
C U L L E N R . L I S K O W ( I S 9 3 - I 9 7 I )
A U S T I N W . L E W I S ( I 9 I O - I 9 7 4 )
G E N E W . L A F I T T E
B I L L Y H . M I N E S

J A M E S L . P E L L E T I E R
T H O M A S O . H A R D E M A N
J O H N M . K I N G
COWARD - J . G A Y I I I
K E N N E T H E . G O R D O N , J R .
LEON J . R E Y M O N D , J R .
J . BERRY S T . J O H N , J R .
D O N A L D R . A B A U N Z A

J O H N M . W I L S O N
L A W R E N C E P . S I M O N . J R .
F R E D E R I C K W . B R A D L E Y
K E R R Y M . M A S S A R I
S . G E N E F E N D L E R
T H O M A S F . G E T T E N
G E O R G E H . R O B I N S O N , J R .
G E O R G E J . D O M A S
M A R I L Y N C , M A L O N E Y

J O S E P H C - G I G L I O , J R .
B R U C E J. ORECK
P A T R I C K W . G R A Y
DEBORAH B A H N P R I C E
ROBERT E. H O L D E N

JOE B. N O R M A N
T H O M A S M . M c N A M A R A
J A M E S N . M A N S F I E L D I I I
B I L L Y J . D O M J N G U E
L A M B E R T M. L A P E R O U S E
F R A N K E . M A S S G N G A L E
P H I L I P K . J O N E S , J R .
W I L L I A M W . P U G H
J U L I E E . S C H W A R T Z
C H A R L E S S . G R I F F I S
R I C H A R D W . R E V E L S , J R .
J O S E P H P. H E B E R T
M A R G U E R I T E A . N O O N A N
D A V I D W . L E E F E

J A M E S D . M c M l C H A E L
R I C H A R D E. A N D E R 5 O N

L I S K O W & L E W I S
A P R O F E S S I O N A L L A W C O R P O R A T I O N

A T T O R N E Y S A T L A W

N E W O R L E A N S , L A . 7OI39-5OOI
O N E S H E L L S Q U A R E

F I F T I E T H F L O O R
T E L E P H O N E <SO*) S S I - 7 9 7 9

T E L E X S S S 2 O 3 ( L I S K O W N L N )
F A C S I M I L E (5O1-I 592-5IO3 • ( S O 1 I S 9 2 - S I O 9

L A F A Y E T T E , L A . 7O5O5-2OOS
a a a H A R D I N G S T R E E T

P. O. BOX E2OO8
T E L E P H O N E (313) 232-742*

T W X S I O 6OO-34B* ( L I S K O W L A F )
F A C S I M I L E ( 3 I S ) 367-2399

W R I T E R ' S D I R E C T D I A L N O . (504) 592-5161
New Orleans, LouisianaS e p t e m b e r 10, 1992

W M . B L A K E B E N N E T T
M A R K A. LOWE
K A T H L E E N L. OeBRUHL
G E O R G E O E N E G R E . J R .
D O N K . H A Y C R A F T
E D W I N W . D E N N A R D
W M . C R A I G W Y M A N

J A M E S A. BROWN
R . K E I T H J A R R E T T
C H E R Y L V . C U N N I N G H A M
S T E V I A M . W A L T H E R
ROBERT S. A N G E L I C O
ROBERT l _ T H E R I O T
D E N A L . O L I V I E R
GEORGE A R C E N E A U X I I I
M A R I E B R E A U X S T R O U D

J O N A T H A N A . H U N T E R
D A N I E L E . L A G R O N E
T H O M A S P . D I A Z
J O H N P . G U I L L O R Y
M A R Y S . J O H N S O N
K A T H L E E N F R I E L K E T C H U M
I N G E R M . S J O S T R O M
S C O T T C . S E I L E R
C E C I L Y E L L Z E Y B A T E M A N
C H E R Y L MOLLERE K O R N I C K
M A R K D . L A T H A M
S H A N N O N S K E L T O N H O L T Z M A N

J O H N C . A N J I E R
C R A I G A . R Y A N

J A N E J . B O L E W A R E
G.C. S L A V / S O N , J R .
K A R E N K A L E R W H I T F I E L D
B E R N A R D F . M E R O N E Y f~~)
CAROL L. WELBORN ^"^
C A T H Y M A N G S M I T H p ^ _
CAROL L. D U N N E '
C H R I S T O P H E R G . H A Y E S
M A T T J O N E S V ~
N O E L A . A R D O I N

O F C O U N S E L
W I L L I A M M . M E Y E R S
ROBERT T. J O R D E N
C H A R L E S C . G R E M I L L I O N

~- V.O-n *^nt *s>- •• m
Mr. Tom OliverCommunity Relations CoordinatorU . S . EnvironmentalProtect ion AgencyRegion V I ( 6 H - M C )1445 Ross AvenueD a l l a s , Texas 75202-2733

E X P R E S S . M A I L

Re: Public Comments, Proposed Plansof Action and RI/FS Documents,G u l f Coast Vacuum Services S u p e r f u n d S i t e
Dear Mr. Oliver:

T h i s l e t t e r f orward s technical comments on the ProposedPlans o f Act ion , the Remedial I n v e s t i g a t i o n / F e a s i b i l i t y S t u d ymaterial s , and the Risk Asses sment, all associated with thereferenced S u p e r f u n d site. T h e s e comments were prepared by J . M .Montgomery C o n s u l t i n g Engineers, I n c . on b e h a l f of the twentycompanies l i s t ed on the opening page of the enclosed document.( P l e a s e note that this f i r m serves as l egal representative for thenine companies l i s t e d b e l o w . )



O

^^^^^^^^^•^^^•••^•^•••^•^HB^HM^HH^MMlHMMiMHIG u l f Coast Vacuum Service s , I n c . S i t eV e r m i l i o n Pari sh , L o u i s i a n a
Comments on the USEPA Proposed Plansof Action, RI/FS, and Supporting Documents

S E P T E M B E R 1992 " — — — — — — —

Jamas M. Montgomery
C o n g u f l r n g Engineers !nc



S e p t e m b e r 10, 1992
/ ' L I S K O W & L E W I S

P A G E 2

T h a n k you for this consideration.
S i n c e r e l y ,

VCraig Wyman
7 WAttorneys f or American E x p l o r a t i o nCompany, American N a t i o n a l PetroleumCompany, Cockre l l Oil Corpora t i on ,Columbia Gas Development Corporation,^.Fore s t Oil Corpora t i on , OXY USA I n c . ,Quintana Petroleum Corporat ion, S a n t aFe Energy Resources, I n c . , and Sonat "*~E x p l o r a t i o n Company N^

W C W / y m /Enclosurecc: v/Ann SchoberN e l l y S h i r e r , A t t y .H a r o l d Ether idge , La. DEQ

O



TABLE OF C O N T E N T S
1.0 I N T R O D U C T I O N .

1.1 Summary. . . . . . . . . . . . . . . . . . . .1.2 A p p r o a c h . . . . . . . . . . . . . . . . . . . .1.3 Resul t s and Recommendations,
2 . 0 R E M E D I A L I N V E S T I G A T I O N - D A T A L I M I T A T I O N S ,

2.1 Data Q u a l i t y Objec t ive s . . . . . . . . . . . . . .2 . 2 Practical Quantitation Limit s ( P Q L s ) ,2.3 Laboratory and S a m p l i n g Contaminant s .2.4 Background Data......................
3.0 C R I T I C A L R E V I E W O F T H E B A S E L I N E H U M A N

H E A L T H A N D E N V I R O N M E N T A L R I S K A S S E S S M E N T S ,
3.1
3.2
3.3
3.4
3.5

S e l e c t i o n o f Compounds o f Concern ( S e c t i o n 2 .0of the RA).....................................Exposure Asse s sment ( S e c t i o n 3 .0 o f th e R A ) . . . .Q u a n t i f i c a t i o n o f Exposure ( S e c t i o n 3.3 o f the
RA)............................................T o x i c i t y Asse s sment ( s e c t i on 4 . 0 o f t h e R A ) . . . .Ecological Assessment..........................

4.0
5.0

A L T E R N A T I V E R I S K C A L C U L A T I O N S .
E V A L U A T I O N O F REMEDY S E L E C T I O N
5.1 S o i l / S l u d g e N o - A c t i o n A l t e r n a t i v e s Require MoreC a r e f u l Considerat ion.. . . . . . . . . . . . . . . . . . . . . . . . . .5.2 A Reevaluat ion of the N o - A c t i o n A l t e r n a t i v e forS h a l l o w S o i l s i s Required.......................5 . 3 T h e I n t e r i m Source A c t i o n A l t e r n a t i v e S e l e c t i o nis Flawed.......................................5.4 The R e j e c t i o n of A l t e r n a t i v e T e c h n o l o g i e s wasUnwarranted........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.5 Volume and Cost E s t i m a t e s A p p e a r to beUndere s t imated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 . 6 E P A ' s Remedial G o a l s N e e d Reeva lua t i on . . . . . . . . . .

6 . 0 REVIEW O F R E M E D I A L A C T I O N O B J E C T I V E S ,
6.1 Preliminary Cons id era t i on s . . . . . . . . . . .6.2 Basis for Remedial G o a l s ............6.3 S e l e c t i o n of Contaminants of Concern,6.4 Propo s ed A l t e r n a t e Remedial G o a l s . . .

7.0 C O N C L U S I O N S ,
7.1 RI Data L i m i t a t i o n s . ....................7.2 A l t e r n a t i v e Base l ine Human H e a l t h RiskCalcu la t i ons . . . . . . . . . . . . . . . . . . . . . . . . . . .7 .3 C o n s i d e r a t i o n o f A l t e r n a t e Remedi e s . .„ .7.4 Summary........... . . . . . . . . . . . . . . . . . . . . .

1-1
1-1
1-2
1-3
2-1
2-1
2-4
2-6
2-7

CM

3-2
3-7
3-12
3-15
3-17
4-1
5-1

5-1
5-1
5-2
5-2
5-4
5-5
6-1
6-1
6-1
6-2
6-2
7-1
7-1
7-2
7-4
7-4

8.0 R E F E R E N C E S , 8-1



1.0 INTRODUCTION
1.1 Summary

T h i s document is being submitted on b e h a l f of Amerada H e s s
Corporat ion, American N a t i o n a l Petroleum Company, A t l a n t i c
R i c h f i e l d , Chevron U . S . A . I n c . , Cockre l l O i l C o r p o r a t i o n , Conoco
I n c . , Dynamic E x p l o r a t i o n , I n c . , F i n a Oi l & chemical Company,
F o r e s t Oil C o r p o r a t i o n , G a l v e s t o n - H o u s t o n C o m p a n y , Graham Energy
S e r v i c e s , I n c . , Hrube t z Oi l Company, OXY USA I n c . , Pennzoil
C o m p a n y , Quintana Petro l eum C o r p o r a t i o n , S a n t a Fe Energy
Resources, I n c . , S h e l l O f f s h o r e I n c . , Sonat E x p l o r a t i o n Company,
TXP Operating Company, and W i l l i a m s E x p l o r a t i o n Company.

The f o l l o w i n g page s s e t f o r t h comments and recommendations
regarding U . S . Environmental Protec t ion A g e n c y ( E P A ) Region V I ' s
Proposed P l a n s o f A c t i o n , Remedial I n v e s t i g a t i o n and F e a s i b i l i t y
S t u d y ( " R I / F S " ) , Risk Asse s sment ( R A ) , a n d as soc iated
documenta t i on , which have been issued with regard to the G u l f
Coast Vacuum Servi c e s , I n c . S u p e r f u n d ( G C V S S ) site near A b b e v i l l e ,
Loui s iana. T h e d i s cu s s i on i d e n t i f i e s :

C r i t i c a l s ub j e c t areas deserving of r e eva luat ion;
A l t e r n a t e a n a l y t i c a l a p p r o a c h e s and r e s u l t s ; and
Erroneous de c i s i on s reached in the course of the RI/FSprocess and remedy s e l e c t i on .

The d i s cu s s i on a l so inc lude s recommended changes and areas in the
d e c i s i on proces s where r e eva lua t i on is of cr i t i cal importance to
s e l e c t i n g a p p r o p r i a t e and e f f e c t i v e remedies.

The d o c u m e n t ' s subs tant ive analy s e s have reached three primary
conc lu s ions . F i r s t , t h e d i s cu s s i on conc lude s that da ta
inadequacies in the RI, and improper j u d g m e n t s in using these
d a t a , have r e su l t ed in overs tated exposure concentrat ions . When

o
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combined with unreasonable and noncredible exposure scenarios,
these data have resulted in excessive and unrea l i s t i c e s t imates of
the risks posed by thi s site. S e c o n d , the d i s cu s s ion shows that
these exaggerated risks have in turn resulted in the unsupported
expans ion of the area need ing remediat ion to be pro t e c t ive of
human h e a l t h and the environment. T h i s is e s p e c i a l l y true of the
s h a l l o w site s o i l s not associated with the f u e l tanks or pit
s l udge s , where a "no action" response alternative is entirely
j u s t i f i e d by a p r o p e r risk assessment a n a l y s i s . F i n a l l y , the
report demonstrates that serious shortcomings in the remedy
se lect ion process have resulted in the inappropr ia t e exclusion of
v iab l e treatment t e chno l og i e s .

For these reasons, we submit that it is imperat ive that the agency
undertake a reconsideration of true risk e s t imate s; a reevaluation
of the a p p r o p r i a t e remedy when true risk l ev e l s are taken into
account; and, a f t e r cons ider ing the f o r e g o i n g , and other (as-yet-
inadequate ly-analyzed) remedial t e chnology al t ernat ive s , the
i m p l e m e n t a t i o n of consequent changes in the Propo s ed P l a n s for
I n t e r i m and F i n a l Source A c t i o n .

1.2 A p p r o a c h
The comments are organized for p r e s e n t a t i o n into s ix t o p i c s :

Remedial I n v e s t i g a t i o n - Review of Data L i m i t a t i o n s ;
C r i t i c a l Review of Base l ine Human H e a l t h and EnvironmentalRisk A s s e s s m e n t s ;
A l t e r n a t i v e Risk C a l c u l a t i o n s ;
Evaluat ion o f Remedy S e l e c t i o n ;
Review of Remedial A c t i o n O b j e c t i v e s ; and
Conclus ions.

O
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The comments have been assembled in this f a s h i o n in order to
s y s t e m a t i c a l l y addres s the impact of errors or l i m i t a t i o n s
associated with each s t ep in the RI/FS process —• as d e f i n e d in
the N a t i o n a l Cont ingency P l a n (NCP, 40 CFR § 3 0 0 . 4 3 0 ) — on
succeeding s t ep s in that process. Regard ing the GCVSS si te , da ta
l imi ta t i on s re sul t ing f rom the RI have caused l imitat ions on the
q u a l i t y o f dec i s ions in the RA and FS. S i m i l a r l y , i n f l a t e d
e s t imate s of risk in the RA have resul ted in dec i s ions in the FS
and the propo s ed remedies which cannot be d e f e n d e d , and thus
should be reevaluated.

As part of thi s a p p r o a c h , th i s document summarizes the RI data
l i m i t a t i o n s , and RA and Environmental Asse s sment methods and
errors in the deve lopment of these documents. D e t a i l e d
al t e rna t iv e risk c a l c u l a t i o n s are presented for s h a l l o w s i te
s o i l s , as an e x a m p l e of the need to reevaluate the risk a n a l y s i s ,
remedy selection, and remedial action ob j e c t iv e s . Based on this
cri t ical review, a l t e r n a t e remedial g o a l s are a l s o i d e n t i f i e d for
t h e a g e n c y ' s f u r t h e r cons iderat ion.

1.3 Resu l t s and Recommendations
As a result of the f o l l o w i n g ana ly s e s> thi s report urges the
agency to:

Re-examine the database regarding const i tuents of concern;
Develop a d d i t i o n a l t r e a t a b i l i t y data f o r s o l i d i f i c a t i o n ,s t a b i l i z a t i o n and b i o r e m e d i a t i o n ;
Deve l op reasonable exposure s cenarios;
Reevaluate s i te r i sks; and
Evaluate al t ernat ive t echnologie s which adequately protecthuman h e a l t h and the environment.

P-
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2 . 0 R E M E D I A L I N V E S T I G A T I O N - D A T A L I M I T A T I O N S
2.1 Data Qual i ty Obje c t ive s .

EPA has f a i l e d to f o l l o w its own guide l ine s regarding Data Qual i ty
O b j e c t i v e s ( D Q O ) , r e s u l t i n g in excessive d e t e c t i on l i m i t s ,
improper cons iderat ion of non-de t e c tab l e c ompounds , and poor
j udgment regarding common laboratory contaminants and background
concentrations. In a d d i t i o n , EPA has f a i l e d to d e v e l o p
a p p r o p r i a t e data on a l t ernat ive treatment t e chno log i e s as required
b y t h e N a t i o n a l Contingency Plan ( N C P ) .

Proper d e v e l o p m e n t , i m p l e m e n t a t i o n , and eva lua t i on of Data Q u a l i t y
O b j e c t i v e s is cri t ical to the success of an RI in o b t a i n i n g da ta
which are adequate for the decisions described in the RI/FS and
Proposed Remediat ion P l a n documents. Several important data
q u a l i t y issues a f f e c t the RA and FS for the GCVSS site. T h e s e
include Practical Quant i ta t ion Limit s ( P Q L s ) , laboratory
c on taminant s , background d a t a , and l i m i t e d t r e a t a b i l i t y evaluat ion
data.

vQr-

O

The EPA DQOs for the GCVSS site were d e f i n e d in the S a m p l i n g and
A n a l y s i s P l a n f o r t h e R I / F S . I n ke ep ing with requirements o f t h e
N C P ( 4 0 C F R § 3 0 0 . 4 3 0 ( a ) ( 1 ) ( i i ) ( C ) a n d 4 0 C F R § 3 0 0 . 4 3 0 ( b ) ( 5 ) ) ,
DQOs for C E R C L A s i te s are required to be d e v e l o p e d in accordance
with guidance provided in a two-volume document t i t l e d "Data
Q u a l i t y Objec t ive s for Remedial Response A c t i v i t i e s ; Development
Process, a n d E x a m p l e Scenario" (DQO gu idanc e , U S E P A , 1 9 8 7 ) . I n
d e v e l o p i n g the RI for the GCVSS si te EPA has not adhered to th i s
guidance. DQO guidance prov ide s that RI data are to be of a
p r e v i o u s l y d e f i n e d q u a l i t y and quanti ty and are to be consi s tent
with each data requirement or use. EPA guidance requires, b e f o r e
data c o l l e c t i o n , d e f i n i t i o n o f target p r e c i s i o n , accuracy, and
comple t ene s s ob j e c t ive s for the d a t a ; required detec t ion l i m i t s
for each data use; and, grid s p a c i n g ( i . e . , a c c e p t a b l e accuracy,
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by i n f e r e n c e ) , which is needed to adequa t e ly d e f i n e the extent of
contamination. W h i l e the DQOs process is by nature i terative,
changes and the need for subsequent phased inve s t igat ions are to
be p l a n n e d and evaluated with respect to s p e c i f i c data qua l i ty and
quantity o b j e c t i on s . T h i s process was not f o l l o w e d by EPA for the
G C V S S site..

F r o m this review, it appear s that DQOs for the GCVSS site were not
adequat e ly d e f i n e d in the S a m p l i n g and A n a l y s i s P l a n , nor were
they reviewed in subsequent work p l a n s for the phased RI s a m p l i n g F —at the site. T h e r e f o r e , it is d i f f i c u l t to evaluate whether the
da ta obtained are s u f f i c i e n t to meet these o b j e c t i v e s . More ^_
s p e c i f i c a l l y , the EPA has not adequa t e ly d e f i n e d the quantity nor tA
the qual i ty of the i n f o r m a t i o n which w i l l be required to f u l f i l l "*~Othose o b j e c t i v e s of the site inve s t iga t i on s . ^

Because EPA did not p r o s p e c t i v e l y d e f i n e DQOs as required by its
own guidance, EPA was f o r c e d to evaluate the RI data in
re tro spec t . For e x a m p l e , EPA had to d e f i n e the de t e c t i on l i m i t s
or l ev e l s of pr e c i s i on which are a c c e p t a b l e based on RI f i n d i n g s
rather than on p r e v i o u s l y d e f i n e d o b j e c t i v e s . The f a i l u r e to
adequate ly d e v e l o p and evaluate DQOs has re sul t ed in inadequate
data for use in de c i s i on-making, and for use in conduct ing the
various f i e l d s tudy phase s .

A summary of the DQOs given in the p r o j e c t S a m p l i n g and A n a l y s i s
P l a n is l i s t e d below. T h e s e represent s tage s one ( t h e
i d e n t i f i c a t i o n o f d e c i s i on t y p e s ) and two ( t h e i d e n t i f i c a t i o n o f
data u s e s / n e e d s ) of the DQO process:

1) Conduct a risk assessment to determine the risk to humanhea l t h and the environment.
2 ) Evaluate p o t e n t i a l remedial a l t e rna t iv e s .
3) Evaluate a p p l i c a b l e or relevant and a p p r o p r i a t erequirements ( A R A R s ) .
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4) Charac ter ize and determine the extent of contamination.
5) V e r i f y the presence or the po t en t ia l for hazardoussubstance migra t i on to the groundwater.
6) V e r i f y the presence or the p o t e n t i a l for hazardoussubstance migrat ion o f f s i t e .
7) Evaluate s i te s a m p l i n g and equipment decontaminat ionprocedures.

T h e s e DQOs were not a d e q u a t e l y s a t i s f i e d , at least in part because
s p e c i f i c p rob l ems , g o a l s , and o b j e c t i v e s were not i d e n t i f i e d and CO
resolved in order to obtain da ta during the RI s u f f i c i e n t for the ^
p u r p o s e s described i n these DQOs. T h u s , t h e R I / F S f o r t h e G C V S S
s i te did not c omply with the DQO guidance ( E P A , 1987, S e c t i o n s 4.3 ^
through 4 . 6 ) and with the " I n t e r i m F i n a l Guidanc e for Data O
U s e a b i l i t y i n Risk Asses sment" ( D a t a U s e a b i l i t y guidance , U S E P A
1990, S e c t i o n 3 . 1 ) . S p e c i f i c data q u a l i t y / u s e a b i l i t y issues a r e
discus sed fur ther in this S e c t i o n and in comment Sect ions 3 and 5.

