
rlr u - 
John P. Cahill 
Comn~issioner 

TO: 
FROM: 
SUBJECT: 

DATE: 

#(F 
New York State Department of Environmental Conservation 

MEMORANDUM 

DISTRIBUTION 
Andrew J. English, Remedial Section B, Bureau of Western Remec 
Record of Decision: Signed Copies 
Forest Glenn Subdivision, Site No. 9-32-097 

April 15, 1998 

11 Act 

Attached are copies of the Record of Decision for the subject site which was recently signed. 
Please maintain this for your records or in the document repository as appropriate. 

Jf you have any questions or need additional information, please let me know (5 18-457-0315) 

Attachment 

Distribution 

w/att. A. Quinn (for MOT file) 
E. Belmore 
J. Harrington 
A. English 
V. Nattanmai 
M. Hinton, Region 9 
D. Hettrick, NYSDOH 

W/O att. D. King 
A. Carlson 



. DATE : 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
R2GION I1 

SUBJECT: Record o f  Decis ion  f o r  t h e  F o r e s t  Glen S u b d i v i s i o n  
Supe r fund  S i t e  

FROM : Richa rd  L .  Caspe,  D i r e c t o r  
Emergency a n d  Remedial ~ e s p o n s e  D i v i s i c n  

TO : Jeanne  M .  Fox 
Reg iona l  Administrator 

A t t a c h e d  f o r  y o u r  a p p r o v a l  is t h e  Record  o f  Decis izn  (ROD) f o r  t h e  
F o r e s t  Glen S u b d i v i s i o n  Superfund S i t e ,  l o c a t e d  i n  t h e  C i t y  of  
N i a g a r a  F a l l s  a n d  t h e  Town of N i a g a r a ,  N i a g a r a  Csunty, N e w  York. 
The s e l e c t e d  remedial a c t i o n  a d d r e s s e s  so i l s  c o x a i n i n g  v o l a t i l e  
o r g a n i c ,  semi - v o l a t i l e  o rgan ic ,  PCBs, p e s t i c i d e s  and i n o r g a n i c  
c o n t a m i n a n t s .  

The s e l e c t e d  remedy ca l l s  f o r  t h e  e x c a v a t i o n  of ccz t amina ted  s o i l s  
f rom t h e  s o u t h e r n  p o r t i o n  of  t h e  s i t e  a n d  c o n s o l i d z ~ i n g  t h e s e  s o i l s  
i n  t h e  n o r t h e r n  p o r t i o n  of t h e  s i t e ,  t h e  c c = s t r u c t i o n  o f  a 
h a z a r d o u s - w a s t e  c a p  o v e r  t h e  c o n s o l i d a t e d  s o i l s  and t h e  
implemen ta t ion  o f  an i n s p e c t i o n  and  m a i n t e n a n c e  program t o  e n s u r e  
c a p  i n t e g r i t y  

The 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 tudy  r e p o r t s  a n d  t h e  
Proposed  Plan w e r e  r e l e a s e d  t o  t h e  p u b l i c  f o r  c o n n t  on  Sep tember  
2 4 ,  1997.  A p u b l i c  comment p e r i o d  o n  t h e s e  d x u m e n t s  w a s  h e l d  
f r o m  Septe 'zber 2 4 ,  1997 through December 8 ,  1597. Comments 
r e c e i v e d  d u r i n g  t h e  p u b l i c  comment p e r i o d  a r e  a d d r e s s e d  i n  t h e  
a t t a c h e d  R e s p o n s i v e n e s s  Summary. 

The  e s t i m a t e d  p r e s e n t  worth c o s t  o f  t h e  s e l e c t e d  remedy 
( A l t e r n a t i v e  S - 4 )  i s  $16,397,000. The remedy is t h e  same a s  t h e  

p r e f e r r e d  a l t e r n a t i v e s  presented i n  t h e  Proposed  31an. 

The ROD has  b e e n  r ev iewed  by t h e  N e w  York S taze  Depar tmen t  of 
Env i ronmen ta l  C o n s e r v a t i o n ,  and t h e  a p p r o p r i a t e  program o f f  ices 
w i t h i n  Region 11. T h e i r  i npu t  and  comments a r e  r e f l e c t e d  i n  t h i s  



ROD PACT SHEET 

SITE 

' S i t e  name: 

S i t e  loca t ion :  

HRS score:  

BQP 

S e l e c t e d  Rsmedy: 

Fores t  Glen Subd iv i s ion  S i t e  

Town of Xiagara and C i t y  ci Niagara F a l l s ,  
Niagara County, New York 

Excavation of contaminated s o i l s  above  the - 
cleanup coals  i n  t h e  southerz  p o r t i o n  o f  the , 
s i t e  and the  c o n s o l i d a t i o n  of t hese  so i l s  i r ?  

t h e  northern p o r t i o n  of che s i t e ,  the 
construction of a hazardous-kzste cap over the 
conso1ida:ed s o i l s  and t h e - i q l e r n e n t a t  i o n  of a 
maintenz-xe and moni tor ing  ?rocram t o  ensure 
t h e  i n ~ e g r i t y  of  t h e  cap. In  a d d i t i o n ,  
i n s t i t u t i o n a l  c o n t r o l s  t o  _crtvent i n t r u s i v e  
a c t i v i t i e s  from b e i n g  p e r f o x t d  on t h e  cap.  

C a p i t a l  Cost : $15,357,800 

0 & M cos t :  $34,334/year 

LEAD 

Primary Contact : 

Secondary Contact : 

Main PRPs :  

WASTE 

Waste type: 

Waste o r i s i n :  

Estimated waste:  
q u a n t i t y :  

Contaminated media: 

Present-Worth Cost  : $l6,397,OOO 

- 

United S ta tes  Environmental Hrotect ion Agency 

Glo r i a  r? .  Sosa (212) 637-4283 

Kevin M. Lynch (212) 637-4287 

The Goodyear T i r e  and Rubber Co. 
Thomas G.  S o t t i l e  

Various v o l a t i l e s ,  s emi -vo la t l l e s ,  PCBs ,  PAEs 
and inorqanics . 

Suspected i n d u s t r i a l  waste 

To ta l  volume of contaminated s o i l  and sediment 
a t  t h e  s i t e :  285,200 cubic  yards 

S o i l  and sediment 



DECLARATION FOR THE RECORD OF DECISION 

SITE NAME AND LOCATION ' 

Fores t  G l e ~  Superfund S i t e  

C i t y  of Niagara F a l l s  and Town of Niagara  

Niagara Comty, New York 

STATEMENT O? BASIS AND PURPOSE 

T h i s  decision document presents t h e  s e l e c t e d  remedial a c t i o n  f o r  
t h e  Fores: Glen Subdiv is ion  S i t e ,  which w a s  chosen i n  accordance 
wi th  the  r q u i r e m e n t s  of the Comprehensive Envirormental Response, 
Compensation, and L i a b i l i t y  Act of 1980, a s  amended (CERCLA) , an6 
t o  t h e  excent p r a c t i c a b l e ,  t h e  N a t i o n a l  O i l  and Hazardous 
Substances P o l l u t i o n  contingency P lan .  Th i s  dec is ion  document 
exp la ins  the f a c t u a l  and legal  b a s i s  f o r  s e l e c t i n g  the  remedy f o r  
t h i s  s i t e .  

The New York S t a t e  Department of Environmental Consenratior? 
(NYSDEC) concurs w i t h  t h e  selected remedy. A l e t t e r  of concurrence 
from the  hl'SDEC is  a t t a c h e d  t o  t h i s  document (Appendix I V )  . 

The in fo rza t ion  suppor t ing  t h i s  r emed ia l  ac t ion  d e c i s i o n  is  
contained in t h e  admin i s t r a t ive  r e c o r d  f o r  t h i s  s i t e .  The index 
f o r  t he  a d m i n i s t r a t i v e  record is a t t a c h e d  t o  t h i s  document 
(Appendix 111) . 

ASSESSMENT OF THE SITE 

Actual  o r  t h r e a t e n e d  r e l eases  of hazardous substances from t h e  
Fores t  Gle? Subdiv is ion  S i t e ,  i f  no t  addressed  by implementing the  
response ac t ions  s e l e c t e d  i n  t h i s  Record of Decision, may p r e s e n t  
an  imminezt and s u b s t a n t i a l  endangerment t o  t h e  publ ic  h e a l t h  o r  
wel fa re ,  c r  t o  t h e  environment. 



DESCRIPTION OF THE SELECTED RSMEDY 

. 
T h i s  ope ra j l e  u n i t  r ep re sen t s  the  s econd  of three  o p e r a b l e  un i t s  
planned fo r  t he  s i t e .  It addresses t h e  p r i n c i p a l  t h r e a t s  posed by 

,- t h e  s i t e  through c o n t r o l l i n g  the  s o u r c e  of concamination. 11?2 

major component o f  t h e  f i r s t  operable u n i t  ROD, dated December 2 9 ,  
,- 1989, was the  r e l o c a t i o n  of r e s i d e n t s  o f  t h e  ~ d i v i s i o n .  1 k  

t h i r d  operable u n i t  addresses  groundwater contamination a t  t h e  s i t e  
which is  t h e  s u b j e c t  of an ongoing 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 y .  

The major components of t he  se lected remedy include the  fo l lowing:  

Excavation o f  contaminated s o i l s  from t h e  southern p o r t i o n  of 

t h e  s i t e ,  and contaminated sediment from EasE G i l l  Creek,  m e  
conso l ida t ion  o f  these  ma te r i a l s  i n  t h e  northern p o r t i o n  of 
t h e  site fo l lowed  by grading i n  p r e p a r a t i o n  f o r  p lacement  of 
t he  cap. 

Confi-matory sampling of t h e  bot tom and s idewa l l s  o f  the  

excavation t o  ensu re  t ha t  cleanup g o a l s  have k e n  m e t  followeE 
by b a c k f i l l i n g  w i t h  c l e a  f i l l  o v e r l a i n  with a s i x - i n c h  layer  
of c lean t o p s o i l  and gr-  ~ S S  cover .  

Construction o f  an  8.5-acre cap o v e r  t h e  consol idated soi ls  ir! 
the  nor thern p o r t i o n  of the si te i n  conformance wi th  t h e  major 
elements d e s c r i b e d  i n  6 New York Code of Rules and Regulat ions  
Part  360 f o r  s o l i d  waste l a n d f i l l  c a p s .  Conceptually, t h e  ca=, 
w i l l  be comprised o f :  18 inches o f  c l a y  o r  a s u i t a b l e  m a t e r i a l  
t o  ensure a permeabi l i ty  of 10-7 cm/sec, s i x  inches o f  porous 
mater ia l  s e r v i n g  as a &ainage l a y e r ,  18 inches of  b a c k f i l l ,  
and 6 i nches  o f '  t o p s o i l  and g r a s s  cove r .  

Implementation of a long-term i n s p e c t i o n  a d  maintenance 

program t o  e n s u r e  cap i n t e g r i t y .  

Removal and o f f - s i t e  d isposal  o f  t h e  vacant t r a i l e r s  and two 

permanent homes t o  f a c i l i t a t e  t h e  excavat ion of s o i l s .  

Capping t h e  Wooded Wetland with  s i x  inches  of c lean  sediment.  

I f  f u r the r  s t u d i e s  conclude t h a t  t h e  add i t i on  of s i x  i n c h e s  of 
c l ean  sediment would have an a d v e r s e  impact on t h e  wetland,  



conta-lnation i n  t h e  W&td Wetland would be excavated and tfis 
Woodo5 Wetland would b2 a r o p r i a t e l y  r e s t c r t i .  

Perfcrrnance o f  a w e t l z e s  assessment  ar?f c i t i g a t i o n  plzr. 
d u r i r . ~  t h e  r emed ia l  dssign p h a s e  i n  cr5sr  t o  minimizr 
po texz ia l  a d v e r s e  impaczs t o  t h e  wet land  zr.3 t o  r e p l a c e  a,-,- 
wetlzxis l o s t  due  t o  t k  remedia t ion .  

Compliance w i t h  a l l  AXY.?.?, i n c l u d i n g  t h e  l o c a t i o n - s p e c i f i c  
ARARs i d e n t i f i e d  i n  t B l s  ROD. This  v l l l  i n c l u d e  the 
perfcrrnance o f  a Stage 13 c u l t u r a l  resourc=s s u r v e y  and a  

. f  lood>lain a s se s smen t .  

T a k i r , ~  measures t o  s e c c e  i n s t i t u t i o n a l  czr?trols t o  l i m i i  
f u t u r t  a c t i v i t i e s  i n  t h t  Korthern Aspect  ar.5 fencing t o  l i m i z  
f u t u r t  a c c e s s  t o  t h e  ca;;ed a r e a .  

DECLARATIOS OF STATUTORY DE=!CINATIONS 

The se l ec t e J  remedy m e e t s  t h t  requirements f o r  r e 2 i a l  a c t i o n s  sez 
f o r t h  i n  E X C L A  5 1 2 1 ,  4 2  U .S .C .  5 9621. I t  is p r o t e c t i v e  05 
human healch and t h e  e n v i r o ~ z e a t ,  compl i e s  wi th  Ftderal  a n d  S t a t r  
r e q u i r e m e x s  t h a t  are l e c a l l y  a p p l i c a b l e  c r  r e l e v a n t  anE 
appropr iazc  t o  t h e  remedial  ac t ion ,  and  is cosz-ef f e c t i v e  . T k  
s e l e c t e d  remedy u t i l i z e s  penanen t  s o l u t i o n s  a d  a l t e r n a t i v e  
t rea tment  t d - m o l o g i e s  t o  the mimum e x t e n t  pracr lczble ,  g i v e n  t h t  
s cope  of tke  a c t i o n .  Howevtr, t h e  remedy does r.ot s a t i s f y  t h t  
s t a t u t o r y  , r e f e rence  f o r  rezedies t h a t  employ t r ea tmen t  t h r t  
r e d u c e s  t c x i c i t y ,  m o b i l i t y ,  o r  volume o f  c o n t e n a n t s  as  t h e i r  
p r i n c i p a l  element. 

Because t h i s  remedy w i l l  r e s u l t  i n  hazardous  s&r%nces remain in5  
on  t h e  s i t e  above hea l th - base5  l e v e l s ,  a review sill be  conduc tee  
w i t h i n  f i ve  y e a r s  a f t e r  comoxement o f  t h e  re.=Gal a c t i o n ,  ane 
e v e r y  f i v e  years  t h e r e a f t e r ,  t o  ensure  t h a t  t h e  r z s d y  c o n t i n u e s  t o  
p rov ide  aetquate '  p r o t e c t i o n  cf human h e a l t h  and rLe environment.  

D a t e  
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S I T E  NAME, LOCATION AND DESCRIPTION 

The Forest Glen Subdivision S i t e  is  located in  both t h e  Town of 
Niagara and the  C i ty  of Niagara F a l l s ,  Niagara County, New York 
( see  F i g u r e  1).  The s i t e ,  approximately one-half m i l e  north of 
Por ter  Road, i s  accessed from Service Road. Wressway Village 
mobile home subdivision is  adjacent  t o  the s i t e ' s  southern 
boundary; 1-190  is t o  the north and t o  the  east ;  and the  Conrail- 
Foote ra i l road yard is  t o  the west. 

The 39-acre s i t e  (see F i g u r e  2) is  divided by East G i l l  Creek, a  
narrow, low-flowing creek, into separa te  parcels of land. South of 
G i l l  Creek is  the  now vacant 15-acre Forest Glen Subdivision, 
consist ing of 51 mobile and two permanent residences. Access to  
the  Subdivision is  through Edgewood Drive. Edgewood Drive formally 
was connected t o  an adjacent neighborhood, but the construct ion of 
1 - 1 9 0  in  the e a r l y  1 9 6 0 s  bisected the  road. The southern portion 
of the s i t e  a l so  includes the Edgewood Drive Woodeci Lots, which are 
two 3-acre undeveloped wooded l o t s  l o c a t e d ' t o  the north and south 
of Edgewood Drive. 

The northern por t ion  of the s i t e  c o n s i s t s  of the 18-acre Northe-r;l 
Aspect, which includes a  15-acre undeveloped triziigle of land which 
i s  bordered on the  west by a  berm, approximately 11 f e e t  i n  height. 
A 1.5-acre Wooded Wetland i s  part  of the  southeast por t ion  of the 
Northern Aspect. 

The s i t e  is located i n  an area zoned for  mixed r e s i d e n t i a l ,  
commercial and i n d u s t r i a l  use. The southern portion of t h e  s i t e ,  
including the Subdivision, i s  zoned f o r  res ident ia l  land use ,  while 
the  northern por t ion  of the s i t e  is zoned fo r  coiiiiercial use.  

The population of the  City of Niagara is  61,840. The population of 
Niagara County is  220,756. A t o t a l  of 517 persons l i ve  within one- 
half mile of t he  s i t e .  - . 

STTE HISTORY AND ENFORCEMENT A C T I V I T I E S  

Pr io r  t o  1973, por t ions  of the s i t e  were owned by Michigan-Mayne 
Realty, the New York Power Authority and three inciividuals, Ernest 
Booth, James Strong, and Sanford Brownlee. In 1973, the land which 
now comprises the  s i t e  was purchased by M r .  Thomas G. S o t t i l e ,  who, 



w i t h  h i s  wife,  B e t t y  S o t t i l e ,  formed t h e  Niaczra F a l l s  U . S . A .  
Campsite  Co rpo ra t i on .  Shor t ly  t h e r e a f t e r ,  2 p r o p e r t y  was 
subd iv ided .  The developmext of t h e  p r o p e r t y ,  which i n c l u d e 5  
c l e a r i n g  azd t h e  i n s t a l l a t i o n  of  r o a d s  a n d  ut i lL:ies ,  t o o k  p l a c s  
d u r i n g  t he  mid- 1970 ' s .  The s a l e  o f  t h e  p r o p e r i l e s  i n  t h e  Fores r  
Glen Subdivis ion t o  i nd iv idua l s  began i n  1979. 

Evidence of p a s t  waste  d i s p o s a l  was apparsxc d u r i n g  the  
i n s t a l l a t i o n  of u t i l i t i e s  i n  t he  S u b d i v i s i o n  which took  p l a c e  a s  
e a r l y  a s  1973. Dur ing  t h e  i n s t a l l a t i o n  o f  sewer and w a t e r  l i n e s ,  
workers  encountered  res inous  and powde r- l i ke  ~ a s t e ,  d rums ,  an6 
b a t t e r y  cas ing  par t s .  There is  a l s o  a  his:ory o f  r e p o r t s  
i n d i c a t i n g  t h a t  r e s i d e n t s  encountered w a s t e  on cke i r  p r o p e r t i e s .  
I n  June  1960, t h e  Niagara  County Hea l t h  Departmen: (NCHD) responded. 
t o  a complaint c o n c e r n i n g  the  p r e sence  o f  drum tops and  r e s i n o u s  
m a t e r i a l  on t h e  p r o p e r t y  of a  r e s i d e n t  1 on L i s a  Lane. 
Samples c o l l e c t e d  b y  t h e  N O 3  i n d i c a t e d  tha t '  t h i s  m a t e r i a l  was a  
p h e n o l i c  r e s i n .  Thomas S o t ~ i l e  was o r d e r e d  by the  NCHD i n  J u l y  
1980 t o  renove a n y  was tes  p r e sen t  a t  t h e  s i t e  to:- a n  approved 
l a n d f i l l .  I t  was subsequent ly  r e p o r t e d  t o  NCHD t h t  app rox ima te ly  
1 0  t r uck loads  o f  a ye l low r e s i n - l i k e  m a t e r i a l  wsre e x c a v a t e d  anE 
t r a n s p o r t e d  t o  t h e  CECOS L a ~ d f i l l  i n  N iaga ra  F a l l s .  

EPA f i r s t  became i n v o l v e d  i n  Fores t  Glen  i n  1 9 8 7  when b o t h  NYSDEC 
and  NCHD brought i t  t o  t h e  Acency's a t t e n t i o n .  (3n August 6 ,  1987, 
a s  p a r t  of an  i n i t i a l  s i t e  i n v e s t i g a t i o n ,  members of EPA8 s F i e l d  
I n v e s t i g a t i o n  Team c o l l e c t e d  fou r  s o i l  samples i n  t h e  nor thers  
p o r t i o n  of t h e  s u b d i v i s i o n .  A n a l y t i c a l  r e s u l t s  f o r  t h e s e  samples 
i n d i c a t e d  t h a t  v o l a t i l e  and s e m i - v o l a t i l e  o rgaz ic  c h e m i c a l s  and 
heavy metals w e r e  p r e s e n t  a t  varying c o n c e n t r a t i c x .  I n  a d d i t i o n ,  
numerous t e n t a t i v e l y  i d e n t i f i e d  and unknown con-muds which  were 
d i f f i c u l t  t o  a n a l y z e  and q u a n t i f y  w e r e  ~ o t e d  a t  h igh 
concen t r a t i ons .  I n  a n  e f f o r t  t o  de t e rmine  i f  these compounds were 
p r e s e n t  a t  o t h e r  l o c a t i o n s  within t h e  Subd iv i s i on ,  an expanded s i t e  
i n v e s t i g a t i o n  w a s  conducted i n  September 1988.  A  t o t a l  o f  63 s o i l ,  
was te ,  and sediment  samples were o b t a i n e d  a t  t h i s  time t o  a maximum 
d e p t h  of 3 - 0  f e e t .  Ana ly t i c a l  r e s u l t s  f o r  t h e s e  samples concluded 
t h a t  high c o n c e n t r a t i o n s  of unknown a n d  Ten t a t i ve ly  I d e n t i f i e d  
Compounds (TICS) w e r e  present  a t  a d d i t i o n a l  l o c a t i o n s  i n  t he  
n o r t h e r n  p o r t i o n  o f  t h e  Subdivis ion.  

I n  a  March 9, 1989 Heal th  C o n s u l t a t i o n ,  t h e  Agency f o r  Toxic 
Substances  and D i sea se  Regis t ry  (ATSDR) c l a s s i f i e 5  the  F o r e s t  Glez 



Subdivisic?. s i t e  a s  posing a  p o t e n t i a l  h e a l t h  threat  t o  r e s i d e n t s .  
ATSDR did  xot recommend tha t  r e l o c a t i o n  was required a t  t h a t  time, 

- b u t ,  ins tead,  i n d i c a t e d  tha t  TICS shou ld  be posi:ively i d e n t i f i e d  
s o  t h a t  t k s i r  h e a l t h  e f f e c t s  could be determined. 

On March 2 5 ,  1989, EPA issued an Adminis t ra t ive Order, pursuant  t o  
Sec t ion  1 0 6  ( a )  of t h e  Comprehensive Environaental Response, 
Compensation, and L i a b i l i t y  Act ' (CERCLA) , requir ing t h a t  three 
p o t e n t i a l l y  r e spons ib le  pa r t i e s  (PRPs , Thomas S o t t i l e ,  t h e  Niagara 
F a l l s  USA Campsite Corporation, and Ernes t  Booth, carry o u t  ac t ions  
t o  reduce the  immediate th rea t  posed by condit ions a t  t h e  s i t e .  
Based on information ava i lab le  a t  t h e  t ime EPA issued t h e  Order, 
t h e s e  thre5 p a r t i e s  were viable  and p o t e n t i a l l y  r e s p o n s i b l e  f o r  
contamination i n  t h e  r e s i d e n t i a l  p o r t i o n  of the  s i t e  addres sed  i n  
t h e  Adminis~ra t ive  Order. EPA ordered  t h e  PRPs t o  secure  drums and 
containers  a t  t h e  s i t e  which were l e a k i n g  o r  i q  irmediate danger of 
leaking azd t o  submit a  detai led Work Plan t o  EPA f o r  cons t ruc t ion  
and seedins of a  cover  t o  prevent c o n t a c t  with contaminated s o i l .  
The Order a l s o  d i r e c t e d  tha t  the  Work Plan  include f enc ing  of the 
undevelopee a r e a s  e a s t  of t he  Subd iv i s ion  on e i t h e r  s i d e  of 
Edgewood Drive and t h e  o f f - s i t e  d i s p o s a l  of a l l  drums and  t h e i r  
conten ts  present  a t  t h e  s i t e .  The PRPs d i d  not comply w i t h  t h i s  
Order.  

EPA e x e c u ~ s d  i n t e r i m  measures t o  s t a b i l i z e  condit ions and p ro tec t  
t h e  public a t  t h e  s i t e ,  including c o l l e c t i o n ,  s taging,  and securing 
drums of waste t h a t  were located i n  t h e  a r e a s  north and e a s t  of the 
Subdivisic:. EPA a l s o  in s t a l l ed  temporary fencing around a r e a s  of 
suspected contamination i n  the two wooded areas  north and sou th  of 
Edgewood Crive.  I n  addi t ion,  an  a r e a  where contaminants were 
d e t e c t e d  i n  h igh  concentrat ions  i n  s u r f a c e  s o i l s  was temporar i ly  
covered with c o n c r e t e .  

I n  Apri l  1989, EPA resampled approximately fou r t een  of  the  
loca t ions  t h a t  previously exhibi ted t h e  highest  concent ra t ions  of 
compounds. An a i r  sampling program was a l s o  implemented i n  April 
1 9 8 9  and included t h e  co l l ec t ion  of samples of ambient a i r  a t  
l o c a t i o n s  throughout the  Subdivision and beneath s e v e r a l  mobile 
homes and from t h e  basement of one permanent res idence.  The a i r  
sampling a c t i v i t i e s  d i d  not i d e n t i f y  any of t h e  t a r g e t  compounds, 
however, s e v e r a l  compounds were d e t e c t e d  t h a t  appeared t o  be 
o r i g i n a t i r q  from an  upwind source.  



I n  June 1999, t h e  a n a l y s i s  of the  s o i l  samples c ~ l l e c t e d  i n  April 
o f  t h e  sane y e a r  p o s i t i v e l y  i d e n t i f i e d  a n i l i x t ,  p h e n o t h i a z i ~ t ,  
mercaptobenzothiazole,  and benzothiazole  presexz i n  t h e  s o i l s  a r  
s i g n i f  icant  concen t ra t ions .  

On June 22 and 23,  1989, the New York S t a t e  Depzrtment o f  Healrh 
(NYSDOH) conducted an  eFosure  s u r v e y  a t  e F o r e s t  Gle?. 

Subdivision. I n  t h a t  survey, 39 people from 23 ks:seholds report25 
having c o x a c t  w i t h  chemical wastes, and 4 5  people r epor t ed  hea l th  
problems t h a t  t h e y  bel ieved were a s s o c i a t e d  wit:? chemicals on tke 
s i t e .  

Based on the  p o s i t i v e  i d e n t i f i c a t i o n  o f  an i l i zg ,  phenothiazine,  
mercaptobenzothiazole,  and benzo th iazo le ,  t a ~ e i h e r  w i t h  the 
presence of s e m i  - v o l a t i l e  polyaromatic hydrocar*r?s (PAHs) , ATSD3 
i s s u e d  a P re l imina ry  Health Assessment f a r  the F o r e s t  G1e.s 
Subdivision on J u l y  21, 1989, which s t a t e d  t h a t  the s i t e  posed a 
s i g n i f i c a ~ t  t h r e a t  t o  public h e a l t h  because of 2oss ib l e  contact  
w i t h  contaminated s o i l s  and wastes and  a d v i s k  t h a t  immediate 
a c t i o n  be taken t o  r e loca te  r e s i d e n t s  of  t h e  c : i r e  Subdivis ion 
beginning with t h e  most contaminated a r e a s .  

On J u l y  26 ,  1989, EPA, throcch an in t e ragency  a seenen t  w i t h  FEY-A, 
began a program which provided f o r  t h e  temporzry r e l o c a t i o n  of 
r e s i d e n t s  from t h e  Fores t  Glen Subd iv i s ion .  

On Ju ly ,  31,  1989, ATSDX issued  a Publ ic  Eeal th  Advisory 
recommending t h a t  individuals  be d i s a s s o c i a t e d  f rca  the  s i t e  , thar 
i s ,  re loca ted ,  and t h a t  the s i te  be placed on t h e  National 
P r i o r i t i e s  L i s t  (NPL) . The NPL i s  a l is t  of s i t e s  s l a t e d  f o r  EPX 
cleanup o r  en£ orcement action under CERCLA 5105- 

The Natiozal Contingency Plan (NCP)  , which s e t s  f o r t h  procedures 
and standzrds f o r  t h e  cleanup of hazardous claste s i t e s ,  s t a t e s  i a  
§3OO. 425 (c )  , Methods fo r  determining e l i g i b i l t y  for  N P L ,  t h a t  a 
r e l e a s e  nay be inc luded  on the NPL i f  ' ( 3 )  t he  re lease  s a t i s f i e s  
t h e  following c r i t e r i a :  (i) The Agency f o r  Toxic Substances  ar.6 
Disease R t g i s t r y  has  issued a h e a l t h  advisory t h a t  recomrnenes 
d i s s o c i a t i o n  of i n d i v i d u a l s  from t h e  r e l e a s e ;  (ii) EPA determines  
t h a t  the  r e l e a s e  poses  a s ign i f i can t  t h r e a t  t o  ~ h l i c  h e a l t h ;  anci 
( i i i)  EPA a n t i c i p a t e s  t h a t  i t  w i l l  be more cost  e f f e c t i v e  t o  use 
i t s  remedial a u t h o r i t y  than t o  use i t s  removal a c t t o r i t y  to respocd 
t o  the  r e l ease .  " 



Therefore, due t o  ATSDR1s Health Advisory, the s i r e  was l i s t e d  o;! 
t he  NPL on November 29, 1 9 8 9 .  Placement on the h7L enabled EPA to 
take  remedial a c t i o n  a t  t k  s i t e .  Previously, EPA had beer: 
u t i l i z i n g  i ts  removal authority t o  t a k e  i n t e r l r  ac t ions  a t  the 
s i t e .  

Af ter  completing a  PRP search, EPA compiled . a  l i s z  of PRPs  f o r  the 
Forest Glen Subdivision s i t e .  T h i s  list includes Gxdyear T i r e  and 
Rubber Company, Thomas G .  So t t i l e  and the  Niqara F a l l s  USA 
Campsite Corporation. 

On November 2 9 ,  1989, Special Notice was issxsd t o  t h e  PRPs 
pursuant t o  Sect ion 1 2 2  of the CERCLA. A sixty-dzy moratorium on 
remedial action a t  t h e  s i t e ,  sending a  good faizE o f f e r  from the 
PRPs,  was a l so  i n i t i a t e d  OR that  day. The B Z s  subsequently 
decl ined to  p a r t i c i p a t e  i n  any remedial a c t i o n  a= the s i t e .  

EPA conducted a  Focused Feasibi l i ty Study of Rtlocation Options 
(FFS) t o  evaluate i n  de t a i l  three a l t e r n a t i v e s  for  r e l o c a t i n s  
r e s iden t s  from t h e  s i t e .  The FFS evaluazsci a  No-Action 
a l t e rna t i v? ,  a s  required  by CERCLA, a s  well as temporary and. 
permanent re loca t ion  al ternat ives.  

On December 2 9 ,  1989, EPA issued a  Record of Decision (ROD) 
se lec t ing  ~ermanent  relocation of the  r e s iden t s  cf the Fores t  Gler! 
Subdivision a s  t h e  remedial action f o r  t h e  firs: operable unit  
( O U 1 )  . SPA, through the Federal Emergency Kaagement Agency 
(FEMA) , relocated t h e  r e s i d e x s  from June 1990, though December 

1 9 9 2 .  

Once EPA had r e loca t ed  the residents from the s i t e ,  a  Remedial 
Inves t igat ion and Feas ib i l i ty  Study (RI/FS) to  be performed t o  
determine the na tu re  and extent of contaminatioz a t  the s i t e  and 
t h e  remedial a l t e r n a t i v e s  which, cons i s t en t  with the NCP, may be 
implemented a t  t h e  s i t e .  E1A had informatio=? concerning the 
s u r f i c i a l  contamination i n  the Subdivision, but i t  did not know'the 
v e r t i c a l  and l a t e r a l  extent of the s o i l  contamination and no data 
ex i s ted  on the ground water. 

On June 30, 1992, EPA issued Special Notice Letters t o  t h e  PRPs .  
A sixty-day moratorium on EPX performing a  RI/fS a t  t h e  s i t e ,  
pending a  good f a i t h  o f f e r  from the P R P s ,  was also i n i t i a t e d  or? 



t h a t  day. Eowever, t h e  PRPs subsequent ly  declined t o  p a r t i c i p a i e  
- i n  any RI/FS a t  t h e  s i t e .  

EPA conducted an R I / F S  a t  the s i t e  from 1994 t o  1997. I n i t i a l  s i c s  
inves t iga t ions  w e r e  conducted i n  o r d e r  t o  charac te r ize  t h e  geologic  
and hydrogeologic condi t ions  a t  t he  s i t e .  I n  addit ion,  s u r f a c e  a26 
subsurf ace s o i l ,  wetland sediments, c r e e k  sediments, s u r f  a c e  water 
and ground water  were sampled. EPA i s  cu r ren t ly  conduc t ing  a 
supplemental ground-water RI/FS which is expected t o  be completed 
i n  June 1998. 

HIGHLIGEiTS O F  COMMUNITY PARTICIPATION 

,The R I  r epor t ,  FS r e p o r t ,  and the  Proposed Plan fo r  t h e  s i t e  were 

r e l eased  t o  t h e  p u b l i c  f o r  comment on September 24, 1997. These 
documents, a s  w e l l  a s  o the r  documents i n  t h e  adminis t ra t ive  record 
were made a v a i l a b l e  t o  t he  public a t  two information r e p o s i t o r i e s  
maintained a t  t h e  EPA Docket Room i n  Region 11, New York and the  
U . S .  EPA P e l i c  Information Off ice ,  l o c a t e d  a t  345 Thi rd  S t r e e t ,  
Niagara F a l l s ,  New York. A not ice  of  a v a i l a b i l i t y  f o r  t h e  above- 
referenced documents was published i n  t h e  EJiaaara G a z e t t e  or! 
September 24, 1997. The public comment p e r i o d  estsLblished i n  these 
documents was from September 24, 1997 t o  October 23, 1997. 

On October 15, 1997, EPA held a p u b l i c  meeting a t  the  Niagara  Fire  
Company Number One, l oca t ed  a t  6010 Lockport  Road, Niagara F a l l s ,  
New York, t o  p r e s e n t  t h e  Proposed P lan  t o  i n t e r e s t e d  c i t i z e n s  a x i  
t o  answer any q u e s t i o n s  concerning t h e  Plan and o t h e r  d e t a i l s  
r e l a t e d  t o  t h e  R I  and FS repor t s .  Responses t o  the  comments and 
questions received a t  t h e  public meeting,  along with o t h e r  w r i t t e n  
comments received du r ing  the public comment period,  a r e  i nc luded  i n  
t h e  Responsiveness Summary (see Appendix V) . In addi t ion ,  EPA a l s o  
met with the  Town of  Niagara Supervisor  and City of Niagara F a l l s  
Environmental P l a n e r  t o  presect  t h e  Proposed Plan and t o  answer any 
quest ions  concerning t h e  Plan and o t h e r  d e t a i l s  r e l a t e d  t o  t h e  R I  
and FS r epor t s .  

A t  t he  Public Meeting, EPA announced t h a t ,  i n  response .  t o  a 
r eques t ,  the  p u b l i c  comment period announced i n  the  Plan would be 
extended t o  November 24, 1 9 9 7 .  A n o t i c e  of t he  ex tens ion  o f  the  
p u b l i c  conxent p e r i o d  was published i n  t h e  Hiaaara G a z e t t e  02 

October 2 1 ,  1997. The publ ic  comment p e r i o d  was extended again 
u n t i l  Decer3er 8 ,  1997.. 



During t h i s  comment per iod,  a member o f  t h e  Office of t h e  C i ~ y  
-- Council of the  C i t y  o f  Niagara F a l l s  and t h e  Supe--visor of t h e  To-h-?. 

o f  Niagara commented tha: t he  p r e f e r r e d  a l t e r n a t i v e  ( S - 4  1 
i d e n t i f i e d  i n  t h e  Proposeci Plan i s  based upon a presumed 
r e s i d e n t i a l  use of  t h e  s i t e .  These commenters s t a t ed  t h a t  t h e  most 
productive use  of  t h i s  s i t e  would be commercial, not r e s i d e n t i a l .  
Subsequent t o  r e c e i v i n g  the aforementioned comments, EPA met with 
t h e  Mayor of Niagara F a l l s  azd h i s  s t a f f  t o  determine i f  t h e  City 
o f  Niagara F a l l s  concurred t h a t  t h e  r e s i d e n t i a l  zoning of tho, 
Subdivis ion should  be changed t o  commercial.  The Mayor a s s e r t e d  
t h a t  the City had no intent ions  t o  change t h e  r e s i d e n t i a l  zoning of 
t h e  former F o r e s t  Glen Subdivision t o  commercial zoning. 

SCOPE AND ROLE O F  RESPONSE ACTION 

S i t e  remediation a c t i v i t i e s  are sometimes segregated i n t o  d i f  fe rez t  
phases ,  o r  o p e r a b l e  u n i t s ,  so  t h a t  remediation of d i f  f  erezc 
envi ronmen~al  media can proceed s e p a r a t e l y ,  r e s u l t i n g  i n  an 
expedi t ious  c l eanup  of  the  e n t i r e  s i t e .  EPA has des igna ted  three  
operable  mits  f o r  t h i s  s i t e .  The f i r s t  operable u n i t  addressed 
t h e  permment r e l o c a t i o n  of t h e  r e s i d e n t s  of t h e  F o r e s t  Glen 
Subdivision which w a s  completed i n  1 9 9 2 .  

The remedy s e l e c t e d  i n  t h i s  ROD a d d r e s s e s  s o i l  and sediment 
contamination a t  t h e  s i t e  which EPA h a s  designated a s  t h e  second 
operable  u n i t  (OU2) of  s i t e  remediat ion.  

The t h i r d  and f i n a l  o p e r h l e  u n i t  w i l l  address ground-water 
contaminat ion .  While the sround w a t e r  underlying t h e  southern 
p o r t i o n  of t h e  s i t e  is  containinated, a d d i t i o n a l  data  a r e  required 
t o  adequately c h a r a c t e r i z e  the ground w a t e r  i n  t he  no r the rn  por t ion  
of  t he  s i t e .  A Supplemental RI/FS t o  o b t a i n  and a n a l y z e  t h i s  
information i s  c u r r e n t l y  underway and expected t o  be completed by 
June 1 9 9 8 .  

SUMMARY OF SITE CHARACTERISTICS 

EPA detected h igh  l e v e l s  of contaminat ion i n  s i t e  s o i l s  p r i o r  t o  
t h e  RI. Table 3 presen t s  a summary of these  a n a l y t i c a l  data 
c o l l e c t e d  by EPA d u r i n g  previous sampling events .  Two a r e a s  with 
t h e  highesr l e v e l s  of contamination were temporari ly covered  with 
concrete  t o  prevent  exposure t o  t h e s e  contaminants. These covered 
a r e a s  were not resampled during t h e  R I .  



As p a r t  of t h e  R I ,  i n i t i a l  s i t e  i n v e s t i g a t i o n s  ;;?re c o n d u c t e d  ir. 
o r d e r  t o  c k a r a c t e r i z e  t h e  geolcgic and hydrogeolhzic c o n d i t i o n s  a t  
t h e  s i t e .  I n  a d d i t i o n ,  sxrface  and  subsu r f az s  s o i l ,  wet lank 
sed iments ,  c r e e k  sed iments ,  surf  a c e  w a t e r  and s o u n d  w a t e r  were 
sampled.  

A geophysica l  s u r v e y  was cmduc ted  t o  invesEi5ate  s u b s u r f a c e  
c o n d i t i o n s  and i d e n t i f y  burie5 drums and  was te .  T3is work i nc luded  
a n  e l e c t r c e a g n e t i c  s u r v e y  i3 the  N o r t h e r n  Aspecc and a s e i s m i c  
r e f r ac t i o? .  s u r v e y  i n  t h e  S d A i v i s i o n .  Twelve t e s t  p i t s  were 
excavated  5 t h e  Nor the rn  Asp2ct a t  l o c a t i o n s  whert anomal ies  were 
d e t e c t e d  c ~ r i n g  t h e  geophysical  su rvey .  A t o t a l  of 4 8  s u r f a c e  s o i l  
samples  wsre c o l l e c t e d  i n  ti..? S u b d i v i s i o n ,  Nor~3e rn  A s p e c t  and 
Edgewood Drive Wooded Lots .  Ten s ed imen t  samplts were g a t h e r e d  
from the  Kcoded Wetland.  Two rounds o f  s u r f a c e  wa;er and sedimenr 
samples wers collected from Zast G i l l  C reek .  Nirs mon i to r i ng  well  
c l u s t e r s  wtre i n s t a l l e d  i n  t he  s h a l l o w  and dsrr, bed rock .  A? 
overburden n o n i t o r i n g  w e l l  a-r-d a  perched w a t e r  mozltoring w e l l  w 2 r 2  

a l s o  i n s t a l l e d  a t  one  locatio?. f o r  a  t o t a l  of  20 w s l l s .  Two rounds 
o f  ground-xzter  samples  were c o l l e c t e d  from t h e s e  v s l l s  t o  e v a l u a t e  
t h e  na tu r e  and e x t e n t  o f  g ro~qd -wa te r  contaminat ion.  

Samples c o l l e c t e d  from t h e  e f f e r e n t  media wers a a l y z e d  f o r  the  
T a r g e t  Ccqound L i s t  /Target Analyte L i s t  (TCL/TAL) . The TCL 
c o n s i s t s  of 130 compounds, i n c l u d i n g  vo la t i l e  o q a n i c  compounds, 
s e m i - v o l a t i l e  o r g a n i c  compo~?ds, p e s t i c i d e s  and. p o l y c h l o r i n a t e d  
b ipheny ls  ( X B s )  . The TAL inorganic a n a l y t e s  cons i s t  of 24 me t a l s .  
I n  add i t i c - ,  b a sed  o n  t h e  pre-XI sampl ing r e s u l t s ,  EPA deve loped  a 
s i  t e - s p e c i f  i c  list o f  rubber i n d u s t r y  chemica l s  a s s o c i a s t e d  wi th  
Goodyear, d t s i g n a t e d  as t he  Targeted Organ ic  Corn-mcnds, (see Table 
1) which wsre n o t  i n c l u d e d  i n  t h e  TCL/TAL. 

A summary of t h e  a n a l y t i c a l  dzta c o l l e c t e d  f o r  OU2, l i s t e d  b y  a r e a s  
o f  concern, c an  b e  found  i n  Table 2 o f  Appendix 11. 

Phvsical Site Conditions - 

The Fores t  Glen S u b d i v i s i o n  S i t e  is  g e n e r a l l y  f l a t ,  with t h e  ground 
e l e v a t i o n  i n c r e a s i n g  toward t h e  n o r t h .  Local v a r i a t i o n s  i n  
topography o c c u r  a l o n g  East G i l l  Creek,  t h e  berm and s e v e r a l  s o i l  
mounds. Su r f ace  e l e v a t i o n s  range from 591 f e e t  above mean sea  
l e v e l  (ma%) i n  t h e  Subdivision t o  608 f e e t  AMSL i n  t h e  Northerr! 
Aspec t .  



Geoloqv - - a x  Hvdroseolosv 

The geolo--y of t h e  reg ion  cons is t s  predominantly of compact ar?6 
g e n e r a l l y  impermeable lodgenent i l l  and g l a c i a l  l a c u s t r i n e  c lay 
common t o  the Niagara Escarpment. The lodgement r i l l  is a remnanc 
o f  t h e  receding g l a c i e r s  of the  l a s t  i c e  age. The r e s u l t i ~ g  
topography i s  g e n e r a l l y  f l a r ,  due t o  t h e  s c o u r l q  e f f e c t  o f  t h l  
g l a c i e r  a26 is p o o r l y  drained, due t o  t h e  irnpe=eabil i ty of  thz 
g l a c i a l  l a c u s t r i n e  c l a y  and g l a c i a l  t i ll .  

The regio2 sur rounding  the s i t e  e x h i b i t s  t h i s  g l a c i a l  
geomorphology, a1 though evidence of  manmade ~ o d i f  ica t i o n  i s  
apparen t .  The r e g i o n a l  overburden c o n s i s t s  of ~ l a c i o l a c u s t r i n e  
d e p o s i t s  (c lay)  and c l a y  till d e p o s i t s  overlying t h e  Lockporc 
Dolomite k d r o c k .  The Lockport Dolomite i s  a ka r s t  fo rmat ion ,  
g e n e r a l l y  150 f e e t  of  doledtone o v e r l y i n g  120- feec of l imes tones  
and shales ,  i n c l u d i n g  t h e  impermeable ~ o c h e s t ' e r  Shale, below whic? 
i s  limestoze and sandstone,  over ly ing  t h e  Queexcone S h a l e .  T h t  
bedrock beneath t h e  s i t e  and throughout t h e  region d i p s  g e n t l y  t o  
t h e  south a t  2 9  f e e t  p e r  mile. 

The Lockport Dolomite is the major water-producing formation of the 
a r e a .  A t  t h e  s i t e ,  . the  hydrogeology i s  defined b y  t h r e t  
hydros t ra t ig raphic  zones : perched overburden water, shallow bedrock 
and deep k d r o c k .  The overburden e x t e n d s  a p p r o x i a t e l y  f rom zero 
t o  20 f e e t  below ground surface (BGS) . Due t o  the  low pe rmeab i l i t y  
of  t h e  overburden c l a y  and till, perched  ground-water c o n d i t i o n s  
were e n c o ~ 2 t e r e d  a t  t h e  s i t e .  The sha l low bedrock zone extends 
from 1 6  t o  28  f e e t  BGS. Ground wa te r  i n  t h i s  zone f l o w s  both 
v e r t i c a l l y  and h o r i z o n t a l l y  through an  in te rconnec t ing  sys tem of 
c lose ly- spaced  j o i n t s  and bedding p l a n e  f r ac tu re s .  The deep 
bedrock zone is encountered a t  depths of  40  t o  45  f e e t  BGS. I t  i s  
probable  t h a t  h y d r a u l i c  communication o c c u r s  between t h e  shal low 
and deep bedrock .zones .  

