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SECTION 10.0

PRELIMINARY CORRECTIVE MEASURES STUDY (CMS)
AND REMEDIAL ACTION TECHNOLOGY SCREENING

T h is  P re lim in ary  C orrec tive  M easu res  S tudy  (C M S) inc ludes: 1) a  s ta tem en t o f  

C o rrec tiv e  M easu res  ob jec tives and rem ed ia l action  perfo rm ance goals; 2) id en tifica tio n  o f  

po ten tia l tre a tm e n t areas; 3) iden tifica tion , and pre lim inary  sc reen in g /ev a lu a tio n  o f  p o ten tia l 

trea tm en t tech n o lo g ie s ; and 4) an o u tline  o f  p roposed  feasib ility  te s tin g  n ecessa ry  fo r  th e  fina l 

C o rrec tiv e  M easu re  S tudy (C M S). P roposed  response  actions fo r th e  san ita ry  and  sto rm  sew ers, 

a lso  su b jec t to  su b seq u en t N Y S D E C  rev iew  and approval, are a lso  d iscu ssed .

F inal C o rrec tiv e  M easures o b jec tiv es  are  to  ach ieve N e w  Y o rk  S ta te  soil c lean -up  

stan d ard s and g ro u n d -w ater s tandard s/g u id e lin es  at all on-site  and o ff-s ite  S W M U s and A O C s. 

T h ese  o b jec tiv e s  w ill be m et th rough a  co m bina tion  o f  aggressive  sho rt-te rm  rem ed ia l ac tio n s 

and longer-term  m onito ring .

10.1 Corrective Measures Performance Goals

T h e  p rin c ip a l C orrec tive  M easu res  goals  fo r the  fo rm er N o rto n /N a sh u a  S ite  include: 1) 

to  th e  e x te n t p rac ticab le , rem ove residual to lu en e  source m ass p re se n t in th e  soil co lum n and 

f lo a tin g  F P P  in th e  a rea  o f  th e  fo rm er ta n k  farm ; 2) accelera te  th e  red u c tio n  o f  d isso lv ed -p h ase  

to lu en e  co n cen tra tio n s  beneath  the  on -site  bu ild ings; 3) p rev en t fu tu re  o ff-s ite  m o v em en t o f  

d isso lv ed -p h ase  to lu en e ; and 4) m on ito r o ff-s ite  w ells  to  evaluate  th e  n a tu ra l decay  o f  to lu en e . 

A ltho u g h  th e re  are  genera lly  overall d ec lin in g  trends in d isso lved  to lu e n e  co n cen tra tio n s  a t th e  

fo rm er N o rto n /N a sh u a  Site, m ore  agg ressiv e  rem edial tech no log ies a re  p ro p o sed  as a sho rt-term  

rem ed ia l ac tio n  to  address localized  a reas  o f  residual source  m ass in th e  o v erb u rd en  (bo th  v ad o se  

and sa tu ra ted  zo n es) w ith  th e  in ten t o f  acce le ra tin g  the  long-term  red u c tio n  o f  d isso lv ed  g ro u n d ­

w ate r co n cen tra tio n s  v ia  natu ral a ttenuation .
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A sum m ary  o f  all on -site  and o ff-site  A O C s/S W M U s and co rresp o n d in g  C O C s fo r  each 

area  is p resen ted  in T ab le  10-1. A s d iscussed  e lsew h ere  in th is  R eport and sum m arized  in T ab le  

10-1, a lthough o th e r V O C  and SV O Cs exceed  th e ir  co rresp o n d in g  soil an d /o r g ro u n d -w ate r 

standards in sp a tia lly  lim ited areas at the  fo rm er N o rto n /N ash u a  Site, th e  p rim ary  o n -s ite  C O C , 

and th e  on ly  o ff-s ite  C O C , is to luene. S elected  rem edial ac tions fo r to lu en e  m ay a lso  be 

e ffec tiv e  at ad d ress in g  m inor concen tra tions o f  th e  o ther C O C s p resen t a t the  S ite . H o w ev e r, the  

focus o f  th is  p re lim in a ry  C M S is toluene.

A t th is  tim e , in su ffic ien t data are av a ilab le  to  estab lish  num erical p e rfo rm an ce  ta rg e t 

co n cen tra tions. F o llow ing  N Y S D E C  approval o f  th e  p re lim inary  tech n o lo g y  sc reen in g  p rop o sed  

here in , p ilo t and or b ench -sca le  testing  w ill be conduc ted  to  de te rm ine  rem ed ia l p e rfo rm an ce  

ta rg e t co n cen tra tio n s, w hich  w ill be presen ted  as part o f  th e  final C M S R eport. I f  th e se  rem ed ia l 

perfo rm ance  ta rg e t co n cen tra tio n s are no t ach ieved  v ia  the  selected  C o rrec tiv e  M e a su re s , the  

final C M S R eport w ill a lso  include con tin g en c ies  to  address th is  co n d itio n , bu t it w o u ld  be 

p rem atu re  to  a ttem p t to  d iscuss the  need fo r o r scope o f  con tin g en cy  a lte rn a tiv es  in d e ta il b e fo re  

th e  co llec tion  o f  ad d itiona l data.

O ne o f  th e  p rincipal C orrec tive  M easu res goals is th e  rem oval o f  re s id u a l so u rce  m ass. 

B ased on site  co n d itio n s and p re lim inary  tech n o lo g y  screen ing , any  sho rt-term  rem ed ia l ac tio n  is 

un likely  to  fu lly  ach ieve  th is  goal. T herefo re , m on ito red  natural a tten u a tio n  (M N A ) w ill be  an 

in tegral co m p o n en t o f  the  site  rem edy. T h e  final C M S  w ill inc lude  d e ta ils  fo r an M N A  program  

w ith con tin g en c ies  th a t w ill en su re  tha t no ad v erse  risk  to  hum an health , safe ty , p u b lic  w e lfa re , 

and th e  en v iro n m en t occurs.

In terim  C o rrec tiv e  M easu res  (IC M s) are  no t n ecessary  b ecau se  th e re  is no im m inen t 

hazard  to  hum an health  o r th e  environm ent. S am pling  perfo rm ed  in a sso c ia tio n  w ith  th e  RFI 

d em onstra tes that: 1) th e  d istribu tion  o f  free-p h ase , residual soil, and d isso lv ed -p h ase  to lu e n e  is 

stab le  and th e re  is no ong o in g  o ff-site  m igra tion  v ia  g round w a te r (o r the  sew er sy stem s); 2 ) on ­
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site  and o ff-site  to lu en e  co n cen tra tions are stab le  or dec reasin g ; and 3) th e re  is no  c o m p le te  

e x p o su re  pathw ay  fo r o ff-site  residen ts (po tab le  w ate r is p rov ided  v ia  the  local m u n ic ip a l w a te r  

supp ly  system ).

C u rren t (and an tic ip a ted  fu tu re) ac tiv ities, do no t re su lt in a  com ple te  ex p o su re  p a th w ay  

fo r  o n -site  w orkers w ith  th e  possib le  excep tion  o f  indoor a ir  in th e  area  o f  th e  o n -s ite  o ffices . 

T h e  p rev ious on-site  indoor a ir investigation  w as lim ited to  th e  w areh o u se  a rea  (see  S ec tio n  8.2). 

A t th e  req u est o f  th e  N Y S D O H , an indoor air investiga tion  w ill be conducted  in th e  o ff ice  a rea  

(d e ta ils  w ill be p resen ted  in th e  C M S W orkplan) to  e lim in a te  th a t po ten tia l ex p o su re  p a th w ay . 

O n -site  po tab le  w a te r is p rov ided  v ia  th e  local m unicipal w a te r supp ly  system .

