V

DATE XIr I r
I

I IRA R€S€\RCH,INC ril vorrs Avenr,n/Tonowrqu al€{lAtrtsr.4-.tfiaOro.i^A.tElElEa 92.7620



p a g e  i  : f  : :

T A R T  t r  q

A}IALYTICAI. RESLT.TS

The Olln Cheolcal Group
!{ydrogeologlc  Invest lgaElon -  102nd Screet  Landf l l l  S iee

Repor t  Da re :  L /3L /79
Saop le  Da re :  L I / L5 /78  -  L2 /L5 l7B

RWER SEDLYEINS

PARAMETER UNITS OF MEAS1IRE SS1  SS2  SS3  SS4  SS5  556 .

To ta1 l la logenated
Organics

/ ^ r ^ / F - n \

( ( , L l - /  sLU l

Tocal Chlorinated
0rganlcs

(cLC/  Coulson)

a - BIIC

3 -BHC

v-BHC

A - RIlt'

Total  N-P
Organlcs

(GLC/NPD)

vsl  s (dry)
as Ch lor lne ;

L lndaue Standard  0 .37

vs ls  (d ry )
as Ch lor lne ;

L lndane Scandard  0 .4

r g /  g  ( d r Y )  < 0 . 3

v g /  s  ( d r y l  < 0 . 3

v g / g  ( d r y )  < 0 . 3

' ) g /  g  ( d r y )  < 0 . 3

vg/ 'g (dry) as
Nltrogeo; DloeChyl-
An{L lne  Standard  <0 .02

25 .5  9 .74  13 .9 ' l q ?  1 ? q

25.2  2 .s

< 0 . 5  < 0 . 5

< 0  . 5  < 0  . 5

< 0 . 5  < 0 . 5

6.  t  2 .8

J . O  J t 6  t > J

< 0 . 5  < 2 . 0  1 . 6

< 0 . 5  < 2 . 0  < 1 . 0

< 0 . 5  i . 5  5 . 3

I  ^  a A  rL . Z  J 0 . I  1 5 . t

<0 .  02  <0  .  c2 < 0  . 0 2  < 0 .  0 2  < 0  .  0 2

CO}O{E}ITS: The Coulson chrooacograos trere also evaluated for t ,he : ,  3,  y,  i  lsooers
o f  BHC (hexach lorocyc lohexase) .  There  va lues  are  noc  d l rec t l y  com-
parab le  to  the  THO or  TCO resu l ts  s lnce  these resu lcs  a re  e : (p ressed as
the coopound and not as Chlor lne.

.  i l r

FoR RECRA RESEARCE, rNC. (r 
vF\* V L"^4-]tr-

v

DATE >IEI Iq
t l

}€cRA R€seaqH, l]'{c I 1 r vorer Avrnuo / Tonowondo. Now york .
5t{ <lr0.,<^a veltt ry.flrft nft;1aa ^1iJ1p r6racr
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P a g e  7  c f  l _ l

TASLE 5
AMLYTICAL RESULTS

The 01ln Cheolcal  Group
Hydrogeo log lc  Inves t iga t ion  -  102nd SEreer  Landf i l l

R e p o r t  D a t e :
Sanp le  Dare :

S l t e

1  / 1 1  /  7 a
1 1  1 4 .  I A A

L L /  1 L /  l 6  - 1 ) / 1 < l J e
- - t  - J t  t  v

PARAMETB,

Total l lalogenared
0rganlcs

f F ]  F  l ? A ^ \
\ t JL t - /  t  U IJ , ,

Tota l  Ch lor lna ted
A - - ^ - . 1  ^  -
v r  S q r r 4 g J

/ ^ -  ^  I  ^  .

\ t  L U /  U O U J . S O n ,

Y-BEC

A - R u a

Tota l  N-P
0 r g a u l c s

( GLC/ NPD )

R.IV qFnTvtrrJ're
e s e r . + . r I J

UNITS OF MEASINE

vsl  g (dry)
as Ch lor lne ;

L lndane Scandard

vg ls  (d ry )
as Chlor lne

Llndane Scandard

' )g /g  (d r " )

vg l  g  (dry)

vs l  s  (dry)

Nsl  g  (dry)

' r g /g  (d rv )  as
Nlcrogen;  Dlaechyl -
An1l loe Scaudard

SAI€LE IDENTIFICATION
) 5 / ss8

8 .  13

7  . , !

< 0 . 2

< 0  , 2

< 0 . 2

n )

< 0 . 0 2

r -BHC

I -BHC

COMMENIS:  A Iso ,  fo r  the  purpose o f  da ta  eva lua l lon ,  rhe  d l f fe rences  ln
r e s p o o s e  f a c r o r s  f o r  A  -  B i { C  ( i . 5 )  a n d  y  -  B H C  ( 4 , 5 ;  L i n d a n e )
must ,  be  cons ldered.

---
FoR RE.RA REsEARCIr, rNc (:sa-lf f qfH

DATE z lg l t t
I

]€CRA R€Sea1aH,INC i l .r voros Avrnue /Tonowondo. New yo
lr. <xD.(lr uatrt sr..rara.t,raq|lr riJao t.!.l.(x



Sur face  Water  Qua l lcv

Nlagara Rlver

Sur face  t racer  saup les  f roco  che N lagara  R.1ver  a rea  were  co l lec ted

on tr l to dates :  Noveober 21, 19 78 and Deceuber 15 ,  : .9 78. Sedlneat satrpleg

f rom the  N lagara  R lver  nere  co l lecced ou  Noveober  30 ,  1978.  Dara  concern lng

the  aaa lyg ts  o f  chese saup les  tE  couca lned ln  Tab les  4  aad 5 .  saop le

po lo t  locac lous  are  de l laeeced lo  F lgure  2 .  Wl th  the  ercept loo  o f  sanp le

potnc SSSr sediuent sauplee et€re c ' t  cu at th.  r8E gGn.ral  locat loos as

thc  sur fac t  r ra te rs .  Sanp le  po ln t  SS8 ts  loca ted  a t  the  basc  o f  che  d lke

approxtoacely olduay betateen the cer:olnus of che sesrer llne and sauple

Po in t  sS5.  A  sed loeut  sample  wae caken a t  ch ls  po ln t  because o f  the

exteustve stalnlng of che shore Ehat was vlsual ly evtdent.

A^e dlscussed prevtously,  wacer sa-oples sere Eakeo on trso

dlf fereot daces 1o an actenpt to provlde lnforrat lou on Eemporal aad

weather  var ta t tons .



Surface sanple point 1 (Flgure Z) is locared ln che ad,Jacent

bay  co  Ehe easE o f  che  landf t l1  s l te .  Th ls  po{n t  was  choseu ro  p rov lde

lnfo:matlon on rrater qual iCy upstrer?n froo the Ol lo sl te.  The polnt

was loca ted  a t  a  cons lderab le  d lsCance ups t re r l ,  t6  q f { r r r {aa te  the  poss ib i l l cy

of local lzed lof luence froru che Ol ln sl te.  water qual lcy at sacple polnt I
for parameters analyzed under th- is prog3rrn, Eet Or exceeded exlst lng surface
water standards. Total  halogeuated organlc coaceu,traglons were row but

de tec tab le '  Geoera l l y ,  Ehe resu l ts  o f  aua lyses  o f  sanrp les  cor lec ted  on
Noveuber  21 ,  1978 were  lns lga l f l caa t ly  d l f fe ren t  f roo  Ehe resur ts  o f
sauples colrected on Deceaber 15, rg7g. Ttre analysls of sedlnents from
sanp le  po ln t  I  lnd lca ted  che presence o f  phenors ,  a l though che concent ra t lon
was re la t l ve ly  10w.  rE  ls  ln te res t tug  to  no te  tha t  a l though rocar

halogenated organlc coucenlrat lons for the sedlmencs were rov, pract lcal ly

al l  of  che fractton was chlor lnated.

sur face  sample  po ln r  2  (F lgure  2)  1s  s l ruaced Jus t  easr  o f
che 011n Property l1ae'  The saaple poiat is located in a surface discharge
e'anat lng frou the property {r ,r , ,edlately east of  che Ol ia s1te. The
dlscharge rs brack i .n color,  aad has the appearance and odor of a sepclc
tauk leachate' The dlscharge ls flowlag frou che subsurface and nay be
f rom a  pre-ex lsc lng  sept lc  sys teo-  Desp l te  1 t ' s  phys lca l  appeara 'ce ,

-  
r iarer qual l ty was general ly good at sample pol ' t  2.  l te data frou che
Noveuber 21, 197g saoprhg, hosever,  showed elevated couceutrat lo.s for
rereury, sodi:u,  t rou, and total  harogenated hydrocarbons. var.ues for
these para'eters were slgai frcaot ly lower otr  the Deceober 15, r97g
saopl lng'  r t  ls conceivable that the loser coaceucrat loos on Deceaber

15'  1978 were due to oJxlag rr l th Nlagara Rtver waters. There was conslderable
save actlon on chls dace aod, lt ts possible that thls water '.as reachlng

- 8 2 -



sauple polnt 2 and ulxing wlth le.  Analysls of sedfuoents ac saople poinr

2  deoonscra ted  e levaced concent ra t lonE fo r  pheno ls ,  coca l  nercury ,  aad

tocal halogenated hydrocarbons. Extended gas chrooatographlc aaalysls of

che sedlaent sauple revealed that a conslderable port lotr  of  che halogenaced

orgaulc fraccloo conslsted of c lr- lor lnated nqtertals.  Tte delca BI{C lsooer

was spectf lcal ly ldeut l f led Ln the sauple. Dara coupi led for saople

polnt 2 cead t ,o conf lm the hydrogeologlcal  conclusloo that soue leachaEe

f ron  che landf l l l  i s  d lscharg lng  lnco  the  area  easr  o f  che  Ol in  s l te .

Surface saruple polat 3 (Flgure 2) ls located ar che approxloare

eas t  ProPer ty  l loe  o f  the  0 l lo  s lce .  Sur face  po la t  SS4 ls  loca ted  approx loace ly

250 fee t  wes t  o f  sample  po luc  SS3,  Sur face  po lo t  SS5 is  loca ted  approx ioace ly

50 feec east oi  che cerulsus of the se\rer l lne wh1le surface polnc SS5 l les

about ,  50  fee t  to  the  sesc  o f  ch ls  l lne .  Sur face  po lac  SS7 ls  loca ted  ac

the  approx lnace west  p roper ty  l lne  o f  che  Ol ln  s l te .  Sur face  po tac  SS8

!s  locaced approx fua te ly  25  feec  easc  or  Ehe ge ' , re r  l loe .

l , I lch the exeept lou of nercurT and cotal  halogeoaced orgaalc

concent lat lons, the results of a '^1yses of surface eralers froo che two

saoplLng dates for sarnple poLots SS3 through SS7 were lnslgnlf lcaat ly

di f ferent.  Furtheruore r l th che except loa of these Ero par,neters and,

1-o sooe cases phenols,  water qual l ty general ly Det or exceeded surface

water standareds. Thesc s '"r€ psraaetets rrere also hlgb tn che sedloeot

saop les  (SS3 chrough SS8) .

For che Novc-ber 21, 1978 saopl log dete, nercury t tae detected

ln rrater sa.uples col lecced fron sanple polnts SS3 through SS7. Io geoeral ,

aetculy coacetrtratloos lncreased acroas the stce 'r1ch che clolrrr:a coocetrtratlon

belng detected at SS3 (4.7 ppb) and rhe oa:<1nr:o ar 556 (n,15 ppb).  Concen-

t ,rat tons at the erestern propercy l lne decreased only sl lght ly (13 ppb) froo

values at 556. Cooceatrat loos of uercutT io the sedlaent sauples fol lowed

- 8 3 _



truch the satre pattern' However, the naxlnuo concentratloa na8 obse:rred

ac ss5 (220 ppo) o' lch values decreaslng coward che ! /esr.  Thls paccero of

var lat loo ls f lgurat lvely deplcted tn Flgure 12. For che Deceober 1.5, r97g

sanpl log date, t rercutr  was below detectable l ln] . ts for al l  water saaples

(ss3 through ss7).  The dl f fereuce betveea these r l ro daces is probably

att l lbutable to weather condlt lons on che crgo dates. on Noveober 21, 197g

condlttons ltere very caln and water levels iu the Nlagara Rtver were ros.

