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DECLARATION STATEMENT - RECORD OF DECISION 
.,.--.. 

Site Name and LG cation: 
. , ,  
. Carborundu~ Company 

Town of Wheatfield, Niagara County, New York 
Site Regis ry No. 932102 
Classif ica ion Code: 2 

Statement of Pu: pose: 

This Rec0.d of Decision (ROD) sets forth the selected remedial action plan 
for the Carbo.undum Company Site. This remedial action plan was developed in 
accordance wit! the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) of 1980, as amended by the Superfund Amendments and 
Reauthorization Act (SARA) of 1986, and the New York State Environmental 
Conservation Liw (ECL). The selected remedial plan complies to the maximum 
extent practicible with Applicable or Relevant and Appropriate Requirements 
(ARARs) of Fe(era1 and State environmental statutes and would be protective of 
human health an( the environment. 

State of Basis: 

This deci:ion is based upon the Administrative Record for the Carborundum 
Company Site a r d  upon public -input to the Proposed Remedial Action Plan (PRAP). 
A copy of thf Administrative Record is available at the New York State 
Department of E~vironmental Conservation, 600 Delaware Avenue, Buffalo, New York 
and copies of tte Feasibility Study Report and PRAP are available at the Niagara 
Couaty Communi(y College, 3111 Saunders Settlement Road, Sanborn, New York. A 
bibliography of those documents included as part of the Administrative Record is 
conzained in ine ROD. A Responsiveness Summary that documents the public's 
expressed concelns has been included. 

Description of i he Selected Remedy: 

Soil will be remediated to achieve a clean-up goal of 3 parts per million 
trichloroethylere using in-situ vapor extraction. Results from a pilot study 
are expected riortly which initially indicates the technology will achieve the 
clean-up goals. Other soil treatment techniques (i.e. thermalldesorption) may 
h e  used if the ztudy, or the actual implementation of vapor extraction, does not 
achieve the remf dial goals. 

Groundwatet will be extracted and initially discharged to the local 
municipal waste dater treatment facility. After six months of groundwater 
remediation, ttz data on contaminant concentrations and optimum pump rates will 
be evaluated zld the feasibility of installing permanent on-site treatment and 
subsequent disc large to Cayuga Creek will be explored. Long-term monitoring of 
groundwater and surface water is required. - - - 

Soil gas surveys will be required twice per year at the adjacent military 
housing facilit) to ensure protection of human health. 
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Declaration: 

The sele ted remedial action will meet State Standards, Criteria and 
Guidelines (SGs) and Federal ARARs by: 1). removing the volatile organic 
contaminants from the soil on-site (source control) and 2 ) .  extracting 
groundwater t~ prevent further migration of contaminants and to enhance 
groundwater qu;lity in an effort to meet NYS groundwater quality standards. The 
remedy will sa.isfy, to the maximum extent practicable, the statutory preference 
for remedies h a t  employ treatment that reduces toxicity, mobility or volume as 
a principle ell ment. 

The prox:mity of the Department of Navy's Housing Facility has resulted in 
a number of Navy concerns regarding potential health risks to its residents. 
Primarily, tht Navy is demanding a role in the review of Remedial Design Work 
Plans. The ~esponsiveness summary contains the Department's responses to the 
Navy's concerts. In general, the Responsible Party has agreed to keep the Navy 
informed of :11 planned work that could affect the housing facility, such as 
soil gas surleys, air emissions, etc. The Navy's concerns as well as the 
community's ccncerns will be addressed in the Remedial Design, and the remedial 
action plan will be implemented as proposed. 

The selected remedial action has been used successfully at other hazardous 
waste sites, lowever, it is recognized that groundwater may never achieve XYS 
groundwater standards. To ensure the remedy provides adequate protection of 
human health m d  the environment, a review of the effectiveness of the remedy 
will be conduct:d at a minimum of every five years. 

Deputy Commissioner 
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ATTACHMENT 1 

THE CARBORUNDUM SITE ( I D  #932102) 

COST ESTIMATES FOR THE SELECTED REMEDIAL ALTERNATIVE 

Tota l  Est imated Est imated O&M Costs Est imated 
Operable Cost Cap i ta l  as Annual 
U n i t  , Selected A1 t e r n a t i v e  (Present Worth) Costs Present Worth O&M Costs 

S o i l  Remediation I n - s i t u  Vapor E x t r a c t i o n  $6,630,000 $3,970,000 $2,670,000 $1,820,000 
(Source C o n t r o l )  

Groundwater Pump & T rea t  ( o n - s i t e  $2,970,000 $1,300,800 $1,670,000 $110,000 
carbon t rea tment )  and 
long-term mon i to r i ng .  
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SITE -0CATION AND DESCRIPTION 1- - 
The C irborundum f a c i l i t y  i s  located i n  a r u r a l  area i n  the Town 

o f  Wheatfi Niagara County, New York [please re fe r  t o  Figure 11. 
The f a c i l i  :y property i s  approximately 40 acres i n  s ize  and l i e s  t o  
the north ,f the New York Central railr-ment. The ma jo r i t y  o f  
land imned a te l y  adjacent t o  the f a c i l i t y  i s  used f o r  agr icu l tu ra l  
purposes. Department o f  Defense (DoD) m i  1 i t a r y  housing borders the 
f a c i l i t y  a ong i t s  western side [please refer t o  Figure 2). Numerous 
other p r i v  i te  residences are w i t h in  a 0.75-mile radius o f  the 
f a c i l i t y .  I n  addit ion, the Niagara F a l l s  A i r  Force Base i s  located 
about 0.5 ~ i l e  south o f  the f a c i l i t y .  

Surfa :e topography i n  the f a c i  1 i t y  area general 1 y slopes 
southward it a ra te  o f  about 5 feet per m i le  toward the Niagara River. 
Surface wa.er from the act ive areas o f  the f a c i l i t y  discharges i n t o  
the p lan t '  , sewer system which discharges t o  the Niagara County Sewer 
D i s t r i c t  1 Sewage Treatment Plant (NCSD). i s  located 
about 0.25 mi le  east o f  the f a c i l i t y  and f lows southward f o r  about 4.5 
miles un t i  i t  discharges i n t o  the Nia ara River i n  the C i t y  o f  
Niagara Fa I s .  Pr io r  t o  t h i s  inves l75-T- i g a t  on, e SPDES (State 
Pol lu tant  I ischarge El iminat ion System) o u t f a l l ,  which i s  presently 
inact ive,  a r r ied  surface runo f f  and non-contact cooling waters from 
the f a c i l i  y i n t o  Cayuga Creek. 

S i te  1 eology consists o f  7 t o  20 f e e t  o f  
lake sedimt n ts  and till which i s  underlaid by the Lockport 
Shallow ho izonta l  and ve r t i ca l  f ractures i n  the weathered uppermost 
sect ion o f  the Lockport Dolomite comprise the primary aqui fer  beneath 
the f a c i l i ,  y. This weathered zone ranges i n  thickness from about 10 
t o  20 f e e t  and appears t o  be the predominant route f o r  migration 
w i th in  and o f f  the s i t e .  

11. - SITE I ISTORY AND PREVIOUS INVESTIGATIONS 

Opera: ions a t  the Carborundum f a c i l i t y  comnenced i n  1963. 
Trichloroet hene (TCE) , the p r inc ipa l  chlor inated organic found i n  the 
groundwatei , was used from 1963 t o  1983 as a degreaslng solvent i n  the 
manufacture o f  carbon and graphite c loth.  Other chlor inated organics 
used durin! t h i s  per iod included 1 ,l ,1-trichloroethane (TCA) and 
carbon t e t ~  achloride. TCA was used on a t r i a l  basis as a degreasing 
solvent i n  the c l o th  manufacturing process and as a source o f  ch lor ine 
i n  the pur. f i c a t i o n  o f  graphite. Carbon te t rach lor ide was used also 
as a sourcc o f  ch lor ine i n  the p u r i f i c a t i o n  process and i s  no longer 
i n  use. TI R i s  s t i l l  used as a pu r i f y i ng  agent. Methylene chlor ide 
(MC) i s  c u ~  ren t l y  used (beginning i n  June 1988) as a solvent i n  the 
f i l t e r  man[ factur ing process. 

Concern t h a t  chlor inated organics i n  the overburden and 
groundwater might pose a problem a t  the Carborundum f a c i  1 i t y  was f i r s t  
ra ised i n  1 when TCE was found i n  the f a c i l i t y ' s  SPDES o u t f a l l  from 
samples col lected during a NYSDEC inspection and i n  groundwater 
samples co l lec ted from production wel l  P-2. I n  coordination w i th  
NYSDEC's D i  v is ion of Water, an i n i t i a l  phase o f  invest igat ion was 
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conducted, invo lv ing s o i l  borings, we1 1 i n s t a l  la t ion ,  groundwater 
sampling, I s o i l  gas survey, p r i va te  wel l  and sump sampling, and 
seismic an r e s i s t i v i t y  geophysical surveys, were imp1 emented since 
TCE was f i  - s t  found i n  the SPDES o u t f a l l .  Groundwater samples were 
f i r s t  c o l l  x t e d  i n  August =during the f i r s t  f i e l d  invest igat ion.  
Since Marc 1 1985, groundwater samples have been co l lec ted on a 
quar ter ly  ~ a s i s .  The chlor inated organics t h a t  have been found 
include TC :, TCA, MC, trans-1.2-dichloroethene (trans-1,2-DCE), 
CIS-1,2-di :hloroethene (cis-l-2-DCE) , 1 , l  -dichloroethane (1,l-DCA) , 
v iny l  chl o .ide (VC) , carbon te t rach lor ide,  chloroform, 
1, l-dichlo soethene (1,l-DCE), and tetrachloroethene (PCE). 

There are two areas o f  very high leve ls  o f  chlor inated organics 
on the Car ~orundum plant: along the southwest corner o f  the 
manufactur ng bui ld ing,  and i n  the grassy area northeast o f  the 
manufactur ng bui lding. Other source areas include the courtyard 
w i t h in  the manufacturing bu i ld ing  and the area south and southeast o f  
the manufa : tur ing bui ld ing.  Past chemical hand1 ing  pract t  ces a t  the 
Carborundu I f a c i l i t y ,  which were comnonplece i n  industry during t h a t  
period, su lgest these areas are l i k e l y  source locat ions o f  chlor inated 
organics w ~ i c h  have been documented by soi  1 gas and s o i l  sampling 
studies. Figure 9 schematically out1 ines a1 1 the suspected source 
areas iden : i f i e d  on the Carborundum p lan t  t o  date [please re fe r  t o  
Exh ib i t  A 'or addi t ional  information describing source areas]. 

Six m ln i to r ing  we l l s  (8-34 through B-8M) were d r i l l e d  and 
i n s t a l l e d  i t  the f a c i l i t y  during the f i r s t  phase o f  work i n  1984 
[please r e  'er t o  Figure 21. Each wel l  was i n s t a l l e d  i n t o  
approximat l y  the top 5 f e e t  o f  the weathered sect ion o f  the Lockport 
Dolomite. The highest TCE concentration encountered during the f i r s t  
phase o f  w r k  was 98,000 par ts  per b i l l i o n  (ppb) from groundwater i n  
we1 1 B-8M. Other confirmed high concentrations encountered included 
t o t a l  1,2- ICE (110,000 ppb) and VC (1,300 ppb) from wel l  8-3H; 
total-1,2- ICE (14,000 ppb) from wel l  8-8. During t h i s  same period, 
groundwate data from the other wel ls  y ie lded comparatively low 
concentrat ons o f  chlor inated organics. 

The s cond phase o f  work began i n  March 1986 and continued 
through 19 !7. The tasks t h a t  y ie lded s i g n i f i c a n t  information during 
the second phase o f  work were a s o i l  gas survey, the i n s t a l l a t i o n  o f  
s i x  a d d i t i  n a l  monitoring wells, a seismic re f rac t i on  survey, 
res ident ia  wel l  sampling, nearby quarry seep sampTing, and the 
completion o f  a 24-hour pumping tes t .  

The s il gas survey demonstrated four  areas o f  h igh 
concentrat ons (ranging from 10 t o  3,500 micrograms per l i t e r  [ug/L]) 
o f  TCE i n  hallow soi  1 gas i n  areas around the manufacturing bu i ld ing.  
I n  add i t i o  , data from groundwater monitoring resu l ted i n  a second 
phase o f  m n i t o r i n g  wel l  i n s t a l l a t i o n  which included s i x  addi t ional  
shallow be rock monitoring wel ls  (B-9M through B-14M) i n s t a l l e d  on the 
s i t e  dur in  November and December 1986. 

A 24- our pumping tes t ,  which u t i l i z e d  production wel l  No. 2 
(P-2) as t e pumping we1 1, was also completed i n  December 1986. The 
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pumping t e  
captured a 
r e fe r  t o  F 

it indicated t h a t  groundwater over much o f  the s i t e  could be 
id  t reated by pump<ng production wel l  No. 2 (P-2) [please 
igure 71. However, i t was also noted t h a t  an addi t ional  

pumping we I1 would be necessary t o  capture the groundwater plume a t  
the wester 1 edge o f  the s i te ,  a t  and around wel l  8-3M. Groundwater 
concentrat ions o f  VC, total-1,2-DCE, and TCE measured i n  the par ts  per 
m i l l i o n  (p  rm) range i n  wel l  8-3M. 

Groun L a t e r  from 22 p r i va te  res iden t ia l  we1 1s was sampled by the 
Niagara Co rnty Department o f  Health i n  1985 and 1988. One well ,  which 
was 5,000 'eet upgradient o f  the f a c i l i t y ,  contained a low leve l  o f  
TCE (4.6 p ~ b ) .  Since the wel l  was so f a r  upgradient, i t s  
contaminat Ion i s  not  considered t o  be a t t r i bu tab le  t o  the f a c i l i t y .  
Two other dells y ie lded low concentrations o f  chloroform (2.0 t o  11 
ppb) and o le wel l  showed MC (5.1 ppb). None o f  these chlor inated 
organics u!re derived from the Carborundum f a c i l i t y .  This conclusion 
i s  support !d by the f a c t  t ha t  two o f  the locat ions are upgradient and 
none o f  t h  ! wel ls  contained the expected chemicals o f  the downgradient 
chlor inate 1 organics plume, 1.2-DCE and VC. No other we1 1 sampled 
contained :hlorinated organics. 

The t ~ i r d  phase o f  work, which was completed i n  1988 and 1989, \ 
was design !d t o  fu r ther  def ine the extent o f  chlor inated organics i n  
the ground rater and t o  invest igate po ten t ia l  aspects o f  the s i t e  t h a t  
would a f f e  :t remedial design. Tasks performed i n  the t h i r d  phase o f  
the study ncluded the i n s t a l l a t i o n  o f  10 shallow bedrock monitoring 
wel ls  and :hree deep bedrock monitoring wells; the performance o f  
res ident ia  wel l  and sump sampling w i th in  a 0.75-mile radius o f  the 
s i t e ;  the ns ta l l a t i on  and tes t i ng  o f  a secondary recovery wel l  a t  the 
western bo rndary o f  the s i t e  adjacent t o  8-3M; sediment and surface 
water samp ing  i n  the inac t i ve  SPDES o u t f a l l  i n  Cayuga Creek; the 
sampling f Ir the potent ia l  presence o f  Dense Non-Aqueous Phase Liquids 
(DNAPL) i n  the two monitoring wel ls  (8-8M and 8-17M) w i th  the highest 
leve ls  o f  :hlorinated organics; an invest igat ion o f  the sewer trench 
on Cory Ro td and the conceptual development o f  an In te r im Remedial 
Measure ( I  1M) f o r  sept ic  tank closure on the p lan t  s i t e .  

I n  Fe wuary 1989, the company entered i n t o  an Order on Consent t o  
combine a1 the studies and conduct f u r t he r  work under the auspices o f  
A r t i c l e  27 o f  the New York State Environmental Conservation Law (ECL), 
i .e. State Superfund. The Phase I 1  Remedial Invest igat ion (RI), 
completed n the l a s t  quarter o f  1989 and the f i r s t  h a l f  o f  1990 
const i tu te  l the four th  phase o f  f i e l d  invest igat ion,  and included the 
i n s t a l l a t i  In o f  four addi t ional  shallow bedrock monitoring we l l s  t o  
the southw !st  and east o f  the f a c i l i t y ;  the performance o f  a s o i l  gas 
survey a t  :he DoD housing f a c i l i t y  t o  the west o f  f a c i l i t y  boundary; 
the comple :ion o f  shallow subsurface s o i l  sampling i n  the SPDES 
ou t fa l l  ; t le completion o f  an I R M  f o r  sep t i c  tank closure; and the 
preparatio 1 o f  a vacuum ext ract ion t r e a t a b i l i t y  study i n  a source , . 
area. 
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111. CURRf VT STATUS 

The 6 1 and the Risk Assessment (RA) Report - June 1990 - Ecology 1- - 
6 En\ i r o m n t  (UEl - 
Remec i a l  Invest igat ion - 
Prese i t l y  TCE and i t s  primary degradation products 

1.2-dichla-oethene (1,2 DCE) and v iny l  chlor ide (VC) are the most 
comnon chl winated organics contained i n  the aqui fer  i n  the area o f  
the f a c i l i  :y. These chemicals are r e s t r i c t e d  p r imar i l y  t o  the shallow 
por t ion  (u ,per 20 fee t )  o f  the Lockport Dolomite bedrock aqui fer .  I n  
most areas o f  the f a c i l  i t y ,  TCE and i t s  degradation products are not  
found i n  d !eper port ions o f  the aquifer; only one deeper wel l  contains 
leve ls  o f  :hese compounds tha t  warrant concern. This wel l  has 
recent ly  b !en tested using down-hole geophysical techniques t o  
determine f there i s  a mechanical problem w i th  the wel l  such as a 
grout chan  el. I f  found t o  be defective, the wel l  w i l l  be properly 
abandoned md replaced. I f  the well  i s  found t o  be useable then i t  
w l l l  be i n  :luded i n  the monitoring program t o  determine the 
e f fec t i ven  !ss o f  the remedial program. 

With :he exception o f  the source areas, low leve ls  o f  chlor inated 
organics i I overburden s o i l s  are introduced t o  the bedrock aqui fer  
from f l  uc t  [at ions of groundwater which pe r i od i ca l l y  saturate the so i  1 
on a seaso la1 basis [please r e f e r  t o  Figure 33. O f f  s i t e  t o  the 

. southwest, groundwater i s  res t r i c ted  t o  the bedrock throughout the 
year. Whi e the overburden on s i t e  i s  pe r i od i ca l l y  saturated, i t s  
hydraul ic :onduct iv i ty i s  so low tha t  i t does not  t ransmit  s i g n i f i c a n t  
amounts o f  groundwater l a t e r a l  1 y and i s  c l a s s i f i e d  as an aqui tard.  

