


APPENDIX E

BASELINE MODELING RESULTS



T a b l e  E . 1  T w o  P a r a m e t e r  H i g h - E n d  A n a l y s i s  R e s u l t s  f o r  O n - S i t e  L a n d f i l l s

W a s t e  S t r e a m C o n s t i t u e n t
H B N  T o t a l 1  

( m g / L )  
1 9 9 5  B a c k .  

D o c u .
M e a n  T C L P  

( m g / l )

R e v i s e d  
R e c e p t o r  

W e l l  C o n c .  
( m g / L )

T w o  H i g h - E n d  P a r a m e t e r s  
f r o m  S e n s i t i v i t y  A n a l y s i s  

R e v i s e d  
R e s u l t s  2  i n  

R e s p o n s e  t o  
C o m m e n t s

R e v i s e d  
R e s u l t s  2  

w / I n d i r e c t  
R i s k  1

T w o  H i g h - E n d  
P a r a m e t e r s  f r o m  T C  
C a p p e d  S e n s i t i v i t y  

A n a l y s i s  

T C  R u l e  
C a p p e d  
R e v i s e d  
C o n c .  3

T C  C a p p e d  
R e v i s e d  

T o t a l  R i s k  3

C S O  s l u d g e  B e n z e n e  # 6 . 2 3 E - 0 3 0 . 6 5 . 9 0 E - 0 2 1 . 9 E - 0 2 X - W e ll W a s t e  V o l . 1 . 9 3 . 1 N A N A N A N A

H y d r o t r e a t i n g  C a t a l y s t  4 B e n z e n e  # 6 . 2 3 E - 0 3 2 8 . 6 7 . 8 9 E + 0 0 0 . 5 1 W a s t e  C o n c . X - W e ll 5 1 . 3 8 2 . 4 X - W e ll I n f i l t r a t i on 2 . 5 E - 0 2 4 . 1

N i c k e l 1 . 0 0 E + 0 0 0 . 1 1 . 4 6 E + 0 2 N A N A N A N A N A N A N A N A N A

A r s e n i c  # 3 . 0 0 E - 0 4 2 0 . 1 1 . 1 0 E + 0 0 1 . 9 E - 0 2 W a s t e  V o l . W a s t e  C o n c . 6 3 . 3 6 3 . 3 N A N A N A N A

T o l u e n e 1 . 0 0 E + 0 1 2 . 2 E - 0 2 7 . 6 8 E + 0 0 N A N A N A N A N A N A N A N A N A

S u l f u r  c o m p l e x  s l u d g e  5 B e n z e n e  # 6 . 2 3 E - 0 3 1 . 6 E - 0 3 2 . 6 0 E - 0 2 2 . 2 E - 0 5 N A N A 2 . 2 E - 0 3 3 . 5 E - 0 3 N A N A N A N A

A r s e n i c  # 3 . 0 0 E - 0 4 0 . 1 1 . 3 8 E - 0 1 3 . 3 E - 0 5 N A N A 0 . 1 0 . 1 N A N A N A N A

O f f - s p e c  p r o d u c t s  a n d  f i n e s  6 B e n z ( a ) a n t h r a c e n e  # 2 . 0 0 E - 0 5 0 . 3 1 . 3 0 E - 0 2 4 . 2 E - 0 4 W a s t e  V o l . X - W e ll 2 1 . 2 2 1 . 2 N A N A N A N A

B e n z o ( a ) p y r e n e  # 6 . 0 0 E - 0 5 0 . 0 E + 0 0 1 . 0 0 E - 0 2 N A N A N A N A N A N A N A N A N A

O f f - s p e c  p r o d u c t s  a n d  f i n e s  7 B e n z ( a ) a n t h r a c e n e  # 2 . 0 0 E - 0 5 0 . 3 1 . 3 0 E - 0 2 6 . 7 2 E - 0 5 In f i l t r a t i on T C L P 3 . 4 3 . 4 N A N A N A N A

H y d r o r e f i n i n g  c a t a l y s t  4 B e n z e n e  # 6 . 2 3 E - 0 3 2 0 . 1 1 . 4 9 E + 0 0 0 . 2 5 X - w e l l W a s t e  V o l . 2 5 . 4 4 0 . 8 I n f i l t r a t i on X - W e ll 3 . 2 E - 0 2 5 . 1