0u Deceuber 15, 197g, condlt lons were qulte storuy, wtth very hlgh water

levels '  Hence, the . l6 l . rng of Nlagara River r later ln relat loE to reechate was
auch greater chau oo the Noveober 21, 1g7g date and a , 'd l lut lou,,  

factor was ln
oPerat lon'  Al though turbuledce tras blgh, resurclng ln che s'spenslon of sedl-
nents that concalned BercurJ'  t rercury conceucrat loas l rere not affected by
thls pheno.eaon' s loce ar l  sauples were f l l tered prtor to analysrs.

Tocar halogeuaced organlcs ' tere detected ia ,rater saopres col lected on
both the November 21, 1978 aad Deceuber 15, r97g sr-Fl lng dares for saople
po ln ts  SS3 th rough SS7.  Wl th  cha erccpc loa  o f  556,  coocenr rar loos  were  h lgher
on the Deceober 15, 1978 date. ra geoeral ,  cotal  halogenated organlc coEcen-
crat lons iacreased tn a wester ly dlrect loa acrosa che sl te rr l th the hlghest
couce'tracloas exlst lng la che vtclnl ty of che teruluus of che sewer l ine.
coucentratloos decresaed froo thls polnc co thc rrrstern property tlae. con_
ceocraEloae of halogeoated organlcs 1u che sgd{mqg sarnples for lorred the sane

Patcer! '  E:r teuded gas chromtographlc aoqlyslg of both rracer aad sedLaenc

saaples deoongtreted thac a elgnlf lcaut port loa of che halogenated fract lon

wag chlorloated. A11 sauptes e--,nlD,ed for chlor{nated orgarilc couteot .deaon-
scrated the presence of BHC lsooers. cosceatrat loae of chlor laated organlcs
aod BEC lsoners spec1flcally, followed che Eaoe patter' as exhlblted by che
halogeaated organic couceutrat lons. The hlghest couceo,trat loos for chlor l-

nated orgaalcs and BEC lsooers nere detected ac sanple polucs Just east of  che



FIGURE 12

VARIATION OF UERCIJRY CONCENTRATIONS
IN SURTACE POINT SA,}4PLES ACROSS

TTTE OLIN SITE

O Water  Saop les ,  Noveabet  2L ,  1978
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ret ' rulnus of the se?er l lne. GCll tS analysis of che Noveober 21, 1978 water

saurp le  f roo  po inE 556;  the  Deceober  15 ,  1978 water  sau 'p le  f roo  po in t  SS5;

and the sedlmenE sauple froo polnt SS8 conf i . raed the presence of BEC isoners

ln each of Ehese samples. In addit ioa, chlor loated benzeoes were coof iraed

ln che SS5 sauples. Ttre spat lal  var lat loa of halogeuated organics ls

f lgurat lvely deplcted ln Flgure 13. Ttre dl f ference ln the halogenared

organlc contetr t  of  che \ taters begseea the Elro sanpt lag dates !s probably a

funct l .on of sedlnent suspenslon due Eo excessive t ,urbulence on the

Deceober  15 ,  1978 da te .  These saup lee  were  no t  f i l te red  pr lo r  Eo ana lys ls .

Analyt lcal  data presented for sample points SS3 rhrough SS8 veri fy

prevlous hydrogeologlcal  conclusions concernlog gror:nd water f low pacterns

(Flgure 9) and the extetr t  of  the cot! !en{s6E!on pluue. The presence of

mercutT and BHC lsomers in sacer and sedlmenc saoples frotn Ebe Nlagara Rlver

detronst late chat the constructed dlke has beea lneffecclve la prevent lng

leachare  o ig rac lng  ouc  o f  che  landf l l l  p roper .  As  prev lous ly  s ta r ,ed , ,

che dlke, nhen coostructed, was keyed lnco the organlc sl lc stracuo of the

Nlagara Rlver al luvlal  deposlts.  Ttre per:aeabl1lry of rhese al luvtal  deposlrs

is not suff lc leot ly lotr  eoough to preclude the f los of eotr tan{oated ground

u:rters.  consequetrt ly,  grouad waters are capable of bypasslng cbe dlke

chrough the underlylng al1uv1al deposlrs.

The pattern of val laEloo obsen'ed for halogeoated orgaalcs aad

nercury are probably lndlcat lve of che cooceotrat lous of these const l tueots

"upstream" of th{s dLscharge zone. The Llgheat coucenttat lotrs for halogenaced

orgauics and nercury were obtalned for saoples collected la the westeru half

o f  r h e  s t r e  ( e . g . ,  p 3 ;  p 4 ;  p 7 ;  p 9 ;  p l 0 ;  l { e l l  A ) .  T h l s  d a t a  o a y  b e  i n d l c e r l v e

of lntensLve dlsposal of  chese roatertals ln the west eod of che si te.

- 8 5 -
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Alchough hydrogeo log lc  and ana lyc lca l  daca denonsr race  tha t ,  ia

genera l ,  g rouod waEer  f low ls  f rou  the  laodf t l l  l n to  che N lagara  R lver ,  so 'e

loca ] ized  f los  a lso  occurs t  f rou  Ehe s l te  loca ted  to  Ehe west ,  on to  the

O l l n  s l t e  ( r e f e r  t o  F t g u r e  9 ) .  A n a l y s l s  o f  s a o p l e s  f r o m  p l ,  p 9  a n d  p g

(west  ProPer ty  l lne ,  see  F l8ure  2)  lnd lcaced the  presence o f  boch nercury  and

BHC lsooers '  a l though 1c  ls  oo t  poss lb le  co  quaut l ta t l ve ly  de tera lne  Ehe

cont r lbu t loa  o f  che  adJaceqt  s l te  Eo the  concamlnaat  load  oB the  o l in  s l te , .

l c  l s  appareat  Ehat  some lnpacc  does  ex lsE.



A P P E N D I X  C

SEDII\4ENT CONTAIvIINANT DATA

AT THE 1O2ND STREET LANDFILL

( P r e s e n t a t r o n  V r e w g r a p h s  -  f 9 B 0 )
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ORGANIC COMPOUNDS I
OF THE NIAGARA RIVER AT

TABLE G- l

D E N T I F I E D  I N  T H E
THE IO2ND STREET

SEDIMENT
L A N D F I L L  S I T E

PARAMETER

C h l o r o b e n z e n e s

Ch lo robenzene
D i  ch lo robenzenes
Tr  i ch lo robenzenes
Te t  r  ach lo roben  zene  s
Pen  t  acho  roben  zene
He  xach  l o roben  zene

Ch lo ro to l  uenes

D r  c h l o r o t o l  u e n e s
T r  r  c h l o r o c o l  u e n e s
T e  t r  a c h l o r o  t o I  u e n e  s
P e n t  a c h l o r o t o l  u e n e s
H e x a c h l o r o t o l  u e n e s
H e  p t  a c h l o r o t o l  u e n e  s

DETECTED LEVEL
(ppm)

NAA

+
40b

200
r00

I

z v

r_ 00
40
A A

20

P o l y c y c l i c  A r o m a t i c  H y d r o c a r b o n s  a n d  D e r i v a t i v e s

M e  t h y l  n a p h t h a l  e n e  s
C 2 - n a p h t h a l e n e s
C 3 - n a p h t h a l e n e s
C h l o r o n a p h t h a l e n e
D i  c h l o r o n a p h t h a l  e n e
T r  i c h l o r o n a p h t h a l e n e
B i p h e n y l
D i c h l o r o p h e n a n t h r e n e
Pyr  ene
F l u o r a n t h e n e

?

+
f

20
)<

6
I

20
+
+

con t i nued .  .  .  .



TABLE G-I

ORGANIC COMPOUNDS IDENTIFIED
OF THE NIAGARA RIVER AT THE IO2ND

IN THE SEDIMENT
STREET LANDFILL SITE

PARAMETER

Pheno l  s

Pheno l
D r c h l o r o p h e n o l
T r  i c h l o r o p h e n o l
(  1  ,  1  ,  3  ,  3 - T e t r a m e t h y l b u t  y l  )  p h e n o l

C y c l o h e x a n e  D e r  i v a t i v e s

B H C  ( h e x a c h l o r o c y c l o h e x a n e  )
Cyc  lohex  yJ-  c  yc  lohexano I
Cyc  lohexy l  cyc  Iohexanone
Pheny lcyc  lohexane

C 7 - B e n z y l  D e r r v a t r v e s

B e n z y l  a l c o h o l  s  (  0 - 5  C l -
B e n z a l d e h y d e s  (  0 - 5  C f  )
B e n z o i c  a c i d s  ( 0 - 5  C f )
B e n z a m i d e s  (  0 - 4  C l  )

C t n - B e n z y l  D e r r v a t i v e s

(  lae thy lpheny l  )  pheny lmethane
C h l o r o  (  m e t h y l p h e n y l  )  p h e n y l m e t h a n e s
T r  i c h l o r o  (  m e t h y l p h e n y l  )  p h e n y l m e t h a n e s
(  P h e n y l m e t h y l  )  b e n z e n e m e t h a n o l  s
(  P h e n y l m e t h y l  )  b e n z o i c  a c r d
It4ethylbenzophenone
B e n z o y l b e n z o i c  a c i d
B e n z y l  e t h e r

DETECTED LEVEL
( ppm)

+
+
T

't'

l 0
30

5
+

+
+
+
+

90
20
30

A=
f

I

+
70

c o n t i n u e d " . . .



TABLE G-1

O R G A N I C  C O M P O U N D S  I D E N T I F I E D  I N  T H E  S E D I M E N T
OF THE NIAGARA RIVER AT THE 1O2ND STREET LANDFILL SITE

PARAMETER DETECTED LEVEL
( ppm)

C2 t -Benzy l  De r  i va t r ves

I , , 1 e t h y J - b i s  ( p h e n y l m e t h y l  ) b e n z e n e s  3 O
C h l o r o  (  m e t h y l  )  b i  s  (  p h e n y l -

m e t h y l  ) b e n z e n e s c  2
D i  c h l o r o  (  m e t h y l  )  b  i  s  (  p h e n y l  -

m e t h y l  ) b e n z e n e s c  9
T r  i c h l o r o  ( m e t h y l  ) b r  s  ( p h e n y l -

m e t h y l  )  b e n z e n e s c  5
T e t  r a c h l o r o  (  m e t h y l  )  b  r  s  (  p h e n y l  -

m e t h y l  ) b e n z e n e s c  6
P e n t  a c h l o r o  ( m e t h y l  )  n i  s  ( p h e n y l  -

m e t h y l  ) b e n z e n e s c  4
B i  s  (  m e t h y l p h e n y l  )  p h e n y l m e t h a n e  2 0

C 2 g - B e n z y l  D e r i v a t l v e

l " 1 e  t h y l  t r  r  s  (  p h e n y l m e t h y J -  )  b e n z e n e  s

l ' 1 r  s c e l l a n e o u s

P h e n y l  e t h e r  2 0
A m i n o a c e t o p h e n o n e  +
l - D o d e c a n e t h i o l  3

N O T E S :  -  a  N A  i n d i c a t e s  t h a t  s a m p l e  w a s  n o t  a n a l y z e d  f o r
t h i s  c o m p o u n d .

-  b  m a x i m u m  l e v e l  i n  p p m  o f  c o m p o u n d  d e t e c t e d  i n
s e d i m e n t .

c  -  o r  a n o t h e r  i s o m e r .
+  i n d i c a t e s  t h a t  c o m p o u n d  w a s  d e t e c t e d  i n

s e d r m e n t  a t  a  l e v e l  o f  0 . 5 - 2 p p m  b u t  w a s  n o t
q u a n t i f i e d .
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5. 0 WATER/SEDDIniT QUALTfi

T h e  c h e r n i s E r y  o f  E h e  l 0 2 n d  S t r e e t  L a n d f i l l  s i E e  w a s  a d d r e s s e d  c h r o u g h  a n

e l< tens ive  sanp l ing  and ana lys is  p rogram.  Th is  p rogram was comple ted  in  c ' . ' o

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

i n  N o v e n b e r  o f  1 9 7 8  a n d  c u l m i n a t e d  w i t h  t h e  i s s u a n c e  o f  E h e  r e p o r c  d a c e d  ) l a v  o f

L 9 7 9 .  S a m p l i n g  a n d  a n a l y c i c a l  r e s u l t s  f o r  t , h i s  c h a s e  o i  w o r k  w i l l  o n l y  b e  s u r . -

n a r i z e d  i n  t h i s  r e ; o r E .  F o r  f u r t h e r  d e t a i l  a s  t o  t h e  i n i t i a l  p h a s e  o f  w o r k ,

g h e  r e a d e r  i s  r e f  e r r e d  c o  t . h e  a b o v e  r e f  e r e n c e d  d o c u m e n t .  T h e  s e c o n d  p h a s e  o f

w o r k  b e g a n  i n  O c E o b e r  o f  1 9 7 9  a n d  i s  t h e  m a j o r  t h r u s t  o f  E h i s  r e p o r t .