E lim inating  po ten tia l exposu re  pathw ays d u ring  th e  im plem enta tion  o f  th e  C o rre c tiv e  

M easu res  w ill be ach ieved , in part, th rough th e  use o f  in stitu tiona l con tro ls . S o m e local 

institu tional co n tro ls  are  a lread y  in place. For exam ple , a  T ow n o f  C o lon ie  o rd in an ce  p ro h ib its  

th e  use o f  a po tab le  w ell a t a  p roperty  th a t is connected  to  m un ic ipal w ater. A ll re s id en tia l 

p ro p erties  w ith in  th e  O ff-S ite  A O C  are cu rren tly  connected  to  m unic ipal w a te r and th e re  a re  no 

know n po tab le  w ells; th e re fo re , th e  residentia l d rin k in g  w a te r  p a th w ay  is e lim ina ted .

Poten tia l o ff-s ite  ex p o su re  is still possib le  (a lthough  rem o te) v ia  th e  in sta lla tio n  o f  a 

“ g a rd en ” w ell o r deep  excav a tio n  o f  so ils on residen tia l p ro p erties . S ain t-G obain  w ill c o n ta c t the  

p ro p erty  ow ners in th e  O ff-S ite  A O C  (the fo u r hom es p rev io u sly  iden tified  fo r  su b slab  and 

indoor a ir  sam pling ; see  F igu re  2-3) in w ritin g  an n u a lly  and ask  them  to p ro v id e  v o lu n ta ry  

n o tifica tio n  o f  such ac tiv itie s  until D EC  approves o r p ro v id es  c lo su re  fo r o ff-s ite  issu es . T he 

no tifica tio n  w ill c lea rly  sta te  th a t i f  any add itional soil an d /o r g ro u n d -w ater sam p lin g  is 

de te rm in ed  to  be n ecessary  in th e  O ff-S ite  A O C , S a in t-G obain  w ill perform  th ese  a c tiv itie s  a t no 

co s t to  th e  residen ts. Id en tifica tio n  o f  form al in stitu tiona l co n tro ls  to  e lim in a te  p o ten tia l on -site  

and  o ff-s ite  ex p o su re  path w ay s is ongoing, and w ill be rev iew ed  in th e  final C M S R ep o rt.
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10.2 Identification of Potential Corrective Measures

B ased on availab le  site  da ta , po ten tia l C orrec tive  M easu res  w ere  iden tified  and ev a lu a ted  

fo r im plem enta tion  at th e  Site. T h e  fo llo w in g  m ethods w ere  se lec ted  fo r  initial sc reen in g  and 

evaluation :

1. G round-W ater E xtraction
A lso know n as “ p u m p-and -trea t” , g round-w ater ex trac tio n  as a s tan d -a lo n e  
techno logy  can reduce  sou rce  m ass v ia  rem oval o f  d isso lv ed - and liq u id -p h ase  (F P P ) 
com ponents. G ro u n d -w ater ex trac tion  is freq u en tly  used in co n ju n c tio n  w ith  S V E  
(#2) to  enhance  v ap o r recovery , or vap o r ex trac tion  m ay be used to  en h an ce  g ro u n d ­
w ater recovery  d irec tly  (D P V E ; #3).

2. Soil V apor E x trac tion  (S V E )
Soil V apor E x trac tion  (S V E ) u tilizes vapor flow  in th e  v ad o se  zone  to  rem o v e  so u rce  
m ass v ia  d irec t vo la tiliza tio n  and ind irectly  v ia  increased  ra tes o f  b io d eg rad a tio n . 
V apor ex traction  is accom plished  v ia  horizontal o r v e rtica l w ells  p laced  w ith in  th e  
vadose  zone.

3. D ual Phase V apor E x trac tion  ('DPVE')
T he co n cu rren t rem oval o f  g round w ater and v ap o rs  from  ex trac tion  w ells  is know n 
as D ual P hase  V apor E x trac tion  (D P V E ). V ap o r reco v ery  is enhanced  by d ep re ss in g  
th e  w ater tab le  and ex p o sin g  m ore soil co lum n, and  g ro u n d -w ate r w ell y ie ld s  are  
increased (a t least tem p o ra rily ) by app ly ing  a  v acu u m  to  th e  w ell.

4. In-S itu  A ir S parg ing  (IA S)
In-situ  a ir sparg ing  (IA S) u tilizes th e  in jection  o f  a ir  into th e  g round w a te r  to  
stim ulate  d irec t vo la tiliza tio n  (and associated  b io d eg rad a tio n ). W ith o u t c o n c u rre n t 
SV E  o r D PV E , IAS has the  po ten tia lly  negative e ffe c t o f  in d uc ing  vapor m ig ra tio n  in 
the  subsurface . P ilo t te s tin g  is requ ired  to d em o n stra te  th a t v ap o r m ig ra tion  can  be 
con tro lled . A ir sp arg in g  m ay a lso  cause  localized  g ro u n d -w ate r m ounding .

5. E xcavation  and O ff-S ite  T rea tm en t o r D isposal
D irec t excavation  is used to  rem ove  soils w ith  e leva ted  C O C  co n cen tra tio n s fo r  o n ­
site  trea tm en t, o ff-s ite  trea tm en t, o r  disposal a t an app roved  fac ility . E xcava ted  a reas 
are  re tu rned  to  g rade  w ith  c lean  backfill (or trea ted  soils).

6. Passive FPP R ecovery
P assive FPP reco v ery  dev ices (e .g .; ab so rben t “ so ck s” ) are  dep loyed  in reco v ery  
w ells to  se lec tive ly  rem ove m obile-phase  FPP w ith in  th e  im m edia te  location  o f  th e  
recovery  w ell.

7. Enhanced Fluid R em oval (E F R )
T his tech n iq u e  is e ssen tia lly  a po rtab le  version  o f  D P V E  (see  #3). A high v acu u m  is 
applied  to  ex trac t g round w a te r w ith in  m o n ito ring  po in ts  v ia  vacuum  tru c k  o r  o th e r 
m ethods. T h is  rem ed ia l ac tiv ity  is im plem ented on a p e rio d ic  basis to  ad d re ss  “ h o t­
spo ts” an d /o r recu rrin g  F P P  rem oval.
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8. In-S itu  C hem ical O xidation  (IS C O )
In-situ  chem ical ox idation  (IS C O ) techno logy  u tilizes in jec tion  po in ts  to  in tro d u ce  
chem ica ls  to  th e  subsu rface  to  ox id ize  (m inera lize) C O C s. A ny  ex cess  reagen ts and 
ca ta ly sts  are  m onitored  and  n eu tra lized  natu ra lly  o r th ro u g h  th e  in trod u c tio n  o f  
bu ffer solu tions.

9. E nhanced /A ugm ented  B iorem edia tion
T h is a lte rn a tiv e  a ttem pts to  acce le ra te  th e  in-situ  b io d eg rad a tio n  described  in # 1 0  by 
th e  add ition  of: 1) concen tra ted  cu ltu res o f  n on -na tive  m icrobes o r co n cen tra ted  
native  m icrobes cu ltu red  ex  situ ; 2) oxygen v ia  hydrogen  perox ide , p ro p rie ta ry  
p roduc ts such as oxygen re lease  com pound (O R C ), o r  sp arg in g  and  d iffu sio n s; 
an d /o r 3) po ten tia lly  lim iting  n u trien ts  such as n itrogen  and phosphorus.

10. M onito red  N atu ra l A ttenuation  (In trin sic  R em ed ia tion )
N a tu ra lly  occu rring  processes such as vo la tiliza tion , d isp e rs io n , ad so rp tio n , chem ica l 
d eg rad a tio n , and b iodegradation  ac t to  reduce  co n tam in an t co n cen tra tio n s  in g round  
w ater. W hen im plem ented as a rem edial a lte rnative , m on ito red  natu ra l a tten u a tio n  
(M N A ) is no t a “ no ac tio n ” response . M o n ito ring  and  co n tin u o u s ev a lu a tio n  are  
requ ired  fo r a  p ro longed  period . A con tingency  p lan  n eed s to  be deve loped  in the  
ev en t th a t m on ito ring  ind ica tes increased  risk. N atu ra l a tten u a tio n  has p roven  to  be a 
dynam ic  p rocess u ltim ate ly  co n trac tin g  d isso lved -phase  p lum es.