A r s e n i c  # 3 . 0 0 E - 0 4 6 7 . 0 1 . 3 7 E + 0 1 1 . 2 E - 0 1 X - W e ll W a s t e  V o l . 4 1 3 . 3 4 1 3 . 3 X - W e ll W a s t e  V o l . 7 . 7 E - 0 3 2 5 . 7

N i c k e l 1 . 0 0 E + 0 0 0 . 1 2 . 8 2 E + 0 1 N A N A N A N A N A N A N A N A N A

U n l e a d e d  g a s o l i n e  t a n k  s l .  5 B e n z e n e  # 6 . 2 3 E - 0 3 0 . 6 7 . 5 2 E - 0 1 1 . 1 E - 0 2 N A N A 1 . 1 1 . 7 N A N A 7 . 4 E - 0 2 1 1 . 9

N i c k e l 1 . 0 0 E + 0 0 6 . 4 E - 0 4 2 . 9 2 E + 0 1 1 . 3 E - 0 3 N A N A 1 . 3 E - 0 3 1 . 3 E - 0 3 N A N A N A N A

F C C  c a t a l y s t  a n d  f i n e s N i c k e l 1 . 0 0 E + 0 0 0 . 5 2 . 2 0 E + 0 0 N A N A N A N A N A N A N A N A N A

S C O T  c a t a l y s t C a d m i u m 3 . 0 0 E - 0 2 N A 8 . 0 0 E - 0 2 N A N A N A N A N A N A N A N A N A

V a n a d i u m 4 . 0 0 E - 0 1 N A 1 . 1 8 E + 0 0 N A N A N A N A N A N A N A N A N A

H F a l k y l a t i o n  s l u d g e B e n z e n e  # 6 . 2 3 E - 0 3 0 . 8 7 . 6 0 E - 0 2 3 . 6 E - 0 2 In f i l t r a t i on X - W e ll 3 . 6 5 . 8 N A N A N A N A

N i c k e l 1 . 0 0 E + 0 0 3 . 2 E - 0 3 2 . 8 0 E - 0 1 N A N A N A N A N A N A N A N A N A

1 .     R i s k  r e s u l t s   a r e  p r e s e n t e d  a s  H B N  e x c e e d a n c e  o r  H B N / w e l l  c o n c . T h i s  r a t i o  c o r r e s p o n d s  t o  a  1  x  1 0 - 6  r i s k .  

      T h e  H B N  v a l u e  f o r  B e n z e n e  i s  0 . 0 1  m g / l ,  w h i c h  c o r r e s p o n d s  t o  a  d i r e c t  r i s k  f r o m  d r i n k i n g  1 . 4  l / d a y  o f  w a t e r  

       ( 1 . 0  x  1 0 - 4  r i s k  p e r  1 m g / l  b e n z e n e ) .   T h e  t o t a l  r i s k  a l s o  i n c l u d e s  a n  i n d i r e c t  r i s k  f r o m  s h o w e r i n g  ( 6 . 0 5  x  1 0 - 5  r i s k  p e r  1 m g / l  b e n z e n e ) .

2 .    W i t h  t h e  n o t e d  e x c e p t i o n s  ( s e e  5  b e l o w )  t h e  r e v i s e d  a n a l y s i s  c o n s i s t s  o f  a  T w o  P a r a m e t e r  S e n s i t i v i t y  A n a l y s i s .

3 .    I n p u t  l e a c h i n g  r a t e s  w e r e  c a p p e d  o n  T C  R e g u l a t o r y  l e v e l s  f o r  m a x i m u m  a l l o w a b l e  T C L P  v a l u e s  f o r  d i s p o s a l  i n  S u b t i t l e  D  l a n d f i l l s  (  0 . 5  m g / l  f o r  b e n z e n e ,  a n d  5 . 0  m g / l  f o r  a r s e n i c )

4 .     F o r  h y d r o t r e a t i n g  a n d  h y d r o r e f i n i n g ,  a l l  w a s t e  q u a n t i t i e s ,  e x c e p t  t h o s e  m a n a g e d  i n  S u b t i t l e  C  l a n d f i l l s ,  w e r e  m o d e l e d  i n c l u d i n g  r e c l a i m e d  w a s t e .