No summary of the Contract Laboratory Program (CLP) data
v a l i d a t i o n documentat ion was pr epar ed or pre s en t ed in the RI for
the GCVSS site. A l t h o u g h comple t e analyt i ca l re su l t s and data
v a l i d a t i o n documenta t i on were requested under the F r e e d o m of
I n f o r m a t i o n A c t ( F O I A ) , E P A de c l in ed t o provide thi s i n f o r m a t i o n ,
making a thorough review of d a t a q u a l i t y a s s u r a n c e / q u a l i t y control
( Q A / Q C ) i m p o s s i b l e . E P A d i d n o t d e f i n e s p e c i f i c o b j e c t i v e s f o r
a c c e p t a b l e PQLs or for the p r e c i s i on , accuracy,
repre s enta t ivene s s , c o m p a r a b i l i t y , a n d c o m p l e t e n e s s ( P A R C C )
criteria. T h e s e are the cri t ical e l ements given in the DQO
guidance f o r evaluat ion o f data Q A / Q C .

Because these f a c t o r s were not addre s s ed in the RI, EPA has
provided no basis to assess the a p p r o p r i a t e level of c o n f i d e n c e to
p l a c e in the adequacy of the d a t a , and whether, for e x a m p l e ,
arsenic or benzo-b-fluoranthene concentrations reported may be
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over- or under-e s t imated. The lack of deve lopment of o b j e c t i v e s
and evaluation of per formance according to these parameters
contradic t s both the DQO guidance ( E P A , 1987, S e c t i o n 4 . 6 ) and the
Data U s e a b i l i t y guidance (USEPA 1990, S e c t i o n 3.1 and Exhibit 3-
2 ) .

T h e impact o f E P A ' s f a i l u r e t o f o l l o w D Q O guidance regarding
s p e c i f i c data qua l i ty issues on the RA and FS are presented below.

2.2 Practical Quant i ta t i on L i m i t s ( P Q L s )
Detection l i m i t s , known as PQLs for CLP analyse s and achieved in
the organics analyse s of site s l udge and s o i l s , are in many cases
inadequate for use in the RA and are inadequate for d e f i n i n g
a c c e p t a b l e remedial g o a l s i n t h e F S .

In most cases, the RI data show that the presence of unknown
t e n t a t i v e l y i d e n t i f i e d compounds ( T I C s ) a t high concentrations
(and not of target compounds under consideration as constituents
of concern) has r e su l t ed in the r e p o r t i n g of target compounds as
"not de t e c t ed" at r e l a t i v e l y high P Q L s . T h i s is because, at a
s ing l e sample d i l u t i o n using the CLP methods employed , the
presence o f h igh concentrations o f TICs at t enuate s t h e r e su l t s ,
"hiding" the target analyte s which may not be present at all or at
concentrat ions far be low the reported P Q L s . For e x a m p l e , a s l u d g e
"surface" s a m p l e taken at l o ca t i on P S - 6 in the Wes t Pit ( s a m p l e FP
3 2 0 ) exhibited 6 2 , 4 6 4 m g / k g of "unknown alkane" s emivo la t i l e
organic TICs and no target s e m i v o l a t i l e organics at PQLs of 684 -
1,170 m g / k g ; a s u r f a c e soil s a m p l e f r o m northeast area l o c a t i o n
NE-11 ( s a m p l e FP 2 4 4 ) exhibited 349 m g / k g of "unknown
hydrocarbons" s e m i v o l a t i l e organic TICs and no target s e m i v o l a t i l e
organics above P Q l s o f 22 m g / k g . T h u s , a l l the target a n a l y t e s
for these and many other s a m p l e s were non-de t e c tab l e at the GCVSS
site. The d e t e c t i o n l e v e l s for target compounds reported by EPA
are o f t e n 10 to 1000 times the PQLs which the analyt i ca l method
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can achieve using a p p r o p r i a t e m u l t i p l e s ampl e d i l u t i o n s or other
techniques. T h i s results in data sets for these media consisting
in many instances of 75 percent or more "below PQL" re su l t s . EPA
did not p l a n and implement proper laboratory procedures to achieve
reasonable PQLs.

Because EPA did not f o l l o w its own guidance, EPA found most target
organic compounds to be non-detec table . However, EPA carried
these "data" through the RA, even though no useable i n f o r m a t i o n as
to actual concentration was obtained during the RI. Use of these
"below PQL" data with high PQLs in the RA re su l t s in a skewed data
d i s t r i b u t i o n which s i g n i f i c a n t l y overestimates risk f r o m
const i tuents which were a c tua l ly se ldom or never detected in many
sections of the site. An arbitrary s ub s t i t u t i on of one-half the
PQL was used during RA, which, because of the exces s ively high
P Q L s , resulted in i n f l a t e d s t a t i s t i c a l e s t imate s o f concentrations
of cons t i tuent s to be assessed. T h i s proces s r e su l t ed in the
systematic overestimation of the risks posed by this site.

S p e c i f i c o b j e c t i v e s f o r a c c e p t a b l e PQLs should have been d e f i n e d
early in the RI proces s , based on ana ly t i ca l e xpe c ta t i on s for o i l y
s l u d g e and on p r e l i m i n a r y a n a l y t i c a l re su l t s . T h i s type of
cons iderat ion is c l e a r l y intended by the NCP (40 CFR
§ 3 0 0 . 4 3 0 ( a ) ( 1 ) ( i i ) ( C ) and 40 CFR § 3 0 0 . 4 3 0 ( b ) ( 5 ) ) and the DQO
( U S E P A , 1987, S e c t i o n 4 . 3 ) a n d Data U s e a b i l i t y ( U S E P A , 1990,
Sect i on 3 . 1 . 3 ) guidance. It was not until the Phase II RI ( a f t e r
f i v e previous s a m p l i n g ev en t s) that labora tory c l e a n u p procedures
were even te s ted for the s i te s a m p l e s , and then thi s necessary
evaluat ion was pursued only for se lected s ludge analyses. The
re su l t s of these t e s t s were not very s u c c e s s f u l in lowering PQLs
to l eve l s a p p r o p r i a t e for RA evaluat ion, as shown in T a b l e 14 of
A p p e n d i x 1 to the RI.

O
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Secondary d i l u t i o n and us e o f S e l e c t e d Ion M o n i t o r i n g during GC/MS
analyses are the most common approaches to solving this problem,
and have been used s u c c e s s f u l l y in many instances at other
S u p e r f u n d sites. T h e s e techniques were a p p a r e n t l y not even
considered by EPA for the GCVSS site RI. Had s p e c i f i c ob jec t ive s
been i d e n t i f i e d and d e f i n e d in suppor t of DQO No. ( 1 ) , this
prob l em could have been a l l e v i a t e d , p r o v i d i n g for da ta- suppor t ed
deci s ions in the RA and FS process.

2.3 Laboratory and S a m p l i n g Contaminants
A number of organic cons t i tuent s are f r e q u e n t l y encountered which
do not tru ly represent s i te charac t er i s t i c s but instead r e f l e c t
contamination of sample s during s a m p l i n g a n d / o r analytical
ac t iv i t i e s . T h e s e o f t e n include the v o l a t i l e organic cons t i tuent s
acetone, methylene c h l o r i d e , 2-butanone, and other so lvents .
P h t h a l a t e compounds, which are s e m i v o l a t i l e organic c on s t i tu en t s ,
are also common i n t e r f e r e n c e s f r o m laboratory or s a m p l i n g
equipment.

CO

o

DQO No. (7) s ta t e s that s a m p l e s contamination was a concern for
the GCVSS site RI. However, the RI data which were used for the
RA and FS r e f l e c t concentrat ions of the above-li s ted cons t i tuent s
that are almost c er ta inly not charac ter i s t i c of the site media but
r e f l e c t contamination. T r i p a n d f i e l d equipment rinsate s a m p l e
r e su l t s , which are one tool used in eva lua t ing this i n t e r f e r e n c e ,
are presented in the RI data tab le s without reference to the
s ampl e groups repre s ented. Ins trument b lank r e su l t s are not
presented ( e x c e p t by the "B" data q u a l i f i e r f l a g ) to aid in
eva lua t ing in t er f e r enc e . Was DQO No. (7) achieved? No clear
evaluat ion and answer i s presented in t h e RI. EPA's r e j e c t i o n o f
a FOIA request for c o m p l e t e data and data v a l i d a t i o n documentat ion
s er iou s ly compromised the i n d e p e n d e n t review of these issues
consistent with t h e N C P ( N C P , 4 0 C F R § 3 0 0 . 4 3 0 ( f ) ( 5 ) ) .
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Rather than using accepted evaluat ion methods , these compounds
were evaluated using a l i t e r a l in t erpre ta t i on of and l iberal use
of a "rule of thumb" in the RA. In many cases, cons t i tuent s were
retained in the risk analysis as potential real site contaminants,
a l though none is l i k e l y to be present in o i l f i e l d wastes. T h i s is
not consistent with the requirements of the Data U s e a b i l i t y
guidance (USEPA, 1990, S e c t i o n 3.1.4 and 3 . 2 ) . EPA has presented
no evidence to suppor t the b e l i e f that these cons t i tuent s should
be considered as site-related compounds of concern. Based on
review o f t h e RI, s p l i t s ampl e re sul t s f o r s l u d g e (see
A d m i n i s t r a t i v e Record document 003370-003431, "addendum to the
R I " , and its s u p p o r t i n g data and Q A / Q C d o c u m e n t a t i o n ) , and
experience with inve s t i ga t i on of s i m i l a r s i t e s , it is clear that
these constituents represent in t er f er ence s , not true
charac t er i s t i c s , and should not be considered as compounds of
concern at the site.

2.4 Background Data
Limited background data were deve loped for metal s constituents in
s o i l s and groundwater in the GCVSS site area. Background data for
p e s t i c i d e s and d iox in s were not i d e n t i f i e d as part of DQOs No.
( 1 ) , ( 2 ) a n d ( 3 ) , a n d were thus n o t ob tained. T h e s e data should
have been obtained if EPA be l i eve s these compounds could be site-
re la t ed , in accordance with NCP requirements (NCP, 40 CFR
§ 3 0 0 . 4 3 0 ( b ) ( 5 ) ) . P e s t i c i d e s were de t e c t ed at very low l e v e l s at
the site which are p r o b a b l y background and are unrelated to site
ac t iv i t i e s . Dioxins were de t e c t ed at low l ev e l s with l i t t l e
v a r i a b i l i t y among media ( s l u d g e versus s u r f a c e or trench s o i l s ,
for e x a m p l e ) , and no evidence is presented to suggest that they
would be present due to s i te a c t i v i t i e s . Rather than c o l l e c t i n g
data on these cons t i tuent s , EPA has i n a p p r o p r i a t e l y assumed that
these compounds are present at the s i te. EPA c o l l e c t e d no data to
suppor t th i s contention. Because these s p e c i f i c o b j e c t i v e s were
not i d e n t i f i e d and i m p l e m e n t e d , a t t r i bu t i on of these f i n d i n g s to
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site activities is not supported and was thus improperly used by
EPA in the RA.

During the p i l o t test for ambient air s ampl ing , s o l i d i f i c a t i o n of
s i te s l u d g e was te s ted and evaluated to determine whether
s i g n i f i c a n t air emissions would occur during excavation and
s o l i d i f i c a t i o n / s t a b i l i z a t i o n mixing. A l t h o u g h the re su l t s o f
these tests are not presented in the RI, air emissions were
n e g l i g i b l e and below PQLs according to s epara t e test reports
( " E s t i m a t i o n of VOC Emis s ions", Radian C o r p . 1992; and "VOC
Emission Rate Determination", B l a s l a n d , Bouck, and Lee, et. al.
1992; both part of the Admini s t ra t ive Record). The t r e a t a b i l i t y
r e su l t s for this s i n g l e s o l i d i f i c a t i o n / s t a b i l i z a t i o n test were not
evaluated f o r t h e F S . E P A ' s f a i l u r e t o u s e t h i s o p p o r t u n i t y t o
dev e l op t r e a t a b i l i t y i n f o r m a t i o n f o r this t e c h n o l o g y i s d i f f i c u l t
to unders tand*

CO
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An a p p r o p r i a t e element of an RI is to d e v e l o p t r e a t a b i l i t y data in
support of DQO No. ( 2 ) . However, EPA chose to re jec t several
impor tant pro spe c t ive t e chno l og i e s as i n f e a s i b l e without o b ta in ing
t r e a t a b i l i t y data in s u p p o r t of these j u d g m e n t s . Only thermal
treatment was t e s t e d , i n d i c a t i n g a clear bias for the use of th i s
technology. EPA has chosen not to d eve l op adequate engineering
data for t e chno log i e s which have been used s u c c e s s f u l l y at many
s i m i l a r s i te s . T h i s may r e f l e c t a poor d e f i n i t i o n of DQO needs,
and c e r ta in ly sugge s t s that the remedy s e l e c t i on process did not
have adequate data input from the RI on which to base sound
dec i s ions . T h e s e a l t e rnat e t e c h n o l o g i e s w i l l be f u r t h e r di scus sed
in comments on the FS p r e s e n t a t i o n of remedy s e l e c t i on proces s .
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3 . 0 C R I T I C A L R E V I E W O F T H E B A S E L I N E H U M A N
H E A L T H A N D E N V I R O N M E N T A L R I S K A S S E S S M E N T S

In d e v e l o p i n g the base l ine risk assessment for the GCVSS site , EPA
f a i l e d to a p p r o p r i a t e l y d e l e t e from consideration certaincompounds which are laboratory contaminants , are presentin background concentrations, or are considered by otherfa c t o r s as al lowed by EPA guidance;
deve l oped exposure scenarios which were improper andunreasonable in l ight of Region VI p o l i c y and the NCP;and,
f a i l e d to use the most current data for the riskca l cu la t ions . CO

T h e s e errors, m i s j u d g m e n t s , and other concerns have resulted in
the overestimation of the risk posed by the site* These matters Q
are discussed in de ta i l in this section and were used as the basis """
for the alternative risk ca l cu la t i on s presented in comment
Sec t ion 4. The primary concerns here are as f o l l o w s :

0 S e l e c t i o n of C o m p o u n d s of Concern. EPA has f a i l e d tof o l l o w i t s own guidance which a l l ows for the sys t emat i cselection of chemicals of concern. Many of the compoundsconsidered as p o t e n t i a l C o m p o u n d s of Concern in the RA —'should have been d e l e t ed because they may be essential orb e n e f i c i a l nutrients, were detected i n f r e q u e n t l y , arecommon laboratory contaminant s , were f o u n d at backgroundconcentrat ions , are unrelated to s i te h i s t ory, a n d / o rexhibit r e la t iv e ly low po t en t ia l t ox i c i ty . The use ofthese compounds has r e su l t ed in evaluat ion of compoundswhich do not contribute to s i te risk. The RA Compounds ofConcern should be reevaluated and a more accurate l i s tderived.
0 Exposure Asse s sment. Exposure scenarios po s tu la t ed by EPAexceed the reasonable maximum exposure as currentlyd e f i n e d in agency g u i d e l i n e s . Several of the exposurescenarios deve loped for evaluation are not credible.Exposure a s s u m p t i o n s f a i l e d t o u s e s i t e - s p e c i f i cobservations, to consider average exposure scenarios, andto f i n d support in l og i c or the s c i e n t i f i c l i terature.EPA i m p r o p e r l y used Region VI approved m e t h o d o l o g y inc a l c u l a t i n g p o t e n t i a l risk via the f o o d chain p a t h w a y ,used d e f a u l t as sumptions for po t en t ia l trespassers at the
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site without c orr e spond ing s i t e - s p e c i f i c documentation,and proposed less than credible potent ial fu ture exposurescenarios. The q u a n t i f i c a t i o n of exposure does not f o l l o wrisk assessment guidance because consideration of theaverage case is exc luded, and because various s tat i s t i caland database methods used s er ious ly overstate exposuree s t imates . The RA exposure scenarios should be c a r e f u l l yreconsidered to provide more real i s t i c estimates of siterisk.
0 T o K i c i t y Asse s sment . A number of values used in riskc a l c u l a t i o n s are o u t d a t e d , and do not r e f l e c t use ofcurrent i n f o r m a t i o n , as required by risk assessmentguidance. The most current i n f o r m a t i o n must be used inthe RA. The RA t o x i c i t y assessment contained manyincorrect tox i c i ty values which could not be substantiatedby searches of the EPA I n t e g r a t e d Risk I n f o r m a t i o n S y s t e m( I R I S ) o r t h e E P A H e a l t h E f f e c t s Asses sment Summary T a b l e s(HEAST, 1991 or 1 9 9 2 ) . A l s o , EPA has used tox i c i ty valuesfor compounds which have no known human t o x i c i ty .

The overall approach used in the risk assessment is exce s s ive ly
and unneces sarily conservative in its j u d g m e n t and has re sul t ed in
the extreme overstatement of the risks posed by this site. EPA
has f a i l e d to f o l l o w its own g u i d e l i n e s or has i m p r o p e r l y
implemented accepted g u i d e l i n e s or methods.

3.1 S e l e c t i o n of compounds of concern ( S e c t i o n 2.0o f the RA)
The use of seventy-seven compounds for q u a n t i f i c a t i o n in the risk
assessment has re sul t ed in a d d i t i v e risk c a l c u l a t i o n s for
compounds that should have been d e l e t e d , given their l i k e l i h o o d as
es sential o r b e n e f i c i a l nutrient s ( R A G S ; p g . 5 - 2 3 ) , l o w fr equency
of d e t e c t i on ( e . g . l e s s than 5 percent , RAGS; pg . 5 - 2 2 ) , common
labora tory contaminants ( R A G S , p g . 5 - 1 6 ) , compari son t o background
concentrat ions ( R A G S 5 - 1 8 ) , s i te related h i s tory ( R A G S , p g . 5 - 2 1 )
a n d / o r t h e r e la t ive p o t e n t i a l t o x i c i t y f o r t h e compound ( R A G S ,
p g s . 5 - 2 3 - 2 4 ) . W i t h p r o p e r cons iderat ion o f these f a c t o r s , many
of the compounds q u a n t i f i e d in thi s RA would have been exc luded .
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Treatment o f E s s e n t i a l / B e n e f i c i a l N u t r i e n t s . The treatment o f
compounds in the RA as essential nutrients is unclear and needs
c l a r i f i c a t i o n . EPA f a i l e d to compare l eve l s o f e s sential
nutrients detected at the site with the background concentrations.
The text does not adequately exp la in the rationale for T a b l e 2-3
in the RA. The contractor assumes that all of the compounds
detec t ed at the site are c o m p l e t e l y b i oava i lab l e . T h i s as sumption
is incorrect, as di scussed in RAGS ( p g . 5 - 2 3 ) . Cons t i tu en t s found
at background concentrations (see RA T a b l e 5-10) should not be
carried into the risk assessment unnecessarily to confound and
exaggerate actual site-related risks.

L o w Frequency o f Dete c t i on . S u p e r f u n d guidance ( R A G S , 1 9 8 9 )
a l l o w s for the e l i m i n a t i o n of compounds de t e c t ed at a frequency
l e s s than 5 percent in each environmental media, unle s s the
compound is a known human carcinogen. T h e r e f o r e , a number of
compounds should be e l iminated from this risk evaluation based on
the low frequency of d e t e c t i o n in the various media. For e x a m p l e ,
the a n a l y s i s frequency of d e t e c t i on for chemical s in s u r f a c e s o i l s
ou t s i d e the two pit areas shows 21 compounds with a f r equency l e s s
than 5 percent. ( S e e Comment T a b l e 4-4 .)

GO
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Common Laboratory Contaminants. EPA has not c l ear ly demonstrated
whether the presence of acetone, 2-butanone, methylene c h l o r i d e
and the p h t h a l a t e s in s i t e s a m p l e s is due to laboratory
con taminat ion or repre s ent s actual contamination of s i te media.
The evidence sugge s t s that these compounds are f r o m the l abora t ory
and not site related (RAGS, pg. 5-16). EPA has provided no data
on the de t ec t ion of these common laboratory contaminants in t r ip
b l a n k s , f i e l d b l a n k s , laboratory c a l i b r a t i o n b lanks or water
rinsate b lanks . U n l e s s these compounds are de t e c t ed at over 10
times the level de t e c t ed in the a p p r o p r i a t e b lank s , they should be
removed in the l i s t of chemical s of concern.
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Comparison to Background Concentrations. The EPA guide l ine s
(RAGS, 1989) a l l ow for the exclusion of compounds present in
background concentrations. For e x a m p l e , background concentrations
in the ground water were not compared with inorganic cons t i tuent s
de t e c t ed in the ground water beneath thi s site. Elevated arsenic,
antimony, and t h a l l i u m l e v e l s in up-gradient w e l l s ind i ca t e that
these inorganics are native to the area. T h e r e are also
s u f f i c i e n t h y d r o g e o l o g i c a l and g e o l o g i c a l data to suppor t this in
the general l i t erature , in c lud ing surveys of w e l l s in the site
area (see Survey of One Hundred W e l l s in Vermi l i on Parish, West-
Paine Laboratories, 1984, and E P A / L o u i s i a n a S t a t e H e a l t h
Department survey of private w e l l s in the area surrounding the NPL
s i t e , 1 9 9 1 ) .

OO

The EPA guidance prov id e s that background s a m p l e s should at a
minimum represent 10 percent of the to tal f i e l d s ampl e s c o l l e c t e d
for the site. (RAGS, p g s . 4-5 to 4-10). EPA has not f o l l o w e d
this guidance. Proper background s a m p l i n g provide s a s t a t i s t i ca l
basis for evaluating s i te-related contamination and the a b i l i t y to
more prec i s e ly select compounds that result from s i t e - s p e c i f i c
ac t iv i ty and may a c t u a l l y contribute to s i te risks.