There a re  four broad h a b i t a t  ca t egor i e s  a t  t h e  s i t e :  r e s i d e n t i a l ,  
wetland, aquat ic  and dis turbed upland success iona l  h a b i t a t .  Nearly 
a l l  t he  n o n - r e s i d e n t i a l  areas  of t h e  s i t e  have betn de te rmined  t o  
be wetlaze a r e a s ,  including the  fo l lowing  t s e s :  p a l u s t r i n e ,  
fo re s t ed ,  broad- leaved,  deciduous wet land;  pa lus t r ine  sc rub- shrub ,  
broad- leaved, deciduous wetland, and emergent wecland. 



Numerous on- s i t e  w i l d l i f e  observa t ions  have bee: made, inc1udir .c 
- .  . t h e  direc: o b s e r v a t i o n s  of b i r d s ,  mammals, r s n ,  a m p h i b i a x ,  

i n s e c t s  a d  a r a c h n i d s .  There were a lso  observat ions  of  w i l d l i f z  
usage,  such a s  s c a t ,  n e s t s ,  t racks ,  runways and brcwsed v e g e t a t i o ~ .  

a s  of Concern 

The s i t e  was d i v i d e d  i n t o  s i x  a reas  of concern ( A X )  (see Figure 2) 

based upor. t h e i r  unique physical c h a r a c t e r i s t i c s ,  h i s t o r i c a l  use 
and waste d i s p o s a l  p r a c t i c e s .  The f o l l o w i n g  is  a  d e s c r i p t i o n  of 
each  AOC. 

AOC 1 - Be-zii 

The 1 .8-acre  berm is  loca ted  wi th in  t h e  Northezx Aspect (AOC 2 )  . 
Approximately 1 , 3 0 0  f e e t  long, 50 f e e t  wide and 11 fee t  h i g h ,  i t  is 
bordered on t h e  west  and north by t h e  c o n r a i l  Fooce R a i l r o a d  'yare  
and t o  the  s o u t h  and  e a s t  by the  Nor the rn  Aspect. The berm was 
r epo r t ed ly  b u i l t  i n  t h e . 1 9 7 0 ~  t o  a c t  as  a sound b a r r i e r  f o r  the 
planned S ~ d i v i s i o n  and is  constructed o f  f i l l  material  a n d  na t ive  
s o i l  excavated from t h e  ground s u r f a c e  of  t he  Korthern Aspect.  
Drums of waste m a t e r i a l  were d i scove red  a long the berm a n d  were 
subsequently removed dur ing  previous EPA i n v e s t i g a t i o n s .  

AOC 2 - Northern Aspect  

The Northern Aspect c o n s i s t s  of an 1 8 - a c r e  open f i e l d  l o c a t e d  nort:? 
of  E a s t  G i l l  Creek and the  Subdivis ion.  Accordicg t o  h i s t o r i c a l  
r e c o r d s ,  t k  f i e l d  w a s  leveled and t o p s o i l  was used t o  c r e a t e  the  
e a r t h e n  b e m  t h a t  a c t s  a s  much of t h e  Northern Aspect ' s  weste-r?, 
boundary. This a r e a  is  bounded t o  t h e  s o u t h  by East G i l l  Creek a d  
Se rv i ce  Road, t o  t h e  n o r t h  by the  C o n r a i l  Foote r a i l r o a d  y a r d  ar.6 
t o  t h e  ea s t  by I n t e r s t a t e  1 9 0 .  Anecdotal  repor t s  f rom area  
r e s i d e n t s  suggest  i l l e g a l  l a n d f i l l i n g  a c t i v i t i e s  nay have occurred. . 

i n  t h e  Northern Aspec t .  - - 
. - 

AOC 3 - Wocded Wetland 

The Wooder2 Wetland is  a  1 .5-acre  l ow- ly ing  a rea  l o c a t e d  i n  the  
sou theas te rn  p a r t  of  t h e  Northern Aspect .  This  a r e a  is 
cha rac t e r i zed  a s  a p a l u s t r i n e  f o r e s t ,  broad-leaved, deciduous 
wet land.  I t  is  bounded on the  n o r t h  and west by t h e  Norther2 
a s p e c t ,  on t h e  s o u t h  of  ea s t  G i l l  Creek and t o  the e a s t  by  Serv ice  



Road. An i n t e rmi t t en t  stream was noted i n  the area occasional ly 
connecting the  Wooded Wetland t o  East  G i l l  Creek. 

AOC 4 - East G i l l  Creek 

East G i l l  Creek is  a  narrow, shallow, low-flowing creek t h a t  serves 
a s  the Subdivis ion ' s  northern boundary. Subdivision runoff is  
d i rec ted  i n t o  t h e  creek via two o u t f a l l s .  Aerial  photographs 
indica ted  t h a t  t h e  creek was rerouted i n  the l a t e  1960s from i t s  
o r i g ina l  l oca t i on  400 fee t  south of i t s  present l o c a t i o n .  The 
creek flows onto  the  s i t e  from t h e  e a s t  through a  s e r i e s  of 
cu lve r t s  t ha t  f low under 1-190 .  

AOC 5 - Edgewood Drive Wooded Lots 

These are  two wooded,' undeveloped l o t s  located north .and south of 
Edgewood Drive. The l o t s  are  b i sec ted  by ~ d ~ e w o o d  Drive and are 
both bounded by T .  Mark Drive t o  t he  west and Service Road t o  the 
e a s t .  The nor th  l o t  i s  approximately 3 acres i n  i s i z e  and is 
bounded t o  t h e  nor th  by East G i l l  Creek. The south  l o t  i s  
approximately 3 . 3  acres  i n  s i z e  and extends approximately 250 t o  
t he  south of Edgewood r ive .  Aer ia l  photographs, t oge the r  with 
s t ressed  vegetat ion and topographical depressions, suggest i l l e g a l  
l a n d f i l l i n g  occurred i n  the wooded a r ea s  over the yea rs .  

AOC 6 - Forest Glen Subdivision 

This area of concern includes the abandoned res ident ia l  Subdivision 
loca ted  i n  t h e  southwest corner of t he  s i t e .  The Subdivis ion i s  
bounded by T .  Mark Drive t o  the e a s t ,  t h e  Conrail Foote Railroad 
yard t o  the west, Lisa Lane t o  the south and East G i l l  Creek t o  the 
north.  The Subdivision i s  accessed v i a  Edgewood Drive, o f f  Service 
Road. The former residents  of t he  Subdivision were r e loca t ed  t o  
prevent t h e i r  exposure t o  high concentrations of su r f ace - so i l  
contaminants de tec ted  i n  sampling events  performed by EPA p r i o r  t o  
the RI. Areas of high contamination were temporarily covered w i t h  
concrete .  

S o i l .  Sedi ment and Surface Water Cont-ati0.q 

EPA detected high l eve l s  of contamination i n  s i t e  s o i l s  p r i o r  t o  
the  R I  (See Tab le  3 ) .  Two a r ea s  with the highest l e v e l s  of 
contamination were temporarily covered with concrete t o  prevent 



. e x p o s u r e  t o  t h e s e  contamina.?ts.  T h e s e  cove re5  a r e a s  w e r e  no i  
- resampled  c u r i n g  t h e  R I .  

I n  o r d e r  t o  c h a r a c t e r i z e  t h e  c o n t a m i n a t i o n ,  l e v e l s  o f  o r g a n i c  
con taminan t s  d e t e c t e d  a t  t h e  s i t e  w e r e  compared t o  NYSDECis 
recommended s o i l  c l e a n u p  o b j e c t i v e s  i d e n t i f i e d  i n  t h e  T e c h n i c a l  and 
Adminis  t r a c i v e  Guidance  Memorandum (TAGM) .(See Tab1 e 4 ,  Appendix 
11) . The i n o r g a n i c  compounds, w i t h  t h e  e x c e p t i o n  of m e r c u r y ,  w e r e  
compared t o  s o i l  background c o n c e n t r a t i o n s  f o r  chese  p a r a m e t e r s .  
NYSDEC Techn ica l  Guidance f o r  S c r e e n i n g  Contamina:ed S e d i m e n t s  was 
u s e d  t o  a s s e s s  s e d i m e n t s .  Ground-water c o n t a m i n z ~ i o n  was a s s e s s e d  
a g a i n s t  N a t i o n a l  Pr imary D r i n k i n g  Water S t a x i a r d s  (Maximurr, 
Contaminant L e v e l s )  and  creek  c o n t a m i n a t i o n  was compared t o  New 
York S t a t e  Water  C l a s s i f i c a t i o n  and  Q u a l i t y  S tanda rds .  

F i l l  was e n c o u n t e r e d  i n  s o i l  b o r i n g s  a n d  t e s t  pits i n  t h e  n o r t h w e s t  
s e c t i o n  of t h e  N o r t h e r n  A q e c t ,  i n  a l l  berm samples ,  i n  some 
b o r i n g s  i n  t h e  Edgewood Drive Wooded L o t s  and i n  che n o r t h e r n  and 
c e n t r a l  s e c t i o n  o f  t h e  S b d i v i s i o n .  T h i s  f i l l  va r i e s  ir! 
compositio;l  a n d  appea rance  i n  d i f f e r e n t  p a r t s  of t h e  s i t e ,  bu t  
g e n e r a l l y  i n c l u d e s  b l a c k - s t a i n e d  mater ia l  which is  a t t r i b u t e d  t o  
p a s t  dumpirg a c t i v i t i e s .  

S o i l  C o n t a n i n a t i o n :  AOC 1 - B e r m  

The h i g h e s t  l eve l s  o f  con tamina t ion  i n  t h e  Berz i  were a s s o c i a t e d  
w i t h  t h e  h e a v i l y  s t a i n e d  f i l l  m a t e r i a l .  The 'Targeted Organ ic  
Compounds were d e t e c t e d  a t  t h e  f o l l o w i n g  c o n c e n t r a t i o n s  i n  ppb: 
b e n z o t h i a z o l e  (410-150,000)  ; d i p h e n y l a m i n e  (400- 11 ,000)  ; 2- 
mercaptober .zo th iazole  (270-1,100,000) ; 2 - a n i l i n o k n z o t h i a z o l e  (90- 
960 ,000)  ; N,N1-diphenyl-1,4-benzenediamine ( 1 8 , 0 0 0- 2 1 0 , 0 0 0 ) ;  
p e r y l e n e  ( 1 , 4 0 0- 3 , 8 0 0 )  ; p h e n o t h i a z i n e  (60-4 ,600)  ; a n d  phenyl  
i s o t h i o c y a n a t e  (1 , 1 0 0 )  . The c o n c e n t r a t i o n s  of t h e s e  T a r g e t e d  
Organ ic  Com?ounds i n  t h e  B e r m  exceeded  t h e  NYSDEC c leanup  objective 
f o r  t h e s e  c o n t a m i n a n t s  by up t o  o n e  thousand t i m e s  ( 2 -  
r n e r c a p t o b e n z o t h i a z o l e )  . The semivolat i l e  o r g a n i c  compounds were 
d e t e c t e d  a t  t h e  f o l l o w i n g  r a n g e  o f  c o n c e n t r a t i o n s  i n  ppb: 
benzo  ( a ) p y r e n e  (210-3 ,800)  ; benzo-  (b)  f  l u o r a n t h e n e  ( 5 5- 1 0 , 0 0 0 )  ; 
benzo  (k) f l u o r a n t h e n e  (55-11,OOO) ; benzo  ( a )  a n t h r a c e n e  (200- 6 ,600)  ; 
p h e n o l  ( 3 3 0 - 9 , 7 0 0 ) ;  and 2- me thy lpheno l  (120- 980) .  The 
c o n c e n t r a t i o n s  o f  b e n z o ( a ) p y r e n e  a n d  p h e n o l  a r e  60 a n d  300 times 
t h e  NYSDEC c l e a n u p  o b j e c t i v e  f o r  t h e s e  c o n t a m i n a n ~ s ,  r e s p e c t i v e l y .  
The i n o r g a n i c  compounds were d e t e c t e d  a t  t h e  f o l l o w i n g  r a n g e  of  



c o n c e n t r a z i s n s  i n  mg/kg or p a r t s  p e r  m i l l i o n  (p;=! : c o b a l t  ( 1 5 . 3 -  
; 3 0 . 7 ) ;  n i cks1  ( 2 9 . 6 - 4 7 . 9 ) ;  a r s e z i c  ( 2 . 3 - 1 5 . 8 ) ;  chrzxium ( 2 1 . 4 - 1 2 0 ) ;  

m e r c u r y  (2 .19 -13 .5 )  ; l e a d  (8 .6-  7 3 . 6 ) ;  cop_cer ( 2 5 - 1 8 5 ) ;  ar.6 
vanadium (29 .1 -38 .7 )  . These n e t a l  c o n c e n t r a t i o z r  a r e  t w o  t o  f o u r  
t i m e s  g r e z z e r  t h a n  t h e i r  background c o n c e n t r z ~ i o n s ,  w i t h  t h t  
e x c e p t i o n  cf t h e  m e r c u r y  which was d e t e c t e d  a t  u=, t o  135 t i m e s  t h e  
NYSDEC c l e a u p  o b j e c t i v e  f o r  t he  c o n t a m i n a n t .  (See :&le 4 ,  Appendix 
II.) 

I t  i s  e s t i z a t e d  t h a t  t h e r e  a r e  a p p r o x i m a t e l y  Sr',000 c u b i c  y a r d s  
(cy) o f  s e s u r f a c e  s o i l  i n  t h e  Berm t h a t  c o n t a i n  c x c a m i n a n t s  above 

NYSDEC1 s c l eanup  o b j e c t i v e s .  

S o i l  C o n t z z i n a t i o n :  AOC 2  - Northern  A s p e c t  

The  T a r g e t t d  O r g a n i c  Compounds w e r e  d e t e c t e d  .i~l s u r f a c e  soil's i n  
. t h e  N o r  A s p e c t  a t  t h e  f o l l o w i n g  concenzraEions i n  ppb: 
p e r y l e n e  (50-100) a n d  2  - a n i l i n o b e n z o t h i a z o l e  (80) - The s e m i v o l a -  
t i l e  o r g = i c  compounds were d e t e c t e d  i n  s u r f a r t  s o i l s  a t  t h e  
f o l l o w i n s  c o n c e n t r a t i o n s  i n  ppb: b e n z o  ( a )  p y r c t  ( 2 7 - 2 6 0 )  ; and 
d i b e n z o  ( a ,  5 )  a n t h r a c e n e  (25-50) . The i n o r g a n i c  compounds were 
d e t e c t e d  i n  s u r f a c e  s o i l s  a t  t h e  f o l l o w i n g  concezz ra t ions  i n  ppn: 
b a r i u m  (114-278);  b e r y l l i u m  ( 0 . 2 6 - 1 . 5 ) ;  mercury ( 0 . 1 7 - 1 . 5 ) ;  a ~ l d  
n i c k e l  (16.7 - 4 9 . 1 0 ) .  

The  h ighesz  c o n t a m i n a n t  c o n c e n t r a t i o n s  w e r e  a s s o c i a t e d  w i t h  f i l l  
m a t e r i a l  i n  s u b s u r f  ace so i l s .  The T a r g e t e d  Organic Compounds were 
d e t e c t e d  i n  s u b s u r f  ace soils  a t  t h e  f o l l o w i n g  c x c o n t r a t  i o n s  i n  
p p b :  p e c l t x e  (130-450)  ; 2 - a n i l i n o b e n z o t h i a z c I t  ( 1 3 0- 2 7 , 0 0 0 )  ; 
d i p h e n y l a ~ i n e  (320- 330)  ; 2 - m e r c a p t o b e n z o t h i a z o l ~  ( 3 , 2 0 0- 2 4 , 0 0 0 )  ; 
a n i l i n e  (260-280) ; p h e n o t h i a z i n e  (270-470)  ; ; - "Uenzo th iazo le  
( 2 , 2 0 0 - 3 , 2 0 0 ) .  The c o n c e n t r a t i o n s  of t h e s e  Ta rge ted  O r g a n i c  
Compounds ix s u b s u r f  ace s o i l s  exceeded the NYSDEC c leanup o b j e c t i v e  
f o r  t l i ese  c o n t a m i n a n t s  b y  up to  28 t i m e s  ( 2  -mercap:obenzothiazole) . 
The s e m i v c l a t i l e  o r g a n i c  compounds w e r e  d e t e c t s 6  i n  s u b s u r f a c ?  
s o i l s  a t  t k t  f o l l o w i n g  c o n c e n t r a t i o n s  : d i b e n z o  (a,?) a n t h r a c e n e  (26- 
3 3 0 ) ;  b e r z ~ ( a ) p y r e n e  (78-2 ,600) ;  b e n z o ( a ) a n t h r z c t n e  ( 9 1 - 7 , 7 0 0 ) ;  
p h e n o l  (57-200) ; b e n z o  ( b )  f l u o r a n t h e n e  (l5O-l2,OO" ; c h r y s e n e  (87- 
2 , 7 0 0 )  ; an5 benzo  ( k )  f  l uo ran thene  (75-l2,OOO) . The PAHs e x c e e d e e  
NYSDEC c l sznup  o b j e c t i v e s  by more t h a n  40 t i m e s .  The i n o r g a n i c  
compounds were d e t e c t e d  i n  s u b s u r f a c e  s o i l s  z t h e  fo1lowir .c  
concentra: ions i n  ppm: a r s e n i c  ( 2 - 9 . 4 )  ; chrczium ( 6 . 2 - 3 4 . 7 )  ; 
n i c k e l  ( 6 . 3 - 5 5 . 5 ) ;  mercury ( 0 . 0 7 - 2 . 8 ) ;  vanadicx  ( 1 0 - 7 0 . 4 )  and. 



selenium (1 -4-2 ' .  6 )  . The inorganics were de tec ted  a= l e v e l s  one t o  
two times h v e  background leve ls ,  however, merccrj was p r e s e n t  a= 
concen t r a t ions  o v e r  25 times the  NYSDEC cleanup c'zject i v e  . (See 
Tab1 e 4 ,  A ~ e n d i x  11. ) 

I t  i s  estimated t h a t  t he re  are  approximately  105,000 cy of  su r f ace  
and subsurface s o i l  i n  the Nor thern  Aspect t h a t  con ta in  
contaminants above NYSDEC cleanup o b j e c t i v e s  . 

sediment' Contamination: AOC 3 - Wooded Wetland 

PAH, p e s t i c i d e  and PCB contamination was fouze i n  sediments  
throughout the  Wooded Wetland. The o n l y  Targeted Organic Compound 
d e t e c t e d  i n  sediments was perylene (120-250 ppb) . The s e m i v o l a t i l e  

. o r g a n i c  compounds (PAHs) were d e t e c t e d  i n  sz5iments a t  the  
fo l lowing  concen t r a t ions  i n  ppb: f  l uo ran thene  (200-920) ; pyrene 
(320-670) ; benzo (a )  anthracene (160-510) ; 'ch-?sene (310-680) ; 
benzo (b)  f luoranthene (570-1400) ; benzo ( k )  f  l uo ran~kene  (620 - 1 4 0 0 )  ; 
indeno(l ,2,3-CD)pyrene (150-290) ; dibenzo  (a ,  h)ancL-acene (52-80) ; 
b e n z o ( g , h , i ) p e r y l e n e  (160-390); and benzo(a)pyrzne (260-530) .  
P e s t i c i d e s  and PCBs were detected i n  sediments  a: t h e  fo l lowing  
concentra t ions:  alpha-BHC (0.47-5.5);  4,4'-DDE (1.2-12); a r o c h l o r  
1254 (68-110); and  beta-BHC ( 2 . 1 - 8 . 1 ) .  The inorsanic  compounds 
were de tec ted  i n  t h e  sediment a t  t h e  fo l lowing  c o x e n t r a t i o n s  i~ 
ppm: a r sen ic  (4 .6- 7 .7 )  ; cadmium 1 1 - 1 5  ; chroziun (36 .7- 53 .5) ;  
copper (29.2-51.9) ; l e a d  (84.8-114) ; mercury (0.55-1.5) ; n i c k e l  
(30 -5-39.2)  ; s i l v e r  (1 .2-2)  ; and z i n c  (214-374).  These i n o r g a n i c  

compounds were d e t e c t e d  a t  c o n c e n t r a t i o n s  t h a t  a r e  t w i c e  t he  
cleanup ob jec t ives  f o r  these  contaminants.  (See TGle 4 ,  Appendix 
II. ) 

I t  is est imated t h a t  t h e r e  a re  approximate ly  2400 cy  of sedimenc 
t h a t  contain  contaminants above NYSDEC c leanup  ob jec t ives .  

Sediment contaminat ion:  AOC 4 - Eas t  G i l l  Creek 
- - 

Eas t  G i l l  Creek r ece ives  storm-water runoff from t h e  s i t e .  
Ana ly t i ca l  r e s u l t s  show t h a t  s u r f a c e  s o i l  contaninat ion h a s  beer? 
t ranspor ted  i n t o  Eas t  G i l l  Creek. The h i g h e s t  c o ~ c e n t r a t i o n s  were 
seen  i n  the  downstream samples. T h e r e f o r e ,  i t  a2pears t h a t  t h s  
c reek  could a c t  as a contaminant mig ra t ion  pathway dur ing t imes  of 
high flow. Surface-water  q u a l i t y  i s '  cha rac t e r i z sd  by p e s t i c i d e  
concentra t ions  a t  o r  exceeding NYSDEC surface-water  s t a n d a r d s .  Two 



p e s t i c i d e s  w h i c h  e x c e e d e d  t h e  NYSDEC s u r f a c e - w a t e r  , s t a n d a r d s ,  
alpha-BHC and  beta-BHC (up  t o  3 ,600  ppb) , w e r e  f r e ~ ~ e n t l y  d e t e c t e d  
i n  t h e  Wooded W e t l a n d .  (See Tab l e  4 ,  Appendix 11.1 

I t  is  estimated t h a t  t h e r e  a r e  a p p r o x i m a t e l y  1 9 0  c y  o f  s e d i m e n t  
t h a t  c o n t a i n  c o n t a m i n a n t s  ahve NYSDEC c l e a n u p  o j j e c t i v e s  . 

S o i l  C o n t a m i n a t i o n :  AOC 5  - Edgewood D r i v e  Wooded L o t s  

The  h i g h e s t  c o n c e n t r a t i o n s  g e n e r a l l y  w e r e  de tecEed  i n  t h e  f i l l  
m a t e r i a l  i n  s u r f  ace s o i l s .  The T a r g e t e d  O r g a n i c  Compounds were 
detected i n  s u r f a c e  s o i l s  a t  t h e  f o l l o w i n g  c o n c e ~ t r a t i o n s  i n  ppb: 
p e r y l e n e  ( 5 - 1 2 , 0 0 0 )  ; 2 - m e r c a p t o b e n z o t h i a z o l e  ( 5 7 0 - 1 , 8 0 0 )  ; 2- 
a n i l i n o b e n z o t h i a z o l e  (1 ,300-2 ,100)  ; d i p h e n y l a m i z e  ( 5 0 )  ; N , N 1  - 
diphenyl-1,4-benzenediamine (2 ,800)  ; a n d  b e n z o t h i a z o l e  ( 2 6 0 )  . The 
c o n c e n t r a t i o n s  of t h e s e  Ta rge t ed  O r g a n i c  Compouzds exceeded t h e  
NYSDEC c l e a n u p  o b j e c t i v e  f o r  t h e s e  c o n t a m i n a n t s  by up  t o  t w o  times 
(2-mercaptobenzothiazole). The semivolat i le  o r g a n i c  compounds 
w e r e  d e t e c t e d  i n  surface  s o i l s  a t  t h e  f o l l o w i n g  c o n c e n t r a t i o n s  i n  

P P ~  : c h r y s e n e  (40- 95 ,000)  ; b e n z o  ( a )  a n t h r a c e n e  ( 5 4 - 1 0 0 , 0 0 0 )  ; 
b e n z o  ( b )  f  l u o r a n t h e n e  (100-130,000)  ; b e n z o  ( k )  f  l u o r a n t h e n e  (98-  
1 2 0 , 0 0 0 )  ; benzo  ( a ) p y r e n e  (47-88 ,000)  ; d i b e n z o ( a ,  M a n t h r a c e n e  (68-  
1 6 , 0 0 0 )  ; i n d e n o  ( 1 , 2 , 3 - c d ) p y r e n e  ( 2 4 0- 2 5 , 0 0 0 )  ; and  f l u o r a n t h e n e  (56-  
1 3 0 , 0 0 0 )  . The PAHs were found a t  c o n c e n t r a t i o n s  c=, t o  1 4 0 0  times 
t h e  NYSDEC c l e a n u p  o b j e c t i v e s  f o r  t h e s e  con tam in an:^. The i n o r g a n i c  
compounds were detected i n  s u r f a c e  s o i l s  a t  t h e  f o l l o w i n g  
c o n c e n t r a t i o n s  i n  ppm: n i c k e l  ( 23 .6 -139 )  ; mercury  ( 0 . 0 7 - 2 . 5 )  ; l e a d  
( 8 . 7 - 1 5 7 ) ;  a rsenic  ( 4 . 6 - 2 1 . 3 ) ;  b e r y l l i u m  ( 0 . 2 9  - 1 . 5 ) ;  and vanad ium 
( 3 2 . 3 - 1 2 5 )  . 

The o n l y  T a r g e t e d  O r g a n i c  Compound detected i n  s u b s u r f a c e  so i l s  i n  
t h e  Edgewood Drive Wooded Lots  was perylene (0 .08-6,800 ppb) . The 
s e m i v o l a t i l e  o r g a n i c  compounds were detected i n  s u b s u r f a c e  so i l s  a t  
t h e  f o l l o w i n g  c o n c e n t r a t i o n s  i n  p p b  : b e n z o  ( b )  f l u o r a n t h e n e  (87-  
9 8 , 0 0 0 )  ; benzo ( k )  f l u o r a n t h e n e  (85- 79 ,000 )  ; benzo  ( a )  a n t h r a c e n e  (53-  
5 6 , 0 0 0 )  ; c h r y s e n e  (56- 50,000)  ; a n d  b e n z o ( a 1 p y r e n e  ( 4 0 - 4 2 , 0 0 0 ) .  
A l t h o u g h  t h e  PAH c o n c e n t r a t i o n s  g e n e r a l l y  d e c r e a s e d  i n  t h e  
s u b s u r f a c e  s o i l s ,  t h e s e  l e v e l s  ranged from 70 t o  680 t i m e s  t h e  
NYSDEC c l e a n u p  o b j e c t i v e s .  The i n o r g a n i c s  were d e t e c t e d  i n  
s u b s u r f a c e  s o i l s  a t  t h e  f o l l o w i n g  c o n c e n t r a t i o n s  i n  ppm: n i c k e l  
( 8 . 5 - 6 9 . 4 ) ;  mercury (0 .14 , -3 .2 ) ;  c o b a l t  ( 4 . 3 - 1 6 . 8 ) ;  chromium ( 6 . 6 -  
5 4 . 4 )  ; b e r y l l i u m  ( 0 . 4 4 - 1 . 7 ) ;  barium ( 3 4 . 7 - 1 8 2 )  ; and lead (6 .3 -114 ) .  



Metals in the subsurface were found at levels up to twice 
- background levels. (See Table 4, Appendix 11. ) 

It is estimated that there are approximately 54,100 cy of surface 
and subsurface soil in the Edgewood Drive Lots that contain 
contaminants above NYSDEC cleanup objectives. 

Soil Contamination: AOC 6 - Subdivision 

The highest concentrations of contaminants were found in the fill 
in surface soil in the northern end of the Subdivision. The 
Targeted Organic Compounds were detected in surface soils at the 
following concentrations in ppb: 2-anilinobenzothiazole (90- 
330,000) ; 2-mercaptobenzothiazole (120-47,000) ; benzothiazole (120- 
10,000) ; perylene (40-650) ; N,Nt -diphenyl-1,4-benzenediamine (110- 
13,000) ; diphenylamine (40-1,600) ; phenothiazine (80-3,800) ; and 
phenyl isothiocyanate (100-130) . The concentrat ions of thesl 
Targeted Organic Compounds in the surface soils of the Subdivisior? 
exceeded the NYSDEC cleanup objective for these contaminants by up 
to 55 times (2-mercaptobenzothiazole). The semivolatile organic 
compounds were detected in surface soils a r  the following 
concentrations in ppb: benzo(a1pyrene (100-2,500); benzo(a1- 
anthracene (130-2,900); chrysene (25-2,400); benzo(b)fluoranthene 
(220-7,200) ; benzo (k)fluoranthene (220-6,900) ; dibenzo(a,h) - 
anthracene (74-530) ; phenol (85-7,800) ; and 2-methyl phenol (60- 
360). These PAH and phenol concentrations are up to 40 and 260 
times greater that NYSDPC cleanup objectives for these 
contaminanrs, respectively. While elevated levels of organic 
compounds were detected in surf ace soils, concentrations are 
significantly less than have been historically reported. The 
inorganics were detected in surface soils at the following 
concentrations in ppm: copper (4.3-387); cobalt (1.1-193); mercury 
0 . 1 -  7 ; and beryllium (0.08-0.97) . Metals were detected at 
concentrations up to nine times the NYSDEC cleanup objectives for 
these contaminants. 

The only volatile organic compounds detected in subsurface soils in 
the Subdivision were total xylenes (2 - 10,000) . The Targeted 
Organic Conpounds were detected in surface soils at the following 
concentrations in ppb: perylene (60-8,000) ; N,N1 -diphenyl-1,4- 
benzenedianine (40-25,000) ; benzothiazole (100-16,000) ; diphenyl- 
arnine (800-8,000) ; 2-rnercaptobenzothiazole (200-50,000) ; 2 -ani- 
linobenzothiazole (1,000-170,000) ; phenothiazine (800) ; and 



a n i l i n e  ( 4 0 0 ) .  The c o n c e n ~ r a t i o n s  o f  t hese  Targeted Organic 
- Compounds iil t h e  subsur face  s o i l s  of  t h e  Subdivision exceeded t k t  

NYSDEC cleanup o b j e c t i v e  f o r  these contaminants  i;;~ up t o  58 times 
(2  -mercaptobenzothiazole) . 

The semivo la t i l e  o r g a n i c  conpounds w e r e  detected i n  subsu r f  ace 
s o i l s  a t  the f o l l o w i n g  concent ra t ions  i n  ppb: benzo ( a )  pyrent 
(320-170,000) ; benzo ( a )  anthracene (460-250,OOO) ; chrysene (530- 

160,000) ; benzo ( b )  f luoranthene ( ~ ~ O - ~ ~ O , O O O )  ; dibenzo  ( a ,  h) - 
anthracene (8 ,600-8,700)  ; and phenol  (250-7,500) . The PPS 
concent ra t ions  exceeded NYSDEC c l eanup  ob jec t ives  by more thaz 
2,780 times. The inorganics  were d e t e c t e d  i n  su5surface so i l s  a= 
t h e  following concen t r a t ions  i n  ppm: n i c k e l  (0.02-132) ; chromiu: 
(0.02-46.6) ; vanadium (0 .03- 147)  ; a r s e n i c  (2.5-14.6) ; and mercury 
(0.13-25.6) . The inorganics  were d e t e c t e d  i n  the subsu r face  a: 
l e v e l s  betxeen e i g h t  t o  nine times background, Eercury, however, 
w a s  presen: a t  concen t r a t ions  250 g r e a t e r  than  the NYSDEC c leanus  
o b j e c t i v e s  f o r  t h i s  contaminant. (See Tab le  4 ,  A;?endix II.) 

I t  i s  e s t i n a t e d  t h a t  t h e r e  a re  approximate ly  67,500 cy of  su r f ace  
and subsurface s o i l  i n  t h e  Subdivis ion,  i nc lud inc  those unde r  the  
temporary conc re t e  cover ,  tha t  c o n t a i n  contamina-?ts above NYSDEC 
c leanup  o S j e c t i v e s .  Based on t h e  r e s u l t s  of severa l  sampling 
even t s  c o ~ d u c t e d  t o  d a t e  a t  the s i t e ,  no contamination was d e t e c t e e  
i n  t h e  southern p o r t i o n  of the Subdiv is ion .  Thest da t a ,  t oge the r  
wi th  a  review of a e r i a l  photqraphs  t aken  a t  t h e  s i t e ,  sugges t  tha t  
t h e  southern p o r t i o n  of the Subd iv i s ion  has  no: been used  f c r  
i n d u s t r i a l  waste d i s p o s a l .  

I n  summary, t h e  t o t a l  volume of contaminated s o i l  znd se.diments a t  
t h e  s i t e  chat  exceed s o i l  cleanup o b j e c t i v e s  is e s t i m a t e d  a t  
285,200 cy. 

REMEDIAL ACTION OBJECTIVES 

Remedial Action Ob jec t ives  (RAOS) a r e  s p e c i f i c  soa l s  t o  p r o t e c t  
human health and t h e  environment; t h e y  s p e c i f y  the contaminants of 
concern,  exposure r o u t e s ,  receptors  and  acceptaSle c o n t  aminant 
l e v e l s  f o r  each exposure  route.  

The following RAOs w e r e  e s tab l i shed  f o r  t h e  s i t e :  



Prevext human contac t  wlEh contaminated s o i l s ,  sediments ,  ar?e 

grouci water  ; 

P r e v c t  e c o l o g i c a l  contact w i t h  contamiza~ed s o i l s  and 

sedirzsnt s ; 

Miticste t h e  migration of contaminants  f rcx  s o i l s / f i l l  t c  

grouz5 water  ; 

The RAOs ukich w e r e  developed f o r  s o i l  and sediment a r e  des igned ,  
i n  p a r t ,  t o  m i t i g a t e  t h e  health t h r e a t  posed by i n s e s t i o n ,  dermal 
con tac t  o r  i n h a l a t i o n  of p a r t i c u l a t e s  where zhese s o i l s  a r e  
contac ted  o r  d i s t u r b e d .  Scch o b j e c t i v e s  a r e  a l so  des igned  t c  
p reven t  f c r t h e r  l each ing  of contaminants from  he s o i l  t o  the 
ground wat t r .  

Preliminary Remediation Goals a re  c l eanup  ob'jectives based  on the 
ava i l ab le  inf ormat i o n  and s t ~ ? d a r d s ,  such a s  a p p l i t z j l e  o r  re levanz 
and approcr ia te  (ARARs) and r i sk-based  l e v e l s  e s ~ 2 j l i s h e d  i n  the 
r i s k  assessment. The PRGs fo r  s o i l  a r e  t h e  NYSDEC recommended soil. 
c leanup o b j e c t i v e s  i d e n t i f i e d  i n  t h e  TAGM (see  7 A l e  4 ,  Appendix 
I )  . The arimary s o i l  PRGs are benzo ( a )  pyrene a t  6 1  pg/kg or ppb, 
a n i l i n e  a t  100 pg/kg o r  ppb, phenol a t  30 pg/kg o r  @, and mercuq- 
a t  0 . 1  mg/kg o r  ppm . 

The PRGs f o r  sediment a r e  hYSDEC recommended cl=anup ob  j e c t i v e s  
i d e n t i f i e s  i n  NYSDEC' s Technical Guidance f o r  Sc reen ins  
ContaminaEsd Sediment, 1 9 9 4 .  The primary s td inent  RAO f o r  
manganese i s  460 ppm. 

The RAOs z?-d PRGs were based. on t h e  assumption of a  r e s i d e n t i a l  
land-use s c e n a r i o .  .The current land-use  d e s i q a t i o n  of  the 
Subdivis ic?  is r e s i d e n t i a l .  I f  t h e  zoning c:kiiges, EPA w i l l  
cons ider  ksw t h i s  change a f f ec t s  t h e  s e l e c t e d  rezedy. . 



SUMMARY OF SITE RISKS 

A four-s te? process  is ut i l ized  f o r  a s sess ing  s i r e - r e l a t e d  hum&: 
h e a l t h  r i sks  f o r  a reasonable maximum exposure scenario : Hazari 
I d e n t i f i c a t i o n - - i d e n t i £  i e s  the contaminants of cmcern a t  a s i t e  
based on several f a c t o r s  such as  t o x i c i t y ,  f requexy of occurrence, 
and concentration. Exposure Assessment- -estimates the magnitude of 
ac tua l  and/or p o t e n t i a l  human exposures, t he  f  reqcency and durat icn 
of these exposures, and the pathways ( e . g . ,  ingesting contaminate5 
well-water) by which humans are  p o t e n t i a l l y  eqosed .  - Toxicity 
Assessment--determines the types of adverse hea l th  e f f e c t s  
associa ted  with chemical eqosures ,  and the  re la t ionsh ip  betwee: 
magnitude of exposure (dose) and s e v e r i t y  of adverse e f f e c t s  
(response) . R i s k  Characterization- -summarizes -and combines outputs 
of the e-sure and tox ic i ty  assessments t o  ljrovide a quan t i t a t i ve  
assessment of s i t e - r e l a t e d  r i s k s .  

The s i t e  baseline r i s k  assessinent began with selecting contaminants 
of conce-T- (COCs)  f o r  the  various s i t e  media: so i l s ;  ground water; 
su r face  water; and sediments. COCs a r e  selected based on ths  
frequency of d e t e c t i o n  i n  RI samples,  the magnitude of the 
concentrations de tec ted  a?d the  r e l a t i v e  t ox i c i t y  of t k  
contaminar?ts. COCs characterize t h e  contaminants t h a t  a r e  mosr 
representar ive of r i s k s  a t  the s i t e .  

The baseline r i s k  assessment evaluated t he  health e f f e c t s  which 
could resu l t  from current  aqd fu tu r e  s i t e - u s e  condit ions.  Under 
cu r r en t  -use cond i t ions ,  exposure pathways based on i n g e s t i o n  ane 
dermal contact wi th  contaminants i n  s o i l  and de-ma1 c o n t a c t  with 
sediments and s u r f a c e  water a t  t he  s i t e  were evaluated f o r  bot5 
a d u l t  and ch i l d r en  t respassers .  Under future-use cond i t ions ,  
p t e n t i a l  r s s i den t s  were evaliiated f o r  inges t ion  a d  dermal c o n t x z  
with contaminants i n  surface s o i l  and sediments, i n h a l a t i o n  of 
pa r t i cu l a t e s  from surface  s o i l ,  i nge s t i on  of . g r o ~ q d  water ,  dermal 
contact  w i t h  ground water, inhalation of VOCs i n  ground water  while 
showering and i nges t i on  of chemicals present  in  sediment . ane 
su r face  water a t  t h e  s i t e .  Future-use r i s k s  t o  cons t ruc t i oz  
workers or! s i t e  were evaluated through ingest ion,  dermal contact 
and inhalat ion of pa r t i cu la tes  from s u r f  ace and subsurf a c e  s o i l .  



Current f e d e r a l  gu ide l ines  f o r  a c c e p t a b l e  e.Gosures a r e  a n  
i nd iv idua l  l i f e t i m e  excess carc inogenic  r i s k  ir. the  t o  10' 
i .  e .  , a one- in- ten- thousand t o  one - in -a - rn i l l im  e x c e s s  cancer 
r i s k  o r  l ike l ihood of an  addi t ional  i n s t a n c e  of cancer developins)  
and a maxiinurn h e a l t h  ~ a z a r d  Index ( H I ) ,  which r e f l e c t s  noncarcin-  
ogenic e f f e c t s  f o r  a human receptor ,  e q u a l  t o  1 . 0 .  An H I  g r e a t e r  
than 1 . 0  i n d i c a t e s  a po ten t i a l  of noncarcinogenic h e a l t h  e f f e c t s .  

The r e s u l t s  of t h e  basel ine human h e a l t h  r i s k  assessment  are 
contained i n  t h e  Endangemen t Assessment, Forest  Glen Si te, Niagara 
F a l l s ,  New York, d a t e d  Novernber 1996 which was prepared  by CE?! 
Federal  Programs Corporation.  Under c u r r e n t  -use c o n d i t i o n s ,  s i t e  
exposure pathways were evaluated f o r  teenage t r e s p a s s e r s .  
Receptors f o r  f u t u r e - u s e  condi t ions  a t  t h e  s i t e  were a d u l t s  and 
ch i ld ren .  

The r i s k  assessment concluded t h a t  t eenage  t respassers  w e r e  not a t  
r i s k  from p o t e n t i a l  contact  with contamination in  s i t e  media, based 
on an estimated r is 'k  of 3 .1  x The noncancer H I  f o r  teenace 
t r e spasse r s  ( H I = O .  26) was well below t h e  t a r g e t  l eve l  of 1. 

However, the  r i s k  assessment concluded t h a t  2 o t e n t i a l  f  u tu r t  
r e s iden t s  would be a t  r i s k  from exposure t o  s i t e - s o i l  contamination 
and from i n g e s t i o n  of the  organic compounds i n  the  s i t e  g r o u ~ d  
water .  

For fu ture-use  cond i t ions ,  the  g r e a t e s t  carcinogenic r i s k s  t o  
potent ia l .  r e s i d e n t s  resu l ted  from t h e  incidental i n g e s t i o n  of 
s u r f a c e  s o i l s  from t h e  Edgewood Drive Wooded LoCs. These r i s k s  
a r e  4 . 2  x f o r  a d u l t s  and 9 . 6  x l o v 4  f o r  chilrken, which exceed 
t h e  target  r i s k  range .  The q e a t e s t  s i n g u l a r  cont r ibu tor  t o  these 
r i s k s  is benzo ( a )  pyrene.  The carc inogenic  r i s k  from t h e  inges t ion  
of s i t e  cround wa te r  . fo r  adu l t s  i s  7 . 4  x lo- ' -  T h i s  r i s k  is 
pr imari ly  3 r e s u l t  of t h e  presence of v i n y l  chloride and n-ni t roso-  
di-n-propylamine. 

- - 
Many of the  Ta rge ted  Organic Compounds, including 2 -aniline- 
b e n z o t h i a z ~ l e ,  benzothiazole and phenyl i s o t h i o c y a a t e ,  do n o t  have 
t o x i c i t y  da ta  a v a i l a b l e .  Therefore,  t h e s e  compounds were nci 
included i n  t h e  r i s k  ca lcu la t ion .  Th i s  may have wderes t ima ted  the 
r i s k s  a t  the s i t e .  In  addit ion,  r i s k s  may have been underestimate; 
because E?fi performed the r i s k  assessment s ~ l e l y  u s i n g  data 
gathered dur ing  t h e  R I .  Areas w i t h  high concen t ra t ions  of 



contaminar,ts which were covered during the  remo-.-al a c t i o n  a t  the 
s i t e  were r.ot resampled during t he  R I  and inclxded i n  t h e  r i s k  
assessment ana lys i s .  There a r e  s i gn i f i can t  po t en t i a l  r i s k s  

= associated. with t he  concentrations of contaminants detected durins 
sampling events p r i o r  t o  the R I .  Ani l ine ,  fo r  example, poses a 
significan: p o t e n t i a l  cancer r i s k  on t he  order cf lx10m4 based on 
t he  maxinm concentrat ion detected (11,000,0C.3 ppb) .  Based 
primarily or! the  presence of the Targeted Organic Compounds, ATSDX, 
i n  the July 1989 Health Advisory, determined that t h e r e  was a 
"s igni f icact  r i s k  t o  human health" a t  t h e  s i t e .  

The highest noncarcinogenic HIS fo r  the  fu ture  res ident ia l  scenario 
f o r  children by exposure via inges t ion and inhalation (pr imar i ly  
manganese) a r e  a s  follows: Subdivision-4.9; Norzhern Aspect - 3 .3 ;  
Edgewood Drive Wooded Lots-3.2. The H I  f o r  furure r e s i d e n t i a l  
exposure via inges t ion  of ground water i s  8 fo r  adults  and 1 9  for 
chi ldren.  The primary contr ibutors  t o  these r i s k s  a r e  1,2-  
dichloroethene, hexachlorobutadiene, arsenic - And manganese. 

Based on the r e s u l t s  of the basel ine  r i s k  asstssment, EPA has 
determined t h a t  a c tua l  o r  threatened re leas t s  bf haiardous 
substances from the  s i t e ,  i f  not addressed by the preferred  
a l t e rna t iva  o r  one of the other a c t i v e  measures considered, may 
present a current o r  potent ial  th rea t  t o  public h ta l th ,  welfare o r  
t h e  envirorzaent. 

A four-ste? process is  u t i l i z ed  f o r  assessing s i t e - r e l a t e d  
ecological  r i s k s  f o r  a reasonable maximum eFosure  scenario:  
Problem Fo-mulation- -a qual i ta t ive  evaluat ion of the contaminant 
re lease ,  n ig ra t ion  and fa te ;  i d e n t i f i c a t i o n  of contaminants of 
concern, receptors,  exposure pathways and known ecological e f f ec t s  
of the contaminants; and, selection of endpoints for f u r t h e r  study. 
Exposure Assessment--a quant i ta t ive  evaluation of contaminant 
release,  migration and fa te ;  character iza t ion of exposure pathways 
and receptors ; and, measurement o r  est imation of exposure-point 
concentrations.  dol logical ~ f f e c t s -  ~ s se s smen t -  - l i t e r a tu re  reviews, 
f i e l d  studies and tox i c i t y  t e s t s ,  l ink ing  contamization t o  e f f ec t s  
on ecological recep tors .  R i s k  Characteriza tio2- -measurement o r  
estimation of both current  and fu tu re  adverse e f fec t s .  