Groun lwater i n  the bedrock moves away from the f a c i  1 i t y  t o  the 
south, sou .beast, and southwest. Plume movement also occurs i n  the 
shallow be .rock aqui fer  i n  a l l  o f  these direct ions;  however, the 
primary m i  r a t i o n  of the plume i s  t o  the southwest. Migrat ion o f  the 
plume i s  m s t  l i k e l y  cont ro l led by the high hydraul ic gradient t o  the 
southwest. Chlorinated organics, p r inc ipa l  1 y 1 ,2-DCE and VC, have 
been found i n  the monitoring wel ls t o  the southwest a t  leve ls  which 
exceed d r i  king water standards. Sampling data from domestic wel ls  
fu r ther  do! ingradient beyond the current monitoring we l l s  network, as 
wel l  as r a  i d  decl ines i n  concentration i n  t h a t  d i rect ion,  suggest 
t h a t  the p ume f a l l s  t o  non-detectable leve ls  p r i o r  t o  reaching any 
downgradie t receptors [please re fe r  t o  Figures 4, 5 and 63. 

Pumpi' g t es t s  performed i n  on-si t e  recovery we1 1 s, P-2 and P-3, 
ind icate t a t  a s u f f i c i e n t  capture area can be at ta ined by pumping 
these two I te l ls  t o  prevent fu r ther  plume migration. Prel iminary 
i n te rp re ta  ion  o f  degradation patterns o f f - s i t e  suggests t h a t  an 
on-site t r ~  atment program which u t i l i z e s  pumping and treatment o f  the 
groundwate and remediation o f  overburden source areas w i l l  be 
ef fect ive , t reducing chlor inated organic leve ls  t o  dr ink ing water 
standards n the o f f - s i t e  plume [please r e f e r  t o  Figures 7 and 81. 
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Durin 1 the R I  a number o f  c i t i z e n  pa r t i c i pa t i on  a c t i v i t i e s  were 
undertaken including 1).  a door-to-door v i s i t a t i o n  i n  November 1988 t o  
determine i f  nearby residents were u t i l i z i n g  groundwater f o r  dr ink ing 
or other p rrposes, 2). Establishment o f  a "800" 1 ine  by the Company t o  
answer que i t ions  t h a t  the c i t i zens  may have, 3). pub l i c  meeting i n  May 
1989 t o  d i  icuss the R I  and 4). publ ic  meeting i n  August 1990 t o  
discuss t h !  R I  resu l ts  associated wi th  the DoD housing f a c i l i t y .  

Risk rssessment - 
Four ~ o t e n t i a l  exposure routes were considered i n  assessing the 

r i s k s  pose I by chlor inated organics o f  the Carborundum s i t e .  These 
were: 

- Inhal i t i on  by f a c i l i t y  workers o f  vapors emanating from the 
groun I; 

- Inhal . t i on  by residents o f  the adjacent DoD housing area o f  
vapor emanating from the ground; 

- Inhal t i o n  o f  vapors and ingest ion o f  contaminated surface s o i l s  
by f a  i l i t y  workers i n  the area o f  the State Po l lu t ion  Discharge 
E l i m i  a t ion  System di tch;  and 

- I n h a l  t i o n  and ingest ion o f  chlor inated organics from groundwater 
as a esu l t  o f  using the groundwater f o r  domestic supply 
purpo! es. 

The f r s t  three scenarios could ac tua l l y  occur under ex is t ing  
condit ions while the four th  scenario i s  only hypothetical since 
groundwate~ i s  not  presently used f o r  domestic supply purposes i n  the 
area where chlor inated organics have been found i n  the groundwater 
[please re. er t o  Tables 1, 2 and 31. 

E&E1s estimated r i s k s  aaqpciated w i th  the f i r s t  three e x p q j r e  
scenarios I anged from 1 x 10 (one i n  100 b i l l i o n )  t o  1 x 10 (one 
i n  10 b i l l ,  on) [NOTE: I n  general, regulatory agencies i n  the United 
States havc not  establ ished a uniform cancer r i s k  leve l  f o r  
d is t ingu is l  ing  between r i s k s  which are deemed acceptable and those 
which may l e o f  concern. The EPA has geg t ra l l y  considered r i s k s  i n  
thg7range t f one i n  ten thousand ( 1  x 10 ) t o  one i n  ten m i l l i o n  ( 1  x 
10 ) t o  bc acceptable, and has recent ly adopted a r i s k  leve l  o f  one 
I n  a m i l l i t  n ( 1  x 10 ) as a "point  o f  departure" f o r  select ing the, 
r i s k  leve l  that  w i l l  be considered acceptable (EPA l99O)]. 

E&E1s estimated r i s k  associated wi th  potent ia l  exposure t o  
non-carcinc genic chemicals i s  expressed as the  r a t i o  o f  the estimated 
exposure t c  the smallest exposure t h a t  might possibly cause adverse 
ef fects .  1 he r a t i o  i s  ca l led  a hazard i,ndex. A hazard index greater 
than one i r  i i ca tes  t h a t  adverse ef fects may be possible whi le a value 
less than c l e  means t h a t  adverse e f fec ts  would no t  be l i k e l y  t o  occur. 
The h a q r d  indices f o r  the  f i r s t  threggexposure scenarios ranged from 
1 x  10 ( c i e  i n a m i l l i o n )  t o  1 x  10 (one i n a  b i l l i o n ) .  
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There 'ore, the RA indicates potent ia l  exposures t o  chlor inated 
organics v a airborne pathways under ex is t ing  condit ions do not  pose 
any s i g n i f  cant r i s k s  t o  human health. However, the NYSDOH considers 
addi t ional  s o i l  gas sampting a t  the DoD housing area necessary before 
f i n a l  conc usions can be made regarding r i s k  t o  pub l i c  heal th from 
s o i l  gas v lpors [please re fe r  t o  Section 111.3 on page 61. 

Groun .water i n  the immediate v i c i n i t y  o f  the Carborundum f a c i  1 i t y  
where chlo inated organics have been found would pose a heal th r i s k  i f  
i t were t o  be used f o r  domestic supply purposes such as drinking, 
showering r bathing over extended periods. However, groundwater i n  
the a f f e c t  d area i s  no t  presently used f o r  domestic supply purposes, 

. as  there a e no homes w i th  res iden t ia l  wel ls  or basements i n  the 
af fected a ea. Consequently, the estimated r i s k s  associated w i th  
groundwate usage are not  applicable t o  any residents around the s i t e .  

2. Feasi 11 i t y  Study Report - Ecology 6 Environment - October 1990 

A. - Gel era1 Response Actions for the Groundwater Medium 

Gener, 1 response act ions f o r  the groundwater medium are l i m i t e d  
t o  no ac t i l  n, extraction, on-si t e  aboveground treatment, and o f f - s i  t e  
treatment nd/or disposal. The effectiveness o f  ext ract ion i n  
capturing ' he on-site groundwater plume had been demonstrated through 
the pumpin! tests  described i n  Section 4.3.1 o f  the R I .  Aboveground 
treatment 1 ould remove or destroy the chlor inated organics and could 
be impleme~ted e i ther  on-site o r  o f f -s i te .  Of f -s i te  treatment would 
take place a t  the NCSD which cur ren t l y  services the Carborundum 
f a c i l i t y .  Containment responses are no t  considered feas ib le  f o r  the 
groundwate~ medium. A substant ia l  amount o f  the groundwater plume i s  
located i n  the bedrock aqui fer .  The water-bearing zones o f  the 
aqui fer  c o ~  s i s t  o f  weathered zones and fractures,  thereby making i t 
impractica' t o  i n s t a l  1 containment barr iers .  I n  addit ion, the unknown 
extent and trend of such f ractures p roh ib i t s  se lect ing containment 
ba r r i e r  lot ations. This s i t ua t i on  also makes i n - s i t u  groundwater 
response at t ions  impract ical  f o r  the groundwater medium. As i n - s i  t u  
methods wo~ l d  include the addi t ion o f  treatment agents t o  the 
groundwate~ , the complex f racture system would make the design o f  such 
a system d, f f i c u l t ,  i f  not  impossible. Furthermore, the on-site 
so i l s ,  whit h contain the overburden component o f  the plume on a 
seasonal bi s is,  are o f  r e l a t i v e l y  low permeability, thus making 
i n j ec t i on  I f treatment agents i n t o  t h i s  groundwater d i f f i c u l t  and 
impractica' . 

B. &I eral  Response Actions f o r  the So i l  Medium 

The gc neral response actions f o r  the s o i l  medium include 
excavation aboveground treatment, o f f - s i  t e  disposal, and i n - s i  t u  
treatment. Containment responses are not  considered feas ib le  f o r  two 
reasons: i i r s t ,  no direct-contact  or vapor-phase threats  are posed by 
the s o i l s  ind,  thus, containment capping would not  be needed t o  
mi t iga te  SI ch a threat .  Second, although the migrat ion route o f  
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concern i s  from the s o i l  t o  the groundwater, containment would only 
minimally reduce the r a t e  o f  t h i s  migration. Groundwater leve ls  on 
s i te ,  whe~ e s o i l s  are contaminated, f luc tua te  seasonally from the 
bedrock l t  vel t o  near the surface. Thus, although containment would 
reduce th t  degree o f  i n f i l t r a t i o n  from surface water and 
prec ip i  ta t  ion, per iodic saturat ion o f  s o i l s  containing chlor inated 
organics r ~ l d  s t i l l  occur from the seasonal f luc tua t ions  and f low o f  
the grounc rater. 

3.  disc^ esion bekreen NYSDEC and Carborundum - August through 
Janua ry 1991. 

As a -esu l t  o f  the s o i l  gas work done a t  the Do0 housing area, 
the NYS De )artment o f  Health (NYSDOH) considered the s o i l  gas vapors a 
pub1 i c  hea l t h  concern and required monitoring [please re fe r  t o  Exh ib i t  
8 - NYSDOt l e t t e r  dated 8/6/90]. The Company responded on 10/2/90 
tha t  the R \ estimated carcinogenic heal th r i s k s  from s o i l  gas t o  
residents )f thg6DoD t o  be 10,Pyfl times less than the benchmark r i s k  
leve l  o f  1 x 10 ( i .e.  1 x 10 ). 

The i ;sue o f  s o i l  gas vapors being a pub l i c  heal th concern was 
addressed in three separate meetings s t a r t i n g  w i t h  a meeting on 
8/22/90 w i  ;h the Navy personnel i n  charge o f  maintaining the m i l i t a r y  
housing f a  : i l i t y .  The Navy had been receiv ing heal th complaints from 
residents in the housing area f o r  a per iod o f  time and was concerned 
tha t  the p Soblem may be from the Carborundum f a c i l i t y .  A t  the 8/22/90 
meeting, t le resu l ts  o f  the R I  and RA were presented by E&E w i th  the 
conclusion there was no reason t o  bel ieve the symptoms presented by 
the reside ~ t s  were caused by s o i l  vapors. Other areas o f  concern were 
act ive a i r  discharges from the f a c i l i t y  (an ac t i ve  manufacturing 
f a c i l i t y )  md f a u l t y  heating u n i t s  i n  the housing un i ts .  
Approximat ! l y  45 persons attended a publ ic  meeting on 8/29/90 
sponsored ky the Navy. NYSDEC, NYSDOH, Company o f f i c i a l s  and the Navy 
presented ;he resu l t s  o f  the R I ,  as wel l  as independent studies by the 
Navy. Res 11 t s  o f  the meeting included comnitments by Carborundum t o  
evaluate a ld el iminate nuisance odors (which was accomplished l a t e r  i n  
the year) md by the Navy t o  evaluate the furnaces and ven t i l a t i on  
systems o f  the homes. 

A sec ~ n d  meeting was convened on 12/7/90 t o  discuss the s o i l  gas 
and a i r  co lcerns a t  the s i t e .  The NYSDEC D iv is ion  o f  A i r  inspected 
the s i t e  o I three separate occasions during the F a l l  1990 and found 
the compan I i n  compliance w i th  applicable regulations. Regarding the 
s o i l  gas i sue, NYSDOH requested a monitoring program be se t  up t o  
evaluate t le s i t e  condit ions during various seasons, on the 
presumptio I t h a t  seasonal changes may impact the amount o f  s o i l  gas 
t h a t  could escape t o  the ambient a i r .  A t  the Company's request, i t  
was necess r y  t o  meet w i th  NYSDOH experts regarding r i s k  assessment 
(RA) since the Company maintained t h a t  the RA ind icated minimal r i s k s  
from the c mtamination a t  the s i t e .  

The t l i r d  meeting took place on 1/26/91, during which the RA 
procedures and methods were discussed. NYSDOH and the Company agreed 
t h a t  assum l t ions used i n  the RA can a f f e c t  the r i s k .  Therefore, i t 
was agreed i t  was prudent t o  monitor the s o i l  gas i n  the areas where 
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the contan inated plume o f  groundwater passes under the housing area 
[Please rt fer  t o  Exhib i t  C & D - l e t t e r s  from E&E dated 2/6/91 and 
3/26/91 rt spectively] . 

I V .  EEMENT STATUS 

The h lSDEC has entered i n t o  a Consent agreement w i th  the 
Carborund~ n Company under A r t i c l e  27 o f  the Environmental Conservation 
Law (ECL) snti  tl ed " Inact ive Hazardous Waste Disposal Si tes" . The 
consent ag *cement was signed by the Comnissioner o f  NYSDEC on February 
9, 1989. The purpose o f  t h i s  agreement was t o  provide f o r  the 
implementation o f  an RI/FS a t  the s i t e  and the select ion o f  a f i n a l  
remedial a l ternat ive.  

A I xond Consent agreement, draf ted i n  accordance wi th  A r t i c l e  
27 o f  the ICL sets f o r t h  the goals as being the development and 
implementa :ion o f  the selected remedial a l ternat ive,  and operation, 
maintenanc and monitoring o f  the selected remedial a l ternat ive.  The 
d r a f t  cons :nt agreement was presented t o  the company on 2/19/91 and i s  
cur ren t l y  rnder review. 

GOALS FOR THE REMEDIAL ACTION v-  - 
Remed a 1  act ion object ives have been developed i n  the R I  t o  be 

protect ive o f  human heal th and the environment f o r  a1 1 exposure 
pathways a ld t o  comply w i th  applicable standards, c r i t e r i a ,  and 
guide1 ines (SCGs) . As summarized i n  Section 7 o f  t h e  R I  and noted 
e a r l i e r  on page 5, no current threats t o  human heal th or the 
environmen: are posed by the chlor inated organics a t  the Carborundum 
f a c i l i t y .  Thus, the requirement f o r  remedlation i s  dr iven by SCGs. 
SCGs apply spec i f i ca l l y  t o  the groundwater medium. 

The r !medial act ion ob ject ive (RAO) f o r  groundwater a t  the s i t e  
i s  t o  cont 801, minimize o r  el iminate the migrat ion o f  contaminants 
from the s te.  Generally, i t  i s  NYSDEC's po l i cy  t o  a t t a i n  SCGs t o  
ensure pro :ection a t  a l l  po in ts  o f  potent ia l  exposure. For 
groundwate #, NYSDEC remediation goals are t o  a t t a i n  New York State 
groundwate standards throughout the contaminated plume. 

Recen . data from other groundwater remediation programs has 
documented the d i f f i c u l t y  o f  achieving r e s t r i c t i v e  groundwater 
standards it and near source areas. Consequently, E&E has proposed 
tha t  on-si .e groundwater remediation goals should be less r e s t r i c t i v e  
than o f f - s  te.  These conclusions are based on theoret ica l  
ca lcu la t io  IS out l ined i n  Exh ib i t  E. 

A f te r  review o f  t h i s  information i t i s  un l i ke l y  t h a t  groundwater 
w i t h i n  the f a c i l i t y  boundaries (as defined by wel ls  83, 84, 85, B6, 
B9, 813 an 827) can a t t a i n  NYS groundwater standards, however federal 
maximum co taminant l eve l s  (MCLs) are expected t o  be at ta inable 
[please r e  er t o  Table 43. These are the concentrations se t  by the 
federal go ernment, below which the water would be safe t o  dr ink.  I f  
i t i s  dete mined t h a t  some por t ion  o f  the groundwater w i t h i n  the area 
o f  attainm n t  cannot be returned t o  i t s  benef ic ia l  use (dr ink ing 
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water sour :e), then i n s t i t u t i o n a l  controls w i  11 be put  i n t o  place 
above gror idwater contaminated above health-based leve ls  and 
appropriat ? containment measures w i l l  be continued. As noted on page 
15 (Sectic i C), based upon the uncertainty involved i n  pred ic t ing the 
u l t imate t Pfectiveness o f  groundwater pump and t r e a t  systems, NYSDEC 
w i l l  r o u t i  i e l y  review the remedial actions t o  determine i f  the 
s t r i c t e r  h l S  groundwater standards can be acheived. 

Beyon 1 the f a c i l i t y  boundaries, ( o f f - s i t e  we1 1s begin wi th  the 
f i r s t  r ing  o f  wel ls which are B-21M, B-22M, B-23M, B-24M, B-25M, B-26M 
and B-31M) , the groundwater RAOs w i l l  be the standards presented i n  
NYCRR (Neh York Code o f  Rules and Regulations) Par t  703. These l a t t e r  
standards i r e  even more s t r i c t  than the federal MCLs [please re fe r  t o  
Table 4). 

For s j i l  , the F e a s i b i l i t y  Study (FS) o r i g i n a l l y  proposed 
remediatia i t o  the extent t h a t  the s o i l s  would no longer present a 
th rea t  t o  :he groundwater a t  concentrations above MCLs. While th is ,  
i n  general, remains the RAO, a more spec i f i c  s o i l  clean up goal was 
requested ~y NYSDEC. Carborundum and E&E developed a clean-up goal 
based p r i r  w i l y  on s i t e  spec i f i c  data i n  response t o  the request by 
NYSDEC. T le ra t ionale f o r  the fo l lowing numbers can be found as 
Exhib i t  E md F (Let ter  dated 3/7/91, E&E t o  NYSDEC, and NYSDEC Memo 
dated 3/2Or91). A s t a t i s t i c a l  sampling approach w i l l  be used which 
considers In average s o i l  concentration o f  3 ppm TCE, 1 ppm 
cis-1.2-DC :, and 0.5 ppm VC t o  be the overa l l  goal f o r  s o i l s  
remediatio I. Areas o f  the p lan t  s i t e  expected t o  require s o i l  
remediatio I i s  shown i n  Figure 4. 

V I .  IY OF THE EVALUATION OF THE REMEDIAL ALTERNATIVES 

Regul ~ t i o n s  established by the State and federal governments 
which deal wi th  the remediation o f  inact ive hazardous waste s i t e s  
require t h  ~t the selected remedial a l te rna t i ve  be protect ive o f  human 
heal th and the environment, cost e f f ec t i ve  and comply w i t h  s ta tu tory  
requiremen is. A comprehensive 1 i s t  o f  remedial technologies 
establ ishe l by the USEPA was u t i l  ized t o  determine po ten t i a l l y  
feas ib le  r medial a1 ternat ives.  

A pre iminary screening o f  remedial a l ternat ives i d e n t i f i e d  s i x  
(6) a1 te rn  ~ t i v e s  f o r  contaminated groundwater and s i x  (6) a1 ternat ives 
f o r  contam nated so i l s .  