5 . 1  S a : . : i : . r q  ? r c g : a :

T h e  s a n p l i n g  p r o g r a m  a c ,  c h e  l 0 2 n d  S E r e e t  L a n d f i l l  s i - . e  i n c l u i e C  E : e  c o l -

l e c E i o n  o f  a  : 1 u . 1  t i E u d e  o f  s a n p l e s  f r o n  w e l l s ,  p i e z o ' m e t e r s ,  a n d  s e w e r s  a s  w e L l

a s  c o i l e c E i : : ' l  o :  s u r : a c e  ! r ' a ! e r  a n d ,  s e C i : n e n E s  f r o m  t h e  N i a g a r a  R i , v e r .

5 . 1 . 1  S a n p l e  . \ c c u i s i i i o n

T h e  v a r i o u s  s a n p l e  t y p e s  r e f e r e n c e d  i n  s e c c : o n  5 . i  w e r e  c o l l e c t e d  o v e r  E h e

p e r i o d  f r c u r  N o v e n b e r  1 9 7 8  c h r o u g h  J u n e  1 9 8 0 .  T h e  i o l l o w i n g  s e c t i o n s  o f  c h i s

r t r n o r r  d e r a i l  r h e  d a E e s  a n c i  f r e q u e n c y  o :  s a n : i e  c o l l e c t i o n .  T a b l e  5 - l  s u : : : . a r l z e s

c h e  c o l l e c c i o n  d u r i n g  t h e  f i r s t  p h a s e  o : -  w o r k  a n d  T a b l e  5 - 2  s u r . ' r n a r i z e s  c o l l e c -

E i o n s  d u r i n g  t h e  s e c o n d  p h a s e  o f  w o r k .
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5 .1 .  t .  i  Su r f  ace  Wace r  and  Sed lmencs

S u r f a c e  w a c e r  s a m p l e s  w e r e  c o l l e c t e d  f r o m  s e n r e n  ( 7 )  l o c a c l o n s  ( S S l _ S S Z )

a d j a c e n r  E o  E h e  l 0 2 n d  S c r e e t  L a n d f l l t  o n  N o v e n b e r  2 L ,  L g 7 g ,  a n d  a g a t n  o n

D e c e u b e r  1 7 ,  1 9 7 8 .  N o  s u r f a c e  w a c e r  c o l l e c t l o n s  w e r e  n a d e  d u r l n g  E h e  s e c o n d

p h a s e  o f  w o r k .

s u r f a c e  s e d i m e n c  s a n p l e s  w e r e  c o r r e c c e d  o n c e  f r o o  e l g h t  ( g )  r o c a c l o n s

( s s l - s s 8 )  o n  N o v e o b e r  3 0 ,  1 9 7 8 .  T h e  l o c a c l o n s  o f  r , h e s e  s a n p r l n g  p o l n t s  c a n  b e

s e e n  l n  F i g u r e  2  f r o  t h e  y a y  1 9 7 9  p h a s e  I  r e p o r c .



5 .  I  .  1  .  6  S e d  i m e n t  G r a b s  a n d  C o r e s  f  r o m  N i a q a r a  R . i ' . , e r

I n  a d d i E i o n  t o  c h e  s u r f a c e  s e d l m e n t s  c o l l e c c e d  d u r i n g  t h e  p h a s e  I  w o r k ,

b o t h  s e d i - c o e n c  g r a b s  a n d  c o r e s  w e r e  c o l l e c E e d  a d j a c e n t  c o  c h e  s i c e  a n d  u p r i v e r

o f  t h e  s i t e .
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5 .  t .  I .  6 .  I  A d j a c e n c  E o  r h e  S l c e

D u r i n g  c h e  P h a s e  I I c o l l e c E l o n s ,  2 5  s u r f a c e  s e d l n e n t  s a : n p l e s  w e r e  c o l l e c c e d

o n  o c t o b e r  ? 5 ,  L 9 7 9 .  T h e  l o c a E l o n  o f  E h e s e  s a n p l l n g  p o l n t s  a r e  d e p l c c e d  o n

F l g u r e  5 - 1 .  S e d . l n e n E  c o r e  s r m p l e s  w e r e  c o l l e c t e d  € o r  a  s e l e c t e d  n u n b e r  o f  E h e s e

s a m e  l o c a E l o n s  o n  J a n u a r y  l 5 - 1 8 ,  1 9 8 0 .  R e f e r  c o  T a b l e  5 - Z  E o t  s p e c l f i c  l n ( o r m a -

E l o n  o n  E h e  r e s a m p l e d  l o c a c l o n s .

5 . 1 . 1 . 6 . 2  U o r l v e r  ( 3 a c k a r o u n d )

In  add lE lon  co  the  grab  and core  sed i raeocs  re fe r red  to  1u  the  preceed ing

s e c E l o n ,  u p r l v e r  o r  b a c k g r o u n d  c o r e s  ( R S - l  c h r o u g h  R S - l l )  w e r e  c o l l e c c e d  o n

J u n e  2 3 ,  1 9 8 0 .  T h e  l o c a c l o n  o f  t h e s e  s a m p l e s  i s  d e p l c c e d  i n  F t g u r e  5 - 2 .
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5  "  L  . 2 . 2  S e d  t r n e n r  S a r a p l e s

Phase I  N lagara  R lver  sedtaenr  sanp les  (sa .op le  po j . : . : cs

grab  sanp led  u t l l l z lng  a  mal l  sca io less  s tee l  shcnre l .  Sed

obta lned by  scrap ing  mater la ls  f ron  the  sur face  to  a  depth

s t x  ( 6 )  l n c h e s .

C q '  r ! r v ^ . , - ;  - - . \J r i  L . i r v u 5 . l  ) ) C )  : , . p _ : e

iment  sanp les  were

of  approxLraaEe ly

Dur lng  Phase I I ,  the  sed lment  sap les  were  co l lecced r . l . tEh  e l ther  a  ponar

dredge or  a  hand he ld  K-B Corer .  The core  sampler  enp loyed a  p lasc lc  l iner  and

e g g s h e l l  c o r e  c a t c h e r .  A f t e r  e a c h  u s e / c o l l e c t l o n  w l t h  e i E h e r  c h e  p o n a r  o r  E h e

K-B Corer ,  the  sap le  dev tce  was r tnsed c lean r t th  cop lous  quant l t les  o f  water .

Grab sanp les  were  { rngd{sgg ly  p laced ln to  sc rupu lous ly  c leaned g lass  Jars  w l th

fo r i  o r  Te f lon  l lned  caps .  Core  c :up les  were  capped and reEurned,  Eo Ehe Tona-

wanda based labora tor les  o f  Recra  where  samples  were  sp l l c  (sec t loned)  by  e icher

depth  or  l l cho logy  be fore  be lng  p laced ln  the  same cype o f  g lass  Jars .

) - t c



5 ,2 .L .4  Sed loencs

The sed j .menc saop les  adJacenr  ro  s lce  (SS- t  Ehrough SS-8)  co l lecced dur ing

che Phase I  work  were  ana lyzed fo r :

) r y . J e i g h t ,

P h e n o l s ,

Grease and 011s ,

Tocal l , tercury, and

l la logenared Or3an ics .

The sample  SS-8  was a lso  ana lyzed by  GC/MS.

Dur lng  the  Phase I l  iavesc lgacLon,  the  25  sur face  sedfusent  g rab  samples

( C - l  E h r o u g h  G - 2 5 ) ,  c c r e s  a d J a c e n c  E o  c h e  s t c e ,  a n d  g r a b / c o r e  s a n l i e s  u r r : . / e r

i r o n  c h e  s i c e  w e r e  a n a l y z e d  f o r :

Dry  l {e igh t ,

Toca1 Mercury, and

Halogenaced Organ lcs .

I n  a d d i E i o n ,  f i v e  s e l e c : e d  g r a c  s e m p l e s  ( C - t : ,  G - l 6 ,  G - l 9 ,  G - 2 \ ,  a n d  G - 2 5 )

' ; e r e  a n a l y z e d  i o r  : h e  p a r a n e c e r s  ? r e s e n c e d  i n  T a c i e  5 - 5 .

ihe  sewer  sedfurenc  samples  co l lec ted  a t  t ,he  Bur fa lo  Avenue and r l ver  ouc :a i -

locaclon acquired during che Phase I I  lnvesclgat lon were also analyzed for ehe

par€Eeters  p resented  lu  Tab le  5 -5 .

5 . 2 . 2  A n a l v t l c a l  Y e c h o d o l o c v

A11 analyclcal  BeEhods eoployed durlng the E?o invest lgacive phases of ' ;ork

fo r  che  l02nd Screec  Landf l l l  sarnp les  were  e l ther  U.  S .  Erw l ronnenta l  Pro tecE ion

Ageocy and/or Amerlcan Publ lc t lealCh AssoclaClon aeEhods. I{alogenaced organic

scan derermi.nat, lons are based upon t ,he total  chrooographic response of an eleccron

capc,ure  dececc ion  co  ln jec t lon  o f  a  pes t lc lda l  ex t rac t  p rep ; r red  accord ing  to  U.S"

Envlroruencal ProtecEton Agency roethods. Tocal volat i le halogenated organlc

ana lyses  are  based upon toca l  chrcmatograph lc  response o f  a  ch lo r { - -  : c l f t c

detect lon co purge and trap cechnlques as Presenl ental

P r o c e c E l o n  A g e n c y .  5 - 1 9
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3i{c

u-d icn lo  robenzene

r  I  j  n  r ' l  a  r a n 9 n n  I

I  t r i c h l o r o p ' n e n o l
I  p - c h i o r o - n - c r e s o L

n c  ach lo  roo i reno l
l o - r i i c h l o r o b e n z e n e

-c i i cn lo  robenz  ene

c  r i  ch  1  o  robenz  ene

(d r v

, / r 4 -
c  r i  c h l o  r o b e n z  e n e / e .  ( d w )  I  -  |  -

c r i c h l o  r o b e n z  e n e u z / e  ( d n )
L  , 2  , - 3  , 4 -

t  e  r  rachlo rob enz ene us./ s, (drv)
L ,2 ,4 ,5 -  i  L , 2 ,3 ,5 -

te  c rach lo  robenzene u  g /  g  ( d 4 ' )
pentach lo robenzene uc, /9  (d rv )
h e x a c h l o r o b e n z  e n e ) l d

R€CRA R€s€ARCH.INC 5-7 2



? a g e  -  c :

TAtsL :  5 - I  5

A}IALYTICAl. R.ESULTS

TI{E OLIN CI{B{ICAI GROUP
I{YDROGEOLOGI CA]. I}TVESTI GATION

lOzND STREET LA.| IDFILL

I t l a F ^ n ..\IrrLrAI\A KIV LK SEDI)€ST

A d j a c e n t  E o  c h e

C ? A R  q A M P T  t r C

S i c e

LNITS OF IIEASURE
G - I 3  I  3 - i -

|  . l -  ) : - ,  u  l( l0 -2s-79)  |  t ro -zs- ;e)

T o c a I  P h e n o l

H a I o  e e n a c e d

,  , i , . ,  \
J b t  3  \ s r t , i

a s  C n i o r : n e ,
0 r s a n r c  S c a n L : : ' : c a r e  S : a n d a r C

i ) E N T i : T C A T i O N  ( D A T E )