1 The p o t e n t i a l  r i s k  t o  ecologic r e c e p t o r s  a t  the  s i t e  was a s s e s s e e  
by  comparirg t h e  e s t ima ted  exposure l e v e l s  with t o x i c i t y  va lues .  
Aquat ic ,  2s wel l  a s  t e r r e s t r i a l  r i s k s ,  were consi2ered. Aquatic 
r i s k s  f ro2 East  G i l l  Creek sediment and suriace w a t e r  were 
eva lua ted  using t h e  muskrat as  a  r e c e p t o r .  Terreszr ia l  r i s k s  were 
eva lua t ed  using t h e  s h o r t t a i l  shrew and t h e  r e d - t a i l  hawk. 

Evaluat ion of t h e  muskrat a s  an e c o l o g i c a l  receptor f o r  chemicals  
from East G i l l  Creek sediment and s u r f a c e  water i n d i c a t e s  the  
p o t e n t i a l  fo r  bo th  a c u t e  and chronic adve r se  effeczs.  Aluminum and 
i r o n  a r e  the major con t r ibu to r s  t o  t h e s e  p o t e n t i a l  adverse e f f e c t s .  

Chemicals i n  s i t e  s o i l s  a l so  p re sen t  . t h e  p o t e n ~ l a l  f o r  adverse  
e f f e c t s .  For t h e  s h o r t t a i l  shrew, an  e c o l o g i c a l  r e c e p t o r  a t  the  
b a s e  of th s  food c h a i n ,  the  p o t e n t i a l  e x i s t s  for  both a c u t e  and 
ch ron ic  e f f e c t s  from exposure t o  contaminated soi ls  i n  t h e  Northern 
Aspec t ,  Subdivis ion,  Wooded Wetland and  ~d~ewcmd Drive Wooded 
L o t s .  The primary cont r ibu tor  t o  t h i s  r i s k  is leas ,  wi th  chromium 
and copper a s  secondary  con t r ibu to r s .  For  t h e  reE- ta i led  hawk, ar! 
eco log ica l  r ecep to r  a t  t he  top of t h e  food chain,  KO acu te  adverse  
e f f e c t s  a r e  expec ted  from exposure t o  s i t e  s o i l s ,  e i t h e r  fror, 
i n d i v i d u a l  AOCs o r  from the  e n t i r e  s i t e .  However, t h e  p o t e n t i a l  
e x i s t s  f o r  chronic  adverse  e f f e c t s  f o r  t h e  r e d - t a i l  hawk, p r i m a r i l y  
from copper. 

I t  is possible  t h a t  some eco log ica l  COCs detected i n  o n - s i t e  
sediment a d  s u r f a c e  water are  not r e l a t e d  t o  s i t e  a c t i v i t i e s ,  but 
were t rans2orted from an upstream s o u r c e .  An exzziple of  t h i s  i s  
water  flowing o n t o  t h e  s i t e  i n  Eas t  G i l l  Creek con ta ins  h igher  
concent ra t ions  of compounds than w a t e r  leaving the  s i t e .  An 
inves t iga t ion  of such  po ten t i a l  upstream sources  of contaminat  ion,  
which may be impacting t h e  s i t e ,  is  planned a s  par t  of t h e  ongoing 
Supplementzl RI/FS . 

Risk Assessment . - 

The procednre and i n p u t s  used t o  a s s e s s  r i s k s  i n  t h i s  e v a l u a t i o n ,  
a s  i n  a l l  such assessments,  a r e  s u b j e c t  t o  a  wide v a r i e t y  of 
u n c e r t a i n t i e s .  I n  genera l ,  t he  main sources  of u n c e r t a i n t y  
i n c l u d e :  

environmental  chemistry sampling and ana lys i s ;  . environmental  parameter measurement; 



f a t e  and t r a n s p o r t  modeling; 
e-uposure parameter e s t i m a t i o n ;  and, 
t o x i c o l o g i c a l  data .  

Uncer ta in ty  i n  environmental  sampling a r i s e s ,  Ir. p a r t ,  . from the 
p o t e n t i a l l y  uneven d i s t r i b u t i o n  of chemica l s  i n  t k  media sampled. 
Consequently, t h e r e  i s  s ign i f i can t  u n c e r t a i n t y  2 t o  t h e  a c t u a l  
l e v e l s  present .  Environmental chemis t ry - ana lys i s  e r r o r  c a n  s t en  - .  from several  s o u r c e s ,  including t h e  e r r o r s  lslnerent i n  ths  
a n a l y t i c a l  cethods and c h a r a c t e r i s t i c s  o f  t h e  matrix being sampled. 

Unce r t a in t i e s  i n  t h e  exposure assessment  a r e  relared t o  e s t i m a t e s  
of  how o f t e ~  an i n d i v i d u a l  would a c t u a l l y  come ir! c m t a c t  w i t h  ths  
contaminants of concern,  the p e r i o d  o f  time c-W-tr which such 
exposure w x l d  o c c u r ,  and i n  t h e  models used ~3 e s t i m a t e  the 
concent ra t ions  of  t h e  contaninants o f  concern E X  t h e  p o i n t  of 
exposure .  

Unce r t a in t i e s  i n  t ox ico log ica l  d a t a  o c c u r  i n  ex r rapo la t ing  both 
from animals t o  humans and from h igh  t o  low doses of exposu re ,  a s  
w e l l  a s  from t h e  d i f f i c u l t i e s  i n  a s s e s s i n g  the t o x i c i t y  of a 
mixture  of chemicals.  These u n c e r t a i n t i e s  a r e  ad+essed b y  making 
conserva t ivs  assumptions  concerning r i s k  and eGcsure  parameters  
throughout the  assessment .  As a  r e s u l t ,  t h e  basellze human hea l th  
r i s k  assessztent p rov ides  uper -bound e s t i m a t e s  cf t h e  r i s k s  t o  
p o p u l a t i o r s  n e a r  t h e  s i t e ,  and it  i s  h i 5 2 y  u n l i k e l y  t o  
u n d e r e s t i ~ a c e  a c t u a l  r i s k s  r e l a t ed  t o  t h e  s i t e .  

More spec i f i c  in format ion  concerning p u b l i c  heal th  r i s k s ,  i n c l u d i n s  
a q u a n t i t z r i v e  e v a l u a t i o n  of t he  d e g r e e  of r i s k  z s s o c i a t e d  with 
v a r i o u s  e w s u r e  pathways, is presen ted  i n  t h e  EPR's b a s e l i n e  huma 
h e a l t h  r i s k  assessment  report  f o r  OU2. 

The greatesc  ca rc inogen ic  r i s k s  a t  t h e  s i t e  revealed d u r i n g  OU2, 
assuming t ts  f u t u r e  l a n d  use a t  t h e  s i t e  remains r r s i d e n t i a l ,  a re  
a s s o c i a t e d  wi th  t h e  ingest ion of s u r f a c e  s o i l  by a d u l t s  and 
c h i l d r e n  iz t h e  Edgewood Drive Wooded L o t s  and the i n g e s t i o n  of 
ground water. The g r e a t e s t  noncarcinogenic  r i s k s  a t  t h e  s i t e  a re  
a s soc ia t ed  wi th  t h e  ingest ion of s u r f a c e  s o i l  by a d u l t s  and 
c h i l d r e n  Fr. t h e  Subdivis ion,  Northern Aspect  and t::s Edgewood Drive 
Wooded Lots and t h e  inges t ion  of ground water .  



I n  l i g h t  of t h e  above, EPA has determined t h a t  ac::zl o r  t h rea t ened  
. - 

r e l e a s e s  of hazardous substances from t h i s  s i t e ,  ~i not addressed  
by  implemexting t h e  response a c t i o n s  s e l e c t e d  i n  t h i s  ROD, may 
p r e s e n t  a  ~ o t e n t i a l  t h r e a t  t o  p u b l i c  h e a l t h  ar.E wel fa re ,  or the  
environmenz. 

DESCRIPTIOS O F  REMEDIAL ALTZ-WATIVES 

CERCLA reqxi res  t h a t  each se lec ted  s i t e  remedy be p r o t e c t i v e  of 
human healch and t h e  environaent , be cost -ef f  eczive, comply w i  t k  
o t h e r  s ta tccory  laws,  and u t i l i z e  permanent s o l u t l m s ,  a l t e r n a t i v e  
t r ea tmen t  t echno log ie s  and resource r ecove ry  a l z e r n a t i v e s  t o  t he  
maximum exzent p r a c t i c a b l e .  In a d d i t i o n ,  t h e  sza tu te  i n c l u d e s  z 
preference  f o r  t h e  use  of treatment as a p r inc ipa l  element f o r  t he  
r educ t ion  of t o x i c i t y ,  mobility, o r  volume cf the  hazardous 
subs tances-  

S i x  s o i l  r m e d i a l  a l t e r n a t i v s s  f o r  a d d r e s s i n g  t?e contaminat ion 
associated.  with t h e  Forest  Glen Subdiv is ion  S i t e  1;2re-. e v a l u a t e d  i~ 
d e t a i l  i n  the  Proposed Plan and i n  t h e  Record of Decision.  

C o n s t r u c t i m  t ime r e f e r s  t o  t h e  t ime  r e q u i r k  t o  p h y s i c a l l y  
cons t ruc t  tke remedial  a l t e rna t ive .  T h i s  does noc include t h e  time 
r equ i r ed  t o  n e g o t i a t e  with the r e spons ib l e  p a r t i e s  f o r  t h e  remedial  
d e s i g n  and remedia l  ac t ion ,  o r  d e s i g n  t h e  receiy  o r  to  o b t a i z  
i n s t i t u t i o z a l  c o n t r o l s .  

During the  d e t a i l e d  evaluation of  remedia l  a l ~ e r n a t i v e s ,  each 
a l t e r n a t i v s  was a s ses sed  against n ine  eva lua t ion  c r i t e r i a ,  namely, 
o v e r a l l  p rc i ec t ion  o f  human health and t h e  envircr--rent, compliance 
w i t h  ARARs, long-  term ef fec t iveness  and permanezce, r e d u c t i o n  of 
t o x i c i t y ,  n o b i l i t y ,  o r  volume th rough  treatiz?nt, s h o r t - t e r n  
e f  f ec t iven=ss ,  implementabil i ty,  c o s t ,  and s t a t e  and community 
acceptance.  (See Table  5, Appendix II. ) 

A l t e r n a t i v e  S-1: N o  Further Action . -  

C a p i t a l  Ccst $ 586,800 
Annual O G I  Cost $ 9 , 6 0 0  

Presen t  Worth Cost $ 643,500 
Time t o  Cczstruct  None . 



CERCLA r e q ~ i r e s  t h a t  t h e  uNo-Actionll a l t e r n a t i v e  be c o n s i d e r e d  as  
- a base l ine  f o r  comparison with o the r  a l t e r n a t i v e s .  The No-Further- 

Act ion a l t e r n a t i v e  does  not inc lude  i n s t i t u t i c s a l  c o n t r o l s  c r  
a c t i v e  renedia l  measures t o  address  o n - s i t e  co,raininated s o i l s .  
However, t h i s  response act ion does i n c l u d e  t h e  iz;1?rnentation of  a  
ground-water moni tor ing  program t o  moni tor  c o n t a s n a n t  m i g r a t i c n  
from containinated s o i l s .  

The No-mrther-Act ion a l t e r n a t i v e  a l s o  woul5 i n c l u d e  the 
development and implementation of a  p u b l i c  awarextss and educa t ion  
program fo r  t h e  r e s i d e n t s  i n  the  a r e a  surround in^ the s i te .  This 
program would i n c l u d e  the p r e p a r a t i o n  and e i s t r i b u t i o n  of 
informat ional  p r e s s  r e l eases  and c i r c u l a r s  and cmvening  pub l i c  
meetings.  These a c t i v i t i e s  would s e r v e  t o  e n h z z e  t h e  p u b l i c ' s  
knowledge of t h e  cond i t ions  e x i s t i n g  a t  t h e  s i t e .  

T h i s  a l t e r n a t i v e ,  i f  se lected,  would r e s u l t  i2 contaminants  
remaining o n- s i t e  i n  concentrations exceeding healrh-based l e v e l s .  
Therefore ,  under CERCLA, the s i t e  would have t o  be. reviewed ai 
l e a s t  every f i v e  y e a r s .  

A l t e r n a t i v e  S - 2 :  Limited Action 

C a p i t a l  Cost $ 1,173,800 
Annual 06F.Y Cost $ 35,100 
Presen t  Worth Cost $ 2,469,200 
Time t o  Construct 6 months 

T h i s  a 1  t e n a t i v e  i n c l u d e s  the i n s t a l l a t  i o n  of a  f ence sur rounding  
t h e  s i t e ,  t h e  implementation of i n s t i t u t i o n a l  c o n t r o l s  ( the  
placement of r e s t r i c t i o n s  of ground-water wel ls  a t  t h e  s i t e  and 
l i m i t a t i o n s  on t h e  f u t u r e  use of t h e  s i t e )  an6 a  ground-water 
monitoring program t o  monitor contaminant a i g r a t i o n  f  rcn 
contaminated s o i l s .  

This  l imi ted- ac t ion  a l t e r n a t i v e  would a l s o  include the  development 
of publ ic  awareness and education programs f o r  the r e s i d e n t s  i n  the  
surrounding a r e a  ( s e e  Alternat ive  S-1) . 

T h i s  a l t e r n a t i v e ,  i f  se lec ted ,  would r e s u l t  i n  contaminants  
remaining o n - s i t e  i n  concentrat ions exceeding hea l~h-based  l e v e l s .  
Therefore ,  under CERCLA, the s i t e  would have t o  be reviewed a t  
l e a s t  every f i v e  y e a r s .  



Alternative S-3 : Capping (6 NYCRR Part 360 Cap) 

Capital Cost $ 10,207,300 
Annual O&M Cost $ 112,300 
Present Worth Cost $ 12,454,000 
Time to Construct 12 months 

The major feature of this alternative is the construction of a 
hazardous waste landfill cap to eliminate the threat of exposure to 
contaminated soils. Contaminated soils would be consolidated and 
it is estimated that the final size of the capped area would be 
approximately 17 acres. The cap would be built according to NYSDZC 
regulations (6 NYCRR Part 360), with the exception of the Wooded 
Wetland which would be capped with six inches of sediment.l No 
intrusive activities should be performed on the cap in order to 
preserve its integrity. Therefore, this alternative would include 
taking steps to secure institutional controls to limit future 
activities at the site and fencing to limit future access. The 
vacant trailers and two permanent homes would be removed in order 
to prepare the site for capping. A ground-water monitoring 
program would be implemented to assess the effectiveness of ths 
remedy. 

This alternative, if selected, would result in contaminants 
remaining on-site in concentrations exceeding health-based levels. 
Therefore, under . CERCLA, the site would have to be reviewed at 
least every five years. 

Alternative S-4: Excavation, Consolidation and On-site Disposal 

Capital Cost $ 15,357,800 
Annual O&M Cost $ 34,300 
Present Worth Cost $ 16,397,000 
Time to Construct 18 months 

This alternative includes the excavation of approximat'ely 190,200 
cy contaminated soils from the AOCs 1,5 and 6, and 190 cy of 
sediment from East Gill Creek and the consolidation of these 
excavated soils in the Northern Aspect. The contaminated soil and 
sediment would be compacted and covered with a cap approximately 
8.5 acres in size and approximately 30 feet in height in accordance 
with 6 NYCRR Part 360, with the exception of the Wooded Wetland 



which would be covered w i t h  s i x  i n c h e s  of  sedimer.:.' The vacant 
t r a i l e r s  azd two permanent homes would be remcvsd i n  o r d e r  t o  
p r e p a r e  the  s i t e  f o r  excavation. Excavated a reas  would be 
b a c k f i l l e d  with  c l e a n  f i l l  and t o p s o i l  and seede?. Monitoring 
w e l l s  i n  the Northern Aspecc would be monitore5 t o  e n s u r e  the 
e f f ec t iveness  of t h e  remedy. T h i s  a l t e r n a t i v e  would inc lude  taking 
s t e p s  t o  secure  i n s t i t u t i o n a l  c o n t r o l s  t o  l i m i t  fu ture  a c t i v i t i e s  
i n  t h e  Northern Aspect  and fencing t o  l i m i t  fu ture  a c c e s s  t o  the 
capped area .  T h i s  a l t e r n a t i v e  would r e s u l t  i n  r e s ~ r i c t i n g  f u t u r e  
u s e  i n  the  Northern Aspect, but would a l l o w  productive u s e  of  the 
remainder of t h e  s i t e .  

T h i s  a l t e r n a t i v e ,  i f  se lected,  would r e s u l t  i n  contaminants  
remaining o n - s i t e  i n  concentrations exceeding  health-based l e v e l s .  
Therefore ,  under CERCLA, the s i t e '  would have t o  be reviewed ac 
l e a s t  every f i v e  y e a r s .  

Alternative S-5 : Excavation and Off-site Disposal 

C a p i t a l  Cos: $ 106,350,434 
Annual O&M Cost $ 0 '  
P re sen t  Worth Cost $ 106,350, 434  
Time t o  Construct 1 2  months 

T h i s  a l t e r n a t i v e  a l s o  includes t h e  excava t ion  cf approximately 
282,600 cy contaminated s o i l s  from AOCs 1,2,5 and 6, and 2 , 5 9 0  cy 
of sediments from Eas t  G i l l  Creek and t h e  Wooded Wetland. Excavated 
a r e a s  would be b a c k f i l l e d  with c l e a n  f i l l ,  topso i l  and seeded  i n  
t h e  Northern. Aspect ,  t h e  Berm, the  Wooded Lots  and. che Subdiv is ion .  
Sediments from t h e  Eas t  G i l l  Creek would be replaced with  m a t e r i a l  
of  a s imi l a r  n a t u r e  and the  Wooded Wetland would be a p p r o p r i a t e l y  
r e s t o r e d .  Waste c h a r a c t e r i z a t i o n  samples  would be c o l l e c t e d  and 
analyzed,  and t h e  contaminated s o i l s  disposed i n  a Resource 
Conservation and Recovery Act (RCRA) l i c e n s e d  and %proved o f f  - s i t e  
hazardous waste l a n d f i l l .  The vacant  t r a i l e r s  a d  two permanent 
homes would be removed t o  prepare t h e  s i t e  f o r  excavat ion.  - 

lIf furcher studies conclude that the addition of s i x  inches of clean 
sediment would have an adverse impact on the wetland, conta5nation in the 
Wooded Wetlad would be excavated n d  the Wooded Wetland wccld be appropri- 
ately restored. It is extimated that this work could be performed at a cost 
of approximately $ 5 0 , 0 0 0 .  



Once the excavation work has been completed, there would be no 
_ future O&M costs or ground-water monitoring associated with this 
alternative because no contaninants would remain ox-site exceedin5 
heal th-base6 levels. 

A1 ternative S- 6 : Excavation and On- si te Low Temperature Desorption 
and Solidification/Stabilization 

Capital Cost $ 81,986,000 
Annual O&M Cost $ 0 
Present Worth Cost $ 81,986,000 
Time to Construct 18 months . 

This alternative also includes the excavation of approximately 
282,600 cy contaminated soils from AOCs 1,2 5 and 6, and 2,590 cy 
of sediments from East Gill Creek and the Wooded Wetland. These 
soils and sediments would then be treated on-site to remediate the 
organic contamination using low temperature thermal desorption 
(LTTD) . The excavated soils and sediments would be fed to a mobile 
LTTD unit brought to the site, where hot air injected at a 
temperature zbove the boiling points of the organic contaminants of 
concern would allow them to be volatilized into gases and escape 
from the soil. The organic vapors extracted from the soil would 
then either be condensed, trznsferred to another medium (such as 
activated carbon) or thermally treated in an afterburner operated 
to ensure the complete destruction of the volatile organics. The 
off-gases would be treated through a carbon vessel. Once the 
treated soil achieved the TAG4 objectives, it would be tested ir, 
accordance with the Toxicity Characteristic Leaching Procedure 
(TCLP) to determine whether it constitutes a RCRA hazardous waste 
and, provided that it passes the test ( i  . e. , it is determined to be 
a hazardous waste), this treated soil would need to undergo on-site 
stabilization/solidification to chemically fix the inorganic 
contaminants to prevent leaching. The excavated areas would be 
backfilled with the treated soil and would be restored as described 
under Alternative S-5. Treatability studies would have to be 
performed during the remedial design phase to establish optimum 
operating conditions for the L?TD and solidification/stabilization. 
The vacant trailers and two permanent would be removed'to prepare 
the site for excavation. 

Similar to Alternative S-5, once the contaminated soils have been 
treated and stabilized, there would be no future O&M costs or 



ground-water monitoring associated with this alten-ative because no 
contaminants would remain on-site exceeding health-based levels. 

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

During the detailed evaluation of remedial alternatives, each 
alternative was assessed utilizing nine evaluation criteria as set 
forth in the NCP and OSWER Directive 9 3 5 5 . 3 - 0 1 .  These criteria 
were developed to address the requirements of Section 121 of CERCLA 
to ensure all important considerations are factored into remedy 
selection decisions. 

- - 

The following "threshold" criteria are the most irrportant, and tnust 
be satisfied by any alternative in order to be eligible for 
'selection: 

1. O v e r a l l  protection of human hea l th  and the e n v i r o n m e n t  
addresses whether or not a remedy provides adequate protec"  ion 
and describes how risks posed through each exposure pathway 
(based on a reasonable maximum exposure scenario) are 
eliminated, reduced, or controlled through treatment, 
engineering controls, or institutional controls. 

2. Compl iance  w i t h  ARARs addresses whether or not a remedy would 
meet all of the applicable, or relevant and appropriate 
requirements of Federal and State environmental statutes and 
requirements or provide. grounds for invoking a waiver. 

The following "primary balancing" criteria are used to make 
comparisons and to identify the major trade-offs between 
alternatives: 

3 . Long- t e r m  e f f e c t i v e n e s s  and  p e r m a n e n c e  refers to the. ability 
of a remedy to maintain reliable protection of human health 
and the environment over time, once cleanup goals have been 
met. It also addresses the magnitude and effectiveness of the 
measures that may be required to manage the risk posed by 
treatment of residual and/or untreated wastes. 

4 . R e d u c t i o n  o f  toxici ty ,  mobili  t y ,  or v o l u m e  t h r o u g h  t r e a t m e n t  
is the anticipated performance of a remedial technology, with 
respect to these parameters, that a remedy may employ. 



5 .  Short-term effec t iveness  addresses t he  perice of t i m e  needcZ 
t o  achieve p ro tec t ion  ar.d any adverse irnpacrs on human healtk 
and the environment that  may be posed durir.5 the cons t ruc t i cz  
and implementation periods u n t i l  cleanup 5oals a r e  achievee. 

6 .  Implernntabili  ty i s  the t e c h n i c a l  and adminis t ra t ive  
f e a s i b i l i t y  of a  remedy, inc lud ing  the a v a i l a b i l i t y  of 
materials and se rv ices  needed. 

7 .  Cost includes estimated cap i ta l  and operatio?. and maintenance 
- costs ,  and t h e  present-worth c o s t s .  

The following "modifying" c r i t e r i a  a r e  considere6 f u l l y  a f t e r  t h t  
formal public comment period on the  Proposed P l a y  i s  complete:  

8. State  acceptance indicates whether, based on i ts  review of the 
RI/FS and t h e  Proposed Plan, t h e  s t a t ;  s u ? ~ o r t s ,  opposes, 
and/or has i d e n t i f i e d  any r e se rva t i ons  with the  p r e f  errec;Y 
a l t e rna t i ve .  

9 .  Comntt?i ty acceptance refers  t o  t h e  publ ic  ' s ceneral  responsz 
t o  the a l t e r n a t i v e s  described i n  t h e  Proposed Plan and the 
RI/Fs r e p o r t s .  Factors of community acceptance t o  be 
discussed include support, r e se rva t ion ,  and op-msition by the 
community. 

A comparative ana ly s i s  of the remedial a l te rnat ives  based upon the 
evaluat ion c r i t e r i a  noted above fo l lows.  

Overall P ro tec t ion  of Human Health and the Environment 

A l l  of the remedial a l te rnat ives ,  with t h e  exception of No Further 
Action and Limited Action (S-1 and S - 2 ) ,  would provide adequate 
protec t ion  of human hea l t h  by e l imina t ing  r i s k s  posed b y .  exposure 
t o  contaminated su r f ace  so i l s .  

Alternat ive S - 3 ,  Capping, would provide eng i~ee r ing  contro ls  
(capping) t o  reduce t h e  r i sk  of exposure t o  contaminated surfac2 
s o i l  and i n s t i t u t i o n a l  controls ( fenc ing ,  deed r e s t r i c t i o n s )  t o  
ensure cap i n t e g r i t y .  Ground-water monitoring would be perfornee 
t o  ensure the remedy is protect ive.  This  a l te rnat ive  would a lso  



prov ide  a s x r c e - c o n t r o l  measure, s i n c e  t h e  irnpe-itable c a p  would 
- p r e v e n t  rainwater from i n f i l t r a t i n g  through t::? vadose zone, 

t he reby  p r t - z n t i n g  t h e  formation of l e a c h a t e  and =:le m i g r a t i o n  of 
contaminanzs . 

A l t e r n a t i v e  S-4,  Excavation, Consolidat  i o n  and e - s i t e  D i sposa l ,  ' 
would a l so  provide engineering and i n s t i t u t i o z z l  c o n t r o l s .  In 
a d d i t i o n ,  t k i s  a l t e r n a t i v e  provides f o r  t h e  removal of contaminated 
s o i l  throe::? excava t ion  i n  the s o u t h e r n  port ion of t h e  s i t e ,  
i nc lud ing  ttt former Subdivision, t h e r e b y  el iminat ing t h e  r i s k  of 
exposure t o  the  contaminated s o i l  by its permanent removal from the  
sou the rn  pcr t ion  of t h e  s i t e .  A l t e r n a t i v e  S- 4  rezoves t h e  source  
of  c o n t a m i z ~ ~ i o n  t o  t h e  ground water i n  t h e  s o u t h e x  p o r t i o n  o f  the 
s i t e .  The impermeable cap i n  t he  Nor thern  asperr would p reven t  
ra inwater  f r an  i n £  i l t r a t i n g  thzough t h e  ground, tktreby p r e v e n t  i n s  
t h e  formaticn of l e a c h a t e  ar.6 the  m i g r a t i o n  of cc::aminants. 

Al te rna t ivg  S-5, Excavation axd Off - s i t e  Disposal, would e l i m i n a t e  
t h e  r i s k  cf exposure t o  contaminated s o i l s ,  a s  h-211; a s  b e i n g  an 
e f f e c t i v e  s m r c e - c o n t r o l  measure. T h i s  excava:ion a l t e r n a t i v e  
would proviZe a g r e a t e r  degrat of p r o t e c t i o n  of kuman h e a l t h  and 
t h e  envirc=ent t h a n  A l t e r x t i v e s  S-3,  S-4, ad S-6, as the  
contaminanzs would be remove6 permanently from the s i t e .  This 
a l t e r n a t i v e  a l s o  provides  the most e f f e c t i v e  source- con t ro l  
measure. 

Al te rna t ivg  S-6, Excavation a d  On-s i te  Low Temperature Desorpt ion 
and ~oliciilication/Stabilization, would e l i m i n a ~ e  t h e  r i s k  of 
exposure ts contaminated s o i l s  through t reatment  of t h e s e  s o i l s .  
Th i s  al tel=lztive is a l s o  an e f f ec t ive  source-control  measure s i n c e  
t h e  s o i l s  xzuld be t r e a t e d  t o  remove t h e  organic  contaminants  and 
f i x  t h e  i x r g a n i c  compounds i n  t h e  s o i l  t o  prevent l e a c h a t e  
format ion ;-d t h e  migrat ion of contaminants .  

Compliace wi th  ARARs 
.. . . . . 

. - - 

While ther5 a r e  no f e d e r a l  o r  New York S t a t e  F-"rLQs f o r  o r g a n i c  
compounds I.- s o i l ,  one of the remedial a c t i o n  goals is  t o  m e e t  s o i l  
TAGM objeczives . Action-s?ecif i c  ARARs f o r  tk@ s i t e  inc lude  
Federal  anE S t a t e  r egu la t ions  for  t r ea tmen t ,  temporary s t o r a g e ,  and 
d i s p o s a l  cf wastes ( 4 0  CFR Fart 256-268 and 6 E C R R  P a r t  360) . 
Locat i on - sz t c i f  i c  ARARs include Execut ive Order 11990 on wet lands 
p r o t e c t i o z .  "To be considered" a r e  t h e  Executlvs Order 11988, 



F l o o d p l a i r !  M a n a g e m e n t  and EPA's 1985 . Statemezt of P o l i c y  cz 
F l o o d p l a l z s  a n d  W e t l a n d s  A s s e s s m e n t s  f o r  CERCLA Actions, and thz 
N a t i o n a l  A - i s t o r i c  P r e s e r v a t i o n  A c t  o f  1966.  

No action-s?ecif ic ARARs corrsspond to Alternativss S-1 and S-2, K3 
Further Aczion and Limited Action, as no remedial activities woule 
be conducted at the site. TAG% would not be reached under either , 

alternativs. 

Alternativs S-3, Capping, would achieve ARARs through the cappins 
of the site in accordance with 6  NYCRR Part 3 6 0 .  Alternative S- 4 ,  
~xkavation, Consolidation and On-site Disposal, would comply with 
ARARs thrcilgh the excavation of contaminated soils in the s o u t h e ~  
portion of the site, the consolidation of these excavated soils in 
the Northe-rn Aspect and the placement of a Part 3 6 0  cap over the 
consolidated soils. 

Alternativt S-5, Excavation and Off -site Disposal, would comply 
with ARlLQs through the excavation of contaminated soils at th2 
site. Excavated soils would be disposed of off-site at an EPA- 
approved licensed facility. Any off -site transportation of 
hazardous wastes would be conducted in accordance with all 
applicable hazardous-waste manifest and transportatio2 
requiremez:~. Alternative S - 6  would meet AP.L!Ps through thc 
treatment and subsequent fixation of contaminated. soils. 

w Long-Tsrm Effectiveness and Permanence 

Alternativt S-1, No Further Action, would not provide for long-terz 
effective~tss and permanence as contaminants would remain in site 
soils with no institutional controls implemented to prevent human 
contact with the wastes. Alternative S-2, Limited Action, provides 
marginal long-term effectiveness in that it deters inadvertent 
access through the implementation of icstitutional controls and the 
placement of a fence around the site, but does not eliminate the 
potential for trespassers, future residential exposure or preclude 
further migration of contaminants. In addition, Alternatives S-l 
and S-2 do not provide for long-term effectiveness and permanence 
because these alternatives leave the temporary concrete cover iz 
place in tke Subdivision. 

The degree of long-term effeciiveness of Alternative S-3, Capping, 
and Alternative S-4, Excavation, Capping and On-site Disposal, is 



dependent on the continued integrity and maintezaxe of the Par: 
- 360 cap. Deed restrictions would limit the t>~?s of activities 
that may performed on the cap. Annual mair.z?zance would be 
performed on the cap. The cap eliminates the ckreat of direc~ 
contact ar?d prevents in£ iltration of rainwater thrsugh the vadose 
zone. Alte-native S-4 will achieve long- term effectiveness an6 
permanence in the southern portion of the sire because the 
contamina-ts, including those under the temporary concrete cover, 
would be removed. 

Alternative S-5, Excavation and Off -site Disposal, will achieve 
long- term effectiveness and permanence, since the contaminated soil 
is excavared from the site and removed to an off-site facility. 
Alternative S-6, Excavation and On-site Low Temperzcure Desorption 
and Solidification/Stabilization, would significzztly reduce or 
eliminate the leaching of contaminants to the. grocd water. 

Long-term ~onitoring and maintenance would be required for all 
remedial alternatives, with the exception of Alterxarive S-5, which 
would provide long- term effectiveness and permazexe by removins 
the contazinants from the site. 

rn Reduction in Toxicity, Mobility or Volume Th~ough Treatment 

Alternatives S-1 and S-2, No Further Action ane Limited Action, 
would not provide a reduction in the toxicity, moSility, or volume 
of contami~ants. These alternatives rely entirely upon biological 
processes. Alternatives S-3, Capping, and S - 4 ,  Excavation, 
Consolidation and On-site Disposal, would reduce the mobility of 
the conta-inants by placing these soils under the cap, but would 
not reduce the toxicity or volume of the contaminznis. Alternative 
S-5, Excavation and ,Off-site Disposal, would provide for the 
physical removal of the contaminated material and the maximum 
reduction in toxicity, mobility of contaminants, however, this 
reduction is not achieved through treatment. Alternative S-6, 
Excavatio?. and On-site Low Temperature Desorption and 
Solidificztion/Stabilization, would reduce toxicity, mobility and 
volume of contaminants through treatment sirice the organic 
contaminazts would be eliminated through thermal destruction and 
the inorganic contaminants would be chemically fixsd to the soil to 
prevent tke formation of leachate. 

rn Short -Term Effectiveness 



Alternatives S-1 and S-2, No Further Action and Limited Action, 
=would not result in any adverse short -term impacts. Potential 
short-term impacts would be associated with the other alternatives 
due to the direct contact with soils by workers and/or the 
generation of vapor and particulate air emissions. Such impacts 
would be asdressed through worker health and safety controls, air 
pollution controls such as water spraying, dust smpressants , and 
tarps for covering waste during loading, transporting and waste 
feeding pre2aration. Site and community air monitoring programs 
would be irnslemented when conducting such activities, to ensure 
protection of workers and the nearby community. It is estimated 
that all the alternatives could be completed as follows: 
Alternative S-1 immediately; Alternative S-2 in 6 months; 
Alternative S-3 in 12 months; Alternative S- 4  in 18 months; 
Alternative S-5 in 12 months; and, Alternative S- 6  in 18 months. 
These time estimates do not include the time 'needed for remedial 
design. 

Implemntability 

All of the alternatives are implementable from an engineering 
standpoint. Each alternative would utilize commercially available 
products and accessible, proven technology. Each alternative is 
administratively feasible. Alternatives S-3, Cmping and S-4, 
Excavation, Consolidation and Onsite Disposal are both 
implementable using proven technology. Alternative S-4 has complex 
administrative issues regarding consolidation of the contaminated 
material on-site and the need to comply with air emission 
standards. Alternative S - 5 ,  Excavation and Off-Site Disposal, is 
implementable. Administrative issues include the verification of 
the current approved status of the off -site dis-wsal facility. 
Alternative S-6, Excavation and On-site Low Temperature Desorption 
and Solidification/Stabilization, is the most technica1l.y complex 
alternative, however, the technologies which will be utilized have 
been demonscrated to be- successful . . at numerous other sites. This 
alternative would require a treatability study to obtain design 
parameters for the full-scale system. A mobile LTTD unit needs to 
be brought on-site, which often has a long lead tine (4-6 months) . 

rn Cost 



The c a p i t a l ,  p r e s e n t  worth, and o p e r a t i o n  and c a i n t e n a n c e  (O&M) 
c o s t s  f o r  t he  s o i l  A l t e rna t i ve s  S -1  t o  S- 5  a r e  s ~ ~ ~ r ~ a r i z e d  i n  Table 

-- 5 .  A l t e r n a t i v e  S- 3 ,  Capping, h a s  a p r e sen t  worth c o s t  of 
$12,454,000 t h a t  i nc ludes  an a n n u a l  O&M c o s t  a s s o c i a t e d  with 
maintenance of t h e  cap .  A l t e r n a t i v e  S - 4 ,  Excavation and  On-si:e . 

Disposa l ,  has  a p r e s e n t  worch c o s t  o f  $16,397,000. A l t e r n a t i v e  
S- 5 ,  Excavation and  Off - s i t e  D i s p o s a l ,  i s  s u b s t a n t i a l l y  more 
expensive  wi th  a p r e s e n t  worth c o s t  o f  $106,350,400, d u e  t o  t he  
h i g h  c a p i t a l  c o s t  o f  excavation and o f f  - s i t e  d i sposa l .  A l t e r n a t i v e  
S- 6 ,  Excavation and  On-s i te  Low Temperature D e s o r p t i o n  and 
~olidification/Stabilization, is a l s o  s u b s t a n t i a l l y  more expens ive  
w i t h  a  p resen t  wor th  c o s t  of $81,986,000,  due t o  t h e  h i g h  c o s t  of ' 

t r e a tmen t .  

m S t a t e  Acceptance  

A f t e r  review of  a l l  a v a i l a b l e  i n f o r m a t i o n  t h e  ~ S D S C  ha s  i n d i c a t e d  
t h a t  i t  c o x u r s  w i t h  t h e  s e l e c t e d  a l t e r n a t i v e  f o r  0 U 2 .  NYSDECts 
l e t t e r  of concurrence  i s  presented i n  Appendix I V  of t h i s  document. 

Comnu?ity Acceptance 

Community accep tance  of the  p r e f e r r e d  a l t e r n a t i v e  f o r  0U2 h a s  been 
a s s e s s e d  i n  t h e  Responsiveness Summary por t ion  of  t h i s  ROD 
f o l l o w i n g  review o f  t h e  pub l ic  comments received on t h e  RI/FS 
r e p o r t  and Proposed P lan .  Al l  comments submit ted  dur ing  t h e  p u b l i c  
comment pe r i od  w e r e  evaluated  and are addressed, i n  t h e  a t t a c h e d  
R e s p o n s i v e ~ e s s  Summary (Appendix V I  ) . 

SELECTED REMEDY 

EPA has determined,  upon c o n s i d e r a t i o n  o f  t h e  r e q u i r e m e n t s  of 
CERCLA, the  d e t a i l e d  ana ly s i s  o f  t h e  v a r i o u s  a l t e r n a t i v e s ,  and 
p u b l i c  cominents, t h a t  A l t e r n a t i v e  S-4 (see Figure  3 )  i s  t h e  
a p p r o p r i a t e  remedy f o r  t he  contaminated  s o i l  and sediment  a t  t h e  
s i t e .  

The major components of the  s e l e c t e d  remedy a r e  a s  f o l l o w s :  

Excavztion of  contaminated s o i l s  from the  southern p o r t i o n  of 

t h e  s i t e ,  and contaminated sed iment  from East G i l l  C reek ,  and 
c o n s o l i d a t i o n  of  these  m a t e r i a l s  i n  t h e  nor thern  p o r t i o n  of 



the  s i t e ,  fo l lowed by grading i n  p repa ra t ioz  for placement of 
t h e  c a .  

Confirmatory sampling of t h e  bo t tom and s idewal ls .  of  the 
excav~z ion  t o  ensure  cleanup g o a l s  have beer. z t t ,  fo l lowed by 
back f i l l i ng  w i t h  clean f i l l  o v e r l a i n  with a s ix- inch  l a y e r  of 
c l e a ~ l  t o p s o i l  and grass  cover. 

Construction of an approximately 8 . 5  - a c t  cap o v e r  the 
consol idated s o i l s  i n  the n o r t h e r n  portior: of t h e  s i t e  i n  
confo-mance w i t h  the  major e l emen t s  describe5 i n  6 New York 
Code of Rules  and R e ~ a l t i o n s  P a r t  360 for  s o l i d -  wasre 
l a n d f i l l  c a p s .  Conceptually, t h e  c a p  w i l l  89 comprised o f :  
18 i x h e s  o f  c l a y  o r  a  s u i t a b l e  mater is l  t o  e n s u r e  a  
permezbi l i ty  of  10-7 cn/sec, s i x  inches  of porous ma te r i a l  
serving a s  a dra inage  layer ,  18 i n c h e s  of i=ackf i l l ,  and s i x  
inches of t o p s o i l  and grass c o v e r .  

I m p l e ~ t n t a t i o n  of  a  long-term i n s p e c t i o n  a d  maintenance 
p r o g r a  t o  e n s u r e  cap i z t e g r i t y .  

Removsl and o f f - s i t e  d i s sosa l  of  t h e  vacant t r a i l e r s  and two 
permzent  homes t o  f a c i l i t a t e  t h e  excavat ioz  of s o i l s .  

Takir.5 measures t o  secure i n s t i t u t i o n a l  con:rols i n  t h e  £ o m  
of detd r e s t r i c t i o n s  t o  l i m i t  f u t u r e  a c r i v i t i e s  i n  the 
Northtrn A s p e c t  and f e x i n g  t o  l i m i t  f u t c r t  acces s  t o  t h t  
cappe5 a r e a .  

Cappizg t h e  Wooded Wetlz-7-d with  s i x  inches  cf c lean  sediment. 
I f  fu r rhe r  s t u d i e s  conclude t h a t  t h e  add i t i oz  of s i x  i n c h e s  of 
c lean  sediment would have an a d v e r s e  impact on t h e  wetland, 
contaxinat ion i n  t h e  Wooded Wetland would be excavated and i t  
would be a p p r o p r i a t e l y  r e s to red .  

Perfo-mance of  a  wetlads assessment  and c i t i g a t i o n  plan . - 

durir.5 t h e  remedial  design phase  i n  o rd t r  t o  minimize 
p o t e ~ ~ i a l  a d v e r s e  impaccs t o  t h e  wet land azd t o  r e p l a c e  any 
wetlzds l o s t  due t o  the  r emed ia t ion .  

Compliance w i t h  a l l  ARYQs, i n c l u d i n g  the  I cca t ion - spec i f  i c  
ARARs i d e n t i f i e d  i n  t h i s  ROD. This  w i l l  i n c l u d e  the  



perfozaance of  a Stage 13 c u l t u r a l  resourcts  su rvey  and a 
f loods la in  assessment .  

The goa l  of t he  remedia l  act iox is  t o  c o n t a i n  the a x r c e  a r e a  and 
t o  prevent f u r t h e r  migrat ion of contaminants  t o  t k s  ground wa te r  t c  
t h e  ex ten t  p r a c t i c a b l e .  Based on i n £  ormat  i o n  obzaizsd d u r i n g  the 
i n v e s t i g a t i o n ,  and t h e  ana lys i s  of t h e  a l te rna t l -b- t s ,  t h e  s e l e c t e e  
a l t e r n a t i v e s  w i l l  p rov ide  the b e s t  b a l a n c e  of zrade-of f s among 
a l t e r n a t i v e s  wi th  r e s p e c t  t o  the e v a l u a t i n g  c r i z e r i a .  EPA an6 
NYSDEC believe t h a t  t h e  selected a l t e r n a t i v e  w i l l  Bs p r o t e c t i v e  of 
human healch and t h e  envi roment ,  w i l l  comply wi2:  A . s ,  w i l l  be 
c o s t  -ef feccive,  and w i l l  reduce m o b i l i t y  cr' contaminants  
permanently by u t i l i z i n g  permanent s o l u t i o n s  z d  a l t e r n a t i v e  
t r ea tmen t  technologies  o r  resource r e c o v e r y  tecL.ologies t o  the  
maximum excent p r a c t i c a b l e .  

S e l e c t e d  A l t e r a t i v e :  Excavation, ~ o n s o l i d a t 2 0 ;  & k - S i t e  Disposal 

C a p i t a l  Cost : $ 15,357,836 

Annual OLY Costs :  $ 34,334 

P resen t  tiorth Cost : $ 16,397,000 

STATUTORY DSTERMINATIONS 

Under i t s  l e g a l  a u t h o r i t i e s ,  EPA1s pr imary  r t s -= r i s ib i l i t y  a t  
Superfund s i t e s  i s  t o  undertake r emed ia l  a c z i o x  t h a t  a r e  
p r o t e c t i v e  of human hea l th  and t h e  environmen:. In  a d d i t i o n ,  
S e c t i o n  1 2 1  of CERCLA e s t a b l i s h e s  s e v e r a l  ccher s t a t u t o r y  
requirements and preferences .  These s p e c i f y  t h a t  xken complete  the  
s e l e c t e d  rexedial  a c t i o n  f o r  t h i s  s i t e  must comply with a p p l i c a b l e ,  
o r  r e l evaz t  and a p p r o p r i a t e  environmental  stanEards e s t a b l i s h e d  
under  Fedsral and S t a t e  environmental laws unless a s t a t u t o r y  
waiver  i s  j u s t i f i e d .  The se l ec t ed  remedy a l s a  tiiust b e  c o s t -  
e f f e c t i v e  .ad u t i l i z e  permanent s o l u t i o n s  and a l tezza t ive  t rea tment  
technologies  o r  resource-recovery t echno log ie s  t o  t h e  maxi mu^ 
e x t e n t  p rac t i cab le .  F ina l ly ,  the s t a t u t e  includes  a p re fe rence  f o r  
remedies t t a t  employ treatment t h a t  permanent ly  z d  s i g n i f i c a n t l y  
reduce the  volume, t o x i c i t y ,  o r  m o b i l i t y  of  hazar<ous s u b s t a n c e s ,  
a s  a v a i l a b l e .  The following s e c t i o n s  d i s c u s s  k ~ w  t he  s e l e c t e c  
remedy meets t h e s e  s t a t u t o r y  requirements .  



Protec t io . .  of Huuxu Health a x i  t h e  Fnvir- 3 

-- The se l ec t ed  remedy i s  ' pro tec t ive  o f  human hea l th  and  t k  
environment. The excavation of contaminated s a i l s  i n  southerr:  
p o r t i o n  of t h e  s i t e  and the  c o n s o l i d a t i o n  of these s o i l s  i n  t k  
Northern Aspect w i l l  provide p r o t e c t i o n  o f  both human h e a l t h  and 
t h e  environment f o r  t hese  areas by p r e v e n t i n g  hman c o n t a c t  with 
t h e  contaxinated s o i l s  and leaching  of  contaminants t o  ground 
wa te r .  