Lemedial A l ternat ives f o r  Groundwater: 

No Action Al ternat ive 
Groundwater Extract ion and Treatment by A i r  S t r ipp ing 
Groundwater Extract ion and Treatment by Carbon 
Adsorption 
Groundwater Extract ion and Treatment by UV/Ozone 
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Oxidation 
Groundwater Extraction, Treatment and Reinject ion t o  
Groundwater 
Groundwater Extraction, Treatment and Of f -s i te  
Treatment a t  NCSD 
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Lemedial Al ternat ives f o r  Soi l  : 

No Action Al ternat ive 
Excavation and Treatment by V o l a t i l i z a t i o n  (Low 
Temperature Thermal Desorpti on, Vibratory Screen 
Method) 
Excavation and Treatment by Inc inerat ion 
In -S i tu  Vapor Extract ion 
Soi l  Flushing 
Excavation and Of f -s i te  Disposal 

A. Groun Iwater Remediation: 

No Ac .ion Al ternat ive - This a l te rna t i ve  would no t  use any ac t i ve  - 
remedial t chnology f o r  the s i t e  groundwater. Under t h i s  a l ternat ive,  
a groundwa .er monitoring program (sampling and analysis) would be 
implemente t o  determine the concentration and migrat ion o f  
chlor inate organics over time. 

Groun. water Extract ion and Treatment by A i r  S t r ipp ing  - A i r  - 
stripping. using packed towers. i s  widely acce~ ted  as an e f f ec t i ve  
method for remoiing v o l a t i l e  organics f rom groundwater. Contaminated 
water i s  p mped t o  the top o f  an a i r  s t r i pp ing  tower, where i t i s  
d is t r ibu te !  over a bed o f  packing materials. The packing provides a 
large we t t~  d surface area f o r  contact between the water and a i r .  A i r  
i s  i n t r o d u  ed below the packing mater ia l  and i s  blown up through the 

.tower coun, ercurrent t o  the water. As the water comes i n  contact w i th  
the a i r ,  el u i l  i brium i s  a t ta ined between the aqueous and gas phases. 
Dissolved I rganics w i l l  t ransfer  t o  the gas phase from the l i q u i d  
phase. Thl organic laden a i r  i s  then passed through a granulated 
act ivated I arbon f i l t e r  u n i t  t o  adsorb contaminants before being 
discharged t o  the atmosphere. 

Grounl water Extract ion and Treatment by Carbon Adsorption - This - 
alternative i s  a simple and e f f ec t i ve  means o f  removina most dissolved 
organic COI pounds from water. As contaminated groundwker comes i n  
contact w i .  h the surface o f  act ivated carbon, an equi l ibr ium i s  
establ ishel between the surface o f  the carbon and the aqueous phase 
resu l t i ng  , n  the p re fe ren t ia l  t ransfer  o f  organic compounds t o  the 
carbon sur. ace. Consequently, an act ivated carbon u n i t  w i l l  remove 
a1 1 the ad: orbable organic compounds from an aqueous i n f l u e n t  as long 
as the car1 on u n i t  has not  been saturated w i th  any o f  those compounds. 

Grounc water Extract ion and Treatment by UV/Ozone Oxidation - 
Chemical t~ea tment  f o r  the chlor inated organics ~ r e s e n t  i n  the 
groundwate, a t  the s i t e  i s  l i m i t e d  t o  oxidat ion treatment. Oxidation 
technology i s  used t o  chemical 1 y oxidize organic compounds present i n  
water. Cor plex organic molecules are broken down i n t o  a ser ies o f  
less compl t x molecules; the  end product being water, carbon dioxide 
and hydrogc n chlor ide.  For many years, chemical oxidants (e.g. ozone) 
have been I sed widely used f o r  i ndus t r i a l  treatment wi thout 
u l t r av io le t  (UV) enhancement. UV l i g h t ,  when combined w i th  ozone 
and/or hydl ogen peroxide, produces a h igh ly  ox idat ive environment 
s ign i f i can i  l y  more destruct ive than t h a t  created by ozone alone. 
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Grou~ dwater Extraction, Treatment and Reinjection t o  Groundwater - 
Treated g oundwater may be re in jected i n t o  the aqui fer  from which it 
was w i thd  awn. This approach can be used t o  help d i r e c t  the f low o f  
contamina, ed groundwater toward the ext ract ion wel ls  o r  recovery 
trenches. 

Ex t r i c t i on  and of f -s i te Treatment a t  NCSD - Niagara County Sewer - 
D i s t r i c t  l o. 1 (NCSD) present ly services the Carborundum f a c i l i t v .  
Carborundl m has contacted NCSD-regarding the discharge o f  extraGed 
groundwatc r containing 200 t o  1000 ppb o f  t o t a l  chlor inated organics. 
NCSD i s  CI r r e n t l y  reviewing the proposal and i s  expected t o  accept the 
discharge 

B. - Soil  Remediation: 

No AI t i o n  Al ternat ive - This a l te rna t i ve  would not  use any - 
active rer edial technology f o r  the s i t e  so i l s .  

Exca\ at ion and Treatment by Vo la t i l i za t i on  - This a l te rna t i ve  i s  - 
a process that  uses a i r ,  heat and/or mechanical ag i t a t i on  t o  
phys ica l l j  t ransfer  contaminants i n t o  the a i r  phase. Recently, 
various vt l a t i l  i za t i on  techniques have been tested and used as 
innovativt technologies t o  remediate so i  1s containing v o l a t i l e  organic 
compounds. The two v o l a t i l i z a t i o n  techniques t h a t  appear t o  be the 
most applicable f o r  t h i s  s i t e  are v o l a t i l i z a t i o n  u t i l i z i n g  a mobile 
low-tempel ature thermal desorption u n i t  and the v ib ra to ry  screen 
method. tach o f  these two methods i s  described below. 

Low-Temperature Thermal Desorption: Low-temperature 
thern a1 desorption i s  a physical separation process used t o  
t r a m  Fer v o l a t i l e  compounds from a s o l i d  matr ix  i n t o  a gas 
stre: n, t y p i c a l l y  using a i r ,  heat, and mechanical ag i ta t ion.  The 
v o l a t i l e  compounds transferred i n t o  the gas stream are then 
subje :ted t o  fu r ther  treatment (e.g., carbon adsorption or 
high- temperature inc inerat ion) .  This i s  a r e l a t i v e l y  new 
techr 11 ogy, and many appl i c a t i  ons are under development. Removal 
e f f  i c iencies exceeding 99.9% f o r  non-polar halogenated aromatic 
compc mds l i k e  TCE have been demonstrated bv low-tem~erature 
thern %l desorption u n i t s  during bench, p i l o t ,  and f u i  l -sca le  
studi  3s (CDM 1989). 

J i  bratory Screen Method: The v ib ra to ry  screen method i s  
a v o l a t i l i z a t i o n  technique tha t  d is turbs the s t ructure o f  the 
s o i l  Fac i l i t a t i ng  the release o f  v o l a t i l e  compounds. This 
v o l a t i l i z a t i o n  technique employs a v ib ra to ry  screen mechanism, o r  
mech: i i c a l  sieve. A mechanical sieve i s  a conventional piece o f  
porta l l e  construction equipment t y p i c a l l y  used f o r  s ize f r a c t i o n  
gradi rg i n  the construction and quarry industr ies.  Using t h i s  
volat i 1 i za t i on  technique, contaminated s o i l s  are excavated and 
dumpei i n t o  the loading hopper o f  the mechanical sieve. The 
mecha r i c a l  sieve processes the s o i l  through a ser ies o f  blades 
and s "ates t o  break i t  down. The s o i l  i s  then transported on a 
conve for b e l t  t o  a ser ies o f  v ib ra to ry  screens t h a t  fu r ther  
d i s a ~  jregate and separate the s o i l  i n t o  three s ize f ract ions.  
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The s l i l  i s  then stockpi led u n t i l  samples co l lec ted from the 
t r e a t  !d s o i l  v e r i f y  t h a t  cleanup goals have been met. Some s o i l  
may r !quire more than one pass through the mechanical sieve t o  
achie !e cleanup goals. 

Excav t i o n  and Treatment by Inc inerat ion - Thermal treatment i s  - 
a method t a t  employs high-temperature oxidat ion under cont ro l led 
condit ions t o  degrade substances i n t o  products t h a t  general 1 y include 
carbon d io  ide, water vapor, su l f u r  dioxide, ni t rogen oxides, hydrogen 
chloride, nd ash. Several types o f  inc inerators  are technical 1 y 
feas ib le  a d have been used t o  t r e a t  hazardous so i  1, including 
mult iple-hi arth, fluidized-bed, and ro ta ry -k i l n  incinerators.  Rotary 
k i l n  incini  r a t i on  i s  most comnonly used f o r  s o i l ,  probably because o f  
i t s  r e l a t i ,  e s imp l i c i t y  and more read i l y  ava i lab le  equipment. Feed 
systems cal be a1 tered t o  accomnodate 1 arge-di m e t e r  par t i c les ,  and 
residence imes can be increased t o  ensure t ha t  a l l  contaminants have 
been treat1 d. Depending on the capacity o f  the un i t ,  r o ta ry  k i l n s  
also proce: s large volumes o f  wastes. 

Thermi 1 destruction i s  a proven technology t h a t  can e f f e c t i v e l y  
and rapidl :  t r e a t  a l l  organic compounds. This procedure consistent ly 
achieves t l  e best overa l l  resu l ts  f o r  these contaminants, usual ly 
accomplish, ng we1 1 over 99% removal . 

E X C ~ V ~  t i o n  and Treatment by So i l  Flushing - In -s i t u  s o i l  - 
flushing i! a process appl i ed  t o  unexcavated s o i l s  using a groundwater 
extraction, r e in jec t i on  system. An aqueous so lu t ion  i s  i n j e i t e d  i n t o  
the area 01 contamination, and the contaminant e l u t r i a t e  i s  pumped t o  
the surfact f o r  removal, rec i rcu la t ion,  or on-site treatment. During 
e l u t r i a t i o ~  , contaminants are mobil ized i n t o  so lu t ion because o f  
s o l u b i l i t y  formation o f  an emulsion, o r  chemical react ion w i th  the 
f lush ing st lu t ion .  An i n - s i t u  so i l - f lush ing system includes 
ext ract ion wells i n s t a l l e d  i n  the area o f  s o i l  contamination, 
i n j e c t i o n  b e l  1s i n s t a l  l e d  upgradient o f  the contaminated s o i l  area, 
and a wasttroater treatment system. 

Vapor Extraction - I n - s i t u  vapor ext ract ion i s  a technique f o r  
the remova' o f  v o l a t i l e  organic compounds (VOCs) from the vadose (o r  
unsaturatec ) zone o f  so i l s .  The basic components o f  the system 
include ex1 ract ion we1 l s ,  monitoring wells, and high-vacuum pumps. 

The i r  - s i t u  vacuum ext ract ion system operates by applying a 
vacuum th r t  ugh the production wells. The vacuum system induces a i r  
f low throu! h the s o i l ,  s t r i pp ing  and v o l a t i l i z i n g  the VOCs from the 
s o i l  m a t r i ~  i n t o  the a i r  stream. Along w i th  gaseous VOCs, 
contaminatt d groundwater i s  general ly extracted. (The quant i ty  o f  
extracted \ DC-contaminated groundwater w i  11 depend on the moisture 
content o f  the s o i l  i n  the vadose zone). The two-phase f low o f  
contaminatt d a i r  and water f lows i n t o  a vapor-1 i qu id  separator, where 
the contam'nated groundwater i s  removed. The groundwater w i l l  requi re  
subsequent treatment (e.g., carbon adsorption or a i r  s t r ipp ing) .  The 
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contaminai ed a i r  stream i s  t y p i c a l l y  t reated by u t i l i z i n g  an act ivated 
carbon bec . 

Exca\ at ion and Of f -s i te  Disposal - Excavation i s  a wel l  - 
demonstrated and r e l i a b l e  technology f o r  the removal o f  contaminated 
s o i l .  I m l  lementation i s  r e l a t i v e l y  simple, and no special equipment 
o r  materir I s  are required. Due t o  the seasonally high groundwater 
leve ls  grt rndwater seepage i n t o  excavation areas could impede 
excavatiot operati  ons. However, groundwater ext ract ion or cu to f f  
technique5 can be used t o  f ac i  1 i t a t e  e f f i c i e n t  removal o f  contaminated 
so i l s .  

Excab i t i o n  o f  s o i l s  containing VOCs presents the p o s s i b i l i t y  o f  
releasing :he v o l a t i l e  contaminants i n t o  the atmosphere, i n  addi t ion 
t o  the pos ; i b i l i t y  o f  generating contaminant-laden dust. During 
excavation a c t i v i t i e s ,  a i r  qua1 i t y  monitoring i s  required and dust 
and/or vap )r control  measures (e.g., foam or  water) could be required. 
Soi 1 sampl ing would be required upon completion o f  excavation t o  
v e r i f y  tha ; a l l  s o i l  not  meeting established cleanup goals has been 
removed. L problem wi th  implementabil i ty i s  posed, however, since a 
s ign i f ican : amount o f  contaminated s o i l  i s  located imnediately 
adjacent t bui ld ings t h a t  are current ly  i n  use. Removal o f  these 
bu i ld ings ~ o u l d  pose an unacceptable burden on Carborundum's 
operations 

C. - The P ,eferred Al ternat ive:  

The p meferred a l te rna t i ve  based on the avai lab le  information i s :  

- x t r a c t  the groundwater both on and o f f  s i t e  - n i  t i a l  l y  dispose o f  groundwater a t  NCSD - r e a t  contaminated s o i l  t o  3 ppm TCE or  less - I ~on i  t o r  groundwater and s o i l  gas 

Remed a1 act ion a t  the Carborundum f a c i l i t y  w i l l  be performed f o r  
s o i l  (on-s t e )  and groundwater (both on and o f f  the s i t e  property). 
The prefer  ed remedial a l te rna t i ve  does not  completely match any o f  
the comprel ensive a l te rna t i ves  described i n  the FS, although the 
component emedial technology (e.g. carbon adsorption) i s  iden t i ca l  t o  
port ions o, spec i f i c  a1 ternatives. 

Soi l  I emediation: - 
The PI eferred technique for s o i l  remediation w i l l  most l i k e l y  be 

i n - s i t u  val o r  extract ion.  This would be implemented as described i n  
A1 ternativc s 4 and 5 o f  the  FS [please r e f e r  t o  Table 5). The 
se lect ion I f i n - s i t u  vapor ext ract ion f o r  s o i l  remediation i s  
contingent upon a f f i rmat ive  resu l ts  from the vapor ext ract ion p i l o t  
study currt n t l y  being performed. Results are scheduled t o  be 
presented . n a repor t  i n  ear ly  sumner 1991. Other s o i l  treatment 
techniques ( i  .e., thermal desorption) may be used i f  the study 
u l t imate ly  f inds t h a t  i n - s i  t u  vapor ext ract ion technology i s  not  
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ef fec t i ve .  However, a l l  resu l ts  t o  date ind icate t h a t  t h i s  vapor 
extract ior  technology w i  11 be ef fect ive.  

Grour dwater Remediation: - 
Conti ninated groundwater ex is ts  i n  two hydrogeological 1 y d i s t i n c t  

locations: groundwater upgradient and groundwater downgradient o f  the 
subsurface hydrogeol ogi c boundary 1 ocated i n  the southwestern por t ion  
o f  the fa t  i 1 i ty. Groundwater upgradient o f  the boundary w i  11 be 
extracted i s  described i n  a l l  the a l ternat ives i n  the FS except f o r  
the no act ion a l ternat ive.  Groundwater downgradient o f  the 
hydrogeolc ) i c  boundary w i  11 be extracted, but  not  as described i n  
A1 ternat ib  ?s 3, 5, and 7 of the FS [please r e f e r  t o  Table 53.  
Extract ior  wel ls w i l l  l i k e l y  be located on the nor th  side o f  the 
ra i l r oad  r i g h t  o f  way near the DoD f a c i l i t y  t o  decrease construction 
costs. We I1  locat ions and pumping ra tes w i l l  be determined by a 
hydrogeolc j i ca l  invest igat ion o f  the aqui fer  i n  t h i s  area. This study 
i s  schedul 3d t o  be performed i n  the F a l l  o f  1991. 

The e ctracted groundwater from on-si t e  w i  11 i n i t i a l  1 y be 
discharged t o  the Niagara County Sewer D i s t r i c t  # l  (NCSD) f o r  
treatment ind disposal. Af ter  s i x  months o f  groundwater remediation, 
the data o i contaminant concentrations and optimum pump rates w i l l  be 
examined a i d  the f easi b l l i  t y  o f  i n s t a l l  a t  ton o f  a treatment f a c i  1 i ty 
w i l l  be r e  -evaluated. Water w i l l  be discharged t o  the State Po l lu t ion  
Discharge il imination System (SPDES) o u t f a l l  i f  i t i s  t reated on-site. 
The dec is i  In t o  t r e a t  groundwater on-site and then discharge t o  the 
SPDES outf 111 or t o  continue t o  discharge t o  NCSD w i l l  be based on the 
evaluation which i s  planned a f t e r  s i x  months o f  operation. 

Long- ;erm monitoring w i l l  consist  o f  sampling selected monitoring 
wel ls  on a monthly basis upon i n i t i a t i o n  o f  s i t e  remediation. 
Current1 y :he we1 1s are monitored quarter ly.  The increased frequency 
w i l l  p rov i  le addi t ional  data t o  evaluate the progress o f  remediation. 
Monthly mo t i t o r i n g  w i l l  only be implemented f o r  one year fo l lowing the 
s t a r t  o f  r mediation. The need f o r  continued monthly monitoring w i l l  
be evaluat !d a t  the end o f  one year. Other wel ls  not  included i n  the 
monthly sc tedule w i l l  continue t o  be monitored on a quar ter ly  basis. 

Addit onal monitoring requirements include the implementation o f  
s o i l  gas s trveys twice per year f o r  two years on the DoD housing area. 
Surveys w i  1 be performed i n  the winter and sumner seasons. The 
sampling 1 )cations w i l l  monitor the area near the eastern boundary o f  
the housin I area and adjacent t o  homes i n  the southeast corner o f  DoD 
property w lere the bedrock plume ex i s t s  beneath the so i l s .  Monitoring 
resu l ts  w i  1 be evaluated by the NYSDOH t o  assure t h a t  human heal th i s  
being p r o t  xted. Monitoring i s  scheduled t o  begin during the Sumner 
1991. 