PARA}€TER
I  D r v  W e i q h t

To cal Mercurrr

r - 3itc

I  -  3i{C
/ - l  n l  d r n n n C n n l

2 .  a - c i i c h i o r o o i r e n o l
2,  / i  ,  -c-

c  r i  ch lo  ro  oheno I
2 .4 .6 -

r  r :  a t  ' n 1 6 i n o n ^  I

( d
(  <irv)

c - i  5
I  I  l -  : - ,  9  l

\D . - :
Y U U

a a
a )

( ci::r }ID
5

, \ l J

\E
- a n  t  a r a - 6 - ^ - o e A '

e n c a c n . L o r o D  n e n o l
. t

A )
-  t  7 1
- r A )

d - d 1  a a  r  n F i h 0 n t c n a , . ^ t ^  t a
i E i  t  \ s 200

ro-dichlo rob enz ene 'Js.l s. (d ND i 9

/ ,  1 n

o-d i .ch lo  robenz  ene ' re./e. (drv)

: r i c r i o r o b e n z e n e R ( d 9 .3
L , Z ,  / . r -

c  r i c h i o  r o b e n z  e n e ue. /e  (dn 390 1  , 200

c  r i c h i o  r o b e n z e n e us / s .  ( dn ) st -o I  ? n n

L ,2  , 3  , 4 -
cec  rach lo  robenzene u z l z  ( d r v ) 9 l 4 ,  000

I  , 2 ,4  , 5 -  i  L  , 2 ,  3  , 5 -
c  e t rach io robenz  ene 4 L 1  l n n

penc ach lo  rob  enz  ene u z l  z  ( d r v ) 5 6 L
hexach lorobenz ene L2 4

R€CRA R€s€AACH.II.{C 5-7 3



? a s e  5  c :

TABL: )  -1.  5

.C.IiAIYTI CA.L s.ESULTS

T]{E OLIN CI{E}{ICAT GROIJ-P
I{YDROGEOLOGI CA]- i }N'ESTIGATION

1C2ND STREE:  L { \DFILL

)iIAGARA RTVER SEDE,IENT GRA3 SA.\PLES

. { d i a c e n t  c o  t h e  S i c e

PARA},!.:TER

T o c a l  f { e r c u
T o c a l  P h e n o l

Ha lo  genac e  d
O r g a n i c  S c a n

V  -  { H {

'Jll iTs 0F !!tAsii3.:

u e / z  ( d n ' )

u z / e .  ( C r v )

v g / g  ( d r Y )
as  Ch lor ine ,

L i n d a n e  S c a n d a r d
,Je. l  z (drv

ST- }CO: . :  : ] :T : : : ICATION OATE)
; ^

v - r O  I  b - i Y

( 1 O _ ?  - < _ ; o ) '  ( 1 O - z / 9

n n R 9  . 9 4

a  1 ' l

'  A \
|  |  t - /  f - / Y l

I . 4 0

i 3

a  ^ . 4 ,

l 0 - 2 5 - i 9 )

u .  i c

Drv iJe i  eh t |  3 9 . 2  i  t ' * . 9  '  9 3 . t r

3  -  B H C  ' ,  r z / ' ?  ( d r v )

ue.l s, (<irv

n-d ich lo robenzene I  ug , /? ,  (d rv )  I  -

L ,? ,3 ,4 -
ce  c rach lo robenz  ene

L ,2 ,4 ,5 -  i  1 , 2 ,3 ,5 -
te  c  rachlorobenzene

nt  ach lo  robenz  ene

|  )  - C ^  l  n  r n n h  o n o  
' j

I  2 . { - c i i c h l o r o o h e n o i
2 ,4 ,5 -

c r i ch lo  ro
2  r 4  r 6 -

e  r i  ch l c  rooheno  I
p - c h : o r o - n - c r e s o l

n l 2 a n  ! n 7 a i n o n 6  i

o -  o  t c n  r o  r o  o e n z  e n e

- d i c h l o  r o b e n z e n e

c r i c h i o r o b e n z e n e
L r 2 r 4 -

c r i c h l o r o

c  r i  c h l o  r o b e n z e n e

h e x a c h i o r o b e n z e n e

h e n o l . , E drv

cirv)
(  Crv
( orv

( d r v )

drw

drw

330
VD

f . i

1 6 0c n c

R€CRA F€S€JrcH,hIC

(d rv
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D e o c  A  r -

TAtsLE 5-I 5

fu\AIYTICAL R.ESULTS

TIIE OLIN C:{EYICAL GROU?
ITYDROGEOLOGI CAl. INI'ESTI CATION

IO2ND STR.EET LA}IDFILL

NTJGA.RA RTVffi. SEDIYE}IT GRAB SAT,PLES

A d j a c e n t  E o  e h e  S i c e

PARA*Y.ETEI,

H a I o  g e n a c e d
O r c a n i c  S c a n

-  -  x x {

- l  ^  l f a S a O i n  I

l ,  -  -c i : .  :h lo  roo i reno i
Z  ,4  , 3 -

r i ch lo  roo i reno l
2  , 4  , 6 '

c  r i c h i o  r o o h e n o  i

/ e  ( d r w )

3 .58
u g /  g  ( d r y )

as  Ch lor ine ,
L : - n d a n e  S c a n d a r d 1 )  A

' - z /  s .  ( c i  r v t t  \  {

drv

T )ENTI FI CATION (  DATE )

3 .3

0 .04

G - l i
I  I  l t - / : -  !  )

) .  / . 1

L'}IITS OF !€ASURE
G-ZI i  G-22 t-----T:Zl-

( l0-2s-7e)  i  ( ro-zs-zq)  |  t ro-zs-zg)
W e i e h r

T o c a l  Y e r c u
T o t a l  P h e n o l

3 - 3t ic t  .  ^ . ' -  ; - . ' \
|  - ( /  E  \ g r  v  / \ D n n r  I  -  |  -

- c h i o  r o - o - c r e s o  i drv

? e n E a c h L o  r o p n e n o L
o -< i  i  ch io  robenz  ene i 6

n-o tcn -Lo  ro  Denzene 'Js. /s,  (dry) 6 . U  I  -

a - d 1  l t  |  ^ r a h 0 n ? o n a c . /z  (d ry )

c r i c : r i o  r o b e n z e n e u 2 / 2  ( d n ) 99
L ,  Z  , 4 -
c  r i  ch lo robenz ene u t l e .  ( d r w ) 1 . 3

r  r i  ch lo  robenz  ene u A /  e ,  ( d n )
L ,2 ,3 ,4 -

cec  rach io robenzene us./ s. (drv)
L ,2 ,4 ,5 -  ;  1 , 2 ,3 ,5 -

c  ec rach lo robenzene u a / e ,  ( d r v ) 250
penc ach io  robenzene us. / t  (drv) 4 / O
hexach lo  robenz  ene us. /s .  (drv) t A

R€CRA F€s€^RCH.tr.{C ) - t >



P a s e  i  c :

TABLE -<- I  5

A]\AIYTI C.L R.:SULTS

ffiE OLIN CHEYICAT GROLJ?
I{YDROGEOLOGI CA! i }N'ESTIGATION

IO2ND STR.EET L.{ \DFILL

l Y ?  a  ^  .  n  rNIAGAJ(A RIVB. SEDLYENT GRAB SA.I@LES

A d j a c e n t  c o  c l r e  S i c e

c r i .  cnlo ro oireno I ( c:';
, 4  , 6 -

hexach lo  robenz  ene

- d i c h i o q o b e n z e n e  i  u c , l z  ( d r v

L ,2 ,4 ,5 -  i  L , 2 ,3 ,5 -
t  eE,  rachLorobenzene
e n e  a c h l o r o b e n z e n e

IDENTIFICATION (DATE)

PARAH.ETER
Drv  l " ' e i sh t
T o t a L  M e r c u r v

E a - t o  q e n a E  e d

Orean i . c  Scan
- Biic
- 3! ic
- 3: ic

- (  n  a r a n n o n n  I

a - c i i c h l o r c o h e n o l  i
2 ,4  , 5 '

- r i  ^ r " l  n r n n h o - n  j

D - C n t c r c - o - c r e s o l
l  ; >enc  ac : r i o  r co i reno i

o - < i i c h i o  r o b e n z e n e
m-c i ich io  robenzene

c r i ch lo robenzene
' L r 2 r 4 -

c ; i  c h l o r o b e n z e n e
J  1  a -

:  r i .  ch l .o  rob  enz  ene
L  , 2  , 3  , 4 -

ceE  rach lo robenz  ene

LI{ITS OF IEASURE

( i n )

\ , - t  -  / . : - . . \
) 6 t  6  \ s : : /

a s  C h l o r i n e ,
- : r c i a n e  S c a n c i  a r :

(c irv

( cirw

( C-. ' )
I L

drv )
( drv

( o n

a  1 <

|  |  |  l -  /  \ -  /  v  t
\  -  v  - r  '  t  l

0 .21
0  . 27

)rD

130

584

170

) .  - 1

! 0

.\ lJi c n ' )

\D
s

2 4

( d

R€CRA R€s€ArcH,tr-tc
) - / o



T . { B L E  5 - I 5

AI'IAIYTICAI ?.5SULTS

T h e  O l i n  C h e m i . c a l  G r o u p

i - ; , . ' c r o g  e o l o g i c a l  i ; r v  e s i  i e a E  i o n

I  0 2 n d  S c r e e c  L a n d r  i . 1 i

:...,iG.I-.i i iI\IB, SE9il{ENT CORE SA}1PI.ES

. r d  l  acenE .  co  che  S  i ce

PA.L5-\'FT:3,

I
I

T o c a l  M e r c u r y
( u g l g  d r l ' )

C o r e  S a m o l e
Id enc i f  icac i .on

I l a n r h  ^ . -
v s F  b . .  v ^

i n r o  ( c n r i n -

( i n n h o < \
\  - . . Y . . E r l

5-7
I n  t a
L | - , / - L L

a d  a a

I

i -
- ! ' i  r e l . g i . l C

l . ' \
l  

\  , . , ,

i

80
82
83

<0 .  c5
<  c .  36
<c . c7

T o c a i  l i a L o g e n a c e d
A , - - - i ^ -
w r 5 d r r J g S

( ' ; g / g  d r 1 '
a s  C h l o r i n e ,

L ind  ane S tanc ia rC )

0"08
n  l n

5 - i

l 9 -2 : ,

8 I t .3 , 0 .1
<c .  i 6
<0 .06

r . .2 t
0 .  l 2

) - t

I l - 13 O J

81
0  . 45

<0 .06

1  r n

0 " l i
0 .  0 5

l 0
5-7

L9-21 6 Z

0 .10
<0 .06

0 .  t 3
n  n (
l l  t l t

27 .

L2

5-7
1 n  t a

20-22

) - l

9-1 I
r 8-20

2 .4
<0 .1
<0 .06 o  1 0

84

8 t
55
A )

82
/ Y

310

" ,2n  1 1

246
0 .  99
0 .  05
0 "  08

84

84

6 .2
<0 .06

0.  r8
8- l  0

L t - L )
0 .34
n  l 1

5-
v - l  r

I  q - ? l
81
80 7 l  n

/ a

I 4  . 3
4 L L

P€CM R€S€ARCH.I|-IC
5-7 7



T.{3LE 5- i  5

A.NAIYTICAL R.ESULTS

T h e  O l i n  C h s n i . c a 1  G r o u o

l i v o r o g e o l o g  i c a l  I r v  e s  c  i t a i  l o n

1 0 2 n d  S c r e e i  l a n c f  i l . l

A d j a c e n c  E o  c h e

l <  r  \ l v  r r  r  \

S i c e

T o c a i  i i a l o g e n a c e c

i  a r a  \ r f i n  I  0

I  a  c n  l -  1  ?  I  a  2  ?  r  n n

I l c n  r  r  r f

c n r c  q a . - . ^ -

/  i  n n  l a c  )

' " ie  
ig  hc i

, , " )
r v q q l

\ t s 5 l  E

Mercury
d t Y )

^ - ^  -  -  i  ^  -
v ! 5 e i r a g J

( ,  - , ' ^  ; - . ,
\ P 5 , 5  - !  I

a s  C h i o r : n e ,
I  L i n d a n e  S t a n c a r C )

8.1
r Y

n - - -e ' + q  I  0 ' 4 3
l 8 < C . C 5  r

c .  53
q n R

n n R

9- l r

i 9
c .  !  9

<  0 .  i ;
: . 1 :

4 .6
u .  /  )
0 .  c6
0 .  r . 8

I
9
9

8
8
7
7

20
5'7

I  1 - I 3 <  c .  c7
<c .06

0 "  06
0 .01
l l  t t i

; ?