Region VI p o l i c y for i n c l u s i o n / e x c l u s i o n of known human
carcinogens ( G r o u p A ) a n d p r o b a b l e carcinogens ( G r o u p B ) d e t e c t ed
at the s i te is p o o r l y re f erenced in the RA and is not c l e a r l y
pre s en t ed . T h i s guidance is a p p a r e n t l y verbal and is thus
unavai lab l e for p u b l i c review. Such undocumented p o l i c i e s are not
a p p r o p r i a t e for the risk assessment and se lec t ion of remedy
process. RAGS ( 1 9 8 9 ) guidance s tates that only known human
carcinogens have to be carried into an RA and cannot be el iminated
based on criteria other than t o x i c i t y , ( i . e . , background,
f r equ ency , e t c . ) . In d e v e l o p i n g the RA, EPA should have
e l i m i n a t e d a number of compounds based on their presence in
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background concentrations. These compounds are anthropogenic and
inc lude many common organochlorine insec t ic ides .

T h e presence o f p , p ' - D D T , p , p ' - D D D , a l d r i n , chlordane, b e t a - B H C ,
d e l t a - B H C , d i e l d r i n , endrin, h e p t a c h l o r , and h e p t a c h l o r epox id e in
site sampl e s is due to background concentrations of these
organochlorine pe s t i c ide s . Background level s for these compounds
ar e publi shed in ATSDR ( U . S . DHWS, T o x i c o l o g i c a l P r o f i l e s f o r each
compound, 1989, 1 9 9 0 ) and various other documents. T h e s e
compounds should be treated as background because the l ev e l s
de t e c t ed at the site are within p u b l i s h e d background
concentrat ions for the area ( S e c t i o n 2.2.5 of the RA) . T h e y do
not represent any risk associated with site act ivit ie s .

Site-Rela t ed H i s t o r y . There is no evidence of any site-related
hi s t ory of the use of phenoxyace t i c acid herbicides or
p o l y c h l o r i n a t e d p h e n o l s which might contribute to the presence of
chlorinated d i b e n z o d i o x i n s at the site. T h e r e f o r e , how can the
burning of pe tro leum-based s l u d g e (which does not contain
chlorinated a r o m a t i c s ) , as propo s ed by E P A , result in the
product ion of these compounds? Further , background sample s were
not analyzed for d iox in , and thus, the automatic inclusion of the
low concentrations de t ec t ed at the s i te in the risk c a l c u l a t i o n s
require f u r t h e r s u p p o r t to be inc luded in the RA. In a d d i t i o n ,
EPA o f f e r s no ra t i onal e for t r ea t ing the d i o x i n observed as the
2 , 3 , 7 , 8 - t e t r a c h l o r o d i b e n z o - p - d i o x i n isomer.

Relative Potential T o x i c i t y . Barium is f ound in the RA to be a
source of s i g n i f i c a n t risk at the site. T h i s conclusion is not
s uppor t ed by the l i t erature on the t ox i c i ty of barium in the f o r m
f o u n d at the site. Barium t o x i c i t y d e p e n d s on the s o l u b i l i t y of
the barium s a l t s encountered. The predominant f o r m of barium in
d r i l l i n g wastes f ound at the s i te is barium s u l f a t e , which is
in s o lub l e . Barite (barium s u l f a t e ) i s commonly used in oil wel l
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a n d mud-rotary d r i l l i n g operations ( D r i s c o l l , F . D * , 1987.
Groundwater and W e l l s , " D r i l l i n g F l u i d s " , 2nd Ed, Johnson
Division, S t . Paul , M i n . , p p . 340-395). E P A ' s assumption that a l l
of the barium detected at the site is 100 percent s o lub l e is not
suppor t ed by the nature of d r i l l i n g wastes and the site hi s tory
( i . e . , well wastes contain predominantly barium s u l f a t e s a l t s ) .

The RA c a l c u l a t i o n of the hazard quotient for barium is thus a
gross overes t imation because the barium s a l t s d i spo s ed at the s i te
are insoluble. The po t ent ia l for risk estimated by EPA should be
a d j u s t e d to r e f l e c t p o t en t ia l b i o - a v a i l a b i l i t y o f barium.

In a d d i t i o n , EPA has p o s t u l a t e d that barium at the site may move
downward f r o m the Wes t Pit into the under ly ing aqu i f e r . The
i n s o l u b l e character of the barium s a l t s at thi s site wi l l retard
any m o b i l i t y to ground water. A l s o , the Kd ( i . e , , the p a r t i t i o n
c o e f f i c i e n t between soil and wa t e r) value for barium indi ca t e s
that it wi l l not migrate r a p i d l y through the clay so i l s f ound at
t h e s i te t o t h e a q u i f e r (see Bae s f C . F . and R.D. S h a r p , J.
Environ. Qual. 1 2 ( l ) : 1 7 - 2 8 , 1 9 8 3 ) . F u r t h e r , in a d d i t i o n to being
in so lub l e , barium s u l f a t e exhibi t s very low t o x i c i t y . The ATSDR
t o x i c o l o g i c a l p r o f i l e f o r Barium, ( J u l y 1992. T P - 9 1 / 0 3 . p p . 3 5 - 3 6 . )
s ta t e s t h e f o l l o w i n g ,

" . . . T h e d i f f e r e n t barium compounds have d i f f e r e n ts o l u b i l i t i e s in water and body f l u i d s and th er e f or ethey serve as variab l e sources of Ba+2 ion. The Ba*2

ion and the s o l u b l e compounds of barium ( n o t a b l yc h l o r i d e , n i t ra t e , h y d r o x i d e ) are tox i c to humans.The i n s o l u b l e compounds o f barium ( n o t a b l y s u l f a t e andcarbonate) are i n e f f i c i e n t sources of Ba+2 because ofl i m i t e d s o l u b i l i t y and are t h e r e f o r e g e n e r a l l ynontoxic to humans. The in s o lub l e , nontoxic nature ofbarium s u l f a t e has made it p r a c t i c a l to use thisp a r t i c u l a r compound in medical a p p l i c a t i o n such asenema procedures and in X-ray p h o t o g r a p h y of theg a s t r o i n t e s t i n a l tract. Barium p r o v i d e s an opaquecontra s t ing medium when inge s t ed or given by enemaprior to X-ray examination. U n d e r routine medicals i tuat ions , barium s u l f a t e i s g enera l ly s a f e .However , barium s u l f a t e and other i n s o l u b l e bariumcompounds may p o t e n t i a l l y be toxic when it is
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introduced into the ga s t ro in t e s t ina l tract underconditions where there is colon cancer."

The U . S . Food and Drug Admini s t ra t i on guide l ine s r e f e r to barium
s u l f a t e as GARS, denoting "generally recognized as s a f e "
(Princenthal et al. 1 9 8 3 ) .

Because of the low t o x i c i t y and m o b i l i t y of the barium-containing
m a t e r i a l s f o u n d at the s i t e , barium should be e l imina t ed f r o m the
e s t imat ion of risk posed by the site.

O3.2 Exposure Asse s sment ( S e c t i o n 3.0 of the RA) O
The exposure scenarios d ev e l op ed as part of the RA also contribute
to the sys t ematic o v e r - i n f l a t i o n of risks e s t imated by EPA for v-thi s site. T h e s e inc lude the improper use of Region VI approved O
m e t h o d o l o g y ( U S E P A , Region V I , 1 9 9 2 ) i n c a l c u l a t i n g p o t e n t i a l risk
via the f o o d chain p a t h w a y , use of d e f a u l t a s sumpt ions for
po t en t ia l t r e spas s er s at the site without corre sponding site-
s p e c i f i c documentation, and use of p o t e n t i a l f u tur e exposure
scenarios which are not credible.

Exposure Assumpt ions . EPA's exposure assumptions ar e no t
supported by EPA guidance and contravene the N C P . F i r s t , the
assumption that a trespasser wi l l visit the site 60 days per year
for 2 hours per visit and ingest 100 mg of soil per event exceeds
even conservative EPA s tandard s (USEPA, 1989; Exposure F a c t o r s
H a n d b o o k ) . Furthermore , the exposure a s sumpt i on s derived for the
"current" t r e spa s s er a p p e a r to be excessive without c o rr e spond ing
documentat ion of this type of use of the s i te by young a d u l t s .
For c l a r i f i c a t i o n , EPA has only s p e c i f i e d that the a c t iv i t i e s were
" p l a y i n g in the s l udge" (Personal communication with K a t h l e e n
Lohry, EPA Region VI, S e p t e m b e r 1 9 9 2 ) , bu t EPA d id no t s p e c i f y th e
t y p e o f a c t iv i t i e s which could c r e d i b l y result i n E P A ' s assumed
exposure. The 60 days per year exposure can only be considered
reasonable i f more s p e c i f i c t r e s pa s s a c t i v i t i e s (such as d i r t b i k e
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r id ing , e t c . ) / requiring or ind i ca t ing that thi s amount of time
might be spent at the s i t e , can be documented. We are al so
in formed that the R e c o r d ( s ) of Decision (ROD) for many other
Louisiana and Texas S u p e r f u n d sites have not relied upon
t r e spa s s er (or , for that mat t er , "residence") scenarios.

In the preamble to the NCP, EPA exp la ined that an exposure
assessment was to include an "evaluation of the l ik e l ihood of such
exposures occurring" and that the reasonable maximum exposure
inc lude s "only p o t e n t i a l exposures that are l i k e l y to occur". 55
F e d . Reg. 3709 at 8710-11 (March 8, 1 9 9 0 ) . Because EPA has
presented no evidence of s p e c i f i c time-consuming ac t iv i t i e s to
support the assumed l ik e l ihood of the exposure scenarios, the
exposure frequency for the trespasser scenario should be
s i g n i f i c a n t l y reduced.

I n a d d i t i o n , E P A ' s e s t imated tr e spas s er dermal exposure i s
un suppor t ed . As a d e f a u l t , rather than considering s i t e - s p e c i f i c
circumstances, EPA has used only generic exposure assumptions for
the reasonable worst case for dermal exposure (USEPA, 1 9 9 2 ; Dermal
G u i d a n c e ) . The assumed dermal exposure of 5,000 cm2 is h igh, and
may assume exposure to body s u r f a c e s other than the hands and
arms. EPA has not d e f i n e d the nature of the dermal exposure
assumed from "p lay ing in the sludge" or other activities . EPA
provide s no s u p p o r t i n g ra t i ona l e for i t s a s sumpt i on that the
hands , f o r earms , l e g s and f e e t are rou t ine ly exposed dur ing the
"trespass". A l s o , EPA has not p r o v i d e d , in either the RA or in
response to s p e c i f i c c l a r i f i c a t i o n quest ions, any basis for the
assumed soil l oad ing for the dermal exposure.

For its f u t u r e land d e v e l o p m e n t , EPA assumed that s l u d g e may be
spread on surrounding land and that the land would then be used
for agr i cu l tura l or re s ident ial p u r p o s e s in a manner l e a d i n g to
exposure concerns. T h i s assumed land use is unreasonable. EPA
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contends that the s l udge s are hazardous ( f a i l i n g TCLP test for
b enzene). As such, land a p p l i c a t i o n would be i l l e g a l and the
exposure scenario assumed by EPA is not reasonably l i k e l y to
occur. Even if the s ludges were non-hazardous, l a n d - f a r m i n g
res trict ions would a p p l y which would pr e c lude the scenario
occurring as assumed in the RA. Discuss ions with the O f f i c e of
S o l i d W a s t e at Louisiana DEQ (Personal communication with Jim
Brent, 1 9 9 2 ) c o n f i r m that l a n d f a r m i n g regulat ions have
res tric t ions to ensure that fu ture use for agricul ture is
protect ive of pub l i c heal th. If the s ludge in the p i t s i s
determined to be nonhazardous, and thus ava i lab l e for l a n d f a r m i n g ,
s tate r egula t ions covering thi s ac t iv i ty would ensure a p p r o p r i a t e
controls and minimized risk. T h u s , the entire risk exposure
scenario is not c r e d i b l e ; or, if considered l a w f u l , would proceed
only a s t o b e pro t e c t ive o f human h e a l t h . A c c o r d i n g l y , EPA's
fu ture land use scenarios should be reexamined.

CM

O

Bio-Concentration A s s u m p t i o n s . E P A ' s b ioconcentrat ion a n a l y s i s
assumes a worst case, which EPA has stated is improper for the
d e f i n i t i o n of reasonable maximum exposure. 55 F e d . Reg. 8713.
The risk e s t imate s for the inge s t i on o f home-grown produce , m i l k
and meat f r o m s i t e - p o s t u l a t e d produc t i on are based on "worst case"
exposure a s sumpt ions ( U S E P A , 1989, S C A Q M D , 1 9 8 8 ) . A l s o , t h e bio-
concentration f a c t o r s used cannot be c o m p l e t e l y v e r i f i e d , for
reasons discussed below. The material pre sented in the RA
( S e c t i o n 3 . 3 . 1 ) and in A p p e n d i x 4 does not compare with other
p r e v i o u s l y p u b l i s h e d da ta ( S C A Q M D , 1988; U S E P A , 1988; Baes, C . F .
e t a l . , 1984; C A P C O A , 1 9 9 2 ) .

Furthermore , most of the s tudie s concerning the uptake of organic
chemical s into p l a n t s have been component s of the inve s t iga t i on of
the mechanism of action of herbicides and insecticides. Many
herbicides have s p e c i f i c s i t e s of biochemical action in the p l a n t
and act as mimics of hormones or other n a t u r a l l y occurring
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compounds (Moreland 1 9 7 7 ) . Because of thi s , active transport
regimes for herbic ides may occur in p l a n t s . However, these
transport processes are not l i k e l y to be a p p l i c a b l e to d i s s i m i l a r
compounds. By a p p l y i n g the herbicide model to non-herbicide
compounds in the RA, EPA has m i s a p p l i e d the model cited in the
Region VI guidance for thi s exposure pathway ( T r a v i s , e t . a l . ,
1 9 8 7 ) .

I n a p p r o p r i a t e Use of BCF M o d e l . Based on data pub l i sh ed by
numerous inves t igators and summarized in the M u l t i - p a t h w a y
A n a l y s i s - Exposure A s s u m p t i o n s (SCAQMD, 1 9 8 8 ) , compounds which
should be inc luded in the home-grown produce and meat and mi lk
scenarios inc lude th e organochlorine in s e c t i c id e s ( i . e . , D O T , ODD,
A l d r i n D i e l d r i n , H e p t a c h l o r , e t c . ) , t h e p o l y c h l o r i n a t e d a n d
polybrominated b iph eny l s , the chlorinated d iox ins , certain
ch lor inated p h e n o l s , and a few me ta l s which are capab l e of being
a l k y l a t e d to f o r m organic complexe s . Compounds such as the PAHs,
V O C s , and compounds r a p i d l y metabolized by mammals should not be
considered in this model because they have no known
bioconcentration p o t e n t i a l . The RA w ron g l y e m p l o y s the Region VI
model by using it to e s t imate the b l oa c cumula t i on p o t e n t i a l for
these i n a p p r o p r i a t e compounds.

o

P h t h a l a t e s , Ace t one , and 2-Butanone. Certa in other compounds
considered by EPA do not s i g n i f i c a n t l y bioaccumulate.
Pharmacokinet ic data for 2-butanone, acetone and p h t h a l a t e s
ind i ca t e a low p o t e n t i a l for b l oa c cumula t i on in p l a n t s or animals .
In an acc idental inge s t i on incident invo lv ing 2-butanone in a
human, an oral dose of 37 m g / d g resulted in p la sma concentrations
of 110 fi g / m l at 18 hr and < 5 U g / m l by 48 hr. The b i pha s i c f a s t
e l i m i n a t i o n kinet ic s re sul t ed i n a T ^ / 2 ( e l i m i n a t i o n h a l f - l i f e ) o f
10.8 hr. 2-Butanone is r a p i d l y e l iminated by respiration and does
n o t bioconcentrate. ( A T S D R f o r 2-butanone T P - 9 1 / 0 8 , J u l y 1992,
pg. 3 1 ) . Acetone is r a p i d l y absorbed and e l iminat ed by
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re sp ira t i on and metabol i sm. Human p la sma l ev e l s peak by 3 to 4
hour a f t e r ingest ion and f a l l r a p i d l y by 12 hours. The T x / 2 f o r

acetone appears to be about 4 hours ( G a r g a s , 1 9 8 9 ) . T h e r e f o r e ,
the use of the Region VI guidance model to pr ed i c t bioaccumulation
p o t e n t i a l for these VOCs i s i n a p p r o p r i a t e .

P A H s . PAHs are not expected to bioaccumulate. As a model for
PAHs f many laboratory inves t igators have used styrene as a model
compound to investigate PAH absorption, di s tr ibut ion, metabolism
and excretion, (ACGIH, 1 9 9 2 ) . S t y r e n e i s absorbed and me tabo l i z ed
r a p i d l y by the liver cytochrome P450 enzymes (enzymes r e spon s i b l e
for drug b i o t r a n s f o r m a t i o n ) . In humans, styrene is e l iminat ed in
the urine and f e c e s whi l e a por t i on is bound cova l en t ly to
c e l l u l a r macromolecules . The c ova l en t ly bound material is not
b i o a v a i l a b l e and is not able to be me tabo l i z ed f u r t h e r to toxic
intermediate s . PBPK ( p h y s i o l o g i c a l l y based pharmacok ine t i c)
m o d e l i n g of styrene indica t e s a rapid mono-phasic e l iminat i on with
a h a l f - l i f e of 5 to 10 hours. ( G u i l l e m i n , 1 9 7 9 ) , The e l imina t i on
of styrene in humans c l o s e l y p a r a l l e l s rodent species.

T h e larger p o l y c y c l i c aromatic hydrocarbons ( i . e » , B ( a ) P , B ( b ) F )
are r a p i d l y me tabo l i z ed by the l iver cytochrome P450 enzymes as
w e l l . Many of the PAHs are not carcinogenic to internal organs
such as the l iver, due to the rate and the type of m e t a b o l i t e
f ormed by the phase I e l i m i n a t i o n react ions, which result in large
portions of material being e l iminated as phenol i c glucuronides and
s u l f a t e s . I n e p i t h e l i a l t i s sue , compounds l ik e B ( a ) P a n d B ( b ) F
are m e t a b o l i z e d to e l e c t r o p h i l e s which bind to D N A , R N A , and
protein. T i s s u e s l ike the lung and skin are sensitive to tumor
d e v e l o p m e n t because of the nature of the m e t a b o l i t e s f o r m e d by
these t i s sues which are q u a l i t a t i v e l y and quan t i ta t iv e ly d i f f e r e n t
from the liver. The capac i ty of the cytochrome P450 enzymes in
the l iver to r a p i d l y m e t a b o l i z e and e l i m i n a t e PAHs renders them
u n a v a i l a b l e for bioconcentration. Once a PAH has been m e t a b o l i z e d
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to an e l e c t r o p h i l e , it binds c ova l en t ly to c e l l u l a r macromolecules
and is b i o l o g i c a l l y unavailable. It is e s s en t ia l ly e l iminated.
T h e r e is no evidence to suggest that the inge s t ion of meat
containing PAH c o v a l e n t l y bound residues re su l t s in f u r t h e r PAH
metabolism to a toxic metaboli te . Hence , the PAHs are not l i k e l y
candidate s for bioconcentration due to their rapid metabol i sm.

The inclus ion of the PAHs in the inha la t i on shower model is h igh ly
unusual (RA S e c t i o n 3.3.1, pg. 3-11). Anthracene and phenanthrene
do not meet the EPA criteria for inclus ion in the v o l a t i l i z a t i o n
of VOCs f r o m ground water into the atmosphere during showering.
The shower model is t h e or e t i ca l ly based on VOCs not PAHs for which
there are no s u p p o r t i n g laboratory or p u b l i s h e d da ta .

3.3 Q u a n t i f i c a t i o n of Exposure ( S e c t i o n 3.3 of the RA)
Average vs* Maximum Risk. The risk summary t a b l e ( T a b l e 5-1 in
the RA) presents only risk for the RME (rea sonab l e maximum
e x p o s u r e ) case. The average exposure case is not c a l c u l a t e d .
According t o Risk Assessment Guidance f o r S u p e r f u n d S i t e s ( R A G S ;
USEPA, 1 9 8 9 ) , the actual p o t e n t i a l risks f r o m a given site should
lie between the average exposure and the reasonable maximum
exposure. The use of the reasonable maximum exposure alone is not
required by the NCP. Average exposures should be considered to
provide a r e a l i s t i c a p p r a i s a l of the risks posed by the s i t e .

Database Issue s . A p p e n d i x 1 to the RA provides only l imi t ed
ins ight into the da ta extent ( e . g . , it prov ide s no i n f o r m a t i o n on
the number of non-de t e c t s versus d e t e c t s , number of " f i l l e d in"
data po int s used to ca l cu la t e exposure point concentrations, or
data q u a l i f i e r s ) , u t i l i t y , and the s t a t i s t i c a l a n a l y s i s o f the
da ta used in the RA. The r e su l t s l i s t e d in the RA cannot be
reproduced by f o l l o w i n g the ra t i onal e ou t l in ed in thi s a p p e n d i x .
Data used to deve lop exposure point concentrations are l arg e ly
lack ing and cannot be v e r i f i e d . In f a c t , even the number of
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s a m p l e s given in T a b l e 3-2 of the RA as a "summary of sample s used
to ca l cu la t e exposure point concentrations" does not match the
number of samples given for many of the calculations presented in
A p p e n d i x 1 for the respective exposure scenarios.

EPA's interpre tat ion of the RI data i s biased because the
s t a t i s t i c a l d i s t r i b u t i o n of the data has not been determined
d i r e c t l y but has been incorrect ly assumed. The data used in the
RA was assumed to f o l l o w a log-normal d i s t r i b u t i o n but no
s t a t i s t i c a l t e s t ( s ) were employed or provided to suppor t th i s
approach ( e . g . , S h a p i r o a n d W i l k ' s W T e s t , f requency d i s t r i b u t i o n
hi s t ogram, D ' A g o s t i n o ' s test o r W e i b u l l a l p h a , beta gamma t e s t ;
H e l s e l , 1 9 9 0 ) . If th e soil inorganic da ta were log-normal , i t
would be in accordance with a p a p e r pub l i sh ed by the U . S . G . S
concerning inorganic d i s tr ibut ion in so i l s (Mei sh , 1 9 6 7 ) .
However, selected tes t s (W T e s t s ) p er formed during review indicate
the log-normal assumption is invalid ( e . g . , the frequency
di s t r i bu t i on does not match the log-normal di s tr ibut ion
a s s u m p t i o n s ) .