5 .     S e n s i t i v i t y  a n a l y s e s  w e r e  n o t  p e r f o r m e d  o n  t h e s e  w a s t e  s t r e a m s .   R e v i s e d  r e s u l t s  w e r e  c a l c u l a t e d  u s i n g  t h e  t w o - h i g h  e n d  p a r a m e t e r s  f r o m  t h e  1 9 9 5  s e n s i t i v i t y  a n a l y s i s  

       a n d  2 0 - y e a r  5 0  p e r c .  w a s t e  v o l u m e s  w e r e  u s e d  r a t h e r  t h a n  d e r i v e d  w a s t e  v o l u m e s .

6 .     " J "  v a l u e  a s s u m e d  t o  r e p r e s e n t  m e a n  o r  e x p e c t e d  T C L P  v a l u e  ( s e e  s e c t i o n  2 . 3 . 5 )
7 .     " J "  v a l u e  a s s u m e d  t o  r e p r e s e n t  m a x i m u m  o r  h i g h - e n d  T C L P  v a l u e  ( s e e  s e c t i o n  2 . 3 . 5 )
N A  :    M o d e l i n g  r e s u l t s  n o t  a v a i l a b l e  o r  n o t  a p p l i c a b l e .
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Table  E.2   Monte  Car lo  Basel ine  Model ing Resul ts  for  On-Si te  Landf i l ls  

90th  Percent i le 95th  Percent i le 99th  Percent i le
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C S O  s l u d g e  B e n z e n e  # 6 .23E-03 5 .00E-04 0.1 5 .0E-04 0 .1 0 .1 1 .58E-03 0.3 1 .6E-03 0 .2 0 .3 6 .34E-03 1.0 6 .3E-03 0.6 1.0

Hydro t rea t ing  Cata lys t  4 B e n z e n e  # 6 .23E-03 8 .30E-03 1.3 4 .9E-03 0.5 0 .8 4 .77E-02 7.7 2 .2E-02 2.2 3.5 5 .38E-01 86.5 1 .1E-01 11.0 17.7

Nicke l 1 .00E+00 5 .43E-02 5 .4E-02 N A N A N A 4.95E-01 0.5 N A N A N A 1 .16E+01 11.6 N A N A N A

Arsen ic  # 3 .00E-04 4 .57E-04 1.5 N A N A N A 2.15E-03 7.2 N A N A N A 1.24E-02 41.2 N A N A N A

To luene 1 .00E+01 8 .22E-03 8 .2E-04 N A N A N A 3.61E-02 3 .6E-03 N A N A N A 7.26E-01 7 .3E-02 N A N A N A

Su l fu r  comp lex  s ludge B e n z e n e  # 6 .23E-03 8 .93E-05 1 .4E-02 N A N A N A 6.21E-04 0.1 N A N A N A 4.39E-03 0.7 N A N A N A

Arsen ic  # 3 .00E-04 4 .10E-06 1 .4E-02 N A N A N A 4.36E-05 0.1 N A N A N A 1.57E-03 5.2 N A N A N A

Of f -spec  p roduc ts  and  f ines  6 Benz(a )an th racene  # 2 .00E-05 7 .51E-08 3 .8E-03 N A N A N A 2.74E-06 0.1 N A N A N A 8.42E-05 4.2 N A N A N A

Benzo(a )py rene  # 6 .00E-05 1 .36E-12 2 .3E-08 N A N A N A 1.26E-10 2 .1E-06 N A N A N A 9.38E-07 1 .6E-02 N A N A N A

Of f -spec  p roduc ts  and  f ines  7 Benz(a )an th racene  # 2 .00E-05 6 .98E-08 3 .5E-03 N A N A N A 2.68E-06 0.1 N A N A N A 8.22E-05 4.1 N A N A N A

Hydrore f in ing  ca ta lys t  4 B e n z e n e  # 6 .23E-03 1 .64E-02 2.6 1 .2E-02 1.2 2.0 4 .75E-02 7.6 3 .6E-02 3.6 5.8 4 .78E-01 76.8 0.1 12.0 19.3

Arsen ic  # 3 .00E-04 8 .43E-03 28.1 8 .1E-03 27.1 27.1 3 .35E-02 111.7 3 .3E-02 109.0 109.0 2 .71E-01 904.7 0.2 830.3 830.3