80

) - l / t

/ 6

u . t t  0 " 0 6

9 -  11
l6 -18

<0 .07
<0 .07

0 .  l 4
< 0 . 0 7
< 0 . 0 7

0 .  09
c .  c6

68
0 .  08
n n'l
U .  U Z

> - I  L

r5 -18

< 0 . 0 6
< 0 . 0 6
< 0 . 3 5

U .  U b

n n 7

0

/ 6

) - /
l n  I t

0  . 24
<0 .05
<0 .06

0 .04
n n ?

< 0 .  0 l

/ Y

/ t

/ 6

Upstream
5-
t - t

l 4 -16

0 .  48
<0 .06
<0 .06

<0 .01
0 .  04

<0 .  0 l

P€CM R€s€ARCH.INC.
5-7 8



T A t s L E  5 - I 7

.L\ALYTICAL 3.ESULTS

The OI in  Chen ica ls  Group

H y d r o g e o l o g i c a l  I n v e s c  r g a t i o n

I 0 2 n d  S r , r e e r  L a n d ! l l l

NIAGASA RIVEI. SEDI}C}N GRAS fuYD C3R,: S|\PLES
' J p r l v e r  

o f  t h e  S i c e

SaopIe
Id  enc i f i cac  1on S a m p l e  ) e p c h

PAR.A.'

) r y ' , J e i g n c

EIEB (UNITS JF )1EASUR.E)

i  - . . " .  v o : ^ . r _ , ,  i  l : : a -  i i a l o g e n a c e c i  i r z a : . : :

|  
-7 - ;7 ' "0 ; ; ; ' '  

I  
' ' - 3 ' ' z  r r v  as  ch l : r : :e '

I  
\ ' 5 l  5  - r  - " '  i  

'  j - - : n e  s r : n a : r r i  )

S u r i a c e t 0 . I

3 o c c c m 80 .  9 0 .  50 1 .36
S u r f a c  e o q . / L  . 24 U .  D U

t > - J Sur f  ac  e 70 .1 4 . 2 9 0 . 28

.l.s -4 S u r f a c e 6 / - . 9 c .  24 0 .72

3 o c : o m 32 .3 r .  23
R.S-5 S u r i  a c  e

l

I

K 5 - O S u r f a c e c .  07 l . 26
K 5 -  / S u r i a c e 7 t . l o.o4 |  o . :z
( 5 - 6 S u r f a c e i .  C l 0 .  5 l

. 1 ) - v S u r f a c e < 0 . 0 4 0  . 37

Sur fac  e I  t . 4 0 .  05 0  . 2 / .

S u r f a c e 7 )  A 0 .  05 0 .  50

R€CM R€s€ARCH,II.IC
5-7 9



Sedi :enc  } laL i .cv

i n  c h e  l n l E l a l  p h a s e  o f  t h i s  s t u d y ,  s a n p l e s  o f  s e d i - o e n t s  f  r o r o  E h e  N l a g a r a

R i v e r ' ; e r e  E a k e n  b y  R e c r a  p e r s o n n e l  o n  N o v n e b e r  3 0 ,  1 9 7 8 .  T h e  r e s u l c s  o f  t h i s

s a . n p l i n g  a r e  d e t a l l e d  i n  i h e  P h a s e  I  H y d r o g e o l o g i c  R . e p o r t .  A  m o r e  o < c e n s i v e

saop l lng  progran was under taken a f te r  p reparaElon  o f  the  pre l lo inary  hydro-

geo log ic  reporc .  0n  November  25 ,  1979,  g rab  samples  o f  sur f i c la l  sed funencs

r . r e r e  c o l l e c c e d  a E . 2 5  s t a c i o n s  l n  t h e  N l a g a r a  R i v e r  a d J a c e n t  t o  t h e  O l i n  s l c e

( s e e  F i . g u r e  5 - l - ) .  0 n  J a a u a r ; r  1 5 c h  a n d  i 8 c h ,  1 9 8 0 ,  c o r e  s a m p l e s  w e r e  t , a k e n  a t

n a n y  o f  c h e s e  s r r e  s r F t p l l o g  p o l n c s .  T h e s e  c o r e  s a ' n p l e s  t e r e  g e n e r a l l ; r  s e g t e n t e d

i n c o  c h r e e  d l s c r e c e  d e p t h  f r a c t l o n s  a n d  a r e  r e f e r z e d  E o  a s  t h e  u p p e r  ( 5 - 7 " ) ,

o i d d l e  ( 9 - 1 2 " )  a n d  b o t t o m  ( - . 1 2 " )  s e d l m e n t s .  T h e  u p p e r  s e d L n e n c s  o f  E h e s e  c o r e

s a n p l e s  a r e  g e n e r a l l i ' f r o ' a  s J . l 3 h c l y  g r e a c e r  d e p c h s  t h a n  c h e  s u r f l c i a l  ( 0 - 4 " )

s e c  j : e n c  c o i l , e c c l o n s .  l o  d e c e r a l n e  t h e  b a c k g r o u : : C  l a r e l  : n  i h e  ) i i a E a r a  R j . v e r ,  i l - :

a n d  c o r e  s a n p l e s  ' ; e r e  a l s o  E a k e n  o o  f o u r  t r a n s e c c s  u p s E r e r " r  f r o n  c h e  s l c e .  T h e

s a m p l e  p o l n c  l o c a c j . o n s  o f  c h e s e  u p s c r e a o  c o l l e c t l o n s  a r e  s h o w n  o n  F l g u r e  5 - 2  a n :

c h e  a n a l y t i c a l  r e s u l t , s  a r e  g i v e n  l n  T a b l e s  5 - 1 5 ,  5 - 1 5 ,  a n d  5 - 1 7 ,  r e s p e c t l v e l y .
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ANALYIICAL RESULTS FRCM JAFFE
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2585 -B j

DE I -2  o - l
26e

n Q  t  -

S e d i m e n r s ,  P o l y n u c l e a r  A r o m a t i c  l l y d r o c a r b o n s  ( l c e r n  f t o .  3 5 )

P h e n a n  r  h  r e n e
A n  r  h  r a c e n e
F l u o r a n t h e n e
P y  r e n e
B e n z o ( a ) R n r h r a c e n e
C h r y s e n e .
B e n z o ( u )  F l  u o r a n r h e n e
B e n z o  ( l r )  f  t  u o r a n t h e n e
B e n z o  ( a  )  P y  r e n e
D  i b e n z o  ( a  ,  h ) A n  I  h  r a c e n e
I  n d e n o  (  t ,  2 ,  l - c d )  P ' , , r e n e
B e n z o ( g n i ) P e r y l e n e

S e c i m e n I s ,  0 c h e r  B a s e - l l e u t r a l

H e x a c h l o r o e r h a n e
H e x a c h l o r o b u t a d i e n e
H e x a c h  I  o r o b e n z e n e
1 , 2 , q - T r  i  c h l o r c b e n z e n e
2 - C h l o r o n a p h r h a l e n e
I  , 2 - D  i  p h e n y l  h y d  r a z  i  n e
H e x a c h  I  o r o c y c  I  o p e n  r a d  i  e n e

S e d i m e n t s ,  H e r b i c i d e s  ( l t e m  f l o .  l { l { )

2  , l r -  D  i  c h  l  o r o p h e n o x y  A c e  t  i c
S i l v e x
2 , 1 { , 5 - T

B e n z i d i n e s  ( | t e m  t l o .  t , 5 )
B e n z i d i n e s
3  ,  J '  - D  i c h  l o r o b e n z  i d  i n e

0 i l  a n d  G r c a s e  ( l c e m  t , l o .  l 2 )

0 i l  t  G r e a s e

0 .22  <o . t o
<0 .10  0 .27

0 .1 {5  <0 . ' l o
0 .51  <0 "10
0 . lB  <O. lO
o . l f  <0 "20

<  o . JO  <0 .10
0 .5  j  0 .  12
n  , au . \ z  U .  t l

< 0 . 8 0  < 0 . E 0
< 0 . J i  < 0 . J 0
< 0 . 1 0  < 0 . J 0

0 r g a n i c s  ( l : e n  l l o .  l { 0 )

<  0 .  q
<  0 .5
<  0 .  q
<  0 .3
<  0 .2
<  0 . l
< l n

0 .  l t

t l  \

0 .  l t

0.2
n ?

1 .0

0 . 2 0
0 " 1 0
u . r r l
n q R

o . l 5
O . l r l r

< 0 . 3 0
< 0 . ] c

t r . l i l

.  J .  8 0
t  i .  J o
\  L  "  J  ( J

< 0 .  1
< 0 .  I

0 . 1
0 . 1

< 0 , 1
< 0  2

< 0 . l

0"5
0 .5

.0  h
r 0 .  j

. [ )  ]

0 ,
0 .
O .
0 .
0 .
{ r .
l .

D"
0 .
0 .

<  0 .  I
.  o .5
<  0 . q

\  , l " J
<  0 . 2
<  n . 1
<  1 . 0

q

5
!
-)

Ac id  <  0 .5

<  0 .2

)
(

)
a

a

<  5 .0
<  1 .0

v .  L

0.2

( n
' I  . 0

( 1  . 5
,-,)" 2
\ r  "  I

\  t l

l o
<  5 . O
i  1 . 0

900

A l l  r c s u l t s  r c p o r r e d  a s  r : r g / k g  ( d r y  r v c i g h r  b a s i s ) .

I  l 5o j ' . ,o



T A B L E  L - 2

L l  t t l 6  R i v e r  S e d i r n e n t s

l l  i a g a  r a  F a  I  I  s  ,  l l e w  Y o  r k

DACt /qg -  81 -  D -  0005
De  I  i  ve r y  No .  0002

SED I  HENT ANALYS I  S
ORGAN IC  PARAI1ETERS

ATE C LAB I IO .
C O E  S I T E  N O .

2581 -83  z58q -83  2685 -81  2686 -8 j
DB3- l  0 - l  D83 -  I  c l ay  D8 l -2  0 - l  081 -e  3 -6

0 i o x i n  -  S e d i m e n r ,  C o n r r a c r  l r e m  l L 2

2 , 3 , 7 , 8 - T e c r a c h l o r o d i b e n z o d i o x i n  <  0 . 2  u ! / k g  <  0 . 2  t 9 l k g  <  0 . 2 ' - g / k g  <  0 . 2 ; g , / i r

A c r o l e i n  a n d  A c r y l o n i t r i l e  -  S e d i m e n t ,  C o n r r a c l  l t e m  / 2 0

A c r o l e i n  <  ' t . 0  m g / k g  <  1 . 0  m 9 / k 9  <  1 . 0  n g l k g  <  1 . 0  n g , / t ,

A c r y l o n i t r i l e  <  1 . 0  n g / k g  <  1 . 0  m 9 l k 9  <  1 . 0  n g l t g  <  l . Q  r : 9 / i .