Monit r i n g  o f  Cayuga Creek w i l l  be implemented on a year ly  basis 
whenever t le hydgogeology suggests there i s  even a remote p o s s i b i l i t y  
t h a t  the s :ream can be adversely impacted. 
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The o ;her remedial actions (i.e. groundwater ext ract ion and s o i l  
remediatio I )  w i l l  be reviewed by NYSDEC a t  l eas t  once every f i v e  years 
a f t e r  completion o f  the remedial action, t o  assure t h a t  human heal th 
and the en rironment are being protected. This review w i l l  take place 
i n  add i t io  I t o  the regu la r l y  scheduled moni t o r i ng  and operation and 
maintenanc !, even i f  the monitoring data indicates t h a t  the 
implemente 1 remedy meets the "clean up c r i t e r i a  or standards". The 
object ive ~f the review w i l l  be t o  evaluate i f  the implemented remedy 
protects h man heal th and the environment and t o  i d e n t i f y  any 
"permanent' remedy f o r  the s i t e .  Before taking o r  requi r ing such 
action, a1 interested par t ies  including the responsible par t ies  and 
the publ ic  sha l l  be provided an opportunity t o  comnent on NYSDEC1s 
decision. 

D. Ratio  ale f o r  Selection: 

The f nal a l ternat ives were evaluated against the fo l lowing e igh t  
(8)  c r i t e r  a: 1) Compliance wi th  New York State Standards, C r i t e r i a  
and Guide1 nes (SCGs), 2) Reduction o f  t o x i c i t y ,  mob i l i t y  o r  volume, 
3) Short- t  ! rm impacts, 4) Long-term effectiveness and permanence, 5) 
Implementa d l  i ty ,  6) Cost, 7) Community acceptance, and 8) Overall 
protect ion o f  human heal th and the environment. 

- :ompl iance w i th  SCGs: 

ontaminant-specif i c  SCGs consist  so le ly  o f  the groundwater 
qual i  y standards. SCGs would l i k e l y  be met w i t h i n  5 years due 
t o  t h  removal o f  source contaminants v i a  vapor ext ract ion and 
groun water extract ion.  Although the groundwater goal ( i .e.  6 
NYCRR Part  703) may not  be met a t  or near source areas, i t  has 
been I etermined t h a t  federal groundwater standards are l i k e l y  t o  
be a t  ained [please re fe r  t o  Table 41. Containment t o  prevent 
migra ion o f  contaminants and i n s t i t u t i o n a l  controls w i l l  be used 
where, er necessary t o  protect  publ ic  heal th and the environment. 

I x t racted water would be discharged t o  and t reated by NCSD. 
The SI Gs t h a t  apply include provisions under the Clean Water Act 
(40 C R Part  403) which require Carborundum t o  meet the 
condi, ions o f  the permit before discharging t o  the sewer 
d i s t r  c t .  SCGs also provide a procedure f o r  developing a i r  
emiss on permit leve ls .  Since control  equipment such as carbon 
adsorl t i o n  o r  c a t a l y t i c  o r  thermal ox id izat ion w i  11 be i n s t a l l e d  
on t h ~  vapor ext ract ion system, removing v i r t u a l l y  a l l  the 
conta inants ,  meeting the requirements o f  the permit issued by 
NYSDEl w i l l  be assured. 

- Jeduct ion o f  Tox ic i ty ,  Mob i l i t y  o r  Volume 

'he s o i l s  w i l l  most l i k e l y  be treated by i n - s i t u  vapor 
extra1 t ion .  As t h i s  technology i s  a physical treatment, the 
conta~ inants are t ransfer red t o  another phase before they are 
event1 a l l y  destroyed. The gas phase e f f l u e n t  would i n  tu rn  be 

page 15 

recycled papel ecology and en-nment 



trea, ed by e i ther  c a t a l y t i c  o r  thermal oxidat ion o f  carbon 
adso' pt ion. Oxidation would r e s u l t  i n  d i r e c t  destruction, whi le 
carb~ n adsorption would lead t o  the destruct ion o f  the 
conti minants when the carbon was regenerated. The carbon would 
be CI nsidered an F002 RCRA (Resource Conservation Recovery Act - 
a fe l  era1 law i den t i f y i ng  and requi r ing special hand1 ing  o f  
haza~ dous waste) waste by the "derived-from" r u l e  and thus would 
nece: s a r i l y  be t reated t o  e f f ec t i ve l y  destroy the absorbed 
conti minants during regeneration a t  a RCRA f a c i  1 i ty .  

Groundwater: For the f i r s t  s i x  months, a l l  contamination i n  
the 1 lume would be discharged t o  the NCSD f o r  treatment by 
biolc g ica l  and physical methods. Currently, the NCSD's i n f  1 uent 
conti i ns  TCE a t  leve ls  comparable o r  above the leve ls  t h a t  would 
be elpected i n  the extracted groundwater, and NCSD1s e f f l u e n t  
comp' ies  wi th  i t s  NYSDEC discharge permit. A f te r  s i x  months, the 
data on contaminant concentrations and optimum pump rates w i l l  be 
exam, ned and the feasi  b i  1 i t y  o f  i n s t a l  1 ing  a treatment f a c i  1 i t y  
and I ischarging d i r e c t l y  t o  Cayuga Creek w i l l  be evaluated. 
Treaiment o f  contaminated groundwater w i l l  be i n  conformance w i th  
a NY!DEC discharge permit and most l i k e l y  would include a i r  
s t r i l  ping o r  carbon adsorption. As noted above, the contaminants 
woulc be destructed when the carbon was regenerated. 

- Short-Term Impacts: 

Groundwater: No adverse impacts during implementation. 
Extr i  cted contaminants remain i n  a closed system u n t i l  treatment 
a t  P( T'W. 

Soi l :  Contaminated vapors generated by the vapor ext ract ion 
w i l l  be t reated w i th  carbon absorption o r  oxidat ion p r i o r  t o  
disct arge t o  el iminate emissions. 

- Long-Term Effectiveness and Permanence: 

Since removal o f  the vast ma jo r i t y  o f  chlor inated organics 
t h a t  would have migrated t o  the groundwater w i l l  be accomplished, 
t h i s  a l te rna t i ve  i s  considered e f f ec t i ve  i n  the long-term. 
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- [mplementabi l i t y  

iroundwater: Readily implementable, technical obstacles 
t o  co i s t ruc t ion  and operation are non-existent. Remedy i s  eas i l y  
moni t r e d  v i a  the ex is t ing  monitoring we1 1s. Addit ional 
extra: t ion wel ls  could read i l y  be i ns ta l l ed  i f  needed. 

o i l :  So i l  treatment using vapor ext ract ion i s  read i l y  
imple ientable since i t  requires proven techniques and 
o f f - t  ~e-shel f  equipment. D i f f i c u l t y  may a r ise  determining the 
optim lm placements o f  s o i l  vents t o  d i r e c t  a i r  from f issures 
throu lh the contaminated zones. I n s t a l l a t i o n  o f  an impermeable 
surfa :e cap over s o i l  and i n j ec t i on  probes w i l l  prevent a i r  f low 
short  , c i rcu i t ing .  

,ince the preferred a l te rna t i ve  i s  ac tua l l y  a  combination o f  
var io  s  a l ternat ives described i n  the FS a  f i n a l  cost estimate 
was n  t prepared. A deta i led cost  estimate i s  provided i n  the FS 
repor f o r  elements o f  the preferred a1 ternat ive.  

- omnuni t y  Acceptance: 

1 omnunity concerns are expected t o  focus on the remedial 
alter1 a t i ve  which w i l l  be most protect ive o f  publ ic  health. A 
f u l l  ssessment o f  comnunity a t t i tudes  toward the preferred 
a1 t e n  a t i ve  and the other a l ternat ives w i l l  be made fo l lowing the 
forma pub1 i c  comnent per iod and informational meeting. 

- ! ve ra l l  Protect ion o f  Human Health and the Environment: 

! ubsurface contamination poses l i t t l e  th rea t  t o  human heal th  
or th l  environment. The lack o f  receptors, e i ther  human or  
envirlnmental t o  the contaminated groundwater, resu l ts  i n  an 
absenc e  o f  s i g n i f i c a n t  r isks.  However, the addi t ional  soi  1  gas 
monitc r i n g  w i l l  f u r ther  evaluate the a i r  exposure pathway v i a  
s o i l  !as a t  the DoD housing area. Future uses o f  land near the 
f a c i l  t y  could t heo re t i ca l l y  include residences constructed on 
a g r i c ~  1  t u r a l  land southwest o f  the r a i l r o a d  and power company - 
right!-of-way. ,Placing wel ls  here f o r  potable water i s  un l i ke l y  
becau! e  the natural  water qua l i t y  o f  the bedrock aqui fer  i s  
unsui. able f o r  use and a  publ ic  water supply i s  avai lable f o r  
use. 

( o n t r o l  o f  the upgradient plume and e l iminat ion o f  the 
downg~ adient plume el iminates the improbable theoret ica l  exposure 
scenal i o  o f  potable water well  i n s t a l  l a t i o n  i n  agr icu l tu ra l  land 
beyonc r a i  1  road and power company rights-of-way. 
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V I I .  - S W  iY OF THE GOVERNMENT'S POSITION 

The b ~ s i s  f o r  the Government's decision i s  A r t i c l e  27, T i t l e  13 
o f  the Env ronmental Conservation Law. A publ ic  meeting i s  scheduled 
f o r  May 19 t1 t o  present the Proposed Remedial Action Plan (PRAP). A 
responsive less sumnary w i l l  be prepared addressing the comments and 
recommenda :ions o f  the responsible par t ies  and the publ ic.  

The N 'SDEC and NYSDOH consider the preferred remedial a l te rna t i ve  
t o  provide the best balance among a l ternat ives w i th  respect t o  the 
c r i t e r i a  u ;ed t o  evaluate remedies. Based on the information 
avai lab le  it t h i s  time, it i s  bel ieved t h a t  the  preferred a l te rna t i ve  
would be p ,otective o f  human heal th and the environment, would be i n  
compliance wi th  applicable o r  relevant and appropriate requirements o f  
other fede 'a1 and State environmental s ta tu tes and would be cost 
e f fect ive.  

A b i b  iography o f  correspondence between NYSDEC and Carborundum 
Company (r ,presented i n  many cases by BP America and Ecology & 
Environmen .) pertaining t o  the review o f  the RI/FS reports are 
contained n the Administrat ive Record. Letters from the NYSDOH 
regarding .he review o f  the RI/FS are also included i n  the 
Administra i ve  Record. 
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1,l-DCA 
CFR 
DCE 
DNAPL 
DOD 
ECL 
E&E 
EPA 
FS 
IRM 
MCLs 
MC 
NCSD 
NYSDEC 
NYSDOH 
NY CRR 
PCE 
PPm 
P P ~  
RA 
RAos 
RCRA 
RI 
SCGs 
SPDES 
TCA 
W 
ug/ 1 
VC 
VOC 
TCA 
TCE 

LIST OF ACRONYMS 

1,l-Dichloroethane 
Code of Federal Regulations 
Dichloroethane also known as Dichloroethene 
Dense Non-Aqueous Phase Liquid 
Department of Defense Military Housing 
Environmental Conservation Law 
Ecology & Environment 
Ecology & Environment 
Feasibility Study 
Interim Remedial Measure 
Maximum Contaminant Levels 
Methylene Chloride 
Niagara County Sewer District No. 1 
New York State Department of Environmental Conservation 
New York State Department of Health 
New York Code Rules and Regulations 
Tetrachloroethylene also known as Perchloroethylene 
Parts per million 
Parts per billion 
Risk Assessment 
Remedial Action Objectives 
Resource Conservation and Recovery Act 
Remedial Investigation 
Standards, Criteria and Guidelines 
State Pollutant Discharge Elimination System 
l,l,l-Trichloroethane 
Ultraviolet 
Micrograms per litre 
Vinyl Chloride 
Volatile Organic Compound 
1,l.l - Trichloroethane 
Trichloroethylene (also known as Trichloroethene) 
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Figure 1 CARBORUNDUM FACILITY LOCATION MAP 
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Compound 

GROUNDWATER. SOIL GAS, ESTIMTED AMBIENT N R  
CllLORItlATED ORCAtiIC CONCEUTRATIDRS USED TO ESTIMTE -- " -- - - ~~ 

Well 8-17M Area 

Estimated 
Soil Gas Average soil Oas Air Conc. 

Concentrations Groundwater Conc. in Do0 
in DoD Sq-26 CODC. at B-17M Near 8-17M 

3 Housing Area 
I m q m  ) lug/L) (mq/m I I w/w3 1 

NA = Not Analyzed. 
KU = Not used. 

' = Estlmatsd from total 1.2-DCE concentrat~on in soil gas 





AnARa M D  CIlllDRIRATED O R G M I C  
CDRCE-TIORS C O W S P D R D I R G  TO BERCIMhRK RISK LEVELS 

 OR NE GRO~JIIOWATER AT TIIE C~RBORVRDU. ~ACILITX 

Benchmark Risk EPA Method ARARr and Other TBC 
Level Concentrations 8010 - Criteria 

lu?/LI Standard 
Detection SDWA NYS 

Equal Equal Limits HCL fa 1 W P S G  
Compound Category Risk Conc. I ug/LI fug/L) GAlbllrg/LI. 

Carbon Tetrachlo ids 

Chloroform 

1.1-Dichloroetha e 

1.1-Dichloroethe e 

1,Z-Dichloroethe e 

Methylene Chlori e 

~etrachlorocthcn 

1.1.1-Trichloroe h a m  

Trichloro.thene 

Vinyl Chloride 

5 5 

loolcl 1001c1 

-- 50191 

7 0.07lg1 

cis: 701pl -- 
trans: 1001pl 50191 

-- 50191 

51p) 0.7lgI 

200 5019) 

5 10 

2 5 

C: Carcinogen 
N: Noncarcinogel 

a: safe Drinkin, Water Act Maximum Contaminant Level. 
b: New York Stale water Quality Standards and Guidance Valuer l o t  Clasn GA 

Groundwater NYSDEC TOGS Series 1.1.11. 
c: As tcihslorel hancs. 
g :  Guidance Valle [other criteria to be considaredl. 
p: Proposed valse: will become an ARAR it it is adopted 4s final. 
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Table 4 

GROUNDWATER SCGS 
Carborundum S i te  No. 932102 

SDWA NYS 
MCL (a)  WQSllG 

Compc md Category ( W L )  W b )  (ug/L) 

Carbon Tet 'achloride C 5 5 

Chloroforn C lOO(c) lOO(c) 

1,2-Dichlo ~oethene N c is:  70 (p)  5 
trans: 100 (p)  5 

Methlene C   lo ride C -- 5 

Tetrachlor ~ethene C 5 (P)  5 

Tr ichloroe :hene C 5 5 

Vinyl Chlo * ide C 2 2 

C: Carci logen 
N: Nonca xinogen 

a: Safe Winking Water Act Maximum Contaminant Level. 
b: 10 NY :RR Subpart 5-1 
c: As tr halomethanes. 
p: Propo ied value; w i l l  become an SCG i f  i t  i s  adopted as f i n a l .  
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TABLE 5 

SUmARY OF REMEDIAL ALTERNATIVES 
FEASIB :LITY STUDY, OCTOBER 1990, ECOLOGY 6 ENVIRONMENT 

Carborundum Company Site No. 932102 

A1 ternative 1 

A1 ternative 2 

No action 

Extraction of Groundwater Upgradient of the 
Hydrogeol ogic Boundary, Treatment by Carbon 
Adsorption, No Soi 1 Treatment. 

Alternative 3 

Alternative 4 

A1 ternative 5 

Alternative 6 

Alternative 7 

recycled paper 

Extraction of Groundwater both Upgradient and 
Downgradient of the Hydrogeologi c Barrier, 
Treatment by Carbon Adsorption, No Soil 
Treatment. 

Extraction of Groundwater Upgradient of the 
Hydrogeologic Barrier, Discharge to and 
Treatment by NCSD, In-Situ Vapor Extraction 
of Source Area Soils. 

Extraction of Groundwater both Upgradient and 
Downgradient of the Hydrogeologi c Barrier, 
Treatment by Carbon Adsorption, In-Situ Vapor 
Extraction of Source Area Soils. 

Extraction of Groundwater Upgradient of the 
Hydrogeologic Boundary, Discharge and 
Treatment by NCSD, Excavation of Source Area 
Soils, Treatment by Thermal Desorption, 
Backfilling on Site. 

Extraction of Groundwater both Upgradient and 
Downgradient of the hydrogeologic Barrier, 
Treatment by Carbo Absorption, Excavation of 
Source-Area Soils, Treatment by Thermal 
Desorption, Backfilling on Site. 



EXHIBIT A 

Additional Information Describing Source Areas 
Carborundum Company Site No. 932102 

Two so.1 gas surveys were conducted on the plant grounds in an 
attempt to .dentify probable source areas. The initial survey 
performed br SOH10 (parent company of Carborundum) in 1984 was 
conducted a; a screening technique. A more thorough survey was 
conducted br Tracer, Inc. in 1986. A third survey was conducted by 
Tracer in Amil and May of 1989 on the grounds of the DoD housing 
subdivision which borders the western plant boundary. The purpose of 
the third slrvey was to determine what potential risk, if any, soil 
gas vapors :lay pose to residents of the DoD housing subdivision. 

The in:erpretation of these results are presented on Figure 3. 
The two gas surveys agreed well with each other and with the results 
ofthe bore:lole drilling. They all identified source areas in the 
grassy area northeast of the manufacturing building and around the 
southwest corner of the manufacturing building. The drainage ditch 
directly to the west of the manufacturing area, the area south of the 
manufacturi:~g building, and the courtyard also show concentrations 
above backg:.ound (see Figure 3). Low levels of chlorinated organics 
were found ibxtending out of the west of the manufacturing building in 
the vicinit: of B-3M. Monitoring well B-3M, a shallow bedrock well, 
also contaiils high concentrations of chlorinated organics in 
groundwater Only well B-17M and B-8M have higher concentrations. 

TCE wa:, the major chlorinated organic used by Carborundum in 
their carboil and graphite cloth manufacturing process from 1963 to 
1983. Howel.er, TCA was used on a one time trial basis. Carborundum 
shut down t1.e cloth manufacturing facility due to market conditions in 
1983. Emplqee interviews were conducted to acquire information about 
past handli~g practices and potential source areas. The potential 
sources areis are depicted in Figure 9. The results of these 
interviews ire summarized in the following paragraphs. 

The ma:or sources of chlorinated organics are to the south and 
west of the cloth manufacturing building, designed as locations A, B, 
and C on Fiture 9; and the area of the septic system tanks and the 
leach field! north of the manufacturing building. 