Nicke l 1 .00E+00 2 .49E-02 2 .5E-02 N A N A N A 3.36E-01 0.3 N A N A N A 7 .07E+00 7.1 N A N A N A

Un leaded  gaso l ine  tank  s ludge B e n z e n e  # 6 .23E-03 6 .84E-04 0.1 6 .6E-04 0 .1 0 .1 3 .84E-03 0.6 3 .8E-03 0 .4 0 .6 2 .43E-02 3.9 2 .4E-02 2.4 3.8

Nicke l 1 .00E+00 5 .24E-05 5 .2E-05 N A N A N A 7.68E-04 7 .7E-04 N A N A N A 3.01E-02 3 .0E-02 N A N A N A

FCC ca ta l ys t  and  f i nes Nicke l 1 .00E+00 5 .45E-03 5 .5E-03 N A N A N A 6.56E-02 6 .6E-02 N A N A N A 1 .18E+00 1.2 N A N A N A

SCOT ca ta l ys t C a d m i u m 3.00E-02 5 .90E-06 2 .0E-04 N A N A N A 4.86E-05 1 .6E-03 N A N A N A 1.06E-03 3 .5E-02 N A N A N A

V a n a d i u m 4.00E-01 3 .68E-13 9 .2E-13 N A N A N A 7.36E-11 1 .8E-10 N A N A N A 5.76E-09 1 .4E-08 N A N A N A

HFalky la t ion  s ludge B e n z e n e  # 6 .23E-03 2 .79E-04 4 .5E-02 2 .8E-04 2 .8E-02 4 .5E-02 1 .49E-03 0.2 1 .5E-03 0 .1 0 .2 8 .68E-03 1.4 8 .7E-03 0.9 1.4

Nicke l 1 .00E+00 2 .82E-05 2 .8E-05 N A N A N A 1.03E-03 1 .0E-03 N A N A N A 3.06E-02 3 .1E-02 N A N A N A

1.     R isk  resu l t s   a re  p resen ted  as  HBN exceedance  o r  HBN/we l l  conc .Th is  ra t io  co r responds  to  a  1  x  10-6  r i sk .  

      The  HBN va lue  fo r  Benzene  i s  0 .01  mg/ l ,  wh ich  co r responds  to  a  d i rec t  r i sk  f rom dr ink ing  1 .4  l /day  o f  wa te r  

       ( 1 .0  x  10 - 4  r i sk  per  1mg/ l  benzene) .   The  to ta l  r i sk  a lso  inc ludes  an  ind i rec t  r i sk  f rom shower ing  (6 .05  x  10- 5 r i sk  per  1mg/ l  benzene) .

2 .    Wi th  the  no ted  excep t ions  (see  5  be low)  the  rev ised  ana lys is  cons is ts  o f  a  Two Parameter  Sens i t i v i t y  Ana lys is .

3 .    Inpu t  leach ing  ra tes  were  capped on  TC Regu la to ry  leve ls  fo r  max imum a l lowab le  TCLP va lues  fo r  d isposa l  in  Sub t i t l e  D  land f i l l s  (  0 .5  mg/ l  fo r  benzene,  and  5 .0  mg/ l  fo r  a rsen ic )

4 .     For  hydro t rea t ing  and hydrore f in ing ,  a l l  was te  quant i t ies ,  except  those  managed in  Subt i t le  C  land f i l l s ,  were  mode led  inc lud ing  rec la imed was te .

5 .     Sens i t i v i t y  ana lyses  were  no t  per fo rmed on  these  was te  s t reams.   Rev ised  resu l t s  were  ca lcu la ted  us ing  the  two-h igh  end  paramete rs  f rom the  1995  sens i t i v i t y  ana lys is  

       and  20 -yea r  50  pe rc .  was te  vo lumes  were  used  ra the r  t han  de r i ved  was te  vo lumes .

6 .     " J "  va lue  assumed to  rep resen t  mean  o r  expec ted  TCLP va lue  (see  sec t ion  2 .3 .5 )
7 .     " J "  va lue  assumed to  rep resen t  max imum o r  h igh -end  TCLP va lue  (see  sec t ion  2 .3 .5 )
NA :    Mode l ing  resu l ts  no t  ava i lab le  o r  no t  app l i cab le .
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Table E.3 Two Parameter High-End Analysis Results for Off-Site Landfi l ls

Waste Stream Constituent

HBN 
Total 1 

(mg/L) 
1995 Back. 