Capping of t h e  consol idated s o i l s  i n  t h e  Norchern Aspec t  is  
expected t o  be e f f e c t i v e .  i n  p reven t ing  human contact  w i t h  the  
contaminated s o i l s .  Contaminants w i l l  remain i n  s o i l s ,  however, 
t h e  cap would e l i m i n a t e  o r  reduce i n f i l t r a t i o n  or' p r e c i p i t a t i o n ,  
t he reby  minimizing t h e  po ten t ia l  f o r  mig ra t ion  of contaminants  t o  
ground water. The i n s t i t u t i o n a l  c o n t r o l s  w i l l  he lp  p r o t e c t  huma-? 
h e a l t h  by p reven t ing  access t o  t h e  contam'inacion and  f u t u r e  
exposure of i n d i v i d u a l s  t o  i t .  

The long-term moni tor ing of t he  ground water w i l l  a s s e s s  the 
e f f e c t i v e n e s s  of t h e  remedy, e n s u r i n g  t h a t  the  c a p  remaim 
p r o t e c t i v e  of human h e a l t h  and t h e  environment .  

Ac t ion- spec i f i c  ARARs f o r  the s i t e  i n c l u d e  Federal a n d  S t a t e  
r egu la t ions  f o r  t rea tment ,  temporary s t o r a g e ,  and d i s p o s a l  of 
wastes  ( 4 0  CFR P a r t  256-268 and 6 NYCRR Part  360) .  Loca t ion-  
s p e c i f i c  A . s  f o r  t h e  s i t e  i n c l u d e  Executive Order 11990 07 

wet lands p r o t e c t i o n .  "To be considered"  a r e  the  Execut ive  Order 
11988, "Floodplain Management' and EPA' s 1985 Statement of  "Pol icy 
on Floodplains and Wetlands Assessments f o r  CERCLA Act ions"  The 
s e l e c t e d  remedy w i l l  comply with t h e s e  s t a n d a r d s  through capp ing  of 
t h e  c ~ n s o l i d a t e d  contaminated s o i l s  i n  t h e  Northern A s p e c t .  A 
wet lands assessment w i l l  be performed d u r i n g  the  remedial  d e s i p  
and a  mi t iga t ion  p l a n  w i l l  be developed t o  ad&ess any  adverse  
impacts on the  wetlands tha t  may be caused  by the  remedial a c t i o n .  

C o s t  - Ef fec t iveness  

Each of the a l t e r n a t i v e s  underwent a d e t a i l e d  cost  a n a l y s i s .  I n  
t h a t  analysis ,  c a p i t a l  cos t s  and O&M c o s t s  have been e s t i m a t e d  and 
used t o  develop p r e s e n t  worth c o s t s .  I n  t h e  present-worth  cos t  



a n a l y s i s ,  annual c o s t s  were calculated f o r  30 years ( e s t ima ted  l i f e  
of  an a l t e r n a t i v e )  u s ing  a  f iv s  percent  d i scount  r z t e  and based  or. 

'- 1 9 9 7  cos t s .  The s e l e c t e d  alte--native h a s  t h e  lowesz cos t  t h a t  w i l l  
ach ieve  the g o a l s  o f  t h e  res2onse a c t i o n s .  

Al te rna t ives  S-1 and S-2 a re  l e s s  expens ive ,  but are not deemed t3 

be  p ro t ec t ive .  A l t e rna t ive  S-3, Capping, i s  deemed t o  be 
p r o t e c t i v e  of human hea l th  and t h e  environment, however, t h i s  
a l t e r n a t i v e  is  n o t  s u i t a b l e  for  a  r e s i d e n t i a l - u s e  scenar io  because 
i t  e f f e c t i v e l y  e l i m i n a t e s  t ha t  u s e .  The se l ec t ed  remedy, 
A l t e rna t ive  S-4, i s  cos t - e f f ec t ive  because i t  w i l l  provide t h e  bes: 
o v e r a l l  e f f e c t i v e n e s s  proportional  t o  i t s  c o s t .  

B y  excavating t h e  contaminated s o i l s  i n  t h e  southern p o r t i o n  of  the  
s i t e ,  conso l ida t ing  t h e s e  s o i l s  i n  t h e  Northern P-spect, p l a c i n g  a  
cap  over t hese ,  consol ida ted  s o i l s  and implementing; a  l o n g-  term 
groundwater moni tor ing  p r w a m ,  t h e  s e l e c t e d  remedy u t i l i z e s  
permanent s o l u t i o n s  and treatment t echno log ie s  t o  t h e  maximuz 
e x t e n t  p r a c t i c a b l e .  

Overa l l ,  the  s e l e c t e d  remedy ( A l t e r n a t i v e  S-4) is  cons ide red  t c  
i nc lude  the most app ropr i a t e  so lu t ions  t o  contamination a t  t h e  sits 
because i t  p r o v i d e s  t h e  best  ba lance  o f  t rade-of fs  among the  
a l t e r n a t i v e s  w i t h  r e s p e c t  t o  the  n i n e  e v a l u a t i v e  c r i t e r i a .  

The s t a t u t o r y  p r e f e r e n c e  f o r  remedies t h a t  employ t r ea tmen t  as a 
p r i n c i p a l  element i s  not s a t i s f i e d  by  t h e  s e l e c t e d  remedy. 
However, the  s e l e c t e d  remedy i s  n e v e r t h e l e s s  p ro t ec t ive  o f  human 
h e a l t h  and t h e  environment. 

DOCUMENTATION OF SIGNIFICANT CHANGES 

There a r e  no s i g n i f i c a n t  changes from t h e  prefer red  a l t e r n a t i v e  
presen ted  i n  t h e  Proposed Plzn. 
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TABLE 1 
TARGETED ORGANIC COlMPOUNDS 

Aniline 
Phenyl Isothiocyanate 

Diphenylamine 
2-Mercaptobenzothiazole 
2-Anilinobenzothiazole 

Perylene 
N,N-Diphenyl- 1 ,CBenzenediamine 

Phenothiazine 
Benzothiazole 



TABLE 2 - CONTAMINANTS OF CONCERN I 

BERM - SUBSURFACE SOIL 

' I 'AI tCl~ '1 '1~1)  O l t ( ; A N l C  
COMPOUNDS (pglkg) 

Benzothiazole 

Range of Detection Frequency 
of  Dctcctio~l 

AOC 1 
I I 1 

Screening Frequency of Highest 
Critcrin I3xceednnce Locntion 

Perylene 

Phenothiazine . t 

Phenyl Isothiocyanate 

1,400 J - 3,800 J 

60 J - 4,600 J 

SEMIVOLATILE ORGANIC 
COMPOUNDS ( p g k g )  

Ilcnzo(a)pyrcnc 

Ucnzo(b)lluornntl~cnc 

Benzo(k)fluoranthene 

1,100 J 

Benzo(a)anthracene 

Phenol 

317 

417 

210 J-3,800 J 

55 JX - 10,000 J 

55 JX - 11,000 J 

116 

200 - 6,600 J 
330 J - 9,700 J 

NS 

NS 

4 17 

517 

517 , 

NS 

417 

517 

NA 

NA. 

TAGMs 

6 1 

1,100 

1,100 

2A 

2A 

NA 

224 

3 0 

2A 

414 

315 

315 

2 

2 

2 

314 

515 

2 

2 



NS No Standard 
J Estimated Valuc 
B <Less than contract dctcction limit, but kinstrumcnt dctcction limil 
D Diluted Value 
* Inorganic Screening Criteria 2X background 
* * TAGM used since ND in background 

B E R M  - S U B S U R F A C E  S O I L  A O C  1 

I I i g l ~ c s t  
L o c ; ~ t i o ~ i  

C O C s  

INORGANICS (mglkg) 

Cobalt 

Nickel 

Arscnic 

Chromium 

Mercury 

Lead 

Copper 

Vanadium 

I h n g c  of 1)ctcctiori 

..# 

15.3 -'30.7 

.29.6 - 47.9 
2.3 B - 15.8 
21.4 - 120 
0.19 - 13.5 
8.6 - 73.6 
25 - 185 
28.1 J - 38.7 

F r c q u c n c y  
of Dctcction 

717 

717 

717 

717 

417 

717 

717 

717 

S c r c c n i r ~ g  
C r i t c r i ; ~ ~  

14.84 

28.36 

05.52 

27.6 

00.1** 

37.16 

41.6 

35.4 

F r c q u c ~ i c y  of 
I S x c c c t l ; ~ ~ ~ c c  

717 

717 

517 

517 

414 

417 

317 ' 

317 



TABLE 2 - CONTAMINAN'TS OF CONCERN 

NOI<TIIEI<N ASPECT - SUItFACE SOIL 
I I 

AOC 2 

TARGETED ORGANIC 
COMPOUNDS b g k g )  

sso 1 Perylene 

SEMIVOLATILE ORGANIC 
COMI'OUNDS (&kg) 

sso 1 

- 

INORGANICS (mgkg) 

Barium 

Mcrcury 

Nickel 1 18.7 - 49.10 1 16/16 

NS No Standard I 

J Estimated Value 
B <Less than contract detection limit, but kinstrument detection limit . 
D Diluted Value 
+ Inorganic Screcning Criteria 2X background 
+ +  'I'AGM rlsctl silicc N11 i l l  b ~ ~ c k y r o r ~ ~ ~ t l  



TABLE 2 - CONTAMINANTS OF CONCERN 
NORTHERN ASPECT - SUBSURFACE 

COCs 

TARGETED ORGANIC 
COMPOUNDS b o g )  

Perylene 

2-Anilinobenzothiazole 

Diphenylamine 

2-Mcrcaptobcnzoll~iazolc 

Aniline 

Phenothiazine 

Benzothiazole 

SEMIVOLATILE ORGANIC 
COMPOUNDS b o g )  

Dibcnzo(a,h)anthraccnc 

Ilc~lzo(tr)pyrcnc 

Benzo(a)anthracene 

Phenol 

Benzo(b)fluoranthene 

Chryscnc 

I I c I ~ z o ( ~ ) I ~ ~ I o ~ ~ I I ~ ~ I ~ c I I c  

SOIL 

I h n g c  of I)ctcctio~i 

13OJ-450 J 

130 J -' 27,000 D 

320 - 330 J 

3,200 J - 24,000 JD 
260 J - 280 
270 J - 470 
2,200 - 3,200 

26 J - 330 J 

78 J - 2,600 
91 J - 7,700 D 
57 J - 200 J - 

150 J - 12,000 D 

87 J - 2,700 
75 J - 12,000 13 

F r q l ~ c n c y  
of  l ) c l c c l i o ~ ~  

3/26 

3/26 

2/26 . 

212 6 

2/26 

2/26 

212 6 

2/25 

5/26 

5/2 6 

2/25 

5/26 

5/26 

5/26 

Scrccliing 
C ~ ~ i l c r i n  

NS 

NS 

N S  

NS 

NS 

NS 

NS 

TAGMs 

14 

6 1 

224 

3 0 

1,100 

400 

I , I 00 

Frcquclrcy of 
ICxccct1111rcc 

NA 

NA 

N A  

NA 

NA 

NA 

NA 

212 

515 

2/5 

212 

115 

1 I5 

1 15 

AOC 2 

Iliglrcst 
Iaocrrliotr 

TPEXP 

TP09 

TPEXP 

'1'1'09 

'TI'09 

TP09 

TPEXP 

TI'GXP 

*lsl)liXl' 

TPEXI' 

TPO 1 

TPEXP 

TPGXP 

'1.I'EX I) 



TABLE 2 - CONTAMINANTS OF CONCERN 

N01<'1'111511N ASI'ICC'I' - S1JIlSIJI1II'ACIC SOII, 

Range of Detection 
- 

Frequency Screening 
of Detection Criteria* I I 

INORGANICS (mgkg) 

Arsenic 

Chromium 

Nickel 

Vanadium I 10 B - 70.4 1 26/26 1 35.4 

Mercury 

Selenium 1 1.4 J -2 .6  1 11/26 ) 2 * *  

2 BJ - 9.4 

6.2 - 34.7 

8.3 B - 55.5 

NS No Standard 
J Estimatctl Vnluc 
13 <l,css tlinn contri~cl tlctcction litnil, but tinstrumcnt tlctcction limit 
D Diluted Valuc ... 
* Inorganic Screening Criteria 2X background 
**  TAGM used since ND in background 

0.07 B - 2.8 

AOC 2 

25/26 

15/15 

26/26 

5.2 

27.G 

28.36 

4/26 . , 

7 E - k  TPEXP 

Frequency of 
Exceedance 

0.1** 

1 0126 TPEXP 

3/4** 

High Loc. 

8/26 1 TPEXP 



TABLE 2 - CONTAMINANTS OF CONCERN 

WOODED WETIAND - SEDIMENT 
AOC 3 

Ilackground Iiigliest 
Location 

Range of Detection Frequency Screening 
of Detection Criteria 

Frequency of 
Exceedance 

TARGETED ORGANIC 
COMPOUNDS (,ug/kg) 

Perylene 

SEMIVOLATILE ORGANIC 
COMPOUNDS ( p g k g )  

Fluoranthene 

Pyrene 

Chrysene 

11300 1 NS 12/10 ( N A  

INS 1'240 

160 5: 390 J 1 10/10 INS 1170 

260 J - 530 J 1 10/10 INS 1370 



S No Standard 
J Estimated Value 
B <Less than contract detection limit, but kinstrument detection limit 
D Diluted Value 
X rcprescnts a non-spccific qualifier givcn by t l ~ c  lab lo tlo~lolc tliffici~lly in cllro~nntogrnphic separation 
* Inorganic Screening Criteria 2X background 
**  TAGM used since ND in background 



TABLE 2 - CONTAMINANTS OF CONCERN 
WOODED WETLAND - SEDIMENT 
1 

CO Cs 

PESTICIDES/PCI?s (pgkg) 

INOIIGANICS (mglkg) ' 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mcrcury 
i 

Screening Criteria: DEC I Ontario 
N For orgnnic - mccrlrrinly it1 ID; for illorgrtrlic - spikc snrilplc rccovcry not wlin lirnils 

Rnngc of Dctcction 

Nickel 

Silver 

Zinc . 

4.6 - 7.7 

1.1 B - 1.5 B 

36.7 - 53:5 

29.2 - 5 1.9 J 

84.8 - 1 14 

0,55 - 1.5 

Frcq. of 
Dctcction 

30.5 - 33.2 

1 . 2 B - 2 B  

214 - 374 NJ 

1011 0 

711 0 

10110 

10110 

1011 0 

10110 

Scrccning 
Critcrin* 

1011 0 

411 0 

10110 

Frcq. of 
Excccdancc 

G 

0.6 

26 . 

16 

31 ' 

, I5 

16 

.2 

1 NS 

3.1 
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TA13LE 2 - CONTAMINANTS OF CONCERN 

TARGETED ORGANIC 
COMPOUNDS ( p g k g )  

Benzothiazole 

Diphenylamine 

Phenothiazine 

Phenyl Isothiocyanate 

SEMIVOLATILE ORGANIC 
COMPOUNDS (pglkg) 

100 J - 2,500 1511H 6 1 

I3c11zo(r7)anlhraccnc 130 5 - 2,900 15118 ... 224 

Chrysene 25 J - 2,400 1611 8 400 

Benzo(b)fluoranthene 220 J - 7,200 D 15/18 1,100 



TABLE 2 - CONTAMINANTS OF CONCERN 
SUBDIVISION - SURFACE SOIL AOC 6 

SUIIDIVISION- SURFACE SOIL AOC 6 

SEMIVOLA'I'ILE ORGANIC 
COMPOUNDS (pgkg) 

Phenol 

2-Methyl phenol 

85 J - 7,800 J 

60 J - 360 

COCs 

INORGANICS (mgkg) 

Copper 

911 8 

411 8 

Frcqucncy 
of Detection 

Rangc of Dctcction 

Cobalt 1 1.1 B - 193 1 17/18 21.52 

NS No Standard 
J ~ s t i h a t e d  Value ' 

B <Less than contract detection limit, but >instrument detection limit 
D Diluted Value 
N For organic - uncertainty in ID; for inorgnnic - spikc snmplc rccovcry not wlin limits 
+ Inorgnnic Screening Critcrin 2X bnckgrollntl 
+ + TAGM used sincc N D  in background 

4.3* B - 387* B 

Beryllium 0.08 B - 0.97 B 

TAGMs 

3 0 

100 

Scrccning 
Criteria* 

I I I I 

6/17 

1811 8 

SS06 

1511 8 

919 

314 

Frequency of 
Exceedance 

SS 10 

SS06 

IIigllcst 
Location 

40.26 

0.68 

911 8 

711 5 

SS06 

SS12 



TABLE 2 - CONTAMINANTS OF CONCERN 
S u n n I v I s I o N  - S U ~ S U R F A C E  SOIL 

6 

Scrccning 
Critcrin 

1,200 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

COCs 

VOLATILE ORGANIC 
COMPOUNDS (pgkg) 

Total Xylenes 

TARGETED ORGANIC 
COMPOUNDS (pglkg) 

Pcrylenc 

N,N'-Diphcnyl-l,4-bcnzcncdinminc 

Benzothiazole 

Diphenylamine 

2-Mercaptobenzotl~iazole 

2-Anilinobenzothiazole . , 

Phcnothinzinc 

Aniline 

SEMIVOLATILE ORGANIC 
COMPOUNDS (pgkg) : 

Benzo(a)pyrene 

Benzo(a)anthracene 

Chryscnc 

13cnzo(I~)lluorn11~lic11c 

Frcq~tcncy of 
I;.xccctlnr~cc 

4 0 0  

320 J - 170,000 

460 - 250,000 J 

530 - 160,000 

340 J - 220,000 

R:~ngc of Dctcction 

2 J -1 0,000 J 

60 J - 8,000 

40 J - 25,000 D 

100 J - 16,000 D 

800 - 8,000 DJ 

200 J - 50,000 DJ 

1,000 - 170,000 D 

800 

IIighcst Location 1 

NA 

NA 

NA 

NA 

AOC 

Frcqucncy 
of 1)ctcction 

311 8 

6/26 

5/26 

3/26 

2/26 

2/26 

2/26 

2/26 

DP0l 8B 

DP0 18B 

DPOl 8B 

DPO 18134-33 

NA 1)1'033 



TAIILE 2 - CONTAMINANTS OF CONCERN 

SUBDIVISION - SUBSURFACE SOIL 

SUBDIVISION- SUBSURFACE SOIL AOC 6 

Dibcnzo(a,h)anthracene 

Phenol 
+ 

8,600 D - 8,700 J 

250 J - 7,500 

212 6 

2/26 

COCs 

INORGANICS (mglkg) 

Nickel 

Chromium 

Mercurv I 0.13 NJ - 25.6 NJ 1 5/26 I 0.1.. 1 5/5** 1 DPOl4 I 

14 

30 

Rnngc of nctcction 

Vanadium 

Arscnic 

NS No Standard . ... 
J Estimated Value 
B +Less than contract detection limit, but kinstrument detection limit 
D Diluted Value 
N For organic - uncertainty in ID; for inorganic - spike sample recovery not w/in limits 
* Inorganic Screening Criteria 2X background 
* *  TAGM uscd sincc ND in bnckground 

0.02 - 132 

0.02 - 46.6 

212 

212 

Frcqucncy 
of Dctcction 

0.03 - 147 

2.5 - 14.6 

DP013B 

DP018B 

26/26 

26/26 

Scrccning 
Critcrin* 

2 612 6 

2 612 6 

28.36 

27.6 

Frcqucncy of 
Excccdnncc 

35.4 

5.2 

TTighcst 
Location 

12/26 

7/26 

DPO 17B 

DPO 17B 

712 6 

712 6 

DP0 17B 

DP020 





TABLE 2 - CONTAMINANTS OF CONCERN 

EDGEWOOD DRIVE LOTS- SURFACE SOIL 
AOC 5 

COCs 

INORGANICS (mgkg) : 

Nickel 

Screening 
Criteria* 

I I I I I 

Vanadium 32.30 J - 125 1611 6 50.8 611 6 SB 10-SS I 

Rangc of  nctcction 

23.6 J - 139 

I 

NS No Standard 
J Estimated Value 
B 4Less than contract detection limit, but kinstn~ment detection limit 
D Diluted Value 
N For organic - imccrtninty in ID; for inorgnnic - spikc sntnplc rccovcry not wlin limits 
* Inorganic Screening Criteria 2X background 
**  TAGM used since ND in background . ... 

Frcqrlcncy 
of Dctcction 

Frcqucncy of  
Excccdancc 

511 6 

6/16 

Lead 

Arsenic 

1 

ITighcst Location 

16/16 

SB 14-SS 

SBEXP-1-SS 

8.7 - 157 NJ 

4.6 - 21.3 

16/16 

16/16 

Beryllium 

106.8 

9.2 

0.29 - 1.5 B 1611 6 

27.68 

0.68 

14/16 SB 10-SS 

611 6 SB12-SS 



TABLE 2 - CONTAMINANTS OF CONCERN 

EDGEWOOD DRIVE LOTS - SUBSUWACE SOIL 
AOC 5 

COCs 

TARGETED ORGANIC 
COMPOUNDS (pgkg) 

Perylene 

SEMIVOLATILE ORGANIC 
COMPOUNDS (pgkg) 

Bcnzo(b)fli~orantlic~~c 

Benzo(K)fluoranthene . 

Benzo(a)anthracene 
i 

Chrysene 
i 

NS No Standard 
J Estimntcti Vnltlc 
I1 41,css t l inn controcl dctcclion litnil, bi11 kinstrt11nc111 tlclcctiol~ li111il 

D Diluted Value . ... 
N For organic - uncertainty in ID; for inorganic - spike sample recovery not wlin limits 
* Inorganic Screening Criteria 2X background 
**  TAGM used since ND in background 

Rnrigc of Dctcction 

0.08 J - 6,800 J 

87 XJ - 98,000 D 

85 XJ - 79,000 D 

53 J - 56,000 D 

Benzo(a)pyrene 40 J - 42,000 D 

56 J - 50,000 D 

Frcqacncy 
of I)ctcctio~r 

311 4 

6/14 

GI1 4 

511 4 

SBCENTER I 511 4 

5/14 

Screening 
Critcrin 

NS 

TAGMs 

1,100 

1,100 

224 

6 1 

400 

315 

Frcqucncy of 
ISxccctlrr~~cc 

NA 

2/6 

216 

215 

IIighcst Locntion 

SBCENTER 

Sl3CENTGR 

SBCGNTGR 

SBCENTER 

2/5 SBCENTER 



TABLE 2 - CONTAMINANTS OF CONCERN 

EDGEWOOD DRIVE LOTS - SUBSURFACE SOIL AOC 5 

Nickel 1 8.5 B - 69.4 1 14/14 1 28.36 1 9/14 I SBCENTER 

Mercury 1 0.14 - 3.2 1 5/14 1 O.l** 1 515.' 1 SBCENTER 

COCs 

INORGANICS (mgkg) 

Ilnngc of 1)ctcction Frcqucncy 
of  1)ctcction 

Lead 1 6.3 - 114 N*J 1 14/14 137.16 12/14 I SBCENTER 

Cobalt 

Chromium 

Beryllium 

I Barium - 

NS No Standard 
J Estinintctl Vnluc 
13 4Lcss t l ~ n  contrl~ct tlctcclion litnit, h t  t i n s l r i ~ ~ ~ w ~ i t  tlctcction Ii~nit 
D Dilutcd Vnluc 
N For organic - uncertainty in ID; for inorganic - spike sample recovery ioi w/in limits 
* Inorganic Screening Criteria 2X background 
**  TAGM used since ND in background 

Ilighcst 1,ocrition Screening 
Critcrir~ 

4.3 B - 16.8 J 

6.6 - 54.4 

0.44 B - 1.7 

34.7 B 182 

Frcqucncy of  
1Sxccctl1lncc 

14/14 

14/14 . 

14/14 

14/14 

14.84 

27.6 

0.84 

1 63.44 

511 4 

41 14 

5/14 

4/14 

SB14A 

St1 14A 

SB 13 

SB13 



EAST GILL CREEK SEDIkIENTS - ROUND 1 

Prcqucncy 
n f  Dctcction 

Rnngc of Dctcction Scrccning 
Critcrin 

Prcqucncy of 
Gxcccdancc 

~ - 

Rackground TIighcst 
Location 

TARGETED ORGANIC 
COMPOUNDS (pgkg) 

2-Mercaptobenzothiazole 

2-Anilinobenzothiazole 

Perylene 

N,N'-Diphcnyl-I ,4- 
benzenediaminc 

Benzothiazole 

SEMIVOLATILE ORGANIC 
COMPOUNDS (pgkg) , 
- 

Anthracene 

NS No Standard . 
J Estinlatcd Value 
n 4Lcss than contract tlctcction limit, but zinstn~nicnt tlctcction limit 
D Diluted Value 



* Inorganic Screening Criteria. 2X background 
* * TAGM used since ND in background 



TABLE 2 - CONTAMINANTS O F  CONCERN 

EAST GILL CREEK SEDIMENTS - ROUND 1 AOC 4 

INORGANICS (mgkg) , 

Arsenic 

Chromium 

I Lead 

Manganese 

Mercury 

Nickel 

Zinc 

NS No Standard 
J Estimated Value 

Rnngc of nctcction 

B <Less than contract detection limit, but kinstrument detection limit 
D Diluted Value . 
E Estimated concentration due to matrix interference 
N For organic - uncertainty in ID; for inorganic - spike sample recovery not wlin limits 
R Rejected data 
* Inorganic Screening Criteria 2X background 
* +  TAGM used since ND in background 

F r c q ~ ~ c n c y  
of 1)ctcction 

Screening 
Critcri;t* 

Frcqucncy of 
Excccdnncc 

l?ncl(gro~~ntl IIigllcst I ioc;ttion 



TABLE 2 - CONTAMINANTS OF CONCERN 

EAST GILL CREEK SEDIMENTS - ROUND 2 AOC 4 
I I I I I I I 1 

I Rnngc of Dctcction Vrcqucncy Screening I I I Vrcqucncy of llncl<grountl IIighcst 
of Ilctcction Critcrin Exccctlnncc I I 1,oc:ltion I 

TARGETED ORGANIC 
COMPOUNDS (pgkg) 

Diphenylamine 

2-Mercaptobenzothiazole 

2-Anilinobenzothiazole 

Pcrylcne 

N,N'-Dipllcnyl- I ,4- 
benzenediamine 

Phenothiazine 

Benzothiazole 

SEMIVOLATILE ORGANIC 
COMPOUNDS (pglkg) 

Cliryscnc 

Benzo(a)nnIhraccnc 

Benzo(g,h,i)perylene 

NS No Standard 
J Estimated Value 
B <Less than contract detection limit, but kinstrument detection limit 
D Dilulccl Vnluc 
* Iliorgr~nic Scrcc~ii~\g Cri~crin 2X hnckgror~~itl 
* *  'I'AGM uuccl s i lm  NI) in bnckgrout~cl 

150 J - 3,000 

3,600 J 

90 J - 19,000 D 

1 G O  J - 850 

1,000 J - 8 1,000 J 

430 

1403-1,500 . 

260 J - 790 

470 J - 500 J 

30 J - 3,400 J 

214 

1 I4 

414 

314 

2/4 

1 14 

214 

414 

214 

414 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

DEC 

1,300 

1,300 

NS 

ONT 

340 

320 

170 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND 

ND 

ND 

250 J 

ND 

ND 

ND . 

ND 

N 11  

1,700 

0/4 

014 

NA 

- 
D6 

D4 

D4 

DG 

DG 

D4 
- 

D4 

- 

D4 

1) 6 

D6 

314 

212 

214 



TABLE 2 - CONTAMINANTS OF CONCERN 

EAST GILL CREEK SEDIMENTS - ROUND 2 AOC 4 

No Standard 
Estimated Value 
<Less than contract detection limit, but kinstrument detection limit "" 

Diluted Value 
Estimated concentration di:e to matrix interference 

. For organic - uncertainty in ID; for inorganic - spike sample recovery not wlin limits 
Rejected data 
Inorganic Scrcening Criteria 2X background 
'I'AGM t~sctl sincc N D  in bnckgrountl I 

Scrccning Criterin: DEC I Ontnrio 

COCs 

INORGANICS (mgkg) 

Arsenic 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Zinc 

I~rcqcicncy 
of Dctcction 

414 

414 

414 

414 

414 

414 

414 

414 

Ilnngc of 1)cfccfion 

5.2 - 26.8 J 

37 - 100 

28 - 42 
32 - 65 

557 - 1,290 

0.29 - 0.57 J 

17 -31 

129 - 394 

Screening 
Critcria* 

6 

26 

16 

3 1 

460 

I~rcqucncy of 
Excccdance 

214 

414 

414 

414 

414 

414 

414 

414 

.15 .2 

I~ncl~groutrtl 

10.4 

246 

138 

564 

776 

3 5  

5 4 

154 

15 

120 - 

I Iighcat 
Location 

D2 

D6 

D2 

D2 

D4 

D2 

D3 

D2 



TADLE 2 - CONTAMINANTS OF CONCERN 

EAST GILL SURFACE WATER - ROUND 1 

PESTICIDESRCBs Ggll) 

Alpha-BHC 150 J - 3,000 

Beta-BHC 3,600 J 

INORGANICS (pgll) 

Aluminum 4380 - 72,500 

c o b d  t 15.6 n - 44.5 D 

Iron 

Selenium 

Vanadium 
-- 

Zinc 

Copper 1 10.7 BE - 130 EJ 

Lead ( 7 . 8  J -  I90 

NS No Standard I 

J Estimated Value 
B <Less than contract detection limit, but kinstniment detection limit 
D Diluted Value 
* Inorganic Screening Criteria 2X background 
+ +  TAGM wxtl siricc ND in bnckgromrl 

AOC 4 

213 294 EJ GCSW2 

313 7,530 GCS W2 

1/3 . 428 EJ GCS W2 

213 1,258 GCSW2 



TADLE 2 - CONTAMINANTS O F  CONCERN 

EAST GILL SURFACE ':\YATER - ROUND 2 

I I 

A O C  4 

Rnngc of  Dctcction Frcqocncy Scrccning I I Frcqucncy of I3nckgrorrntl IIigllcst 
of 1)ctcctiorr Critcrin I~xcccdnncc I I Location 

-- 

Selenium I 18.1-9.1 1 414 1 1  1 414 1 8.4 1 GCSW6 

INORGANICS (pgfl) 

Aluminum 

Iron 

Zinc 1 42 - 79 ( 414 1 30 1 414 1 54 I GCSW4 

, Cyanide 1 1 2-  13.6 1 214 1 5.2 1 212 1 10.3 ( GCSW6 

205 - 1,650 

347 - 2,710 

NS No Standard 
J Estimated Value 
B <Less than contract detecticn limit, but kinstn~ment detection limit 
D Diluted Value . ... 
* Inorganic Screening Criteria 2X background 
** TAGM used since ND in background 

414 

414 

100 

3 00 

414 

414 

29 1 

492 

GCSW4 

GCSW4 



-24- 

TABLE 2 - CONTAMINANTS OF CONCERN -- GROUKD Fj'XTER -- ROUND 1 

Targctcd Organic Rangc of 
Compounds (pgll) Dctcction 

Freq. of 
Detection 

2/20 

MCLs DEC 
GW 

DOH 
DW 

Volatilc Organic 
Compounds (pgll) 

Vinyl Chloride 3(1)- 16 I 
Trichloroethene 

1,2-Dichloroethene (total) 

Benzene 

Semivolatile Organic 
Zornpounds (pgll) 

'entachlorophenol 

4exachlorobutadiene 

'Is 

norganics (&I)  

I LOO Chromium 4.3 (1)- 749 (J) 

Iron 417 - 32,500 

Lead 2.2 (BJ) - 105 

Mar laz  nanese 17.5- 6,790 (J) 

'Is 

NS = No Standard 
* Fe + Mg = 500 
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TABLE 2 - COYTAMINANTS OF COSCERN -- GROUND I1.ilTER -- ROUAl) 2 

Volatile Organic Range o f  
Compounds (pgll) Detection 

Vinyl Chloride 44 (J) - 220 

1,l -Dichloroethane 2 (J) - 70 (J) 

Trichloroethene 2(J) - 76 (J) 

1,2-Dichloroethene (total) 1 (5) - 130 

1 Freq. of MCLs DEC DOH 
Detection 1 I G W  / O W  

HIGH 
n l w  

I l,l,l-Trichloroethane ( 12 (I) - 65 (J) 

Semivolatile Organic 
Compounds ( p g ~ l )  

I Di-n-octylphthalate 1 0.7 (I) - 10 

I Inorganics ( p~ l l )  I 
Chromium 11 - 4 8 8  

CIS 

Sickel 59 - 125 

NS = No Standard 
* F e + M g = 5 0 0  

CID 



Table 3 
SUAIMARY O F  PREVIOUS EPA ANALYTICAL RESULTS 

FOREST GLEN SUBDIVISION SITE 

LOCATION OF HIGHEST 
DETECTIOS 

I COMPOmD 1 RAh'GE OF DETECTION 

SW 1 S of Carrie Drive 5/89 Benzothiazole 

2(3 H)Benzothiazole 

2(3H)Benzothiazolethione 

Aniline 

S2 Carrie Dr. 8/8 7 

-- - -- - 

8 - 44,000,000 

20 - 2,600,000 

4,600,000 

3.2 - 1 l,OOO,OOO SWI 

I Phenothiazine DRl N. Aspect drum k. 1!S9 

S90 E. End Carrie Dr. Perylene 

Diphenylarnine 

2-Mercaptobenzothiazole 

Benzo(a)pyrene 

SWI 

30 - 1,770 

5 - 8,300,000 

21 -35,000,000 

30 - 88,000 S4 S Wooded Lot S/8 7 

I Chrysene I 30 - 1 10,000 

S 1  

53 1 S Wooded Lot 9/8 8 

54 

I Phenol 520 N of Lisa Lane cul de sac 



Table 3 
SU3DIARY O F  PREVIOUS EPA ANALYTICAL RESULTS 

FOREST GLES SUBDIVISION SITE 

LOCATION OF HIGHEST 
D E T E C T I O S  

COMPOLJD 

( Bcnzothiazole 

R M G E  OF DETECTION 
kfw 

- - 

SKI S of Carrie Drive 5 89 

S2 Carrie Dr. 8'57 

S 1 

Sn'l 

2(3H)Benzothiazole 

2(3H)Benzothiazolethicne 

Aniline 

1 Phenothiazine 

20 - 2,600,000 

4,600,000 

3.2 - 1 1,000,000 

DXl N. Aspect drum fag.  1 '89 

SW E. End Can ie  Dr. 

sn-1 

sn-1 

S4 S Wooded Lot 8'8 7 

( Chrysene 1 30 - 1 10,000 

; 4 

3 1 S Wooded Lot 9'88 

;-I 

I , Phenol 2 0  N of Lisa Lane cul dc s ic  



TABLE 4 
NE\V YORK STATE DEPARTAENT OF ENVIRONMEXTAL CONSERVATION 

TAGMs - SOIL CLEANUP OBJECTIVES 

I 2-.4nilinobenzothiazole I TBD 

TARGETED ORGANIC COMPOUNDS 

Contaminants of Concern 

Aniline 

I Perylene I TBD 

NYSDEC TAGM 4046 Cleanup Goal (ppm) 

0.10 

Phenothiazine 

Benzothiazole 

Phenyl Isothiocyanate 

Diphenylamine 

1 N,N-Diphenyl- l,4-Benzenediamine I TBD 

0.85 

0.85* 

TBD 

0.85* 

TBD - To be determined 
*Values computed using the methodology in TAGM 4046 and subsequently adjusted to the 
Pratical ~~1antitai6n limits of those compounds in soil. 



TABLE 4 (continued) 
NEW YORK STATE DEPARTMEhT OF ENVIRONMENT.LU. CONSERVATIOX 

TAGMs - SOIL CLEANUP OBJECTIVES 

I Barium I 300 or SB 

INORGAiiIC COMPOUNDS 

Beryllium 

Contaminants of Concern 
- .  

Arsenic 

NYSDEC TAGM 4046 Cleanup Goal (ppm) 

7.5 or SB . . 

Cadmium 

Chromium 

Cobalt 

Copper 

I . Nickel 

10 or SB 

50 or SB 

30 or SB 

25 or SB 

Lead 

Manganese 

Mercury 

I Selenium 

SB 

SB 

0.1 

I Silver ' 

Vanadium 

SB - Site Background 



TABLE 4 (continued) 
NEW YORK STATE DEPARTAIENT OF ENVIRONMEhTAL CONSERVATION 

TAGMs - SOIL CLEANUP OBECTIVES 

SEMI-VOLATILE ORGANIC COMPOUKDS 

Contaminants of Concern ( NYSDEC TAGM 40-16 Cleanup Goal (pprn) 

I Anthracene I 50 

1 Benzo(a)anthracene 1 0.224or MDL 

I Chrysene I 0.4 

Benzo(a)pyrene 

Benzo(b)flouranthene 

Benzo(g,h,i)perylene 

Benzo(k)flouranthene 

Dibenzo(a,h)anthracene I 0.014 or MDL 

- - --  

0.061 or MDL 

0.224or MDL 

50 

0.224 or MDL 

Flouranthene 

Ideno(l,2,3-cd)pyrene 

2-methylphenol 

Phenanthrene 

MDL - Method Detection Limit 

50 

3 2 

0.1 or MDL 

5 0 

' Phenol 

I - PCBs & PESTICIDES I 

0.03 or MDL 

I Contaminants of Concern I NYSDEC TAGM 1046 Cleanup Goal (pprn) I 
Aroclor 1254 I 1 .O (surface) 10 (subsurface) I 

Alpha - BHC 1 10 I 0.1 1 I 
Beta - BHC200 

4,4' - DDE210 

0.2 

2.1 



TABLE 5 - COST COMPARISON OF THE REMEDIAL ALTERNATIVES 

Cnpilal Cost' Annual Evcry 5-yr. Tolal Prcscnt Worth Cost1 

0"kM Coslsl OAkMCosls 

1 Capital Cost: includcs costs associntcd with cquipmcnt, sitc prcpnriltion nntl  lrcilltiicnt. 
2 O&M rncans "opcrntions and mnintcnntice" 
3 Total Present Worth Cost: The amount of money that EPA would have to invest now at 5% interest in order to have the 
appropriate funds available at the actual time the remdial alternative is implemented. 

Alternative S-1 

Alternative S-2 

Alternative S-3 

Altcrrintivc S-4 

Alternative S-5 

Alternative S-6 

$ 0  

$ 1,173,820 

$ 1 0,207,3 1 1 

$ 15,357,836 

$106,350,434 

$ 81,986,045 

No Further Action 

Limited Action 

Capping (6 NYCRR 
Pnrt 360 Cap) 

Gxcavalion, Consolidntion nntl 
Onsite Disposal 

Excavation and Offsite 
Disposal 

Excavation and Onsite Low 
Temp. Desorption & 
Solid./Stabilization 

- 
$ 0  

$ 2,469,200 

$ 12,454,000 

$ 16,397,000 

$1 06,350,500 

$ 8 1,986,045 

I 

$ 0  

$35,128 

$1 12.28 1 

.$ 34,334 

$ 0 

$ 0 

$ 0  

$60,334 

$1 11,130 

$50,780 

$ 0  
a 

$ 0  
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FOREST GLEN S I T E  
O P E W L E  U N I T  TWO 

ADMINISTRATIVE RECORD INDEX F I L S  
INDEX OF DOCUMENTS 

3 . 0  REMEDIAL INVESTIGATION 

Investigation R e p o r t s  

R e p o r t : ,  F i n a l  R e m e d i a l  I n v e s t i a a t i o n  R e ~ o r t .  
V o l u m e  I ,  F o r e s t  G l e n  S i t e ,  N i a c a r a  F a l l s ,  N e w  
Y o r k ,  prepared by CDM Federal P r o q a m s  
C o r p o r a t i o n ,  prepared f o r  U.  S: E X ,  R e g i o n  11, 
D e c e m b e r  1 6 ,  1 9 9 6 .  

. . 
R e p o r t  : F i n a l  R e m e d i a l  I n v e s t i a a t i o n  R e ~ o r t  , 
V o l u m e  11, F o r e s t  G l e n  S i t e ,  N l a c a r a  F a l l s ,  New 
Y o r k ,  prepared by CDM Federal P r o q a m s  
C o r p o r a t i o n ,  prepared f o r  U .  S .  E?A, R e g i o n  11, 
D e c e m b e r  1 6 ,  1 9 9 6 .  

R e p o r t :  F i n a l  R e m e d i a l  I nves t iua t ion  keport.  
V o l u m e  111. F o r e s t  G l e n  S i t e ,  N i a c ~ r a  F a l l s .  New 
Y o r k ,  prepared by CDM Federal P r w a m s  
C o r p o r a t i o n ,  prepared f o r  U . S .  ED?-, R e g i o n  11, 
D e c e m b e r  1 6 ,  1 9 9 6 .  

R e p o r t  : Fina l  E n d a n s e r m e n t  A s s e s s r e n t .  Forest G l e n  
S i t e .  N i a a a r a  F a l l s ,  New Y o r k ,  Vo lume  I of I V ,  
prepared by CDM F e d e r a l  Programs C o r p o r a t i o n ,  
prepared for  U . S .  EPA, R e g i o n . 1 1 ,  N o v e m b e r  1, 
1 9 9 6 .  

. - 

R e p o r t :  F i n a l  E n d a n s e r m e n t  A s s e s s z e 2 t .  F o r e s t  G l e n  
S i t e ,  N i a a a r a  F a l l s ,  New Y o r k ,  V o l u m e  I1 of I V ,  
prepared 'by CDM F e d e r a l  P r o g r a m s  corporation, . ' 

prepared f o r  U . S .  EPA, R e g i o n  11, X o v e m b e r  1; 
1 9 9 6 .  



P . 301908  - ' R e p o r t  : F i n a l  ~ n d a n s e r m e n t  A s s e s s - e n t  . F o r e s t  Gle: 
302219  S i t e ,  N i a a a r a  F a l l s .  New Y o r k ,  V o l u n e  I11 o f  I V ,  

prepared by CDM F e d e r a l  P r o g r a m s  C o - r p o r a t i o n ,  
prepared f o r  U.S.  EPA, R e g i o n  11, X o v e m b e r  1, 
1 9 9 6 .  

P .  302220-  R e p o r t  : F i n a l  E n d a n s e r m e n t  A s s e s s r e n t ,  F o r e s t  G l e n  
302400  S i t e .  N i a a a r a  F a l l s .  New Y o r k ,  Volume I V  of I V ,  

prepared by CDM F e d e r a l  P r o g r a m s  C o - r p o r a t i o n ,  
prepared f o r  U.  S .  EPA., R e g i o n  11, Kovernber  1, 
1 9 9 6 .  

'3.5 Correspondence 

P .  302401-  Memorandum t o  various R e g i o n a l  D i r e c t o r s ,  f r o m  M r .  
3 0 2 4 1 1  E l l i o t t  P .  Laws, A s s i s t a n t  Administrator, U . S .  

EPA, W a s h i n g t o n ,  D. C . ,  re : OSWER D i r e c t i v e  N o .  
9 3 5 5 . 7 - 0 4 ,  L m d  U s e  . i n  t h e  CERCLA ?-emedy S e l e c t i o n  
P r o c e s s ,  May 25 ,  1 9 9 5 .  

4 . 0  FEASIBILITY STUDY 

4 . 3  Feasibility Study Reports. 

P .  4 0 0 0 0 1-  R e p o r t  : f ' e a s i b i l i t v  Studv R e p o r t ,  F o r e s t  G l e n  
4 0 0 4 1 0  S i t e ,  N i a a a r a  F a l l s .  New Y o r k ,  ~ r e i a r e d  by CDM 

F e d e r a l  P r o g r a m s  C o r p o r a t i o n ,  p r e p z e d  f o r  U. S . 
EPA, ~ e g i o n  11, A u g u s t  4 ,  1 9 9 7 .  

10.0 PUBLIC PARTICIPATION 

1 0  .1 Comments and Responses 

- - 
P .  1 0 . 0 0 0 0 1 -  L e t t e r  t o  M s .  G l o r i a  M. Sosa,. R e m e E a l  P ro j ed t  ' . 

1 0 . 0 0 0 0 1  Manager, U.S.  EPA, R e g i o n  11, f r o m  b f r . ' - ~ l y d e ' ~ . .  
Johnston, resident o f  N i a g a r a  C o u n t y ,  New Y o r k ,  
re : ' Comments  o n  t h e  P r o p o s e d  P l a n ,  O c t o b e r  23 ,  
1 9 9 7 .  

P .  1 0 . 0 0 0 0 2 -  L e t t e r  toMs.  G l o r i a M .  Sosa, R e m e d i a l  P r o j e c t  
1 0 . 0 0 0 0 2  Manager, U.S .  EPA, R e g i o n  11, f r o m  M s .  L i n d a  



Abdullah, resident of Niagara County, New York, 
re: Comments on the Proposed Plan, October 23, 
1997. 

Letter to Ms. .Gloria M. Sosa, Renedial Project 
Manager, U.S. EPA, Region 11, fron Mr. John 
Srijka, resident of Niagara County, New York, re: 
Comments on the Proposed Plan, October 23, 1997.' 

Letter to Ms. Gloria M. Sosa, Remedial Project 
~ a n a ~ e r ,  U.S. EPA, Region 11, from Mr. Mark.S. 
Printop, resident of Niagara County, New York, re: 
Comments on'the Proposed Plan, October 23, 1997. 

Letter to Ms. Gloria M. Sosa, Remedial Project 
Manager, U.S. EPA, Region 11, from Mr. William 
Johnston, resident of Niagara- County, New York, 
re: Comments on the Proposed Plan, October 23, 
1997. 

Letter to Ms. Gloria M. Sosa, Remedial Project 
Manager, U.S. EPA, Region 11, fron Mr. Fabian S. 
Rosati , Chaimn, Town of Niagara Environmental 
Commission, re: Comments on the Proposed Plan, 
November 13, 1997. 

Letter to Ms. Gloria M. Sosa, Remedial Project 
Manager, U.S. EPA, Region 11, fron Mr. Steven C. 
Richards, Town Supenrisor, Town of Niagara, re: 
EPA Proposed Plan for the Forest Glen Subdivision 
Superfund Site, Niagara Falls, New York, December 
8, 1997. 