Area A contained an aboveground tank farm on a concrete pad 
adjacent to the west wall of the building. The concrete pad was 
surrounded ly an earthen dike. There were three tanks, one to store 
virgin process oil, one to store waste process oil, and one for TCE 
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still bottons and waste process oil. Drums of still bottoms and waste 
process oil were taken from the cloth building and stored in the areas 
immediately west of the pad prior to pumping into the waste tanks. 
The content; of the waste tanks were periodically removed for off-site 
disposal. ;ome of the drums were periodically left open and allowed 
to collect :)recipitation, resulting in displacement of the contents 
from the dr~ms. In addition, during tank loading and unloading, the 
residual co:~tents of the hoses were allowed to run out onto the 
grounds. P~!riodically, the crushed stone and dirt covering the drum 
storage are.l were removed and used to level the courtyard and the area 
immediately east of the courtyard, which are depicted as areas E and G 
on Figure 9 

Area B where the highest levels of chlorinated organics are 
found in gr~~undwater at well B-17M, contained an earthen dike which 
and a scrubl~er for oil fumes from the baking furnaces, an underground 
tank to sto:,e and collect water/oil mixture from the scrubber, and an 
outside exhiust fan and stack connected to hoods over the top of the 
TCE degreasng tanks located in the cloth building. The underground 
tank, which was removed, was not directly used to store TCE; however, 
small amounts were possibly introduced from the residuals left over 
from the pe~iodic cleaning of the baking furnaces with TCE. This tank 
was reportec to have overflowed several times into the earthen dike. 
The oil was skimmed off the top and the water, which contained a small 
amount of T(E, was pumped into the excavated pit south of the earthen 
dike and a1:owed to evaporate. In the colder months, TCE was reported 
to condense in the stack and run down the stack wall and out of the 
bottom of tle stack and fan. In addition, TCE still bottoms were 
periodicall) pumped out of the stills directly onto the embankment 
south of the earthen dike rather than placed in drums and subsequently 
pumped in tke waste tank. 

Area C also had an outside exhaust fan and stack for TCE 
degreasing tanks located in the building. As in Area B, condensed TCE 
ran out of the bottom of the stack and fan on to the ground in the 
winter. The open ditch between Area B and C and continuing east past 
Area C allo~ed the transport of surface runoff containing TCE. 

Area D was a covered concrete storage area utilized to store 
drums of virgin TCE. No releases from this area were reported. 

Area E, the courtyard,,was graded off with dirt and gravel 
containing chlorinated organics from Area A. Empty TCE drums were 
stored on ths north courtyard wall of the cloth building. In 
addition, an exhaust fan and stack was located on the outside north 
wall of the :loth building which exhausted TCE fumes from a small yarn 
degreasing ulit. As in Areas B and C, condensed TCE from the stack 
and fan ran 3ut of the bottom during the winter. 

Area F #as the initial location of the cloth process prior to 
building the new building to the southwest. Drums of virgin TCE, 
waste TCE, a ~ d  empty drums were stored on all three exterior sides of 
this locatiol. TCE from process leaks and still bottoms.was 
periodically discharged to the building sewer which went into the 
plant sewer lorth of the building. 
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Area G was a dirt and gravel storage area for drums. Dirt and 
gravel from Area A was also used to level Area. G. Several drums of 
TCE or TCA rere reported to have been stored there, rotted, and 
discharged :heir contents. 

Area H contained an excavated burning pit that was utilized for 
disposal of waste process oil. Periodically during colder weather, 
the waste p'ocess oil was thinned with TCE to facilitate pumping of 
the oil  fro:^ drums into the burning pit. 

Area I was a pilot plant for the cloth process and utilized TCE 
as a degrea::er. A reclaiming still was also located in this area. No 
further information is available on this area and the handling 
practices ill use. TCE was suspected to be discharged to the septic 
tanks that irere used at this time. 

Within the cloth building along the south wall is a concrete 
trench into the floor. A drain in the west end of the trench 
discharged .nto the plant sewer system to the north. Periodically, 
oil on the : loor was washed with small amounts of TCE and the liquids 
rinsed into the floor drain. 

Potent:al sources in the grassy area north of the manufacturing 
building intlude several abandoned septic system tanks and leach 
fields. V e ~ y  high levels of TCE have been found in monitoring well 
B-8M in thi! area ranging up to 170,000 ppb. In addition, to the 
buried sept:c system tanks, a central plant I1catch basinv is located 
in this are:. Waste waters, including those from the cloth building 
and Area F, were piped into this basin. All of the septic system 
tanks were sampled on two occasions. In both sampling events, TCE 
concentraticns were found to be high. TCE in Tank 9, the abandoned 
chlorine coltact tank, was as high as 900,000 ppb. It is likely that 
some of there tanks and sewers may leak slightly, resulting in the 
presence of very high levels of chlorinated organics in the 
groundwater beneath the grassy area northeast of the manufacturing 
building. 

The so~theast side of the manufacturing building is another 
potential scurce area. An abandoned septic system tanks 10E and low, 
which contains levels of TCE up to 47,000 ppb, and leach field also 
are located in this area. The ditch along the south side of the 
manufacturirg building discharged into this area. Only low levels of 
TCE and MC fave been found in the boreholes drilled in this vicinity 
to date. 

The SPIES discharge ditch, which runs just north of the Fiberfrax 
plant to Caluga Creek, and the buried sanitary sewer lines, which run 
along Cory Fsad to the Niagara County Sewer District 1 Wastewater 
Treatment Plsnt, may have also provided avenues for chlorinated 
organic migrltion. 
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EXHIBIT B 

DOHI STA I'E OF NEW VC.  iK 
DEPARTMENT OF HEALTH 
Corn~ng Tower The Governor Nelson A. Rockefeller Empire State Plaza Albany. New York 12237 

OFFICE OF PUBLIC HEALTH 

Llnda A Randolph M D M P + 
Dueclor August 6, 1990 

M r .   ti I Doster 
NYS Dept. o f  Environmental Conservat ion 
Region 9 
600 Del ah j r e  Avenue 
Eu f fa lo ,  lew York 14202 

RE: Carborundum F a c i l i t y  
Wheat f ie ld (T),  Niagara County 
S i t e  ID #9-32-102 

Dear M r .  laster: 

We h lve completed our review o f  the  Remedial I n v e s t i g a t i o n  (RI)  
r e p o r t  f o  the  above s i t e  and feel  t h a t  i t  conta ins  enough in fo rma t ion  t o  
genera l l y  cha rac te r i ze  the  s i t e .  The hea l th  assessment sec t i on  o f  t h e  
r e p o r t  w i  1 no t  be reviewed by department r i s k  assessors and formal 
comments  ill n o t  be prov ided.  However, t h a t  does n o t  mean t h a t  we agree 
w i t h  t h e i  . assessment o f  so i l /gas  vapors on the  Department o f  Defense 
housing a .ea. Also, us ing r i s k  assessment numbers alone f o r  cleanup 
standards i n  s o i l s  i s  not  recommended. Cleanup standards i n  s o i l s  should 
consider  .evera l  f a c t o r s  i nc lud ing  background l e v e l s ,  what l e v e l s  i n  s o i l  
can s t i l l  contaminate groundwater, and r i s k  assessment. 

As y lu know, the  so i l /gas  survey a t  the  DoD housing area was 
undertake ins tead o f  i n s t a l l i n g  overburden groundwater w e l l s  as requested 
by NYSDOH The conclus ion drawn by the  R I  i s  t h a t  s o i l  gas vapors do no t  
migra te  t the  sur face over most o f  the  s i t e .  This  conc lus ion  may be 
premature s ince  on ly  one so i l /gas  survey was undertaken. 

Base1 on t h e  Remedial I nves t i ga t i on ,  i n c l u d i n g  t h e  s o i  l /gas survey, 
t h e  f o l l o 4 n g  f a c t s  are known: 

1. There i s  an upper bedrock groundwater plume t h a t  conta ins  
t r i c h  oroethene, 1,2-dichloroethene, and v i n y l  c h l o r i d e  and f lows 
under several homes i n  the  southeast sec t i on  o f  t h e  DoD housing 
f a c i l  t y .  The groundwater mon i to r ing  r e s u l t s  from w e l l s  8-3, B-22m, 
and B 23m shows seasonal v a r i a t i o n s  and t h a t  the  l e v e l s  o f  
contal i n a t i o n  seem t o  be increasing.  

2. The o ,erburden i s  no t  saturated.  Therefore, t h e r e  i s  no c o n f i n i n g  
l a y e r  i n  the  overburden t o  prevent vapors from m i g r a t i n g  up through 
the  s f  il. 

3.  The s l  i1,'gas survey found t h a t  vapors could f l o w  through the  s o i l .  
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Therefore, an argument can be made t h a t  vapors from t h e  plume can migrate 
t o  t h e  sur  ace i n  areas around t h e  housing f a c i l i t y .  

Seve r , l  o f  the  sample r e s u l t s ,  DoD-1, DoD-2, DoD-20, and DoD-21 
repo r ted  rc s u l t s  f o r  l , l , l - t r i c h l o r o e t h a n e  t h a t  appear t o  be ambient a i r ,  
n o t  s o i l / g i s  vapors. Does Carborundum propose t o  resample these s i t e s ?  I f  
not ,  how dc they the, r e s u l t s ?  

?,,,I*: .. 
The s t i l / g a s  vapors are a p u b l i c  h e a l t h  concern and need t o  be 

monitored - n  t h e  southeaster ly  p a r t  o f  t h e  DoD housing f a c i l i t y .  The Coast 
Guard repot t concluded t h a t  s o i l  gases are present a t  t h e  s i t e  and t h a t  
t h e  gases tan  be re leased i n t o  houses. T h e i r  conclus ion i s  based upon 
t h e i r  s o i l / g a s  survsy and i nspec t i on  o f  houses. I n  the  houses t h e  Coast 
Guard fount t h a t  the  concrete slabs are no t  one s o l i d  p iece  bu t  conta in  
several  oprn ings used f o r  a i r  i n takes  f o r  t h e  fo rced h o t  a i r  furnace 
system. 

Any r ~ n e d i a l  a c t i o n  needs t o  i nc lude  a mon i to r i ng  p l a n  t o  mon i to r  f o r  
so i l /gas  va lo rs  i n  t h e  southeastern sec t i on  o f  the  DoD housing area, 
p a r t i c u l a r 1  Y i n  t h e  areas around mon i to r i ng  w e l l  B-22m. The sampling 
should be d lne  q u a r t e r l y  u n t i l  the  remedial  a c t i o n  has shown t o  reduced 
t h e  l e v e l s  )f contaminants i n  the  groundwater. I f  t h e  mon i to r i ng  shows 
t h a t  any ho lse  i s  being impacted a t  any t ime by s o i l  gas vapors then the 
houses woul i have t o  be sampled and i f  needed t h e  people moved o u t  o f  the 
houses. 

I f  you have any quest ions please, contac t  me a t  518-458-6309. 

S incere ly ,  

David C .  Mead 
Program Research S p e c i a l i s t ,  111 
Bureau o f  Environmental Exposure 
I n v e s t i g a t i o n  

cc: M r .  T r  montano 
M r .  Wa eman/Ms. Shaw 
Dr. Sm th -B lackwel l  
M r .  0'1 onner 
M r .  BUI c h i  
M r .  Be more 

Page 2 
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rfj ecolol:y and environment, inc. 
BUFFALO C ORPORATE CENTER 
368 PLEASA>.l IIEW DRIVE LANCASTER. NEW YORK 14086. TEL 716684-8060 

February 6, 1991 

Mr. Martin )aster, P.E. 
Division of Hazardous Waste 
Site Reme iiation 

New York St~te Department of 
Environmeital Conservation 

600 Delawar 2 Avenue 
Buffalo, NY 14202 

Re: Carbormdum Company, Wheatfield, Site No. 932102 
Respon:e to Feasibility Study (FS) Comments 

Dear Mr. Do ;ter: 

Ecology and Environment, Inc. (E & E) is writing this letter on behalf 
of our clie it BP America Inc. (BP) for their Carborundum Company (CC) 
facility wh ch is referenced above. The purpose of this letter is to 
address comlents which have been prepared by the New York State Depart- 
ment of Env ronmental Conservation (NYSDEC) (letter from M. L. Doster to 
T. E. Ferra o, dated 23 January, 1991) pertaining to its review of the 
Draft FS. lur response to NYSDEC's comments are as follows: 

1. MCL:, developed under the Safe Drinking Water Act, were 
ref1 renced throughout the approved RI and the Risk 
Assassment as ARARs for groundwater. BP was not made aware 
unt:l January 24th that the very strict standards from 10 
NYCIR Subpart 5-1 would be required as Remedial Action 
Objtctives (RAOs) for groundwater. The New York State 
stardards will be included in the FS as RAOs under the 
concition that the Record of Decision (ROD) will state the 
uncertainty at meeting these more stringent objectives and 
will also provide a means to petition the state for higher 
levels should these standards prove unattainable. This 
appr3ach regarding the ROD was reviewed with BP by M. 
Doster, NYSDECs project officer for this site, at a meeting 
held at New York State Department of Health (NYSDOR) head- 
quarters on 25 January, 1991. 

2. Soil Gas Data: This issue was reviewed by BP, E & E, 
NYSDX and the New York State Department of Health (NYSDOH) 
in m:etings held in Buffalo on 7 December, 1990 and in 
Alba~y on 25 January, 1991. BP proposes to do soil gas 
moni:oring on a biannual basis (2 times) for one year. A 
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tot11 of ten sampling locations will be selected. Four of 
the locations will monitor the area around sampling point 
(SG.26), the only location with a positive response during 
the soil gas survey in the Spring of 1990 at the Department 
of lefense (DoD) housing facility. The additional 6 
1oc.tions will be placed adjacent to homes near the 
sou heast corner of the DoD as the groundwater plume is 
ben ath this area. All sampling locations will be 
tem orary points which will be removed following each 
samlling. As discussed in the 25 January, 1991 meeting, 
samlling and analytical protocols will be similar to the 
pro ocols used in the Spring 1990 survey. A formal 
worlplan will be completed upon approval by NYSDEC of the 
poi~ts outlined in this response. 

3. Grorndwater Honitoring Program: BP will implement a 
gro~ndwater monitoring program on a monthly basis for at 
least one-year after initiation of groundwater extraction. 
An ~taluation of the period of monitoring will be completed 
by E ?  after one year. Changes in the schedule of moni- 
tori~g will be proposed, as appropriate. The current 
moni:oring program (i.e., well network) will be reviewed 
for ?ffectiveness after the onset of groundwater remedi- 
atior when steady-state aquifer conditions are developed. 
The ~onitoring program will be referenced in the other FS 
alte-natives. A discussion of the four new monitoring 
well:, to be installed to the southwest of the facility, 
will be included. 

4. Extr..ction Plow Rates: The RI stated that the maximum flow 
rate for on-site capture was 300 gallons per minute (gpm). 
The : S evaluated two flow rates, 100 gpm for on-site cap- 
ture and an additional 100 gpm for off-site capture. Both 
of tlese statements were made with qualifying explanations. 
Regaiding the on-site rate for the RI, the following state- 
ment (p  4-75 of the RI) was made: 

"The maximum necessary rate to establish this 
zone (of capture) will be about 300 gpm. Bow- 
ever, it is possible that a much lower rate will 
be sufficient to establish an effective capture 
3rea for containment and remediation of chlori- 
lated organics in the groundwater beneath the 
facility." 

The tro on-site recovery wells P-2 and P-3 could be pumped, 
at lest initially, at a combined rate of 300 gpm. How- 
ever, as was observed in pumping tests conducted separately 
on bo:h wells, the capture area continued to enlarge, even 
after 40 hours of groundwater extraction (in the P-3 test). 
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In )oth cases, E & E estimated that several weeks of ex- 
tra:tion would be necessary to reach steady-state con- 
ditons. Recovery during both tests was very slow and in- 
com~lete. Groundwater levels in both wells never ap- 
pro, :ched pre-test elevations, even after 48 hours of ob- 
ser.ation. These two characteristics have led E & E to 
be1 eve that the hydraulic conductivity (k) decreases 
marledly upgradient of the site. Thus, extraction rates 
wil: be much lower once the on-site aquifer, which has a 
mucl higher k, is dewatered. This information is, sup- 
pored by regional data from Johnson (1964) which indicates 
thal t9e average k for the Lockport Dolomite is about 20 
gpd~ft which is two orders of magnitude less than the 
range of k's obs9rved during the P-2 and P-3 tests (i.e., 
l99( -2390 gpd/f t ). 

In summary, i t  is believed that the k of the bedrock 
aquifer beneath Carborundum is much higher than that of the 
rectlrge area and as a consequence extraction rates will 
decr?ase as the aquifer approakhes steady-state,conditions. 

For the purpose of developing reasonable cost estimates for 
the 'S, the likely on-site and off-site extraction rates 
were estimated to be 100 gpm each. Interpretation of the 
resu.ts of the pumping tests at P-2 and P-3, suggests these 
numb!rs are reasonable estimates. E & E recognizes that 
ther! is some uncertainty in the flow rate parameters for 
the ;roundwater design. However, this is not regarded as a 
serilus problem, because of the plan to initiate ground- 
wate extraction and direct discharge to the Niagara County 
Pub1 c Owned Treatment Works (POTW). More exact data of 
paraieters such as extraction rates and contaminant concen- 
trat ons will emerge when this program is initiated. This 
phi11 sophy is stated in paragraph 2, page 2-33 of the FS. 

Anal! tical data generated from the P-3 pumping tests will 
be u: ed to contribute to estimating organic loading. 

5. Grou~dvater Discharge - POTW and SPDES Outfall: 
Presently there are no plans to do pre-treatment of ground- 
water discharged to the Niagara County Sewer District No. 
1. Ihe on-going pilot study uses carbon because the water 
is ertremely contaminated relative to other areas of the 
site (it is beneath an overburden source area) and because 
Carbcrundum does not have a current permit to discharge all 
the cmtaminants in the groundwater to the POTW. NYSDEC 
has previously supported Carborundum's plan to do direct 
dischirge of groundwater from P-2 and P-3, which has not 
been >re-treated, to the POTW, at least in the form of an 
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1nt:rim Remedial Measure (IRM). The levels of chlorinated 
orgmics expected to be observed during extraction, based 
on revious pumping tests, were considered sufficiently low 
by :he POTW, not to require treatment. Pre-treatment has 
nevx been discussed previously and it seems that this 
cornlent suggests a reversal of previous discussions between 
BP, E 6 E and the NYSDEC. BP would like clarification of 
why NYSDEC favors pre-treatment prior to addressing any 
rel.ted changes to the FS. 

E 6 E is presently working with all appropriate divisions 
of I'YSDEC? the Niagara County Sewer District (NCSD) #1 and 
the Carborundum facility to develop appropriate plans for 
grolndwater discharge from both the POTW and the SPDES 
Out: all. 

6. De linimus Levels: As noted the reference to the NYSDEC in - - -  
Section 2.4.2.1.2 regarding who can set de minimus levels, - 
will be changed to the USEPA. 

7. Dongradient Remediation Period: Data gathered from on- 
site hydrogeologic evaluations indicates that minimal 
contnminant velocities for the site are about 3 feet/day or 
1,lC) feetlyear. Approximately 3 volumes of groundwater 
per rear or 15 volumes of groundwater in 5 years could be 
pass?d through the bedrock aquifer with properly sited 
recorery wells. This process coupled with source area 
remefiation to halt contaminants from leaching into the 
aquiier and destruction in the bedrock aquifer through 
biod?gradation would result in significant decreases in 
contminant concentrations and possible compliance of the 
plum! within a 5 year pefiod. However, it cannot be 
certiin that groundwater standards will be met in this 
time kame. Thus, contingencies for 10 year extraction 
perild have been included in the FS to address this 
cone !rn. 