Docu.

Mean 
TCLP 
(mg/l)

Revised 
Receptor 

Well 
Conc. 
(mg/L)

Two High-End Parameters 
from Sensitivity Analysis 

Revised 
Results 2 in 
Response 

to 
Comments

Revised 
Results 2 

w/Indirect 
Risk 1

Two High-End 
Parameters from TC 
Capped Sensitivity 

Analysis 

TC Rule 
Capped 
Revised 
Conc. 3

TC 
Capped 
Revised 

Total Risk 
3

CSO sludge Benzene # 6.23E-03 0.6 5.90E-02 1.55E-02 Area Waste Vol. 1.6 2.5 NA NA NA NA

Crude Oil Tank Sludge Benzene # 6.23E-03 0.5 6.98E-01 1.71E-01 Area Waste Vol. 17.1 27.5 Area Waste Vol. 1.3E-01 21.5

Hydrotreating Catalyst 4 Benzene # 6.23E-03 35.7 7.89E+00 3.38E-01 Y-Well TCLP 33.8 54.3 Area Waste Vol. 8.9E-02 14.2

Nickel 1.00E+00 0.2 1.46E+02 NA NA NA NA NA NA NA NA NA

Arsenic * 3.00E-04 31.6 1.10E+00 2.11E-02 Waste Conc. Y-Well 70.3 70.3 NA NA NA NA

Toluene 1.00E+01 3.7E-02 7.68E+00 NA NA NA NA NA NA NA NA NA

Sulfur complex sludge  5 Benzene # 6.23E-03 1.6E-02 2.60E-02 1.99E-05 NA NA 2.0E-03 3.2E-03 NA NA NA NA

Arsenic * 3.00E-04 0.5 1.38E-01 3.01E-05 NA NA 0.1 0.1 NA NA NA NA

Off-spec products and fines 6 Benz(a)anthracene * 2.00E-05 13.5 1.30E-02 3.85E-04 Y-Well Infiltration 19.3 19.3 NA NA NA NA

Benzo(a)pyrene * 6.00E-05 2.0E-04 1.00E-02 NA NA NA NA NA NA NA NA NA

Off-spec products and fines 7 Benz(a)anthracene * 2.00E-05 13.5 1.30E-02 9.29E-05 Infiltration TCLP 4.6 4.6 NA NA NA NA

Hydrorefining catalyst 4 Benzene # 6.23E-03 34.6 1.49E+00 2.26E-01 Area Waste Vol. 22.6 36.3 Area Waste Vol. 1.2E-01 19.1

Arsenic * 3.00E-04 126.7 1.37E+01 2.04E-01 Y-Well Waste Vol. 680.0 680.0 Y-Well Waste Vol. 1.2E-01 393.3

Nickel 1.00E+00 0.2 2.82E+01 NA NA NA NA NA NA NA NA NA
Unleaded gaso l ine  tank  s l . 5 Benzene # 6.23E-03 4.1 7.52E-01 2.90E-02 NA NA 2.9 4.7 NA NA 1.9E-02 3.0

Nickel 1.00E+00 4.3E-03 2.92E+01 NA NA NA NA NA NA NA NA NA

FCC catalyst and fines Nickel 1.00E+00 NA 2.20E+00 NA NA NA NA NA NA NA

SCOT catalyst Cadmium 3.00E-02 8.9E-03 8.00E-02 NA NA NA NA NA NA NA NA NA

Vanadium 4.00E-01 NA 1.18E+00 NA NA NA NA NA NA NA NA NA

HFalkylation sludge Benzene # 6.23E-03 3.1 7.60E-02 3.98E-02 Area TCLP 4.0 6.4 NA NA NA NA

3/4-Methylphenol 3.00E-01 0.4 2.80E-01 NA NA NA NA NA NA NA NA NA

1.     R isk  resu l t s   a re  p resen ted  as  HBN exceedance  o r  HBN/we l l  conc .Th is  ra t io  co r responds  to  a  1  x  10-6  r i sk .  

      The  HBN va lue  fo r  Benzene is  0 .01  mg/ l ,  wh ich  cor responds  to  a  d i rec t  r i sk  f rom dr ink ing  1 .4  l /day  o f  water  

       (1 .0  x  10-4  r i sk  per  1mg/ l  benzene) .   The to ta l  r i sk  a lso  inc ludes an ind i rec t  r i sk  f rom shower ing  (6 .05 x  10-5 r i sk  per  1mg/ l  benzene) .