Current s c i e n t i f i c l i t e ra tur e i n d i c a t e s that if data is assumed to
be of log-normal d i s t r i b u t i o n , the d iv i s i on of the d e t e c t i on l i m i t
by the square root of 2 and not 2 is more a p p r o p r i a t e for
as s igning values to non-detec t s in the database ( H o r n u n g and Reed,
1 9 9 0 ) . If the da ta i s l o g - n o r m a l l y d i s t r i b u t e d , one should use a
non-detect t r a n s f o r m a t i o n that is for a log-normal p o p u l a t i o n -
not one for an ari thmetic p o p u l a t i o n , as was done by E P A .

Detection Limit Issue s . Further review of the derivation of
exposure point concentrations indicate s that the concentration
used to predic t risks in each of the exposure pathways is
a r t i f i c i a l l y elevated due to the assignment of one-ha l f the
de t e c t i on l imi t for non-de t e c t s , even if the compound was not
detec ted in that s p e c i f i c media or s a m p l e group. The d e t e c t i o n
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l i m i t s reported in this database are high in many cases due to the
large number of t entat ively i d e n t i f i e d compounds (TICs) at this
s i te and not because of the presence of s i g n i f i c a n t concentrations
of risk-related target compounds, as discussed in S e c t i o n 2 of
these comments.

S e c t i o n 3.3.1 of the RA indicate s that "medium" and "high" PQL
values were not used in exposure point ca l cu la t i on s , but thi s
pract ice was a p p a r e n t l y not c on s i s t en t ly f o l l o w e d . For e x a m p l e , a
b e n z o ( b ) f luoranthene concentration of 290 m g / k g was used in
c a l c u l a t i n g s ludge exposure po int concentrations (RA T a b l e W P A - 1 ,
pg. A l - 1 1 ) a l though RI T a b l e 4.1.1A indica t e s that thi s compound
was never de t e c t ed in the Wes t or Washout Pi t s s l u d g e or soil
sampl e s and was detec ted only once (at 0.16J m g / k g ) in a Former
West Pit s l u d g e s a m p l e . S i m i l a r l y , a f l u o r a n t h e n e concentration
of 0.44 m g / k g in s h a l l o w s o i l s was used in RA T a b l e W P A - 2 ,
al though this compound was never detected in s ha l l ow s o i l s at the
site. EPA's excessive reliance on non-detectable concentrations
of compounds to de termine exposure point concentrations has
re su l t ed in the exaggera t ion of p o s s i b l e exposure and risk at the
site.

h-

O

F i l l i n g in the non-detec t s by the d e t e c t i on l imi t t r a n s f o r m a t i o n
for more than 40 percent of the to ta l values i n v a l i d a t e s the
s ta t i s t i ca l basis of the sample p o p u l a t i o n (Cochran and Cox, 1967;
G i l b e r t , 1 9 8 7 ) . If, in a soil boring, an ana ly t e was d e t e c t ed at
one d e p t h and not at another d e p t h , it is va l id to f i l l in the
non-detect with a t r a n s f o r m a t i o n . However , if an ana ly t e was
never detected in that soil p r o f i l e , it is not be a p p r o p r i a t e to
f i l l in the mi s s ing data with an non-detect t r a n s f o r m a t i o n .

Data S e t s . The exposure po int concentrations were f u r t h e r
a r t i f i c i a l l y elevated by the use of small subsets of data to
represent s e l e c t ed acreage at the site. T h i s process r e su l t s in
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the use of maximum concentration l ev e l s for exposure point
concentrations. The process a p p l i e s "hot spot" me thodo logy to the
whole site which is counter to EPA guidance (RAGS, p g . 4 - 1 1 ) .

3.4 T o x i c i t y Asses sment (sec t ion 4.0 of t l i e RA)
In order to assign t o x i c i ty values to each of the compounds
considered of po t en t ia l concern in the risk assessment, RAGS
( 1 9 8 9 ) guidance requires that the EPA t ox i c i ty database be
searched for these toxic i ty values. If not found in these
database s , then secondary sources may be used, such as the H e a l t h
E f f e c t s Assessment Summary T a b l e s . However, t h e la t e s t
p u b l i c a t i o n s should be used. In d e v e l o p i n g thi s RA, EPA used the
1991 rather than the 1992 H e a l t h E f f e c t s Assessment Summary T a b l e s
(HEAST) and no date is provided for the Integrat ed Risk
I n f o r m a t i o n S y s t e m ( I R I S ) computer search.

00

o
Corrections to Reference Doses (RFD). In a number of cases, the
RA used inaccurate or ou tda t ed r e f e r ence dose values (RfD, which
is an estimate of a da i ly exposure dose level below which p e o p l e ,
i n c l u d i n g sensitive i n d i v i d u a l s , do not have an a p p r e c i a b l e risk
o f . s u f f e r i n g adverse h e a l t h e f f e c t s ) . A v e r i f i c a t i o n o f t h e
values l i s t e d in thi s risk assessment for noncarcinogens has
resul ted in the f o l l o w i n g corrections to the re f erence doses:

Chromium ( V I ) , chronic a n d Subchronic I n h a l a t i o n . N ovalue should be used and the element should be treatedq u a l i t a t i v e l y or ECAO should be contacted to generate avalue (RAGS, S e c t i o n 7 . 9 ) . V a l u e s in 1991 HEAST are no t
in the 1992 HEAST.
D i m e t h y l p h t h a l a t e , Chronic and Subchronic Oral. Thecorrect value for the RfD i s 10 according to HEAST, 1992.The value used in the RA is 1. A l s o , the 1992 HEASTstate s that there i s a chronic i n h a l a t i o n RfD on IRIS.However, no value is used in the RA for a chronicinha la t i on R f D .
2 , 4 - D i n i t r o t o l u e n e , Chronic I n h a l a t i o n . T h e 1992 H E A S Ts ta te s that there is a value on IRIS. No value wasassigned in RA.
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E n d o s u l f a n ( I , I I ) / Subchronic Oral. Accord ing t o H E A S T ,1 9 9 2 , the correct value is 5E-05. The value used in theRA is 2E-04.
Endrin, Subchronic Oral. According to HEAST, 1992, thecorrect value is 3E-04. The value used in the RA is 5E-04.
H e p t a c h l o r E p o x i d e , Subchronic Oral.1992, the correct value is 1.3E-05.the RA.

Accord ing t o H E A S T ,No value was used in

Mercury. The values used in the RA are s p e c i f i c a l l y forelemental mercury and elemental mercury is unl ike ly to bepresent in the site so i l s . ECAO should be contacted forsubchronic and chronic inhalation values for mercury.
N a p h t h a l e n e , Chronic Oral. The value l i s t ed in the 1992HEAST is 0.04. However, th i s may be a t y p o in theguidance document, as the t o x i c o l o g i c a l s tudy as indicatedby HEAST, 1992 used to derive th i s value shows the chronicand subchronic RfD as 0.04; the same value. However, ifthe typica l t e n f o l d s a f e t y f a c t o r were a p p l i e d , thechronic RfD would be 0.004 (RAGS, section 7 . 2 . 2 ) . T h i s i sthe same value used in this RA. T h i s should be v e r i f i e dand any changes made for N a p h t h a l e n e should also be madefor 2 - M e t h y l n a p h t h a l e n e which was assumed to have the sameRfD as n a p t h t a l e n e .
T o l u e n e , Chronic I n h a l a t i o n . The correct value is 0.11according to HEAST, 1992 assuming an i n h a l a t i o n rate of 20m A 3 / d a Y and a 70 kg body weight. The value used in the RAis 0.57.
V i n y l A c e t a t e , Chronic Oral. A c c o r d i n g t o H E A S T , 1 9 9 2 ,the correct value is 1. The value used in the RA is 0.2.
X y l e n e s ( t o t a l ) , Chronic and Subchronic I n h a l a t i o n . Novalue given in the 1992 HEAST. The values used in the RAare f r o m the 1991 HEAST. T h i s compound should be assessedqua l i t a t i v e ly or ECAO should be contacted for arecommendation ( R A G S , S e c t i o n 7 . 5 ) .

Corrections to S l o p e Fac t or s ( S F ) . The RA also used inaccurate or
outdated s l ope f a c t o r values. The S l o p e f a c t o r is the value used
t o expre s s carcenogenic p o t e n t i a l . S t u d i e s o f carcenogenici ty
f o c u s on i d e n t i f y i n g the s l o p e of the l inear por t i on of a curve of
dose versus re sponse , where the s p e c i f i c response is the

ON

O
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p r o b a b i l i t y of r e s u l t ing cancer. A p l a u s i b l e upper-bound value of
the s l o p e is ca l l ed the s l o p e f a c t o r . A ver i f i ca t i on of the
values l i s t ed in this risk assessment for carcinogens has resulted
in the f o l l o w i n g corrections to the s l ope fac tor s:

B e n z o ( a ) p y r e n e , Oral. Accord ing t o HEAST, 1992, the valueshould be 5.8. The value used in the RA is 12. W h i l ethi s value only represents an order of 2 d i f f e r e n c e inc a l c u l a t i o n s , this represents a 1 0 - f o l d error in riskcalculat ion because the same s l op e fa c t or was a p p l i e d toseveral other carcinogenic PAHs. T h i s i s ex tremelyconservative approach for a s s igning values to PAHs withoutS F s . Current research (Clemen t s and A s s o c i a t e s , 1987 andA T S D R T o x i c o l o g i c a l P r o f i l e , U S D H W S , 1 9 8 9 ) h a s ind i ca t edseveral orders of magnitude d i f f e r e n c e in carcinogenicp o t e n t i a l among the PAHs c l a s s i f i e d as carcinogens. EPAdid no t f o l l o w S e c t i o n 5.9.2 o f RAGS, which s tate s thatthe grouping all carcinogenic compounds in a class withoutregard to s t ruc ture-ac t iv i ty r e l a t i o n s h i p s , biochemicaland/or pharmacokinetic parameters is i l l -adv i s ed .
B e t a - B H C , I n h a l a t i o n . The correct value is 1.8 accordingto HEAST, 1992. The value used in the RA is 1.9.
Cadmium, I n h a l a t i o n . The correct value is 6.1 accordingthe HEAST, 1992. The value used in the RA is 6.3.
Chromium (VI), I n h a l a t i o n . The correct value i s 41according to HEAST, 1992. The value used in the RA is 42.
H e p t a c h l o r , I n h a l a t i o n . The correct value is 4.5according to HEAST, 1992. The value used in the RA is4.6.
T e t r a c h l o r o e t h e n e , Oral and I n h a l a t i o n . No values arel i s t ed in the 1992 HEAST. The values used in the RA aref r o m t h e 1991 H E A S T .
T r i c h l o r o e t h e n e , I n h a l a t i o n . No value i s l i s t e d in the1992 H E A S T . N o re f erence i s provided f o r t h e t o x i c i t yvalue ( 0 . 0 0 6 ) used in this RA.

3.5 Eco log i ca l Ass e s sment
The ecological assessment (EA) included several issues which
should be reconsidered in the evaluation of the environmental
risks posed by this site.

O
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The environmental assessment di scus s ion about the hydrogeo logy of
the s i te appear s to contradict s tatements in the baseline risk
assessment regarding ground water gradients .

The site d e s c r i p t i o n should r e f l e c t the f a c t the area was once
disturbed and graded and that not all f l o r a and fauna l i s t ed in
the tables ac tual ly are present on or at the site ( T a b l e s 2-1 and
2-2 in the E A ) .

No da ta is provided in the environmental assessment for background
s ur fa c e s o i l s t o compare p o t e n t i a l s i t e-re la t ed l eve l s . S i t e -
re lated chemicals cannot be determined f r o m the data provided in
the human h e a l t h or environmental assessment.

The semi-quantitative treatment of inge s t ion of a rabbit by a red-
ta i l ed hawk a t t empt s to provide evidence for po t en t ia l toxic i ty to
the rabbit but not the hawk. Exposure assumptions cannot be
v e r i f i e d and should be reexamined.

The size of the site re lat ive to the to tal p o t e n t i a l habitat for
the spec ie s of concern is quite small and l i m i t e d . T h i s e f f e c t
should be evaluated in the e c o l og i ca l assessment.

O
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4 . 0 A L T E R N A T I V E R I S K C A L C U L A T I O N S
The risk ca l cu la t i on s made in the RA contain many inconsistencies
and errors as out l ined in the proc e ed ing sections* The data and
m e t h o d o l o g i c a l shortcomings in the RA have re sul t ed in exaggerated
e s t imate s of the risk to human h e a l t h posed by the site. T h i s
S e c t i o n prov ide s al t ernat ive risk ca l cu la t i on s to those presented
in the RA. Two important areas of a l t e rnat ive risk evaluation are
pre s en t ed:

0 Overall Risk Es t imat e s . The risks presented in the RAhave been overestimated, for the reasons discussed inSect ion 3 of these comments. Preliminary a l t ernat ive riskc a l c u l a t i o n s are presented here to i l l u s t r a t e theseissues. However, c o m p l e t e reexamination of the RA iswarranted.
0 A l t e r n a t i v e S h a l l o w s o i l s Risk Estimates.. D e t a i l e dreanalysis of the sha l l ow so i l s data f rom the north areaof the s i te has been conducted. T h i s d e t a i l e d re-workingof the RA c a l c u l a t i o n s demonstrate s that only marginalrisk is presented by this area, and cons iderat ion forremedial action is unwarranted. The EPA should review andreevaluate i t s risk c a l c u l a t i o n s . E P A ' s dec i s ion t oremediate this area is based on scenarios and e s t imat ionmethods which have over- inf la t ed the risk assessment.

T a b l e 4-1 is a synops i s of a review of all the EPA ca l cu la t i on s
for the s i te in which a l t ernat ive s to the risk es t imates were
made. The f o o t n o t e s f o r t h e t a b l e d e f i n e t h e ra t ionale f o r t h e
c a l c u l a t i o n s . A l t h o u g h some are c l e a r l y que s t i onab l e , th i s risk
reevaluat ion inc lude s certain a s s u m p t i o n s which were al so made by
E P A . The a l t e rna t iv e risk e s t imat e s assume that the p e s t i c i d e s
detec t ed are s i t e - r e l a t e d . In a d d i t i o n , the a l t e r n a t i v e risk
e s t imate s accept E P A ' s b io concentra t ion model a n d i t s input
parameters at f a c e value and assumes all hazard quotients to be
addi t ive . The RA exposure point concentrations have not been
revised in the a l t ernate risk ca l cu la t i on s summarized in T a b l e 4-
1. Further discussion of these changes (and s p e c i f i c references
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to RAGS and other guidance) was provided in Sec t ion 3 of these
comments.

However, the rationale for these alternative risk estimates
inc lude certain corrections f r o m as sumptions made in the RA:

One or more compounds were not de tec ted, and there fore notincluded in these a l t ernat ive e s t imates .
The human intake fa c t or s used by EPA are high by a f a c t o rof 2 and have been corrected.
Dermal s l ope fa c t or s used in error in the RA have beencorrected.
One or more compounds may be present at backgroundconcentrations and thus are not included in theal t ernat ive c a l c u l a t i o n s .

T h e s e a l t ernat ive risk c a l c u l a t i o n s reduce the e s t imates of
p o t e n t i a l risk due to p o s s i b l e exposures at the GCVSS site. As
shown in T a b l e 4-1, risk e s t imate s for the t r e spa s s e r scenarios
have been reduced below the l e v e l s of p o t e n t i a l concern prov ided
in t h e NCP (40 CFR § 3 0 0 . 4 3 0 ( e ) ( 2 ) ( i ) ) . Several r e s ident ia l
scenarios were not r e c a l c u l a t e d because p o t e n t i a l errors were
a p p a r e n t l y r e la t iv e ly small (would not l i k e l y result in e s t imate s
below level s of po t en t ia l concern). The alternative risk
estimates presented for some of the future resident scenarios
indicate that these scenarios should be reevaluated, or that
remedy s e l ec t ion should only g u a r d e d l y use the RA estimates
because the RA estimates state an overstated risk from the
assumption of exposure scenarios which are not credible.

The review of overall risk estimates presented by EPA indicated
that fur th er correction o f c a l c u l a t i o n s for s ur fa c e s o i l s out s ide
of the two pit areas was a p p r o p r i a t e to p r o p e r l y characterize
p o t e n t i a l risks f r o m the site. The nature and extent of
contaminat ion out s ide of the pit area is s i g n i f i c a n t l y lower than
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f o r area s o i l s (RA A p p e n d i x 1) . T h u s , a l t ernat ive ca l cu la t ions
est imating potent ial risk due to exposure from these so i l s ,
separate from the s ludge in the pit area, were deemed critical in
de termining whether these s o i l s warrant any remedial action. The
RA database was re-constructed to r e f l e c t exposure point
concentrations for the entire north area shal low soi l s (Northwes t
F i e l d , Northea s t F i e l d , and southernmost North Pasture area, as
d e f i n e d by the RI and RA) and were used in the al t ernat ive risk
e s t imates with the f o l l o w i n g as sumptions:

the s a m p l i n g po int s within the Tank farm were noti n c l u d e d ;
o f f - s i t e north pas ture s a m p l e s were not inc luded i flocated far f r o m th e p r o p e r t y l i n e ;
in cases where d u p l i c a t e sample s were avai lab l e , thedetected or higher concentration non-detect values weres e l e c t e d ;
s a m p l i n g p o i n t s r epr e s en t ing d e p t h s of 0 to 2 f e e t wereused to determine exposure point concentrations;
al though the use of high de t ec t ion l i m i t s skews thedatabase , thi s convention was maintained in the a l t e rna t ec a l c u l a t i o n s ( p a r t l y in order to make these a l t ernat ivec a l c u l a t i o n s r e p r o d u c i b l e b y E P A ) . I d e a l l y , th i s approachshould a l so be reevaluated and revised.

In add i t i on to this database re-construction, several other key
assumptions regarding compounds of concern were integrated in the
a l t e r n a t e c a l c u l a t i o n s . F i r s t , t h e a l t e r n a t i v e c a l c u l a t i o n s on ly
considered compounds h i g h l i g h t e d in the RA as primary risk
contributors. The q u a n t i f i c a t i o n of risk estimates for these
compounds was f u r t h e r screened for non-detect ion in the media
( s u r f a c e s o i l s ) and low frequency of d e t e c t i on ( l e s s than 5
per c en t) . The frequency of de tec t ion in format ion is presented in
T a b l e 4-4.
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S e c o n d , several compounds were not included in the numerical
es t imates based on the rationale provided in Sec t i on 3 of this
report. Barium was not inc luded in the a l t ernate ca l cu la t i on s due
to its low p o t e n t i a l for t o x i c i t y when considered as barium
s u l f a t e ( a n in so lub l e s a l t ) . Likewi s e , t h e p h t h a l a t e s , acetone,
and 2-Butanone were not q u a n t i f i e d in the f o od exposure risks due
to l i t era ture research i n d i c a t i n g poor s tatus as bioaccumulators
in f o o d or animals and it is i n a p p r o p r i a t e to use the Region VI
guidance to e s t imate bioconcentration f a c t o r s in non-pes t i c ide
compounds. In a d d i t i o n , these compounds are probably laboratory
or sampl ing interferences.

The few dioxin equivalents detected were also omitted f r om the
ca l cu la t ions due to lack of c o n f i r m a t i o n from site-related
history. Only the PAHs detec t ed in the north soi l s were used in
the risk e s t imate s and pharmacokinet ic parameters were d e v e l o p e d
t o a d j u s t t h e s l o p e f a c t o r f o r benzo (k) f l u o r a n t h e n e . T h i s
a d j u s t m e n t in the s l o p e f a c t o r ( i . e . , cancer p o t e n c y ) represents a
be t t er e s t imate of the compounds true p o t e n t i a l to cause cancer.

T a b l e 4-2 represents a summary of a l t ernate risk c a l c u l a t i o n s for
sur fa c e s o i l s described above and re-ca l cu la t ion of p o t e n t i a l risk
e s t imat e s for all soil exposure scenarios at the s i t e , with the
m o d i f i c a t i o n s described above. T a b l e 4-3 pre s en t s a summary of
the al t ernate risk ca l cu la t i on s by the indiv idual compounds used
in prepar ing the estimates of risk. T h u s , from T a b l e 4-3,
individual constituent contributions to the overall al ternative
risks for the soil exposure pathways can be reviewed. T a b l e 4-4
shows the frequency analys i s used in the e l iminat ion of compounds
f rom these a l t e rnat e risk ca l cu la t ions . T a b l e s A-l through A-5
are a l so pre sented as an Attachment to these comments to provide
c o m p l e t e d e t a i l s of the c a l c u l a t i o n s which are summarized in
T a b l e s 4-2 and 4-3.

LA
O
CM

o

4-4



The a l t ernate risk c a l c u l a t i o n s for the north so i l s data ( i . e . ,
sur fa c e s o i l s out s ide of the pit areas) demonstrate that only
marginal risks exist for these exposure pathways. The al t ernate
risk ca l cu la t i on s in T a b l e 4-2 show several orders of magnitude
reduction in p o t e n t i a l p u b l i c h e a l t h risk over the es t imates in
the RA. The a l t ernat ive risk c a l c u l a t i o n result s are either
within or well below the ranges of a c c ep tab l e exposure l eve l s
provided i n t h e N C P ( 4 0 C F R § 3 0 0 . 4 3 0 ( e ) ( 2 ) ( i ) ) . T h u s ,
remediation of s ha l l ow s o i l s in this area is not necessary for the
pro t e c t i on of human heal th .
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T a b l e 4-1
A l t e r n a t e Risk C a l c u l a t i o n s S u m m a r y - Overall S i t e

T R E S P A S S E R - W E S T P I T
S u r f a c e Water

Oral
Dermal

S l u d g e
Oral
Dermal
T o t a l with SW

S o i l
Oral
Dermal
T o t a l with SW

S e d i m e n t
Oral
Dermal
T o t a l with SW

Cancer Risk
A s

C a l c u l a t e d by
L i f e Systems

6E-08
IE-08
3E-04
2E-05
3E-04
6E-07
IE-07
8E-07
3E-07
IE-08
4E-07

A l t e r n a t e
Risk

Estimate

6E-08
IE-08
2E-06
5E-06
7E-06
6E-07
IE-07
8E-07
3E-07
IE-08
4E-07 .