The 0 year period for natural attenuation assumes that the 
threl major contaminants of concern (TCE, Cis-1,2-DCE and 
VC) n the off-site plume will undergo dispersion and bio- 
degridation throughout this period and that further migra- 
tion of the chlorinated organics to the downgradient plume 
will be arrested by the on-site remediation program. Est- 
imatts of the half-lives of the transformation of TCE to 
1,2-ICE for two on-site wells, B-3M and B-4M, averaged 
abouc 1.2 years (see page 4-107 of the RI). The transfor- 
maticn rates of 1,2-DCE to VC and the destruction of VC 
appezr to progress at about the same rate as evidenced by 
the fact that neither compound is "building" in the 
downgradient plume. Rather the downgradient plume is in a 
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somewhat cyclical and steady-sate condition. By applying 
the above noted half-life of 1.2 years, the following 
cortaminant decline rate can be estimated for the off-site 
arc3 from well B-23M, a well immediately downgradient of 
thr southwest facility boundary. (Decline rate assumes 
sorcce is eliminated by on-site remediation. Concentration 
at time zero is the average concentration in B-23M over two 
years.) 

Tim ,/Yrs. TCE ~ g / l  1, 2 DCE ~ g / l  VC Ug/l 

* 01 set of upgradient remediation 
Thi: estimate is not meant to show that SGCs will be ob- 
tailed in exactly ten years. The exact time period may be 
greiter or less than 10 years. However, the estimate does 
ind:cate that a substantial reduction in downgradient plume 
contentrations would occur over a ten year period through 
nat(ra1 attenuation. We expect that off-site plume con- 
centration will approach SGC's within this period. Pro- 
jected data between the furthest downgradient monitoring 
wells, 8-29M and B-30M, and Lockport Road appears to sup- 
port this estimate. Based on reasonable groundwater 
velczities, the plume should have impacted residential 
wells along Lockport Road 10 years ago. However, no 
chlcrinated organics attributable to the facility have been 
dete:ted along Lockport Road. This information along with 
the iecline of the three major contaminants within the 
downcradient plume with increasing distance from the 
sour-e, suggests that the plume reaches non-detectable 
levels between the furthest downgradient monitoring wells, 
8-294 and B-30t4, and Lockport Road. The plume attenuates 
thro~gh destruction and dispersion within the interval. 
Four new monitoring wells within this area will be 
inst~lled to test this hypothesis. 
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8. Sou ce Area Remediation/Delineation: The report detailing 
sou ce area delineation which uses data from the November 
1991 soil gas investigation is presently being completed 
and should be available to the NYSDEC in several weeks. 
E 6 E does not see a need to include the report in the 
fiml FS. It is more efficient to incorporate this 
inf~ rmation into a revised design cost estimates for in- 
sit1 soils remediation when Terra Vac's extended pilot 
stu~y is complete and evaluated in April of 1991. 

Gro~ ndwater levels in bedrock monitoring wells are really 
not effected by vacuum extraction in the overburden. The 
pril cipal recharge area for groundwater at the site is the 
Nial ara escarpment which is located to the north of the 
Carlorundum facility. The dual vacuum extraction system 
was fairly successful at lowering groundwater elevations in 
the saturated overburden during the early phase of the 
stuly; however, these wells had no noticeable effect on 
bed: ock elevations. 

The letter which identifies soil clean-up standards for the 
sit1 will be forthcoming in late February 1991. E 6 E will 
nee( clarification and backup from the NYSDEC regarding how 
the proposed levels of 3.2 ppm for Cis-1,2-DCE, 0.63 ppm 
for TCE and 0.5 ppm for 1,l-DCE were determined, to respond 
fur her to this question. Specifically, were these stan- 
darts determined from regulatory precedence (i.e. levels 
set at other sites) or were they determined from site de- 
riv~ d data? 

9. Dongradient Remediation: The issue of the five year 
extiaction period was addressed in response 7. Regarding 
spe~ ific design assumptions, most of these details should ' 

be eft to a period of preliminary design of the treatment 
sys em. The optimization of siting recovery wells will 
reql ire further detailed hydrogeologic investigations to 
idel tify an area of suitably high permeability for their 
loci tion. 

We rnderstand that from discussion with M. Doster that 
NYSlEC may prefer a limited off-site groundwater remedia- 
ti01 program. Clarification of this requirement and its 
bass would help in responding to questions and further 
dis~ ussions. 

10. Reammendation of a Preferred Alternative: Under a current 
unda rstanding of the configuration of the downgradient 
plu~e, contamination in this area is not perceived to be a 
sig~ificant threat to human health nor a serious impact to 
bus:ness or development. The aquifer in the site area is 
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of ,cry poor quality and the majority of off-site property 
whe e the plume is located is on utility land. However, it 
is ecognized that the NYSDEC may regard these issues as 
ecol omically or socio-economically significant risks and, 
may request downgradient groundwater remediation. Clarifi- 
cat.on regarding the issue of downgradient remediation is 
req~ested as well as discussions as to specifics of what 
comlination of alternatives NYSDEC feels are most 
appi opriate. 

There are a number of issues that need further clarification for proper 
responses. BP suggests that a meeting be held to clarify the issues. 
Please contrct me at your earliest convenience to set a meeting date. 

V~homas E. Fe rram 
Project Hana rer 

cc: H. Aldi; - E & E 
J. Sund luist - E & E 
R. H. F .ankoski - BP 
R. Spea .s - CC 
CZ-5000 File 
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BUFFALO CI IRPORATE CENTER 
368 PLEASANn 'EW DRIVE. LANCASTER. NEW YORK 14086. TEL. 7161684-8060 
lnterMtional Spe ialists in the Environment 

March 26, 1991 

Mr. Fartin L. Doster, P.E. 
New York S:ate Department of 
Environmeltal Conservation 
Division oi Hazardous Waste Remediation 
600 Delawa :e Avenue 
Buffalo, N! 14202-1073 

RE: Soil ;as Monitoring, DOD Housing Facility 
Carborundum Site (Site No. 932102) 

Dear Mr. D ster: 

On March 2 i ,  1991, Mr. A1 Wakeman, P.E. of the New York State Department 
of Health :DOH) and I discussed the soil gas sampling schedule on the 
DOD. It w m  agreed during our conversation that the first sampling 

a event for :he program would begin during a dry period in July or August 
of 1991. :hereafter, an additional three sampling events would be 
performed )n a bi-annual basis for two years in the winter and summer. 
A work plal detailing specific elements of the sampling program will be 
forthcornin: in the June of this year. 

Please con:act me at 684-8060 should you have any questions regarding 
the propos !d schedule. 

Sincerely, 

L-;? . *--- 
Thomas E. 'erraro 
Project Ma lager 

cc: R.M. kankoski (BP) 
A. Wa :eman (DOH) 
H. A1 lis (E & E) 
CZ-50 )0 File 
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ecolog y and e n ~ i ~ o a n ~ e n t ,  inc. 
BUFFALO C( RPORATE CENTER 
368 PLEASANTV EW DRIVE. LANCASTEF N E W  YOnK 13886. TEL 716i684-80M 
International Spet allrts in the Enwronmsnr 

March 7, 199 1 

Mr. Martin L .  Doster, P.E. 
Division of lazardous Waste Remediation 
New York Sta:e Department of 
Environmentll Conservation 
600 Delaware Avenue 
Buffalo, NY 14202-1073 

RE: Developlent of a Soil Clean-up Standard for Overburden Soil Source 
Areas Wiich Contain TCE, Carborundum Facility, Sanborn, i4ew 'iork 
(Site N ). 932102) 

Dear Mr. Dos :er: 

Ecology and lnvironment, Inc. (E b E) is writing this letter on behalf 
of our clien: BP America, Inc. (BP) for their Carborundum facility, 
located in W~eatfield, New York. The purpose of this letter is to 
propose a cl!an-up standard for source area soils which contain high 
levels of TC :. 

Soils data £.om the vacuum extraction pilot study that is heing per- 
formed in ths source area on the south side of the manufacturing 
building has been used for assistance in the development of the soils 
standard. A I  initial attempt to develop standards by using the Toxicity 
Characterist c Leaching Procedure (TCLP) data has proved to be largely 
ineffective. This is due to the fact that the samples subjected to TCLP 
analysis proluced widely erratic results when compared to duplicate soil 
samples ana1,zed by standard EPA approved methodology. These results 
are summariztd in a letter from T. Ferraro of E & E to M. Doster of the 
NYSDEC on Fe lruary 27, 1990. Thus, it has become apparent that an 
alternative ~pproach to-predicting a soil clean-up standard must be 
developed. 'his approach, which relies heavily on observed field con- 
ditions, is liscussed below. 

From studies of contaminant migration patterns at the Carborundtm site 
over the pas four years, i t  appears that two predominant factors con- 
trol the dis ribution.snd the nature of the plume: 1) flushing of the 
residual tri hloroethene (TCE), which remains in the overburden, by 
seasonal gro ~ndwater fluctuations, and 2) biodegradation of TCE into 
cis-1,2-dich orethene (1,2-DCE) and then into vinyl chloride (VC) in the 
bedrock aqui er. Dilution of the plume as it  mixes into the faster 
moving bedro k aquifer, and dispersion and retardation of the plume as 
i t  migrates , owngradient both play significant, although perhaps 
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secondary riles, in affecting migration patterns. These processes are 
all interreated and consequently cannot be readily quantified inde- 
pendently a :  some of the solution techniques worked with demonstrated. 
Consequentl:., it was concluded that studying this system as a whole will 
provide est mates that include the effects of all these interrelated 
processes. 

The prelimi~ ary goal of the soil clean-up is to reduce soil concen- 
rrations to a low enough level such that the resulting bedrock ground- 
water conce~ trations at the Carborundum property boundary will decrease 
to Applicab e or Relevant and Appropriate Requirements (ARARs). Three 
contaminant:, TCE, 1,2-DCE and VC comprise greater than 95% of the 
groundwater contamination found at the facility. The overburden soils 
are predomi~antly contaminated by TCE. TCE then biodegrades under 
anaerobic ctnditions to 1,2-DCE and VC in the bedrock aquifer. 

ASSWPTIONS INVOLVED 

It is assumtd that the levels of contamination at the site boundary are 
directly prcportional to the levels of contamination at the source. 
This assumplion inherently involves three conditions: 

o Plun e migration has existed for "long enough" (approxi- 
matcly 20 years) for a steady state relationship between 
the source contaminant influx and the downgradient plume 
dimfnsions and concentrations to have been established. 
(This appears to be an accurate assumption based on the 
past 7 years of groundwater monitoring.) 

o A direct proportionality between source area soil concen- 
tration and concentrations in the groundwater plume at the 
site boundary requires that all the chemical and hydro- 
1ogi:al processes going on in between be linearly related. 
This concept has been addressed earlier in this letter and 
it wls concluded that the proposed site-specific empirical 
appr>ach may be more accurate than attempts to describe 
each process individually when there are such wide data 
rang rs noted at the site. 

o Concmtrations in the source area soils were never any 
highx than currently observed. It is very unlikely that 
this assumption is correct. Soils concentrations, or at 
leas: the rate of TCE entering the aquifer, were probably 
high?r at some time in the past than they are at present. 
This fact tends to result in a clean-up standard that is 
somerhat conservative. 
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DETWnINATIIN OF SOURCE AREA SOIL CONCENTRATIONS 

The soils aljacent to the southwest corner of the Manufacturing building 
comprise on! of the most contaminated source areas on the site. In 
addition, i: is the closest source area to the downgradient site boun- 
dary. Soil gas data shows there to be two "hot spots" in this area, one 
directly we:t of the corner of the Manufacturing building, and one 
directly so~th, in the vicinity of B-17M (see Figure 1). Fifty-seven 
soil sample: were collected during the installation of nine vacuum 
extraction rells from the B-17M area. The wells were installed for the 
the vacuum !xtraction pilot study being conducted by Terra Vac. Infield 
analytical .esul.ts from these samples show the soil concentrations in 
the more co ltaminated areas to be on the order of 400 to 2900 mg/kg 
while lab alalyzed data (by EPA Methods 5030/8010) show these concen- 
trations to be 50 to 660 mg/kg. Clearly there is a large difference in 
these data Lets. Terra Vac's in-field technique is used primarily as an 
in-field sc .eening technique for the purpose of selecting soil venting 
intervals. It relies on estimating partitioning ratios of soil to water 
and water t ,  air and thus is not regarded as an absolute measure of soil 
contaminati'n. EPA Methods 5030/8010 are approved GC Methods for 
analysis of purgeable halocarbons. It is suspected, however, that 
volatile 10:s during sampling and analysis may have biased the 5030/8010 
results low 

An independant approach for determining the soil concentrations in the 
B-17M sourca area uses Terra Vac's observed TCE extraction rates, the 
total voluma of TCE extracted to date and theoretical decline curves for 
the vacuum extraction procedure. As of February 25, 1991, a total of 
700 pounds cf TCE has been extracted from this area. The technique for 
estimating :oil concentrations does not rely on the somewhat difficult 
procedure o: analyzing soil samples for volatile organics. Terra Vac 
used measur~d TCE extraction data to estimate the initial mass of TCE. 
From this, .he extraction decline curves were plotted on logarithmic 
graph paper and linearly extrapolated. Based on these plots, the 
initial mas! of TCE was estimated to be 1250 lbs. 

For estimat: ng the volume of contaminated soils, an area of 2000 ft' was 
chosen. This area encompasses the wells DVE-1, DVE-3, DVE-5 and DVE-6 
(see Figure 2). More than 90% of the recovered TCE was extracted from 
these four tells. 
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Assuming a t3ickness of contaminated soils of six feet and bulk density 
of 2000 k g ~ m  for the soil, the average concentration of TCE is 
calculated as follows: 

1250 it TCE = 567 kg TCE 

3 12000 f t .3 = 340 m soil 

Soil bulk density 5 2000 kg/m 3 

Soil TC3 = (567 kg) ( 1 ( l o 6  mg) 

This estima:ed average 833 mg/kg falls between the measured in-field and 
lab analyze1 source area soil concentrations and thus seems to be a 
reasonable stimate of the source area soil concentrations. 

DETERHINATI IN OF GROUNDWATER CONCENTRATIONS AT TEE SITE BOUNDARY 

The most co servative approach to determine concentrations at the site 
boundary is to evaluate concentrations at the monitoring wells closest 
to the poin at which i t  is estimated that contaminants migrating from 
the source ?ill first cross the site boundary. The property line west 
of the Manu acturing building is the closest property houndary 
downgradien of a source area. Two highly contaminated wells, B-3M and 
B-13M, are ocated along the fence line. B-13M, however, is more 
immediately downgradient of the B-17M source area than is B-3M (see 
Figure 1). Very little gradient exists between B-17M and B-3M. It is 
likely then that dissolved phase contamination in B-13M is in better 
hydraulic ctmmunication with the B-17M source area than is dissolved 
phase contarination in B-3M. Thus, average data from B-13M was used to 
represent dissolved phase plume at the site boundary. 

The average concentrations of the three primary contaminants from data 
collected diring eight monitoring events between November 1988 through 
October 199( and their respective ARARs are: 

TCE 
1,2-DCE 

VC 

recvcled pape 

477 ppb 
9422 ppb 
920 ppb 
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ESTIMATION ( P  SOIL CLEANUP CRITERIA 

The 
the 
for 

ARARs f c r  the three primary contaminants of concern are listed in 
precedin~ table. They are 2 ug/l for VC, 5 pg/l for TCE and 70 vg/l 
1,2-DCE. These ARARs are based on Maximum Contaminant Levels (MCLs) 

established >y the Safe Drinking Water Act. To meet the ARARs at the 
site boundarr the following reductions are needed in the contaminant 
concentratiom in well B-13M: 

TCE 
DCE 
VC 

Clearly VC i, the limiting contaminant of concern since VC requires the 
largest concl ntration reductions (1/460th). If the soil is cleaned up 
sufficiently to meet the VC ARAR, then the ARAR for TCE and 1,2-DCE will 
also be met. The source area soils have been estimated to have a con- 
centration o: 833 mg/kg before remediation. Based on the above as- 
sumptions, tle concentrations of VC must be reduced by 1/460th to meet 
ARARs in grot ndwater. 

Using the ahtve calculated criteria, and assuming the initial concen- 
tration of tfe soil in the source area is 833 mg/kg, and that all the 
processes occurring in the soil and the aquifer retain the same relative 
proportions zt all concentrations, then the cleanup criteria for TCE in 
the soil is: 

1 1  1 

However, thesl concentrations are increased by documented changes in 
partition ratios between soils at high concentrations, compared to those 
at low concen:rations. This concept is more fully discussed below. 

SORPTION EPFE T S  

The TCE conte~t in the soil is quite high in the source area, apparently 
above the poi it where the TCE sorbed to the soil and the TCE in the soil 
water would n I longer partition according to a constant coefficient (Kd 
= Conrentrati In in the soil/Concentration in the water) hecarme all the 
sorption site are occupied. (Karickhoff, 1981) states "if the equili- 
brium aqueous phase pollutant concentration is kept below 10E-5 M or 
below one ha1 the water solubility (whichever is lower), sorption 
isotherms to I atural sediments were linear." Corroboration of this 
phenomena of  onl linearity is provided in Jackson et al. 1985 and Rao and 
Davidson 1979 who state that sorption would be expected to be strongly 
nonlinear in leavily contaminated nonporous media. Since the solubility 
of TCE is apploximately 1100 mg/l at 25 C and less at lower tempera- 
tures, the Kd isotherm becomes nonlinear above approximately 550 mg/l. 
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The estimatzd source area concentration of 833 mglkg, is almost 300 
mg/kg above the concentration of nonlinearity. Nonlinearilty of the Kd 
isotherm meins that above approximately 550 mg/l the amount of TCE 
sorbed to tle soil versus the amount that occurs in the soil water is 
not constan:. At high concentrations the organic carbon sorption sites 
are saturat?d and there are high concentrations in the pore water. As 
the source :oncentrations drops below approximately 550 mg/l a larger 
percentage )f the total soil concentration is expected to be held to the 
soil partic.es by sorption and less is free to migrate to the aquifer 
from the so.1 pore water. 

The organic carbon data from the soil borings in the B-17M area between 
4 and 10 fe3t range from 1% to 2.7%. An average fraction organic carbon 
over this i~terval would be about 2%. The resulting Kd for TCE is equal 
to two. Th* 1/460th reduction in source concentration applies to the 
soil in its current saturated state where the soil pore water has con- 
centrations apparently as high as the sorbed concentrations on the soil 
(Kd=l). On e the soil concentration is lowered below one half the 
solubility , f TCE (650 mg/l), twice as much of the total TCE in the 
source area will be sorbed to the soil (Kd=2) and unable to migrate into 
the deeper ,quifer. Therefore, twice as high a total soil concentration 
will still esult in concentrations in groundwater below MCLs at the 
soil bounda y. 