2 .    Wi th  the  no ted  except ions  (see  5  be low)  the  rev ised  ana lys is  cons is ts  o f  a  Two Parameter  Sens i t i v i t y  Ana lys is .

3 .    Input  leach ing  ra tes  were  capped on  TC Regu la tory  leve ls  fo r  max imum a l lowab le  TCLP va lues  fo r  d isposa l  in  Subt i t le  D landf i l l s  (  0 .5  mg/ l  fo r  benzene,  and 5 .0  mg/ l  fo r  a rsen ic )

4 .     For  hydro t rea t ing  and hydrore f in ing ,  a l l  was te  quant i t ies ,  except  those managed in  Subt i t le  C landf i l l s ,  were  mode led  inc lud ing  rec la imed waste .

5 .     Sens i t i v i t y  ana lyses  were  no t  per fo rmed on  these  waste  s t reams.   Rev ised  resu l ts  were  ca lcu la ted  us ing  the  two-h igh  end parameters  f rom the  1995 sens i t i v i t y  ana lys is  

       and  20-year  50  pe rc .  was te  vo lumes  were  used  ra the r  than  der i ved  was te  vo lumes .

6 .     " J "  va lue  assumed to  represen t  mean o r  expec ted  TCLP va lue  (see  sec t ion  2 .3 .5 )
7 .     " J "  va lue  assumed to  rep resen t  max imum or  h igh -end  TCLP va lue  (see  sec t ion  2 .3 .5 )
NA :    Model ing resu l ts  not  ava i lab le  or  not  app l icab le .
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Table E.4  Monte Carlo Basel ine Modeling Results for Off-Site Landfi l ls  

90th Percenti le 95th Percenti le 99th Percenti le
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CSO sludge Benzene # 6.23E-03 1.76E-03 0.3 1.8E-03 0.2 0.3 6.84E-03 1.1 6.8E-03 0.7 1.1 2.14E-02 3.4 2.1E-02 2.1 3.4

Crude Oil Tank Sludge Benzene # 6.23E-03 5.03E-03 0.8 3.9E-03 0.4 0.6 2.78E-02 4.5 2.1E-02 2.1 3.3 2.71E-01 43.5 0.1 13.7 22.0

Hydrotreating Catalyst 
4

Benzene # 6.23E-03 1.37E-02 2.2 7.3E-03 0.7 1.2 6.61E-02 10.6 2.7E-02 2.7 4.4 6.74E-01 108.3 0.1 12.7 20.3

Nickel 1.00E+00 1.77E-01 1.8E-01 NA NA NA 1.33E+00 1.3 NA NA NA 1.83E+01 18.3 NA NA NA

Arsenic * 3.00E-04 7.59E-04 2.5 NA NA NA 2.88E-03 9.6 NA NA NA 1.70E-02 56.5 NA NA NA

Toluene 1.00E+01 1.16E-02 1.2E-03 NA NA NA 4.75E-02 4.8E-03 NA NA NA 6.16E-01 0.1 NA NA NA

Sulfur complex sludge Benzene # 6.23E-03 4.41E-05 7.1E-03 NA NA NA 2.95E-04 4.7E-02 NA NA NA 4.64E-03 0.7 NA NA NA

Arsenic * 3.00E-04 4.19E-06 1.4E-02 NA NA NA 4.65E-05 0.2 NA NA NA 1.48E-03 4.9 NA NA NA

Off-spec products and fines 6 Benz(a)anthracene * 2.00E-05 1.34E-05 0.7 NA NA NA 1.09E-04 5.4 NA NA NA 1.48E-03 73.8 NA NA NA

Benzo(a)pyrene * 6.00E-05 6.18E-07 1.0E-02 NA NA NA 9.43E-06 0.2 NA NA NA 2.48E-04 4.1 NA NA NA

Off-spec products and fines 7 Benz(a)anthracene * 2.00E-05 1.17E-05 0.6 NA NA NA 8.86E-05 4.4 NA NA NA 1.05E-03 52.6 NA NA NA

Hydrorefining catalyst 4 Benzene # 6.23E-03 2.06E-02 3.3 1.6E-02 1.6 2.6 5.14E-02 8.3 4.0E-02 4.0 6.3 5.30E-01 85.1 1.3E-01 12.8 20.5

