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L%S document describes the remedial alternatives for the hazardous waste disposal site at 
Ferroxcube, and identifies the New York State Department of Environmental Conservation's 
(NYSDEC) selected remedy. The remedy conforms to the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA). 

ent of the !3& 

Past releases of hazardous waste at the site continue to pose a significant threat to the public 
health and the environment, and need to be remedied. 

The Record of Decision (ROD) is based upon the Administrative Record for the site, information 
in the NYSDEC file, and the comments from the public. Appendix D-I identifies the documents 
that form the Administrative Record for the site. A copy of the Administrative Record is 
available for public review andlor copying at the following locations: 

NYSDEC 
Division of ~ t k d o u s  Waste ~ekediation 
50 Wolf Road 
Albany, NY 12233-7010 

NYSDEC, Region 3 
21 South Putt Comers Road 
New Paltz, NY 12561 

Town Hall 
Town of Saugerties 
Main Street 
Saugerties, NY 12477 



The remedy consists of the following: 

Air sparging of the saturated zone to release contaminants adsorbed on soil particles and 
dissolved in the groundwater. 

Vapor extraction of contaminants released by air sparging, and that adsorbed on thesoil 
particles in the unsaturated zone. 

Pumping contaminated groundwater and passing it through the facility's cooling tower 
to strip off the volatile contaminants. 

In conjunction with the remedy, methods to increase the rate of contaminated groundwater 
extraction will be studied. The design of the remedy will incorporate any relevant findings of 
the study. The ROD requires Ferroxcube to submit periodic analytical data for an annual review 
by the NYSDEC. Modification to the remedy will be required if it is determined that the goal 
of cleaning up the affected homeowners' wells in five years will not be met. 

Declaration 

The selected remedy is protective of human health and the environment, and complies with 
Federal and New York State Standards, Criteria and Guidance (SCGs) which include both those 
of the State and the United States to the extent that they are more stringent than those of the 
State (Also referred to as ARARs). 

Date  in Hill DeBarbieri 
Deputy Commissioner 
Office of Environmental Remediation 
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RECORD OF DECISION 

Ferroxcube, Saugerties, Ulster County - Site ID No. 35601 1 

I. SlTE COCATION A N D  DESCRTITION 

Ferroxcube (now called The Philips Components, Discrete Products Division of North 
American Philips Corporation) is at 1033 Kings Highway in the Town of Saugerties, New 
York. The 41.5 acre site lies within a valley, and is bounded by the railroad property to the 
east and the New York State Thruway to the west (Fig. A-1). The site has three main 
buildings numbered 1 to 3, with Building 2 having annexes A and B. The focus of the 
remedial action is to the east of Building 2. 

II. SITE, FlISTORY 

The facility has been manufacturing electronic components since its inception, and used 
halogenated solvents for degreasing operations until December 1991. The company has since 
switched to a citrus based degreaser. Building 1 began operation in 1962, while Building 2 
was constructed in 1964 for office space and manufacturing. In 1966, a solvent storage shed 
was constructed adjacent to the northeast comer of Building 2. Building 2A was constntcted 
in 1975 and Building 2B was constructed in 1977. 

The facility has three systems to treat wastewaters. The industrial waste treatment system 
0 located next to Building 1 removes heavy metals and other particulates. 
Approximately 9,000 gallons per day (gpd) of treated wastewater is discharged through a 
State Pollution Discharge Elimination System (SPDES) permitted outfall. Sanitary waste is 
treated in two septic tanWsand fdtration systems east of Building 2. Treated effluent from 
these systems combine with the IWT effluent before discharge. A licensed hauler removes 
waste solvents to a permitted treatment facility. 

In 1982 the Ulster County Health Department (UCHD) sampled local wells as a part of its 
regional groundwater quality assessment. Analysis of the water detected the presence of 
volatile organic compounds (VOC) in four homeowners wells (Cunningham, Cole, Knicely, 
and Andreassen). The locations of these wells are shown in Fig. A-2. Ferroxcube bought the 
Knicely property, which had the highest level of contamination, and has abandoned its use. 
The Miles house was built in 1984. Since 1985 its well has consistently recorded 
concentrations higher than that from the Cunningham, Cole, or Andreassen well. Ferroxcube 
has instalIed carbon filters and an ultraviolet system in each of the four affected homeowners' 
wells. UCHD is monitoring the performance of these systems. In February 1983, Ferroxcube 
installed five groundwater monitoring wells. Groundwater analysis detected the presence of 
VOC in these monitoring wells. 