10.3 Target Treatment Areas

Soil and g round-w ater d a ta  co llec ted  as part o f  th is in v estig a tio n  in d ica te  th a t C O C  

im pac t a t th e  site  is genera lly  lim ited to  th e  “ sm ear zo n e” and  shallo w  ground w a te r 

(ap p ro x im a te  depth  e igh t to  ten  feet). S ig n ifican t to lu en e  residual m ass is lim ited  to  deep  v ad o se  

and  sa tu ra ted  so ils  beneath  th e  fo rm er tan k  farm . F o r purposes o f  sc reen in g  p o ten tia l C o rrec tiv e  

M easu res , th ree  ta rg e t trea tm en t areas w ere  iden tified  a t the  S ite  (see  F igu res 2-2  &  2-3) based  

on to lu en e  im pact (d istribu tion  and m ag n itu d e) and accessib ility  fo r  trea tm en t: 1) v ad o se  and 

sa tu ra ted  overbu rden  beneath  th e  fo rm er ta n k  farm ; 2) the  v ad o se  and sa tu ra ted  o v erb u rd en  

b eneath  th e  flo o r o f  th e  m ain on-site  b u ild in g s; and 3) o ff-site  areas w ith  d isso lv ed -p h ase  to lu e n e  

im pact. N o te : po ten tia l trea tm en t o f  th e  sew er SW M U s is co n sid ered  sep a ra te  and  u n iq u e  from  

so il/g ro u n d -w ate r issues and is d iscussed  in 10.10.
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Each po ten tia l C o rrec tiv e  M easure  w as in itia lly  screened  re la tive  to  its fe a s ib ility  and

effectiveness:

1. G ro u n d -W ate r E xtraction
T his te ch n o lo g y  is useful for: 1) es tab lish in g  hydrau lic  co n tro l; 2 ) lim ited  m ass 
recovery ; and 3) enhancing  FPP recovery  in th e  v ic in ity  o f  ex trac tio n  w ells . B ased 
on m u ltip le  rounds o f  g round-w ater m onito ring , th e  p o ten tia l fo r  m ig ra tio n  o f  
d isso lved  to lu en e  is p resen tly  ex trem ely  lim ited  a t th e  S ite , so g ro u n d -w ate r 
ex trac tio n  is no t necessary  to  m ain ta in  hyd rau lic  contro l.

F ree-phase  p ro d u c t th ickness (i.e ., oil head) and ach ievab le  d raw d o w n  in th e  v ic in ity  
o f  th e  fo rm er tan k  farm  m ay be in su ffic ien t to  m obilize  residua l F P P  tra p p e d  by 
cap illa ry  fo rces. Pum p-and-trea t is no t a  cost-e ffective  m eans o f  m ass reco v e ry  w ith 
resp ec t to  th e  d isso lved  to lu en e  plum e. E stab lish in g  h y d rau lic  cap tu re  o f  th e  
d isso lved  p lum e beneath  th e  m ain  b u ild ing  w ould  requ ire  n u m ero u s w e lls  and  an 
ex tensive  p ip ing  array  w ith in  th e  bu ild ing  a t high o r p ro h ib itiv e  costs . B ased  on 
p rev ious ex p erien ce , system  re liab ility  is re la tive ly  poor.

2. Soil V ap o r E x trac tion  (SV E )
T his tech n o lo g y  can be e ffec tive  a t rem oving  V O C s from  th e  v ad o se  zo n e  and  the  
cap illa ry  frin g e  (espec ia lly  w ith  th e  add ition  o f  a ir sparg ing , see  #4 ) v ia  v ap o r-p h ase  
tran sp o rt. H ow ever, subsurface  co n d itions a t the  S ite (sand  w ith  s ilt/c lay  and  fill 
layers) are  n o t conducive  fo r the  use o f  th is  techno logy . D u e  to  a  lim ited  rad iu s  o f  
in fluence , num erous w ells and an ex ten siv e  p ip in g  array  w o u ld  be  req u ired  w ith in  
the  b u ild in g  to  ach ieve  vapor cap tu re  at h igh /p roh ib itive  costs. C o sts  in o th e r areas 
are consid ered  average. System  eq u ip m en t m ay not be su itab le  fo r re s id en tia l areas 
due to  no ise  issues.

3. D ual P hase  V ap o r E xtraction  ('DPVE')
B ecause  D P V E  techno logy  co m b in es g round-w ater ex trac tion  (# 1 ) and  S V E  (# 2 ), it 
can p o ten tia lly  be effec tive  a t rem o v in g  V O C s from  both th e  v ad o se  and  sa tu ra ted  
zones. H ow ever, given th e  s ilty /c lay -rich  so ils  p resen t in th e  so u rce  a rea , it is likely 
th a t ind iv idual vertica l D P V E  w ells  w ould  ach ieve  a  lim ited  rad iu s  o f  in fluence , 
th e reb y  req u irin g  num erous w ells  and an ex tensive  p ip in g  array . P ro v is io n s  for 
v ap o r trea tm en t w ould  also  be req u ired , and the  sam e d raw b ack s n o ted  fo r g ro u n d ­
w ater ex trac tio n  (re la tive ly  high equ ip m en t and trea tm en t co s ts ) and  S V E  (lim ited  
rad ius o f  in fluence) apply. A s noted  above, re liab ility  is re la tiv e ly  po o r fo r  g ro u n d ­
w ater recovery  system s. D P V E  co sts  and trea tm en t tim es are  co n sid e red  av e rag e  to  
above average.

4. In-S itu  A ir S p arg ing  (IA S)
1A S/SV E is on ly  e ffec tive  in th e  saturated  overburden  w h ere  th e re  is a  d irec t 
pa th w ay  fo r sparged  a ir to  reach  th e  residual to lu en e  m ass. S ilt/c lay -rich  so ils  can 
lim it IA S effec tiv en ess  and a p p licab ility  o f  the  requ isite  S V E  co m p o n en t. IA S is no t 
recom m ended  un less: 1) p ilo t te s tin g  d em onstra tes th a t v ap o r m ig ra tion  can  be 
co n tro lled ; and 2) all floa tin g  FPP has been rem oved from  a site . Im p lem en ta tio n  
costs  a re  average.

10.4 Initial Screening of Potential Corrective Measures
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5. E xcavation  and T rea tm en t or D isposal
E xcavation  is the  m ost d irec t m ethod o f  source  m ass rem oval and can s ig n ifican tly  
reduce  trea tm en t/m o n ito rin g  tim es. E xcavation  is read ily  im plem ented  in sh a llo w , 
accessib le  so ils, and is cost-e ffective  in lim ited  ta rg e t areas. D eeper an d /o r m ore  
sa tu ra ted  excava tions, po ten tia lly  requ irin g  eng ineered  shoring  and d ew ate rin g , 
becom e m uch less cost-effective , and very ex p en siv e  i f  th e  rem oved m ate ria ls  m ust 
be trea ted  as hazardous w aste  as is th e  case a t th e  fo rm er N o rto n /N a sh u a  S ite. A lso , 
excavation  ac tiv ities can be d isrup tive  to  norm al business o p era tio n s , and access  
beneath  th e  bu ild ing  is precluded . Soil excavation  is no t consid ered  a s tan d -a lo n e  
rem edy  because  e levated  d isso lved  to lu en e  co n cen tra tio n s w ould  rem ain  in the  
satu ra ted  zone; th ere fo re , a  secondary  trea tm en t phase  such as ISC O  (# 6 ), en h an ced  
b io rem ed ia tion  (#9), o r M N A  (#10) w ill a lso  be necessary .