Basis for
A l t e r n a t e

Risk
Est imate

A
A

B(a,b , c)
C,D

A
A

A
A

Hazard Index
A s

C a l c u l a t e d by
L i f e Systems

4E-03
IE-03
2E-01
7E-02
3E-01
2E-02
3E-04
3E-02
IE-02
3E-05
2E-02

A l t e r n a t e
H a z a r d I n d e x

Estimate

4E-03
IE-03
2E-01
7E-02
3E-01
2E-02
3E-04
3E-02
IE-02
3E-05
2E-02

Basis for
A l t e r n a t e

Hazard I n d e x
Estimate

A
A
A
A

A
A

A
A

T R E S P A S S E R - W A S H O U T P I T
S u r f a c e W a t e r

Oral
Dermal

S l u d g e
Oral
Dermal
T o t a l with SW

S o i l
Oral
Dermal
T o t a l with SW

Sediment
Oral
Dermal
T o t a l with SW

IE-08
IE-08
3E-05
2E-05
5E-05
7E-06
7E-06
IE-05
3E-07
2E-08
3E-07

IE-08
IE-08
2E-06
6E-06
8E-06
2E-06
3E-06
5E-06
3E-07
2E-08
3E-07

A
A

B ( a , b , c )
C,D

B(a,b,c),E(a)
D

A
A

6E-03
9E-04
2E-OI
6E-02
3E-01
4E-02
4E-04
5E-02
3E-02
8E-05
4E-02

6E-03
9E-04
2E-01
6E-02
3E-01
4E-02
4E-04
5E-02
3E-02
8E-05
4E-02

A
A I 1

A
A

A
A

A
A
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T a b l e 4-1
A l t e r n a t e Risk C a l c u l a t i o n s S u m m a r y - Overall S i t e

Cancer Risk
As

C a l c u l a t e d by
L i f e S y s t e m s

A l t e r n a t e
Risk

Es t ima t e

Basis for
Alt erna t e

Risk
E s t i m a t e

H a z a r d I n d e x
As

C a l c u l a t e d hy
L i f e S y s t e m s

A l t e r n a t e
H a z a r d I n d e x

Est imate

Basis for
Alt erna t e

H a z a r d I n d e x
Est imat e

T R E S P A S S E R - N O R T H W E S T S I T E F I E L D
S u r f a c e W a t e r

Dermal
S o i l

Oral
Dermal
T o t a l wi th S W

S e d i m e n t
Oral
Dermal
T o t a l with SW

T O T A L T R E S P A S S E R
C U R R E N T R E S I D E N T -
A d u l t

Oral
Dermal
T o t a l

C h i l d
Oral
Dermal
T o t a l

C U R R E N T R E S I D E N T -
A d u l t

Oral
Dermal
T o t a l

C h i l d
Oral
Dermal
T o l a l

2E-08
-
2E-06

"4E-06
6E-06
5E-07
4E-07
9E-07
4E-04

2E-08
IE-06
2E-06
3E-06
2E-07
2E-07
4E-07
9E-06

A
B(a), E(a)

D

E(a)
D

F

3E-03
3E-02
2E-04
3E-02
5E-02
6E-05
5E-02
7E-01

3E-03
3E-02
2E-04
3E-02
5E-02
6E-05
5E-02
3E-01

A
A
A
A
A
A ;

A
F

RESIDENTIAL WELL 1
2E-04
4E-07
2E-04

NC
NC

2E-07
2E-08
2E-07

NC
NC

E(a)
E(a)

lE-fOO
6E-03
1E+00
2E-H)0
1E-02
2E+00

IE-01
6E-03
IE-01
2E-01
IE-02
2E-OI

E(a)
A

E(a)
A I

R E S I D E N T I A L W E L L 2
3E-04
5E-07
3E-04

NC
NC

OE-fOO
OE-HX)
OE-tOO

NC
NC

E(a)
E(a)

1E+00
8E-03
1E-K)0
3E400
2E-02
3E+00

2E-01
8E-03
2E-01
4E-01
2E-02
4E-01

E(a) '
A

E(a)
A

I-4

0 1 3 2 0 8



T a b l e 4-1
A l t e r n a t e Risk C a l c u l a t i o n s S u m m a r y - Overall S i t e

iCO

C U R R E N T RESIDENT -
A d u l t

Oral
Dermal
T o t a l

C h i l d
Oral
Dermal
T o t a l

C U R R E N T R E S I D E N T -
A d u l t

Oral
Dermal
T o t a l

C h i l d
Oral
Dermal
T o t a l

Cancer Risk
As A l t e r n a t e

Calcu la t ed by Risk
L i f e S y s t e m s E s t ima t e

R E S I D E N T I A L W E L L 3
9E-04 5E-07
2E-06 3E-08
9E-04 5E-07

NC NC
NC NC

R E S I D E N T I A L W E L L 4
3E-04 OE+00
6E-07 OE+00
3E-04 OE+00

NC NC
NC NC

Basis for
A l t e r n a t e

Risk
E s t i m a t e

E(a)
E(a)

E(a)
E(a)

H a z a r d I n d e x
As

Calculat ed by
L i f e S y s t e m s

4E+00
2E-02
4E+00
9E+00
2E-02

1E+00
IE-02
1E+00
3E+00
2E-02
3E+00

Alterna t e
Hazard Index

Est imat e

2E-01
2E-02
2E-01
4E-01
2E-02

2E-01
IE-02
2E-01
3E-01
2E-02
3E-01

Basis for
Alternat e

Hazard Index
Est imat e

*
E(a)

A

E(a)
A

E(a)
A '

E(a)
A

F U T U R E A D U L T - P I T AREA ( C U R R E N T C O N D I T I O N S )
Ground water

Oral
I n h a l a t i o n
Dermal

Soil
Oral
Dermal

F o o d
L e a f y Vegetable s
Root V e g e t a b l e s
Beef
M U k

T o t a l

IE-03 3E-05
7E-06 7E-06
2E-04 IE-06
2E-04 4E-05
6E-05 3E-05
6E-06 3E-07
IE-03 6E-04
IE-04 IE-04
3E-05 2E-05
3E-03 8E-04

B ( d , e , f ) , E ( a ! b ) ) G ( a )
H

B ( d , e , f , h ) , E(a),G(a),I
B ( d , i j ) , E ( a , b U K

B ( d ) , D , L ( a )
B(k)

B ( j ) , K

3E+01
3E-03
5E-01
6E-01
3E-03
4E-02
6E-02
2E-01
3E-02
3E+01

5E+00
3E-03
5E-01
6E-01
3E-03
4E-02
6E-02
2E-01
3E-02
6E+00

B ( g ) , E ( a , c )
A
A
A

A
A
A
A

s
ii

0 1 3 2 0 9



T a b l e 4-1
A l t e r n a t e Risk C a l c u l a t i o n s Summary - Overall S i t e

Cancer Risk
A s

Calcu la t ed by
L i f e S y s t e m s

F U T U R E A D U L T • N O R T H E A S T AREA
Ground water

Oral
I n h a l a t i o n
Dermal

S o i l
Oral
Dermal

F o o d
L e a f y V e g e t a b l e s
Root V e g e t a b l e s
Beef
M i l k

T o t a l

5E-04
7E-06
2E-04
2E-04
IE-04
2E-05
IE-03
3E-04
4E-05
2E-03

A l t e r n a t e
Risk

E s t i m a t e

Basis for
A l t e r n a t e

Risk
E s t i m a t e

Hazard I n d e x
A s

Calcu la t ed by
L i f e S y s t e m s

A l t e r n a t e
Hazard I n d e x

Est imate

Basis for
A l t e r n a t e

Hazard I n d e x
E s t i m a t e

( C U R R E N T C O N D I T I O N S )
IE-05
8E-07
IE-06
8E-05
4E-05
2E-07
IE-04
2E-04
3E-05
5E-04

B(d.m,n.o),E(a,b)
B(m)

B(d,o),E(a),I
B ( a , d , k ) , E ( a , b )

B(d,k),D
B(k)

B ( a , d , l )B(a,d)
B(a)

1E+OI
3E-03
2E-01
1E+00
3E-03
2E-01
9E-02
4E-01
9E-02
1E+01

1E+00
3E-03
2E-01
1E+00
3E-03
2E-01
9E-02
4E-01
9E-02
3E+00

B ( g ) , E ( a , c )
A
A
H
A
A
A
A
A

F U T U R E C H I L D - P I T AREA ( C U R R E N T C O N D I T I O N S )
Groundwat c r

Oral
Inhala t i on
Dermal

S o i l
Oral
Dermal

F o o d
L e a f y V e g e t a b l e s
Root V e g e t a b l e s
Beef
M i l k

T o t a l

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4E-HH
IE-02
6E-01
2 E - K X )
5E-03
IE-02
6E-02
4E-01
2E-01
4E+01

1E+01
IE-02
6E-01
1E+00
5E-03
IE-02
6E-02
4E-OI
2E-01
I K - f O l

B ( g ) , E ( a , c )
A
A

E(a)
A
A
A
A
A

i .n A —a* f^ Jt S\0 1 3 2 1 0



T a b l e 4-1
A l t e r n a t e Risk C a l c u l a t i o n s S u m m a r y - Overa l l S i t e

Cancer Risk
As

C a l c u l a t e d by
L i f e S y s t e m s

Basis for
A l t e r n a t e A l t e r n a t e

Risk Risk
Est imat e E s t i m a t e

Hazard I n d e x
As

C a l c u l a t e d by
L i f e S y s t e m s

A l t e r n a t e
H a z a r d I n d e x

Es t ima t e

Basts for
A l t e r n a t e

Hazard I n d e x
Es t imat e

F U T U R E C H I L D - N O R T H E A S T A R E A ( C U R R E N T C O N D I T I O N S )
G r o u n d w a t e r

Oral
I n h a l a t i o n
Dermal

S o i l
Oral
Dermal

F o o d
L e a f y V e g e t a b l e s
Root Vegetable s
Beef
M i l k

T o t a l
F U T U R E A D U L T - P I T A R E A
G r o u n d w a t e r

Oral
I n h a l a t i o n
Dermal

Soil
Oral
Dermal

F o o d
L e a f y Vegetable s
Root V e g e t a b l e s
Beef
M i l k

T o t a l
F U T U R E C H I L D - P I T A R E A
Groundwater

Oral
I n h a l a t i o n

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

l E - f O l
IE-02
2E-01
5E+00
6E-03
4E-02
8E-02
lE-fOO
5E-01
2 E - K J 1

2E+00
IE-02
2E-01
4E+00
6E-03
4E-02
8E-02
IE-03
IE-03

6E+00

B ( g ) , E(a,c)
A
A

E(a)
A
A
A

B ( p )
B ( p )

( S L U D G E S P R E A D O N S U R F A C E )
IE-03
7E-06
2E-04
3E-02
2E-04
5E-05
4E-01
7E-02
IE-02
5E-01

3E-05 B ( d , e , f ) , E ( a , b ) , G ( a )
7E-06 H
I E - 0 6 B ( d , e , f , h ) , E ( a ) , G ( a ) , I
4E-04 B(b,c,d,iJ,m)q),E(a,b)1G(a),J,K
5E-04 B(d(e im,q,t),D,G(a)J,L(a)
6E-08 B(b, c , e , i j ,m,q , t) ,J,K
7E-03 B(b,c,e , iJ,q,t) I G(a),J ) K
4E-04 B ( b , c , i , j U K ;
8E-05 B ( b , c , i j U K
8E-03

3E-KM
3E-03
5E-01
5E+00
3E-01
3E+01
2 E - K J 1
1E402
2E+01
2E+02

5 E - K X )
3E-03
5E-01
3E+00
3E-01
2E-01
5E-01
2E-01
8E-02
1E+01

B(g),E(a, c)
A
A

B(r,s),E(a,d)
J , L ( a )

G(b,c)
B ( b , c , i , j , r , s , u ( v , w ) , G ( a , b , c , d ) JB ( c ) , G ( d )

G ( d )

( S L U D G E S P R E A D O N S U R F A C E )
NC
NC

NC
NC

4E+01
IE-02

1E+01
IE-02

B ( g ) , E ( a , c )
A

I-Ho

0 1 3 2 1 1



T a b l e 4-1
A l t e r n a t e Risk C a l c u l a t i o n s Summary - Overall S i t e

Dermal
Soil

Oral
Dermal

F o o d
L e u f y V e g e t a b l e s
H o o t V e g e t a b l e s
Beef
M i l k

T o t a l

Cancer Risk
As

C a l c u l a t e d by
L i f e S y s t e m s

NC
NC
N C
NC
NC
NC
NC
NC

Basis for
A l t e r n a t e Alt e rna t e

Risk Risk
Est imate Es t imat e

N C
NC
NC
N C
NC
NC
NC
NC

H a z a r d I n d e x
As

C a l c u l a t e d by
L i f e S y s t e m s

6E-01
1E+01
4E-01
5E400
9E+00
2E+02
1E+02
4E+02

A l t e r n a t e
H a z a r d I n d e x

Estimate
6E-01

9 E - K J O
4E-01
I E - 0 1
5E-01
I E - 0 1
8E-02
2E+01

Basis for
A l t e r n a t e

H a z a r d I n d e x
Es t imate

A
B ( r , s ) , E ( a ) , G ( a , d )

A
G ( b , c )

B ( b , c , i , j , r , s ) , G ( a , b , c
G ( d )G ( d )

,d)J

IH
The a l t e r n a t e risk e s t i m a t e s assume t h a t the p e s t i c i d e s d e t e c t e d are s i t e -r e la t ed . In a d d i t i o n , the a l t e r n a t e risk e s t i m a t e s accept the

bioconcentration model and its input parameters at fac e value, as the model and the source of the parameters have not been avai lable for review.
Finally, all hazard quo t i en t s have been assumed to be a d d i t i v e , and the method of c a l c u l a t i n g exposure p o i n t concentrat ions has not been revised.

NC - Not c a l c u l a t e d , consis tent with Life S y s t e m s , Inc. RA.
A - Cancer risk or hazard index is i n s i g n i f i c a n t ; Life S y s t e m s value accepted wi thout f u r t h e r i n v e s t i g a t i o n .
B - One or more compounds were not d e t e c t ed in the s a m p l e s of the media compri s ing t h i s scenario (and are t h e r e f o r e not i n c l u d e d ) in t h i s e s t imate .

a - benzo(a)amhracene, benzo(b)fluoranthene, and chrysene.
b - benzo(a)pyrene m - benzene
c - b e n z o ( k ) f i u o r a n t h e n e n - h e p t a c h t o r
d - Aroclor 1248 o - hep tach lor epoxide
e - t e t ra ch l oro e th ene p - d i - n - o c t y l p h t h a l a t e
f - a lpha-ch lordane q - N - n i t r o s o d i p h e n y l a m i n e
g - t h a l l i u m r - n a p h t h a l e n e
h - 4,4'-DDT s - 2 - m e t h y I n a p h t h a l e n c
i - benzo(a)anthracene t - trichloroethene
j - b e n z o ( b ) f l u o r a n t h e n e u - ac enaphthene
k - 2,4-dini trotoluene v - f l u o r e n e
I - aldrin w - f l u o r a n t h e n e

C - The human intake f a c t o r s are h igh by a f a c t o r of 2 in the Life S y s t e m s ca l cu la t i on s .
D - L i f e Systems used a dermal s lope fac tor of 3.8E05 instead of 1.5E05 for 2,3,7,8-TCDD equivalents.
E - One or more compounds may be present at background concentra t ions ,

a - arsenic
b - b ery l l ium 0 1 3 2 1 2



T a b l e 4-1
A l t e r n a t e Risk C a l c u l a t i o n s Summary - Overall S i t e

Cancer Risk
A s A l t e r n a t e

C a l c u l a t e d by Risk
L i f e Systems Est imate

Basis for
A l t e r n a t e

Risk
Estimate

H a z a r d I n d e x
A s A l t e r n a t e

C a l c u l a t e d by H a z a r d I n d e x
L i f e Systems Estimate

Basis for
A l t e r n a t e

H a z a r d I n d e x
Estimate

IHN )

c - a n t i m o n y
d - chromium

F- L i f e S y s t e m s has added all exposures in a!l media. T h i s e f f e c t i v e l y assumes the t r e spa s s er i n g e s t s 300 mg of soil
per day. The alternate risk estimate averages these exposures.

G - One or more c o m p o u n d s may be laboratory contaminant s .
a - b i s ( 2 - e t h y l h e x y l ) p h t h a l a t e
b - acetone
c - 2-butanone
d - d i - n - o c t y l p h t h a l a t e .

H - Risk e s t ima t e c a l c u l a t e d by L i f e S y s t e m s appears to be correct.
I - L i f e S y s t e m s used a dermal s lope f a c t o r of 4300 ins tead of 4.3 for b e r y l l i u m .
J - Chrysene concentrat ion appears to be 10 percent of the concentration used by L i f e S y s t e m s .
K - Oral s lope fa c t or of carcinogenic PAHs in the 1992 HEAST is 50 percent of the value in the 1991 HEAST.
L - One or more PAHs shou ld have been i n c l u d e d in the risk e s t ima t e s .

a - chrysene

1 0 1 3 2 1 3



T A B L E 4-2
S U M M A R Y O F A L T E R N A T I V E R I S K C A L C U L A T I O N S

F O R N O R T H S O I L S D A T A

T R E S P A S S E R
inges t ion Risk
Dermal Exposure Risk

T o t a l

Cancer
Risk

3.00E-07
6.20E-07

Hazard
Quotient
1.50E-03
6.61E-04

9.20E-07 2.20E-03

F U T U R E R E S I D E N T

I n g e s t i o n Risk
Dermal Exposure Risk

( W i t h o u t Pharmocokinetic parameter)
Dermal Exposure Risk

( W i t h Pharmocok ine t i c p a r a m e t e r )
F o o d Exposure Risk

L e a f y Vegetables
Root V e g e t a b l e s
Beef
M i l k

T o t a I ( W / 0 )
T o t a l ( W )

( W / O ) = W i t h o u t Pharmocokine t i c parameter
( W ) = W i t h Phamocok ine t i c parame t er

Cancer
Risk

1 .OOE-05
6.40E-05
6.40E-08

Hazard
Q u o t i e n t

( 0 - 5 )
6.90E-01

Hazard
Q u o t i e n t

( 6 - 3 0 )
1.00E-01
2.83E-02
2.83E-05

2.40E-11
2.80E-06
1.20E-06
3.70E-07
7.80E-05
1.40E-05

1.60E-10
1.40E-05
4.50E-04
2.40E-04
6.90E-01
6.90E-01

2.60E-10
2.30E-05
8.00E-04
1.50E-04
1.30E-01
1.00E-01

CM

O

4-13



T A B L E 4-3
S U M M A R Y T A B L E F O R I N D I V I D U A L COMPOUNDS

BY EXPOSURE S C E N A R I O FOR NORTH SOILS DATA
T R E S P A S S E R
IngesUon Risk

Compound Cancer
Risk

B«azo(b}fluoranUireneNaphthalene
2- MethylnaphthaleneAnthraceneFIcurene
PhenanthrenePyrcEe
Bis-<2-e thylhexyI)pht&alate
BtKylbenzylphthalateAcetone
Benzene
2-Butanone
Antimony
Arsenic
Beryllium
Manganese
T h a l l i u m

IE-07

2E-10

2E-12

IE-07
2E-08

Hazard
Quotient

IE-06
IE-06
IE-06
IE-07
IE-06
IE-06
IE-06
2E-06
2E-07
2E-08
4E-09
2E-04
6E-04
2E-06
2E-04
5E-04

Dermal Exposure Risk
Compound
Benzo{b} FluorantheneN a p t b a l e n e
2-Metkyinapthalene
Anthracene
Rucrene
Phenanthrene
Pyrene
Bis 2-elhyttiexyl ph tha la t e
Butyibeozyl phthalateAcetone
2-Butaaone
Antimony
Arsenic
Beryllium
Maniganese
T h a l l i u m

Cancer
Risk

6E-07-
-
.
-
.
-

IE-09.
.
.
-

2E-08
2E-09.