Since 1983, Ferroxcube has conducted a series of investigations to determine the extent of 



the contamination and identify the source. In 1986 the pumping and treatment of two of the 
most contaminated monitoring wells (OW3 and OW10) was begun to reduce the off-site 
migration of contamination. Groundwater Technology's July 1992 RI Report highlights the 
probable source of contamination-the solvent storage shed. The final investigation in 
December 1992 was done to determine the migration pathway from this source, and select 
the most effective remedy. 

The principal contaminants are halogenated solvents including 1 , 1,l-Trichloroethane (TCA), 
Trichloroethylene (TCE), 1,l-Dichloroethane (DCE), Tetrachloroethline (PCE), and 1,1,2 
Trichloro-1,2,2 Trifluoroethane (Freon 113). The maximum total VOC concentration in 
groundwater was detected in monitoring well OW3 (Fig. A-2) at 134,000 parts per billion 
(ppb) in 1986. Recently the concentration has fallen to about 45,000 ppb. The maximum 
concentration in the homeowners' wells was about 2000 ppb of total VOC in 1988. The 
fluctuations in the contamination levels of these wells have been considerable. During 1992 
the Miles well contamination reached a high of 1500 ppb in February and a low of 14 ppb in 
November (Fig. A-3). The capacity of the existing treatment system, ranging from .001 to 
.03 gpm, is not large. The observed concentration decreases in private wells may be due to 
several factors such as distance of the sampling points from the present source, water usage 
by residents, precipitation, and time of sampling. 

A soil gas survey conducted in May 1992 suggests that the original source of the 
contamination may have been the old storage shed. The bulk of the contamination has, 
however, migrated deeper into the aquifer and to the north of the shed. The maximum 
concentration in the soil is 7 parts per million (ppm) under the former storage shed. 

W .  CURRENT SITE STATUS 

The drinking water treatment systems at the affected private wells (Fig A-2.) address the 
immediate health concerns. UCHD inspects the operation, arranges for the monthly 
sampling, and reviews the analytical results. 

Groundwater from OW3 and OW10 (Fig. A-2), two of the most contaminated on-site wells, 
continues to be pumped and passed through the facility's cooling tower for stripping of the 
VOC. The treated water is then discharged through a SPDB outfall. I 

V. GOALS FOR REMEDIATION 

The goal of the remediation is to permanently cleanup the drinking water to meet, within five 
years, the requirements of the New York State Drinking Water Standards. For the 



compounds encountered at this site, the maximum acceptable concentration for each is 5 ppb, 
and that for total VOC is 100 ppb. The treatment will then continue until the groundwater 
meets standards, or until continued treatment no longer produces appreciable improvement in 
groundwater quality. The proposed remedy will increase the capacity of the existing 
treatment system to achieve this goal. 

VI.REMEDIAL ALTERNATIVE 

A. Initial Screening of Technologies 

Several remedial progmms can be developed that would meet the project objectives of source 
control, migration control and remediation in the vicinity of the solvent storage shed. 
However, the technologies selected and the application of each greatly impact both the 
efficiency with which the chlorinated organic compounds are recovered or destroyed and the 
cost for the clean-up. The recommendations are also based on the current understanding of 
the hydrogeological conditions at the site. 

After reviewing all options listed on Tables B-1, B-2, and B-3 for technical effectiveness, 
feasibility, and relative cost, the following comparisons were reached: 

An interceptor trench system would not effectively provide source control, 
migration control and remediation. The difficult construction and the lengthy 
and costly process by which RCRA hazardous wastes are excavated and 
disposed of does not favor this option. 

Multiple Recove~y WelldPumping Systems would include appropriate electric 
or pneumatic pumps located in a network of recovery wells. Recovery wells 
would be installed based on the pumping system design. This option does not 
require extensive excavation and enables the recovery system to capture a 
large portion of the groundwater flowing near the source area in comparison to 
the interceptor trench design. 