T A B L E  L - 2

L i t t l e  R i v e r  S e d i m e n r s
l l i a g a r a  F a l l s ,  l , l e w  Y o r k

D A C \ / q g - 3 3 -  D - 0 0 0 5
D e  I  i  v e  r y  l l o .  0 0 0 2

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

ATEC LAB  NO.
c0E  s ITE  H0 .

r ( q ? -  R ?
L v v  I  v )

DBj -3  0 -3
25BB-  83

^ n ^  a
l l / \  < -  <  < - h
v v )  )  J  v

2589-B l
D3 l -  q  0 -  3

2 5 9 0 -
u (  )  -  >

S e d  i m e n l ,  l l i  r r o a r o n a t  i c s  a n d

I  s o p h o r o n e
l ' {  i  t  r o b e n z e n e
2 , 4 - D i n i t r c t o l u e n e
2 , 6 - D  i n i i r o t o l u e n e

S e d  i m e n t ,  P h e n o l  s  (  |  t e m  N o .  2 2 )

l r - C h l o r o - l - H e  r h y  I  p h c n o l
2 - C h l o r o p h e n o l
2  , \ - D  i  c h  I  o r o p h e n o  I
2  ,  l {  - D  i  n e  c  i r y  I  p h e n o  1
2 , \ - D i n i l r c p n e n c l
2 - il e : h y I - li , 5 - D i n r : r c p r-, e n o i
2 - l ' 1  i t r o p h e n o l
f  - f l  i t r o p h e n o i
P c n r e c h l n r o n h e n o le , ,  I  v ,  v r '

P h e n o l

2  , \  , 5  - T r  i  c h  l o r o p h e n o  I

S e d i m e n t ,  l l i c r o s a r n i n e s  ( t r e n  N o .  2 t { )

N - i l  i  t  r o s o d  i n e  t  h y  I  a r l  i n e
N  -  N  i  I  r o s o d  i  p h e n y , l  a m  i n e
N - N  i  t  r o s o d  i  - n - P r o p y  I  a n i  n e

S e d i m e n t s ,  P C B ' s  ( l t e n  l l o .  2 8 )

l s o p h o r o n e  ( l t e m  l l o ,  l B )

<  0 .2
<  0 .8
<  n l

<  0 .7

n)
0 .3

n 7

o.2
0.  B
o.7
0.7

<  0 . 2
<  0 . E
<  n ]
<  0 "  7

<  0 . 2
<  0 . l
<  0 . 5
<  0 . 2
\  t j .  )

< n l

<  0 .  ?
<  0 . i ,
<  0 . 2
<  n L

0 .2
n ?
t t  \

n ,

n ?

n )

6 )

n )
n ?

n l

L I  \

0 . l
t " l '  9

n ?

u "  t {

n ?

u .  q

< n  r n
<  0 .  l 0
< 0 .  1 0
< 0 . 1 0
< 0 .  l 0
< 0 .  t 0
<  0 .  l 0

0

)
o

j

5

o.2
0 . l
n q

1 )

t ]  \

0 .  l {

0 . q
n 1

0 . !

<  1 .0
<  0 ,3
<  0 .5

<  1 .0
< n ?
<  0 .5

<  l .
<  0 .
<  0 .

l -

n

<  0 .  l 0
< 0 .  l 0
<  0 .  l 0
< 0 . . l 0
< 0 . 1 0
<  0 .  l 0
< 0 .  l 0

a s  n g / k g  ( d r y  r . r e i g h r  b a s i s )

A r o c  I  o r
A r o c  I  o r
A r o c  I  o r
A r o c l o r
A r o c l o r
A r o c l o r
A r o c l o r

10r5
r  a a  t
I  L L  I

I  t  ) L

12 t r2
l 2q8
125t i
r260

< 0 . 1 0
<  0 .  t 0
<  0 .  l 0
< 0 . 1 0
< 0 . 1 0
< 0 .  l 0
< 0 . 1 0

< 0 . l c
. 0 . 1 0
i 0 "  1 c
. 0 . 1 0
< 0 . 1 0
< 0 . 1 0
. 0 . l i l

A l  I  r esu l r s r e n n r t n r l



TABLE L -2
L i  t t l e  R i ve r  Sed i roen t s
N i a g a r a  F a l l s ,  l l e w  Y o r l r

oAct rqg-8 j -D-0005
0 e  I  i  v e r y  N o .  0 0 0 2

S E D I I " T E N T  A I I A L Y S I S
O R G A N  I  C  P A R A } I E T E R S

ATEC LAB  NO.
COE S ITE  NO.

2587-  83
D8 l - l  0 -3

2688-  8 l
081-3  ) -6

25S9-81
083- t r  6 - ,

2590-81
D8 l - ;  o - l

S e d i m e n t s ,  P e s t i c i d e s  ( l r e m  H o .  2 6 )

8  - E n d o s u  I  f a n
a - E n d o s u l  f a n
E n d o s u  I  f a n  S u l  f a r e

n  - R l - l f

A -  a r . l r
P  U I I 9

y  -BHc  (L  i  ndane )
A  - n H r

A l d r i n
D i e l d r i n
q , q . - D D E
I i  , l r  

|  - D D o

A . q ' - D 0 T
E n d  r  i n
E n d r  i n  A l  d e h y d e
l - l a n r : r h l  a r

H e p  r a c h  I  o r  E p o x  i  d e
C h  I  o r d a n e
T o x a p h e n e
H e c h o x y c h l o r
f 1 i  r e x

.o.oz
<0.02
<  0 .03
<  0 . 0 1
< n  n 1
< n  n l
< 0 . 0 1
< 0 . 0 1
< 0 . 0 2
< 0 . 0 2
< 0 . 0 2
< 0 . 0 2
<  n  n l
<  0 .  0 J
<  0 .  0 2
< 0 . 0 J
< 0 .  1 0
< 0 .  50
<0 .10
<0 .05

<  c .02
<0 .02
<0 .03
<0 .01
<0 .01
<0 .0 ' l
<0 .01
<0 .01
<0 .02
<0 .02
<0 .02
<0 .02
<0 .0J
<0 .01
<0 .  c2
<0 .03
<0 .10
<0 .50
<0 .10
<0 .05

<  0 . 0 2
< 0 . 0 2
< 0 . 0 J
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 . 0 2
< 0 . 0 2
< 0 . 0 2
< 0 . 0 2
< 0 . 0 1
< 0 . 0 1
<  0 .  c 2
< 0 . 0 J
< 0 . 1 0
< 0 . 5 0
< 0 . 1 0
< 0 . 0 5

<  n  e l
<  0 . 0 2
< 0 . 0 1
< 0 , 0 t
< 0 . 0 1
< 0 . 0 1
< n  n r
< 0 . 0 t
< 0 . 0 2
<  0 .  0 2
<  0 ,  0 ?
< 0 . 0 :
< C . C J
< 0 . 0 1
<  0  "  0 l
< 0 " 0 1
< 0 . l 0
.0 .  5o
\ \ . / .  l u '

<0.c i

5 e d  i r n e n r s ,  P h t h a l a t e s  ( l c e m  l l o .  3 2 )

D i m e r h y l  P h c h a l a r e
D i e t h y l  P h r h a l a c e
D i - n - B u t y l  P h r h a l a r e
B u t y l  B e n z y l  P h r h a l a r e
B  i  s  ( 2 - e  t h y  I  h e x y  I  )  P n r h a  I  a r e
D i - n - 0 c r y l  P h r h a l a c e

S e d  i  m e n t  s ,  P u r g e a b l  e  A r o m a t  i  c s  (  t

B e n z e n e
C h l o r o b e n z e n e
I  , 2 - 0  i  c h l  o r o b e n z e n e
I  , 3 - D  i c h l o r o b e n z e n e
I , q - D i c h I o r o b c n z e n e
E  r h y  I  B e n z e n e
T o l  u c n e

<0 .20
<  l . 0q
<0 .q7
<0 .20

0 .  38
<0 .20

tem l l o .  i q )

<  0 .01
<  0 .02
<o  n?
<  0 .0J
<  0 .  0 l r
<  0 .01
<  0 .01

<0 .2c
<0 .52
<  0 .20
<  0 .20
<0 .20
<  0 .20

<  0 .01
<  0 .02
<  0 .03
<  0 .0J
<  O .  O l i
<  0 .01
<  0 .01

<  0 . 2 0
<  n  ( 7

<  1 . 2 8
<  0 . l J

I  . l t O
< 0 . i 0

<  0 . 0 1
<0.c2
<  0 .0J
<  0 .01
<  0 .c l
<  0 . 0 1
<  0 . 3 1

< 1 . 1 7
<  I  - - :

< ?  l l

< o  1 l

u .  : "
c  f l  ? o

<  0 . 0 1
(  0 . 0 2
r  0 . C l
r  O  O ?

<  0 .  c i
.  0 . 0 1
i  c . 0 l



T A B L E  L - 2

L i t c l e  R i v e r  S e d i m e n t s
l l i a g a r a  F a l l s ,  l l e w  Y o r k

D A C i / l r g - B j - D - 0 0 0 5
D e  I  i v e  r y  l l o .  0 0 0 2

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

ATEC LAB  NO.
COE S ITE  NO.

? ( n 7 - R ?
- v e I  v )

DB3-3  0 -3

, ) ( n q - Q 2
& v v v  v )

D3l - l  3 -5
2589-  B l

DBI -q  o -3
2590 -6J

oB l -5  o -

S e d  i m e n E s ,  P o l y n u c  l e a r  A r o n a r  i c  H y d r o c a r b o n s  ( l t e m  l l o .  3 5 )

P h e n a n r h r e n e
A n  r h r a c e n e
F l  u o r a n L h e n e
P y  r e n e
B e n z o  ( a )  r , n  t h r a c e n e
C h r y s e n e
B e n z t : ( U  )  F  I  u o r a n  t h c n e
E e n z o  ( k )  F l  u o r a n  t ' h e n e
B e n z o  ( a  )  P y  r e n e
D  i  b e n z o  ( a  ,  h ) A n  c  h r a c e n e
I  n d e n o (  l ,  2 ,  3 - c d )  P y r e n e
B e n z o ( S n i ) P e r y l e n e

S e d  i n e n 1 5 ,  0 t h e r  B . r s e - l , l e u c r a l

H e x a c h l o r o e t h a n e
H e  x a c  h  I  o r o b u  c a d  i  e n e
H e x a c h l o r o b e n z e n e
1  , 2  , \ - T r  i c h  l o r o b e n z e n e
2 - C h l o r o n a p h t h a l c n e
' l  

, 2 - D  i p h e n y  l h y d  r a z  i n e
H e x a c h  l o r o c y c  l o p e n  t  a d  i e n e

S e d  i m e n t s  ,  l l e  r b  i c  i d e s  (  |  r e m  l l o .  l t ! )

2 , l l - D i c h l o r o p h e n o x y  A c c t  i c  A c  i d
S i l v e x
2, \  ,5 ' r

B e n z i d i n e s  ( l r e n  N o .  ! 5 )
E e n z i d i n e s
3 ,  3 '  - D  i  c h l  o r o b c n z  i  d  i n e

0 i l  a n d  G r e a s e  ( l r e m  l l o .  l 2 )

0 i l  6  G r e a s e

<0 .  l 0  <0 .  ' 10

o . t q  <0 .10
0 "13  <0 .10
0 .13  <0 .10
0 "  12  <0 .10
0 .21  <0 .20

<0 .30  <0 .  3g
0 .5q  O . / r 0
0 .85  0 .q7

<0 .80  <0 .8c
0 .19  . 0 .30

<0 .30  <  0 .  J0

0 rgan i cs  ( l r em l Jo .  ! 0 )

0 . r r J
0 .  t q
0.39
u . o q

0.13
0"8 :
0 . l rB
0 .17

< U .  ; U .

. 0 .  j c j
< 0 "  t c

I  . 02
0 .15
1  . 62

u , 1 1 e

|  " 6 /
0 .48
0 .57
0 .60
^  a ^

< u  i - . i

< 0  l i  J

. 0 . j J

<  0 . l i
< n q

<  0 .  !
<n?
<  0 .2
<  0 .  J
< ' l  . 0

<  0 .  q

<  0 . 5
<  0 .  I
< n ?
<  0 " 2
< n ?
<  ' l  

" 0

< c n
<  1 . 0

<  0 "
< n
<  0 .
<  0 .
<  0 .
<  0 .
< 1

<  0 . 1 1
<  o q
<  0 .  L
< n ?

i  ) 1

< r l ?

< l n

l l

5
tt

l
:
l

< o q
<  0 . 2
<  0 . 2

< q n
<  1 . 0

t ) v

<  n q
< n )
<  0 . 2

<  0 . 5
<  0 " :
< n a

< n q

<  0 "  2
<  0 .2

< q

< , 1
< q r ' \

<  1 . 0
. U

. 0

A l  I  r e s u l  r s  r e p o r t e d  a s  m g / k g  ( d r y  r v e  i g h r  b o s  i s ) .

135 /  , "  (  | l  5 l 0



T A B L E  L - 2

L i r t l e  R i v e r  S e d i m e n t s
l l i a g a r a  F a l l s ,  l t e w  Y o r k

oAclJrr  g-  I3 -  0-  o0 05
D e l  i v e r y  N o .  0 0 0 2

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

ATEC LA8  NO.
COE S ITE  NO.