6. In-Situ  C hem ical O xidation  ('ISCO')
ISC O  tech n o lo g y  can be e ffec tive  fo r to lu en e  d estruc tion , bu t IS C O  is re la tiv e ly  
expensive , and bench  scale  and p ilo t te s tin g  is requ ired  to  d e te rm in e  s ite -sp ec ific  
e ffec tiv en ess  and reagen t requ irem ents. IS C O  m ay no t be e ffec tiv e  in tre a tin g  
con tam ina tion  above the  w a te r tab le  o r in c lay-rich  layers beneath  th e  w a te r  tab le  
b ecau se  ch an n e lin g  often  lim its co n tac t be tw een  reagen ts  and th e  im pac ted  so ils .

7. E nhanced  F lu id  R ecovery  CEFR)
T h is tech n iq u e  is often  e ffec tive  fo r w ells  w ith  m easu rab le  th ick n esse s  o f  F P P  th a t 
a re  no t o th e rw ise  u tilized  as recovery  w ells. T h is te ch n o lo g y  has th e  a b ility  to  
en h an ce  FPP recovery  th rough  rem oval o f  “ s tran d ed ” F P P  p o ck e ts  v ia  th e  
d ev e lo p m en t o f  p referred  flu id  pathw ays. R esidual m ass is a lso  reco v ered  fro m  th e  
v ad o se  zone v ia  vap o r ex traction . D isposal costs  are  re la tiv e ly  h igh , b u t risk s  and 
po ten tia l adverse  im pacts are low . T h is a lte rn a tiv e  is genera lly  n o t in ten d ed  to  
d irec tly  add ress d isso lved -phase  constituen ts .

8. P assive  F P P  R ecovery
T h is tech n o lo g y  can be a h igh ly  e ffic ien t and co st-e ffec tiv e  m eans o f  local F P P  
cap tu re  and rem oval w hen  there  is m obile  FPP p resen t in the  v ic in ity  o f  th e  reco v e ry  
w ell. H ow ever, the  poten tia l a rea  o f  FPP cap tu re  is lim ited , and  p a ss iv e  F P P  
recovery  can n o t cap tu re  residual FPP m ass or d isso lved  co n stitu en ts , and  th e re fo re , 
add itional C orrec tiv e  M easu res are  necessary .

9. E nhanced  B iorem edia tion
D isso lved  oxygen  appears to  be th e  key lim iting  fac to r fo r b io d eg rad a tio n  a t th e  Site. 
R egu larly  sam pled  w ells  beneath  th e  m ain bu ild in g  have g en era lly  d em o n stra ted  
sig n ifican t d ec reases  in to lu en e  con cen tra tio n s over tim e. T h is trend  is likely  a  re su lt 
o f  physica l m ix in g  (and oxygenation ) o f  g round w a te r near each sam p lin g  location . 
T he add ition  o f  d isso lved  oxygen a t selected  w ells  m ay p ro d u ce  a  s im ila r e ffe c t on 
the  overall aq u ife r beneath  the  bu ild ing .
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P rev ious pro jects a ttem p ting  to  u tilize O R C  v ia  d irec t in jec tion  o r p lacem en t o f  
“ so ck s” into w ells, suggest th is  m ethod o f  de livery  is: 1) re la tive ly  in e ffec tiv e  a t 
es tab lish in g  elevated  d isso lved  oxygen co n cen tra tions; 2) less successfu l in c lay -rich  
so ils ; and 3) re la tiv e ly  expensive . A second tech no logy , in-situ  subm erged  o x y g en  
cu rta in  (iSO C ), uses m icroporous fibers to  in troduce  oxygen  d irec tly  into g round  
w ater. O ther field tests  suggest th a t the iSO C tech n o lo g y  m ay ach ieve  th e  n e c e ssa ry  
d isso lved  oxygen co n cen tra tio n s w ith a h igher deg ree  o f  re liab ility  and  low er cost.

10. M on ito red  N atu ra l A ttenua tion  (In trinsic  R em edia tion)
M N A  is a v iab le  rem edia tion  stra tegy  for trea tm en t o f  residual d isso lv ed -p h ase  
to lu en e  at the site  based on: 1) resu lts  d em o n stra tin g  d ec rea s in g  to lu e n e  
co n cen tra tio n s a t m on ito rin g  w ells sam pled du ring  th e  R FI; and 2) b io a tten u a tio n  
sam p lin g  da ta  suggesting  th a t lim ited to luene  b io d eg rad a tio n  is o ccu rrin g . C o sts , 
risks, and ease o f  im plem enta tion  are  all favorab le , e sp ec ia lly  in o ff-s ite  a reas w h e re  
d isso lved  to luene  con cen tra tio n s are  re la tive ly  low.

A lthough  M N A  w ill likely  be a com ponen t o f  th e  final on -site  rem edy , it is no t a 
v iab le  s tand-a lone  rem edial a lte rna tive  for the  on -site  area  b ecau se  th e  tre a tm e n t 
tim e  is too  long. T h e  effec tiv en ess  o f  M N A  m ay be enh an ced  (see  #9) to  red u ce  
trea tm en t tim e  o r ac tiv e  sou rce  m ass rem oval, v ia  an o th e r rem ed ia l te c h n o lo g ie s  is 
n ecessary  p rio r to  th e  im plem entation  o f  M N A  a t on -site  areas to  red u ce  th e  to ta l 
trea tm en t tim e.

10.5 Remedial Action Alternative Evaluation Criteria

T h e T ech n o lo g y  S creen in g  M atrix  used below  is p a tte rn ed  a fte r a  U .S . E P A  m odel 

(G u id an ce  fo r C o n d u c tin g  R em edial Investigation  and F eas ib ility  S tud ies u n d er C E R C L A ; 

O c to b er 1989), b u t adds an evaluation  o f  po ten tia l risks and ce rta in ty  o f  ou tcom e. E ach  rem ed ia l 

a lte rn a tiv e  w as evaluated  fo r its po ten tia l use as a rem edial ac tion  in th e  th ree  trea tm en t a re a s  o f  

th e  Site.

Applicability/Effectiveness (A)
C o rrec tiv e  M easu res w ere  ra ted  w ith  respect to  th e ir  ab ility  to  red u ce  to lu e n e  

c o n cen tra tio n s  in the  overbu rden . T he fo llo w in g  rankings w ere  used:

•  0 =  no t ap p licab le , av ailab le , o r possib le  to  im plem ent
•  1 =  p ro b ab ly  no t ap p licab le  and no t w idely  used o r d iff ic u lt to  im p lem en t
•  2 =  m ay no t be ap p licab le  and n o t w ide ly  used, or w id e ly  used  bu t p ro b ab ly  no t

ap p licab le
•  3 =  likely  ap p licab le  bu t no t w id e ly  used, o r w idely  used bu t m ay  no t be ap p licab le
•  4 = p roven  bu t not w id e ly  used, o r  w idely  used and p ro b ab ly  ap p licab le
•  5 =  ap p licab le , ava ilab le , and w id e ly  used
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R e lia b ili ty /R is k s  (R )
C o rrec tiv e  M easures w ere  rated w ith  re sp ec t to  th e ir  po ten tia l risk  and  th e  d eg ree  o f  

c e rta in ty  th e  a lte rn a tiv e  w ill ach ieve  a P erm an en t R em edy as fo llow s:

•  0 =  v e ry  low  certa in ty  and very h igh deg ree  o f  risk
•  1 =  low  ce rta in ty  or high degree o f  risk
• 2 =  high certa in ty  and m oderate  risk , or m odera te  ce rta in ty  and  low  risk
•  3 =  high ce rta in ty  and low  risk

E a s e  o f  Im p le m e n ta t io n /P e rm is s ib i l i ty  (P )
C o rrec tiv e  M easures w ere  rated w ith  respect to  ease o f  im p lem en ta tio n  (ex c lu d in g  

f inanc ia l co n cern s) and poten tia l access, perm itting , and /o r approval p rob lem s. T h e  fo llo w in g  
rank ings w ere  used:

•  0 =  no t p o ssib le  or no t perm issib le
•  1 =  v e ry  d ifficu lt to  im plem ent o r perm it
•  2 =  m in o r d ifficu lties
•  3 =  easy  to  im plem ent, no an tic ipa ted  problem s

C o s ts  ( O
C o rrec tiv e  M easures w ere  rated  w ith  resp ec t to  po ten tia l costs  in c lu d in g  design , 

in sta lla tio n , and  opera tion , and env ironm en ta l resto ra tion . T h e  fo llo w in g  ran k in g s w ere  used:

•  0 =  p ro h ib itiv e
•  1 =  very  high re la tive  to  o ther a lte rn a tiv es
•  2 =  high
•  3 =  average
•  4 =  low
•  5 =  very  low

T r e a tm e n t  T im e  (T )
C o rrec tiv e  M easures w ere  rated  acco rd in g  to  an tic ip a ted  length o f  tim e  to  m eet 

rem ed ia tion  goa ls  and poten tia l opera tiona l im pact to business o r re s id en ces. T h e  fo llo w in g  
rank ings w ere  used:

•  0 =  p ro h ib itiv e
•  1 =  very  long  trea tm en t tim e  or ad v erse  im pact
•  2 = av e rag e  trea tm en t tim e , m odera te  im pact
•  3 =  very  rap id  trea tm en t and no ad v erse  im pact
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10.6 Detailed Evaluation of Corrective Measures

Each rem ed ia l action  alternative  w as scored  using  th e  fo llo w in g  form ula :

R ating  =  A x R x P x ( C  + T ), M axim um  R ating  =  5 x 3 x 3 x ( 5  +  3) =  360 .

Scores above 150 w ere  considered  fav o rab le  fo r the  S ite , ra tings betw een  75 and  150 w ere  

considered  feasib le , and scores below  75 w ere  consid ered  infeasib le . T ech n o lo g y  S creen in g  

M atrix  resu lts  a re  presen ted  in T able 10-2 fo r each proposed  trea tm en t a rea . A  sum m ary  

evaluation  o f  each  rem edial action  a lte rna tive  is p resen ted  below .

1. G ro u n d -W ate r E xtraction
T h is tech n o lo g y  generally  received  average  to  below  av erag e  ra tin g s . A s  noted 
p rev iously , m ass rem oval (and ap p licab ility ) is lim ited  to  d isso lv e d -p h a se  and 
m ob ile  FPP. E x tensive system  in frastru c tu re  (p ip in g /tren ch in g  n e tw o rk ), cap ita l 
eq u ip m en t, and perm itting  req u irem en ts  re su lt in low  co st and p e rm iss ib ility  ra tings. 
A to ta l sco re  o f  11 indicates th a t th is m ethod  is no t a c o s t-e ffec tiv e  o r o th e rw ise  
v iab le  a lte rn a tiv e  fo r any p roposed  trea tm en t areas a t th e  Site.

2. Soil V ap o r E x trac tion  ('SVE')
T h is te ch n o lo g y  does not add ress to lu en e  im pact in th e  sa tu ra ted  zone , an d  p ilo t 
te s tin g  w ould  be necessary  to  confirm  th e  e ffec tiv en ess  o f  S V E  in th e  v ad o se  zone. 
T h ere fo re , S V E  receives low  ra tings fo r ap p licab ility  and re liab ility . E x ten siv e  
system  in frastru c tu re  (p ip ing /trench ing  netw ork), cap ita l eq u ip m en t, and  p erm ittin g  
req u irem en ts  re su lt in low  co st and  pe rm issib ility  ra tings. A to ta l sco re  o f  41 ranks 
th is  as an un feasib le  techno logy  in all p ro p o sed  trea tm en t areas a t th e  Site.

3. D ual P h ase  V ap o r E xtraction  (,DPVE~)
S im ila r to  g round-w ater ex trac tion , D P V E  received  low  ra tings fo r  ap p licab ility , 
re liab ility , and trea tm en t tim e  because  o f  its low  e ffec tiv en ess  a t o v e rb u rd en  m ass 
rem oval. E x tensive  system  in frastru c tu re  (p ip in g /tren ch in g  n e tw o rk ), cap ita l 
eq u ip m en t, and perm itting  req u irem en ts  re su lt in low  co st and p e rm iss ib ility  ra tings. 
A to ta l sco re  o f  20 ranks th is as an u n feasib le  te ch n o lo g y  in all p ro p o sed  trea tm en t 
areas a t th e  Site.

4. In -S itu  A ir S parg ing
A s p rev io u sly  no ted , IAS should  be perfo rm ed  in co n junc tion  w ith  an o p e ra tin g  SV E 
system . In th e  absence o f  p ilo t te s tin g  data , ra tin g s fo r th is  te c h n o lo g y  are 
specu la tiv e . E x tensive  system  in frastru c tu re  (p ip in g /tren ch in g  n e tw o rk ), cap ita l 
eq u ip m en t, and perm itting  requ irem en ts re su lt in low  co st and p e rm iss ib ility  ra tings. 
F u rther, in a w o rst-case  scenario , th is  tech n o lo g y  m ay p resen t risk s d u e  to  po ten tia l 
FPP  m igra tion  in th e  fo rm er tan k  farm  area. T otal sco res ran g in g  from  20 to  30 in 
th e  th re e  p roposed  trea tm en t areas a t th e  S ite  rank  th is  as an u n feas ib le  tech n o lo g y .
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5. E xcavation  and T rea tm en t or D isposal
T his tech n o lo g y  received  re la tive ly  high ra tings fo r ap p licab ility , risks, and  tre a tm e n t 
tim e. H igh costs  and d isruption  to  business ac tiv ities m ake ex cav a tio n  in feasib le  
beneath  th e  b u ild ing , and d isrup tion  to  re s id en ts  and th e  ab sen ce  o f  c o n cen tra ted  
source  m ass e lim in a te  excavation  as a feasib le  te ch n o lo g y  fo r o ff-s ite  a reas .

A ssum ing  th a t a secondary  tech n o lo g y  is im p lem en ted  to  add ress res id u a l aq u eo u s- 
phase m ass a fte r excavation  is com pleted ; th is  tech n o lo g y  is co n sid e red  fe a s ib le  in 
the  fo rm er tan k  farm  area. R e la tive ly  high co sts  fo r deep er an d /o r sa tu ra ted  soil 
cond itions can be con tro lled  by lim iting  ex cava tion  to  th e  m ost e a s ily  access ib le  
h igh ly -im pacted  sa tu ra ted  soils an d /o r po ten tia l on-site  trea tm en t and  reu se  o f  soil. 
In the  fo rm er tank  farm  area, th is  te ch n o lo g y  rece ived  a to tal sc reen in g  sco re  o f  100, 
and is re ta ined  fo r fu rth er evaluation .

6. In-S itu  C hem ical O xidation  CISCO)
ISCO tech n o lo g y  received re la tive ly  high ra tin g s fo r trea tm en t tim e , av e rag e  ra tings 
fo r cost, and low er ratings fo r app licab ility  and risk  because  it is no t w id e ly  used  and 
p ilo t te s tin g  w ould  be required . T otal sc reen in g  scores ranged fro m  74 to  105; 
feasib le  bu t no t favorab le . T he h ighest ran k in g  o f  105 w as assig n ed  to  th e  area  
beneath  th e  bu ild ing , and th is te ch n o lo g y  is re ta in ed  fo r fu rth er ev a lu a tio n .