Soil vapor extraction systems eliminate the need for major excavation and 
remediate the soils in place. The proven success of the systems in remediating 
soils in the unsaturated zone (above groundwater table) makes this technique 
feasible, effective and relatively low cost. I , 

Air sparging systems also eliminate the need for major excavation and 
remediate the contaminated soil in place. The proven success of the systems 
in remediating soils in the saturated zone makes this remedial technique 
feasible, effective and relatively low cost. 



Limited excavation could tic cornplctcd with a clearly dcfincd sou- -. 
This option would only be considered further if extensive excavation could be 
avoided. Costs are generally moderate to high. 

H On-site treatment could be completed in conjunction with limited excavation. 
Cost of construction of on-site treatment e l l s  is generally moderate, while that 
of treatment and disposal of excavated material is high. 

B. Initial Screening of Remedial Alternatives. 

Technologies that were retained after the initial screening process were combined to create 
the following systems or remedial action alternatives: 

Soil vapor extraction system combined with groundwater recovery, air 
stripping with off-gas treatment with recyclable carbon units. 

Soil vapor extraction system in conjunction with air sparging, and groundwater 
recovery with air stripping and off-gas treatment with recyclable carbon units. 

Limited excavation of source area with on-site treatment of contaminated soils. 

Limited excavation of source area with off-site disposal of contaminated soils. 

Limited excavation of source area with a groundwater recovery system, 
coupled with air stripping and off-gas treatment with recyclable carbon units. 

Soil vapor extraction system with off-gas treatment with on-site recyclable 
carbon units. 

C. Description of Retained Alternatives 

Technologies that were retained after the Feasibility Study screening process were combined 
to produce remedial alternatives that encompass the impacted media in the target remediation 
area. The alternatives that were selected for detailed analysis are as follows: 

Alternative 1: Excavation of source-area soils: This alternative 
was considered in the Feasibility Study because 
the potential source area appeared to be limited in 
extent and clearly defined. 

Alternative 2: Soil Vapor Extraction and Air Sparging Treatment 



of Soils; Pump and Treat Groundwater from 
Wells; Carbon Adsorption of Off-Gas: This 
alternative was retained because it treated all 
phases of VOC occurrence: groundwater, 
unsaturated-zone soils, and saturated zone soils. 

Alternative 3: Soil Vapor Extraction and Air Sparging Treatment 
of Soils; Pump and Treat Groundwater from 
Wells; Catalytic Incineration of Off-Gas: This 
alternative treated all phases of VOC occurrence 
and added the benefit of destructive technology. 

Alternative 4: Soil Vapor Extraction and Air Sparging Treatment 
of Soils; Pump and Treat Groundwater from 
Trench: Carbon Adsorption of Off-Gas: This 
alternative treated all phases of VOC occurrence, 
and was retained because soil permeability 
characteristics had not been evaluated prior to 
pilot testing. 

D. Analysis of Retained Alternatives 

Each alternative was analyzed utilizing criteria outlined in the New York State Department of 
Environmental Conservation (NYSDEC) Technical and Administrative Guidance 
Memorandum (TAGM) for the Selection of Remedial Actions at Inactive Hazardous Waste 
Sites (May 15, 1990) and assigned a score. The criteria consist of: 

W Compliance with applicable New York State Stmdards, Criteria and Guidelines 
(SGS) 

W Protection of Human Health and the Environment 

W Short-Term Impact and Effectiveness 

Long-Term Effectiveness and Permanence 

Reduction in Toxicity, Mobility, and Volume 

W Feasibility 
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Standards reviewed in the Feasibility Study included: 

W EPA Toxicity Characteristic Constituents 1 

W New York State Groundwater and Drinking Water Standards 

W New York State SPDES Permit Discharge Limitations 

Air Guide 1. Ambient Guideline Concentrations (AGCs) 
I 

W Recommended Soil Clean-up Objectives prepared by NYSDJE Division of 
Hazardous Waste Remediation, Bureau of Progmm Management. 