Letter to Ms. Gloria M. Sosa, Remedial Project 
Manager, U. S. EPA, Region 11, from Connie M. . 

Lozinsky, Esq.-, ' Councilme~mber, City of Niagara 
Falls, New ~ork, Off ice of the City Council, re: ' 
EPA Proposed Plan for' the Forest Glen Subdivision 
Superfund Site, Niagara Falls, New York, ~ecemb'er 
8, 1997. 

Letter to Ms. Gloria M. Sosa, ~emedial .Project 
Manager, U.S. EPA, Region 11, from Mr. Guy T. 



S o t t i l e ,  and M r .  Jack A.  Brundage, Niagara Fal ls  
USA Campsites, I nc . ,  r e :  EPA Proposed Plan f o r  the 
Forest  Glen Subdivision Superfund S i t e ,  Niagara 
F a l l s ,  New York, December 8,  ' 1997. 

P.  10.00016- L e t t e r  t o  M s .  Gloria M .  Sosa, Rerriedial Projec t  
10.00017 Manager, U .S .  EPA, Region 11, from M r .  Joseph J. 

Certo, Vice President,  ~ e r t o  Brothers Dis t r ibu t ins  
Company, re:  Comments on the  EPA Proposed Plan 
f o r  the  Forest Glen Subdivision Superfund.Site,  
~ i a ~ a r a  Fal ls ,  December 8, 1997. 

. - 

P .  10.00018- L e t t e r  t o  M s .  Gloria M .  Sosa, Remedial Pro jec t  
10.00022 Manager, U.S. EPA, Region 11, fromMr. James C. 

Whiteley, Vice President ,  The Goodyear T i r e  & 

Rubber Company, and M r .  Neal T .  ~ o k t r e e ,  
Attorney, re:  EPA Proposed plan for  The Forest  
Glen Subdivision Superfund S i t e ,  Kiagara F a l l s ,  
New York, Decenber 8 ,  1997. . . 

P .  10.00023- L e t t e r  t o  Ms. Gloria M. Sosa, Remedial Pro jec t  
10.00106 Manager, U . S .  EPA, Region 11, from M r .  Robert M.  

Hallman, Cahill Gordon ' & Reindel , r e  : EPA Proposed 
Plan f o r  The Forest Glen Subdivision Superfund 
S i t e ,  Niagara Fa l l s ,  New York, December 9 ,  1997. 

(Attachment: Report : Comments on U .  S . .  EPAi s 
Se~tember  1997 ~rooosed  Plan fo r  the Forest Glen 
S u ~ e r f u n d  S i t e .  The Goodvear Tire & Rubber 
Comoanv, prepared by OIBrien & Gere Engineers, 
Inc .  f o r  The Caodyear T i r e  & Rubber Company, 
December 8 ,  .l997. 

P .  10.00107- L e t t e r  t o  M r .  Kevin ~ p c h ,  Section Chief, Western 
10.OOlO7 New York Remediation' Section, U.S. EPA, Xegion 11, 

from M r .  James C. Galie ,  Mayor, City of Niagara 
F a l l s ,  New York, Off i c e  of the Mayor, r e  : Forest 
Glen Remediation Preferences,  February 20, 1998. 

10.3 Public Notices 

P .  10.00108- Public Notice: "The U.S. EPA and the NYSDEC want 
10.00108 your comments on the  Proposed Plan f o r  Cleanup of 

the  Forest ~ l e h  Superfund S i t e " ,  Niagara F a l l s ,  



N e w  York, Niacara G a z e t t e ,  Wednesday, September 
. , 

2 4 ,  1997.  

P .  10.00109 P u b l i c  Notice: "The Uni ted  s t a t e s  Environmental 
10 .00 l09  P r o t e c t i o n  Agency Announces an Extension o f  t h e  

P u b l i c  Comment Period on t h e  Proposed P l a n  f o r  the 
F o r e s t  Glen Superfund S i t e  i n  Niacara F a l l s ,  New 
York" , piaaara  Gazet te ,  Thursday, October 23, 
1997.  

P. . l o .  00110- P u b l i c  Notice: "The Un i t ed  S t a t e s  Environmental . - 
10.00110 ' P r o t e c t i o n  Agency Announces an Extension - o f  t h e  - 

. . P u b l i c  Comment Period on t h e  Pro-posed P l a n  f o r  the  
F o r e s t  Glen Superfund S i t e  i n  Niacara F a l l s ,  New 
York" , rJiaaara Gazet te ,  Thursday, November 2 0 ,  
1997. 

10.4 Public Meeting Transcripts 

P. 10.00111- P u b l i c  Meeting Transc r ip t  : "Forest Glen 
lO.00180 Subd iv i s ion  Superfund S i t e " ,  he ld  on Wednesday, 

October  15, 1997, -p repared  by ~ h E r 5 s e '  M .  McGreevy 
Cour t  Reporting Se rv i ce ,  Inc . , October 15 ,  1997. 
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FOREST GLEN SITE 
OPERABLE UNIT TWO 

ADMINISTRATIVE RECORD INDEX FILE 
INDEX OF DOCUMENTS 

REMEDIAL INVESTIGATION 

Remedial Investigation Reports 

Report: Final Remedial Investiaation R e ~ o r t .  
Volume I .  Forest Glen S i t e .  Niaaara Fal ls .  New 
W, prepared by CDM Federal P-rvams 
Corporation, prepared f o r  U.S: EPA, Region 11, 
December 16,  1996. 

Report: Final Remedial Investiaation R e ~ o r t .  
Volume 11. Forest Glen S i t e .  Niaaera Fal l s .  New 
e, prepared by CDM Federal Programs 
Corporation, prepared f o r  U.S. EPA, Region 11, 
December 16 ,  1996. 

Report : ' a R m d '  
Volume 111. Forest Glen S l t e .  Niaaara Fal l s .  New 
w, prepared by CDM Federal Programs 
Corporation, prepared fo r  U.S.  EPA, Region 11, 
December 1 6 ,  1996.  

Report: Final Endanaerment Assessment. Forest G l a  
S i t e .  Niaaara Falls .  New York. Volume I of I V ,  
prepared by CDM Federal Programs Corporation, 
prepared for  U.S. EPA, Region 11, November 1, 
1996. 

Report: Final Endanaerment Assessment. Forest G l a  
i F F V, 

prepared by O M  Federal Programs Corporation, 
prepared for  U . S .  EPA, Region 11, November 1, 
1996 .  



P .  30190E-  R e p o r t :  Final  F n d a n u e r m e n t  A s s e s s r . e n t .  F o r e s t  Gler .  
3 0 2 2 1 5  S i t e .  N i a a a r a  F a l l s .  New Y o r k ,  Vol2-e I11 ofi IV ,  

prepared by CDX F e d e r a l  P r o g r a m s  C o q o r a t i o n ,  
prepared for  U.S. EPA, R e g i o n  11, Sovember 1, 
1 9 9 6 .  

P . 3 0 2 2 2 0 -  R e p o r t  : Final  Endancrerment  Assesszer! t  . F o r e s t  Gle,  - 
3 0 2 4 0 0  U e .  N i a u a r a  F a l l s .  New Y o r k .  V o l m t e  I V  of IV, 

prepared by CDM F e d e r a l  P r o g r a m s  C o q o r a t i o n ,  
prepared f o r  U.S. EPA, R e g i o n  11, Kovember  1, 
1 9 9 6 .  

3.5 C o r r e s p o n d e n c e  

P. 3 0 2 4 0 1 -  Memorandum t o  various R e g i o n a l  D i r e c t o r s ,  from M r .  
3 0 2 4 1 1  E l l i o t t  P. Laws, A s s i s t a n t  A d m i n i s t r a t o r ,  U.S. 

EPA, Washington, D.C., re: OSWER D i r e c t i v e  No .  
9 3 5 5 . 7 - 0 4 ,  Land U s e i n  the CERCLA B e n e d y  Selection 
P r o c e s s ,  May 2 5 ,  1 9 % .  

4 . 0  FEASIBILITY STUDY 

4.3 F e a s i b i l i t y  Study R e p o r t s  

P .  4 0 0 0 0 1 -  R e p o r t :  F e a s i b f l i t v  Studv R e ~ o r t .  F o r e s t  G l e n  
4 0 0 4 1 0  S w Y o r  , prepared by CDM 

F e d e r a l  P r o g r a m s  C o r p o r a t i o n ,  prepared f o r  U.S. 
EPA, R e g i o n  11, A u g u s t  4 ,  1 9 9 7 .  

1 0 . 0  PUBLIC PRRTICIPATION 

1 0 . 1  C o m e n t s  and R e s p o n s e s  

P .  1 0 . 0 0 0 0 1 -  L e t t e r  t o  M s .  G l o r i a  M .  Sosa, R e m e d i a l  P r o j e c t  
1 0 . 0 0 0 0 1  Manager, U.S. EPA, R e g i o n  11, from M r .  C l y d e  J. 

Johnston, r e s i d e n t  of N i a g a r a  C o u n t y ,  New Y o r k ,  
re: Comments  on the P r o p o s e d  P l a n ,  O c t o b e r  2 3 ,  
1 9 9 7 .  

P. 1 0 . 0 0 0 0 2 -  L e t t e r  t o  M s .  G l o r i a  M.  S o S a ,  R e m e d i d  P r o j e c t  
1 0 . 0 0 0 0 2  Manager, U.S .  EPA, R e g i o n  11, f r o m  Xs .  L i n d a  



Abdullah, resident of Niagara County, New York, 
re: comments on the Proposed Plan, October 23, 
1997. 

10.00003- Letter to Ms.,Gloria M. Sosa, Remedial Project 
10.00003 Manager, U.S. EPA, Region 11, from Mr. John 

Srijka, resident of Niagara County, New York, re: 
Comments on the Proposed Plan, October 23, 1997; 

10.00004- Letter to Ms. Gloria M. Sosa, Remedial Project 
10.00004 ~anager, U.S. EPA, Region 11, from Mr. Mark,S. 

Printop, resident of Niagara County, New York, re: 
Comments on'the Proposed Plan, October 23, 1997. 

10.00005- Letter to Ms. Gloria M. Sosa, Remedial Project 
10.00005 Manager, U.S. EPA, Region 11, from Mr. William 

Johnston, resident of Niagara.County, New York, 
re: Comments on the Proposed Plan, October 23, 
1997. 

10.00006- Letter to Ms. Gloria M. Sosa, Remedial Project 
10.00006 Manager, U.S. EPA, Region 11, from Mr. Fabian S. 

Rosati, Chairman, Town of Niagara Environmental 
Commission, re: Comments on the Proposed Plan, 
November 13, 1997. 

10.00007- Letter to Ms. Gloria M. Sosa, Remedial Project 
10.00009  ana age;, U.S. EPA, Region 11, from Mr. Steven C. 

Richards, Town Supervisor, Town of Niagara, re: 
EPA Proposed Plan for the Forest Glen Subdivision 
Superfund Site, Niagara Falls, New York, December 
8, 1997. 

10.00010- Letter to Ms. Gloria M. Sosa, Remedial Project 
10.00012 Manager, U.S. EPA, Region 11, from Connie M. 

Lozinsky, Esq.-;Councilmember, City of Niagara 
Falls, New ~ork, Office of the City Council, re: 
EPA Proposed Plan for the Forest Glen Subdivision 
Superfund Site, Niagara Falls, New York, ~ecemder 
8, 1997. 

10.00013- Letter to Ms. Gloria M. Sosa, Remedial. Project 
10.00015 Manager, U.S. EPA, Region 11, from Mr. Guy T. 



Sottile, and Mr. Jack A. Brundage, Niagara Falls 
USA Campsites, Inc., re: EPA Pro-wsed Plan for the 
Forest Glen Subdivision Superfund Site, Niagara 
Falls, New York, December 8, 1997. 

10.00016- Letter to Ms. Gloria M. Sosa, Renedial Project 
10.OC017 Manager, U.S. EPA, Region 11, from Mr. Joseph J. 

Certo, Vice President, Certo Brothers Distributing 
Company, re: Comments on the EPA Proposed Plan 
for the Forest Glen Subdivision Superfund.Site, 
~ i a ~ a r a  Falls, December 8, 1997. 

. - 

10.00018- Letter to Ms. Gloria M. Sosa, Remedial Project 
10.00022 Manager, U.S. EPA, Region 11, from Mr. James C. 

Whiteley, Vice President, The Goodyear Tire & 
Rubber Company, and Mr. Neal T. ~ o k r e e ,  
Attorney, re: EPA Proposed ~lari for The Forest 
Glen Subdivision Superfund Site, Niagara Falls, 
New York, December 8, 1997. :. 

10.00106 Manager, U.S. EPA, Region 11, fron Mr. Robert M. 
Hallman, Cahill Gordon& Reindel, re: EPA Proposed 
Plan for The Forest: Glen Subdivision Superfund 
Site, Niagara Falls, New York, ~ecember 9, 1997. 
(Attachment: Report: Comments on U.S. EPAta 
Seotember 1997 Pro~osed Plan for the Forest Glen 
Su~erfund Site. The Goodvear Tire & Rubbq 
ComDanv, prepared by OtBrien & Gere Engineers, 
Inc. for The Caodyear Tire & Rubber Company, 
December 8, .1997. 

lO.00107- Letter to Mr. Kevin ~ynch, Section Chief, Western 
10.00107 New York Remediation'section, U.S. EPA, Region 11, 

from Mr. James C. Galie, Mayor, City of Niagara - .  
Falls, New York, Office of the Mayor, re: Forest 
Glen Remediation Preferences, Februa~y 20, 1998. 

10.3 Public Notices 

P. 10.00108- Public Notice: "The U.S. EPA and the NYSDEC want 
10.00108 your comments on the Proposed Plan for Cleanup of 

the Forest ~leh Superfund Siten, Niagara Falls, 



New York, piaaara Gazette . . , Wedneseay, September 
24, 1997. 

10.00109 Public Notice: *The United states Snvironmental 
10.00109 Protection Agency Announces an Extension of the 

Public Comment Period on the Proposed Plan for the 
Forest Glen Superfund Site in Niaczra Falls, New 
York" , Niaaara Gazette, Thursday, October 23, 
1997. 

10.00110- Public Notice: "The United States Environmental 
10.00110 Protection Agency Announces an Exteasion of the - 

, Public Comment Period on the Proposed Plan for the 
Forest Glen Superfund Site in Niagara Falls, New 
York", Niauara Gazeta, Thursday, Kovember 20, 
1997. 

10.4 Public Meeting Transcripts 

P. 10.00111- Public Meeting Transcript : "Forest ~len 
10.00180 Subdivision Superfund Site", held on Wednesday, 

October 15, 1997, .prepared by Th6rSse.M. McGreevy 
Court Reporting Service, Inc., October 15, 1997. 



- 
STATE LETTER OF CONCURRENCE 



New York State Depanmenr of Environmental Csnatrvadon 
50 Waif Road, Albany, New York 12233-7010 

John P. Cahill 
Cammnlonor 

Diraor 
Ernergucy and Remedial Re~ponre DMS~OII  
United S W s  Environmental Protection Agency 
Region II 
Floor 19 - E38 
290 B d w a y  
New York, NY 10007-1866 

post-ir  ax wte ,7671 3p~+)(j,3 12cisb.k 1 . 
" GhRIk  . S S &  Fmm i , ~ \ y f - ~  
CUJDSPL 

Phone ? 
ff& N'jSPEc 

Fax * P " n " ( ~ 6 ) ' f ~ 3 - ~ 3 ~  
Far# ' 

Re: Forest Glen Subdivisioe Site, Record of M i o n ,  ID No. 9-32-097 

The New York State Depamnent of Environmental Consenttion.(NYSDEC) has 
reviewed the R ~ o r d  of Decision dakd March 1998 prepared by EPA for this site. The 
NYSDEC concurs with the selected remedial alternative No. S 4  for this site. This seleatd 
alternative calls for excavating the wneminatCld soils from the anss of con-, consoli-g 
the contmimted soils in the Northern Aspect of the site, placing an impermeable cap on t ie 
consolidakd materials and implementing a long-term maintenance of the cap. The 
groundw& will bc addressed as a sqarate operable unit. 

We would appreciate the oppormnity to participate in future discussions and review of 
the docmc~ts related to the actual design of theselead remedy. 

If you have any qu&& or require further clarification, p h e  conract Mr. Michael 
Hinton. Region 9 oftice, at (716) 851-7220. 

Director - 
Division of Environmmtal Remdition 

cc: K. Lyich, USEPA 
G. Soo, USEPA 



SUMMARY OF R I S K  ASESSMENT 



SUMMARY OF RISK ASSESSMENT 

Based upon the results of the RI and the Remedial Investigation Report, a Baseline 
Risk Assessment was conducted to estimate the risks associated vhth current and 
future site conditions. The baseline risk assessment estimates the human health risks 
which could result from the contamination at the site if no remedial action were taken. 

Human Health Risk Assessment 

A four-step process is utilized for assessing site-related human health risks for a 
reasonable maximum exposure scenario. Hazard Identification identifies the 
contaminants of concern at the site based on several factors such as toxicity, frequency 
of occurrence, and concentration. Fxposure Assessment estimates the magnitude of 
actual andlor potential human exposures, the frequency and duration of these 
exposures, and the pathways (e.g., ingesting contaminated well-water) by which 
humans are potentially exposed. Joxicitv Assessment determines the types of adverse 
health effects associated with chemical exposures, and the relationship between 
magnitude of exposure (dose) and severity of adverse effects (response). 
~hiracter izat io~ summ&izes-and combines outputs of the exposure and toxicity 
assessments to provide a quantitative assessment of site-related risks. 

Hazard Identification and Toxicitv Assessment. The baseline risk assessment began 
with selectina contaminants of concern which would be representative of site risks (see 
TABLE 6). These contaminants included several sernivol&le organic compounds 
(benzo(a)pyrene, benzo(a)anthracene, etc.), targeted semivolatile organic compounds 
(2-mercaptobenzothiazole and N,N-diphenyl-I 4-benzenediamine), polychlorinated 
biphenyls (Aroclors 1254 and 1260), and inorganics (arsenic, barium, beryllium, 
cadmium, etc.) in surface and subsurface soils, groundwater and sediment. Several of 
the contaminants are known to cause cancer in laboratory animals and are suspected 
or known to be human carcinogens. A summary of toxicity data (cancer slope factors 
and Reference Doses) for the chemicals of concern are provided in Tables 7 and 8). 
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TABLE 6 Continued 

Concentration Detected 
( m g W  

Exposure Point 
Frequency Concentration 

Cliemicals Minimum Maxlmwn of Dolection ( W k 0 )  

Surface Soils - SUBDIVISION Area of Concern (AOC) - 6 - Continued 

Statistical 
Monsuro 

Arsenic 1.40 B 10.5 17/17 6.42 95% UCL 

Barium I 9.10 335 17/17 I 335 1 95% UCL 

Bewiiium 

Cadmium 0.45 B 7.68 1511 7 7.88 

Chromium 32.4 366 313 52.3 (Chrome VI) 

Manganese 315 5,230 1711 7 1,220 

Mercury 0.11 NJ 5.70 J 1211 3 5.70 

Vanadium 4.90 B 45.3 17/17 45.3 

Zinc 67.9 10.200 J 17/17 9.01 

Maximum 

95% UCL 

95% UCL 

Maximum 

Maximum 

95% UCL 
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I TABLE 6 - Continued I 
Concentration Detected 

( m g W  

Exposure Polnl 
I:lnrlt~ulicy C l>~~co~~t ru l lo~ l  S~II~I~IICLII 

Chemicals Minimum Maximum of Detection (mdkg) Measure 

Surface Soil - EDGEWOOD DRIVE WOODED LOTS (AOC5) 

I svocs 

I Benzo(a)anthracene 1 0.54.0 J 1 100.0 D 1 8/16 1 100 I Maximum I 
I Benzo(a)pvrene 1 0.047J 1 88.0 DJ I 8H6 I 88.0 I Maximum I 
I Benzo(b)Ruoranthene I 0.100XJ 1 130.0 DJ 1 8/16 1 130 I Maximum I 
I Dlhenzofo.h~nnthracono I 0.000 J 1 10.0 DJ 1 0110 I 4.32 I D5K UCL I 

Pyrene 0.044 J 130.0 D 10116 130 Maximum I 
TSVOCs 1 
N.N-Diphenyl-1.4- 1.46 J 1.46 J 1H6 1.46 Maximum 
benzenediamine 

tnorsanics 

I Arsenic 1 4.60 1 21.3 1 16/16 1 12.5 .I 95%UCL I 
Oarium 40.0 0 220 10110 220 Mnxlm~~m 

Chromium 24.1 271 16/16 1 9.05 (Chrome Vi) 1 95% UCL 

I Manganese 1 173 1 1.170 1 16/16 1 743 1 95%UCL I 
I Mercury 1 0.07 B 1 2.50 1 9/16 1 2.50 I Maximum I 
I Nickel 1 23.6J 1 139 1 16/16 1 86.3 1 95%UCL I 
I Thallium ( 1 . 0 5 0  1 2.308 1 6/16 1 1.24 1 95%UCL I 
I Vanadium 1 32.3J 1 125 1 10110 1 01.3 1 05%UCL I 
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TABLE 6 - Continued 

Concenlralion Detected 
(mglkg) 

Chemicals 

Exposure Poinl 
Frequency Concenlralion Slalisllcal I Minimum I Maximum I of DeIUlon I (mgkg) I Measure I 

Dibenzo(a.h)anthracene 0.026 J 0.026 J 1113 0.026 Maximum 

Subsurface Soil - NORTHERN ASPECTArea of Concern 2 

svocs  I 

Arsenic 

Chromium 

269 I Maximum I 

2. BJ 1211 3 I 6.1 J I 

Nickel 

5.76 95% UCL 

Barium 1 29.1 B 

6.20 

Manganese 

8.3 B 

325 

34.7 

Vanadium 

530 

37.3 

1311 3 

1311 3 

10.0 

172 1 95%UCL 

1311 3 

4.96 (Chrome VI) 

652 1 95%UCL 745 

32.9 95% UCL 

43.5 

95% UCL 

1311 3 

13/13 38.9 1 95%UCL 



TABLE 6 - Continued 

Subsurface Soil Berm - AOC-1 

I Concentration Detected 
(mgaa) I 

I Freauencv I Concentration I StatistirU I Exposure Poinl 

I Chemicals I Minimum I Maximum I of ~&ection I ( m s h )  I Measure I 
1 Subsurface Soils - BERM (AOC - 1) I 
I svocs  

I Bis(2-ethylhexy1)phthalate 1 0.060 J 1 61.0 DK 1 515 1 61 .O I Maximum I 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

I 2-Mercaptobenzene- I (.IoJ 
I 565.0 DJ I 315 1 565 ( Maximum 

thlazole I 

0.200 J 

0.210 J 

0.055 JX 

Indeno(l.2,3-cd)pyrene 

I I I I I 

Inorganics 

4.1 J 

2.55 J 

6.3 J 

I 0.100 J 1.010 J 315 

N,N-diphenyl-l.4- 
benzenediamine 

1 Antimony 1 3.83 BNJ 1 3.83 BNJ 1 115 1 3.37 1 Maximum I 
1 Arsenic 1 4.90 1 9.05 I3 1 5/5 1 8.41 I Maximum I 

315 

315 

415 

1.01 

9.06 DJ 

I Belyllium 1 0.45 B 1 0.84 B 1 515 ( 0.74 I Maximum I 

Maximum 

4.10 

2.55 

6.30 

119.0 DJ 

Maximum 

Maximum 

Maxlmum 

Manganese 

Mercury 

Thallium 

315 

377 

0.19 

1.20 B 

119 Maximum 

1.571 

7.60 

1.65 B 

5/5 

315 

215 

1.570 

7.60 

1.85 

Maximum 

Maximum 

Maximum 
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I. TABLE 6 -Continued 

Sediment On Site- East Gill (AOC-4) 

Concentration Detected 
( m g W  

Chemicals 1 .  Exposure Polnl 
Frequency Concentration Statistical I Minimum I Maximum I of Detection I (mgikg) I Measure 

1 Sediment On Site - EAST GILL CREEK (AOC-4) 
I I I I I 

svocs  I 
I 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

0.200 J 

0.068 J 

0.270 J 

0.750 J 

0.230 J 

1 .ZOO J 

414 

414 

Not calculated 
based on lack of 
loxlclty factor lor 
dermal exposure 

414 

Not calculated 
based on lack of 
toxicity factor for 
dermal exoosure . 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 



TABLE 6 -Continued 
Sediment On Site- East Gill (AOC-4) 

Concentration Detected 
(makt) 

1 Chemicals 

Exposure Point 
Frequency Concentration Statistical I Minimum I Mjximum I of Detection 1 (malka) I Measure 

I 
- 

Sediment On-Site - EAST GILL CREEK (AOC-4) 

I lnoraanics I I I I I 
I Arsenic 1 4.90 1 26.8 J 1 414 I 26.8 1 Maximum 

Barium 112 BEJ 169.0 

Beryllium 0.63 0.86 B 

414 Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

314 Not calculated 
based on lack of 
toxicity fadm for 
dermal exoosure 

Cadmium 3.70 J 4.15 Maximum I 4.15 I 214 I 
Chromium 43.0 82.0 414 Not calculated 

based on lack of 
toxicity factor for . 
dermal exposure . 

Manganese 851 EJ 0.57 J 414 Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

Mercury 0.27 NJ 0.57 J 414 Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

Nickel 25.9 J 32.0 313 Not calculated 
based on lack of 
toxicity factor for 
dermal exoosure 



TABLE 6 -Continued I I 

Vanadium 

Concentration Detected 

Frequency 
Minimum 

-- 

Sediment On-Site - EAST GILL CREEK (AOC-4) 

Exposure Point 
Concentration 

(moko) 

Zinc 

Slatistlcal 
Moasirro 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 



TABLE 6 - Continued 

Concenlration Detected 
(mglkg) 

Chemicals 
Frequency I Minimum I Maximum I of Deteclion 

svocs  

Aroclor 1254 

Sediment - WOODED WETLAND AOC-3 

Exposure Point 
Concentration Statistical 

(mgn(4) Measure 

Not calculated 
based on lack of 
loxicily factor for 
dermal exposure 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

Notcamaled 
based on lack of 
toxicity factor for 
dermal exposure 

Not cafctllated 
based on lack of 
loxicily factor for ' 
dermal exposure 

0.1 1 Maximum 



Chemicals 

lnoraanics 

TABLE 6 - Continued 

Barium 

Concentration Detected 
( m g M  

Sediment- WOODED WETLAND (AOC-3) 

Froqlloncy 
of Detection Minimum 

Beryllium 

Manganese 

Maximum 

Cadmium 

Chromium 

Mercury I 0.55 I 1.50 

Exposure Polnl 
Concontratlon 

(mglkg) 

0.74 B 

10110 I 6.67 I 95% UCL 

Slollsticol 
Measure 

1.50 B 

1.10 B 

36.7 

1.50 B 

53.5 

10110 Not calculated 
based on lack of 
toxicity faclor for 
dermal exposure 

10110 

711 0 

Nol calculated 
based on lack of 
toxicity factor for 
dermal exposure 

Not calculated 
based on lack of 
toxicity factor for 
dermal exDosure 

10HO 

10HO 

1011 0 

Not calculated . 
based on lack of . 
toxlclty factor for 
dormol oxpoauro 

Not calculated 
based on. lack of 
toxicity factor for 
dermal exposure 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

, 
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Footnotes to TABLE 6 

J - - Reported concentration is estimated. 

B - - Reported concentration is estimated since it was detected in both the sample and 
in the associated blank for organics: for inorganics, the B qualifier indicates that 
the reported value is less than the contract required detection limit but greater than 
the instrument detection limit 

E - - For inorganics indicates that the value is estimated due to matrix interferences. 

N - - For organics indicates that there is only presumptive evidence for their 
presence; for inorgania the N qualifier indicates that the spiked sample recovery 
is not within control limits. 

D - - For organics indicates that the chemicals was identified in an analysis at a 
secondary dilution factor. 

X - - For organics indicates di iwlty in chromatographic separation of compounds. 

U - - Indicates that the chemical was not detected at the reported detection limit. 

95% UCL = 95% upper confidence limit on the arithmetic mean soil concentration of a chemical at a given site. 

Max = Maximum concentration detected of a chemical at a given site. Used in place of a 95%UCL when the 95% 
UCL exceeds the maximum concentration detected. 



TABLE 7 - Carcinogenic Toxicity Characteristics of Chemicals of Concern 

Chemicals 

Oral 
Slope 
Factor 

Inhalation 
Slope Weight of 
Fauor Evidence 

Source of Date of 
Data 1 Analysis 

VOCS 

Vinyl Chloride 

svocs 

U S P A  1993 
RELATIVE 
POTENCY 
GUIDANCE 

US&'A I 1993 
RELATIVE 

GUIDANCE POTENCY 1 
POTENCY 
GUIDANCE 

POTENCY 
GUIDANCE 

IRIS 
. 

Pyrene 

Fluoroanthene 

USEPA 

GUIDANCE 

Bis(2-ethyl-he* 
phthalate 

Hexachlorobutadiene 



TABLE 7 - Continued 

Oral Inhalation 
Slope Slope Weight of Source of 

Chemicals Factor Factor Evidence Data 

2-Mercaptobenrothiazole 1 2.9 E-02 ( NA 1 NCEA 

N.N-DiphenyC1.4- NA N A D 
Benzenediamine 

Aroclors 1254 1 7.7 E+OO ( NA 

Aroclors 1260 7.7 E+OO N A 82 IRIS 

Inorganics 

Antimonv 

Arsenic 11.5E+O0 11.5E+01 I A  

Barium 

Cadmium 1 6.3 E+OO I B1 

Chromium VI I NA 1 4.1 E+01 1 A 1 IRIS 

Mercury (methyl) N A N A C IRIS 

Vanadium N A N A N A IRIS 

Zinc N A NA D IRIS 
-- 

Thallium (chloride) 

Nickel (soluble salt) I NA I NA I - I 
Silver I - 

Date of 
Analysis 



TABLE 7 -Abbreviations 

Weight of Evidence Classifications =A, known human carcin ens. B1 and 82, probable human carcinogens; 

non-caramgenicity. 
"1 C, possible human carcinogens; D, not dassifiable as to human carcinogeniaty: and E, evidence of 

IRIS - Integrated Risk Information System 
HEAST - Health E k X s  Assessment Summary Table - W95. 
NCEA - National Center for Environmental Assessment - sour? of provisional toxicity values. 
Manganese - The total intake of manganese is estimated to be, 10 mprday. Of the 10 mprday. 5 mglday is 

subtracted as the estimated daily dietary intake. This /value was then divided by 70 kg (adult 
body weighl) and by a modifying factor of 3 (sensitive individuals). 

Polvaromatic Hvdrocarbons -were assessed usina Relative Toxidtv Values as described in the U.S. EPA, 
. 1993 guidance document. US. EPA (1993) al duidance for Quantitat)ve Risk Assessment of 

Polycydic Aromatic Hydrocarbons. U. S. mental Criteria and Assessment Office (currently me 
National Center for Environmental Ohio. EPA~OOIR-9M89. July. 



TABLE 8 - Non-Carcinogenic Information for Chemicals of Concern 

Oral Critical Effectl Inhalation 
Reference Uncertainty Factor Reference 

Chemicals Dose Dose 

(msko-day) (mgkg-day) 

VOCS 

1 source of 
Data 

Date of 
Analysis 

1.2-Dichloroethene (Total) 1 9.0 E-03 I Liver Lesioos11.000 1 NA / HEAST I W 9 5  1 

1.1.2.2-Tetrachlomethene 3.0 E-02 Liver 8 Kidney N A HEAST PT95 
Lesiond3.000 

svocs  

Dibenzo(a,h)anthmcene 

lndeno(l,2,32d)pyrene 

Pyrene 3.0 E-02 

Fluoroanthene 4.0 E-02 

Benzo(k)fluoranthene 

Kidney Effects13,OOO 

Kidney Effects13.000 

- - 

Bis(2-ethvlhew0phthalate 1 2.0 E-02 I Liver Effects/1.000 I NA 

Hexachlorobutadiene. 1 2.0 E-04 I Kidney Effectsll.000 I NA 1 HEAST 1 FY95 I 

TSVOCs 

2-Mercaptobenrothiazole 1 .O E-01 Kidney Effects11 00 N A NCEA 2/96 

N.N-Diphenyl-1.4- 3.0 E-04 Reproductive N A IRIS 2/96 
Benzenediamine Effeds/l.000 



TABLE 8 - Continued 

Date of 
Analysis 

Reference 
Chemicals 

Inhalation 
Reference 
Dose 

Critical Effect1 
Uncertainly Fgctor Source of 

Data 

Aroclors 1254 1 2.0 E-05 Ocular EffectsJ300 I NA I IRIS 

Aroclors 1260 I NA 

Inorganics = 
I 

Antimony 4.0 E-04 

Arsenic I 3.0 E-04 

Barium 7.0 E-02 Increased blodd 1 1 . 4 ~ 4 4  IL, pressureL3 
2/96 (oral) 
FY'95 
(inh) 

Inhalation: chqnges in 
liver function/1.000 I 

Beryllium 1 5.0 E-03 

Cadmium (food) I 1.0 E-03 
(water) 5.0 E-04 

NOAEL-I 10 I NA 

Chromium Ill I 1.0 E+OO 2/96 

2/96 

2/96 (with 
modificati 
on for 
sensfwe 
indv.) 
2/96 
(inhalation 
) 

2/96 

2/96 

Chromium VI 1 5.0 E-03 

Manganese (water) 2.4 E-02 
- 

CNSll 1.4 E-05 IRIS 

Kidney11000 8.6 E-05 IRIS 
(elemental) 

Mercury (methyl) 

Vanadium Decreased hair 
cystinell 00 

Decreased Erythrocyte 
Superoxide 
Dismutasel3 

Zinc 3.0 E-01 



TABLE 8 - Conhued I 
-- 

Oral Critical Effect1 Inhalation 
Reference Uncertainty Fabtor Reference Source of 

Chemicals Dose Dose Data 

(mg&vJay) (Wkg-day) 

Date of 
Analysis 

Thallium (chloride) 8.0 E-05 Changes in bl$ N A IRIS 2/96 
chemistriesl3. 0 

Nickel (soluble salt) 2.0 E-02 Decreased org n and NA IRIS 2/96 
body night& 

Silver 5.0 E-03 Discoloration of skin13 NA IRIS 2/96 

Abbreviations 

NOAEL = No Observed Adverse Effect Level. 



Ex~osure Assessment. Since residents currently live in the vicinity of the Forest Glen 
site, numerous potential exposure scenarios and human receptors were selected for 
quantitative evaluation in this risk assessment. 

Surface Soil Current Exposure - For the risk assessment, the site was divided 
into 3 distinct areas of concem for the evaluation of site surface soil: 1) the 
Subdivision (AOC 6), 2) the Northern Aspect (AOC 2), and 3) the Edgewood 
Drive Wooded Lots (AOC 5). 

Area residents/trespassers may inadvertently ingest or dermally contact surface 
soil in the Subdivision, the Northern Aspects, and the Edgewood Drive Wooded 
Lots during recreational (e.g., trespassing) activities. Evidence of trespassing at 
the site was observed by EPA's contractor. The following activities were not 
selected as potential routes of exposure: inhalation of suspended particulates 
based on limited exposure time and limited exposed ground surface; inhalation 
of VOCs pathways based on the negligible risk. The site is not currently used for 
residential, commercial/industriaI, or excavation so these pathways and 
receptors were not selected. 

Subsurface Soil Current Exposure - No construction work involving excavation 
activities is currently in progress in any areas of concem at the site. The site is 
also not used for residential or commercial/industriaI purposes. 

Groundwater Current Exposure - No present use of groundwater were 
selected since these pathways are incomplete. 

Surface Water Current Exposure -The East Gill Creek is too shallow to 
support recreational activities such as swimming and wading. Area 
residents/trespassers may dermally contact surface water while on-site; 
however, they are expected to ingest a negligible amount of surface water and to 
inhale a negligible amount of VOCs released from surface water into the ambient 
air. 

Sediment Current Exposure -the surface water in East Gill Creek and the 
Wooded Wetland are too shallow to support formal recreational activities. Area 
residentskrespassers may dennally contact sediment in East Gill Creek and 
Wooded Wetland while on-site; however, they are expected to ingest a negligible 
amount of sediment. Since the creek and Wooded Wetland have not been 
observed to dry out, the amount of sediment particulates released into the 
ambient air and subsequently inhaled is assumed to be negligible. 



.The potential exists, in the future, for residential development of the Forest Glen site. A 
list of the potential exposure scenarios under the future scenario are listed below. 

Surface Soil Future Use - Based on the potential residential future land use the 
potential exists for residents (children and adults) to come into direct contact with 
surface soil. The potential for construction workers to come into direct contact 
with surface soil during the source of a normal work day was also evaluated. 
Workerlemployee exposure was not evaluated based on the land use. Exposure 
from the inhalation of VOCs is assumed to be negligible, as released would not 
be into the ambient air and no VOCs were selected as chemicals of potential 
concern. 

Subsurface Soil Future Use - Based on the potential residential future land 
use, construction workers would be expected to come into direct contact with the 
surface soil during excavation activities as a result ofmechanical disturbances. 
Inhalation of VOCs were not selected since they were not selected as chemicals 
of concern. Based on land use site worker/employee exposure is not expected 
to occur. During potential future construction work involving excavation 
activities, residents and area residentsltrespassers are assumed to come into 
direct contact with a negligible amount of subsurface soil as compared to 
construction workers. 

Groundwater Future Use - Under the residential land-use scenario the potential 
exists for residential wells to be installed into the chemically contaminated zones 
beneath the site since the public water supply is not currently available and may 
not be available in the future. Residents may ingest the contaminated 
groundwater as well as inhale VOCs during such routine daily activities as 
cooking and showering. Dermal contact with and absorption of chemicals during 
showering is assumedto be negligible due to low permeabilities. Site 
workerslemployees are not expected to be exposed under the residential 
scenario. donstruction workers are not expected to ingest groundwater while 
on-site, nor are they expected to shower on-site. 

Surface Water Future Use -The East Gill Creek and Wooded Wetland are too 
shallow to support formal recreational activities such as swimming and wading 
and therefore are not considered in the evaluation. Future site residents may 
dermally contact the surface water in the vicinity of their homes, but are not 
assumed to ingest the surface water. Exposure from the inhalation of VOCs is 
assumed to be negligible as limited receptor contact with the surface water is 
assumed to occur and VOC released would be into the ambient air. 

Sediment Future Use -The East Gill Creek and the Wooded Wetland will 
remain too shallow to support formal recreational activities in the future. Future 
residents may dermally contact sediment in these area; however, they are 
expected to ingest a negligible amount of sediment. Based on the low - 
probability of the Creek and Wetland drying out, the amount of sediment 



particulates released into the ambient air and subsequently inhaled is negligible. 

Risk Characterization. Current federal guidelines for acceptable exposures are an 
individual lifetime excess carcinogenic risk in thle range of to 10- which can be 
interpreted to mean that an individual may have a one in ten thousand to a one in a 
million increased chance of developing cancer as a result of site-related exposure to a 
carcinogen over a 70 year lifetime under the specific exposure conditions at the site. 

For non-carcinogens the potential adverse heaeh effects are evaluated by comparing 
the exposure level over a specified period of time (i.e., 30 years) with a Reference Dose 
(or concentration) derived for a similar exposure period. The ratio of exposure to 
toxicity is referred to as a hazard quotient; the sums of the individual hazard quotients is 
referred to as a hazard index. To assess the overall potential for noncarcinogenic 
effects posed by more than one contaminant, 9PA has developed a Hazard Index (HI). 
The HI measures the assumed simultaneous slpbthreshold exposures to several 
chemicals which could result in an adverse health effect. When the HI exceeds 1 .O, 
there may be concern for potential noncarcinogenic health effects. 

A summary of the results of the risk assessment for cancer risks and non-cancer 
hazards are summarized below based on the media and potentially exposed 
populations. Tables 8A and 88 summarizes the specific results for each media where 
the risk range was exceeded. A summary of the risks from multiple pathways is 
presented in TABLE 8 for carcinogenic and non-carcinogenic health effects. 

Surface Soil. The risks to the present ama residents/trespassers in Subdivision 
(AOC - 6), Northern Aspect (AOC-2); and Edgewood Drive Wooded Lots (AOC - 
5) through ingestion and dermal exposures are all within EPA's acceptable risk 
range for carcinogens and non-carcinogens previously described. 

BQS;6. For future residents the potential future residential surface soil ingestion 
in the Subdivision (AOC-6) shows total carcinogenic risks for adults and children 
are within the acceptable risk range. The non-cancer hazards for future adult 
and child surface soil ingestion are 2.9 E-01 and 2.7 E+OO, respectively. The 
hazard index value for children exceeds the USEPA's target level of 1. For 
children, manganese and mercury show a combined hazard quotient of 1.4 E+OO 
and contribute nearly 52% to the hazard index. No other chemicals show hazard 
quotients in exceedence of 1. The toxicity endpoint for manganese and mercury 
is the central nervous system. 

The potential future residential dermal cQntact with surface soil in AOC-6 is 
within EPA's acceptable risk range. The hazard index values for potential future 
adult and child dermal contact with surface soil are also within EPA's acceptable 
range. 

The potential future residential indoor and outdoor surface soil inhalation in the 
Subdivision, shows total carcinogenic risks for adults and children within the EPA 



acceptable risk range for cancer. The Hazard lndex values for potential future 
adult and child indoor and outdoor surface soil inhalation in AOC-6 are 4.7 E-01 
and 2.2 E+OO, respectively. The Hazard lndex value for children exceeds 
USEPA's target level of 1. Manganese shows a hazard quotient of 2.2 E+OO and 
is associated with a toxicity endpoint of the central nervous system. 

Northern As~ect. The potential future residential surface soil ingestion from the 
Northern Aspect shows total carcinogenic risks for adults and children within the 
acceptable hsk range. The Hazard k d e ~  for potential future children and adults 
are 1.5 E-01 and 1.4 E+OO, respectively. The Hazard lndex value for children 

-exceeds the USEPA's target level of 1. Manganese shows a hazard quotient of 
5.8E-01 and contributes 41% to the hazard index and is associated with effects 
on the central nervous system. No other chemicals exceed the Hazard lndex of 
1. 

For the Northern Aspect (AOC-2) residents the potential future residential dermal 
contact with surface soil shows total carcinogenic risks and Hazard Indices for 
adults and children within the EPA acceptable risk range. 

For the Northern Aspect (AOC-2) potential future residential indoor and outdoor 
surface soil inhalation in the Northern Aqpects, shows total carcinogenic risks for 
adults and children within the acceptable risk range. The Hazard lndex values 
for potential future adult and child indoor and outdoor surface soil inhalation in 
the Northern Aspect are acceptable for adults and 1.9 E+OO for children. The 
Hazard lndex value for children exceeds EPA's target level of 1 for manganese. 
The Hazard lndex for manganese is 1.9 and the toxicity endpoint is central 
nervous system effects. 

Edoewood Drive Wooded Lots - AOC-5 The carcinogenic risk and non- 
carcinogenic hazard indices for resident$ltrespassers in the Edgewood Drive 
Wooded Lots under the current use for surface soil ingestion are within EPA's 
acceptable risk range. The hazard index for present area residentsltrespassers 
surface soil ingestion falls below EPA's inon-cancer target level of 1. The 
residentltrespasser dermal contact with surface soil is within EPA's acceptable 
risk range. The hazard index for residentltrespasser dermal contact with surface 
soil falls well below EPA's target level of 1. 

Subdivision AOC-6, The potential future residential surface soil ingestion in the 
Subdivision, shows total cancer risks for adults and children within EPA's 
acceptable risk range. The hazard index for potential future adult and child 
surface soil ingestion is within the acceptable range for adults and exceeds the 
range for children (2.7). For children, manganese and mercury show a 
combined hazard quotient of 1.4 and contribute nearly 52% to the hazard index. 
No other chemicals show hazard quotients in exceedance of 1. The toxicity 
endpoint for manganese and mercury is the central nervous system. 

The potential future residential dermal contact with surface soil in the 



Subdivision, shows total carcinogenic risk for adults and children within the 
acceptable risk range. The hazard index values for potential adult and child 
dermal contact with surface soil are below EPA's target level of 1. 

The potential future residential indoor and outdoor surface soil inhalation in the 
Subdivision shows total carcinogenic risks for adults of children within the 
acceptable risk range. The hazard index values for potential future adult and 
child indoor and outdoor surface soil inhelation in the Subdivision is within the 
acceptable risk range for adults but exceeds for children. The hazard index for 
children is 2.2 and manganese that effects the central nervous system is 
responsible for the unacceptable hazard. - 

-2. The potential future residential surface soil ingestion in 
the Northem Aspects, shows total carcinogenic risks for adults and children 
within the acceptable risk range. The hazard index values for potential future 
adult and child surface soil ingestion are acceptable for adults and exceed for 
children. The hazard index value for children exceeds the EPA's target level of 
1. Manganese shows a hazard quotient of 0.58 and contributes 41% to the 
hazard index. No other chemicals show hazard quotients in exceedance of 1. 
The toxicity endpoint for manganese is the central nervous system. 

Potential future residential dermal contact with surface soil in the Northern 
Aspect, shows total carcinogenic risks for adults and children within the 
acceptable risk range. The hazard index for potential future and adult and child 
dermal contact with surface soil is within the acceptable hazard range. 

Potential future residential indoor and outdoor surface soil inhalation in the 
Northem Aspects is within the acceptable risk range. The hazard index values 
for potential future adult and child indoor and outdoor surface soil inhalation in 
the Northern Aspect are acceptable for adults and exceed the range for children. 
The hazard index value for children shows manganese is responsible for the 
entire hazard index of 1.9. The toxicity endpoint for manganese is the central 
nervous system. 