Thw, assum ng a Kd of 2 L/Kg and a pore water concentration of 1.8 
mg/L, the c.ean-up goal can be calculated as follows: 

Cs = Corcentration of Soil 
Cw = Corcentration of pore water 
Kd = pal tition coefficient 

Therefore, tecause of increased sorption as the soil concentrations are 
reduced, thc final clean-up goals for TCE in the soil are 3.6 mg/kg. 

A clean-up goal for source area soils at Carhorundm of 3.6 mg/kg has 
been proposc3. The clean-up goal has been based on the relationship 
between source area soil concentrations and groundwater concentrations 
at the site boundary. E & E feels that the clean-up goals proposed are 
relatively c~nservative. Two other methods -- one, which uses a dif- 
ferent equation to estimate Kd after Schwarzenbach and Westfall (1981), 
and a second which uses the concept of the nonlinearity of retardar- 
dation as renediation proceeds -- would result in clean-up goals which 
range from 6-9 mg/kg TCE in soils. A greater mass of TCE which may 
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have existej in the source areas in the past, would also have resulted 
in a clean-~p goal at a higher concentration. None of these arguments 
was propose3 because they involve more currently unverified assumptions 
than the apxoach outlined in this letter. It is also important to 
begin to colsider a soil sampling and analysis approach to verify soil 
concentratims during and at the end of remediation. E & E recommends 
that a statistical sampling approach which considers an average soil 
concentratim of 3.6 mg/kg for separate source areas be evaluated as an 
overall goa. for soils remediation. Specifics regarding the quantifi- 
cation prog.am can be developed once E & E receives NYSDEC's concurrence 
regarding t ~ e  overall approach and clean-up goal. 

E & E looks forward to further discussion with the NYSDEC regarding soil 
clean-up stindards. Please contact me at (716) 684-8060 with your 
questions a id comments. 

Sincerely, ,- 

Thomas E. FI rraro 
Project Man; ger 

cc: R.M. F~ankoski (BP America) 
H. Aldis (E & E) 
J. Suncquist (E & E) 
A. Stelner (E & E) 
CZ-501t File 
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EXHIBIT F 

Ne N York State Department of Environmental Conservation 

MEMORANDUM 

M a r t i n  Doster,  RHWRE, Region 9 
Ajay St r o f f ,  Technology Sect ion, BPM @ 
Carborindum Co. S i t e ,  S i t e  No. 9-32-102 

A: per our phone conversat ion on March 18, t h e  f o l l o w i n g  please f i n d  
my r e s r m s e  regarding t h e  s o i l  cleanup goals a t  the  referenced s i t e .  

Based on t h e  submit ted in fo rmat ion ,  the  at tached Table 1 prov ides  
s o i l  c l  :anup goals f o r  organic contaminants a t  t h e  s i t e .  The proposed 
cleanup goals a re  based on the  rev i sed  ground water standards (TOGS 1.1.1 
dated S zptember 25, 1990), and t h e  new procedure developed by the  
Techno1 ~ g y  Sect ion f o r  developing s o i l  cleanup goals. The Technology (TS) 
has con i i de red  t h e  f o l l o w i n g  i n  developing s o i l  cleanup goals; (a )  human 
h e a l t h  lased c r i t e r i a  t h a t  correspond t o  excess l i f e t i m e  cancer r i s k s  o f  
one i n  r m i l l i o n  f o r  c lass  A and B carcinogens, o r  one i n  100,000 f o r  c l a s s  
c c a r c i  logens; (b )  human h e a l t h  based c r i t e r i a  f o r  systemic t o x i c a n t s ,  
c a l c u l a  :ed f rom Reference Doses (RfDs); ( c )  environmental concent ra t ions  
which w l u l d  be p r o t e c t i v e  o f  groundwater qua1 i t y ;  (d )  l abo ra to ry  method 
d e t e c t i  in l i m i t s .  Water /so i l  p a r t i t i o n i n g  i s  used t o  determine s o i l  
cleanup c r i t e r i a  which would be p r o t e c t i v e  o f  groundwater q u a l i t y  f o r  i t s  
best  us ,. 

P l '  ase note t h a t  t h e  recommended cleanup goals are f o r  s o i l  o rgan ic  
carbon ( o n t e n t  o f  1%. I f  t h e  s o i l  o rgan ic  carbon content  a t  t h e  referenced 
s i t e  i s  3 %, t h e  s o i l  cleanup goals f o r  T r i ch lo roe thy lene ,  cis-1,2- 
Dichlorcethene and V iny l  Ch lor ide  would be 3 ppm., 1 ppm., and 0.5 ppm. 
respect  ve ly .  

So.1 cleanup goals f o r  t h e  organ ic  contaminant i s  determined t o  be 
p ro tec t .  ve o f  p u b l i c  h e a l t h  (USEPA h e a l t h  based), and/or p r o t e c t i v e  o f  New 
York S t i  t e  groundwater q u a l i t y .  It i s  my recommendation t h a t  you rev iew 
these c'eanup c r i t e r i a  w i t h  t h e  Department o f  Hea l th  (DOH). 

P l t a s e  no te  t h a t  these recommended cleanup c r i t e r i a  should be t r e a t e d  
as c learup goals. The economic and eng ineer ing  f e a s i b i l i t y  o f  a t t a i n i n g  
t h e  reccmnended cleanup goals should be addressed du r ing  t h e  screening and 
eva lua t i on  o f  remedial a l t e r n a t i v e s .  

I f  you have any f u r t h e r  quest ions, p lease con tac t  me a t  457-3957. 

cc :  P. 3uechi 
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DRAFT 
TABLE 1  

Recommended S o i l  C leanup G o a l s  (mg/kg o r  ppm) 
f o r  O r g a n i c  Compounds 

Carborundum Co. S i t e ,  # 9-32-102 

L 
- 

JSEPA H e a l t h  Based 
.- 

( P P ~ )  

: a r c i n o g e n s  Systemic  P r o t e c t w a t e r  C o n t r a c t  Lab. R e c . s o i 1  
T o x i c a n t s  Q u a l i t y  (ppm) D e t e c t i o n  L i m i t  C lnup Goal  

( P P ~ )  ( P P ~ )  

1 . ._ . . . .. . . -. . 

: S o i l  c l e a n u p  g o a l s  a r :  f o r  s o i l  o r g a n i c  c a r b q n  c o n t e n t  o f  1%. 
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TABLE l a  DRAFT 
Development o f  s o i l  cleanup goals  
Carborundum Co. S i t e .  # 9-32-102 

Ln tam inan t  S o l u b i l i t y  P a r t i t i o n  Groundwater A1 lowable S o i l  Cleanup ** 
mg/l o r  ppm c o e f f i c i e n t  Standards/ S o i l  conc. Goals t o  

L S Koc C r i t e r i a  P P ~ .  P ro tec t  GW 
mic.gm/l o r  C s Q u a l i t y  ( P P ~ )  
ppb. Cw 

I -- -- 

1 s-1,2-Dichloroethene 

' i n y l  Ch lo r ide  

L I .  Al lowable S o i l  C m c e n t r a t l o n  Cr = f x Cw x Xoc 
3 .  S o i l  cleanup goal = Cs x DAM 

L P a r t i t i o n  c o e f f i c i e n t  I c a l c u l a t e d  by us ing  the f o l l o w i n g  equat ion:  
l o g  Koc = -0.55 l o g  S - 3.64. Other va lues a re  exper imenta l  values. 
D i l u t i o n  and a t t e n u a t i  m  f a c t o r  (DAM) i s  taken frnm Pppondir C,TAGM# 
Par t  5  DOH dri,g&&w& .er  standards. -logy end environment 
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RESPONSIVENESS SUMMARY 

A public meeting was held on May 16, 1991 at the Niagara County 
Community College to discuss the results of the Remedial Investigation 
and Feasibility Study (RI/FS) and to answer questions, and to gather 
comments from interested citizens. In addition, a number of comments 
were received during the comment period which was established during 
the month of 1 ay 1991. 

Approximitely 20 people, including nearby residents, local 
officials, interested citizens and professional consultants working on 
a similar stucy near to the Carborundum facility, attended the 
meeting. The following are questions asked at the meeting or 
presented in ~riting to the NYSDEC, accompanied by responses. In some 
cases we have combined or summarized questions that were similar. 

Question 1: Fas a cancer study done for Carborundum facility as part 
c f the project? 

Answer: A cencer cluster study was not performed by the NYSWH at 
this site. A Baseline Risk Assessment performed as part of 
the Remedial Investigation (RI) suggests potential exposures 
to chlorinated organics via airborne pathways under existing 
concitions do not pose any significant risks to human 
health. However, it is noted that the New York State 
Depertment of Health (NYSDOH) has required additional study 
on this pathway before making any final conclusions 
regarding public health risks. Additionally, groundwater in 
the area of the site would pose a health risk if it were to 
be xsed for domestic supply purposes such as drinking, 
shok~ring or bathing. However, the groundwater is not used 
for these purposes, and as such, the estimated risks 
assc~iated with groundwater usage are not applicable to any 
resijents around the site. 

Question 2: Hss.the old wastewater/stormwater discharge from the 
facility been discontinued? 

Answer: Yes: The surface water discharges as well as the cooling 
water discharges were eliminated by diverting the discharge 
to t ~ e  Niagara County Sewer District No. 1 Wastewater 
Treatment Facility in June 1984. 
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Question 

Answer: 

3: Iave wells in the area been inventoried and has action 
Jeen taken to close private wells near the site? 

Yes Groundwater from 22 private residential wells was 
sam)led by the Niagara County Health Department in 1985 and 
198 1. Later in 1988, Carborundum sampled all residential 
we1.s and sumps that could be identified within a 3/4 mile 
rad-us of the site. Sampling results from these events 
a l l ~ w  us to conclude that residential wells are not being 
imp~cted by the contamination found at the site at this 
tim!. Residents included in the survey were notified of the 
res 11ts and conclusions. 

Question 

Answer: 

4: 'lhich way does groundwater flow? 

Gromdwater moves away from the site to the south, southeast 
and southwest. The primary migration of the plume is to the 
sou. :hwest . 

- .~uestion 

Answer: 

5: :s there any concern for the contaminants being 
~lischarged to the sanitary sewer? 

The current discharge of the surface water and planned 
dis~lharge of extracted groundwater to the sanitary sewer is 
sub ect to provisions of the federal Clean Water Act. What 
thi:, means is that the discharge is regulated by a permit 
witl. the Sewer District to limit the amount of contaminants 
being discharged. This permit limit is predicated upon many 
fac ors, such as the ability of the treatment plant to treat 
the wastewater, worker safety both at the plant and in the 
sew1 rs, etc. This permit is also reviewed by the NYSDEC to 
enslre compliance with the Sewer District's permit to 
dislharge treated water to the Niagara River. 

Question 

Answer: 

6: Cin equipment used on-site track contaminants off-site? 

Yes. That is why decontamination of equipment is taken very 
ser:ously and all decontamination is to be in accordance 
witl NYSDEC approved procedures. Sampling methods and 
equ:pment are selected to minimize decontamination 
reqtirements. For example, all drilling equipment is 
dectntaminated after drilling each monitoring well by 
steim cleaning, followed by scrubbing with brushes if soil 
remiins on equipment and a final steam cleaning. 
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Question 7: How will the soil be treated to remove the hazardous 
contaminants? 

Answer: The contaminated soil, which is present on the site, is 
expected to be remediated using in-situ vapor extraction 
technology. This technology operates by applying a vacuum 
to contaminated soils which draws the contaminants from the 
soil to a treatment system. A pilot-scale study was 
performed at the site on the most contaminated portion of 
the site, was found to work satisfactorily, and is expected 
to meet the clean-up goals established for this site. 

Question 8: Why wasn't a 'French" drain installed as part of the 
groundwater collection system? 

Answer: A "Frenchl1 drain or installation of drainage tile to recover 
groundwater in a bedrock setting is not as effective as the 
grundwater recovery wells that are proposed. The 
groundwater recovery wells proposed have been shown in pump 
tests to form a barrier which will prevent contamination 
from moving off-site. 

Question 9: What did the pump tests reveal? 

Answer: Pumping tests have indicated that pumping the existing 
extraction wells at the facility will collect that portion 
of the plume upgradient of a hydrogeological barrier located 
in the southwest corner of the site. It also revealed the 
plume downgradient of the barrier is in poor communication 
with the "on-site" plume. This will require the siting of 
additional wells downgradient of the barrier to effectively 
capture the entire plume. 

Question 10: What is the geology of the site? 

Answer: The near surface geology at the Carborundum site consists of 
approximately 7 to 20 feet of unconsolidated glacial lake 
sediments underlaid by dolomitic bedrock. Shallow horizontal 
and vertical fractures in the weathered uppermost section of 
the bedrock comprise the primary aquifer beneath the 
facility. This weathered zone ranges in thickness from 
about 10 to 20 feet and appears to be the predominant route 
for migration within and off the site. 

Question 11: .Is the plume located under the Department of Defense 
- (DoD) housing facility? 

Answer: The plume is located under the extreme southeastcorner of 
the DoD facility as can be seen on Figures 4 ,  5 and 6 in the 
Proposed Remedial Action Plan (PRAP). 
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Question 12: Has M e r e  been any thought of indoor air sampling at the 
DoD homes? 

Answer: The results of soil gas analysis on the DoD property has not 
ind-cated a problem exists with vapors coming up from the 
gromdwater. However, the soil gas will continue to be 
mon.tored for two years while remediation is on-going. 
Befre consideration could be given to sampling indoor air, 
a p-oblem must be apparent in the soil gas. Indoor air 
sam)ling analysis is difficult to interpret due to the 
var.ous chemicals used in the home which would be picked up 
by :he sensitive monitoring equipment used. It is the 
NYS lECos understanding that the Department of the Navy has 
conlucted limited analysis of indoor air and has reviewed 
the results with the residents. 

Question 13: Would steam be useful in the vacuum extraction 
technology? 

Answer: One of the requirements for this technology to work is to 
havl! pathways for the contaminants to follow so they can be 
9 m  :uumedoo up and treated. The soil at this site is rich in 
cla: and is fairly tight. In order for the contaminants to 
mov18 through the soil to be treated, it is necessary to dry 
out the soil and create dessication cracks or pathways for 
the air to follow. The use of steam, which is water, would 
in vffect block these pathways and hinder the remedial 
eff~lrts. However, at sites where the soil is more granular 
in ~~ature, the use of steam has been shown to be beneficial. 

Question 14: What is the estimated amount of contamination in the 
soil area? 

Answer: It : s estimated that the amount of chlorinated organics in 
the soils on-site near well B-17 (the most contaminated 
arei) is approximately 1200 pounds. Plant-wide the amount 
cou:d be approximately four times this amount. 

Question 15: What are the expected contaminated loadings to the POTW 
and will treatment be required? 

Answer: The Niagara County Sewer District No.1 (NCSD) has issued the 
Cario~ndum facility a permit which will allow the discharge 
of (roundwater to the sanitary sewer. The permit limits the 
concentration of chlorinated organics to 500 parts per 
billion, which at the estimated flow rate of 300 gallons per 
'minite will approximate 2 pounds. per day. It is not 
exptcted that treatment will be required to meet these 
limj ts. 
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Question 16: Was DNAPL found at the site? 

Answer: No. Depth specific groundwater samples were collected in 
July 1983 from the bottom of monitoring wells B-8M and B-17M to 
determin~ if chlorinated organics were present in groundwater as 
a dense >on-aqueous phase liquid (DNAPL). These wells were 
selected because they contain the highest levels of chlorinated 
organics in groundwater beneath overburden source areas. 
Concentritions of chlorinated organics were comparable to levels 
measured on a quarterly basis and were below the solubility of 
each individual contaminant. 

Question 17: Does groundwater reach up into the overburden? 

Answer: Groindwater will rise up into the overburden during periods 
of high infiltration (i.e. during the rainy periods of the year). 
However, the overburden will not transmit significant quantities 
of grounlwater and hence, chlorinated organics. This is based on 
the fact that groundwater will readily travel in the weathered 
bedrock rhich has a hydraulic conductivity several orders of 
magnitud! greater than that of the silt and clay overburden. 

Question 18: Are animals present which could contact surface water? 

Answer: The only surface water available to wildlife in the 
immediat! area is Cayuga Creek and tributary ditches, which have 
been tes:ed for chemical contamination. The,results indicate 
there is no impact from the site: however Cayuga Creek will 
continue to be monitored during the remediation period. Other 
areas wh.ch have periodic surface water are within the fenced 
area of .he site and are currently being collected and sent to 
the sani.ary sewer for treatment. 

Question 19: Was the nearby quarry sampled, and what were the 
results? 

Answer: Yes The quarry wall was sampled in 1986 and upon analysis 
no contallination related to the site was found. In fact, Well 
B-28M, lmated 1,040 feet to the west of the site and in a direct 
line betireen the quarry and the site, has yielded no chlorinated 
organics This leads us to believe the predominate groundwater 
flow is i o the southwest rather than to the west. 

Question 20: Will residents of the area be notified periodically of 
results of remedial work? 

Answer: 'Yes The NYSDEC will send timely notices to interested 
persons is work progresses such as when the final design 
document: are available in the document repository, etc. If you 
know of someone who would like to receive updates on the site, 
please ctntact Ms. Patricia Nelson at NYSDEC - phone (716) 
847-4585. 
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Question 21: How are the chemicals being transformed in the 
groundwater? 

Answer: 0ve:the past 5 to 10 years numerous reports have appeared 
in the l~terature indicating that, under reducing conditions, 
ch1orina:ed one and two carbon alkanes and alkenes can undergo 
successire dehalogenation in soil and groundwater (Bouwer, et al. 
1981; Pa:sons, u. 1984; Wilson and Wilson 1985 etc.). 
Results )f sampling at the Carborundum site have documented the 
biodegralation of trichloroethylene (TCE) to 1,2-dichloroethylene 
(1,2-DCE and vinyl chloride (VC). 

Question 22: Was the backfill in the sewer trench sampled? 

Answer: Yes A well point, a temporary stainless steel monitoring 
well, wa; installed immediately adjacent to the sanitary sewer 
line alolg Cory Road. Groundwater was in contact with the sewer 
trench ald analysis indicated the concentrations were lower than 
the averige concentration for the known plume in this area. 

The foll #wing questions and comments were submitted by the 
Departmekt of Navy in a letter dated May 31, 1991. The Navy is 
responsi:~le for the Department of Defense Housing facility 
(DODHF) , ~djacent to the Carborundum site. 

Question 23: 
and B-281 
Carborun~ 
An agree 
Niagara 1 

Please specify that 3 monitoring wells (B-2lM, B-22M, 
[) were installed on the DODHF Niagara property by the 
lum facility to map the western boundary of their plume. 
lent between the Carborundum facility and the WDHF 
lade the installation and sampling possible. 

Answer: It s so noted in this responsiveness summary. 

Question 24: The third paragraph stated; "....Migration of the plume 
is most : ikely controlled by the hydraulic gradient to the 
southwes.. Chlorinated organics, principally 1,2-DCE and VC, 
have been found in monitoring wells to the southwest at levels 
which exceed drinking water standards....". 