-

Hazard
Quotient
2.4E-05
I.9E-05
2.2&05
2.0E-06
1.7E-05
iOE-05
I.8E-05
2.6E-05
3.3E-06
5.7E-07
1.4E-07
7. IE-05
2. IE-04
7.5E-07
6.7E-05
1.6E-04

in
v-
CMr̂̂_o

4-14



T A B L E 4-3
S U M M A R Y TABLE F O R I N D I V I D U A L COMPOUNDS

BY EXPOSURE S C E N A R I O FOR N O R T H SOELS DATA
F U T U R E R E S I D E N T
Ingesticn Risk

Compound
Beazo(b)fluorantarene
Naphthal ene
2- MethylnaphthaleneAnthracene
FloureaePhenanthrene
PyreneBis-(2-e thylhexyI)phtIiaIateButylbenzylphtiialate
Acetone
2-ButanoneAntimony
Arsenic
Beryllium
Manganese
T h a l l i u m
Dermal Exposure Risk

( W i t h o u t Pharmacak fne t i c parameter)

Compound
Benzo(b) Fluoranthene
N a p t h a l e n e
2-Methytaapthaleae
Anthracene
FluorenePnenanlnrene
Pyrene
Bis 2-ethyIIiexyl ph thala t e
Butylbenzyl pb thala t e
Acetone
2-ButanoneAntimony
Arsenic
BeryiJium
Managanese
T h a l l i u m
Dermal Exposure Risk
( W i t h Pharmacokloetic parameter)

Compound
Benzo(b) Fluoranihene
N a p t h a l e n e
2-Methylnapthalene
Anthracene
F l u o r e n e
Phenanthrene • •
PyreneBis 2-ethylhexyl p h t n a l a l e
Butylbenzyi p h t n a l a t e
Acetone
2-Butanone
Antimony
Arsenic
Beryllium
Managanese
Thal l ium

Cancer
Risk

6E-06
-
--
•
•
•

IE-08
--
-
-

7.88E-06
IB-06

-
-

Cancer
Risk

6E-05
-
--
-
-
-

IE-07
--
-
-

2E-06
2E-07

-
-

Cancer
Risk

6E-08
-
--
-
-
-

IE- 10
-
-
-
-

2E-09
2E-10

--

Hazard
Quotient

(0-5)
S.9E-04
7.0E-04
S.IE-04
7.4E-05
6.2E-04
7.6E-0+
6.6E-04
9.8E-041.2E-04
I.1E-06
Z3E-07
1.3E-01
4.0E-OI
1.4E-03
1.2E-01
2.9E-02

fEazard
Quotient

(6-30)
l.OE-03
8. IE-04
9.3E-04
8.5E-05
7.LE-04
S.8E-04
7.6E-04
l.IE-03
1.4E-04
2.4E-05
5.9E-06
3.0E-03
9.2E-03
3.2E-05
2.9E-03
6.7E-03

Hazard
Quotient

(6-30)
I.OE-06
8.LE-07
9.3E-07
3.5E-08
7. IE-07
8.8E-07
7.6E-07
1. IE-06
I.4E-07
2.4E-08
5.9E-09
3.0E-06
9.2E-06
3-2E-08
2-9E-06
6.7E-06

Hazard
Quotient

(^-30)
9.6E-05
7.5E-05
8.6E-05
7.9E-06
6.6E-05
8. IE-05
7. IE-05
l.OE-041.3E-05
1. IE-06
2̂ E-07
1.4E-02
4.3E-02
1.5E-04
L.3E-02
3.1E-02

CM

O
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TABLE 4-3
S U M M A R Y TABLE FOR INDIVIDUAL COMPOUNDS
BY E X P O S U R E S C E N A R I O FOR N O R T H SOILS DATA

FOOD EXPOSURE RISKS
Future Residents - Digestion of Lea fy Vegetables

Compound
Cancer

Risk
Beczo(b) Huorant&ene 2E-11
Pbenanthreoc
Pyreue
F u t u r e Resident* - Digestion of Root Vege tab l e s

Compound
Cancer

Risk
Benzo(b) Fluoranthene
Phenanthreae
Pyrene
F u t u r e Residents - Digestion of Beef

Compound

3E-06

Cancer
Risk

Ben20{b) Fluoraatneae
Pbenanthrene
Pyrene
Future Residents • Digestion of Milk

Compound

IE-06

Cancer
Risk

Beazo(b) Huorantbene
Phenanthrene
Pyrene

4E-07

Hazard
Quotient

(0-5)
IE-10
3E-11
6E-12

Hazard
Quotient

(0-5)
IE-05
8E-08
4E-OS

Hazard
Quotient

(0-5)
6.0E-06
2.0E-04
3.0E-04

Hazard
Quotient

(0-5)
3.0E-06
9.00E-05
2.0E-04

Hazard
Quotient

(6-30)
2.0E-10
4.6E-11
9.5E-12

Hazard
Quotient

(£.30)
2.3E-05
1.3E-07
6.8E-08

Hazard
Quotient

(6-30)

l.OOE-05
2.80E-04

5.L-04

Elazard
Quotient

(6-30)

1.90E-06
5.40E-05
9.50E-05
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T a b l e 4-4E x p o s u r e Point C o n c e n t r a t i o n s - S h a l l o w S o i l sGul f Coast Vacuum Servi c e s , inc. S i t e
C O M P O U N D ( a l l c oncen tra t i on s

MQ/kp unless noted otherwise)
Benzo(a) Anthrac ene
Benzo(b) Fluoranthsne
Benzo(k) F l u o r a n t h e n e
Benzo(a) Pyrene
Chrysene
D i b e n z o ( a , h ) A n t h r a c e n e
l n d G n o ( l , 2 . 3 - c , d Pyrene)
Napthalene
2-Methylnap thalena
A c e n a p t h y l a n e
A c e n a p t h l e n e
Anthracene
B e n z o ( g , h , i ) P e r y l e n e '
Fluorena
F l u o r a n l h e n eP h e n a n t h r o n e
Pyrene
D i m e t h y l p h t h a l a t e
D l e t h y l p h t h a t a t e
D l - n - b u l y l p h t h a l a t eB i s 2 - a t h y l h e x y l p h t h a l a t e
D l - n - o c t a l p h l h a l a t e
S u t y l b e n z y l p h t h a l a t eA c e t o n e
Benzene2-Butanone
A n t i m o n yA r s e n i c
BariumM a n a g a n e s e
T h a l l i u mB e r y l l i u m

E P C H i t s
Detects ? POL

0
1
0
0
0
0
0
1
1
0
0
1
0
1
0
2
3
0
0
0

15
0
1

10
0
2
1

35
36
35
5

34

EPCT o t a l
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
35
17
36
36
36
36
36

Percent
Frequency

0
3
0
0
0
0
0
3
3
0
0
3
0
3
0
6
8
0
0
0

42
0
3

28
0
6
6

97
100
97
14
94

O v e r a l l S i t e% Frequency
1
1
1
2
5

NA
NA
17
21
NA
3
4
1

10
3

21
11

1
1
2

40
1
1

32
10
16
5

90
100
100
19
80

H i t s -S a m p l e I D s
0

S F - 7

S F - 1
S F - 1

S F - 1
S F - 1

S F - 1 , N E - 9
S F - t . N E - 9 . S F - 7

many
NE-13
many

G-7
S F - 4
many
many
many
many
many

EPC
Max

16,263
1 6 , 2 6 3
16.263
16.263
16.263
16.263
16,263
16,263
28.000
16.263
16,263
16.263
1 6 , 2 6 3
16,263
1 6 , 2 6 3
1 6 , 2 6 3
16,263
15,556
1 5 , 5 5 6
15.556
16.263
15.556
16,263

430
17.0
12.7
6.65
19.9

22.900
1.550

260
0.78

EPCM l n
14.9
52.0
255
255

15,6
255
255
255
255
255
255
255
255
255
255
255

47.0
255
255
255

44.0
255
255

4.95
3.54
6.00
2.B3
0.45
161

3.77
0.14
0,16

M E A N( L o g )
1.295
1.212
1 ,176
1.176
1,306
1.176
1,176
1.293
1,414
1 ,187
1,198
1,101
1,198
1,194
1,198
1 . 1 1 6

978
975
975
975
904
975

1,179
43.4
5.51
9.08
3.90
7.10

9,803
651

0.87
0.48

U p p e r L i m i t
( A M 9 5 )

2,410
2,097
1,936
1,936
2,409
1,936
1,935
2,201
2,524
1,940
1,944
1,727
1,944
1,935
1,944
1,776
1.551
1,460
1,460
1.460
1 ,529
1.460
1,931

82.4
6.13
9.13
4.11
9.32

19.585
973

1.58
0.54

EPC

2,410
2,097
1,936
1,936
2,409
1,936
1,935
2,201
2.524
1,940
1,944
1,727
1,944
1.935
1,944
1,776
1 , 5 5 1
1,460
1,460
1,460
1.529
1,460
1,931

82.4
6.13
9.13
4.11
9.32

19,585
973

1.58
0.54

E P C f m g / k g
2.41

2.10
1.94
1.94
2.41
1.94
1.94

2.20
2.52

1.94
1.94

1.73
1.94

1.93
1.94

1.78
1.55
1.46
1.46
1.46

1.53
1.46
1.93

0.08
0.006
0.009

4.1
9.3

19,585
973

1.58
0.54
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5.0 E V A L U A T I O N OF REMEDY S E L E C T I O N
5.1 S o i l / S l u d g e No-Act i on Alternatives Require More Care fu lCons idera t ion

For site s o i l , s ed iment s , and p i t s l u d g e , the F e a s i b i l i t y S t u d y
Report (FS) does not adequa t e ly d e v e l o p and evaluate "no action"
scenarios to provide an even-handed judgmen t as intended by the
N C P . I n s t e a d , in each case where the alternatives are screened
and evaluated, the "No A c t i o n / I n s t i t u t i o n a l Controls" alternatives
presume that real access re s tr i c t ion is not achievable. However,
cons idering that the EPA has erected a perimeter f ence around part
of the s i t e , there is an evident recognit ion that these and more
stringent access restrictions do have a di s t inct u t i l i t y . ( S i t e
access ins t i tu t ional controls are inherent in other EPA proposed
a l t e rna t iv e remedie s , i n c l u d i n g onsite in c inera t i on .) Moreover,
and as di scus sed in the RA review comments in S e c t i o n 4 above,
risks to a t r e spa s s er have been overe s t imated, causing "No
A c t i o n / I n s t i t u t i o n a l Controls" and "Containment" alternatives to
be re j e c t ed too readi ly. In summary, fundamental "Containment"
and a "No A c t i o n / I n s t i t u t i o n a l Contro l s " a l t e rna t iv e s , e m p l o y i n g
access re s tr ic t ions where warranted, should receive more j u d i c i o u s
review.

5.2 A Reevaluation o f the N o - A c t i o n A l t e r n a t i v e for S h a l l o wS o i l s is Required
As described and pre s ented in S e c t i o n 4 above, c a r e f u l review of
all shal low s o i l s data in the northern area of the site s trongly
s u p p o r t s a "No Act i on" s e l e c t i on for s h a l l o w s o i l s not a s soc iated
with the p i t s or the f u e l tanks. T h u s , th i s remedy s e l e c t i on
process needs to be redone, based on a reevaluat ion of s h a l l o w
s o i l s risks according to the reasonable maximum exposure scenario
and risk est imates presented.
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5.3 The I n t e r i m Source Act ion A l t e r n a t i v e S e l e c t i o nis F l a w e d
c a r e f u l review of RI s l u d g e data indicate s the presence of
d i f f e r e n t i a l concentrations of target organic compounds with d e p t h
in site s ludge. S a m p l e s near the top of the s ludge dep th exhibit
higher concentrations, p a r t i c u l a r l y of l ighter compounds,
i n d i c a t i n g a p a r a f f i n layer e v i d e n t l y toge ther with other phase
s eparat ion. Evaluat ion o f treatment a l t ernat ive s f or s l udge
should take these d i f f e r e n t i a l concentrations into account in
s l udge management and remediation. I n s t e a d , the selected interim
source action i n a p p r o p r i a t e l y involves consol idat ion of all s ludge
and as soc iated s o i l s . T h u s , the s e l e c t ed interim source action
would p o t e n t i a l l y cause the counterproduct ive e f f e c t o f mixing
lower concentration s l u d g e and associated s o i l s with higher
concentration s l u d g e layers. The interim source action
alternatives should be reevaluated.

5.4 Q?he R e j e c t i o n of A l t e r n a t i v e T e c h n o l o g i e s wasUnwarranted
The evaluation process under CERCLA is intended to work toward an
a p p r o p r i a t e remedy, not to predetermine selection. For the GCVSS
s i t e , only thermal treatment ( a n d , s p e c i f i c a l l y , inc inera t i on) was
adequa t e ly evaluated in the remedy s e l e c t i on process. I n d e e d ,
review of the s e l e c t i on process described in the FS s t r o n g l y
i m p l i e s that only th i s remedy was s e r iou s ly considered. For
e x a m p l e , other t e c h n o l o g i e s such as s o l i d i f i c a t i o n / s t a b i l i z a t i o n
and bioremediation were not considered, or were ranked low in
f e a s i b i l i t y , a l though these t e c h n o l o g i e s have been proven
e f f e c t i v e in many a p p l i c a t i o n s . T r e a t a b i l i t y s tud i e s were only
conducted f or thermal tr ea tment .

In some cases, combination of site media ( f o r e x a m p l e , s o i l s and
s l u d g e ) for consideration of remedial alternatives may be
i n e f f i c i e n t and lead to an unwarranted remedial dec i s ion. As
discus sed above, contaminant s of concern are present at d i f f e r e n t
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l eve l s in d i f f e r e n t media; exhibit characteris t ic s related to the
med ia; and, pose separate remediat ion cha l l enge s which may be
addressed most e f f e c t i v e l y by individual technologies. For
e x a m p l e , s eparat ion of o i l s f r o m pi t s l u d g e , combined with
s o l i d i f i c a t i o n of the remaining s ludge and s o i l , may be a very
e f f e c t i v e remedial a l t ernat ive , but cannot be f a i r l y evaluated
when contaxainant sources in the entire s l udge and soil column are
considered together. Accord ing ly , the remedy selection process
should be reevaluated to f o c u s on media- (or source-) s p e c i f i c
t e chno log i e s or combinations.

S o l i d i f i c a t i o n / s t a b i l i z a t i o n t e chno log i e s have been used
e f f e c t i v e l y at numerous sites containing high-organic o i ly s l udge .
T h e s e t e chno log i e s have been r e j e c t e d in this FS due to the b e l i e f
they are i n e f f e c t i v e in long-term i m m o b i l i z a t i o n of organics, and
that groundwater protec t ion is thus not adequate. But no s p e c i f i c
criteria were d e f i n e d or t e s t ed in t r e a t a b i l i t y s tud i e s to suppor t
th i s b e l i e f . T h u s , e s s e n t i a l l y , this remedial a l t e rna t iv e was
r e j e c t ed without basis. Adequate p e r f o r m a n c e in other
a p p l i c a t i o n s s t r o n g l y argues that these t e c h n o l o g i e s should be
tested and evaluated thorough ly . Given the apparent u n s p e c i f i e d
concern by EPA with long-term e f f e c t i v e n e s s for "high" organic
concentrat ions , t r e a t a b i l i t y t e s t i n g o f s o l i d i f i c a t i o n / s t a b i l i -
zation alone, and in combination with pretreatment to reduce
organic concentrations, could well provide s i t e - s p e c i f i c
d emons t ra t i on of this proven t e chno logy.

Bioremedia t ion or a s eparat ion t e c h n o l o g y a l so should be
considered as po t ent ia l pretreatment al ternatives . Bioremediation
was a l so r e j e c t e d , with l i t t l e accompanying c o n s i d e r a t i o n , due to
EPA concern that me ta l s and "high" organic concentrat ions would
render this t e chnology i n e f f e c t i v e . T h i s decision should also be
reevaluated. T h i s t e c h n o l o g y has been used in other cases with
comparable me ta l s concentrations. As shown above, b i or emedia t i on
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pretreatment b e f o r e s o l i d i f i c a t i o n may be an e f f e c t i v e combination
of t e c h n o l o g i e s , and was not addres s ed in the FS. F u r t h e r
t r e a t a b i l i t y t e s t ing should be conducted in order to demonstrate
the range of e f f e c t i v e n e s s which can be achieved.

5.5 volume and Cost Est imate s A p p e a r to be Undere s t imat ed
Review of the basis and methods used to evaluate volumes of
material to be treated and costs to implement the a l t ernate
remedies indicates s i g n i f i c a n t potent ial margins for error.
Volume a s sumpt ions for s l u d g e and associated soil may well have
been under e s t imat ed , an error which in turn would a f f e c t cost
comparison of alternatives. In a d d i t i o n , cost estimates appear to
have been based s o l e l y on "book" value s , rather than cons idering
a v a i l a b l e unit costs based on actual remediat ions in the region.
T h u s , the cost p r o j e c t i o n s for addres s ing pit s ludge and
associated so i l s a p p e a r to be s i g n i f i c a n t l y undere s t imated in
general. T h e r e f o r e , the s e l e c t i on of the on-site incineration
alternative as being "more acceptable" in c o s t - e f f e c t i v e n e s s , may
well prove to be without adequate basis upon i m p l e m e n t a t i o n .

In a d d i t i o n , s h a l l o w soil volumes appear to have been based on the
area shown as "suspected area of s l u d g e contamination" in FS
F i g u r e 2-1. T h e s e volumes are presumed to comprise a d e p t h of two
f e e t , and are combined with u n d e r l y i n g pit s o i l s in the cost
eva lua t i on of a l t e rna t iv e s . The range of thi s "suspected area",
however, is not demonstrated in the s ha l l ow soil da ta , and since
" s ludge contamination" was not a c t u a l l y f ound in the soil
inve s t i ga t i on , th i s volumetric a p p r o a c h i s i n a p p r o p r i a t e . As
demonstrated in S e c t i o n 4 above, thorough reconsideration should
be given to whether any s h a l l o w s o i l s in the northern area of the
s i t e require action.
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5 . 6 E P A ' s Remedial G o a l s Need Reevaluation
The remedial goa l s presented in FS T a b l e s 2-1 and 2-2, and in the
de s c r ip t i on of Remedial Act ion Obj e c t iv e s in FS Sec t i on 2.3, are
p o o r l y e xp la ined and i n a p p r o p r i a t e . A c a r e f u l development of
remedial goal s is cri t ical to the s e l e c t i on and impl ementa t i on of
remedies which use resources e f f e c t i v e l y to address s p e c i f i c risks
to an adequate l eve l . T h e s e Remedial A c t i o n Obj e c t iv e s and
remedial goa l s should be reevaluated. More d e t a i l e d comments and
propo sa l of alternate remedial goal s are presented in the comments
below.
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6.0 R E V I E W OF R E M E D I A L A C T I O N O B J E C T I V E S
6.1 Preliminary Cons id era t i on s

Contaminant s of concern and a c c e p t a b l e contaminant l eve l s
(remedial g o a l s ) are proposed in FS Sec t i on 2.3 and suiomarized in

FS T a b l e s 2-1 and 2-2 for pit s l u d g e and associated s o i l s , and
s i t e s o i l s and s ed iment s , r e spe c t ive ly . Only marginal e x p l a n a t i o n
of the s p e c i f i c exposure scenario and r e c e p t o r ( s ) is provided to
f a c i l i t a t e evaluation of the j u d g m e n t and a p p r o p r i a t e n e s s of the
evaluat ion r e su l t ing in these Remedial Act i on O b j e c t i v e s ( R A O s ) .
Because the remedial goal s p l a y a critical role in the se lect ion,
d e s i g n , and i m p l e m e n t a t i o n of the s e l ec ted remedies, adequate
d e s c r i p t i o n of the de c i s i on process and c a r e f u l reevaluation of
the proposed goal s is s trongly recommended. The f i n a l goals which
are approved should a p p r o p r i a t e l y addre s s s i te risks and be
achievable so as to o p t i m i z e use of resources in an e f f e c t i v e
manner. For e x a m p l e , remediation aimed at reduction to l eve l s
which are p r o b a b l y at or under background cond i t i on s is
imprac t i ca l and w a s t e f u l .

6.2 Basis for Remedial G o a l s
Because of poor documentat ion and data l i m i t a t i o n s for review, it
was quite d i f f i c u l t to assess the actual de c i s i on process and to
p r o v i d e the t ru ly e f f e c t i v e al ternate goals within the l imi t ed
review and p u b l i c comment period p r o v i d e d . In thi s s ec t ion,
summary comments and p r e l i m i n a r y p r o p o s e d a l t e rna t e remedial g o a l s
are presented. EPA should c a r e f u l l y reevaluate and revise its
p r o p o s e d g o a l s in advance of f i n a l remedy s e l e c t ion.

From the brief d e s cr ip t i on p r o v i d e d , it appears that a f u tur e on-
si te resident inge s t i on scenario was used to back-ca l cu la t e
c h e m i c a l - s p e c i f i c remedial g o a l s which would result in a 1 E-04
cumulative excess cancer risk (no hazard index criteria are
d i s c u s s e d ) . Given the a p p r o p r i a t e t y p e s o f remedial a l t e rnat ive s
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f f i f f i

being considered in the FS for pit s ludge and soi l s (even
i n c l u d i n g an adequate "No A c t i o n / I n s t i t u t i o n a l Control s" or
"Containment" a l t e r n a t i v e ) , the choice of direct inge s t ion by an
on-site resident may be a very over-protective approach. In
a d d i t i o n , review c a l c u l a t i o n s a t t e m p t i n g to recreate the remedial
goa l s presented were u n s u c c e s s f u l , ind i ca t ing that the rat ionale
presented may be wrong or the calculat ions in error. In the case
of PAH goal s , reasonable evaluation of the proposed remedial goals
is i m p o s s i b l e , since the values presented were "determined by EPA
Region VI" without e x p l a n a t i o n , and are almost c er tainly within
real background l eve l s .

6.3 S e l e c t i o n of Contaminants of Concern
The selection of contaminants of concern includes arsenic, barium,
P A H s , and benzene for pit s ludge and s o i l , and barium and arsenic
for s o i l s . As di scus sed in d e ta i l above in S e c t i o n s 4 and 5,
barium is an i n a p p r o p r i a t e s e l e c t i on for these media because
barium s u l f a t e (the predominant s p e c ia t i on reasonably p r e s e n t )
does not generate risk l ev e l s of concern. By eva lua t ing s o lub l e
barium spe c i e s , the RA has g r o s s l y i n f l a t e d its risk e s t imates .
Barium should be removed f r o m cons iderat ion as a contaminant of
concern. The se lect ion of PAHs and arsenic is more p l a u s i b l e ,
given the h i g h l y conservative exposure scenario assumed. Benzene
may not be an a p p r o p r i a t e s e l e c t i o n , based on risk cons iderat ions .
Other p a r a m e t e r ( s ) (such as TPH) may be more a p p r o p r i a t e for
engineering evaluat ion and i m p l e m e n t a t i o n of a l t e r n a t e remedies.

6.4 Proposed A l t e r n a t e Remedial G o a l s
As described above, no goal s are necessary for sha l l ow s o i l s based
on the alternate risk evaluation presented in these comments,
because these s o i l s do not require action. Pre l iminary propo s ed
a l t ernat ive g o a l s for s l u d g e and associated s o i l s are pre s ented in
T a b l e 6.1. The p r o p o s e d a l t e r n a t e l e v e l s for arsenic and benzene
were based on back-ca l cu la t i on assuming a 1 E-06 carcinogenic risk
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and a 1.0 hazard index non-carcinogenic risk. The rationale for
the proposed alternate PAH goal s (which have been wide ly used at
other sites na t i ona l ly and within Region VI) is summarized below.

PAH Cleanup Level s . The remedial goa l s presented in the FS for
PAHs in s l u d g e and associated s o i l s are unsupported and within or
below probab l e real background l eve l s which would be encountered
during remediation. In a d d i t i o n , these l eve l s are s i g n i f i c a n t l y
below remedial' goals in use at many sites.