Fdaewood Drive Wooded Lots - AOC -5 The potential future residential surface 
soil ingestion in the Edaewood Drive Wooded Lots shows a total carcinogenic 
risk f& adults and chi1d;en of 4.1 E-04 and 9.6 E-04, respectively. For adults, 
benzo(a)pyrene and benzo(b)fluoranthene show individual risks of 3 E-04 and 
4.5 E-05, respectively. Combined these two chemicals contribute greater than 
84% of the total risk. 

For children, benzo(a)pyrene and benao(b)fluoranthene show individual risks of 
7.0 E-04 and 1.0 E-04, respectively. Combined these two chemicals contribute 
greater than 83% of the total risks. The combined risks for adults and children is 
1.4 E-03 and exceeds the EPA's target risk range. 

The hazard indices for potential future adult and child surface soil ingestion are 



acceptable for adults and are 1.9 for children. Manganese and mercury show a 
hazard quotient of 0.72 and contribute 40% to the hazard index. No other 
chemicais show hazard quotients in exceedance of 1. The toxicity endpoint for 
manganese and mercury is the central nervous system. 

The potential future residential dermal contact with surface soil is within the 
acceptable risk range. The hazard index values for potential future adult and 
child dermal contact with surface soil is within the acceptable hazard range. 

The potential future residential inhalation of surface soil are within the acceptable 
risk range for adults and children. The hazard index for potential future adult and 
child inhalation of surface soil in the area are acceptable for adults and slightly 
exceed the hazard range (1.3) for children. Manganese is responsible for the 
entire hazard index and effects the central nervous system. 

Subdivision AOC6. The potential future construction worker surface soil 
ingestion, dermal, and inhalation of surface soil are within the acceptable risk 
range and non-cancer hazard range. 

Northern As~ect  AOC2, The carcinogenic and non-carcinogenic hazard indices 
for the construction workers for ingestion, dermal and inhalation of surface soil 
are with EPA's acceptable risk range. 

Edaewood Drive Wooded Lots AOC5. The results of the carcinogenic risk and 
non-carcinogenic hazard index calculations for potential future construction 
workers are within EPA's acceptable risk range and noncarcinogenic hazard 
index. 

Subsurface Soil. The potential future construction worker subsurface soil 
ingestion, dermal and inhalation exposures in Subdivision AOC-6, Northern 
Aspect AOC-2, Edgewood Drive Wooded Lots AOC-5, and Berm AOC-12 are 
within the acceptable risk range for cancer and non-cancer health effects. 

Groundwater. The potentiai Wure residential groundwater ingestion, shows 
total carcinogenic risks for adults and children of 6.8 E-04 and 4.0 E-04, 
respectively. For adults vinyl chloride and n-nitroso-di-n-propylamine show risks 
of 3.6 E-04 and 2.0 E-04 and represent 82% of the risk. The combined risk for 
adults and children is 1.1 E-03 and exceeds the target risk range. 

The hazard index values for potential future adult and child groundwater 
ingestion are 8.0 and 19.0, respectively. For adults 1,2dichloroethene (total and 
manganese show individual hazard quotients of 4.0 and 1.6, respectively and 
represent 83% of the hazard. For children, 1,2-dichloroethene (total), 
hexachlorobutadiene, arsenic and manganese show individual hazard quotients 
which range from 1.2 to 9.25. The chemical combined contribute greater than 
82% to the total hazard. 



The future adult residential inhalation of VOCs in groundwater based on the 
shower model are within the acceptable risk range. A hazard index could not be 
calculated based on the lack of chronic inhalation Reference Doses for VOCs. 

Surface Water. The risks for area residentsltrespassers dermal contact with 
surface water in the East Gill Creek (AOC-4) are within the acceptable risk range 
for cancer and non-cancer. The risks to potential future residential dermal 
contact with surface water in East Gill Creek for cancer and non-cancer are 
within the acceptable risk range. 

Sediment The risks for present area residentltrespasser from dermal contact 
with sediment in East Gill Creek, Wooded Wetland AOC-3 and Wooded Wetland 
AOC-3 are within the acceptable risk range. The potential future residential 
dermal contact with sediment in the East Gill Creek are also within the 
acceptable risk range for cancer and non-cancer health effects. 



TABLE 9 Summary of Carcinogenic Risks for Chemicals Triggering the Need for Cleanup 

Surface Soil 
Edgewood 
Drive Wooded 
Lots (AOC-5) 

Adults - Future 
Use Scenario 

Surface Soil 
Ingestion, ' 
Dermal 
Contact and 
Inhalation of 
Particulates 

Children - 0-6 
yrs. Future 
Use Scenario 

Surface Soil 
Ingestion, 
Dermal 
Contact and 
lnhalation of 
Particulates 

Media 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Arsenic 
Chromium VI 

Exposure 
Scenarios 
That Trigger 
the Need for 
Cleanup 

Chemicals 

Benzo(a)anthracene 
~enzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Arsenic 
Chromium VI r 

Ingestion lnhalation 

Combined 
Children and 
Adults 

Dermal 

1.4 E-03 

Exposure 
Routes Total 



Exposure 
Scenarios 
That Trigger 
Ihe Need for 
Cleanup 

TABLE 9 - Continued. 

Chemicals 

Adult 
Residents 
Future Use 
Scenario 

Vinyl Chloride 
Benzo(a)pyrene 
Hexachlorobutadiene 
N-nitroso-di-N- 
propylamine 
Arsenic 

Total 

Child (0-6 yrs) 
Residents 
Future Use 
Scenario 

Vinyl Chloride 
Benzo(a)pyrene 
Hexachlorobutadiene 
N-nitroso-di-N- 
propylamlne 
Arsenic 

Total 

Adults and 
Children 

Ingestion Inhalation 

Showering 

6.3 E-05 

6.3 E-05 

Showering 

N A 

Dermal Exposure 
Routes Total 

4.2 E-04 
4.8 E-05 
3.3 E-06 
2.0 E-04 

7.6 E-05 

7.4 E-04 



TABLE 10 Risk Characterization Summary - Non-Carcinogens 

Media 

Surface Soil 
Subdivision 
(AOC6) 

Exposure 
Scenarios 
That Trigger 
Need for 
Cleanuo 

Children (0-6 
yrs) - Future 
Scenario 

Ingestion of 
Soil, Dermal 
Contact with 
Sail and 
Inhalation of 
Particulates 

Chemical 

2-Mercapto-benzothiazole 
N,N-diphenyl-1,4 - 
Benzenediamine 
Aroclor 1254 
Arsenic 
Barium 
Beryllium 

Chromium VI 
Manganese 
Mercury 
Vanadium 
Zinc 

Total 

Ingestion Inhalation Dermal Exposure 
Routes Total 



Surface Soil 
Subdivision 
Northern 
kpec t  
[AOC2) 

Surface Soil 
Edgewood 
Drive Wooded 
Lots 
(AOC 5) 

Exposure 
Scenarios 
That Trigger 
Ihe Need for 
Cleanup 

Children (0-6 
yrs) - Future 
Scenario 
lngestion of 
Soil, 
lnhalation of 
Particulates, 
Dermal 
Contact with 
Soil 

Children (0-6 
yrs) - Future 
Scenario 
lngestion of 
Soil, 
lnhalation of 
Particulates, 
Dermal 
Contact with 
Soil 

TABLE 10 - Continued. 

Chemicals 

Aroclor 1254 
Antimony 
Arsenic 
Barium 
Beryllium 
Chromium VI 
Manganese 
Mercury 
Thallium 
Vanadium 

Total 

Fluoranthene 
Pyrene 
N,N-Diphenyl-1,4- 
Benzenediamine 
Arsenic 
Barium 
Chromium VI 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

Total 

- 

lngestion lnhalation Dermal Exposure 
Routes Total 



Aedia 

Sroundwater - 
site-Wide 

jroundwater - 
Site-Wide 

Exposure 
Scenarios 
That Trigger 
the Need for 
Cleanup 

Adults - Future 
Scenario 

lngestion and 
Inhalation 
While 
Showering 

Children (0-6 
yrs) 

Future 
Scenario 
Ingestion 

TABLE 10 - Continued. 

Chemicals 

1,2-Dichloroethene (Total) 
Hexachlorobutadiene 
Trichloroethylene 
arsenic 
Chromium VI 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 

Total 

1,2-Dichloroethene (Total) 
Hexachlorobutadiene 
Trichloroethylene 
arsenic 
Chromium VI 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 

Total 

Ingestion 

4.0 
0.62 
0.35 
0.49 
0.12 
1.6 
0.3 
0.14 
0.24 
0.15 

8.0 

nhalation 

40 
roxicity 
Ialues 
Nailable 
or VOCs 

Exposure 
Routes Total 



Table 11 - Summary of  Total Risk Based on Exceedance of Risk Range 

Carcinogenic qisks 

Area I Canber Risks (Adults and Children) ( 

Surface Soil - Edgewood Drive 
Wooded Lots - AOC-5 1 ELo3 

( Children I 

Groundwater 

Total Risks 

Surface Soil - AOC 6 (4.9 I 

1.2 6-03 

2.6 6-03 

Groundwater (Site-Wide) 1 19.0 I 

Non-Cancer Hadards 

I 

Surface Soil - AOC-2 1 2.2 

Total Hazard 

Groundwater (Site-Wide) 1 19.0 I 

23.9 

Total Hazard 121.2 I 

Groundwater (Site-Wide) - Adults 

Groundwater (Site-Wide) - Children 

Total Hazard - Groundwater 

8.0 . . 

19.0 

27.0 



Uncertainties 

The procedures and inputs used to assess risks in this evaluation, as in all such 
assessments, are subject to a wide variety of uncertainties. In general, the main 
sources of uncertainty include: 

. environmental chemistry sampling and analysis, . environmental parameter measurement, . fate and transport modeling, . exposure parameter estimation, and . toxicological data. 

Uncertainty in environmental sampling arises in part from the potentially uneven 
distribution of chemicals in the media sampled. Consequently, there issignificant 
uncertainty as to the adult levels present. Also, environmental chemistry analysis error 
can stem from several sources including the errors inherent in the analytical methods 
and characteristics of the matrix being samples. 

Uncertainty in the exposure assessment is related to estimates of how often an 
individual would actually come in contact with the chemicals of concern, the period of 
time over which such exposure would occur, and in the models used to estimate the 
concentrations of the chemicals of concern at the point of exposure. 

Uncertainty in toxicological data occurs in extrapolating both from animals to humans 
and from high to low doses of exposure, as well as from difficulties in assessing the 
toxicity of a mixture of chemicals. These uncertainties are addressed by making 
conservative assumptions concerning risk and exposure parameters throughout the 
assessment. 

As a result, the baseline risk assessment provides upper bound estimates of the risks to 
future populations at the site and is highly unlikely to underestimate actual risks related 
to the Site. 
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RESPONSIVENESS SUMMARY 
FOREST GLEN SUBDXVISION SITE 

1.0 INTRODUCTION 

A responsiveness summary is required by Superfund regulation. 
It provides a summary of public comments and concerns received 
during the public comment period, and the United States 
Environmental Protection Agency (EPA) and the New York State 
Department of Environmental Conservation's (NYSDEC) responses 
to those comments and concerns .' All comments summarized in 
this document have been considered in EPA and NYSDEC1s final 
decision for the selected remedy for the Forest Glen 
Subdivision Site. 

This Responsiveness Summary is organized into the following 
sections : 

SUMMARY OF COMMUNITY RELATIONS ACTIVITIES 

This section summarizes the involvement of EPA as the lead 
agency for community relations at the Site. 

SUMMARY OF COMMENTS RECEIVED DURING PUBLIC MEETING AND 
EPA'S RESPONSES 

This section summarizes verbal comments submitted to EPA 
by local residents at the public meeting and provides 
EPA's responses to these comments. 

SUMMARY OF WRITTEN COMUENTS kND EPA'S RESPONSES 

 his section summarizes written comments submitted to EPA 
during the public comment period and EPA's responses to 
these comments. . . 

APPENDICES 

There.are five appendices 'attached to this document 
are as follows: 

Appendix A - Proposed Plan 

Appendix B - Public Notices published in the 
Gazette 

They 



Appendix C - September 24, 1997 
Public Meeting Attendance Sheets 

Appendix D - September 24, 1997 
Public Meeting Transcript 

Appendix E - Letters Submitted During the 
Public Comment Period 

li 
2.0 SDMMARY OF COMMUNITY RELATIONS ACTIVITIES 

Community involvement at the site has been relatively strong. 
EPA has served as the lead agency for community relations and 
remedial activities at the site. 

The Proposed Plan for the soil c~ntamination at the site was 
released to the public for comment on September 24, 1997. This 
document, together with the Remedial Investigation report, the 
Feasibility Study, the Endangerment Assessment (Human Health 
and Ecological Risk Assessment) and other reports, were made 
available to the public in the Administrative Record file at 
the EPA Docket Room in Region 11, New York, and at the EPA 
Public Information Office, 345 Third Street, Niagara Falls, New 
York. 

The notice of availability for the above referenced documents 
was published in the m r a  Gaze- on September 24, 1997. On 
October 1, 1997, a similar notice was sent to the addressees on 
the site mailing list and copies of the Proposed Plan were hand 
delivered to the residents of Expressway Village. Another 
notice was placed in the m r a  Gazette on October 21, 1997, 
to extend the comment period through November 24, 1997. A 
final notice was placed in the W-aZette on November 20, 
1997, announcing another extension of the public comment period 
to December 8, 1997. 

On October 15, 1997, EPA conducted a public meeting at the 
Niagara Fire Company No. 1 at 6010 Lockport Road, Niagara 
Falls, New York to discuss the Proposed Plan and to provide an 
opportunity for the interested parties to present comments and 
questions to EPA. 



3 . 0  SUMMARY OF COMMENTS RECEIVED DURING PUBLIC MEETING AND 
EPA'S RESPONSES 

Comments expressed at the September 24, 1997 public meeting and 
EPA's responses to these comments are presented as follows: 

comment #1: A citizen asked who will pay for the costs of the 
remedial action at the site? 

EPA's Response: It is EPA's intent to ask the potentially 
responsible parties (PRPs) for the site to perform the remedial 
action. If the PRPs refuse, EPA can order the PRPs to 
implement the remedy, or use Superfund monies for this purpose, 
and later recover these costs from the PRPs. 

Comment #2: A citizen asked who placed the contaminated 
materials at the site? 

EPA's Response: While it is not known exactly 
contaminated materials at the site," under the Superfund 
statute, those liable and potentially responsible for the 
contamination include waste generators, haulers and site 
owners. Those who sent waste to the site include The Goodyear 
Tire and Rubber Company (Goodyear). Those who hauled waste 
include Walter S. Kozdranski. EPA's PRP 
concluded. 

Comment #3:  A citizen asked if any investigation was performed 
at Veterans' Heights, a neighborhood to the northeast of the 
site? 

EPA's Response: Veterans' Heights is a neighborhood located 
northeast of the site, across the interstate highway, 1-190, 
and on the west side of Military Road. Aerial photographs did 
not indicate that waste disposal occurred in Veterans' Heights. 
Therefore, it was not included as part of the investigation at 
the Forest Glen site. 

Comment #4: A resident of the Expressway Village trailer park 
located south of the Forest Glen site asked if there were plans 
to perform additional testing in this trailer park. 



EPA's Response: Soil sampling performed durkg the RI/FS 
indicates that the area of the Forest Glen Subdivision adjacent 
to Expressway Village is not contaminated. This is consistent 
with historical evidence, including aerial phot3graphs, which 
indicate that no dumping occurred at Expressway Village. EPA 
has perfoned two soil-sampling events at this trailer park and 
no indication of hazardous waste disposal was found. As a 
result, E?4 is not planning to perform additiozal testing at 
Expressway Village. 

Comment #5: A citizen asked if there would be =y reassessment 
of the health studies which were performed a feu years ago? 

EPA's Response: The New York State Departxent of Health 
(NYSDOH) interviewed the residents of the Forest Glen 
Subdivision during 1989 and 1990 to obtain.infonnation about 
their health concerns, medical conditions, and potential 
exposures. The full-time residents who were interviewed were 
invited to take part in a medical evaluation, which was 
conducted in April 1990 at the Union Occupational Health Clinic 
in Buffalo. In addition, 11 former residents who lived at 
Forest Glen for 10 years or more particisated in the 
ekaluation. The evaluation included: a medical history 
questionnaire, physical examination, urinalysis, blood 
analysis, and pulmonary function tests. The physical 
examination results and laboratory results were provided to the 
residents and their personal physicians. In 1994 and early 
1995, a follow-up health interview was conducted that asked for 
informaticn similar to that collected in :he 1989-1990 
interviews. NYSDOH is currently evaluating the information and 
compiling a report. 

Comment 36:  A citizen was concerned with the levels of mercury 
at the site. 

EPA's Response: Mercury was detected as high as 25.6 mg/kg in 
site soils. Consequently, potential exposures from mercury for 
children, adults and trespassers were evaluated. It was 
determined that mercury is not a major contributor to the human 
health risk, but does contribute somewhat to the 
noncarcinogenic risk at the site. The selected remedy includes 
the consolidation of contaminated soils and the placement of a 
Part 360 cap over the consolidated soils, together with 



institutional controls to prohibit activities which may 
compromise the integrity of the cap. As a result, future 
exposures to mercury and other site-related contaminants will 
be prevented. 

Comment # 7 :  A citizen wanted to know how deep the waste is at 
the site and where the water table is in relation to the waste. 

EPA's Response: The waste is estimated to be as deep as 12 to 
15 feet below the surface in some areas. The waste is not in 
contact with the water table which is approximately 30 feet 
deep. 

Comment #8: A citizen wanted to know if an impermeable liner 
would be placed under the waste? 

EPAas Response: No. An impermeable cap will be placed on top 
of the contaminated soils to prevent the infiltration of rain 
water into the soil, thereby preventing the foxmation of 
leachate caused by the percolation of rain water through the 
contaminated soils. 

Cormnent #9: A citizen was concerned that the impermeable cap 
would not be keyed into the native clay at the site. 

EPA's Response: The impermeable cap will be keyed into the 
native clay. 

Comment #lo: A citizen as ed how long the cap will remain in 
place? 4 
EPA1s Response: The cap designed to remain in place 
indefinitely. After the cap will be routinely 
inspected and to ensure its long-term 
effectiveness. 

. . 

Comment #11: what was meant by the 
"productive" 

EPA's Response: use" means that the land can be 
used in zoning which is a determination 

EPA. In developing remedies for 
its Land Use Guidance, considers 



the historical and current land use and parzicularly, the 
reasonably anticipated future land use of a progerty. 

4.0 SUMMARY OF WRITTEN COMMENTS AND EPA'S RESPONSES 

Written comments received during the public comment period have 
been catecorized as follows: 

I. Operable Unit Two (OU-2) Remedy Selection Issues 

11. Land-Use Decisions 

111. Risk Assessment 

Many of the comments that follow wiere submitted by Goodyear, a 
PRP for the site. Additional conhments were submitted by the 
City of Niagara Falls, the Town of Niagara, as well as 
individual citizens. 

I. Operable Unit Two (OU-2) Remedy Selection Issues 

Comment #12: The 
Commission (EC) 
(Alternative S-4 

Chairman of the Town of Niagara Environmental 
commented that the preferred alternative 
, Excavation, Consolidation and On-site 

Disposal) was not acceptable to the EC because it only allows 
for partial reclamation of the land. In addition, the EC was 
not in favor of the creation of a 30-foot mound associated with 
this alternative. The EC considered Alternative S-5, 
Excavation and Off-site Disposal, to be a better choice, since 
it would involve the removal of all contaminated materials and 
debris from the site and would not result in a 30-foot mound. 
Several commenters presented this same view. 

EPA's Response: Each remedial alternative was assessed by EPA 
utilizing the nine criteria sat forth in the National 
Continency Plan. Overall protection of human health and the 
environment and compliance with "applicable and relevant and 
appropriate requirements" (ARARs) are the two threshold 
criteria which must be met. The five balancing criteria are 
long-term effectiveness and permanence, reduction of toxicity, 
mobility or volume through treatment, short-term effectiveness, 



implementability and cost. The two modifying criteria are 
state and community acceptance. 

All of the action alternatives (i.e., Alternatives S-3 through 
S-6) were considered to be protective of human health and the 
environment and could meet ARARs. However, EPA believes that 
the selected remedy, Alternative S-4, Excavation, Consolidation 
and On-site Disposal, provides the best balance of the 
remaining criteria with respect to its cost. 

The cost of excavating all the contaminated material and 
disposing of it off-site, as included in Alternative S-5, was 
estimated to be approximately $106 million. EPA has recognized 
that removal of large volumes of waste such as contained in 
municipal landfills or other large disposal sites similar to 
Forest Glen, can be excessively costly and not practical. As 
a result, in 1993, EPA issued the hidance document, 
Presumptive Remedy for CERCLA Municipal Landfill Sites (OSWER 
Directive No. 9855.0-49FS), which indicates that proper closure 
and capping is an effective means of protecting public health 
and the environment for landfills and other large disposal 
areas. The selection of Alternative S-4 as the appropriate 
remedy for the site is consistent with this guidance. Upon 
completion of the construction of a cap, a long-term 
maintenance program will ensure that the cap does not fail. In 
addition, EPA will be reviewing the site at five-year intervals 
to ensure that the remedy remains protective of public health 
and the environment. 

The estimated 30-foot height of the mound of materials that 
will be consolidated on the Northern Aspect is based on 
preliminary conceptual design calculations and is intended to 
restore the maximum amount of land to productive use. While 
the cap will restrict the development of the northern portion 
of the site, the selected remedy will allow the southern 
portion of the site to be returned to productive use. 

Comment #13: Goodyear commented that it could support Alter- 
native S-2, Limited Action, however, it was reluctant to 
endorse a remedy that rendered the site permanently unusable. 



EPA's Response: EPA agrees that the site should be restored to 
productive use in the future. The selected remedy enables 
portions of the site to return to productive use. 

Comment #14: Goodyear made several comments regarding ground- 
water contamination and believes that a ground-water source 
control remedy is not appropriate for the site. Goodyear 
contends that the ground-water contamination at the site is not 
associated with the contaminated fill, but rather is caused by 
another source. In addition, Goodyear also commented that 
contaminant concentrations in the soil are too low to produce 
the concentrations of contaminants in the ground water and the 
clay layer beneath the site should prevent the contaminants 
from leaching into the ground water. Lastly, Goodyear believes 
that the correlation between the contaminants in the soil and 
those in the ground water is weak because thf! contamination in 
the ground water is different from that in'the soil. 

Goodyear proposed a remedy that would inclu* covering 
approximately nine acres of the site with a permeable 
geotextile and soil cover to eliminate the dermal contact 
exposure to site soils. In the future, if the site were to be 
developed commercially (if the residential zoning is changed), 
a hard cover, such as buildings and parking areas would be 
placed on the geotextile/soil cover. 

EPA's Response: The remedy proposed by Goodyear would not be 
protective of the ground-water resources. Site data indicate 
that the ground-water contamination is directly related to the 
contaminated fill at the site. Therefore, a primary objective 
of the soils remedy is to eliminate the contaminated soils as 
a source of contamination to the ground water. The supporting 
data are contained in the RI/FS and the administrative record. 

The ground water upgradient from the site is not contaminated. 
However, the ground water beneath the site is above Maximum 
Contaminant Levels (MCLs). The highest contaminant concentra- 
tion in the ground water was detected at monitoring well MW-5, 
which is immediately downgradient of the highest levels of 
contamination in the soil in the Subdivision. The ground-water 
contamination drops off downgradient of the site. This 
information indicates that the ground water is being impacted 
by the site. 



The clay layer which was observed throughout the site is at its 
thinnest in the area of monitoring well MW-5 where the greatest 
ground-water contamination exists. Clay does not completely 
prevent water moving through it, but rather retards the 
movement of water. However slowly, water does travel through 
the clay. It is also possible that the clay layer may be 
breached in an area where no samples were taken. 

Contaminants found in site soils have been detected in the 
ground water. The soils at the site have been characterized in 
the Remedial Investigation (RI) . Due to the uneven 
distribution of chemicals at the site and the limited numberof 
samples taken during the RI, a direct correlation between the 
concentrations in the soil to that in the ground water would 
not be expected. In addition, hot spots were covered during an 
EPA removal action in 1989. The soil under these covered areas 
was not resampled as part of the RI 'sampling effort. 
Nonetheless, these highly elevated contaminant areas remain on 
the site. Lastly, compounds degrade during their residence 
time in the site soils resulting in the generation of new 
contaminant break-down products. 

Contaminants identified in the ground water are very similar to 
those identified in the site soils, especially the more soluble 
volatile organic compounds (VOCs). The primary VOCs in the 
groundwater include vinyl chloride, 1.2-dichloroethene, 1.1- 
dichloroethane, trichloroethene, and xylene. The very sane 
compounds were identified in soil sampling performed by KiS 
Corporation in 1987 and 1988. Concentrations of these 
compounds in onsite and downgradient monitoring wells have 
increased based on the 1995 and 1997 sampling events. Further, 
these VOCs are not present in the upgradient monitoring wells 
on the eastern site boundary. Therefore, EPA concludes that 
the site scils are a source of contamination to the ground 
water. 

Comment #15: Goodyear commented that the New York State 
Technical and Administrative Guidance Memorandum (TAGM) values 
were used inappropriately in the Feasibility Study. 

EPA's Response: EPA utilized TAGMs appropriately in the 
Feasibility Study and subsequently in the Proposed Plan. TAGXs 
are recommended cleanup objectives devised by New York State 



that are protective of the ground water. Once %PA determined 
that an macceptable risk existed at the site, TAGMS were used 
as cleancp objectives for the soil. 

Superfund remedial actions must meet any Federal standards, 
requirements, criteria or limitations that are determined to be 
legally 'applicable or relevant and appropriate" (ARARs). 
TAGMs are not ARARs, but 'to be considered" (TBC) guidance. 
There are no ARARs that specify cleanup levels in soils. 
However, ZPA consistently considers TAGM cleanup objectives in 
developirg remedial actions at Superfund sites. 

11. Land-Use 

Comment 316: A member of the Office of the City Council of the 
City of Niagara Falls and the Supervisor of the TOW' of Niagara 
commented that the preferred alternative (s -4 )  identified in 
the Proposed Plan is based upon a presumed residential use of 
the site. These commenters stated that the most productive use 
of this site would be commercial, not residential. The 
councilperson indicated her intent to initiate formal action to 
rezone the site as commercial property. Goodyear also 
cornmentee that the "most appropriate future use of the site is 
commercizl/industrial." 

EPA's Reqonse: EPA's land use guidance is summarized in OSWER 
Directive No. 9 3 5 5 . 7 - 0 4 .  This guidance requires that EPA 
consider current and "reasonably anticipated" future land use 
designations, along with community concerns. The guidance also 
refers to 'productive" land use. The current land use 
designation of the Subdivision is residential. The Subdivision 
area was used historically as a trailer park before the site 
was placed on the National Priorities List. EPA contacted the 
City Planner for the City of Niagara Falls by telephone in 
April 1957 to determine if the City had any plans to change the 
zoning of the Subdivision. The City planner responded to EPA 
that the City of Niagara Falls had no plans to change the 
zoning of the Subdivision area of the site. 

The zoning of the Northern Aspect is designated as 
commercial/industrial. However, plans are registered with the 
City of Xiagara Falls which state the intent of the owner, 



Niagara Falls USA Campsites, Inc., to develop the land in the 
future as a campground. 

It is EPA's understanding that the surrounding land may be 
designated as commercial/industrial, but no actions have been 
taken at this time by any local authority to change the zoning 
for the Forest Glen Subdivision to commercial/industria1. On 
the basis of the current land use, discussions with local 
planning officials and the lack of any proposals to the local 
zoning commissions to change this designation, EPA determined 
that the site should be assessed as a residential property in 
terms of risk and the appropriate cleanup standards. In 
addition, the commercial/ industrial classification is not the 
sole determinative of the actual land use, as evidenced by the 
property where a commercially/industrially-zoned area is being 
used as a trailer park for residential. use (Expressway 
Village). The actual zoning of Expressway Village may be 
commercial, yet it is being used residentially. This 
information supports the determination that based on the 
current land use, the historical activities at the site and 
expressed future plans, the residential land use designation is 
appropriate. It is further noted that 'cleanup to residential 
standards would not be inconsistent with subsequent usage as 
commercial/industrial, if the zoning is changed. 

Subsequent to receiving the comment from the city 
councilperson, EPA met with the Mayor of Niagara Falls and his 
staff to determine if the City of Niagara Falls concurred that 
the residential zoning of the Subdivision should be changed to 
commercial. The Mayor asserted that the City had no intentions 
to change the residential zoning of the former Forest Glen 
Subdivision to commercial zoning. 

111. Risk Assessment 

Comment #17: Goodyear states in its comments that error was 
introduced into the risk assessment by the manner in which the 
background levels of the inorganic compounds, notably arsenic, 
manganese and beryllium were addressed. Goodyear believes that 
these inorganic compounds are part of the naturally occurring 
soil at the site. 



EPA's Response: The risk assessment was performed in accordance 
with current policy and guidance, including Risk Assessment 
Guidance for Superfund (RAGS-EP~/540/1-89/002). Site-specific 
data are usually compared to local background to ensure that 
there are no anomalies in the background at the site from 
nonsite-related chemicals. In the absence of regional 
geographic soil data, the background concentrations at the site 
were compared to background inorganic surface soil and 
subsurface soil results from the Eastern United States and New 
York State. The lack of more geographic-specific background 
-information may potentially underestimate risks since the 
Forest Glen soil conditions may differ from conditions in the 
Eastern U.S.. or New York State. The inorganic compounds 
included in the risk assessment were found to be present in 
site soil and sediment at more than twice their background 
levels. 

The selection of chemicals of potential concern for the site 
was based on a number of criteria as outlined on page 22 of the 
Final Endagerment Assessment for the Forest G l e x  Site. These 
criteria were used for the determination of the inclusion of 
arsenic, manganese and beryllium as chemicals of potential 
concern. As indicated in Chapter 2 of the Final Endangerment 
Assessment for the Forest G l e n  Site, arsenic and beryllium were 
retained as chemicals of concern based on the concentration- 
toxicity screening, frequency of detection and toxicity. 
Review of the risk assessment results indicates that the risks 
and hazares from these chemicals are within EPA's acceptable 
risk rance and are not primary risk drivers. Arsenic is a 
class A carcinogen, and RAGS states that it should be retained 
in the risk assessment. 

Manganese was evaluated based on the concentration-toxicity 
screening, frequency of detection and toxicity as was developed 
for arsenic and beryllium. For manganese, the hazard index was 
exceeded in the Subdivision for children (HI = 2.21, for 
surface soil inhalation for Northern Aspect child residents (HI 
= 1.9), surface soil inhalation for future child residents at 
the Edgewood Drive Wooded Lots (HI = 1.3) and for adult 
resident ingestion of groundwater (HI = 1.6) and children (HI 
= 3.7). These findings indicate a potential hazard to both 
adults and children through two different pathways from 
exposure to manganese. 



On-site ground-water concentrations were compared to upgradient 
ground water as background. Based on the concentration- 
toxicity screening, frequency of detection and toxicity, these 
chemicals were evaluated for potential risks through ingestion 
of contaminated water. The primary risk drivers for ground- 
water contamination, however, were vinyl chloride and n- 
nitroso-di-n-propylamine for adults and children based on 
carcinogenic risks. For noncancer risks, the main contributors 
were 1,2-dichloroethene (total) and manganese for adults and 
1,2-dichloroethene (total), hexachlorobutadiene, arsenic and 
manganese for children. Of those chemicals exceeding the risk 
range, the volatile organics contributed a higher percentage to 
the risks and hazards than did the metals. 

Comment #la: Goodyear questioned the risk assessment and the 
subsequent use of the results of the risk .assessment in the 
Feasibility Study for each area of concern.' Goodyear commented 
that the carcinogenic risk in the Subdivision area was within 
EPA's target risk range. Goodyear indicated that the HI would 
be less than one, and therefore acceptable, if a commercial/ 
industrial scenario were utilized in the risk assessment. 
Goodyear also commented that the value used in the risk 
assessment for benzo(a)pyrene, which was the 95% Upper 
Confidence Limit (UCL), was higher than most of the values 
reported for benzo(a)pyrene. 

EPA's Response: The carcinogenic risk in the Subdivision is 
within EPA's target risk range. However, the HI for a child 
for this area is 6.9, which is above EPA's acceptable level. 
When an HI is above 1.0, there may be a concern for potential 
noncarcinogenic health effects. The risk assessment was 
performed using a residential scenario, since the historical 
use of the Subdivision was residential, and so is its 
reasonably anticipated future use. (See response to comment 
816). The concentration term in a risk assessment is used in 
calculating what a receptor may have been exposed to (exposure 
assessment). The Supplemental Guidance to RAGS: Calculating 
the Concentration Term (Publication 9285.7-081) , dated May 
1992, states: "Because of the uncertainty associated with 
estimating the true average concentration at a site, the 95 
percent upper confidence limit (UCL) of the arithmetic mean 
should be used for this variable." The 95% UCL was used in 



accordance with the guidance in the Final Endangerment 
Assessmes; for the Forest Glen Site. 

In addition to the risk from surface contact with the site 
soils, the ground-water contamination underlying the site must 
be addressed. Source control measures are necessary to prevent 
further +gradation of ground-water quality frcz contaminated 
soils, as ground-water contaminant levels are h v e  MCLs. The 
contaminazt levels in the soil exceed the concentrations 
identifie? in NYSDEC's recoaxended soil cleanup cbjective (TAGM 
values) w3ich are designed to protect the grounP water. 

C o m m e n t  g19: Goodyear questioned the risk assessment for the 
Northern Aspect and the subsequent use of the results of the 
risk assessment in the Feasibility Study. Goodyear states that 
the carcizogenic risk for the Northern Aspect =s within EPA's 
target rhk range. Goodyear stated that tke residential 
future-us= scenario was i n a p p r o p r i a t e  for this area of the 
site, sisce it is zoned commercial/industria1. , Goodyear 
indicates the HI would be below one if a commercial/industrial 
future-use scenario had been used in the risk assessment. In 
addition, Caodyear asserts that the calculated risk values are 
not indicative of a chemical waste problem ir the Northern 
Aspect. 

EPA's R e q o n s e :  The carcinogenic risk for the Ksrthern Aspect 
is withi= EPA's acceptable risk range, but the imcarcinogenic 
HI for cEldren is 5.4, which is above the level of 1 at which 
there may be a concern for potential noncarcizogenic health 
effects. The risk assessment, as previously discussed in the 
response to comment 16, was performed utilizing a residential 
future-use scenario because plans are registere6 with the City 
of Niagaza Falls which state the intent of the owner, Niagara 
Falls USA Campsites, Inc., to develop the land ir. the future as 
a campground. 

However, even if the risk from surface contact with the site 
soils hat not indicated the need to take a action, the 
degradation of the ground-water quality underlying the site 
must be addressed. Organic compounds were de:ected in the 
Northern ?sspect fill at concentrations ranging u? to 27,000 ppb 
(2-anilir .obenzothiazole),  while PAH concentrations exceeded 
TAGM cle=up goals by more than 40 times for be=zo(a)pyrene. 



Comment #20: Goodyear commented that there was no need to 
remediate the Berm, as both the carcinogenic and non- 
carcinogenic risks are within EPA's acceptable risk range. 

EPA's Response: The carcinogenic and noncarcinogenic risks are 
within EPA's acceptable risk range. However, organic compounds 
were detected in the soils in this area at concentrations up to 
1,100,000 ppb (2-mercaptobenzothiazole) and PAHs exceeded TAGM' 
cleanup goals by more than 60 times for benzo(a1pyrene. Phenol 
exceed TAGMs in the Berm by more than 300 times. Mercury 
concentrations ranged up to 135 times the TAGM cleanup goal. 
A remedial action is necessary for the Berm in order to protect 
the underlying ground water. 

Comment #21: Goodyear questioned the risk assessment for the 
Edgewood Drive Wooded Lots and the subsequent use of the 
results of the risk assessment in the Feasibility Study. 
Goodyear commented that a single high detection for 
benzo(a)pyrene of 88 mg/kg was used as a concentration term in 
the risk assessment. 

EPA's Response: The risk assessment was performed according to 
EPA guidance. The Supplemental Guidance to RAGS: Calculating 
the Concentration Tern (Publication 9285.7-0811, dated May 
1992, states that a maximum value should be used as an exposure 
concentration in a risk assessment, if the 95% Ugper Confidence 
Limit (UCL) calculation exceeds the maximum reported value. 
For the surface soil of the Edgewood Drive Wooded Lots, the UCL 
for benzo(a)pyrene was calculated to be 281 mg/kg, which 
exceeds the maximum value reported (88 mg/kg). 

Comment #22: Goodyear questioned the risk assessment for the 
Wooded Wetland and the subsequent use of the results of the 
risk assessment in the Feasibility Study. 

EPA's Response: The human health risk assessment determined 
that the carcinogenic and noncarcinogenic risks in the Wooded 
Wetland are within EPA's acceptable risk range. However, the 
ecological risk assessment determined there were potential 
ecological risks present in the Wooded Wetland sediments. The 
Wooded Wetland may also be an intermittent source of 
contamination to East Gill Creek. For these reasons, the 



Record of Decision (ROD) specifies that six ixhes of clean 
sediment will be placed over the Wooded Wetlzd which will 
ensure the contaminated sediments are not bioaviilable to the 
local wililife receptors. 

Comment 1123: Goodyear questioned the risk assessment for East 
Gill Creek and the subsequent use of the resulrs of the risk 
assessmen? in the Feasibility Study. 

EPA's Ressonse: The results of the risk assessment show that 
the risks, both carcinogenic and noncarcinogenic, from 
ingestion, inhalation and dermal contact of East Gill Creek 
sediments are within EPA's acceptable risk range. However, the 
ecological risk assessment determined there were potential 
ecological risks present in the East Gill Creek sediments. In 
addition, these sediments have concentrations of contaminants 
above the cleanup objectives identified in th; NYSDEC Technical 
Guidance for Screening Contaminated Sediments. East Gill Creek 
may also serve as a contaminant migration pathway during times 
of high flow. 

Comment 1124: Goodyear commented that EPA did not adequately 
evaluate -,he data from the site in developinc the exposure 
concentrazion term in the risk assessment. 

EPA's Response: In developing the exposure concsntration, EPA 
used RAGS and appropriate supplemental guidazce. In the 
Supplemen=l Guidance to RAGS: Calculating the Concentration 
Term (EPA/9285.7-081), it is stated: 

"Beciuse of the uncertainty associated with estimating the 
true average concentration at a site, the 95% upper 
confi6ence limit (UCL) of the arithmetic mean should be 
used for the concentration term." 

This guidzzce further states: 

"For exposure areas with a limited amount of data or 
extrene variability in measured or modeled data, the UCL 
can be greater than the highest measured or modeled 
concentration. In these cases, if additional data cannot 
praczicably be obtained, the highest measured or modeled 
value could be used as the concentration term." 



The determination of the appropriate data for the calculation 
of the exposure point concentration was based on the number of 
samples collected and the representativeness of the data. In 
those cases where there were a small number of samples, the 
maximum concentration was used as outlined in the guidance. 
Where there were an adequate number of samples and the 95% UCL 
exceeded the maximum concentration, the maximum concentration 
was used as outlined in the guidance. Where there were an 
adequate number of samples ana the 95% UCL was less than the 
maximum, the 95% UCL was used as the exposure point 
concentration. 

Comment #25: Goodyear commented that the potential exposures 
to the various portions of the site would not have the same 
probability. 

EPA's Response: As stated on page 11 of the Final Endangerment 
Assessment, the future-use scenario assumes future development 
of the three areas (Northern Aspect, Edgewood Drive:.Wooded Lots 
and the Subdivision) at the same time since they are in close 
proximity to each other. Based on the relatively small size 
of each individual area, the number of samples, and the 
probability of random exposure to these areas under the current 
and future scenarios, the use of a 95% UCL for the exposure 
point concentration is appropriate. 

Comment #26:  Goodyear commented that the thallium value used 
in the Northern Aspect surface soil risk assessment was lower 
than the background screening value. 

EPA's Response: As indicated in RAGS (section 5.81, compounds 
positively detected in at least one Contract Laboratory Program 
sample in a given medium should be considered in the risk 
assessment. Since a miniinim of one of the 18 thallium samples 
met this criterion, it was .appropriate to calculate risks for 
exposure to thallium in the Northern Aspect. 

Comment #27: Goodyear stated in its comments that the risks 
are potentially overestimated for various aspects of the site. 

EPA's Response: The risks were calculated following EPA 
guidance and procedures. In addition, many of the Targeted 
Organic Compounds (a site-specific list of compounds associated 



with the rubber industry), including 2-anilic3benzothiazole, 
benzothiazole and phenyl isothiocyanate, do no: have toxicity 
data available. Therefore, these compounds were not included 
in the risk calculation. This may have underestimated the 
risks at the site. In addition, risks =ay have been 
underestimated because EPA performed the risk assessment solely 
using data gathered during the RI. Areas with high 
concentrations of contaminants which were covered during the 
removal action at the site were not resampled du--ing the RI and 
included in the risk assessment analysis. There are 
significant potential risks associated with the concentrations 
of contaminants detected during sampling events prior to the 
RI. Aniline, for example, poses a significant pctential cancer 
risk on the order of 1x10'' (one in ten thousand), based on the 
maximum concentration detected (11,000,000 ?pb).  Based 
primarily on the presence of the Targeted Qrgaic Compounds, 
ATSDR, in the July 1989 Health Advisory, determined that there 
was a "significant risk to human health" at the site based on 
the presence of these compounds in high concentrations. 

The procedures and inputs used to assess risks in this 
evaluation, as in all such assessments, are subject to a wide 
variety of uncertainties. In general, the main sources of 
uncertainty include: environmental chemistry sampling and 
analysis; environmental parameter measurement; fate and 
transport modeling; exposure parameter estimation; and, 
toxicological data. 

Uncertainty in environmental sampling arises in part from the 
potentially uneven distribution of chemicals in the media 
sampled. Consequently, there is uncertainty as to the adult 
levels present. Also, environmental chemistry aalysis error 
can stem from several sources including the errors inherent in 
the analytical methods and characteristics of the matrix being 
sampled. 

Uncertainty in the exposure assessment is relate6 to estimates 
of how often an individual would actually come iz contact with 
the chemicals of concern, the period of, time over which such 
exposure would occur, and in the models used to estimate the 
concentrations of the chemicals of concern at the point of 
exposure. 



Uncertainty in toxicological data occurs in extrapolating both 
from animals to humans and from high to low doses of exposure, 
as well as from difficulties in assessing the toxicity of a 
mixture of chemicals. These uncertainties are addressed as a 
matter of policy by making conservative assumptions concerning - 

risk and exposure parameters throughout the assessment. 



LDPENDIX IV 

STATE LETTER OF CONCURRENCE 



. . 

New York State Departmenr of Environmental Conservation 
50 Wolf Road, Albany, New York 12233-7010 

Mr. Richad L. Caspe 
Director 
Ernergexy and Remedial Response Division 
United States Environmental Protection Agency 
Region I1 
Floor 19 - E38 
290 Broaiway 
New York. NY 10007-1866 

MAR 2 7  Ea 

Dear Mr. Caspe: 

Re: Forest Glen Subdivision Site, Record of Decision, ID No. 9-32-097 

The New York State Depamnent of Environmental Consemtioni(NYSDEC) has 
reviewed the Record of Dedsion Orkd March 1998 prepared by E?A for this site. Tie  
NYSDEC concurs with the s e l d  remedial alternative No. S 4  for this site. This seleLtS 
alternative calIs for excamtirig the amkminated soils from the of a n m ,  consol&i&g 
the mntminated soiIs in'the ru'othern Aspect of the site, placing ul impermeable cap on kt 
consolida-& materials and implemxting a long-term maintenance of h e  cap. The 
groundwz'm will be addressed as a sqarate operable unit. 

We wouId appreciate the opportunity to p

arti

cipate in future dimusions and review of 
the documents related to the actual d e s i ~ n  of theseleczed remedy. - 

IF you have any questions or r q u l e  funher clarification, plerse contact Mr. M i c ' d  
Hinton, Region 9 office, at v16) 851-7220. 

Director -- 

Division of Environmental Remediation 

cc: K. Ljzch, USEPA 
G. So=, USEPA 





SUMMARY OF RISK ASSESSMENT 

Based upon the results of the RI and the Remedial Investigation Report, a Baseline 
Risk Assessment was conducted to estimate the risks associated with current and 
future site conditions. The baseline risk assessment estimates the human health risks 
which could result from the contamination at the site if no remedial action were taken. 

Human Health Risk Assessment 

A four-step process is utilized for assessing site-related human health risks for a 
reasonable maximum exposure scenario. Hazard ldentification identifies the . 

contaminants of concern at the site based on several factors such as toxicity, frequency 
of occurrence, and concentration. Exposure Assessment estimates the magnitude of 
actual andlor potential human exposures, the frequency and duration of these 
exposures, and the pathways (e.g., ingesting contaminated well-water) by which 
humans are potentially exposed. Toxicity Assessment determines the types o f  adverse 
health effects associated with chemical exposures, and the relationship between 
magnitude of exposure (dose) and severity of adverse effects (response). Risk 
Characterization summarizes and combines outputs of the exposure arid toxicity 
assessments to provide a quantitative assessment of site-related risks. 