7. E nhanced  F luid  R em oval (EFR'I
B ecause  th is  m ethod  is e ffec tive  a t F P P  recovery  and p o ten tia lly  e ffe c tiv e  a t 
d isso lved  “ ho t-sp o t” locations, th is  tech n o lo g y  received  re la tiv e ly  h igh ra tin g s  fo r 
perm issib ility , bu t ratings fo r ap p licab ility , re liab ility , and costs  w e re  variab le . 
A ssum ing  th a t a  secondary  tech n o lo g y  is im plem ented  to  add ress re s id u a l aq u eo u s- 
phase m ass, th is  techno logy  is co nsidered  fav o rab le  fo r FPP  reco v e ry  in th e  fo rm er 
tank  farm  area, and is feasib le  beneath  th e  b u ild ing  fo r  lim ited  “ ho t sp o t” 
rem ediation . F luid and vapor rem oval m ay a lso  stim ula te  in trin sic  rem ed ia tio n  by 
c ircu la tin g  and o xygenating  s tagnan t w ater. D u e  to  th e  ease o f  im p lem en ta tio n  and 
low  risk  invo lved , th is  m ethod is re ta ined  fo r fu tu re  considera tion  fo r u se  on a  tria l 
basis in co m bina tion  w ith ano ther tech no logy .

8. P assive  FPP R ecovery
T his tech n o lo g y ’s ap p licab ility  is lim ited  to  m ob ile -phase  FPP in c lo se  p ro x im ity  to  
a recovery  w ell ( th is  condition  is found  in th e  fo rm er tan k  farm  area on ly ) w h ere  it 
has va riab le  re liab ility . H igh ra tings w ere  received  fo r perm issib ility  and  costs . T h is 
a lte rn a tiv e  ranked  th ird  overall in th e  fo rm er tan k  farm  area  bu t it is n o t co n sid e red  a 
“ s tan d -a lo n e” techno logy . D ue to  th e  ease  o f  im plem enta tion  and low  c o s t and  risk  
involved, th is  m ethod  is re ta ined  fo r fu tu re  considera tion  in co m b in a tio n  w ith  
an o th er techno logy .

9. E nhanced  B iorem edia tion
E nhanced  b io rem ed ia tion  genera lly  received  s ligh tly  low er scores th a n  m o n ito red  
natural a tten u a tio n  (M N A ) d u e  to  h ig h e r costs and g rea te r d if f ic u lty  in 
im plem enta tion . For off-site  areas, w h ere  d isso lved  to lu en e  c o n c e n tra tio n s  are  
genera lly  low  (ppm  range o r less), th is  tech n o lo g y  had the  second h ig h e s t tech n o lo g y  
score  o f  195.
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In areas w ith m ore elevated  d isso lved  to lu en e  co n cen tra tio n s (benea th  th e  bu ild in g ), 
th is techno logy  received  the  h ighest ra ting  o f  195 and  it is re ta in ed  fo r fu tu re  
considera tion . T rea tm en t tim e, costs, ease  o f  im p lem en ta tio n , and ap p lic a b ility  are  
all h igh ly  favo rab le  for sing le  w ell trea tm en t system s (n o /lim ited  system  
in frastructu re), bu t p ilo t testin g  w ill be required  to  confirm  ap p licab ility .

In areas w ith FPP (fo rm er tank  farm ), E nhanced  B io rem ed ia tion  is n o t su itab le  as a 
s tand -a lone  tech no logy , and it w as rated under th e  a ssum ption  th a t an o th e r 
techno logy  w ould  be used p rio r/concu rren tly  fo r the  rem oval o f  any  F P P . W ith  th a t 
assum ption , ap p licab ility , risks, and costs ra tings are  h igh ly  fav o rab le , and  th e  ra tin g  
fo r E nhanced  B iorem edia tion  w as tied  fo r firs t w ith  a to ta l sco re  o f  137.

10. M onito red  N atu ra l A ttenuation  (In trin sic  R em ed ia tion )
For o ff-site  areas, w h ere  d isso lved  to luene  co n cen tra tio n s a re  g en era lly  low , th is  
tech n o lo g y  received  high ratings fo r ap p licab ility , re liab ility /risk s , p e rm issib ility , 
and costs. T he to ta l sco re  o f  219  w as the  h ig h est te ch n o lo g y  score  fo r  tre a tm e n t o f  
th e  o ff-s ite  areas.

In areas w ith  e levated  disso lved  to lu en e  co n cen tra tio n s (benea th  the  b u ild in g ), M N A  
is less su itab le  because  o f  its un favo rab le  trea tm en t tim e, bu t the  to ta l sco re  o f  137 
w as th e  second h ig h est and it is re ta ined  fo r fu tu re  co n sid e ra tio n . In a rea s  w ith  FPP  
(fo rm er tan k  farm ), M N A  is no t feasib le , and  it w as rated  on ly  as a  seco n d ary  
tech n o lo g y  su itab le  fo r d isso lved -phase  co n stitu en ts  fo llo w in g  m o re  ag g ressiv e  
source  rem oval. W ith  tha t assum ption , ap p licab ility , risks, and co s ts  ra tin g s are  
h igh ly  favorab le , and  th e  ra ting  fo r M N A  w as tied  fo r firs t w ith  a to tal sco re  o f  137.

10.7 Selected Corrective Measure Alternatives

T h e fo llo w in g  co rrec tiv e  m easures a lte rna tives w ere  iden tified  as fea s ib le  v ia  th e  

T ech n o lo g y  S creen ing  M atrix : 1) o ff-site  areas (in d escen d in g  o rder): M N A , enhanced  

b io rem ed ia tio n , ISC O ; 2) b eneath  the  m ain build ing : enh an ced  b io rem ed ia tio n , M N A , IS C O , 

EFR ; and 3) the  fo rm er tank  farm : (a) FPP rem oval: passiv e  FPP  recovery , E FR ; (b ) p rim ary  

trea tm en t: enhanced  b io rem ed ia tion , soil excava tion , ISC O ; and (c) secondary  trea tm en t: M N A . 

T he C o rrec tiv e  M easures A lte rna tive(s) iden tified  fo r each  A O C  are sum m arized  in T a b le  10-3.

T h e  prim ary  C o rrec tiv e  M easure fo r o ff-site  areas is M N A . O vera ll d ec reas in g  

co n cen tra tio n  trends in th e  o ff-s ite  areas d u rin g  m o n ito ring  perfo rm ed  in co n ju n c tio n  w ith  th e  

RFI d em o n stra te  th a t natural a ttenuation  is ac tive ly  red u c in g  d isso lved  to lu en e . A lth o u g h  th is  

tech n o lo g y  has a fa irly  long trea tm en t tim e, it is th e  least in tru sive  m ethod  to  use in res id en tia l
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areas and th e re  is cu rren tly  no com ple te  ex p o su re  pathw ay  (see S ection  8.3). I f  M N A  sam p lin g  

data ind icate  th a t o ff-site  to luene  con cen tra tio n s a re  increasing  o r do no t d em o n stra te  con tin u ed  

d ec reasin g  tren d s then  it w ill be n ecessary  to  eva lua te  m ore ac tive  tech n o lo g ies  such  as enh an ced  

b io rem edia tion  o r ISCO .

T he p rim ary  rem edial action  a lte rn a tiv e  selected  fo r d isso lv ed  p lum e areas u n d er th e  

bu ild ing  is enhanced  b io rem ediation . P ilo t te s tin g  is required  to  d e te rm in e  th e  e ffec tiv en ess  o f  

th is  te ch n o lo g y  and to  estab lish  rem edial perfo rm ance ta rg e t co n cen tra tio n s. I f  p ilo t te s tin g  

ind icates th a t enhanced  b io rem ed ia tion  w ill no t ach ieve  the  n ecessa ry  rem ed ia l action  

perfo rm ance  ta rg e t concen tra tions, ISC O  tech n o lo g y  w ill be p ilo t te s ted  as a po ten tia l p rim ary  

rem edial techno logy . EFR  w ill be ev a lu a ted  on a p ilo t basis as an a lte rn a tiv e  p rim ary  o r 

secondary  rem edial techno logy  fo r d isso lved  p lum e areas under th e  bu ild ing .