A recent study ( M e n z i e , 1992) of background concentrations of PAHs
in s o i l s pre sent s background PAH l ev e l s in agricul tural s o i l s of 5 CM
Ji g / k g to 100 fi g / k g (wi th some to 1 m g / k g ) and l eve l s in urban ^
s o i l s of 1 to 3 m g / k g ( w i t h some to over 300 m g / k g , p r o b a b l y
a t t r i b u t a b l e to road d u s t ) . A d e q u a t e da ta to evaluate site
background were not d e v e l o p e d and pre s ented in the RI. However,
s i g n i f i c a n t concerns must be considered whether the p r o p o s e d PAH
goals are even achievable.

Advisory l evel s for e s t ab l i s h ing criteria for contaminants in
s o i l s have been e s t a b l i s h e d , a l though no s p e c i f i c national
g u i d e l i n e s have been a d o p t e d . As an e x a m p l e , a recommended
Cons t i tu en t A c t i o n Level ( C A L ) f o r p o l y n u c l e a r aromatic
hydrocarbons (PAHs) of 100 m g / k g for combined cons t i tuent s has
been used in various site c l e a n u p s around the country. T h i s level
was o r i g i n a l l y derived by th e U . S . P u b l i c H e a l t h Service f or a
s i t e - s p e c i f i c c l eanup in T e x a s , but has been used in other areas.
Through repeated use in c l eanups , the value has acquired
"guideline" status (ATSDR, 1 9 8 7 ) . The value was o r i g i n a l l y based
on GAG po t ency f a c t o r s , assuming that the re lat ive d i f f e r e n c e
between e s t imated d i ox in cancer po t ency and b e n z o ( a ) pyrene
p o t e n c y could be t r a n s l a t e d into concentrat ion l e v e l s in so i l .
Recommended r e s id en t ia l c l eanup l ev e l s f o r d i ox in contaminated
s o i l s are 1 Ji g / k g ; t h e r e f o r e , b e n z o ( a ) pyrene, with a po t ency 5
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orders of magni tude less than d i ox in , would correspond to a soil
PAH concentration of 100 m g / k g ( i . e . , 100,000 f i g / k g ) . It should
be noted that the c l e a n u p level for r e s ident ia l s o i l s in Missouri
for d iox in has been increased to 10 [i g / k g under a clean f i l l cover
(Personal communications with the Missouri H e a l t h Department,
Environmental E p i d e m i o l o g y S e c t i o n , 1 9 9 2 ) . I f t h e same rat ionale
is a p p l i e d , a cleanup level for PAHs in s o i l s of 1000 m g / k g would
s t i l l be considered adequat e ly pro t e c t ive of human hea l th .
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T A B L E 6-1
PROPOSED A L T E R N A T E R E M E D I A L G O A L S

Carcinogenic Goal s:
Arsenic Goal =

Carc.PAH Goal =
Non-Carc .PAH Goal =

Benzene Goal =

( 1 )
1.183
0.367

Not determined
73.4

Non-Care Goals: ( 1 )
Arsenic Goal =

Carc.PAH Goal =
N o n - C a r c . P A H Goal =

Benzene Goal =

( 0 - 5 )
23.5

2,350
3,130
54.8

( 6 - 3 0 )
23.5

2,350
3,130

54,8

Remedial Goals:
Arsenic Goal-

Carc.PAH Goal=
Non-Carc .PAH Goal=

Benzene Goal=

23
100/1000
100/1000

55
(1) Based on hack-ca l cu la t i on f rom Resident Soil I n g e s t i o n Scenario

0 1 3 2 2 8



7.0 C O N C L U S I O N S
S p e c i f i c conclusions have been set f o r t h , and summarized,
throughout the comments' pr e s en ta t i on , and are not all restated in
d e t a i l . Several key comments are repeated b r i e f l y below.

7.1 RI Data Limi ta t i on s
Several crit ical data l i m i t a t i o n s re su l t ed f r om the RI which
s trongly impact RA and FS decisions. Thes e l imi ta t ions might have
been lessened by i d e n t i f i c a t i o n of p o t e n t i a l prob l ems and
s tra t eg i c approache s to DQOs in i terative RI p l a n n i n g .
problems include:

T h e s e CM
CM

Inadequa t e P Q L s . In many s l u d g e and soil organic analyse s , the
data set avai lab l e for use in the RA and FS is comprised mostly of
cons t i tuent s which were not de t e c t ed below very high P Q L s . T h i s
p rob l em caused the RA data evaluat ion to make da ta and s t a t i s t i ca l
as sumptions which gro s s ly i n f l a t e some risk c a l c u l a t i o n s . Because
of th i s severe d a t a l i m i t a t i o n , j u d g m e n t should have been a p p l i e d
to the s e l e c t i on of contaminants of concern and es t imation of
risk, rather than a rote f o l l o w i n g of s tandard methods which are
based on data q u a l i t y and s t a t i s t i c a l d i s t r i b u t i o n as sumpt ions
which are invalid for these data.

O

S a m p l e i n t e r f e r e n c e s and Q A / Q C Concerns. A number of organic
constituents which are commonly encountered as interferences due
to s a m p l i n g or a n a l y t i c a l prac t i c e s were in c luded in the data set
and carried as p o t e n t i a l contaminants of concern throughout RA
evaluations. The lack of d e t a i l e d or summary QA/QC in format ion
pre s ented in the RI i m p e d e evaluat ion of thi s and PARCC data
evaluat ion to d e f i n e the l i m i t a t i o n s o f the data., The i n t e r f e r i n g
compounds should have been d r o p p e d from fur th e r consideration.
PARCC evaluat ion should be a d d r e s s e d , to prov id e important da ta
q u a l i f i c a t i o n to the RA and FS d e c i s i o n process.
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Background Data N e e d s . A l t h o u g h l imi t ed background data were
deve l op ed for me ta l s c on s t i tu en t s in s o i l s and groundwater in the
immediate s i te area, that da ta may not provide an adequate
re f erence range for use in f i n a l s e l e c t i on of remedial goal s .
Background data should have been deve loped and presented for
p e s t i c i d e s and d i o x i n s , to s u p p o r t sound decisions on whether
these cons t i tuent s are a c t u a l l y s i t e-re la t ed . I n s u f f i c i e n t
evidence was d ev e l op ed to support any b e l i e f that these
cons t i tuent s should be considered as r e su l t ing f r o m site
ac t iv i t i e s .

L i m i t e d T r e a t a b i l i t y Evaluat ion. Only thermal treatment
t e c h n o l o g y was s e l e c t ed for t r e a t a b i l i t y t e s t i n g , d e s p i t e summary
dec i s ions made in the FS that proven p o t e n t i a l t e chno log i e s such
as s t a b i l i z a t i o n or b i o r e m e d i a t i o n could require t r e a t a b i l i t y
t e s t ing . T h i s l i m i t e d evaluat ion i m p l i e s that remedy s e l e c t ion
was prede t ermined and not f a i r l y evaluat ed .

7.2 Alternat ive Baseline Human H e a l t h Risk Cal cu la t i on s
Both data l i m i t a t i o n s and the j u d g m e n t s and methods used in the RA
s er ious ly impacted the risk est imates pr e s en t ed . T h i s r e s u l t e d ,
in many cases, in g r o s s l y i n f l a t e d risk estimates which go too far
beyond the average to reasonable maximum risk ranges which should
have been d e v e l o p e d . The critical f a c t o r s which should d e f i n i t e l y
be reevaluated include:

S e l e c t i o n of Potent ial Compounds of Concern. The use of 77
compounds for q u a n t i f i c a t i o n of risks for the site resulted in
add i t i v e risks which i n f l a t e risk estimates beyond a reasonable
average or maximum level. Many of the compounds used are detected
i n f r e q u e n t l y , are laboratory contaminants , are comparable to
background concentrations, have no s i te-related hi s tory, exhibit
very low po t en t ia l t o x i c i t y , or appear to be essential nutrients.

O
K\
CM
hO
v-
O

7-2



iiai i j i imiSiBBiiiiiBiiii

Reevaluation of risk es t imates should be based on compounds
selected with judgment for these f a c t o r s .

Exposure Assessment. Exposure scenarios are inadequately and
incons i s t ent ly d e f i n e d , and several of the exposure scenarios also
contributed to the systematic over- inf la t ion of site-related
risks. A l t h o u g h RAGS guidance ind i ca t e s that risk should lie
between an average and a reasonable maximum exposure, the average
exposure case has a p p a r e n t l y not been c a l c u l a t e d . D e s p i t e EPA
responses to previous c l a r i f i c a t i o n questions, clear and
be l i evable ra t i onal e has not been provided to e x p l a i n the suppos ed
ac t iv i t i e s associated with exposure scenarios such as a
t r e s p a s s i n g ch i ld r e p e a t e d l y p l a y i n g with s l u d g e f o u n d underwater
at the base of a p i t . The exposure scenario involving f u t u r e
residents ingesting beef and milk raised in an area where s ludge
had been spread on the ground is not credible .

CM

o

Q u a n t i f i c a t i o n of Exposure. The me thodo logy used in exposure
c a l c u l a t i o n s i s not s u f f i c i e n t l y documented for adequate peer
review to have been p e r f o r m e d . Many of the c a l c u l a t i o n s
a p p a r e n t l y can not be r eproduced . S t a t i s t i c a l a s s u m p t i o n s , data
s u b s t i t u t i o n s , and the use of unreasonably small da ta sets in
these c a l c u l a t i o n s caused gross overe s t imation of some risks. The
q u a n t i f i c a t i o n should be reevaluated.

Risk Asses sment f o r S h a l l o w S o i l s . A l t e r n a t e risk ca l cu la t i on s
indicate that a gross overestimation of risks posed by sha l l ow
so i l s was presented in the RA. The risks posed by sha l l ow s o i l s
are marginal and do not deserve to be addressed by remedial
action.
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7.3 Consideration of Alternate Remedies
Remedy S e l e c t i o n Process. The remedy s e l e c t ion process presented
in the FS is f l a w e d in several areas. The "No A c t i o n /
I n s t i t u t i o n a l Control s" and "Containment" al ternatives were
inadequa t e ly d e f i n e d to be f a i r l y evaluated. Inadequa t e
consideration was given to any remedies other than incineration.
The combination of site media in deve lopment of remedial
al t ernat ive s may have skewed the evaluation process.

A l t e r n a t e Remedies. A "No Act ion" a l t ernat ive should be evaluated
and se lec ted for s h a l l o w s o i l s in the northern area of the site.
The a l t ernat ive s o f s o l i d i f i c a t i o n / s t a b i l i z a t i o n and
b ioremedia t ion combined with s o l i d i f i c a t i o n / s t a b i l i z a t i o n should
be reevaluated, and t r ea tab i l i ty tes t s p er f ormed to measure
performance against reasonable ob j e c t ive s . The interim source
action selected should be reevaluated to avoid potent ial counter-
productive impacts of conso l idat ion. Alternat e remedial goals
presented in S e c t i o n 6 should be considered in lieu of the
proposed goa l s , which are p o o r l y documented and may prove
u n f e a s i b l e and over-protective.

7.4 Summary
T h i s document reaches three primary conclusions. F i r s t , the
di s cus s ion concludes that data inadequacies in the RI, and
improper j u d g m e n t s in using these da ta , have resulted in
overstated exposure concentrations. When combined with
unreasonable and noncr ed i b l e exposure scenarios, these da ta have
re sul t ed in excessive and unrea l i s t i c e s t imat e s of the risks posed
by th i s site. S e c o n d , the d i s cu s s i on shows that these exaggerated
risks have in turn re su l t ed in un suppor t ed expans ion of the area
needing remediat ion to be p r o t e c t i v e of human hea l th and the
environment. T h i s i s e s p e c i a l l y true of s h a l l o w site s o i l s not
as sociated with the f u e l tanks or pit s l u d g e s , where a "no action"
response a l t e rna t iv e i s e n t i r e l y j u s t i f i e d by proper risk
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analys i s . F i n a l l y , the report demonstrates that serious
shortcomings in the remedy s e l e c t ion process have resulted in the
i n a p p r o p r i a t e exclusion of viable treatment t e chno log i e s .
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A T T A C H M E N T 1
T A B L E A - l

N O R T H AREA S H A L L O W S O I L S D A T A
C A L C U L A T I O N S F O R T R E S P A S S E R - S O I L I N G E S T I O N S C E N A R I O

C o m p o u n d
Benzo(a)anthracene
B e n z o ( b ) f l u o r a n t h r e n e
B e n z o ( k ) f l u o r a n l h r e n e
B e n z o ( a ) p y r e n e
Chrys ene
D i b e n ' z o { a , h ) a n l h r a c e n e
I n d e n o ( l , 2 , 3 - c d ) p y r e n e
N a p h t h a l e n e
2- M e i h y l n a p h t h a l e n e
A c e n a p t h y l e n e
Acenaplhalene
A n t h r a c e n e
B e n z o ( g , h j ) p e r y l e n e
F l u o r e n e
F l u o r a m h r e n e
Phenanlhrene
Pyrene
D i m e t h y l p h l h a l a l e
D i e l h y l p h t h a l a t e
Di- n- butyl ph tha l ate
B i s - ( 2 - e t h y l h e x y l ) p h t h a l a t e
D i - n - o c i y l p h t h a l t a t e
B u l y l b e n z y l p h l h a l a t e
A c e t o n e
Benzene
2-Butanone
A n t i m o n y
Arsen i c
B e r y l l i u m
M a n g a n e s e
T h a l l i u m

C o n c e n t r a t i o n (a)
( m f i / k g )

0
2.10

0
0
0
0
0

2.20
2.52

0
0

1.73
0

1.93
0

1.78
1.55
1.46
0
0

1,53
0

1.93
0.0824

0
0.00913

4.11
9.32
0.54
973
1.58

I n g e s t i o n
Rate

( m f i / d a y )
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Chronic Daily
Dose

( m f i / k ' R / d a y )
O.OOE+00
4.27E-08
O.OOE-100
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
4.48E-08
5.13E-08

O.OOE+00
O.OOE+00
3.52E-08
O.QOE+00
3.93E-08
O.OQE+00
3.62E-08
3.15E-08
2.97E-Q8
O.OOE+00
O.OOE+00
3.1 IE-08
O.OOE+00
3.93E-08
I.68E-09

O.OOE-tflO
I.86E-10
8.36E-08
1.90E-07
1.10E-08
1.98E-05
3.22R-08

L i f e t i m e
Dose

( m n / k K / d a y )
O.OOE-iOO
1.83E-08

O.OOE+00
O.OOE+00
O.OOE-tOO
O.OOE-fOO
O.OOE-tOO
1.92E-08
2.20E-08
O.OOE-tOO
O.OOE-tOO
1.5 I E - 0 8

O.OOE-tOO
1.68E-08

O.OOE-MM
1.55E-08
1.35E-08
1.27E^)8

O.OOE-KIO
O.OOE-hOO
1.33E-08

O.OOE+00
1.68E-08
7.19E-10
O.OOE-iOO
7.96E-1 1
3.58E-08
8.13E-08
4. 7 I E - 0 9
8.49E-06
1.38E-08

S l o p e
T a c t o r

( m R / k t > / d a y H
5,80E-tOO
5.80E-hOO
5.80E-1W
5.80E+00
5.80E+00
5.80E+00
5.80E+00

N o t Determined ( b )
N o t Determined
Not Determined
Not Determined
Not Det ermined
Not Determined
Not Determined
N o t Determined
N o t Determined
N o t Determined
N o t Determined
Not Determined
Not Determined

1.40E-02
N o t Determined
N o t Determined
N o t Determined

2.90E-02
Not Determined
Not Determined

1.80E+00
4.30E+00

N o t Determined
N o t Determined

R f D
( n i R / k R / d a y )

3.00E-02
3-OOE-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
4.00E-02
4.00E-02

Not Determined
Not Determined

3.00E-01
Not Determined

4.00E-02
4.00E-02
3.00E-02
3.00E-02

N o t Det ermined
N o t Determined

2.00E-02
2.00E-02
2.00E-02
2.00E-01
l.OOE-01

N o t Determined
5.00E-02
4.00E-04
3.00E-04
5.00E-03
l.OOE-01
7.00E-05

Cancer
Risk

O E - H X )
IE-07

OE+00
OE+00
OE+00
OE+00
OE+00

N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
Not Calculated
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d

2E-10
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d

OE+00
N o t C a l c u l a t e d
N o t C a l c u l a t e d

IE-07
2E-08

N o t C a l c u l a t e d
N o t C a l c u l a t e d

H a z a r d
Quotient

OE+00
IE-06
OE+00
OE+00
OE+00
OE+00
OE+00

IE-06
IE-06

Not Cal cu la t ed
Not Calculated

IE-07
N o t C a l c u l a t e d

IE-06
OE+00
IE-06
IE-06

Not C a l c u l a t e d
Not Calcu la t ed

OE+00
2E-06
OE+00
2E-07
2B-08

Not Cal cu la t ed
4E-09
2E-04
6E-04
2E-06
2E-04
5E-04

(a) C o n s t i t u e n t s l i s t e d with airo (0) conc en tra t i on were never d e t e c t ed w i t h i n s h a l l o w soils in the north area.
(b) There is no s l o p e f a c t o r for c o n s t i t u e n t s which have not been i d e n t i f i e d as carcinogens, " 0 1 ^ 2 3 6 3E-07 1.5E-03



A T T A C H M E N T 1TABLE A-2N O R T H A R E A S H A L L O W S O I L S D A T AC A L C U L A T I O N S F O R F U T U R E R E S I D E N T - S O I L I N G E S T I O N S C E N A R I O

C o m p o u n d
Benro(a)aniliracene
B e n z o ( b ) f l u o r a nil irene
B c n z o ( f c ) n u o i a n t l i r e n e
B e n z o ( a ) p y r e n e
C l i r y s e n e
DibenzQ(a,li)anlhracene
I n d e n o ( l , 2 , 3 - c d ) p y r e n e
N a p h t h a l e n e
2- M e t h y l n a p h l n a l e n e
A c e n a p l l i y l e n c
A c e n a p l h a t e n e
Anihrac ene
B e n z o ( j ; , t j , i ) p e r y l e n e
F l u orene
Fluoraii threne
P h e n a n t h r e n e
Pyrene
D i m e i h y l p h t h a l a t e
D i e t h y l p h i h a l a t e
Di-n-bu iy lp lnha la i e
| } i s - ( 2 - e i l i y l h c x y l ) p h l I i a I a l e
D i - n - o c l y l p h l h a l l a t e
B u t y l b e n / . y l p h i l i a l a t o
Ac ul 01 K-.
Benzene
2-Butanone
A n t i m o n yArsenic
D e r y l l m m
Mangane s e
T h a l l i u m

C o n c e n t r a t i o n ( a )
( n i g / k g )

0
2.10
0
0
0
0
0

2.20
2-52

0
0

1.73
0

1.93
0

1.78
1.55
1.46
0
0

1.53
0

1.93
0.082-1

0o,ooyi3
4,11
9.32
0,5-1
973
1,58

S o i l I n g e s t i o n
Rale

(0-5)
( m s / d a y )

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

S o i l I n g e s t i o n
Rate

(6-30)
( m g / d a y )

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Exposure
F r e q u e n c y

( d a y / y r )

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

C h r o n i c
D a i l y Dose

(0-5)
( m g / k g / d a y )

O.OOE+00
2.68E-05
Q.OOE+00
O.OOE-t-00
O.OOE+00
O.OOE+00
O.OOE-fOO
2.8 IE-05
3.22E-05
O.OOE+00
O.OOE+00
2-21E-05
O.OOE+00
2.47E-05
O.OOE+00
2.28E-05
1.98E-05
1,878-05

O.OOE+00
O.OOE+00
1.96E-05

O.OOE+00
2.47E-05
J.05E-06

O.OOE+00
L I T E - 0 7
5.25E-05
1.19E-04
6.QQE-06
I.24E-02
2.02I>05

L i f e t i m e
Dose
(0-5)( m g / k s / d a y )

OE+00
2E-06
OE+00
OE+00
OE+00
OE+00
OE+00
2E-06
3E-06
OE+00
OE+00
2E-06
OE+00
2E-06
OE+00
2E-06
2E-06
2E-06
OE+00
OE+00
2E-06
OE+00
2E-Ort
9R-08
OE+00
IE-08
5E-06
I E - 0 5
6E-07
IE-03
2E-06

Ol ironic
D a i l y Dose

(6-30)
( m g / k g / d a y )

O.QE+00
2.9E-06
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
3.0E-06
3.5E06
O.OE+00
O.OE+00
2.4E-OS
O.OE+00
2.6E-06
O.OE+00
2.4E-06
2. IE-06
2.0E-06
O.OE+00
O.OE+00
2. IE-06
O.OE+00
2.6E Of,
1. IK-07

O.OE+00
1.3E-08
5.6E-Q6
1.3E-05
7.4E-07
1.3E-03
2.2E-06"

L i f e t i m e
Dose

(6-30)
( m s / k g / d a y )

O.OOE+00
9.8fiE-07
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
1.03E-06
L I SB-06

O.OOE+00
O.OOE+00
8.13E-07

O.OOE*00
9.06E-07
O.OOE+00
8.36E-07
7.28E-07
6.86E-07
O.OOE+00
O.OOE+00
7.19E-OT
O.OOE+00
9.06E-07
3.87E-08
O.OOE+00
4.29E-09
I . 9 3 & 0 6
4.38E-06
2.54E-07
4.57E*04
7.42E-07

S l o p e
F a c t o r

( m g / k g / d a y ) - l
5.80E+00
5-80E+00
5.80E+00
5.80E+00
5.80E+00
5.80E+00
5.80E+00

Not D u l e r n u n e J (b)
Nut Deiemiined
Not D e t e r m i n e d
N o t Delennine t l
N o t Determined
Noi Determined
N o t D e t e r m i n e d
Not Determined
Not Determined
Not D e t e r m i n e d
Not Determined
N o t Determined
Not Determined

J.40E-02
N o t D e t e r m i n e t l
Not Determined
Not Determined

2.90E-02
N o t DeterminedNot Determined

I.80E+00
4.3 OE+00

Not Determined
Not Determined

Sub chronic
RfD

( m g / k g / d a y )
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
4.00E-02
4.00E-02

Not Determined
Not Deiennined

3.00E-01
Not Determined

4.00E-02
4.00E-02
3.00E-02
3.00E-02

N o t Determined
N o t D e t e r m i n e d

2.00E-02
2.00E-022.00E-02
2.00E-01
J.OOE+00

N o t Determined
5.00E-OI
4.00E-04
3.00E-Q4
5.00E-03
l.OOE-01
7.00E-04

Chronic
RfD

( m g / k g / d a y )
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
4.00E-02
4.00E-02

Not Determined
Not D e l e r m i i t e i i

3.00E-01
N o t Determined

4.00E-02
4.00E-02
3.00E-02
3.00E-02

Not Det ermined
N o t Determined

2.00E-02
2.00E-02
2.00E-02
2.00E-OI
l.OOE-OI

N o t Determined
5.0QE-02
4.00E-04
3.00E-04
5.00E-03
I.OOE-01
7.00E-05

Cancer
Risk

OE+00
6E-06
OE+00
OE+00
OE+00
OE+00
OE+00

N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
Not Calculated
N o t C a l c u l a t e d
N o l C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d
Not Calculated

IE-08
Not C a l c u l a t e d
N o t C a l c u l a t e d
N o t C a l c u l a t e d

OE+00
N o t C a l c u l a t e d
N o t C a l c u l a t e d

7.88E-06
IE-06

N o t C a l c u l a t e d
N o l C a l c u l a t e d

l ! ; i z n r i l
Quotient

(0-5)
O.OE+00
8.9E-04
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
7.0E-04
8. IE-04

N o t C a l c u l a t e d
N o t C a l c u l a t e d

7.4E-05
N o t C a l c u l a t e d

6.2E-04
O.OE+00
7.6E-04
6.6E-04

Not C a l c u l a t e d
N o t C a l c u l a t e daoE+oo

9.8E-04
O.OE+00
1.2E-04
1. IE-06

N o l C a l c u f u l e d
2.3E-OT
1.3E-01
4.0E-01
WE-03
1.2E-01
2.9E-02

H a z a r d
Quotient

(6-30)
O.OE+00
9.6E-05
O.OE+00
O.OE+00
O.OE+00
O.OE+00
O.OE+00
7.5E-Q5
8.6E-05

N o t C a l c u l a t e d
N o t C a l c u l a t e d

7.9E-06
N o t C a l c u l a t e d

6.6E-05
O.OE+00
8. I E - 0 5
7. IE-05

N o t C a l c u l a t e d
N o t C a l c u l a t e d

O.QE+00
l.OE-04

O.OE+00
I.3E-05
L I E - 0 6

N o t C a l c u l a t e d
2.5E-07
1.4E-02
4.3E-02
1.5E-04
1.3E-02
3. IE-02

(a) C o n s t i t u e n t s l i s t e d w i t h zero (0) concentrat ion were never de t e c t ed w i t h i n s h a l l o w s o i l s in the north area.
(b) There is no slope fa c t or for constituents which have not been i d e n t i f i e d as carcinogens.