2587-83  2688-81  2589-31  2690-8 j
D83-3  0 -3  083- l  ) -6  083- r {  o -3  D8 l -5  c - l

D i o x i n  -  S e d i m e n r ,  C o n r r a c t  l t e m  / 4 2

2 , 3 , 7 , 8 - T e c r a c h l o r o d i b e n z o d i o x i n  <  0 . 2  u g l k g  <  0 . 2  v g / k g  <  0 . 2  u 9 l t 9  <  o . 2  ; 9 / k o

A c r o l e i n  a n d  A c r y l o n i t r i l e  -  s e d i m e n r ,  c o n t r a c t  l t e m  / 2 0

A c r o l e i n  <  l . O  r n g l k g  <  l . O  m 9 / k 9  <  l . O  r : g / t g  <  l . O  r g l ; . c ,
A c r v l o n i r r i l e  <  1 . 0  m g l k g  <  l . o  m g / k g  <  l . o . g z r g  <  l . o  o i z ^ 1



T A B L E  L - 2

L i t t l e  R i v e r  S e d i m e n l s

l l i a g a r a  F a l l s ,  N e w  Y o r k

D ACUq 9-  8 l  -  D-  ooo5
0 e l  i v e r Y  N o .  0 0 0 2

S E O  I  H E N T  A N A L Y S  I  S

O R G A I I  I C  P A R A I 1 E T E R S

A T E C  L A B  I I O .
C O E  S I T E  N O .

2691-83
D8 l -5  0 -3

2592-81
oB l -6  o - l

2693-83
D8 j -7  o - l

2591  -81
^ n -
u d  J  -  /  J  - .

S e d  i n e n r ,  N i  c r o a r o n a r  i c s  a n d

I  s o p h o r o n e
N i  t r o b e n z e n e
2 , q - D i n i  t r o t o l u e n e
2 , 6 - 0  i n  i  r  r o t o  l u e n e

S e d i m e n r .  P h e n o l s  ( l r e n  l l o .

l i  - C h  I  o  r o -  l - F e  r h y  I  p h e n o  I
' t  - . h  I  ̂ ' ^ ^ L - ^ C  Ia  ! l r  I  v l  v y r r e r r r

2 , f - D i c h l o r o p h e n o l
2 . q - D i n e t h y l p h e n o l
2 , l t - 0 i n i r r o p h e n o l
2 - ll e r h y I - lr , 5 - D i n i r r o p h e n o I

2 - f l i r r o p h e n o l
l r  - l ' l  i  t  r o p h e r o  I
P e n t a c h l o r o p h e n o l
P  h e n o  I
2 , \ , 6 - T r  i  c h  I  o r o p h e n o l

I  s o p h o r o n e

a a l

(  |  rem No.  lB )

0 .2
0 .8
0 .7
n ?

0.2
0 .3
0 .5
0 .2

n 1

d )

0.2
0 .8
o.7
n - t

0.2
0.8
r ) .7
n ' t

0 .2
0 .8

n - t

0.2
0 .3
0 .5
n t

n ?
n l

n t

^ l
l l  q

n ?

0.2
0 . l
n (

0 . :
u .  >
n ?

t , .  r

n , ' )

0 .  q

U . Z

0 . l
u .  )
0 .2

0 . j
0 .  l r

0 .2
0"  L .
0 .2

<  1 . 0
< n l

<  0 . 5

S e d i m e n t ,  N i t r o s a m i n e s  ( t r e r n  l l o .  2 l i )

N - N  i  t  r o s o d  i  r ; r e  t h y  I  a m  i  n e
N - N  i  r r o s o d  i  p h e n y l  a m i n e
N - N  i  r  r o s o d  i  - n - P r o p y l a m i n e

Sed  imen ts ,  PCB 's  (  |  t en  No .  28 )

A roc lo r  l 0 l 6
A roc  I  o r  1221
Aroc lo r  1232
Aroc lo r  l 2 \ 2
A roc lo r  l 2qB
Aroc lo r  l 25 l t
A roc lo r  1260

A l  I  r esu l  t s  r epo r red  as  ng l k9  (a r t '

<  1 .0
<  0 .  J
<  0 .5

<  1 .0
<  0 .3
<  0 .5

<  1 .0
<  0 . l
<  0 .5

< 0 .  l 0
< 0 .  l 0
< 0 .  l 0
< 0 .  l 0
< 0 . 1 0
< 0 .  l 0
< 0 .  l 0

1 r s  i g h t  b . r s  i s )

< 0 . 1 0
< 0 .  l 0
< 0 .  l 0
< 0 "  l 0
< 0 .  l 0
< 0 . 1 0
< 0 "  l 0

< 0 . 1 r )
< 0 . 1 0
< 0 . 1 0
< 0 . 1 0
< 0 . 1 0
i 0 . 1 0
< 0 "  l 0

<0"  t 0
<0 .10
< Q . t l
< 0 . 1 1
< 0 . 1 0
< 0 . 1 0
< 0 .  l 0



T A B L E  L - 2

L i r t l e  R i v e r  S c d i m e n t s
l l  i a g a r a  F a  I  I  s ,  l l e w  Y o r k

DACwqg-B l -  D-0005
D e  I  i  v e r y  N o .  0 0 0 2

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

ATE C  LAB I IO  .
COE S ITE  NO.

26g l -B i
D83-5  0 -3

^ /  ^ ^  n -
/  h  q  /  - n  {

- v  ) -  v J

n R ?  - A  n -  ?
v v  )  J

2691-83
DBI -7  o -3

^ a  ^ l  n  -
z L l ) r q  -  1  J

D8 l -7  3 -5

S e d i m e n t s ,  P e s r i c i d e s

g  - E n d o s u l  f a n
o  - E n d o s u l  f a n
E n d o s u ' l  f a n  S u l f  a r e

f t  - a H f

B  - B H C

Y  - B H C  ( L i  n d a n e )
6 -BHc
A l d r i n
D i e l d r i n
q , q ' - D D E
l i , l { ' - D D D
! , q . - D D T
E n d r i n
E n d r i n  A i d e h y d e
H e p t a c h l o r
H e p t a c h l o r  E p o x i d e
C h  I  o r d a n e
T o x a p h e n e
f 1 e  c h o x y c h l o r
h i  r e x

(  |  r em No .  26 )

S e d  i m e n t s ,  P h t h a l  a t e s  (  |  t e m  N o .  3 2 )

D i m e t h y l  P h r h a l a r e
D i e r h y l  P h t h a l a [ e
D i - n - B u c y l  P h r h a l a r e  ;

B u r y l  B e n z y l  P h t h a l a t e
B  i  s  ( 2 - e r h y  l h e x y  I  )  P h  r h a  I  a  t e
D i - n - 0 c t y l  P h r h a l a t e

<  0 .  02
<0 .02
<0 .0J
<0 .0 l
<0 .01
<0 .01
<0 .01
<0 .01
<0 .02
<0 .02
<0 .02
<0 .  c2
<0 .0J
<0 .01
<0 .02
<0 .03
<0 .  l 0
<0 .50
<0 .10
<0 .05

<0 .02
<0 .02
<0 .0J
<0 .01
<0 .01
<0 .01
<0 .01
<0 .01
<0 .02
<0 .02
<0 .02
<0 .02
<0 .0 l
<0 . c1
<0 .02
<0 .01
<0 .  ' l  0
<0 .50
<0 .10
<0"  05

< 0 . 0 1
< 0 . 0 2
< 0 . 0 J
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 . 0 l
< 0 . 0 :
< 0 . 0 1
<  0 .  0 :
. 0 .  O l
\ r r . , . / , t

< 0 . 0 1
< 0 . 0 1
< 0 . 0 )
< 0 . 1 0
< 0 . 5 0
< 0 . l 0
< n  n q

< 0 . 0 2
< 0 . 0 2
< 0 . 0 J
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 " 0 1
< 0 " 0 2
< 0 "  0 2
< 0 . 0 2
< 0 . c 2
< 0  c l
< 0 . 0 3
< 0  0 r '
< c . o J
< 0 . 1 0
< o  q n
< 0 . 1 0
< n  n q

S e d  i m e n t s ,  P u r g e a b l  e  A r o r - , r a t

B e n z e n e
C h l o r o b c n z e n e
I  , 2 - D  i  c h l  o r o b e n z e n e
I , 3 - D i c h I o r o b e n z c n e
' l , l {  - D  i  c h l  o r o b c n z e n e
E t h y l  B e n z c n e
T o l u e n e

<  0 .62
<  0 .58
<  1 .27
<  0 .27

< ) .20

i c s  ( l t e m  l l o .  3 q )

<0 .  0 ' l
<0 "  02
<0 .03
<0 .03
<0 " OLl
< 0 . 0 l
< 0 "  0 l

<  o . 5 2
< 0 . 7 L '
<  0 . 5 1 t
< 0 . 2 0

1  . l 5
< 0 . 2 0

.  O . ! , ,
<  0 . 7 0
<  2  . 0  j
<  0 . : 0

1 " 0 0
<  0 . 2 !

<0 .  0 l
. 0 .  0 .1
<0 "  0 l
<0 "  0 j
< 0 . 0 1 r
< 0 .  0 l
. 0 .  0 l

< 0 . : 0
<  u . y )
<  0 . 2 c
< 0 . 2 0

1 . q 5
i  o . 2 0

< 0 . 0 1
< 0 .  0 2
< 0 . 0 1
< 0 " 0 1
< 0  "  0 l r
< 0 . 0 1
< 0 . 0 , l

<0"  01
<0 "02
< n  n ?
< 0 . 0 J
< 0 .  O l t
< 0 . 0 l
< 0 "  0 1



T A B L E  L - 2

L i r r l e  R i v e r  S e d i m e n t s
N i a g a r a  F a l l s ,  l l e w  Y o r k

D A C u l r 9 - 8 j - 0 - 0 0 0 5
D e  I  i v e  r y  t l o .  0 0 0 2

5 E O  I H € N T  A N A L Y S  I  S
O R 6 A N  I  C  P A R A H E T E R S

ATEC LAB  NO.
c0E  S rTE  i l 0 .

2591 -  83
D8 l -5  o -3

2692-83
DB3-5  o -3

^ f  ^ -  n  r
t o )  t ' o  5

D8 j -7  0 - j
269r-81

081-7 l -5

S e d i m e n r s ,  P o l y n u c l e a r  A r o m a r i c  H y d r o c a r b o n s  ( t t e m  l l o .  3 6 )

P h e n a n t h r e n e
A n t h r a c e n e
F l  u o r a n t h e n e
P y  r e n e
B e n z o ( a ) n n t h r a c e n e
C h r y s e n e
B e n z o  (  u )  F l  u o r a n  t h e n e
E e n z o ( k )  F l  u o r a n t h e n e
B e n z o ( a ) P y r e n e
0  i  b e n z o  ( a  ,  n )  A n  t h r a c e n e
I  n d e n o ( ' 1 ,  2 ,  3 - c d )  P y r e n e
E e n z o ( S h ;  ) P e r y l e n e

S e d  i r : , e n ' . s ,  0 r h e r  B a s e - N e u t r a l

H e x a c h  I  o r o e  ! h a n e
H e x a c h l  o r o b u t a d  i  e n e
H e x a c h  I  o r o b e n z e n e
I  , 2  ,  ! - T r  i  c h  I  o r o b e n z e n e
2 - C h l o r o n a p h t h a l e n e
1 ,  2 - D  i  p h e n y l  h y d r a z  i  n e
H e x a c h  I  o r o c y c  I  o p e n  r a d  i  e n e

S e d i m e n t s ,  H e r b i c i d e s  ( l t e m  l l o .  l ' , 1 )

2 , q - D i  c h l o r o p h c n o x y  A c e t  i c  A c  i d
S i l v e x
^ t
z r { . > - l

B e n z i d i n e s  ( l r e m  N o .  t r 5 )
E e n z i d i n e s

3 ,  3 '  - 0  i  c h l o r o b c n z  i d  i n e

0.28  o . l3
< 0 . 1 0  < 0 . 1 0

0.73  0 .35
0 .61{  0 .17
0 .25  0 .  l 5
0 .68  o .  3  t
0 .32  0 .  I  5
o .q8  0 .22
O. l i i  0 . 23

<0 .80  <0 .80
0 .27  0 .  I  B

.0 . J0  <0 .30

0 rgan i cs  ( l cem l ' l o .  ! 0 )

0.3q
< 0 . 1 0

0.85
v .  t )

0. r0
0 .61
0 . j l
0.u2
0.31

<0 .80
u .  ( -

< 0 . 1 ^

< 0 . 1 0
0. r2

< n . 1 0
< 0 . 1 0
< 0 "  l 0
< 0 " 2 0
< 0 . J 0

0.75
. l . l g
<0 .  R0

u " r - { t {

< 0 .  j 0

0"  q
n q

0.  q
0 .3
0 .2
0 .3
t . u

<  t ) .  t {

<  0 .5
<  0 .1 {
<  0 .3
<  0 .2
<  0 .3
<  1 "0

<  0 .5
<  0 "2
<  0 .2

<  5 "0
<  1 "0

0 " ! -
0 .>
0 .5
0 .3
\ / .  J

n ?
0"2

t n

<  0 .5
<  0 .2
<  0 .2

<  5 .0
<  t . 0

<  5 "  l
<  l . . f

<  0 .
<  0 .
<  0 .