P assive  FPP  recovery  (v ia  pe tro p h ilic  socks) w ith a  co n tin g en cy  fo r E F R  w as  se lec ted  as 

the  p roposed  FPP rem oval techno logy  in th e  fo rm er tank  farm  area. P assiv e  F P P  reco v ery  is 

h igh ly  ap p licab le  fo r the  m axim um  observed  A P T s in th e  fo rm er tan k  fa rm  a rea  (0 .10  fo o t o r 

less), and th is techno logy  w ill be app lied  on an interim  basis w h ile  th e  C M S is fina lized  (see  

Section  11.0). I f  m easurab le  A P T s co n tin u e  to  occur a fte r th e  d ep lo y m en t o f  th e  p e tro p h ilic  

socks, E FR s v ia  vacuum  truck  ex trac tion  w ill a lso  be perfo rm ed  as an in terim  rem ed ia l m easu re  

(see S ection  11.0).

Soil excavation  w as rated  as a  feasib le  techno logy  by th e  T ech n o lo g y  S creen in g  M a tr ix  

fo r th e  fo rm er ta n k  farm  area, bu t bench sca le  trea tab ility  te s tin g  and add itio n a l in fo rm atio n  from  

co n trac to rs  m ust be  ob tained  b efo re  the  e ffec tiv en ess  o f  th is  tech n o lo g y  can  be fu lly  ev a lu a ted . 

I f  soil excavation  is conducted  and post-excava tion  sam pling  ind ica tes s ig n ifican t residua l so u rce  

m ass rem ains in th e  fo rm er tan k  farm  a rea , p ilo t testin g  w ill be n ecessa ry  to  ev a lu a te  an 

ad d itiona l p rim ary  rem edial ac tion , such as enh an ced  b iorem edia tion  o r IS C O , in th e  fo rm er ta n k  

farm  area.
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If  soil excav a tio n  is not conducted , JSC O  techno logy  w ill be p ilo t te s ted  as a po ten tia l 

p rim ary  rem edial te ch n o lo g y  in the  fo rm er tan k  farm  area. P ilo t te s tin g  d a ta  w ill a lso  be used to  

estab lish  rem edial ac tion  perform ance ta rg e t concen tra tions.

10.8 Feasibility of the Selected Corrective Measure Alternatives to Achieve the Clean-
Up Objectives and Goals

T h e se lec ted  C orrec tiv e  M easure a lte rn a tiv es  are an tic ipa ted  to  be e ffec tiv e  in ach iev in g  

the  general rem edia l action  clean-up p erfo rm an ce  goals fo r th e  Site, w h ich  are: 1) rem ove  

residual to lu en e  so u rce  m ass presen t in th e  soil co lum n and f lo a tin g  F P P , to  th e  ex ten t 

p rac ticab le; 2) acce le ra te  the  reduction o f  d isso lv ed -p h ase  to luene  co n cen tra tio n s  ben ea th  th e  o n ­

site  bu ild ings; 3) p rev en t fu tu re  off-site  m o v em en t o f  d isso lv ed -p h ase  to lu en e ; and  4 ) m o n ito r 

the  natural decay  o f  d isso lved -phase  to lu en e  in o ff-site  w ells. A d d itiona l fe a s ib ility  te s tin g  is 

required  to  es tab lish  perfo rm ance-based  ta rg e t concen tra tions.

O verall d ec reas in g  concen tra tion  tren d s  in th e  O ff-S ite  A O C  d u rin g  m o n ito rin g  

perfo rm ed  in co n ju n c tio n  w ith  the  RFI d em o n stra te  th a t natural a tten u a tio n  is a c tiv e ly  red u c in g  

d isso lved  to lu en e  co n cen tra tio n s, and it is an tic ip a ted  th a t the  p rim ary  rem edia l a c tio n  a lte rn a tiv e  

selected  fo r o ff-s ite  areas, M N A , w ill u ltim ate ly  ach ieve  th e  g ro u n d -w ater c lean -u p  o b jec tiv e  o f  

5 pg /L . A lthough  th is  techno logy  has a fa ir ly  long trea tm en t tim e, th e re  is cu rren tly  no  co m p le te  

exposu re  pathw ay  (see  Section  8.3), and to lu en e  co n cen tra tions are  be low  th e  F ed era l M C L  and 

o ther ta rg e t co n cen tra tio n s  estab lished  by th e  U S E P A  and o ther S tates fo r d ire c t and  ind irec t 

exposu re  to  to lu en e  in g round w ater. P ilo t te s tin g  is requ ired  to  d e te rm in e  th e  e ffe c tiv en e ss  o f  

enhanced  b io rem ed ia tio n  fo r trea tm en t o f  th e  d isso lved  p lum e areas u n d er th e  b u ild in g , and to  

estab lish  C o rrec tiv e  M easu res  perfo rm ance ta rg e t concen tra tions, w hich  are  like ly  to  be  in the  

ppm range. P ilo t te s tin g  is also  required  to  ev a lu a te  a lternative  tech n o lo g ies  such  as E FR  and 

ISC O , w hich  a re  likely  to  have sim ilar p e rfo rm an ce  ta rg e t concen tra tions.
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R egard less o f  th e  p rim ary  techno logy  se lec ted , a secondary  rem edial ac tio n , su ch  as 

M N A , will p robab ly  be n ecessary  to  ach ieve  th e  g round-w ater and soil c lean -u p  o b jec tiv e s . 

A lthough M N A  has a fa irly  long trea tm ent tim e, th e re  is cu rren tly  no com ple te  e x p o su re  p a th w ay  

(see Section 8 .2), and to lu en e  concen tra tions beneath  th e  b u ild ing  have d em o n stra ted  o vera ll 

decreasing  trends d u rin g  m o n ito ring  perform ed in con junction  w ith  the  RFI.

Passive FPP recovery  (v ia  pe troph ilic  socks) w ith  a co n tin g en cy  fo r  E F R  sh o u ld  be 

e ffec tive  at rem oving  m ob ile  FPP in the  fo rm er tan k  farm . Soil excavation  an d /o r IS C O  w ill a lso  

rem ove sig n ifican t residual soil m ass, but the  effec tiv en ess  o f  th ese  te c h n o lo g ie s  c a n n o t be 

determ ined  w ith o u t trea tab ility  or bench testing . C orrec tiv e  M easu res  p e rfo rm an ce  ta rg e t 

co ncen tra tions a re  likely  to  range  in the tens o f  ppm s fo r to lu en e  fo llo w in g  th e  p rim ary  rem ed ia l 

actions, and a  seco n d ary  techno logy , such as enhanced  b io rem ed ia tion , m ay be n ec e ssa ry  to  

ach ieve  a p e rfo rm an ce  o b jec tiv e  in the ppm  range fo r  to luene.

P resen t d a ta  su g g est th a t intrinsic a ttenua tion  is e ffec tiv e ly  m anag ing  th e  frin g e  o f  th e  

d isso lved  to lu en e  p lum e in th e  v ic in ity  o f  th e  fo rm er tan k  farm . R eduction  o f  so u rce  m ass v ia  

the  p rim ary  (and c o n tin g en t secondary) rem edia l actions w ill re su lt in d im in ish ed  d isso lv ed - 

phase to luene  co n cen tra tio n s, and M N A  w ill be used to  ach ieve  th e  u ltim ate  p ro je c t o b jec tiv es .