IE-05 6.9E-01 l.OE-01

0 1 3 2 3 7



A T T A C H M E N T 1TABLE AON O R T H A R E A S H A L L O W D A T AC A L C U L A T I O N S F O R T R E S P A S S E R - D E R M A L E X P O S U R E S C E N A R I O

C o n l a m k i a j i l

B e n z o f b ) F l u o r a n l h e n e
N a p l h a l e i i e
2 - M e l h y l n i i p l h a l e n e
A n t h r a c e n e
Muorene
P h e n a n t h r e n e
Pyrene
B i s 2 - e i h y l l j e x y l p J i l J i a l a t e
B u t y i b e n z y l p h i r j a l a i t !
Ace tone
2-Butanone
A n i i m o n y
Arsenic
Managanese
T h a l l i u m
B e r y l l i u m

K P C
J o n c e n t ra t ion

I n S o l i
(mst/ks)

2.10
2.20
2.52
173
1.93
1-78
1-55
153
193

0.08
0.01
4.11
9.32
973
1.53

O.S4

S u r f a c e
A r e a
(7-16)
( c m 2 )
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000

A d h e r a n c e
F a c t o r

( k g / c m 2}
l.OOE-06
I.OOE-06
l.OOE-06
l.COE-06
l.OOE-06
l.OOE-06
I.OOB-06
l.OOE-06
l.OOE-06
l.OOE-06
l.OOE-06
l.OOE-06
l-OOE-06
l.OOE-06
l.OOE-06
l.OOE-06

Expo sur e
T i m e

W a y s )
4.I7E-02
4.17E-D2
4.17E-02
4.17E-02
4.17E-02
4.17E-02
4.I7G-02
4.17E-02
4.17E-02
4.17E-02
4.17E-02
4.17E-02
4.17E-02
4.17E-02
4.17B-02
4.17E-02

E x p o s u r e
Frequency
( d a y s / y e w )

52
52
52
52
52
52
52
52
52
52
52
52
32
52
52
52

Exposure
Durat ion

(7-16)
(rears)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

K p

5.00E-02
5-OOE-02
5.00E-02
5.00E-02
5-OOE-02
5.00E-02
5.00E-03
5.00E-02
5.00E-02
l.OOE-01
l.OOE-01
l.OOE-03
I.OOE-03
l.OOE-03
l.OOE-03
l.OOE-03

Body W e i g h I
(7-1(0

(kg)
43
43
43
43
43
43
43
A3
43
43
43
43
43
43
43
43

Chronic
Daily Dose

(12-18)
( m g / k e / d a v )

7.25E-07
7 59E-07
870E-07
5.97E-07
6.66E-07
6.140-07
5.35E-07
5.28E-07
6.65E-07
5.69E-08
6.90B-09
2.84E-08
6.43E-08
6.72E 0̂6
1.09E-08
3.73E-09

L i r « l l m e
Dose

(12-18)
( m g / k g / d « y )

1.04E-07
1.03E-07
1.24E-07
8.53B-08
9.52E-08
8 78E 08
7 64E-08
7 54E-08
9.52E-08
8 . I 3 E - W
9.86E-10
4.05B-09
9.19C-09
9.59E-07
1.56E-09
5.32E-10

I n g e s t I o n
S F

( i n n A R / d i . y ) . ]

5.80E+00
N o t Determined
Noi Deicrmined
N r t DeierminedNot Determined
N C H Determined
Not Determined

1.4QE-02
N o t De t e rmined
Not Determined
N o t Deiermined
Nol Deiermined

1.80E+00
Not Detf irmined
N o l Determined

4.00E+00

Chronic
RID

( m a f l t R / d a y )
3.00E-02
4.00B-02
4.00E-02
3.00E-OI
4.00E-02
3.00E-02
3.00E-02
2.00E-02
2.00E-01
l.OOE-01
5.00E-02
4.00E-04
3.00E-04
l.OOE-Ot
7.00E-05
5.00E-03

Cancer
Risk

6E-07
NQI Ca cula ed
Not Ca cula ed
Not Ca cula ed
Not Ca cula ed
Not Ca cula ed
Not Calculated

I E - 0 9
Not C a l c u l a t e d
N o t C a l c u l a t e d
N o l C a l c u l a t e d
Not C a l c u l a t e d

2B-08
Not Calculated
N o l C a l c u l a t e d

2E-09

H a z a r d
Quotient

(12-18)
2.4E-05
1.9E-05
2.2E-05
2.0E-06
1.7E-05
2.0E-05
I. SB- 05
2.6E-Q5
3.3E-06
5.7E-07
1.4E-07
7.1E-05
2. IE-04
6.7E-05
1.6E-04
7.5E-07

p was e s t i m a t e d from dermal guidance ( 1 9 9 2 )
ustikienu which were never de t e c t ed w i t h i n Uie s h a l l o w s o i l s of the north area are not i n c l u d e d in the table.

.) 01 3 2 3 8



A T T A C H M E N T I
T A W . E A - J

N O R T H A H K A S H A L L O W S O I L S O A T A
C A 1 . C U I . A T I O N S F O R F U T U R E R E S I D E N T - P K R M A L E X P O S U R E S C E N A R I O

F u l u r r Htsl de ni - Dermal
( W i t h F h a r n H c e U n e l l e p

C o n u m l n a n l

t e n a w F l u o f w u h e n e
N a p i h i l c w
I . M e i h j - h i J p i h s l c i B
.\R\tXiteK
Ruorcne
P h e f l a u i h K M
P j r l f M
Bis 3 - e U i y t h O L y l p l i i J i a l a i e
B m y l b e i u i l p h l l u l i e
A K tone
2-Buls jwiK
A n t i m o n y
Arwnic
ManagaiK«
T T u J I n i r a
B e r y l l i u m

Constituent! which were ne

( W l t r i O B i p l i a r i i M C o k l n e l

Con tarn In an)
P t t » C b ) F b « « i i h < MN^ihakne
2 - H e l h y l n i p i J i a J f i w
Anihrasenc
F l u o i c f w
P h c n i f l t l i i e n e
Pyicne
Oil 2 -ethyl hi x y l p h i h i a l e
B u t y l K i U y l p h l h i l i l :
A«lone
2-Butuwne
A n S n i o n y
AiKnic
M i i a j a n c a
T l a l l i u m
B c i j - l l i u i n
Kp was « trailed from den
Conrti tuenu; uticD were DC

Eipwtd
E F C S u l f . s e

hi Soil
( I n n ' 1 1 e )

2-10
2.20
2 J 2
1.73
1.9)
1.7*
I J i
I - S J
1.93
O.OJ
0.01
4 I I
9 J 2
973
I J I

0.54

v« detected within l l M C h

c p i n i t t i K )
EPC

C o n c e n t r a t i o n
In Soi l

(m^kft)

2-10
Z.JO
2-52
1.73
1.93
1.78US
1-53
1-93

O.OS
0,01
4.11
9.32
973
I 3 S

0.54

1*00)
( i m l )
3600
3600
3600
3600
3600
3600
3600
9500
3600
3600
3600
MOO
3600
3WO
3600
3600

s l l o w s o t b o f t l

S u r f i c e

F.rtor
tteJcm3)

OOE-06
OOE-06
OOE-OS
OOE-06
OOE-06
OOE-06
.OOE-06
.OOE-06
J»E-M
-OOE.H6
.ME.M
OOE-06
.OOE-OS
.OOE-06
.OUIi-OS
OCfi.OS

f nonh jrca

A f t « A d h e r a n c e
(<-30)
(cm!)

F a c t o r
da/cm!)

3600 I . O O E M
)SOO .OOE06
3600 |. OOE-06
3600
3600
J S O O
3600
J600
3600
J600

OOEOt!
.OOE-OS
-QOE-06
OOE06
.OOE-06
.OOE-06

3£00 1. OOE-06
3600 I.OOB.Q6
3SOO
3600
3600

.OOE-OS
.OOE-OS
.OOE-'OS

3600 1JJOE-OS

B j ( u i t o c e ( 1 9 9 2 )
ver t J e t O B d w i t f i i n the f b a l l o w M||I of LI« jiortJi aK a

Tin* I
( d a y i ) {

2 J O E . O !
2.50E-OI
2JOE-OI
2 J O E - O I
2 J O B - 0 1
2 JOE-01
2 J O E O I
J . S O E - 0 1
2 J O E O I
2 . M E 0 1
2 JOB-01
2 J O E - O I
2 J O E - 0 1
2JOE.OI
2.ME-01
2.50E-OI

mrmwdi id cd

Erpo turc
T l n w I

( d i j > ) (
2 J O E - O I
2̂ 0E-01
2.50E-01
2-50B-OI
2A1E.01
2 J O E - O I
2.SOE-01
2 J O E - O I
2.SOE-01
2 J J 0 1 J - O I
2^0E-01
250E-01
2 J O E - O I
2JOE-01
2 JOE-0 1
I J O E - O I

a r c n o i i n c t i i d e d

t fSu.n.y
d n y i / y n r )

350
3 J O
350
3SO
330
310
3SO
350
350
350
350
350
350
350
350
350

n IIK iabk-

Bvpreure
I t q a t o c y

d a y t / j t i r )

3 S O
3SO
350
350
350
350
350
350
350
350
350
350
3»
350
350
3M

a ihe (ibk-

E i p o t u n

(6-30}
(yard

:
2
2
2
24
24
74
24
24
24
24
24
24
24
24

Exposure
Dun l ion

(MO)
f y r t r s )

24
24
24
2424
2424
24
34
24
24
24
24
24
24
24

K p

S.OOE-02
S.OOE-02
i.OOE-02
S.OOE-02
5.00E-02
5.WE-02
5OOE-02
5. 00 E -02
5OOE-02
I . O O E - 0 ]
I.OOE-01
1.00E03
1 -OOE-03
1 OOE-03
1 OOK-03
|. OOE-03

K p

S.OOE-02
5.ME-02
5.00E-02
JWE-02
5.00E-02
S.OOE-02
5.00E-02
300E-02
5-OOE-02
I.OOE-01
I.OOE-01
1XWE-03
IOOE-D3
1. OOE-03
1JWE-03
1 OOE-03

I j

P k a r n u c o k l M l k

I O T E - I U
IOOE-03
1 OOE-03
100E-03
I J W E - 0 3
IOOE-03
lOm-03
I J J O E - 0 3
IOOE-03
I W E - 0 3
1OOE03
1ME-03
1 -OOE-03
1 OOE-03
(DOE-03
1OOE-03

B o d y W c l g f c t
(«-30)

(kg)
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

(4-30)
(kg)
70
10
70
70
TO
70
70
70
70
70
70
70
70
70
J O
70

C b r o n J c
P a H j D u e

W - M )
(iueJke/da<t)

3-ME«
3 25E-OS
3 73B-05
2J6E-05
2.86E-05
2.63B-OJ
1.29E 0!
2.2fiB-OS
2 J 6 E 0 5
3.44E-06
3.96E-07
1J2E-OS
2.76E-OS
2̂ 8 E-04
1J5SE-07

I A O E J 3 7

C A r o n l c

(*•»)
( m j ' / V f t ' d s y )

3 H E - O S
3 J S E - M
3 73E-OS
2.56EJW
2.S6E.OS
2.6JE-OS
2.ME-08
2.36E.08
2.MH-08
2.44E-09
2.96B-IO
1 . J 2 E - W
2.76E-W
2.88E-07
4 . 6 S E - I Ot.eoE-io

Llrit lme
Oott

(«-30)
( m t A g ' d a y )

I-07B-05
\-l1EOS
1 - 2 S E O J
g.78E-«
9-79E-M
9.0JE-OS
7.84E-06
7.76B.04
9.79E-W
SJSE-07
I J l E - O l
4.I7E-07
9.4JB-07
947E-05
I.ME-07
5.48B^S) 0 '

l . i f f l t C l K

(*.»)
( n x / l g / d i | - )

I . 0 7 E - O S
I . I 2 E . 0 3
I.28E-08
8.78E-09
9.79E-09
9.036-09
7 8 S I J - 0 9
7.76E-09
S.79E-D9
S J 6 E - I O
l . O I B - 1 0

J . I 7 E - 1 0
9 4 5 B - I O
1I.OT6-OS

I f i O E - I O
5 .48E-I1

(ng«i[on
SF

( m a ' k s ' d a y ) - l
5.80E400

Not Oetcimined
Hot Dclemiined
Hw Dciennincd
N o t Dcknuined
N o l D c t e n u i i K d
Nat IKlemiined

MOE-01
Not Detenu ned
Not DeienniiKd
Wo) Determined
N o t Delemiined

I . S O E t M
N a t Deleimined
Not Ockanincd

^yojU
1 J? ^

SF
( m e / t g / d i y ) - l

5.8QE+00
N a i D t l c n n i i K d
Hoc Efc ie/mincd
Noi Delcnnined
N f l l D e t e m i i l K d
Noi Determined
N o t DeunnineJ

1 40E-02
H a l Delermined
N o t D e K r m i n e i l
Not PclciraiiKd
N a i p c l c r m i n e i l

I.80E+00
No! RefcnnnnJ
Noi Reknnincd

4.00EtOO

C f c c o n l curn
{ m f t / l t g / J i y }

3.00E-02
400E-02
4.00E-OI
3.00E-OI
4.00E.02
3.00E^J2
3J»E-02
2 J X £ J ) 2
2.0CE-OI
IOOE-01
S.OOE-02
4.00E-04
3AOE-04
l-OOE-01
7.00B-05• ^ • ° t 5 J

D 7•̂  TolS

C f c r o n l e
RID

( m e / l i E / d i v )
J.OOE-02
4.00E.02
400E-02
3 OOE-OI
4.00E-02
3.00E-02
3.00E022.00B o:
2.00E-OI
1 .OOE 01
5.ME-02
4.00E-04
3.00 E-04
l.OOE-01
7.00E-OS
i.OOE-03

T o t a l

Can«r
H b k

6E-05
N o i C a J c u l m J
N o t Calcul i l e i l
Not Cilc i i l i i e J
N « C a l c u l a t e d
N e t C i l c U l U e d
Noi CtJcula t cd

IE-07
N o t C i l o i l u c d
Noi CUculued
N o t C U f l i l K c d
Not Calcu la l ed

2E;OS
N o t C a l c u l a t e d
Noi Ci l e t i l i l ed

IE-07

S.4E-05

Cancer
Rhk

6E-08
Noi C a l c u b i c d
Not Cilcul.rcJ
Noi Cal cu la t ed
N a t C j i a i l a r c d
Nw CafnilBied
Noi C a l e u l a t n l

IE-10
Not C a l c u l i l ed
Noi C U c u l a u d
Not Cdculit td
HfA C i l c u t a k d

2B-M
N d t C t i c u l i u d
N u l C a l c u l a i e d

3E-IO
t J E - M

H.urd
Q u o t l t n l

(S-30)

IOE-03
a.]EW
9.3E-CH
BJE-05
7.1 E-04
S.iE-W
7.6E-04
I.1E-03
1.4E-04

2 J E 4 J S
1 . 9 E J J 6
3J3E-03
9-2B-03
2.9E-03
6.7E-03
3.2E-OS

J.S3E-01

Quotient
(6-30)

I O E - O S
8 I t - 0 7
9.3E07
8 . 5 E O S
7.IE-07
S.8E-07
76E-07
1 IE-OS
I - 4 E - 0 7
2.40.08
5.9E-09
3.0E-OS
9.2E-06
2.9E-OS
6.7E-06
3.2E-08

J J 3 H - O S



A T T A C H M E N T IT A I L K A INO RTH \HSA SHA LLO W SOILS D ATAC A L C U L A T I O N S F O R f i m j R t R E S I D E N T F O O D E X f o

C«VJBkUBI

h i M U I W i M M *M i p 5 n f c «
2 Mt*J»up*>i l en i
AntoMmc
Bwias
R i s u H l v f l wP j n n t
S o J o t o t e i y l p M i i l i u
B u i j I N n i f l p h i t M l t i t
Anuo»n»
A I K I U :
B C I ) I 1 » I B
MuutncK
•nutluui

lnp»*>B <« Mw.| V<-[rt«bt*

C»«=ib™.
B a w C M B w u K t i e D .N j j - h l W -
2 - H r f i ) ) u ] 4 u l e n tA n f r K o i c
F140,™
H w i n h t n e
Pyi<J*
Bu 2 n l i y h e i x I p l - i t u l i B
B u r j l t j l l l l t t n l M l t i
A n u K n T
AiirnK
B«l 11.11 aSE™

( • O W O M M I H I
taS.41

i H t V D

no2 3 )
2 2
1 3
1 i
1 I
I 5
1 3193
4 1 1
932aw97)
L S I

KK
US*U

W H . 1 I
2.10
220
2.J2
173I 9 J
171
155
113
I U
4 1 193!
0.54
913
l i t

Fnnioo Or [Kit
O r t u f e Girt**C i r t j n rirti tmint

( S I C n r f l l K n t l
2 5J.WW
2
2
2
22 I I O E . U J
2 1 OOE.04
2
2
2
2
I
1
2

F w i k q Oriuic
Ort«* C.rtwi

<*> C « r t f K « l
2 Jsonno;
2
2
22 i IUE.OJ
2 U H E > M
2
2
2
1
2
I
2

"r̂ r""" u-^r^fc. "̂ ™^( S e n ( C l ) ( A M A A I i l t a n i t ]
( • b i l l )

1 22E41 132EOI

l.uK-Ol i.iiE-in
1.40E-05 1 tw-OT

UOEO;
OOEOi
OOEOJ
OOE02
OOEJ7
COEO}
OOE02
€ O E ( 1 I
UOE02
ODE 02OOEB2
(ME 02
OOE42
O f l E « 2

R~jl d>nnmn««ii CMIC ki nui»c.*lncllc
(KCF1 ( C t l (ita< [Mill ta «(»*)

I 3 9 E . 0 3 I 4 6 E O J

9 . W E U 2 I . J J E d l
I O O H O ] I I 5 G O 1

.WE 2.COE 2

.OOE 2
WE 2
WE 2
DOG 02

JOB 02
.tCE-02
-tCE-02
-OOE«
OOE O2
COHO2
WE07
WE O2

H W I
I t - i )

I L l M i v l

0042
0042
0.042
0041
0042
0042
0047
0042
0.047
0042
0041
0042
0047
0042

lm.it
Rile
I t - 1

I f c l M . )
004
0.04
004
004
004
001
004
001
001
00i2
00(2
0012
0017
0.0*2

^ F™^, Fr^™, ££« E-p-nx ^^
{•jii i t- i i {i in ii-ii (t-at) i«-

I t l M i r l I J i i i ' i m ] ( d > T i > i n i ) I n i n l ( i r i n ) ( V
OOS )U 350
001 )» 150
0.01 3» 350
001 3» 350
008 350 350
0-OE J50 350
0.01 3» 350
o.ni 350 350
0.01 350 350
0,01 353 350
0.01 )B 350
0.01 3» 350
0.01 3» 350
001 3» 350

24
24
14
2424
24
2424
24
24
24
24
J4
24

& U,«*M
114*)

<V[1
ra
TO»
TO
TO
TO
TO
TO
TO
TO
TO
7070
TO

Eipo-jrc E.pu«
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