Please c:arify in the text that the Carborundum facility plume 
traverse: the southeastern corner of the DODHF Niagara property. 
Also, q'intify the levels of contaminants in the DODHF Niagara 
monitorilg wells which exceed the drinking water standards. 

Answer: '1t:s so noted in this responsiveness summary. Attached 
are tablt s which summarize the data for wells B21, B22 and B28 
which arc located on DODHF property. 
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Question 25: Please include the locations of the downgradient 
receptor; (domestic wells) beyond the current monitoring network 
on Figurzs 4, 5, and 6. 

Answer: The 22 residential wells identified and sampled in 1985 and 
1988 are along Tuscarora Road, Saunders Settlement Road, Walmore 
Road, C o y  Road and Lockport Road. The locations of the homes 
would be off the maps depicted in Figures 4, 5 and 6 shown in the - PRAP. H~wever, by viewing Figure 1, one can obtain a perspective 
of the rilative locations of these residential properties as 
compared to the known contaminant plume shown in Figures 4, 5 and 
6 .  

Question 26: The risk assessment assignment of low risk levels (one 
in 100 b.llion to 1 in 10 billion) is made without sufficient 
justific~tion and basis. As discussed in the NYSDOH letter of 
August 6 1990, soil conditions may allow vapor migration from 
the contminated plume to the surface in the DODHF Niagara area. 
Accordin~~ly, without further soil gas sampling and assessment, a 
much gre,ter risk level should be determined. Further, these 
soil gas studies (and the vapor migration) should be evaluated 
prior to initiating contaminated groundwater extraction 
operatio] IS. 

Answer: The justification and basis for the risk assessment values 
are founc in the Remedial Investigation - Chapter 5. As 
discussec in the PRAP, the issue of potential migration of soil 
vapors w.11 be addressed by additional soil gas sampling 
consisti~g of biannual samples taken during the summer (dry 
months) ind winter (months of frozen soil) for 2 years. This 
sampling will assess the potential for soil gas migration in the 
DoD hous:ng area under the worst case scenarios. These conditions 
are know to be the most conducive for migration of soil gas. 
There is no need to delay the start of remediation, since 
extracticn of contaminated groundwater from under the DoD housing 
area will only lessen the potential risks posed by the 
contamini tion. 

Question 26: The meeting sponsored by the Navy on 29 August 1990 was 
a Reside~ts Meeting not a public meeting. 

Answer : It is so noted. 
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Question 27: The PRAP discusses the uncertainty in predicting the 
ultimate effectiveness of the cleanup yet states that it is 
unlikely that the on-site groundwater cleanup can meet state 
groundwater standards. The PRAP proposes a lesser cleanup 
standard (federal Maximum Contaminant Levels) for the on-site 
groundwater cleanup. Because of the uncertainty of cleanup 
effectiveness, it is requested that the state groundwater 
standard: be used as a cleanup goal until it can be adequately 
proved tl at this standard is unattainable. 

Answer: Page 8, Section V of the PRAP states "For groundwater, 
NYSDEC rtmediation goals are to attain New York State groundwater 
standard: throughout the contaminated plumen1. 

Question 28: The Preferred Alternative included an off-site 
(downgratient) ground water remediation program. Section C 
emphasiztd primarily the on-site remediation program. The 
estimate( on-site capture zones of P-2 and P-3 (figures 7, and 8) 
would no1 recover contaminated ground water which has moved onto 
the WDHI Niagara property. The PRAP indicated that a portion of 
the aquiler within the DODHF Niagara may not fall with the zone 
of captule of the ground water recovery system. EXHIBIT C (page 
5, respozse 7) estimated, by on-site capture only, the time 
period tc reach SCGs may be 10 years for well B-23M. Should this 
,occur, ctntaminants in any uncaptured portion of the W D H F  
Niagara zquifer are expected to dissipate by natural means over 
time (10 years) to levels that are protective of human health and 
the envi~ onment . 
The ultinate goal should be to restore ground water quality at 
the DODHI Niagara to SCGs. The remediation program should 
properly site recovery wells to include, and expedite to the 
extent pcssible, remediation of the DODHF Niagara property. The 
Record ol Decision should include a figure of the estimated zone 
of captule for upgradient and downgradient wells as well as a 
process flow diagram for the remediation system. 

Answer: The goal of the remedial program is to restore groundwater 
at the D c D  housing area to New York State groundwater standards. 
The remedial program will properly site recovery wells to ensure . that the goals are attained. The Record of Decision (ROD) cannot 
include a figure of the estimated capture zone at this time until 
the recovsry well is designed and pump tests are run. A process 
flow diagram will be available when the design work begins, which 
should be later this year. 
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Question 29: The Navy believes the achievable concentration of any . 
constitumt in ground water cannot be predicted with certainty, 
and despite extensive recovery efforts, very low concentrations 
of dissolved constituents may persist in the aquifer, and 
concentr~tions may decline to a low level beyond which future 
reductioi cannot be achieved. 

Should tie Navy, or ensuing property owner, decide in the future 
to devel~p a supplemental water supply system (potable or 
industri 11) at the WDHP Niagara, the Carborundum facility must 
control .he health risks within acceptable levels by 
hp1emen:ation of a ground water treatment system or other 
measures approved by the Navy and the NYSDEC. 

Answer: The remedial program described in the PRAP is based upon an 
evaluatim of exposure pathways that currently exist. This 
analysis included the identification of current exposures and 
exposure I that could occur in the future if no action was taken 
at the s.te. The Remedial Investigation/Feasibility Study was 
based upln reasonable maximum exposure scenarios which reflect 
the type s) and extent of exposures that could occur based on the 
likely o' expected use of the site in the future. The use of 
local grlundwater for potable purposes is not likely given the 
fact tha. groundwater quality is naturally poor and municipal 
water is readily availble. 

Question 30: Due to on-going work at the Carborundum facility, the 
PRAP fai s to define the design and performance criteria, permits 
and agretments, and operations and effectiveness monitoring 
requirem~ nts of the preferred alternative. It appears that a 
soils ant ground water remediation system will be installed using 
a phased construction approach. But the PRAP does not clearly 
identify the strategy. The Navy can not judge the effectiveness 
of the PI eferred alternative as presented. 

The Navy requests that a Remedial Action Workplan (monitoring 
plan and schedule) be developed and submitted to the Navy for 
review ald approval during the remedial design phase for soils 
and grorud water remediation. The work plan should consist of 
(1) a rexedial action monitoring plan and (2) a quality assurance 
project llan. The purpose is to document the specific operations 
and effectiveness monitoring techniques. The Remedial Action 
Workplan should be used in conjunction with the startup and 
operatio1,of the soil and ground water remediation effort. 

The Recold of Decision should mention the contents of the plan. 
The ensujng reports of the Remedial Action Monitoring Plan must 
be proviced to the Navy for review and comment. 
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Answer: The PRAP outlines the goals for the remedial program and the 
selected remedial alternative as a result of the Feasibility 
Study. 'he purpose of the PRAP is not to detail the design of 
the systkm nor attempt to gauge its effectiveness beyond what is 
provided in the Feasibility Study (which does provide information 
as to shrt and long term effectiveness, cost etc.). The 
Remedial Action Workplan will be developed as part of an 
agreemen: with Carborundum to implement the remedy. This 
workplan is currently being prepared and will be submitted after 
the Reco-d of Decision is executed by the NYSDEC and after an 
agreemen: is signed by NYSDEC and Carborundum. 

Question 31: The Navy requests the opportunity to review the 
follow in^: vapor extraction pilot study scheduled for early 
summer 1191; and the downgradient hydrogeological study work plan 
schedule'l for the Fall of 1991. 

Answer: The Vapor Extraction Pilot Study Report will be available in 
August 1191, which details the study done performed over 1990/91. 
The downl~radient hydrogeological workplan is expected after the 
Record o '  Decision (ROD) and Order on Consent is signed which 
should bl! in the Fall 1991. The Navy will be notified of the 
availabi ity of these documents. 

Question 32: The preferred remedial action alternative is 
inadequa.ely defined in the PRAP. The Preferred Alternative does 
not spec fically identify remedial actions and processes that 
will be ised in cleanup of the contaminated soil or 
treatmen./disposal of contaminated groundwater. Soil remediation 
action i:, contingent upon results from the vapor extraction pilot 
study mrently being performed. Additionally, groundwater 
remedial action is contingent upon further feasibility study, 
soil gas studies, and review by the Niagara County Sewer District 
#l. Acc~lrdingly, it is felt that the selection of the Preferred 
Alternat ve is premature and the PRAP should be delayed to 
incorporite the findings of these studies. If test extraction is 
required in order to fully assess contaminant levels and pump 
rates it is requested that this be performed as an Interim 
Remedial Action until a detailed PRAP can be developed. 

Answer: The PRAP adequately defines the remedy and is specific 
regardinc the selected remedial alternatives. Contingencies are 
included in the event that a selected alternative is unable to 
reach thc goals of the remedial program. It is not true that the 
groundwaier remedial action is contingent upon further 
feasibi1:ty study, soil gas study, nor review by the Niagara 
County Sewer District. The selected alternative is aroundwater 
extracticn and the remaining decisions deal only with the way the 
water is treated, whether by the sewer district or by treatment 
at the s:te with a discharge directly to Cayuga Creek. The 
design oj an effective extraction system will require pump tests 
however, the remedy will continue to be groundwater extraction, 
therefort the designation as an interim remedial action is 
inapprop~ iate. 
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Question 33: The PRAP identifies an interim groundwater remediation 
action (?ump and discharge to the POTW) for 6 months until 
sufficielt data on contaminant concentration and pump rates can 
be exmiled and the feasibility of an on-site treatment facility 
can be eraluated. It is felt that upon completion of the test 
extractim period, that extraction should be ceased until the 
above fa:tors are evaluated. Also, monitoring must be performed 
during tie test extraction period and assessed in order to ensure 
the protmtion of human health and the environment. During the 
assessmelt of on-site treatment feasibility the following 
concerns should be addressed: 

A. Ideltify potential health hazards and risk levels associated 
with the treatment operation. 

B. Ideltify quantities, contaminant levels, and on-site storage 
period O F  treatment waste generated during the process. 

C. Ide~tify contingency response actions to ensure adjacent 
resident safety in the event of contaminant spills or other 
releases during the extraction or distribution of the groundwater 
to the P YmJ. 

D. Ide~tify specific air.emission control equipment and 
contamin~nt emission levels for extraction and treatment 
processe : . 
E. Ide~tify air emission monitoring methods and episode plans 
in the event that Clean Air Act standards are exceeded. Episode 
Plans sh ~uld include procedures to cease operations, inform 
affected parties, and evaluate system improvements for such 
continge ~cies . 
F. Per'orm a risk analysis based upon contaminant levels to be 
discharg~!d to surface water. 

G. Pro-'ide the treatment feasibility study for Navy review 
prior to further implementation or resumption of discharge to the 
POTW. 

Answer: The groundwater extraction remedy is a positive measure to 
prevent urther migration of the contaminants from the site and 
to speed up the remediation of the groundwater. The remedial 
system nt ed, not be stopped while the associated reviews of 
alternatt treatment schemes are made. In fact, the stoppage of 
pumpingtould be detrimental to any achievements made in reducing 
the grouldwater concentrations of contaminants. The assessment 
of the a:ternate treatment systems will incorporate the concerns 
outlined in the Navy's comments. The reports generated by this 
review w:ll be made available to the Navy. The concerns dealing 
with the extraction process will be addressed in the initial 
Remedial Design Work Plan. 
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Question 34: The PRAP states that certain wells will be monitored 
monthly :or only one year following the initiation of remedial 
action. Long-term periodic monitoring of groundwater from 
monitorirg wells on and adjacent to DODHF Niagara property is 
required to ensure public health and safety. It is requested 
that monAly monitoring of wells near the DOD property be met, 
and quar:erly monitored for the period up to and five years after 
meeting Ae state groundwater cleanup standards. The monitoring 
requiremints should be identified in a Remedial Action Workplan 
(see com rent #11). 

Answer: The monitoring program will be outlined in the Remedial 
Design wrkplan. The workplan will include plans and schedules 
for the .mplementation of the remedial design. 

Question 35: The design and operating procedures for the interim 
extracti~ln test wells and connection to the POTW are requested to 
be made <ivailable for review by the Navy. 

Answer: The Remedial Design Workplan will be made available to the 
Navy. 

Question 36: The PRAP identifies additional soil gas surveys in the 
DODHF Niigara area (twice a year for 2 years). It is felt that 
these swveys must be completed and results assessed prior to 
initiatim of and during test extraction actions to evaluate 
potentia: resident health risk assessment levels caused by vapor 
migratior . The period for continued soil gas monitoring should 
be ident: fied as relating to cleanup milestones instead of a 
specific period. It is requested that quarterly soil gas surveys 
be conducted, per NYSDOH letter dated August 6, 1990, at the 
DODHP Niigara quarterly until SCGs are met. Then once every five 
years thereafter. The monitoring requirements should be 
identified in a Remedial Action Workplan (see comment X11). 

All soil gas surveys must be coordinated with the Navy and 
results must be provided to the Navy within 7 days of receipt. 
Further, immediate notification of residents shall be required if 
any pote~tial health hazards are identified. 

Answer: The logic behind the timing of the soil gas studies is 
explainec in the answer to question # 2 6 .  The need for additional 
soil gas sampling will be evaluated based upon the results 
obtained from the 2 year program. The soil gas survey program 
will be'csordinated with the Navy and the results provided to the 
Navy'as sson as possible after receipt from Carborundum. Should 
potential health hazards be identified the Navy and residents 
will be r~tified, and appropriate responses implemented. 
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Question 37: The PRAP suggests that Cayuga Creek will be monitored 
annually only if hydrogeology suggests there is a possibility of 
adverse mpacts from remediation efforts. A schedule should be 
establis~ed, and included in a Remedial Action Workplan, to 
periodic~lly monitor water quality in Cayuga Creek until such 
time as rurther hydrogeology studies prove their is no potential 
for adve-se impacts. At a minimum, quarterly monitoring should - be perfo med. 

Answer: To rllarify, the sampling will be done on an annual basis, 
during t mes when groundwater has the potential to impact Cayuga 
Creek. "his time period is expected to be in the spring of the 
year. I.. is important to note that contaminant levels far to the 
east are fairly low, in fact many times the levels are below 
groundwx er standards. The likelihood of an adverse impact on 
the creel. is minimal, however the stream will be monitored on a 
regular I asis. 

Question 38: Periodic or continuous monitoring of air emissions from 
gromdwal er extraction and treatment processes must be performed 
in order to ensure the adjacent resident's health and safety. 
Include ihe monitoring specification in the Remedial Action 
Workplan. Immediate notification or residents shall be required 
if any pctential health hazards are identified. 

Answer: Any air emissions from treatment processes will be regulated 
by the NJSDEC and will be in accordance with applicable air 
regulaticns. Notification of residents of potential health 
hazards rill be addressed in the Health and Safety Plan for the 
site. 

Question 39: Periodic ambient air monitoring should be performed on 
and adjacent to DODHF Niagara property throughout the cleanup 
process to ensure no atmospheric releases or vapor migration of 
contaminents. A schedule of this monitoring should coincide with 
cleanup nilestones and be coordinated with the Navy via a 
Remedial Action Workplan. At a minimum, quarterly monitoring 
should bc performed. Further, immediate notification of 
residents shall be required if any potential health hazards are 
identific 3. 

Answer: All remedial activities that could have a release to the air 
will confxm with applicable air regulations such as 6NYCRR Part 
211 and 2L2. In addition, the potential releases will be 
evalupted using guidance such as USEPA1s Air/Superfund National 
~echnicai Guidance Study Series, July 1989. Of course, if a 
health hazard exists as determined by the NYS Department of 
Health, tle residents would be notified. 
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The folltwing questions/comments were submitted by Ecology & 
Environmtnt in a letter dated May 31, 1991. E&E is the 
consultart to BP America Inc. for this project. 

Question 40: Soil Gas Vapors at W D  (p. 7): The potential for soil - gas vapoxs which would volatilize from groundwater and impact M)D 
residents was evaluated in the Risk Assessment for the Remedial 
Investigztion by BPA. It was determined from this evaluation 
that the maximum risks posed by soil gas vapors to DoD residents 
were at least 10,000 times less than what is typically regarded 
by the K I A  as a reasonably acceptable risk. NYSWH has also done 
an evaluition of risk from soil gas vapors and has determined 
that the risk to DOD residents is somewhat higher than was 
determined by BPA. The NYSDOH risk assessment has been reviewed 
by BPA; i copy of the review is attached to this letter. BPA has 
agreed tc do soil gas monitoring on a biannual basis for two 
years. FDwever, BPA does not agree with the NYSDOH position that 
potential soil gas vapors at the W D  are a public health concern. 

Answer: The additional soil gas monitoring program will help resolve 
any differences regarding the potential exposure of DoD residents 
to soil gas vapors. The data will be evaluated by NYSDOH to 
ensure th3t residents will not be adversely impacted should soil 
gas vapor s be found. 

Question 41: Cnstitutional Controls (pages 9 and 15): Discussions 
regarding groundwater remediation on both of these pages refer to 
institutimal controls that will be implemented if groundwater 
within thz area of attainment cannot be returned to its 
beneficial use. A definition or examples of what constitutes 
these conxols in New York State has not been clarified. Please 
cite some examples of institutional controls that would be 
implement zd if g r o u n d w a t _ p s w k - % e k u m e d  - - to its most 
benef icia L-. . 

/ '  - /- / Answer: Inst ~tutional controls that could be put into place at this 
site woull include: 1). access restrictions. such as deed I 
restricti )ns for in the area of iniluence to prevent the 
use of we.ls, 2). extension of existing municipal water supply to 1 
serve res-dents in the area of influence, 3). groundwater 
monitorin I. 
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Question 42: Review Periods; Soils and Groundwater Remediation: A 
review s&edule in the Record of Decision (ROD) is needed to 
maximize operating efficiencies of the remediation systems. This 
would enlble all parties to evaluate the progress of soils and 
groundwa:er remediation several times during both remediation 
periods. Suggested review periods are listed as follows: 

Soils: Leview period of 1 year after start-up and at half year 
incremen :s thereafter . 
Gr0undwa:er: Review period at 6 months after start-up, at 2.5 
years an1 at 2 year increments thereafter. 

The purp~se of the review periods are to evaluate the progress of 
remediat.on and to adjust the operation of each design system if 
appr~pri~te. Also, clean-up goals would be evaluated during each 
review p~!riod to determine if these goals can be obtained or if 
other go,~ls,or institutional controls should be considered. BP 
would a1::o like to have the opportunity to petition the NYSDEC at 
any time should soil or groundwater meet clean-up goals. 

Answer: The :eview periods and evaluation criteria will be addressed 
in the Rtmedial Design. The Remedial Design format will be 
outlined in the Order on Consent which is currently under review 
by NYSDE( and BP America Inc. 
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