For this criterion, the following evaluation was made: 

W Alternative 1 scored the lowest because soil excavation would not control or 
remediate impacted groundwater. 

Alternatives 2, 3 and 4 did address contaminated soil and groundwater, and 
achieved the same score. These alternatives did not achieve a perfect score 
because it is anticipated that some residual impacts to groundwater will remain 
inaccessible in the bedrock. 

Protection of Human Health and the E n v i r a  

This criterion considered potential routes of exposure and magnitude of residual risk, and 
was evaluated as follows: 

W Alternative 1 was ranked the lowest because it provided no mechanism to 
control exposures through the groundwater exposure route, and during 
excavation could also result in unacceptable airborne exposures. 

Alternatives 2 and 3 scored the highest because they provided a mechanism to 
reduce groundwater exposures, although potentially a residual risk would exist 
through this route. 

1 

W Alternative 4 provided a mechanism to reduce groundwater exposures, but 
would also increase the potential for airborne exposures during excavation of 
the trench. 



Short-Term Imoact and Effectivenes 

This criterion was used to assess the effects of the alternative during implementation until the 
remedial objectives are met. The time required for the alternative to achieve the remedial 
objective was also factored: 

Alternative 1 had the potential to impact the environment and community 
during excavation (vapors, dust, noise, etc.) but process controls could be 
employed. The duration of the process was estimated to be less than of the 2 
years. 

I Alternatives 2 and 3 would not produce significant short-term impacts to the 
community, but might exceed the 2-year criteria for implementation. 

Alternative 4 could produce significant short-term impacts during trenching 
(vapors, noise, dust) and could also exceed the 2-year criteria for 
implementation. 

lone-Term Effectiveness and Permanence 

This criterion includes components to evaluate the permanence of the alternative, magnitude 
of residual risk, and adequacy and reliability of mechanisms to control exposures to 
residuals. 

Alternative 1 ranked the lowest because it resulted in the highest levels of 
residuals (inaccessible soils and untreated groundwater). 

Alternatives 2 and 4 reduced the quantity of untreated waste and residuals but 
employed an off-site treatment component (carbon regeneration). 

I Alternative 3 reduced the quantity of residuals, and employed on-site 
destructive technology to eliminate off-site treatment. 

Reduction in Toxicity. Mobilitv. and Volume 
i 

This criterion evaluates the alternative's use of treatment technologies that permanently 
reduce the toxicity, mobility, or volume of hazardous wastes. 

Alternative 1 scored lowest because it would produce the lowest reduction in 
the volume of hazardous waste and immobilized the lowest percentage of the 
waste, even if off-site destructive technology (incineration) were employed. 



W Alternatives 2, 3 and 4 produced equal permanent reductions in the toxicity, 
mobility and volume of the of the hazardous constituents of interest. 

Each of the alternatives was evaluated for feasibility of implementing it technically, and with 
regard to cost. 

i) Implementability 

This criterion included factors to evaluate the ability to construct the alternatives, the 
availability and reliability of the technology, . . .. and the administrative feasibility of the process: 

Alternative 1 was anticipated to encounter difficulties due to shoring during 
excavation (required due to proximity to Building 2 foundation) and measures 
required to control vapor emissions, dust, and noise.. Additionally, future 
remedial actions may be required due to the lower (relative) percentage of 
waste removed. 

Alternative 2 posed the fewest difficulties in installation and relied on proven 
technologies. 

Alternative 3 posed no additional logistical difficulties but employed a vapor 
treatment technology not yet proven for this application (catalytic incineration). 

Alternative 4 would be more difficult to implement than Alternative 2 (due to 
tight access and shoring required during trenching) but relied on readily 
available technologies. 

ii) Cost 

This criterion factors in the direct and indirect capital costs of the remedial alternative, 
operation and maintenance costs, and future land use and capital costs. 

Alternative 1 was evaluated utilizing capital costs (excavation, disposal, 
analytic, and oversight) monitoring costs, and including an allowance for 
additional remediation of the potential source area if needed. The cost of 
Alternative 1 was approximately 300 - 500% the cost of the alternative with 
the lowest present worth. The wst of future land use was considered a 
constant for all alternatives. 