Arsenic * 3.00E-04 9.78E-03 32.6 9.4E-03 31.3 31.3 3.75E-02 124.9 3.7E-02 123.0 123.0 3.10E-01 1034.0 2.8E-01 936.7 936.7

Nickel 1.00E+00 3.08E-02 3.1E-02 NA NA NA 3.58E-01 0.4 NA NA NA 6.36E+00 6.4 NA NA NA

Unleaded gasoline tank sl. Benzene # 6.23E-03 1.99E-03 0.3 1.3E-03 0.1 0.2 1.09E-02 1.7 6.5E-03 0.6 1.0 8.22E-02 13.2 5.0E-02 5.0 8.0

Nickel 1.00E+00 8.05E-05 8.0E-05 NA NA NA 2.01E-03 2.0E-03 NA NA NA 8.74E-02 0.1 NA NA NA

FCC catalyst and fines Nickel 1.00E+00 4.69E-03 4.7E-03 NA NA NA 4.42E-02 4.4E-02 NA NA NA 5.57E-01 0.6 NA NA NA

SCOT catalyst Cadmium 3.00E-02 2.75E-08 9.2E-07 NA NA NA 6.53E-06 2.2E-04 NA NA NA 4.27E-04 0.0 NA NA NA

Vanadium 4.00E-01 4.41E-15 1.1E-14 NA NA NA 1.05E-11 2.6E-11 NA NA NA 3.92E-09 0.0 NA NA NA

HFalkylation sludge Benzene # 6.23E-03 4.33E-03 0.7 4.3E-03 0.4 0.7 9.86E-03 1.6 9.9E-03 1.0 1.6 2.99E-02 4.8 3.0E-02 3.0 4.8

3/4-Methylphenol 3.00E-01 4.70E-03 1.6E-02 NA NA NA 1.05E-02 3.5E-02 NA NA NA 3.09E-02 0.1 NA NA NA

1 .     R isk  resu l t s   a re  p resen ted  as  HBN exceedance  o r  HBN/we l l  conc .Th is  ra t io  co r responds  to  a  1  x  10-6  r i sk .  

      The  HBN va lue  fo r  Benzene  i s  0 .01  mg/ l ,  wh ich  cor responds  to  a  d i rec t  r i sk  f rom dr ink ing  1 .4  l /day  o f  wa te r  

       (1 .0  x  10 -4  r i sk  per  1mg/ l  benzene) .   The to ta l  r i sk  a lso  inc ludes  an  ind i rec t  r i sk  f rom shower ing  (6 .05  x  10-5  r i sk  per  1mg/ l  benzene) .

2 .    Wi th  the  no ted  excep t ions  (see  5  be low)  the  rev ised  ana lys is  cons is ts  o f  a  Two Parameter  Sens i t i v i t y  Ana lys is .

3 .    Inpu t  leach ing  ra tes  were  capped on  TC Regu la to ry  leve ls  fo r  max imum a l lowab le  TCLP va lues  fo r  d isposa l  in  Subt i t l e  D  land f i l l s  (  0 .5  mg/ l  fo r  benzene,  and  5 .0  mg/ l  fo r  a rsen ic )

4 .     For  hydro t rea t ing  and hydrore f in ing ,  a l l  was te  quant i t ies ,  except  those  managed in  Subt i t le  C land f i l l s ,  were  mode led  inc lud ing  rec la imed waste .

5 .     Sens i t i v i t y  ana lyses  were  no t  per fo rmed on  these  was te  s t reams.   Rev ised  resu l t s  were  ca lcu la ted  us ing  the  two-h igh  end  parameters  f rom the  1995  sens i t i v i t y  ana lys is  

       and  20 -yea r  50  pe rc .  was te  vo lumes  were  used  ra the r  t han  de r i ved  was te  vo lumes .

6 .     " J "  va lue  assumed to  rep resen t  mean  o r  expec ted  TCLP va lue  (see  sec t ion  2 .3 .5 )
7 .     " J "  va lue  assumed to  rep resen t  max imum or  h igh -end  TCLP va lue  (see  sec t ion  2 .3 .5 )
NA :    Mode l ing  resu l ts  no t  ava i lab le  o r  no t  app l i cab le .
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