<  5 .0
<  1 "0

<  0 . ;
< c . :
<  0 . 2

5
2
l

0 i l  a n d  G r e a s e  ( l t c n  l t o .  t 2 )

0 i l  t  G r e a s e 23 r  100

A l l  r e s u l r c ,  r t r n . \ r r e A  z <  n n l L n  f d r . ,  r . , o i n h r  b a s i c )

7?0 r : : l 16.3



T A B L E  L - 2

L i t r l e  R i v e r  S e d i n r e n t s
N i a g a r a  F a l  l s .  N e w  Y o r k

D A C l J l r g - 8 3 - O - O O O 5
D e  I  i  v e  r y  N o .  0 0 0 2

S E D  1 I ' { E N T  A N A L Y S  I  S
O R G A N  I  C  P A R A H E T E R S

ATEC LA8  NO.
COE S ITE  NO.

2591 -83  2692-83  2691-81  25 ! r ,  - f  t
081-5  0 -3  D8 j -6  0 -3  D8 l -7  0 - l  D3 j -7  l -6

D i o x i n  -  S e d i m e n t ,  C o n t r a c t  l t c m  / l r 2

2 , 3 , 7 , 8 - T e r r a c h l o r o d i b e n z o d i o x i n  <  0 . 2  u 9 / k 9  <  0 . 2  u 9 l k 9  <  0 " 2  1 r 9 / | . 9  <  0 . 2  L o / L r

A c r o l , e i n  a n d  A c r y l o n i t r i l e  -  S e d i m e n t ,  C o n t r a c t  l t e r n  / 2 0

A c r o l e i n
A c r y l o n i r r i l e  <  ' 1 . O ' n g / k g  <  1 . 0  m g / k g  <  1 . 0  l : r g / 1 9  <  1 . 0  m 9 / r ' 1



T A B L E  L  - 3

L i t t l e  R i v e r  S e d i m e n r s
I ' l i a g a r a  F a  I  l s ,  N e w  Y o r L

D A C r J q g - 8 3 - D - 0 0 0 5
De I  i  ve  ry  t , lo .  0002

E P  T O X I C I T Y  T E S T S
I  I IORGAI I  I  C  PARAI ' IETERS

A T E C  L A B  I I O .
C O E  S I T E  N O .

2759-83
B l a n k

2750-81
083-  |  o -3

276r-81
D8l -z  3-5

. . /  ^  6 .
t  l o t - o  t

A n r  .  .  Iu u J - 4  J - O

T K N

Amnon ia  N

T o t a l  P

A r s e n i c

C a d n  i  u m

C h r o m i u r : r

l c : r {

H e r c u r y

t l  i c k e  I

Z  i n c

n  o (

< 0 .05

<  0 . 0 1

< 0 -  0 0 q

<  0 .  I

<  0 . 1

<  0 . 1

<  0 . 1

r / .  u u l

<  0 . 1

<  0 . 1

I  . l { 5

I  n q

0 .  02

.0 .  009

0 .1

0 .  t

<  0 .  I

r J  .  I

<0 .002

a . \.,,

t .33

0 .  g ' l

0 . 0 t t

0 .  005

<  0 .1

<  0 .1

<  0 "  I

0 .1

<0 .002

n l

1 R

o '55

U . I L l

0 .05

<0 .001 .

<  0 .1

<  0 "  I

<  0 .1

l r .  I

<0 .0c2

r / .  I

t . 0

A l  I  r esu l  cs  r epo r red  as  mg l1 .



TABLE L  -3

L i  t t l e  R i ve r  Sed i rnen t s
N iaga ra  Fa l l s ,  l l ew  Yo rk

DACr /L {  g -  31 -  D -  0006
De  I  i ve  r y  l l o .  0002

EP TOXIC ITY  TESTS
INORGAI I IC  PARAHETERS

AIE  C  LA8  I IO  .
COE S ITE  NO.

2763-83
083- l  0 -3

276\-83
081-5  0 -3

^ - a  -  6  -t / o > - o t
0Bj -5  3 -5

2766-83
D8 l -5  3 -5

2767-81
D8 j -5  o -
R e p l  i c a r

T K N

Anrroon ia N

T o r a  I  P

A r s e n i c

Ca dm i  u r l

C h r o m i u m

L e a  d

n e r c u r y

N i c k e l

Z  i n c

0 .61

o '31
n  o r

<  o .  0 o l {

<  0 "  I

<  0 . 1

<  0 . 1

<0.0c2

0 . 1 {

0 . l r l

0.09

0 . 0 1 .

0.c05

< 0 .1

<  0 . 1

<  0 . l

r r .  I

<  0 .  c02

<  0 .1

0.28

0 .  05

0 .05

0 .005

< 0 .1

0 .2
<  0 .1

<  0 . ' t

0 . 075

1 .3

D .71

0 .  l7
0 " 0 1 {

<  0 . 0 0 1 1

<  0 . 1

<  0 .  I

<  0 . 1

<  0 . 1

U .  U U  J

o 1

n ?

0  "  c 5

o. j7

U .  U 9

< 0 . 0 0 q

0 . 1

<  0 . 1

< n r

<  c l .  I

< n  n , 1  1

<  0 . 1

o.g

r esu l t s r e p o r t e d  a s  r o g l 1 .



T A B L E  L - 4

L i t t l e  R i v e r  S e d i m e n t s
t l  i a g a r a  F a l l s ,  l l e w  Y o r k

0 A c \ r ! g - 8 1 - 0 0 0 0 5
D e  I  i  v e  r y  l l o .  0 0 0 2

E P  T O X I C I T Y  T E S T S
O R G A N  I C  P A R A I ' I E T E R S

A T E  C  L A B  I I O .
C O E  S I T E  N O .

27 59-83
B l a n k

r  ? ( n -  n ?
L  I  V V  v  J

D3 l -  l  0 - l
2761-81

DBj -2  o - l

^ i /  ^

t  t o t  - a

n R  1 -  l  :
- v  )

wate r ,  Pes r i c i das  ( l t em  l l o .  25 )

B -Endosu l  f an
o -Endosu  I  f an
Endosu  I  f an  Su  I  f a  r e
n  -  Q . J l '

B . 8 H C
Y - 8 H C  ( L i n o a n e )
6 - B H C
A l d r i n
0 i e l d r i n
l r  ,  l { '  - 0 D E
I { ,q ' -ooD
q,q ' -DDT
E n d r i n
E n d r i n  A l d e h y d e
H e p r a c h l o r
H e p r a c h i o r  E p o x i d e
C h l o r d a n e
T o x a p h e n e
H e t h o x y c h l o r
f l i  r e x

\ l a r e r ,  P h r h a l a r e s  ( l r e m  N o .  3 1 )

D i n e r h y l  P h r h a l a c e
D i e r h y l  P h r h a l a r e
D  i  - n - B u r y l  P h r h a l a r e
B u r y l  B e n z y l  P h r h a l  a t e
B  i  s  ( 2 - e t h y l  h e x y l  )  P n r h a  I  a t e
0 i - n - 0 c r y l  P h r h a l a r e

v a r e r ,  P u r g e a b l e  A r o n a t  i c s  (  |  t e m

B c n z e n e
C h l o r o b e n z e n e
I  , 2  - D  i  c h  l  o r o b c n z e n e
I  , 3 - 0  i c h l o r o b c n z e n e
I . q - D i c h l o r o b e n z e n e
E  t  h y l  B e n z e n e
To I u..: ne

<0 .02
<0 .02
<0 .01
<0 .01
<0 .01
<0 .0 ' l
<  0.  0 ' l
<0 .01
<0 .02
< 0.  l )2
<0 .02
<n  n?
<0 .03
< n  n ' l

<0.  c2
<0 .03
< 0 .  l 0
< 0 . 5 0
< 0 .  l 0
< 0 . 0 5

<  1 . 0
<  1 . 0
<  1 . 0
<  1 . 0
<  1 . 0
<  1 . 0

l l o .  I l  )

<  1 . 0
<  1 . 0
<  2 . 0
<  2 . 0
<  2 . 0
<  1 . 0
<  t . 0

<0 .02
<0 .02
<0 .0J
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
< 0 . 0 1
<  0 .  0 ' l
< 0 .  0 2
< 0 . 0 2
< 0 . 0 2
< n  n )
< 0 . 0 1
< 0 . 0 1
< 0 . 0 2
< 0 . 0 J
< 0 . 1 0
< 0 . 5 0
< 0 . 1 0
< 0 . 0 5

<0 .02
<0 .01
<0 .01
< n  n t

< 0 . 0 1
< 0 . 0 1
< 0 . 0 t
< 0 . 0 1
< 0 . 0 :
< 0 . 0 :
< 0 . 0 :
< 0 . 0 1
< 0 . 0 i
< n  o i
<  0 .  0 :
< 0 . 0 i
< 0 . l 0
<0.  i c
< 0 . 1 0
< 0 . 0 i

< 0 . c :
< 0 " 0 :
< 0 . 0 .
< n  n

< 0 . 0
< n  n
< n  n
< 0 . 0
< 0 . 0 :
< n  c , '
<  0 .  0 :
< 0 . c :
< 0 . 0 .
< 0 . 0 .
< 0 .  o :
. 0 . 0 .
< 0 "  1 (
< n  q :

< 0 . 1 i
< 0 . 0 :

<  1 .0
<  1 .0
<  1 .0
<  1 .0
<  1 .0
<  1 .0

<  I  " 0
<  1 .0
<  2 .0
<  2 .0
<  2 .0
<  1 "0
<  I  " 0

I  " 0
r .0
. o

I  .  \ r

r .0
1 . 0

<  1 . 0
<  l . n
<  ' l  . 0
<  1 . 0
<  l . n
<  1 . 0

' l a

1 r

l a

r .c

l a

I  " 0
r .c
) a
2 .C
2 .C
l c

l . c



TABLE L  -4

L i t r l e  R i ve r  Sed imen rs
N iaga ra  Fa l l s ,  New  Yo rk

DACr / l rg -  81 -  D -  OO06
De I  i  ve  r y  t l o .  0002

EP TOXIC ITY  TESTS
ORGAN IC  PARAI ' IETERS

ATEC LAB  NO.
COE S ITE  NO.

2759-83
E l a n k

2760-83
D8 j -  I  0 -3

2751-B l
DBI -2  o -3

a - f  ^
l l c L - a

D8l -z  :

W a  t e r ,  P o l  y n u c l  e a r  A r o m a t i c

P h e n a n t h r e n e
A n  I h r a c e n e
F l u o r a n r h e n e
P  y  r e n e
B e n z o ( a ) A n t h r a c e n e
C h r y s e n e

Hydroca rbons  ( l r en  Ho .

<  0 .1
<  0 .1
<  0 .1
<  0 .1
<  0 .1
<  0 .2 .
<  0 .3
<  0 .2
<  0 .2
< .0 .  c
<  0 .3
<  0 .3

<  0 .  q
<  0 .5
<  0 .  q
<  0 .3
<  0 .2
<  0 .  J
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