C urren tly , th e re  a re  no com plete  on -site  ex p o su re  pathw ays (see  S ection  8 .1 ), b u t to lu e n e  

co n cen tra tions exceed  th e  F edera l M CL, and ta rg e t con cen tra tio n s estab lish ed  by  th e  U S E P A  

and o ther S tates fo r  d irec t and ind irect exposu re  to  to lu en e  in soil and ground  w a te r, so co n tin u ed  

institu tional co n tro ls  (i.e ., th e  p resence  o f  a co n cre te  slab  beneath  th e  b u ild in g  and  lim ita tio n s  on 

soil excava tion ) a re  n ecessa ry  to  p reven t po ten tia l exposure .
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10.9 Feasibility Testing

B ased on the  C orrec tive  M easures evaluation  presen ted  above, a lte rn a tiv e s  w ere  

iden tified  fo r  each o f  the  th ree  trea tm en t areas a t the  S ite . O verall d ec reas in g  co n cen tra tio n  

tren d s in the  o ff-site  areas dem onstra te  th a t natural a ttenua tion  is ac tive ly  red u c in g  d isso lv ed  

to lu en e  co n cen tra tio n s and suggest the effec tiv en ess  o f  th e  selec ted  C o rrec tiv e  M easu re , M N A , 

can be tested  by con tin u in g  perfo rm ance o f  a g round-w ater m on ito rin g  p rog ram  (see  S ec tion  

11 .0 ).

For the  tw o on -site  trea tm en t areas, p ilo t te s tin g  w ill be requ ired  to: 1) v a lid a te  th e  

resu lts  o f  th e  T echn o lo g y  Screen ing  M atrix ; 2) de te rm ine  ap p ro p ria te  design c r ite r ia  fo r  th e  

d ev e lo p m en t o f  rem edial system  equ ip m en t sp ec ifica tions, w h ere  app licab le ; and  3) e s tab lish  

C o rrec tiv e  M easu res perfo rm ance  ta rg e t concen tra tions. C urren tly , ad d itiona l te c h n ic a l, 

fin an c ia l, and logistical in form ation  is being  ob tained  from  co n trac to rs  to: 1) c o m p le te  a  

p re lim in ary  evaluation  o f  soil ex cavation ; and 2) de te rm ine  th e  final scope o f  th e  p ilo t te s tin g . 

F o llo w in g  N Y S D E C  approval o f  the  P re lim inary  C M S ev a lu a tio n , a b en ch -sca le  te s tin g  an d /o r 

p ilo t te s tin g  w orkp lan , w hich  w ill include deta ils  on p roposed  sam p lin g  locations and  lab o ra to ry  

an a ly ses , add itional m o n ito ring  po in ts, freq u en cy  o f  fie ld  m easu rem en ts , and th e  d u ra tio n  and  

n u m b er o f  te sts , w ill be developed  and subm itted  to  the  N Y S D E C  fo r rev iew  and ap p ro v a l. T h e  

resu lts  o f  th e  b ench -scale  te s tin g  an d /o r p ilo t testin g  w ill be used to  p repare  th e  fin a l C M S  

R eport.
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10.10 Sewer SWMUs Corrective Measures

A s d iscu ssed  in Section 5.7, th e  storm  and san itary  sew er lines and asso c ia ted  b e d d in g  

are no t cu rren t pathw ays fo r the  o ff-site  tran sp o rt o f  to luene , h ep tan e , o r  o th e r V O C s. P A H s 

ex ceed in g  co rresp o n d in g  standards w ere  found  in RFI sew er sed im en t sam p les  and  to  a  lesser 

deg ree  sew er w a te r sam ples.

P ro p o sed  C orrec tive  M easu res a re  lim ited to  ad d ressin g  th e  p resen ce  o f  PA H s in th e  

storm  sew er system  as the p resen ce  o f  any  P A H s in the san ita ry  sew ers  are  u ltim ate ly  trea ted  by 

th e  P O T W . T h e  RFJ data  ind ica te  th a t th e  source  o f  the P A H s cu rren tly  p resen t in th e  sed im en ts  

is m ost likely: 1) h istorical site  ac tiv ities; and /o r 2) ru n -o ff  from  asp h a lt covered  areas, e .g ., 

park ing  lots an d /o r the  ro o f o f  th e  m ain b u ild in g  (note: a large sec tion  o f  th e  ro o f  w as recen tly  

resea led /rep a ired ).

R em o v in g  accum ulated  sed im en t from  the storm  sew er m an h o les  m ay  a llo w  

id en tifica tio n  o f  th e  source o f  th e  PA H -im pacted  sedim ent. I f  th e  P A H -im p ac ted  sed im en ts  are  

asso c ia ted  w ith  h isto rica l s ite  ac tiv ities, th e ir  rem oval w ill e lim in a te  th e  po ten tia l m ig ra tion  o f  

sed im en ts from  th e  site  v ia  the  storm  sew er system . I f  P A H -im p ac ted  sed im en ts  re tu rn  a fte r  

rem oval o f  th e  cu rren t sew er sed im en ts, th e  source is m ore likely  o n g o in g  ru n -o ff  to  th e  sto rm  

sew er system , and  thu s unre la ted  to  ac tiv ities  associated  w ith  N Y S D E C  O rd e r on C o n sen t In d ex

N o . C O : 4 -20001205-3375 .

T h e  proposed  p re lim inary  C o rrec tiv e  M easure  fo r th e  S torm  S ew er S W M U  is sed im en t 

rem oval v ia  vacuum  truck  ex trac tion . A ll v isib le  sed im ent and s tan d in g  w a te r w ill be rem oved  

from  each  o f  the  accessib le  o n -site  storm  sew er m anholes. A ccu m u la ted  vacuum  truck  w aste  

m ateria ls  w ill be sen t o ff-site  fo r  p roper d isposal. F o llow ing  sed im en t rem oval, and at least tw o  

s ig n ifican t (g rea te r than  0.5 inches) ra infall events or eq u iv a len t sno w  m elts, a sew er in sp ec tio n  

and sam p lin g  ev en t w ill be perform ed.
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If  sew er sed im en t is p resen t, sed im en t sam ples w ill be co llec ted  from  fiv e  sto rm  sew er 

m anho les (M H -2 , M H -3, M H -5, M H -6, M H -13 &  M H -14). I f  no sed im en t is p resen t a t 

m anho les M H -2 o r M H -3, a lte rna te  locations upstream  a long  th e  sam e sew er line w ill be 

a ssessed  fo r possib le  substitu tion . S am pling  w ill proceed  upstream  to avoid  ag ita tio n  o f  bottom  

sed im en ts a t su cceed in g  sed im ent sam ple  locations (see  F igure 1-3). S ew er sam p lin g  w ill be 

p e ifo im ed  acco rd in g  to  the  RFI sam p lin g  p rocedures d ocum en ted  in S ection  5.5. S ew er 

sed im en t sam p les  w ill be analyzed  fo r SV O C s v ia EPA M ethod 8270 plus T IC s. A ll ana ly ses  

w ill inc lude  C ateg o ry  B labora to ry  deliverab les.

R egard less o f  w hether o r not sew er sed im en t is p resen t, sew er w a te r sam p les  w ill be 

co llec ted  from  th e  sam e m anholes listed above acco rd in g  to  th e  R FI sam p lin g  p ro ced u res  

docu m en ted  in S ection  5.6. I f  a  specific  sew er m anho le  is dry, no sam ples w ill be co llec ted , bu t 

a lte rn a te  sam p lin g  locations upstream  a lo n g  th e  sam e sew er line w ill be a ssessed  fo r  possib le  

su b stitu tion .

A ll sew er w a te r sam ples w ill be analyzed  fo r SV O C s v ia  E P A  M ethod  8270  p lus T IC s. 

A ll sew er sam p le  analyses w ill include C ateg o ry  B labora to ry  d e liverab les.

S ew er sed im en t rem oval and sam p lin g  ac tiv ities w ill begin  fo llo w in g  N Y S D E C  

approval o f  th e  p roposed  P re lim inary  C M S activ ities. S ew er sam p lin g  resu lts  w ill be  used to  

p repare  th e  final C M S  R ep o rt fo r th e  S torm  S ew er SW M U .
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