Hazard Identification and Toxicitv Assessment. The baseline risk assessment began 
with selecting contaminants of concern which would be representative of site risks (see 
TABLE 6). These contaminants included several semivolatile organic compounds 
(benzo(a)pyrene, benzo(a)anthracene, etc.), targeted semivolatile organic compounds 
(2-mercaptobenzothiazole and N,Ndiphenyl-I ,4-benzenediamine), polychlorinated 
biphenyls (Aroclors 12% and l26O), and inorganics (arsenic, barium, beryllium, 
cadmium, etc.) in surface and subsurface soils, groundwater and sediment. Several of 
the contaminants are known to cause cancer in laboratory animals and are suspected 
or known to be human carcinogens. A summary of toxicity data (cancer slope factors 
and Reference Doses) for the chemicals of concern are provided in Tables 7 and 8). 



TABLE 6 - Summary lhformation on Chemicals of Concern 

Concentration Delected 
(mglkg) 

Chemicals 

Expoauro Polnl 
Froquoncy Conconlrollon / Mlnlmum I Maxlmum 1 of Delecllon I (mgFg) 

Slollsllcol 
Measure 

Surface Soils - SUBDIVISION Area of Concern (AOC) - 6 

Dibenzo(a.h)anlhracene 

Indeno(l,2,3-cd)pyrene 

Targeted Semivolalile 
Organic Chemicals 
(-I-SVOCs) 

2-Mercaptobenzothiazole 

N,N-Dlphonyl- 
1,4,Donzonodlnmlno 

PesticideslPCBs 

Aroclor 1254 

Aroclor 1260 

Semi Volatile Organic 
Compounds (SVOCs) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Bonzo(b)fluoranlhone 

0.1 30 J 

0.100 J 

0.240 

2.9 

2.5 

7.2 0 

0.074 J 

0.21 0 J 

0.120 J 

0,110 J 

0.048 NJ 

0.080 NJ 

1511 7 

1511 7 

1511 7 

0.53 

1.20 

47.0 DJ 

13.0 DJ 

0.31 

0.080 NJ 

1.89 

1.91 

2.05 

511 7 

711 7 

14117 

1211 7 

311 7 

1117 

95% UCL 

95% UCL 

05% UCL 

0.53 

1.08 

47.0 

13.0 

0.07 

0.03 

J 

Mnxlmum 

95% UCL 

Maximum 

Mnxlmum 

95% UCL 

95% UCL 



- 

I TABLE 6 - Continued 
I I I I 

Cllorrilcols 

Arsenic 

Borium 

Beryllium 

Cadmium 

I Mercury I 0.11 NJ 1 5.70 J 1 12/13 1 5.70 ( Maximum 1 

Surface Soils - SUBDIVISION Area of Concern (AOC) - 6 - Continued 

lnorganics 

Chromium 

Manganese 

Concentration Delecled 
(mgMl) 

1.40 B 

0,lO 0 

0.08 B 

0.45 B 

Froqcloncy 
of Doloctlori Mlnlrnurn 

32.4 

315 

- 
Vanadium 

Zinc 

Moxlr~irrrn 

10.5 

335 

0.07 B 

7.88 

Exposure Point 
Conconlratlon 

(lr101k0) 

366 

5,230 

'4.90 B 

67.0 

Slalisllcal 
Mons~lro 

1711 7 

17/17 

15/17 

15/17 

313 

1711 7 

45.3 

10,200 J 

6.42 

335 

0.02 

7.88 

- -- 

95% UCL 

05% UCL 

05% UCL 

Maximum 

52.3 (Chrome VI) 

1.220 

1711 7 

1711 7 

95% UCL 

95% UCL 

- - -  - 

4 5.3 - 
0.01 

Maximum - 
05% UCL 



I TABLE 6 Conlinued I 

Surface Soil - NORTHERN ASPECT AOC-2 

svocs I I I I I 

Chemicals 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Dibenzo(a,h) anthracene 

PeslicideslPCBs 

Aroclor 1254 

lnorganics 

Beryllium 

Concentration Delecled 
W g l W  

- - 

Anlirnony 

Arsenic 

Chromium 

Frcquoncy 
of Detection Minimum 

0.027 J 

0.036 J 

0.025 J 

0.047 

Mercury 

Maximum 

5.9 BNJ 

3.4 J 

Exposure Polnl 
Conconlrollon 

(mglkg) 

0.260 J 

0.520 

0.050 J 

0.047 

, 1.2 B I . 2.4 B 1 6/18 I 1.38 1 95% UCL 1 

Slalislicol 
Measure 

5.9 BNJ 

8.5 J 

114 

0.38 B 

13.1 

427 

0.17 NJ 

411 8 

411 8 

211 8 

1/18 

1/18 

1811 8 

270 

1.5 

803 

2,800 

1 .50 
I 

Vanadium 

0.26 

0.29 

0.05 

0.024 

Maximum 

95% UCL 

Maximum 

95% UCL 

2.58 

6.74 . 
18118 

11118 

1611 6 

1811 8 

411 8 

21.2 J 1 63.3 

95% UCL 

95% UCL 

278 

0.88 

15.2 (Chrome VI) 

1,080 

0.26 

1811 8 1 51.7 

Maximum 

05% UCL 

95% UCL 

95% UCL 

95% UCL 

05% UCL 



A 

TABLE 6 - Conlinued 

7- -- 

Surface Soi! - EDGEWOOD DRIVE WOODED LOTS (AOC5) 

I Concentralion Delecled I 

Chemicals 

s v o c s  I I I I 1 

1 

Indeno(l,2,3-cd)pyrene 0.240 J 25.0 DJ 1 711 6 1 25.0 Maxlmum 

(mglkg) 

100 

88.0 

130 

4.32 

Froquorrcy 
of Delocllon Mlnlmum 

Maximum 

Maximum 

Maximum 

05% UCL 

N,N-Diphenyl-1,4- 
benzenediamine 

Maximum 

Pyrene 

TSVOCs 

lnorganics 

Exposuro Polnl 
Corlco~llrnllo~r 

(Wlkg)  

Arsenic 4.60 21.3 16/16 

Oarlurn 10.0 0 220 lal1O 

Chromium 24.1 271 10116 

Slrrllstlcnl 
Measure 

0.044 J 

0.05 (Chrpme VI) 1 05% ETI 

130.0 D 

- 

Manganese 

Mercury 

Nickel 

1011 6 

- - 

Vnnndl~~rn 

173 

0.07 B 

23.6 J 

130 

32,3 J 129 I 

Maximum 

1,170 

2.50 

139 

1Ql la  I 01.3 

1611 6 

911 6 

1611 6 

05% UCI. 

743 

2.50 

86.3 

95% UCL 

Maximum 

95% UCL 



TABLE 6 .  Continued 

Chemicals 

Concenlralion Delecled 
( m g W  

Minimum Maximum 
Froquoncy Conconlrullon Slnllsllcul 
of Deleclion Measure 

Subsurface Soils - SUBDIVISION Area of Concern 6 

-- 

Fluoranlhene 1 1.508 1 250.0 1 3/17 1 31.2 I 95% UCL 

1 95% UCL 

svocs 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Dibonzo(a,h)anlhraccno 

250.0 J 

170.0 

220.0 

8.7 J 

1.158 

1.508 J 

2.558 J 

4.405 D 

TSVOCs 

Pyrene 

311 7 

311 7 

311 7 

211 7 

lnorganics 

N,N-diphenyl, 1-4- 
bonzenodlnmlno 

Arsenic 

28.8 

22.6 

27.5 

1.40 

1.358 

95% UCL 

95% UCL 

95% UCL 

95% UCL 

200.0 J 

0.040 J 

95% UCL 311 7 

17/17 

25.3 

12.53 JD 

I I I I I 
8.07 

Mercury 

Nlckol 

411 7 

95% UCL 

Manganese 880 135 

0.13 NJ 

7.0 I3 

0.06 05% UCL 

1711 7 

25.8 NJ 

07,4 

686 

5/17 

17/17 

95% UCL 

1.03 

117.4 

05% UCL 

M~lxl t l lwn 



7 Subsurface Soil - NORTHERN ASPECT Area of Concern 2 

TABLE 6 - Continued 

Chemlcols 
Frorl~roncy 
of Dulocllon 

Concentration Detected 
(mgfkg) 

1113 

1211 3 

13/13 

411 3 

1 311 3 

13/13 

13/13 

13/13 

1 311 3 

0.026 J 

0.1 J 

325 

0.29 B 

34.7 

745 

37.3 

43.6 

200 

s v o c s  

Dibenzo(a,h)anthracene 

Inorganics 

Arsenlc 

Barium 

Beryllium 

Chromium 

Manganese 

Nickel 

Vonadlum 

Zlnc 

Exposuro Polnt 
Conconlrnllon 

(ln01k0) Mlrllrntrm 

0.026 J 

2. BJ 

29.1 B 

0.25 B 

6.20 

. 530 

8.3 B 

10.0 B 

00.7 

Slnllallcril 
Moosuro Moxlrntrm 

0.026 

9.70 

172 

0.21 

4.96 (Chrome VI) 

652 

32.9 

30.0 

200 

, 5.' 

Maximum 

05% UCL 

95% UCL 

95% UCL 

95% UCL 

95% UCL 

95% UCL 

05% UCL 

Mnxlmtr~n 



TABLE 6 - Continued 

I Concentration Detected 
(mgficl) 

Subsurface Soils - EDGEWOOD DRIVE WOODED LOTS (AOC-5) 

-- 

Chemicals 

1 95% UCL 

Minimum 

-- 

s v o c s  

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Fluoranthene 1 0.050 J 1 66.0 D 1 5/13 1 66 I Maximum 

Maximum 

0.053 J 

0.040 J 

0.087 XJ 

- 

Dibenzo(a,h)anthracene 0.955 

Arsenic 

Frequency 
of Detection 

56.0 D 

42.0 D 

98.0 D 

, I I 1 I 

2.4 J 

- -- 

Indeno(l,2,3-cd)pyrene 

lnorganics 

Mercury I 0.16 1 3.20 1 4/13 1 0.72 1 95% UCL I 

Exposure Point 
Concenlration 

o"9fi9) 

411 3 

411 3 

511 3 

U13 

2.645JD 

1 Beryllium 

Manganese 

Nickel 1 8.50 B 1 60.4 1 13/13 1 69.4 I Maximum I 

Statistical 
Measure 

36.5 95% UCL 

24.3 05% UCL 

98.0 Maximum 

0.65 95% UCL 

16.0 

0.44 B 

420 

- 

Vanedlum 

Thallium 

211 3 

1.70 

1,320 

3.42 95% UCL 

1 

10.1 B 

1.3 6 

1311 3 

1311 3 

50.1 

1.8 B 

1.10 

763 

95% UCL 

95% UCL 

1311 3 

311 3 

40.0 

1 .07 

05% UCL 

95% UCL 



TABLE 6 - Conlinued 

I Subsurface Soils - BERM (AOC - 1) 

Subsurface Soil Berm - AOC-1 

I s v o c s  

Chemicals 
Frequency 
of Deleclion 

TSVOCs 

2-Mercaplobenzene- 
lhiazole 

N,N-diphenyl-l.4- 
benzenediamine 

Slalislical 
Measure 

Expos~rro Pollrl 
Concenlralion 

(m9fi9) 

Concentration Delecled 
(molko) 

lnoroonlce 

Anlimony 

Arsenic 

Beryllium 

Manganese 

1 Maximum 

Minimum 

1 .70.J 

9.06 DJ 

2.55 I Maximum 

Maximum 

3.83 BNJ 

4.90 

0.45 B 

377 

Moxlmum 

Moxlmum 

565.0 DJ 

119.0 DJ 

I Maximum 

315 

315 

3.83 BNJ 

9.05 B 

0.84 B 

1,571 

Tf- Maximum 

115 

515 

515 

515 

Maximum m 
3.37 I Maximum 

Maximum 1 Maximum 

1,570 Maximum 



TABLE 6 - Conlinued 

On-Site Groundwaler 

Concenlralion Delecled 
(mall) 

Exposure Poinl . 
Frequency Concenlralion Slalistical 

Chemicals Minimum Maximum of Detection (m9fl) Measure 

On Site GROUNDWATER 

v o c s  

1.2-Dichloroethene (Total) 1 0.001 J 1 1.3 I Maximum 
-- -- 

Vinyl Chloride 0.015 0.220 J 5/28 0.02 Maximum 

Benzo(a)pyrene 0.0007 J 0.0007 J 1 /26 0.0007 Maximum 

Hexachlorobutadiene 1 0.0075 J 1 0.0075 J 1 1/26 1 0.0045 1 Maximum 

N-nitroso-di-N-propylamine 0.003 J 0.003 J 1/26 0.003 Maximum 

lnor~anics 

Chromium 1 0.00430 BJ ( 0.749 1 21128 1 0.0021 (Chrome VI) 1 95% UCL I 
-- 

Manganese 0.01 75 6.790 J 26/28 1.4 95% UCL 
I 1 0.00013 BJ 1 0.0011 NJ I 1 3128 0.001 1 Mercury Maximum 
I I I I 

Nickel 1 0.0093 B 1 0.725 J 1 17/28 1 0.01 1 95%UCL I 
Silver 0.0234 J 0.0446 2/28 0.0446 05% UCL 

Vanadium 0.0040 B 0.0384 0 8128 0.0384 05% UCL 



TABLE 6 - Continued 

Surface Waler - Easl Gill Creek AOC-4 

Concentration Detected 

Exposilro Polnl 
Frequency Concenlralion 

Minimum Maximum of Deleclion 

Surface Water - EAST GILL CREEK AOC-4 - On Site 

0.0022 J 

0.0157 BNJ 

0.01 39 

0.599 EJ 

0.0033 BJ 

0.200 

1.710 

0.001 

0.102 J 

0.133 EJ 

1.020 

v o c s  

1 ,I ,2,2-Tetrachloroelhene 
VlC) 

lnorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromlum 

Manganese 

Mercury 

Nickel 

Vanadium 

Zinc 

1 14 

1 14 

214 

214 

214 

414 

4 I4 

214 

214 

214 

4 14 

0.0022 J 

0.0157 BNJ 

0.0075 B 

0.32 EJ 

0.0014 BJ 

0.0006 

0.0360 

0.00053 

0.0469 B 

0.0583 BEJ 

0.042 

0.0022 

0.01 57 

0.0139 

0.599 

0.0033 ' 

0.04 13 (Cl\rorllo VI) 

1.71 

0.001 

0.102 

0.133 

1.02 

Maximum 

Maximum 

Maximum 

Maximum 

Moxlmt~m 

Mnxl~nim 

Maximum 

Maximum 

Maximum 

Maximum 

M O X ~ ~ L J ~  



TABLE 6 - Conlinued 

s v o c s  t--- 

Sediment On Sile- Easl Gill (AOC-4) 

, Sedimenl On Site - EAST GILL CREEK (AOC-4) 

Nol calculaled 
based on lack of 
loxicily faclor for 
dermal exposure 

Chemicals 

Nol calculaled 
based on lack of 
loxicity faclor for 
dermal exposure 

Frequency 
of Detection 

Not calculated 
based on lack of 
loxicily factor for 

Concenlratlon Delecled 
(moM) 

Exposure Polnl 
Concenlralion 

(m9lk9) Minimum 
Slalislical 
Measure Maximum 



TABLE 6 - Continued 
Sediment On Sile- Easl Gill (AOC-4) 

Concenlration Detected 

2hemicals Minimum Maximum 

Sediment On-Sile - EAST GILL CREEK (AOC-4) 

Fruqiroricy 
of Deleclion 

norganics 

Expoo~rrn Polnl 
Coriconlrntlori 

(mglkg) 

4 14 

112 BEJ 

Slollsllcol 
Measure 

Not calculaled 
based on lack of 
loxlcily faclor for 
dormal oxnoolrro 

26.8 

Not calculaled 
based on lack of 
toxicity faclor for 
dermal exposure 

Maximum 

Maximum 

Not calculaled 
based on lack of 
toxicity faclor for . 
dermal exposure . 

- - 

Mercury 

- - -- - - - - - - 

1 11 

Not calculaled 
based on lack of 
toxicity faclor for 
dermal exposure 

Nol calcirlated 

No1 c ~ ~ l c ~ ~ l r ~ l o t l  
I)i~notl on luck of 
loxlclly foclor lor 
dermal efposure 

Nickel 
bosotl on lock of 
loxlclly frrclor for 



TABLE 6 - Conlinued 
I I I 

Concenlration Detected 

Exposure Polnl 
Froquoncy Conconlrollon 

Mlnlmum Maxlmi~rn of Deloclion 

Sediment On-Site - EAST GILL CREEK (AOC-4) 

Slollsllcol 
1 Measure 

based on lack of 
toxicity factor for 
dermal exposure 

Not calculated 
based on lack of 
loxlclly foclor for 
dormol oxpoetrro 



TABLE 6 - Conlinued 

Concentralion Delecled 

:I~emlcels Mlnlrni~m Moxlmi~m 

Aroclor 1254 

Froqt~oncy Cor~conlrnllon Slollellcnl 
of Dolocllon Meosuro 

Sediment - WOODED WETLAND AOC-3 

Not calculated 
based on lack of 
toxicity factor for , 

dermal exposure 

Nol calculated 
bosed on lack of 
loxlclly factor for 
dermal exposure 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

Not calculated 
based on lack of 
loxicily factor for ' 
dermal exposure ' 

Maximum 



TABLE 6 - Conlinued 

lnorganics 

Chemicals 

- - 

Arsenic 

Barium 

Beryllium 

Cadmium 

Concentralion Detected 
(mgfk9) 

Chromium 

Froquoncy 
of Dotoctlon Mlnlmurn 

Manganese 

Exposure Point 
Concontration 

(mUlkr~) Moxlrnum 

- 

Mercury 

Sediment- WOODED WETLAND (AOC-3) 

6.67 

Not calculated 
based on lack of 
toxiclty faclor for 
dermal exposure 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

95% UCL 

Not calculated 
based on lack of 
loxicity factor for 
dermal exposure 

 NO^ calculated .,I a 

based on lack of 
loxicily faclor for 
tlormol oxposuro 

Not calculated 
based ori lack of 
toxicily factor for 
dermal exposure 

Not calculated I 
based on lack of 
toxicily faclor for 
dermal exposure 



I TABLE 6 - Continued 

I Concenlralion Delecled 1 I I 

Sediment -WOODED WETLAND AOC-3 

Chemicals 

Nickel I 
Thallium F 

I 

Mlnlmurn 

(Vanadium 

Not calculated 
based on lack of 
toxicity factor for 
dermal exposure 

Maxlrnurn 

Not calculated 
based on lack of 
loxlclly foclor for 
dorrnal oxposuro 

Nol colculaled 
based on lack of 
loxicily faclor for 
dermal exposure 

Froq~~oncy 
of Doleclion 

Not calculated 
based on lack of 
toxicity factor for 

Exposure Polnl 
Conconlrnllon 

(WlkQ) 
Slollallcnl 
Measuro 



Footnotes to TABLE 6 

J - - 

B - - 

Reported concentration is estimated. 

Reported concentration is estimated since it was detected in Scth the sample and 
in the associated blank for organics; for inorganics, the 8 qu&er indicates that 
the reported value is less than the contract required detection bnit but greater than 
the instrument detection limit 

For inorganics indicates that the value'is estimated due to mtsix interferences. 

For organics indicates that there is only presumptive evidence for their 
presence; for inorganics the N qualifier indicates that the spiked sample recovery 
is not within control limits. 

For organics indicates that the chemicals was identified in an anatysis at a 
secondary dilution factor. 

For organics indicates in chromatographic separatim of compounds. 

Indicates that the chemical was not detected a! the reported detection limit. 

95% UCL = 95% upp r  confidence limit on the arithmetic mean soil concentration of a &emical at a given site. 

Max = Maximum ancentration detected of a chemical at a given site. Used in place of a S5%'UCL when the 95% 
UCL exceeds the rr&mum concentration detected. 



TABLE 7 - Carcinogenic Toxicity Characteristics of Chemicals of Concern 

Weight of Source of 
Evidence Data 

Slope 
Inhalation 
Slope 
Fador 

mg/kg-daY)-l 

Date of 
Analysis 

VOCS 

I 1.2-Dichloroethene (Total) ( NA 

I Vinyl Chloride 1 1.9 E+OO A I HEAST 

s v o c s  c 
USEPA 
REIATIE 
POTWCY 
GUIDANCE 

USEPA 
REIATIE 
POTENCY 
GUIDANCE 

USEPA 
R E V I r n  
POTENCY 
GUIDANCE 

82 USEPA 
R E I A T M  
POTENCY 
GUIDANCE - 

D IRIS ' ' 

D IRIS 

82 USEPA 
R E I A T M  
POTENCY 
GUIDANCE 

Pyrene N A 

Fluoroanthene 

7.3 E-02 

Bis(2-ethyl-he* 1.4 E-02 
phthalate 

Hexachlorobutadiene 7.8 E-02 

N-nitroso-di-N-propylamine 7.0 E+OO 



I TABLE 7 - Continued I 

Date of 
Analysis 

2/96 

2/96 

2/96 

2/96 ' 

2/96 

2/96 

2/96 

2/96 

2/96 

2/96 

2/96 

2/96 

2/96 

Chemicals 

TSVOCs 

2-Mercaptoben.z.,7iamIe 

N,N-Diphenyl-1 .C 
Benzene-diamine 

PesticideslPCBs 

Aroclors 1254 

Aroclors 1260 

Inorganics 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium VI 

Manganese 

Mercury (methyl) 

Vanadium 

Zinc 

Thallium (chloride) 

Nickel (soluble sr:) 

Silver 

Inhalation 
Sbpe 
Fador 

(Wg-day)-1 

NA 

Ni\ 

NA 

NA 

NA 

1.5 E+01 

NA 

8.4 €90 

Oral 
Slope 
Factor 

(mgkg-day)-1 

2.9 E-02 

N A 

7.7 E+OO 

7.7 E+OO 

N A 

1.5 E+OO 

N A 

4.3 E+OO 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

Weight of 
Evidence 

C 

D 

8 2  

82  

N A 

A 

N A 

82  

So- of 
Data 

N C U  

IRIS 

IRIS 1 

NA 

IRIS 

NA 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

6.3 E+OO 

4.1 E41 

NA 

NA 

NA 

NA 

NA 

NA 

B 1 

A 

D 

C 

N A 

D 

D 

D 



TABLE 7 - Abbreviakns 

-. Weight of Evidence Classifications = A, known hum7 carcinogens: 8 1  and 82, probab% kuman carcinogens; 
C, possible human carcinogens; D, not dass.?iable as to human carc inogeni~.  2nd E, evidence of 
n o n - c a ~ e n i c i t y .  

IRIS - Integrated Risk Infomation System 
HEAST - Health Ef- Assessment Summary Table - W95. 
NCEA - National Center for Environmental Assessment - source of provisional toxicity w h s .  
Manganese -The teal intake of manganese is estimated to be 10 mglday. Of the 10 -'Cay. 5 mglday is 

subtraded as the estimated daily dietary intake. This value was then divided ty 70 kg (adult 
body weght) and by a modifying factor of 3 (sensitive individuals). 

Polyaromatic Hydmrbons - were assessed using Relative Toxicity Values as describe! in the U.S. EPA. 
1993 g u i d m  document. U.S. EPA (1993) Provisional Guidance for Quanth5te Risk Assessment of 
Polycydic Aromatic Hydrocarbons. U. S. E?A Environmental Criteria and Assessment Office (currently the 
National Center for Environmental Assessment). Cincinnati, Ohio. EPA/600/R-S3KB9. July. 



TABLE 8 - Non-Carcinogenic Information for Chemicals of Concern 

Chemicals 
Date of 
Analysis 

- 

- 
- 
- 
- 
- 

- 

- 
- 
- 
- 

HEAST 

Oral 
Reference 
Dose 

VOCS 

1,2-Dichloroethece (Total) 

Liver 8 Kidney 
Lesions13,OOO 

Inhalation 
Reference 
Dose 

Critical Effect/ 
Uncertainty Factor 

Vinyl Chloride N A 

s v o c s  I 

Source of 
Data 

I 

N A N A 

Kidney Effecls13,OOO 

9.0 E-03 

I I 

Fluoroanthene 

Liver Lesions/1,000 N A HEAST 

Kidney Effects/3,000 

Benzo(k)fluoranthene 

Hexachlorobutadiene ' 2.0 E-04 

* 
HEAST 

Liver Effects/1,000 

Kidney Effects11,OOO 

Kidney Effects11 00 

Reproductive 
Effeds11,OOO 



T A 5 E  8 - Continued 

Inhalation 
Reference 
Dose 

Reference 
Chemicals 

C r i h i  Effect1 
U W d n t y  Factor Source of 

Data Analysis 
Date Of I 

Aroclors 1254 

Aroclors 1260 I NA 

Inorganics c 
Chaqes in cholesterol 
leveW1,OOO 

Hyperpigmentation and 
keratosis/3 

lnceased blood 
P- 

IRIS 
HEAST 

Inhalation: changes in 
liver fundion11.000 

NOAEL I1 00 

NOAEL-I 10 

Aanganese (Hz) 2/96 (with 
modificatm' 
on for 
sensitive 
indv.) 
2/96 
(inhalation 
b 

8.6 E-05 
(elemental) 

N A Decreased hair 
cystinell 00 

Decreased Erythrocyte 
Superoxide 
Dismutasel3 



Abbreviations 

NOAEL = No Observed Adverse Effect Level. 

. - 

TABLE 8 - Continued 

Chemicals 

Thallium (chloride) 

Nickel (soluble salt) 

Silver 

Oral 
Reference 
Dose 

O ~ m - d a y )  

8.0 E-05 

2.0 E-02 

5.0 E-03 

Critical Effect1 
Uncertainty Factor 

Changes In blood 
chemistries/3,000 

Decreased organ and 
body weights1300 

Discoloration of skin13 

Inhalation 
Reference 
Dose 

(mgk?-day) 

N A 

NA 

NA 

Source of 
Data 

IRIS 

IRIS 

IRIS 

Date of 
Analysis 

2/96 

2/96 

2/96 



Ex~osure  Assessment. Since residents currently live in the vicinity c: the Forest Glen 
-.site, numerous potential exposure scenarios and human receptors were selected for 
quantitative evaluation in this risk assessment. 

Surface Soil Current Exposure - For the risk assessment the si2 was divided 
into 3 distinct areas of concern for the evaluation of site surkce sod: 1) the 
Subdivision (AOC 6), 2) the Northern Aspect (AOC 2), and 3) the Edgewood 
Drive Wooded Lots (AOC 5). 

Area residents/trespassers may inadvertently ingest or deml l y  contact surface 
soil in the Subdivision, the Northern Aspects, and the Edgewood Drive Wooded 
Lots during recreational (e.g., trespassing) activities. Evidence of trespassing at 
the site was observed by EPArs contractor. The following activities were not 
selected as potential routes of exposure: inhalation of suspend& particulates 
based on limited exposure time and limited exposed ground surkce; inhalation 
of VOCs pathways based on the negligible risk. The site is not currently used for 
residential, commercial/industn'al, or excavation so thdse pathays and 
receptors were not selected. 

Subsurface Soil Current Exposure - No construction work involving excavation 
activities is currently in progress in any areas of concern at the site. The site is 
also not used for residential or comrnercial/industriaI purposes. 

t-r were Groundwater Current Exposure - No present use of grounciwat- 
selected since these pathways are incomplete. 

Surface Water Current Exposure - The East Gill Creek is too shallow to 
support recreational activities such as swimming and wading. Area 
residentdtrespassers may dermally contact surface water wide on-site; 
however, they are expected to ingest a negligible amount of surface water and to 
inhale a negligible amount of VOCs released from surface water into the ambient 
air. 

Sediment Current Exposure -the surface water in East Gin Creek and the 
Wooded Wetland are too shallow to support formal recreational activities. Area 
residentdtrespassers may dermally contact sediment in East Gill Creek and - 
Wooded Wetland while on-site; however, they are expected to ingest a negligible 
amount of sediment. Since the creek and Wooded Wetland have not been 
observed to dry out, the amount of sediment particulates released into the 
ambient air and subsequently inhaled is assumed to be negligible. 



-. The potential exists, in the future, for residential development of the Forest Glen site. A 
list of the potential exposure scenarios under the future scenario are listed below. 

Surface Soil Future Use - Based on the potential residential future land use the 
potential exists for residents (children and adults) to come into direct contact with 
surface soil. The potential for construction workers to come into direct contact 
with surface soil during the source of a normal work day was also evaluated. 
Workerlemployee exposure was not evaluated based on the land use. Exposure 
from the inhalation of VOCs is assumed to be negligible, as released would not 
be into the ambient air and no VOCs were selected as chemicals of potential 
concern. 

Subsurface Soil Future Use - Based on the potential residential future land 
use, construction workers would be expected to come into direct contact with the 
surface soil during excavation activities as a result of mechanical disturbances. 
Inhalation of VOCs were not selected since they were not selected as chemicals 
of concern. Based on land use site workerlemployee exposure is not expected 
to occur. During potential future construction work involving excavation 
activities, residents and area residentsltrespassers are assumed to come into 
direct contact with a negligible amount of subsurface soil as compared to 
construction workers. 

\ 

Groundwater Future Use - Under the residential land-use scenario the potential 
exists for residential wells to be installed into the chemically contaminated zones 
beneath the site since the public water supply is not currently available and may 
not be available in the future. Residents may ingest the contaminated 
groundwater as well as inhale VOCs during such routine daily activities as 
cooking and showering. Dermal contact with and absorption of chemicals during 
showering is assumed to be negligible due to low permeabilities. Site 
workerslemployees are not expected to be exposed under the residential 
scenario. Construction workers are not expected to ingest groundwater while 
on-site, nor are they expected to shower on-site. 

Surface Water Future Use - The East Gill Creek and Wooded Wetland are too 
shallow to support formal recreational activities such as swimming and wading 
and therefore are not considered in the evaluation. Future site residents may 
dermally contact the surface water in the vicinity of their homes, but are not 
assumed to ingest the surface water. Exposure from the inhalation of VOCs is 
assumed to be negligible as limited receptor contact with the surface water is 
assumed to occur and VOC released would be into the ambient air. 

Sediment Future Use - The East Gill Creek and the Wooded Wetland will 
remain too shallow to support formal recreational activities in the future. Future 
residents may dermally contact sediment in these area; however, they are 
expected to ingest a negligible amount of sediment. Based on the low ' 
probability of the Creek and Wetland drying out, the amount of sediment 



particulates released into the ambient air and subsequently khaled is negligible. 

Risk Characterization. Current federal guidelines for acceptable eGosures are an 
individual lifetime excess carcinogenic risk in the range of 1Om to which can be 
interpreted to mean that an individual may have a one in ten thoustnd to a one in a 
million increased chance of developing cancer as a result of site-rzted exposure to a 
carcinogen over a 70 year lifetime under the specific exposure conz'itions at the site. 

For non-carcinogens the potential adverse health effects are eval~:ed by comparing 
the exposure level over a specified period of time (i.e., 30 years) \L,% a Reference Dose 
(or concentration) derived for a similar exposure period. The ratio cf exposure to 
toxicity is referred to as a hazard quotient the sums of the ind iv id~ l  hazard quotients is 
referred to as a hazard index. To assess the overall potential for rcncarcinogenic 
effects posed by more than one contaminant, EPA has developed a Hazard Index (HI). 
The HI measures the assumed simultanmus subthreshold exposLrss to several 
chemicals which could result in an adverse health effect. When HI exceeds 1 .O, 
there may be concern for potential noncarcinogenic health effects. 

A summary of the results of the risk assessment for cancer risks zi-d non-cancer 
hazards are summarized below based on the media and potentially exposed 
populations. Tables 8A and 8B summarizes the specific results for each media where 
the risk range was exceeded. A summary of the risks from multipk pathways is 
presented in TABLE 8 for carcinogenic and non-carcinogenic hea.5 effects. 

Surface Soil. The risks to the p ~ s e n t  area residents/tresp~ziers in Subdivision 
(AOC - 6). Northern Aspect (AOG2); and Edgewood Drive \‘loaded Lots (AOC - 
5) through ingestion and dermal exposures are all within EPA's acceptable risk 
range for carcinogens and non~rcinogens previously desaibed. 

AOC6. For future residents the potential future residential wrFdce soil ingestion 
in the Subdivision (AOC-6) shows total carcinogenic risks fcr adults and children 
are within the acceptable risk range. The non-cancer hazads for future adult 
and child surface soil ingestion are 2.9 E-01 and 2.7 E+OO, rzspectively. The 
hazard index value for children exceeds the USEPA's targG level of 1. For 
children, manganese and mercury show a combined hazard quotient of 1.4 E+OO 
and contribute nearly 52% to the hazard index. No other ctzmicals show hazard 
quotients in exceedence of 1. The toxicity endpoint for mayanese and mercury 
is the central nervous system. 

The potential future residential dermal contact with surface soil in AOC-6 is 
within EPA's acceptable risk range. The hazard index valuts for potential future 
adult and child dermal contact with surface soil are also we%hin EPA's acceptable 
range. 

The potential future residential indoor and outdoor surface soil inhalation in the 
Subdivision, shows total carcinogenic risks for adults and children within the EPA 



acceptable risk range for cancer. The Hazard lndex values for potential future 
adult and child indoor and outdoor surface soil inhalation in AOC-6 are 4.7 E-01 
and 2.2 E+OO, respectively. The Hazard lndex value for children exceeds 
USEPA's target level of 1. Manganese shows a hazard quotient of 2.2 E+OO and 
is associated with a toxicity endpoint of the central nervous system. 

Northern Aspect. The potential future residential surface soil ingestion from the 
Northern Aspect shows total carcinogenic risks for adults and children within the 
acceptable risk range. The Hazard lndex for potential future children and adults 
are 1.5 E-01 and I .4 E+OO, respectively. The Hazard lndex value for children 

.-  exceeds the USEPA's target level of I. Manganese shows a hazard quotient of 
5.8E-01 and contributes 41% to the hazard index and is associated with effects 
on the central nervous system. No other chemicals exceed the Hazard lndex of 
1. 

For the Northern Aspect (AOC-2) residents the potential future residential dermal 
contact with surface soil shows total carcinogenic risks and Hazard Indices for 
adults and children within the EPA acceptable risk range. 

For the Northern Aspect (AOC-2) potential future residential indoor and outdoor 
surface soil inhalation in the Northem Aspects, shows total carcinogenic risks for 
adults and children within the acceptable risk range. The Hazard lndex values 
for potential future adult and child indoor and outdoor surface soil inhalation in 
the Northern Aspect are acceptable for adults and 1.9 E+OO for children. The 
Hazard lndex value for children exceeds EPA's target level of 1 for manganese. 
The Hazard lndex for manganese is 1.9 and the toxicity endpoint is central 
nervous system effects. 

Edaewood Drive Wooded Lots - AOC-5. The carcinogenic risk and non- 
carcinogenic hazard indices for residents/trespassers in the Edgewood Drive 
Wooded Lots under the current use for surface soil ingestion are within EPA's 
acceptable risk range. The hazard index for present area residents/trespassers 
surface soil ingestion falls below EPA's non-cancer target level of 1. The 
residentltrespasser dermal contact with surface soil is within EPA's acceptable 
risk range. The hazard index for residentltrespasser dermal contact with surface 
soil falls well below EPA's target level of I. - - 

Subdivision AOC-6. The potential future residential surface soil ingestion in the 
Subdivision, shows total cancer risks for adults and children within EPA's 
acceptable risk range. The hazard index for potential future adult and child 
surface soil ingestion is within the acceptable range for adults and exceeds the 
range for children (2.7). For children, manganese and mercury show a 
combined hazard quotient of 1.4 and contribute nearly 52% to the hazard index. 
No other chemicals show hazard quotients in exceedance of 1. The toxicity 
endpoint for manganese and mercury is the central nervous system. 

The potential future residential dermal contact with surface soil in the 



Subdivision, shows total carcinogenic risk for adults and children within the 
acceptable risk range. The hazard index values for potential adult and child 
dermal contact with surface soil are below EPA's target level of 1. 

The potential future residential indoor and outdoor surface soil inhalation in the 
Subdivision shows total carcinogenic risks for adults of children within the 
acceptable risk range. The hazard index values for potential future adult and 
child indoor and outdoor surface soil inhalation in the Subdivision is within the 
acceptable risk range for adults but exceeds for children. The hazard index for 
children is 2.2 and manganese that effects the central nervous system is 
responsible for the unacceptable hazard. - 

- - 

Northern Aspect AOC-2. The potential future residential surface soil ingestion in 
the Northern Aspects, shows total carcinogenic risks for adutts and children 
within the acceptable risk range. The hazard index values for potential future 
adult and child surface soil ingestion are acceptable f o ~  adutts and exceed for 
children. The hazard index value for children exceed; the EPA's target level of 
1. Manganese shows a hazard quotient of 0.58 and contributes 41 % to the 
hazard index. No other chemicals show hazard quotients in exceedance of 1. 
The toxicity endpoint for manganese is the central newous system. 

Potential future residential dermal contact with surface soil in the Northern 
Aspect, shows total carcinogenic risks for adults and children within the 
acceptable risk range. The hazard index for potential future and adult and child 
dermal contact with surface soil is within the acceptable hazard range. 

Potential future residential indoor and outdoor surface soil inhalation in the 
Northem Aspects is within the acceptable risk range. The hazard index values 
for potential future adult and child indoor and outdoor surface soil inhalation in 
the Northern Aspect are acceptable for adults and exceed the range for children. 
The hazard index value for children shows manganese is responsible for the 
entire hazard index of 1.9. The toxicity endpoint for manganese is the central 
nervous system. 

Edaewood Drive Wooded Lots - AOC-5 The potential future residential surface 
soil ingestion in the Edgewood Drive Wooded Lots shows a total carcinogenic 
risk for adults and children of 4.1 E-04 and 9.6 E-04, respectively. For adults, 
benzo(a)pyrene and benzo(b)fluoranthene show individual risks of 3 E-.04 and 
4.5 E-05, respectively. Combined these two chemicals contribute greater than 
84% of the total risk. 

For children, benzo(a)pyrene and benzo(b)fluoranthene show individual risks of 
7.0 E-04 and 1.0 E-04, respectively. Combined these two chemicals contribute 
greater than 83% of the total risks. The combined risks for adults and children is 
1.4 E-03 and exceeds the EPA's target risk range. 

The hazard indices for potential future adult and child surface soil ingestion are 



acceptable for adults and are 1.9 for children. Manganese and mercury show a 
hazard quotient of 0.72 and contribute 40% to the hazard index. No other 
chemicals show hazard quotients in exceedance of 1. The toxicity endpoint for 
manganese and mercury is the central nervous system. 

The potential future residential dermal contact with surface soil is within the 
acceptable risk range. The hazard index values for potential future adult and 
child dermal contact with surface soil is within the acceptable hazard range. 

The potential future residential inhalation of surface soil are within the acceptable 
risk range for adults and children. The hazard index for potential future adult and - 
child inhalation of surface soil in the area are acceptable for adults and slightly 
exceed the hazard range (1.3) for children. Manganese is responsible for the 
entire hazard index and effects the central nervous system. 

Subdivision AOC6. The potential future construction worker surface soil 
ingestion, dermal, and inhalation of surface soil are within the acceptable risk 
range 2nd non-cancer hazard range. 

Northern Aspect AOC2. The carcinogenic and non-carcinogenic hazard indices 
for the construction workers for ingestion, dermal and inhalation of surface soil 
are with EPA's acceptable risk range. 

Ed~evrood Drive Wooded Lots AOC5, The results of the carcinogenic risk and 
non-carcinogenic hazard index calculations for potential future construction 
workers are within EPA's acceptable risk range and non-carcinogenic hazard 
index. 

Subsurface Soil. The potential future construction worker subsurface soil 
ingestion, dermal and inhalation exposures in Subdivision AOC-6, Northern 
Aspect AOC-2, Edgewood Drive wooded Lots AOC-5, and Berm AOC-12 are 
within the acceptable risk range for cancer and non-cancer health effects. 

Groundwater. The potential future residential groundwater ingestion, shows 
total carcinogenic risks for adults and children of 6.8 E-04 and 4.0 E-04, 
respectively. For adults vinyl chloride and n-nitroso-di-n-propylamine show risks - - 

of 3.6 E-04 and 2.0 E-04 and represent 82% of the risk. The combined risk for 
adults and children is 1.1 E-03 and exceeds the target risk range. 

The hazard index values for potential future adult and child groundwater 
ingestion are 8.0 and 19.0, respectively. For adults 1 ,2dichloroethene (total and 
manganese show individual hazard quotients of 4.0 and 1.6, respectively and 
represent 83% of the hazard. For children, 1,2-dichloroethene (total), 
hexachlorobutadiene, arsenic and manganese show individual hazard quotients 
which range from 1.2 to 9.25. The chemical combined contribute greater than 
82% to the total hazard. 



The future adult residential inhalation of VOCs in groundwater based on the 
shower model are within the acceptable risk range. A hazard index could not be 
calculated based on the lack of chronic inhalation Reference Doses for VOCs. 

Surface Water. The risks for area residents/trespassers dermal contact with 
surface water in the East Gill Creek (AOC-4) are within the acceptable risk range 
for cancer and non-cancer. The risks to potential future residential dermal 
contact with surface water in East Gill Creek for cancer and non-cancer are 
within the acceptable risk range. 

.. Sediment The risks for present area residentltrespasser from dermal contact 
with sediment in East Gill Creek, Wooded Wetland AOC-3 and Wooded Wetland 
AOC-3 are within the acceptable risk range. The potential future residential 
dermal contact with sediment in the East Gill Creek are also within the 
acceptable risk range for cancer and non-cancer health effects. 



TABLE 9 Summary of Carcinogenic Risks for Chemicals Triggering the Need for Cleanup 

- 
~xposure 
Scenarios 
rhat Trigger 
he Need for 
leanup 

Chemicals Ingestion Inhalation Dermal 

5.1 E-06 

I 

5.1 E-06 

Exposure 
Routes Total 

Surface Soil 
idgewood 
3rive Wooded 
-ots (AOC-5) 

4dults - Future 
Jse Scenario 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Arsenic 
Chromium VI 

Surface Soil 
ngestion, 
3ermal 
:ontact and 
lnhalation of 
Particulates 

Children - 0-6 
yrs. Future 
Use Scenario 

Surface Soil 
Ingestion, 
Dermal 
Contact and 
lnhalation of 
Particulates 

Benzo(a)anthracene 
~enzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Arsenlc 
Chromium VI 

Total 

Combined 
Children and 
Adults ' 



vledia 

Sroundwater 

- 
~xposure 
Scenarios 
That Trigger 
iho Nood for 
Cleanup . 

Adult 
Residents 
Future Use 
Scenario 

Child (0-6 yrs) 
Residents . 
Future Use 
Scenario' 

Adults and 
Children 

TABLE 9 - Continued. 

dinyl Chloride 
Benzo(a)pyrene 
Hexachlorobutadiene 
N-nitroso-di-N- 
propylamine 
Arsenic 

Total 

Vinyl Chloride 
Benzo(a)pyrene . 
Hexachlorobutadiene 
N-nitroso-di-N- 
propylnrnlrio 
Arsenic 

Total 

Ingestion nhalation 

Showering 

6.3 E-05 

6.3 E-05 

Showering 

N A 

Exposure 
Routes Total 



TABLE 10 Risk Characterization Summaq  - Non-Carcinogens 

Media r 
Surface Soil 
Subdivision 

Exposure 
Scenarios 
That Trigger 
Need for 
Cleanup 
- - - ~ - ~  

Children (0-6 
yrs) - Future 
Scenario 

Ingestion of 
Soil, Dermal 
Contact with 
Soil and' 
lnhalation of 
Particulates 

Chemical ( Ingestion 

2-Mercapto-benzothiazole 
N,N-diphenyl-1,4 - 
Benzenediamine 
Aroclor 1254 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Manganese 
Mercury 
Vanadium 
Zinc 

Total 1 2.7 

Inhalation Dermal Exposure 
Routes Total 



vledia 

Surface Soil 
Subdivision 
Northern 
4spect 
(AOC2) 

Surface Soil 
Edgewood 
Drive Wooded 
Lots 
(AOC 5) 

- 
rxposure 
Scenarios 
That Trigger 
he Need for 
3eanup 

Children (0-6 
yrs) - Future 
Scenario 
Ingestion of 
Soil, 
Inhalation of 
Particulates, 
Dermal 
Contact with 
Soil 

Children (0-6 
yrs) - Future 
Scenario 
Ingestion of 
Soil, 
Inhalation of 
Particulates, 
Dermal' 
Contact with 
Soil , 

TABLE 10 - Continued. 

Aroclor 12% 
Antimony 
Arsenic 
Barium 
Beryllium 
Chromium VI 
Manganese 
Mercury 
Thallium 
Vanadium 

Total 

Fluoranthene 
Pyrene 
N,N-Diphenyl-1,4- 
Benzenediamine 
Arsenlc 
Barium 
Chromium VI 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

ngestion 

3.01 5 
3.082 
3.29 
3.051 
3.0023 
3.039 
0.58 
0.033 
0.22 
0.094 

1.4 

nhalation Dermal 
- 
rxposure 
qoutes Total 



TABLE 40 - Continued. 

Media 

Groundwater - 
Site-Wide 

Groundwater - 
Site-Wide 

A 

Exposure 
Scenarios 
That Trigger 
the Need for 
Cleanup 

Adults - Future 
Scenario 

lngestion and 
Inhalation 
While 
Showering . 

Children (0-6 
Y rs) 

Future 
Scenario 
lngestion 

1,2-Dichloroethene (Total) 
Hexachlorobutadiene 
Jrichloroet hylene 
arsenic 
Chromium VI 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 

Total 

I ,2-Dichloroethene (Total) 
Hexachlorobutadiene 
Trichloroethylene 
arsenic 
Chromium VI 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 

Total 

lngestion 
-- - 

n halation 

'40 
Toxicity 
dalues 
9vailable 
For VOCs 

Exposure 
Routes Total 



Table I 1  - Summary of Total Risk Based on Exceedance of Risk Range 

Carcinogenic Risks 

Area Cancer Risks (Adults and Children) 

Groundwater 1 1.2 E-03 

Surface Soil - Edgewood Drive 
Wooded Lots - AOC-5 

Total Risks ( 2.6 E-03 

1.4 E-03 

- -  - - 

Non-Cancer Hazards 

I 

;roundwater (Site-Wide) - Adults 8.0 --  

Surface Soil - AOC 6 

Sroundwater (Site-Wide) 

Total Hazard 

- - - -- -- - - - - 

Surface Soil - AOC-2 

3roundwater (Site-Wide) 

Total Hazard 

- -- - - - - - - - - - 

:roundwater (Site-Wide) - Children 1 19.0 

Children 

4.9 

19.0 

23.9 

2.2 

19.0 

21.2 

- -  - - - -  

Total Hazard - Groundwater 1 27.0 



Uncertainties 

The procedures and inputs used to assess risks in this evaluation, as in all such 
assessments, are subject to a wide variety of uncertainties. In general, the main 
sources of uncertainty include: 

. environmental chemistry sampling and analysis, . environmental parameter measurement, 
fate and transport modeling, 

. exposure parameter estimation, and 

. toxicological data. 

Uncertainty in environmental sampling arises in part from the potentially uneven 
distribution of chemicals in the media sampled. Consequently, there is significant 
uncertainty as to the adult levels present. Also, environmental chemistry analysis error 
can stem from several sources including the errors inherent in the analytical methods 
and characteristics of the matrix being samples. 

Uncertainty in the exposure assessment is related to estimates of how often an  
individual would actually come in contact with the chemicals of concern, the period of 
time over which such exposure would occur, and in the models used to estimate the 
concentrations of the chemicals of concern at the point of exposure. 

Uncertainty in toxicological data occurs in extrapolating both from animals to humans 
and from high to low doses of exposure, as well as from difficulties in assessing the 
toxicity of a mixture of chemicals. These uncertainties are addressed by making 
conservative assumptions concerning risk and exposure parameters throughout the 
assessment. 

As a result, the baseline risk assessment provides upper bound estimates of the risks to 
future populations at the site and is highly unlikely to underestimate actual risks related 
to the Site. 



RESPONSAEIESS SUMMARY 



RESPONSIVENESS SUMMARY 
FOREST GLEN SUBDIVISION SITE 

INTRODUCTION 

A responsiveness summary is required by Superfund regulation. 
It provides a summary of public comments and concerns received 
during the public comment period, and the United States 
Environmental Protection Agency (EPA) and the New York State 
Department of Environmental Conservation's (NYSDEC) responses 
to those comments and concerns.' All comments summarized in 
this document have been considered in EPA and NYSDECf s final 
decision for the selected remedy for the Forest Glen 
Subdivision Site. 

This Responsiveness Summary is organized into the following 
sections: 

2.0 SUM?.WIY OF COMMUNITY RELATIONS ACTIVITIES 

This section summarizes the involvement of EPA as the lead 
agency for community relations at the Site. 

3.0 SUMXBY OF COMMENTS RECEIVED DURING PUBLIC MEETING AND 
EPAf S RESPONSES 

This section summarizes verbal comments submitted to E?A 
by local residents at the public meeting and provides 
EPA's responses to these comments. 

4.0 SUMMARY OF WRITTEN COMMENTS AND EPA' S RESPONSES 

This section summarizes written comments submitted to EPA 
during the public comment period and EPA's responses to 
these comments. . . 

5.0 APPENDICES 

There. are five appendices 'attached to this document. They 
are as follows : 

Appendix A - Proposed Plan 

Appendix B - Public Notices published in the 



Apec&ix C - Septemksr 2 4 ,  1997 
Publ ic  Yseting Attendance stssts 

Appedix D - Septernkr 2 4 ,  1997 
Public Xeeting T r a n s c r i p t  

Apsezdix E  - L e t t e r s  S b m i t t e d  During the 
Publ ic  Coiznent P e r i o d  

2.0 S-'iY OF COMMUNITY RXWTIONS ACTIVITIES 
- - 

Community involvement a t  tke s i t e  h a s  been r e l a= ive ly  s t r o n g .  
EPA has st-rved a s  t h e  lead asency f o r  community r e l a t i o n s  and 
remedial a c t i v i t i e s  a t  the  s i t e .  

The Pro-pcsed P lan  f o r  the  s o i l  contamina t ion  a: the  s i t e  was 
re leased  LO t h e  p u b l i c  f o r  coment on September 24 ,  1997.  T h i s  
document, t oge the r  w i th  the Remedial I n v e s t i g a t i o n  r e p o r t ,  t h e  
Feas ib i l i zy  Study,  t h e  Endzngement Assessment (Xuman H e a l t h  
and Ecolccical R i sk  Assesszent) and o t h e r  r e p o r ~ s ,  w e r e  made 
a v a i l a b l s  t o  t h e  p u b l i c  i n  the Admin i s t r a t ive  ascord f i l e  a t  
t h e  EPA Cocket Room i n  Recion 11, N e w  York, ;..d a t  t h e  EPA 
Public Ir iormation Of f i ce ,  345  Third S t r e e t ,  Niacara F a l l s ,  New 
York. 

The not ics  of a v a i l a b i l i t y  f o r  t h e  above r e f e r e x e d  documents 
w a s  published i n  t h e  Niaaa-2 Cazet te  on September 24, 1997. On 
October 1, 1997, a  s i m i l a r  cot ice  w a s  s e n t  t o  the addres sees  on 
t h e  s i t e  z i l i n g  l i s t  and ccpies of t h e  Proposed Plan w e r e  hand 
d e l i v e r e e  t o  t h e  r e s i d e n t s  of Expressway Village.  Another  
n o t i c e  wzs placed  i n  t h e  piaczra Gazette on October 21, 1997, 
t o  exter.5 t h e  comment period through November 24 ,  1997 .  ' A 
f i n a l  notice was p l aced  i n  the F i a a a r a  G a z e t t e  ca November 20, 
1997, axcuncing  ano the r  extmsion of t h e  publ ic  comment p e r i o d  

8 ,  1997. t o  Decer3tr . - 

On O c t o k r  1 5 ,  1997, EPA conducted a p u b l i c  r e e t i n g  a t  t h e  
Niagara Fire  Company No. 1 a t  6010 Lockport Eoad, Niagara  
F a l l s ,  Kew York t o  d i scuss  the Proposed Plan and t o  p r o v i d e  an 
opportunizy f o r  t h e  in te res ted  p a r t i e s  t o  presezt  comments and 
quest ions  t o  EPA. 



3.0 SUMMARY OF COMMENTS RECEIVED DURING PUBLIC MEETING AND 
EPA' S RESPONSES 

Comments expressed at the September 24, 1997 public meeting and 
EPAts responses to these comments are presented as follows: 

Comment #I: A citizen asked who will pay for the costs of the 
remedial action at the site? 

EPAts Response: It is EPAts intent to ask the potentially 
responsible parties (PRPs) for the site to perform the remedial 
action. If the PRPs refuse, EPA can order the PRPs to 
implement the remedy, or use Superfund monies for this purpose, 
and later recover these costs from the PRPs. 

Comment #2: A citizen asked who placed the contaminated 
materials at the site? 

EPA's Response: While it is not known exactly "who placed the 
contaminated materials at the site, " under the Superfund. 
statute, those liable and potentially responsible for the 
contamination include waste generators, haulers and site 
owners. Those who sent waste to the site include The Goodyear 
Tire and Rubber Company (Goodyear). Those who hauled waste 
include Walter S. Kozdranski. EPA's PRP search is not 
concluded. 

Comment $3: A citizen asked if any investigation was performed 
at Veterans' Heights, a neighborhood to the northeast of the 
site? 

EPA1s Response: Veterans' Heights is a neighborhood located 
. northeast of the site, across the interstate highway, 1-790, 

and on the west side of Military Road. Aerial photographs did 
not indicate that waste disposal occurred in Veteranst Heights. . - 

Therefore, it was not included as part of the investigation at 
the Forest Glen site. 

Comment #4: A resident of the Expressway Village trailer park 
located south of the Forest Glen site asked if there were plans 
to perform additional testing in this trailer park. 



EPAr s Response : S o i l  sampling performed durizc - t h e  RI/FS 
ind ica t e s  t h a t  t h e  a r e a  of the Fores t  Glen Subci-.-ision a d j a c e n t  
t o  Expressway V i l l a g e  is nor contaminated.  This is  c o n s i s t e n t  
w i th  h i s t o r i c a l  ev idence ,  i ~ c l u d i n g  a e r i a l  phozscraphs, which 
i n d i c a t e  t h a t  no dumping occurred a t  Expressway Vi l l age .  EPA 
has  performed two soi l- sampling e v e n t s  a t  t h i s  t r a i l e r  p a r k  and 
no ind ica t ion  of  hazardous waste d i s p o s a l  was found. As a 
r e s u l t ,  ZPA i s  n o t  planning t o  per form additiczlal t e s t i n g  a t  
Expressway V i l l a g e .  

Comment gS: A c i t i z e n  asked i f  t h e r e  would be t-,y reassessment  
of  t h e  hea l th  s t u d i e s  which were performed a  fee6 years  ago?  

EPArs Response: The New York S t a t e  Deparcztnt o f  H e a l t h  
(NYSDOH) i n t e r v i e w e d  the r e s i d e n t s  o f  t h t  Fores t  Glen 

Subdivision d u r i n g  1989 and 1990 t o  o b t a i n  - i n f a m a t i o n  about  
t h e i r  hea l th  conce rns ,  medical c o n d i t i o n s ,  m.d p o t e n t i a l  
exposures.  The f u l l - t i m e  r e s i d e n t s  who were k r s -v i ewed  were 
i n v i t e d  ro  t a k e  p a r t  i n  a  medical  eva lua t icx  ;wh ich  was 
conducted i n  A p r i l  1990 a t  the Union Occupationzl Fea l th  C l i n i c  
i n  Buffalo. I n  a d d i t i o n ,  11 former r e s i d e n t s  who l i v e d  a t  
Fo re s t  Glen f o r  10  years o r  more p a r t i c i s a t e d  i n  t h e  
eva lua t icx .  The eva lua t ion  i n c l u d e d :  a  m k i c a l  h i s t o r y  
q u e s t i o r x z i r e ,  p h y s i c a l  examination,  u r i ~ r l y s i s  , b l o o e  
a n a l y s i s ,  and pulmonary func t ion  t e s t s .  The p h y s i c a l  
examination r e s u l t s  and laboratory r e s u l t s  were grovided t o  t h e  
r e s i d e n t s  and t h e i r  personal  p h y s i c i a n s .  I n  1 4 9 4  and e a r l y  
1995, a  follow-up h e a l t h  interview was conducted chat a s k e d  f o r  
informaiicn s i m i l a r  t o  t h a t  c o l l e c t e d  i n  =:le 1989-1990 
interviews.  NYSDOH is  cur ren t ly  e v a l u a t i n g  the  ;?formation and 
compiling a  r e p o r t .  

Comment g6: A c i t i z e n  was concerned w i t h  t h e  levels  of mercury 
a t  the  s i r e .  

EPA' s Response: Mercury was d e t e c t e d  as high a s  2 5 . 6  .mg/kg i n  
s i t e  s o i l s .  Consequently, p o t e n t i a l  exposures  f r m  mercury f o r  
ch i ld ren ,  a d u l t s  and t r e spas se r s  were evaluazed. I t  was 
d e t e r m i n s ~  t h a t  mercury is  not a  major con t r ibu t c r  t o  t h e  human 
h e a l t h  r i s k ,  b u t  does c o n t r i b u t e  somexkat t o  t h e  
noncarcimgenic r i s k  a t  the s i t e .  The s e l e c t e d  rtnedy i n c l u d e s  
t h e  conso l ida t ion  of contaminated s o i l s  and the  ?lacement o f  a  
P a r t  360 cap o v e r  t h e  conso l ida t ed  s o i l s ,  t oge the r  w i th  



institutional controls to prohibit activities which may 
compromise the integrity of the cap. As a result, future 
exposures to mercury and other site-related ccztaminants will 
be prevezted . 

Comment 87: A citizen wanted to know how deep :he waste is at 
the site and where the water table is in relaticr: to the waste. 

EPAfs Response: The waste is estimated to be as deep as 12 to 
15 feet below the surface in some areas. The waste is not in 
contact with the water table which is approxixately 30 feet 
deep. 

Comment # a :  A citizen wanted to know if an icemeable liner 
would be placed under the waste? 

EPAf s Response: No. An impermeable cap will ba placed on top 
of the contaminated soils to prevent the infiltration of rain 
water into the soil, thereby preventing the formation of 
leachate caused by the percolation of rain water through the 
contaminzted soils. 

Comment S9: A citizen was concerned that the inpermeable cap 
would not be keyed into the native clay at the site. 

EPA's Response: The impermeable cap will be keyed into the 
native clay. 

Comment #lo: A citizen asked how long the cap will remain in 
place? 

EPAf s Response: The cap is designed to rezain in place 
indefinitely. After construction, the cap will be routinely 
inspected and repaired as necessary, to ensure its long-term 
effectiveness. 

- - 

Comment gll: A citizen wanted to know what was meant by the 
"productive" use of the land. 

EPAf s Response: "Productive use" means that tke land can be 
used in accordance with local zoning which is z determination 
made by local government, not EPA. In developing remedies for 
sites, E?A, in accordance with its Land Use Guidace, considers 



the histcrical and current land use and par=icularly, the 
reasonably anticipated future land use of a prczerty. 

4.0 SUMXA9Y OF WRITTEN COMMENTS AND EPA'S RESPONSES 

Writ ten cozments received during the public com~nt period have 
been catecorized as follows: 

I. Operable Unit Two (OU-2) Remedy Selection Issues 

11. Land-Use Decisions 

111. Risk Assessment 

Many of t k  comments that follow were submitted 3y Goodyear, a 
PRP for the site. Additional comments weGe semitted by the 
City of Niagara Falls, the Town of Niagara, as well as 
individual citizens. 

I. Operable Unit Two (OU-2) Remedy Selection Issues 

Comment $12: The Chairman of the Town of Niagara Environmental 
Commissic;l (EC) commented that the preferre5 alternative 
(Alternative S - 4 ,  Excavation, Consolidation and On-site 
Disposal) was not acceptable to the EC because it only allows 
for partial reclamation of the land. In additicn, the EC was 
not in favor of the creation of a 30-foot mound associated with 
this alts~ative. The EC considered Alts-native S - 5 ,  
Excavaticn and Off-site Disposal, to be a better choice, since 
it would involve the removal of all contaminated materials and 
debris f r c n  the site and would not result in a 30-foot mound. 
Several cmmenters presented this same view. 

EPAts Response: Each remedial alternative was assessed by EPA 
utilizinc the nine criteria set forth in the National 
Continency Plan. Overall protection of human kalth and the 
environment and compliance with "applicable ane relevant and 
appropriate requirements" (ARARs) are the two threshold 
criteria which must be met. The five balancinc criteria are 
long-ten effectiveness and permanence, reductic-n- of toxicity, 
mobility or volume through treatment, short -term effectiveness, 



implementabi l i ty  and cos t .  The two modifyizc c r i t e r i a  a r e  
s t a t e  and community acceptance. 

A l l  of the a c t i o n  a l t e r n a t i v e s  (i  . e .  , Alterna t ives  S-3 through 
S-6) were cons ide red  t o  be p r o t e c t i v e  o f  human kea l th  a n d  t h e  
environment and cou ld  meet ARARs. However, ETA b e l i e v e s  t h a t  
t h e  selected remedy, Al ternat ive  S-4, Excavatior-, Consol idat  ion 
and On-site D i s p o s a l ,  provides t h e  b e s t  balance o f  t h e  
remaining c r i t e r i a  wi th  respect  t o  i t s  c o s t .  

The cos t  of excava t ing  a l l  t h e  con tamina teErna te r i a1  and 
d ispos ing  of i t  o f f  - s i t e ,  a s  i nc luded  i n  Alte=at ive  S- 5 ,  w a s  
est imated t o  be approximately $106 m i l l i o n .  EPA has recognized  
t h a t  removal o f  l a r g e  volumes of w a s t e  such a s  c o n t a i n e d  i n  
municipal l a n d f i l l s  o r  other  l a r g e  d i s p o s a l  s i r e s  s i m i l a r  t o  
Fores t  Glen, can  be excessively  c o s t l y  and not r a c t i c a l .  A s  
a r e s u l t ,  i n  1993, EPA i s sued  t h e  h i d z z c e  document, 
Presumptive Remedy f o r  CERCLA Municipal Landfill S i t e s  (OSWER 
Direct ive  No. 9855.0-49FS), which i n d i c a t e s  t ha t  ,raper c l o s u r e  
and capping i s  a n  e f f e c t i v e  means o f  p r o t e c t i n s  pub l i c  h e a l t h  
and the  environment f o r  l a n d f i l l s  and o t h e r  la rge  d i s p o s a l  
a r e a s .  The s e l e c t i o n  of A l t e r n a t i v e  S-4 a s  the a p p r o p r i a t e  
remedy fo r  t h e  s i t e  i s  cons is ten t  w i t h  t h i s  &dance. Upon 
completion of  t h e  construct ion of  a cap, a  long- term 
maintenance program w i l l  ensure t h a t  t h e  cap does not f a i l .  In 
addi t ion ,  EPA w i l l  be reviewing t h e  s i t e  a t  five-year i n t e w a l s  
t o  ensure t h a t .  t h e  remedy remains p r o t e c t i v e  of pub l i c  h e a l t h  
and the  environment. 

The est imated 30- foo t  height of t h e  mound of c i a t e r i a l s  t h a t  
w i l l  be c o n s o l i d a t e d  on the  Northern Aspect i s  b a s e d  on 
prelimins-ry concep tua l  design c a l c u l a t i o n s  and is i n t e n d e d  t o  
r e s t o r e  the  maximum amount of l and  t o  productive use .  While 
t h e  cap w i l l  r e s t r i c t  t he  development of t h e  northern p o r t i o n  
of t he  s i t e ,  t h e  se l ec t ed  remedy w i l l  allow t h e  s o u t h e r n  
po r t ion  of t h e  s i t e  t o  be re turned  t o  productive use. .  

Comment 813: Goodyear comented t h a t  i t  could support  A l t e r -  
n a t i v e  S- 2 ,  Limited Action, however, i t  was r e l u c t a n t  t o  
endorse a  remedy t h a t  rendered t h e  s i t e  permace2tly unusab le .  



EPA1s Response: EPA agrees tha t  t h e  s i t e  shoulc be r e s t o r e d  t o  
productive use  i n  t h e  fu ture .  The s e l e c t e e  remedy e n a b l e s  
po r t ions  of t h e  s i t e  t o  re turn t o  p roduc t ive  us?. 

Comment t14: Goodyear made seve ra l  comments rezarding ground-  
water  contamination and believes t h a t  a g rou~d-wa te r  sou rce  
c o n t r o l  remedy i s  no t  appropria te  f o r  t h e  s i t e .  Goodyear 
contends t h a t  t h e  ground-water contaminat ion a t  the s i t e  i s  not 
associated with  t h e  contaminated f i l l ,  b u t  ra ther  is  c a u s e d  by 
another  source .  I n  addit ion,  Goodyear a l s o  commented t h a t  
contaminant concen t r a t ions  i n  t h e  s o i l  a r e  too low t o  produce 
t h e  concentra t ions  of contaminants i n  t h e  grouzd water a n d  t h e  
c l a y  layer  benea th  t h e  s i t e  should  prevent  tke contaminants  
from leaching i n t o  t h e  ground water.  L a s t l y ,  C d y e a r  b e l i e v e s  
t h a t  the  c o r r e l a t i o n  between t h e  contaminants  i n  t h e  s o i l  and 
those i n  the  ground water i s  weak because  the  c m t a m i n a t i o n  i n  
t h e  g r o ~ ~ d  water  is  d i f f e ren t  from t h a t  i n '  the  s o i l .  

Goodyear proposed a remedy t h a t  would i n c l u e  cove r ing  
approximately n i n e  acres  of t h e  s i t e  with a permeable 
g e o t e x t i l e  and s o i l  cover t o  e l i m i n a t e  t he  ~ e r m a l  c o n t a c t  
exposure t o  s i t e  s o i l s .  In the f u t u r e ,  i f  the  s i t e  w e r e  t o  be 
developed commercially ( i f  the  r e s i d e n t i a l  zor?izg i s  changed) ,  
a  hard cover, such  as bui ldings  and parkina a reas  would be 
p laced  on t h e  g e o t e x t i l e / s o i l  cover .  

EPA1s  Response: The remedy proposed by Goodyear would n o t  be 
p r o t e c t i v e  of t h e  ground-water r e s o u r c e s .  S i t e  da t a  i n d i c a t e  
t h a t  the ground-water contamination is d i r e c t l y  r e l a t e d  t o  t h e  
contaminated f i l l  a t  t he  s i t e .  The re fo re ,  a primary o b j e c t i v e  
of t h e  s o i l s  remedy is t o  e l imina te  t h e  contartinated s o i l s  a s  
a source of contamination t o  the  ground water.  The s u p p o r t i n g  
d a t a  a re  contained i n  the  RI/FS and t h e  a d r n i n i s ~ r a t i v e  r e c o r d .  

The g r o u d  water  upgradient from t h e  s i t e  is  not contaminated.  
However, t he  ground water beneath - t h e  s i t e  i s  above Maximum 
Contaminant Levels  (MCLs) . The h i g h e s t  con tamina t  c o n c e n t r a -  
t i o n  i n  the ground water was d e t e c t e d  a t  monitoring w e l l  MW-5, 
which i s  immediately downgradient of  t h e  highest l e v e l s  of 
contamination i n  t h e  s o i l  i n  the  Subdiv is ion .  The ground-water 
contamination d rops  off  downgradient of the s i t e .  This  
information i n d i c a t e s  t h a t  the  ground water is being impacted 
by the  s i t e .  



The clay layer which was observed throughout the site is at its 
thinnest in the area of monitoring well MW-5 where the greatest 
ground-water contamination exists. Clay does not completely 
prevent water moving through it, but rather retards the 
movement of water. However slowly, water does travel through 
the clay. It is also possible that the clay layer may be 
breached in an area where no samples were taken. 

Contaminants found in site soils have been detected in the 
ground water. The soils at the site have been characterized in 
the Remedial Investigation (RI) . Due to the uneven - 
distribution of chemicals at the site and the limited number -of 
samples taken during the RI, a direct correlation between the 
concentrations in the soil to that in the ground water would 
not be e-qected. In addition, hot spots were covered during an 
EPA removal action in 1989. The soil under these covered areas 
was not resampled as part of the RI 'sampling effort. 
Nonetheless, these highly elevated contaminant areas remain on 
the site. Lastly, compounds degrade during their residence 
time in the site soils resulting in the generation of new 
contaminat break-down products. 

Contaminzrts identified in the ground water are very similar to 
those identified in the site soils, especially the more soluble 
volatile organic compounds (VOCs). The primary VOCs in the 
groundwater include vinyl chloride, 1,2-dichloroethene, 1,1- 
dichloroethane, trichloroethene, and xylene. The very same 
compounds were identified in soil sampling performed by NUS 
Corporation in 1987 and 1988. Concentrations of these 
compounds in onsite and downgradient monitoring wells have 
increased based on the 1995 and 1997 sampling events. Further, 
these VOCs are not present in the upgradient monitoring wells 
on the esstern site boundary. Therefore, EPA concludes that 
the site soils are a source of contamination to the ground 
water. 

. . 
Comment nP15: Goodyear commented that the New York State 
Technical and Administrative Guidance Memorandum (TAGM) values 
were used inappropriately in the Feasibility Study. 

EPA1s Response: EPA utilized TAGMs appropriately in the 
Feasibility Study and subsequently in the Proposed Plan. TAGMs 
are reconnended cleanup objectives devised by New York State 



t h a t  are p ro tec t ive  of the ground water .  Once :,>A determined 
t h a t  an naccep t ab l e  r i s k  existed a t  t h e  s i t e ,  :.;C-Ms were used 
a s  cleanur, ob jec t ives  fo r  the  s o i l .  

Superfund remedial actions m u s t  meet any Federal s t andards ,  
requirements, c r i t e r i a  or  l imitat ions t h a t  are dttermined t o  be 
l e g a l l y  'applicable o r  relevant and approprlare" (ARARs) . 
TAGMs are not ARARs, but 'to be considered" (TBC) guidance. 
There are no ARARs that  specify cleanup l ev t l s  i n  s o i l s .  
However, ??A cons i s ten t ly  considers TAGM cleanus ob j ec t i ve s  i n  
developing remedial actions a t  Superfund s i t e s .  

11. Land-Use 

Comment #16: A member of the Office of the  City Council of the 
City of Niagara F a l l s  and the Supervisor of the "own of Niagara 
commented t h a t  t he  preferred a l t e r n a t i v e  (S-4) i d e n t i f i e d  i n  
the  Proposed Plan is based upon a presumed r e s 5 2 n t i a l  use  of 
the s i t e .  These commenters s tated t h a t  the  most productive use 
of t h i s  s i t e  would be commercial, not  res iden t ia l .  The 
councilperson indicated  her in tent  t o  i n i t i a t e  fc-ma1 a c t i o n  t o  
rezone the s i t e  a s  com;=ercial property.  Caodyear a l s o  
commented tha t  the  "most a ~ 9 r o p r i a t e  fu tu re  use of the s i t e  is 
commercial/industria1." 

EPA's Reqonse: EPA1s  land use guidance i s  sumri.ized i n  OSWER 
Direct ive No. 9355.7-04. This guidance reqxires t h a t  EPA 
consider current  and "reasonably an t ic ipa ted"  future l a n d  use 
designations, along with cornunity concerns. Tht guidance a l s o  
r e f e r s  to  "productive" l a d  use .  The current l and  use 
designation of the  Subdivision is r e s i d e n t i a l .  The Subdivision 
area was used h i s t o r i c a l l y  as  a  t r a i l e r  park &fore t h e  s i t e  
was placed on t h e  National P r i o r i t i e s  L i s t .  EPA contacted the  
City Plarxrler f o r  t he  City of Niagara Fa l l s  by telephone i n  
April 1997  t o  determine i f  the City had any plans t o  change the 
zoning of the Subdivision. The Ci ty  planner responded t o  EPA 
t h a t  the City of Niagara Pal ls  had no plans t o  change the 
zoning of the Subdivision area of t h e  s i t e .  

The zoning of the  Norihern Aspect is designated as  
commercial/industria1. However, p lans  a r e  registered wi th  the 
City of fjiagara F a l l s  which s t a t e  t h e  in tent  of the  owner, 



Niagara Falls USA Campsites, Inc. , to develop the land in the 
future as a campground. 

It is EPA's understanding that the surrounding land may be 
designated as commercial/industrial, but no actions have beer? 
taken at this time by any local authority to change the zoninc 
for the Forest Glen Subdivision to commercial/industrial. Or? 

the basis of the current land use, discussions with local 
planning officials and the lack of any proposals to the local 
zoning commissions to change this designation, EPA determined 
that the site should be assessed as a residential property-in 
terms of risk and the appropriate cleanup s~andards. In 
addition, the commercial/ industrial classification is not the 
sole determinative of the actual land use, as evidenced by the 
property where a commercially/indus trially- zoned area is being 
used as a trailer park for residential- use .(Expressway 
Village). The actual zoning of ~xpressway Village may be 
commercial, yet it is being used residentially. This 
information supports the determination that ba~ed on the 
current land use, the historical activities at the site and 
expressed future plans, the residential land use designat ion is 
appropriate. It is further noted that cleanup to residential 
standards would not be inconsistent with subsequent usage as 
commercial/industria1, if the zoning is changed. 

Subsequent to receiving the comment from the city 
councilperson, EPA met with the Mayor of. Niagara Falls and his 
staff to determine if the City of Niagara Falls concurred that 
the residential zoning of the Subdivision should be changed to 
commercial. The Mayor asserted that the City had, no intentions 
to change the residential zoning of the fomer Forest Glen 
Subdivision to commercial zoning. 

111. R i s k  Assessment 

Comment #17: Goodyear states in .its comments that error was 

introduced into the risk assessment by the manner in which the 
background levels of the inorganic compounds, notably arsenic, 
manganese and beryllium were addressed. Goodyear believes that 
these inorganic compounds are part of the naturally occurring 
soil ai the site. 



EPA' s Response: The risk assessment was performed in accordance 
with current policy and 9idance, including Risk  A s s e s s m e n t  
Guidance f o r  S u p e r f u n d  (RAGS-EPA/540/1-89/002) . Site-specific 
data are usually compared to local background to ensure that 
there are no anomalies in the background at the site from 
nonsite-related chemicals. In the absence of regional 
geographic soil data, the background concentrations at the site 
were compared to background inorganic surface soil and 
subsurface soil results from the Eastern United States and New 
York State. The lack of riore geographic-specif ic background 
information may potentially underestimate risks since the . 

Forest Glen soil conditions may differ from conditions in the 
Eastern U.S. or New York State. The inorganic compounds 
included in the risk assessinent were found to be present in 
site soil and sediment at more than twice their background 
levels. 

The selection of chemicals of potential concern for the site 
was based on a number of criteria as outlined on page 2 2  of the 
Fina l  E n h g e r m e n t  Assessment  f o r  the F o r e s t  Glen S i t e .  These 
criteria were used for the determination of the inclusion of 
arsenic, manganese and beryllium as chemicals of potential 
concern. As indicated in Chapter 2 of the Final  Endangerment  
Assessmer?t f o r  the F o r e s t  Glen S i t e ,  arsenic and beryllium were 
retained as chemicals of concern based on the concentration- 
toxicity screening, f req-cency of detection and toxicity. 
Review of the risk assessment results indicates that the risks 
and hazards from these chemicals are within EPA's acceptable 
risk rance and are not primary risk drivers. Arsenic is a 
class A carcinogen, and RAGS states that it should be retained 
in the risk assessment. 

Manganese was evaluated based on the concentration-toxicity 
screening, frequency,of detection and toxicity as was developed 
for arsenic and beryllium. For manganese, the hazard index was 
exceeded in the Subdivision for children (HI = 2 . 2 ) '  for . - 

surf ace soil inhalation for Northern Aspect child residents (HI 
= 1.9), surface soil inhalation for future child residents at 
the Edgewood Drive Wooded Lots (HI = 1.3) and for adult 
resident ingestion of groundwater (HI = 1.6) and children (HI 
= 3.7) . These findings indicate a potential hazard to both 
adults m d  children through two different pathways from 
exposure to manganese. 



On-site <rround-water concentrations were cornpart5 to  upgradient 
ground warer a s  backgrour.C. Based on the concentra t ion-  
tox ic i ty  screening, frequency of d e t e c t i o n  and zgxicity,  these  
chemicals were evaluated  for po ten t i a l  r i s k s  tkaugh i n g e s t i o n  
of contaenated  water .  Tke primary r i s k  drivsrs  f o r  ground- 
water ccztamination, howevtr, were v i n y l  ckloride and  n- 

- .  
nitroso-cr-n-propylamine for adu l t s  and chil*en based  on 
c a r c i n q t ~ i c  r i s k s .  For noncancer r i s k s ,  the main con t r ibu to rs  
were l ,2 -Cchloroe thene  (tocall and manganese for  a d u l t s  and 
1 , 2  -dichlcroethene ( t o t a l ) ,  hexachlorobutadie~t ,  a r s e n i c  and 
manganese fo r  ch i l d r en .  Of those chemicals  excttciing t h e  r i s k  
range, t k  v o l a t i l e  organics contr ibuted a  higher percentage t o  
t h e  r i sks  and hazards  than did the  me ta l s .  

Comment e18: Goodyear questioned t h e  r i s k  asstssnent and the 
subsequerr use of t h e  resul ts  of t h e  r i s k  asstssrnent i n  the 
Feasibilizy Study f o r  each area of concern. ' Goeyear commented 
t h a t  the carcinogenic r i sk  in the Subdivision a r t a  was w i th in  
EPAf s t;.zet r i s k  range. Codyear ind ica ted  tk: the H I  would 
be l e s s  :>an one, and therzfore accep tab le ,  i f  a  commercial/ 
indus t r i z l  s cena r io  were u t i l i z ed  i n  the  r i sk  assessment.  
Goodyear a l so  commented that t he  va lue  use5 i n  t h e  r i s k  
assessmezz f o r  benzo (a)  pyrzne, which was e  95% Upper 
Confidencs L i m i t  (UCL) , was higher t han  most of the  va lues  
reported. l o r  benzo ( a )  pyrene. 

EPA's Re=onse: The c a r c i ~ q e n i c  r i s k  i n  the Scbdivision i s  
within E3-:-I s t a r g e t  r i s k  r a g e .  However, the I for  a  c h i l d  
f o r  t h i s  area is 6 .9 ,  which i s  above E P A ' s  acce2table l e v e l .  
When an I i s  above 1 .0 ,  there may be a  concel-, for  p o t e n t i a l  
noncarcizsgenic h e a l t h  effects .  The r i s k  assessment was 
performe5 using a res iden t ia l  scenar io ,  s ince  the h i s t o r i c a l  
use of the Subdivision was r e s i d e n t i a l ,  zzc so is i t s  
reasonably a n t i c i p a t e d  f  utUe use. ( See  respcxse t o  comment 
#16). T h t  concentra t ion  tern i n  a  r i s k  assessiztnt i s  u sed  i n  
calculatir-g what a  receptor my  have been' expose5 t o .  (exposure 
assessmezz) . The Supplernextal Guidance t o  RAGS: C a l c u l a t i n g  
t h e  Conczztration Term (Puj l ica t ion  9285.7-0:1), da ted  May 
1992, s t a tes  : "Because oZ the unce r t a in ty  associated with 
estirnatir.: the t r u e  avera5z concentrat ion a t  a s i t e ,  t h e  95 
percent x?ser confidence l i n i t  (UCL) of the ar i thmetic  mean 
should kt used f o r  t h i s  variable." The 95% GCL was used  i n  



accordance with the guidance in the Final Endangerment 
Assessment f o r  the  Forest Glen S i t e .  

In addition to the risk from surface contact with the site 
soils, the ground-water contamination underlying the site must 
be addressed. Source control measures are necessary to prevent 
further degradation of ground-water quality from contaminated 
soils, as ground-water contaminant levels are above MCLs. The 
contaminant levels in the soil exceed the concentrations 
identified in NYSDEC1s recommended soil cleanup objective (TAM 
values) which are designed to protect the ground water. 

- .  

Comment #19: Goodyear questioned the risk assessment for the 
Northern Aspect and the subsequent use of the results of the 
risk assessment in the Feasibility Study. Goodyear states that 
the carcinogenic risk for the Northern Aspect was within EPA1s 
target risk range. Goodyear stated thdi the residential 
future-use scenario was inappropriate for this area of the 
site, since it is zoned commercial/industrial. Goodyear 
indicates the HI would be below one if a comercial/industria1 
future-use scenario had been used in the risk assessment. In 
addition, Goodyear asserts that the calculated risk values are 
not indicative of a chemical waste problem in the Northern 
Aspect. 

EPA's Response: The carcinogenic risk for the Northern Aspect 
is within EPA1s acceptable risk range, but the noncarcinogenic 
HI for children is 5.4, which is above the level of 1 at which 
there may be a concern for potential noncarcinogenic health 
effects. The ,risk assessment, as previously discussed in the 
response to comment 16, was performed utilizing a residential 
future-use scenario because plans are registered with the City 
of Niagara Falls which state the intent of the owner, Niagara 
Falls USA Campsites, Inc., to develop tho land in the future as 
a campground. 

. . 
However, even if the risk from surface contact with the site 
soils had not indicated the need to take an action, the 
degradation of the ground-water quality underlying the site 
must be addressed. Organic compounds were detected in the 
Northern Aspect fill at concentrations ranging u~ to 27,000 ppb 
(2-anilinobenzothiazole), while PAH concentrations exceeded 
TAGM cleanup goals by more than 40 times for benzo (a) pyrene. 



Comment #20: Goodyear commented that there was no need to . 
remediate the Berm, as both the carcinogenic and non- 
carcinogenic risks are within EPA's acceptable risk range. 

EPA1 s Response : The carcinogenic and noncarcinosenic risks are 
within EPA1s acceptable risk range. However, orcanic compounds 
were detected in the soils in this area at concentrations up to 
1,100,000 ppb (2-mercaptobenzothiazole) and PAHs exceeded TAGM 
cleanup goals by more than 60 times for benzo (a)pyrene . Phenol 
exceed TAGMs in the Berm by more than 300 times. Mercury 
concentrations ranged up to 135 times the TAGX cleanup goal. 
A remedial action is necessary for the Berm in order to protect 
the underlying ground water. 

Comment #21: Goodyear questioned the risk assessment for the 
Edgewood Drive Wooded Lots and the subsequezt use of the 
results of. the risk assessment in the Feasibility Study. 
Goodyear commented that a single high detection for 
benzo(a1pyrene of 88 mg/kg was used as a concentration term in 
the risk assessment. 

EPA's Response: The risk assessment was performed according to 
EPA guidance. The Supplemental Guidance t o  RAGS: Ca lcu la t ing  
the Concentration Tern (Publication 9285.7-081) , dated May 
1992, states that a maximum value should be used as an exposure 
concentration in a risk assessment, if the 95% Upper Confidence 
Limit (UCL) calculation exceeds the maximum reported value. 
For the surface soil of the Edgewood Drive Wooded. Lots, 'the UCL 
for benzo(a)pyrene was calculated to be 281 mg/kg, which 
exceeds the maximum value reported (88 mg/kg) . 

Comment # 2 2  : Goodyear questioned the risk assessment for the 
Wooded Wetland and the subsequent use of the results of the 
risk assessment in the Feasibility Study. 

EPA1 s Response : The human health risk assessment determined 
that the carcinogenic and noncarcinogenic risks in the Wooded 
Wetland are within EPA's acceptable risk range. However, the 
ecological risk assessment determined there were potential 
ecological risks present in the Wooded Wetland sediments. The 
Wooded Wetland may also be an intermittent source of 
contamination to East Gill Creek. For these reasons, the 



Record cf Decision (ROD) s p e c i f i e s  t h a t  s i x  i x h e s  of  c l e a n  
sediment w i l l  be p laced  over the  Wooded Wetlaxi which w i l l  

- ensure  tke contaminated sediments a r e  n o t  bioavsi lable  to  t h e  
l o c a l  wi le l i f  e r e c e p t o r s .  

Comment g23: Goodyear questioned t h e  r i s k  assessment f o r  Eas t  
G i l l  Cree:< and t h e  subsequent use of  t h e  r e s u l r s  of t h e  r i s k  
assessmezc i n  t h e  F e a s i b i l i t y  Study. 

EPA's Res2onse: The r e s u l t s  of t h e  r i s k  assesszent show t h a t  
t h e  r i sks ,  bo th  carcinogenic and noncarcizogenic , from 
inges t io? ,  i n h a l a t i o n  and dermal c o n t a c t  of Easc G i l l  Creek 
sediments a re  w i t h i n  EPA's  acceptable r i s k  range. However, t h e  
ecological  r i s k  assessment determined t h e r e  were p o t e n t i a l  . 

ecological  r i s k s  p resen t  i n  the East  G i l l  Creek sediments.  In  
add i t ion ,  t hese  sediments have concen t ra t ions  of contaminants  
above the cleanup objec t ives  i d e n t i f i e d  i n  the  NYSDEC Technica l  
Guidance fo r  Screening Contaminated Sediments. East G i l l  Creek 
may a l so  serve a s  a contaminant mig ra t ion  pathway dur ing  t i m e s  
of high flow. 

Comment Z 2 4 :  Goodyear commented t h a t  EPA d i d  r?ot a d e q u a t e l y  
eva lua te  the  d a t a  from the s i t e  i n  developins  the exposure  
concentration t e r m  i n  t h e  r i s k  assessment .  

EPA's Reqonse : I n  developing t h e  exposure  concent ra t ion ,  EPA 
used R4GS and appropr i a t e  supplemental g u i d z c e .  I n  t h e  
Suppl ernez t a l  Guidance t o  RAGS: C a l c u l a t i n g  the Concentra t i o n  
Term (E?.A/9285.7-081), i t  is  s t a t e d :  

'Because of t h e  uncertainty a s s o c i a t e d  with e s t ima t ing  t h e  
t n e  average concentration a t  a s i t e ,  the 95% upper  
confidence l i m i t  (UCL) of t h e  a r i t h m e t i c  ruean s h o u l d  be 
useE f o r  t h e  concentrat ion term." 

This  guicznce f u r t h e r  s t a t e s :  . . 

,I - ror  exposure a r e a s  with a l i m i t e d  amomc of d a t a  o r  
exLrtme v a r i a b i l i t y  i n  measured o r  modeled da ta ,  t h e  UCL 
car! be g r e a t e r  than the  h i g h e s t  measurtri o r  modeled 
conctntra t ion.  In  these cases ,  i f  add i t iona l  d a t a  cannot  
praczicably be  obtained,  t h e  h i g h e s t  measured o r  modeled 
v a l ~ t  could be used a s  the  concen t ra t ion  t t m . "  



The dete-mination of the appropriate d a t a  fo r  :he ca l cu l a t i on  
of the e-yosure point  concentration was based c2 the number of 
samples col lec ted  and the representat iveness cf the d a t a .  In 
those cases where the re  were a  small number cf samples, the 
maximum concentration was used a s  ou t l ined  i z  the guidance. 
Where there were an adequate number of samples and the  95% UCL 
exceeded the maximum concentration, t h e  maximu concentrat ion 
was used as  ou t l i ned  i n  the guidance. Where there were an 
adequate number of samples and the  95% UCL was l e s s  t han  the 
maximum, the  95% UCL was used a s  the exposure point  
concentration. 

Comment 825 : Goodyear commented t h a t  t h e  pote2tial  exposures 
t o  the  various por t ions  of the s i t e  would not have t h e  same 
probabil i ty.  

EPA1s Response: A s  s t a ted  on page 11 of the  Fir=l Endangerment 
Assessme-?t, the  future-use scenario assumes future development 
of the three a reas  (Northern Aspect, Edgewood Drive ;Wooded Lots 
and the Subdivision) a t  the same time s ince  they are  i n  c lose  
proximity t o  each o ther .  Based on t h e  re la t ive ly  small  s i z e  
of each individual  area,  the number of s a q l e s ,  and the 
probabili ty of random exposure t o  these  areas mder the cur ren t  
and fu tur t  scenar ios ,  the use of a  95% UCL for the exposure 
point  corcentrat ion  is  appropriate. 

Comment $26:  Goodyear commented t h a t  t h e  thallium va lue  used 
i n  the Northern Aspect surface s o i l  r i s k  assessxent was lower 
than the background screening value.  

EPA's Response: A s  indicated i n  RAGS (sect ion 5.8) , compounds 
posi t ively detected i n  a t  least  one Contract Laboratory Program 
sample i n  a  given medium should be considered i n  t h e  r i s k  
assessment. Since a minimum of one of t h e  18  thallium samples 
met t h i s  c r i t e r i o n ,  i t  was appropriate  t o  calculate r i s k s  f o r  
exposure t o  tha l l ium i n  the Northern Aspect. 

Comment #27:  Goodyear s ta ted  i n  i t s  comments that t h e  r i s k s  
a r e  potential ly overestimated fo r  var ious  aspec:s of t h e  s i t e .  

EPA' s Response : The r i s k s  were ca lcula ted  following EPA 
guidance and procedures.  In add i t ion ,  many of the Targeted 
Organic Compounds ( a  s i t e - spec i f i c  l i s t  of compomds associa ted  



with the -rubber industry), including 2-an i l i r . c3enzoth iazo le ,  
benzothiazole and phenyl isothiocyanate, do nc: have toxicity 

= data available. Therefore, these compounds wert not included 
in the risk calculation. This may have undtrestimated the 
risks a: the site. In addition, risks =y have been 
underestimated because EPA performed the risk assessment solely 
using da:a gathered during the RI. Areas with high 
concentrations of contaminants which were covsrtd during the 
removal action at the site were not resampled dring the RI and 
included in the risk assessment analysis. There are 
significant potential risks associated with the concentrations 
of contaminants detected during sampling events prior to the 
RI. Aniline, for example, poses a significant ~xential cancer 
risk on the order of lxlO-' (one in ten thousand), based on the 
maximum concentration detected (11,000,000 ~ 2 b )  . Based 
primarily on the presence of the Targeted Qrgzic Compounds, 
ATSDR, in the July 1989 Health Advisory, determized that there 
was a "si~ificant risk to human health" at the site based on 
the presence of these compounds in high concen:rztions. 

The procedures and inputs used to assess risks in this 
evaluatio~, as in all such assessments, are subject to a wide 
variety of uncertainties. In general, the nzin sources of 
uncertainty include : environmental chemistry sampling and 
analysis; environmental parameter measuremen:; fate and 
transport modeling; exposure parameter esriaation; and, 
toxicological data. 

Uncertainty in environmental sampling arises in  art from the 
potentially uneven distribution of chemicals in the media 
sampled. Consequently, there is uncertainty as to. the adult 
levels present. Also, environmental chemistry calysis error 
can stem from several sources including the errors inherent in 
the analytical pethods and characteristics of the matrix being 
sampled. 

Uncertainty in the exposure assessment is relatee to estimates 
of how often an individual would actually come i?- contact with 
the chemicals of concern, the period of time over which such 
exposure would occur, and in the models used to estimate the 
concentrations of the chemicals of concern at the point of 
exposure. 



Uncertaixty in toxicological data occurs in extrapolating bcth 
from animals to humans and from high to low doses of exposure, 
as well as from difficulties in assessing the toxicity of a 
mixture of chemicals. These uncertainties are addressed as a 
matter of policy by making conservative assumptions concernixg 
risk an& exposure parameters throughout the assessment. 
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