Alternative 2 was evaluated including capital costs and operations and 
maintenance costs, throughout the life of the project. A lesser allowance 



(relative to Alternative 1) for future capital cost to expand the remedial system 
within the potential source area was made.. Alternative 2 had the lowest 
present worth and was therefore assigned the highest score. 

Alternative 3 was also evaluated relative to capital cost, operations and 
maintenance costs, and the same future capital cost allowance as Alternative 2. 
Alternative 3 had a slighlly higher present worth due to the extra costs 
anticipated for the catalytic incineration system. 

Alternative 4 was evaluated relative to capital cost, operations and 
maintenance, and the future capital cost allowance as in Alternative 2 and 
Alternative 3. Alternative 4 scored lower than Alternative 2 and Alternative 3 
due to the cost penalty of trenching and soil disposal versus well drilling. 

Cost sensitivity analyses were significant relative to Alternative 2 and 
Alternative 3. Operations and maintenance cost for Alternative 2 mav increase 
more than for ~liernative 3 if vapor effluent levels are sustained at aVhigher 
rate than anticipated as a result of the vapor off-gas characterization. 
However, this determination could be made with a relatively low capital cost 
investment (in filter units and filtration material) and the cost penalty (in terms 
of unproductive capital investment) to upgrade to alternative treatment 
technologies, such as catalytic incineration, would be relatively minor. 

Selection of Remedial Alternative 

Pilot testing and detailed analysis of retained alternatives demonstrate that readily available 
technologies (soil venting, air sparging, groundwater pump and treat) would achieve the best 
compliance with state standards, protection of health and the environment, effectiveness, 
implementability, and cost relative to the other alternatives. 

The pilot testing also indicated that existing plant systems (vacuum, compressed air, and 
water treatment) appear to offer adequate capacity to perform significant functions in the 
selected remedial alternative. These existing systems further enhance the implementability 
and cost of the recommended alternative. 

A brief description of each of the technologies in the selected alternative follows: 

Extraction Svstem 

The system removes VOC present in the unsaturated-zone. In addition, the soil-vapor 
extraction system will collect vapor generated by the air sparging system. 



Pilot testing proved that soil-vapor extraction is a viable and effective technology to address 
adsorbed phase volatile compounds at the Philips Components facility with regard to the 
radial area of influence of each vent well and the levels of VOCs removed in the vapor 
effluent. Six vapor points are recommended for the site (Fig. A-4). 

Air Su~e inp  Remedial Svstem 

Air Sparging requires the injection of air into the saturated soil and is an effective method of 
removing adsorbed and dissolved volatile compounds from the saturated zone. The released 
vapors are collected by the vapor extraction system. 

Pilot testing demonstrated air sparging to be a viable remedial technology to address 
adsorbed phase contaminants in the saturated zone under the former solvent storage shed. 
The technology exhibited satisfactory influence area. Eleven sparge points are recommended 
for the site (Fig. A-4). 

Groundwater Recovew and Treatment Svstem 

This system pumps out contaminated water and passes it through a stripper, which exposes a 
greater surface area of the water to the atmosphere for releasing the volatile compounds from 
the water. Ferroxcube will continue to use the facility's cooling tower as the stripper. 
Discharge from the cooling tower will be directed to the on-site water treatment facility for 
the plant. The treated groundwater will then be discharged through an existing SPDES 
outfall into Mudderlrill. The permit for this discharge will be modified to reflect the increase 
in flow. 

The proposed system will be comprised of four existing wells, OW-3, OW-10, OW-14, and 
OW15 and three new recovery wells (Fig. A-4). 

VII. ADDITIONAL MEASURES 

The RI has revealed the heaviest contamination in groundwater to be localized within a small 
radius from monitoring well OW3 and at the bedrock-overburden interface. The boring log 
for OW3 indicates a loss of circulating water at the bottom of OW3 during drilling. This 
suggests a higher yielding zone near the bedrocksverburden interface. Therefore, along , t  

with the construction of the remedial alternative, Ferroxcube will study the feasibility of 
increasing the yield of OW3 by cleaning it, increasing its diameter, or going deeper. 

Ferroxcube will submit a proposal to "mop up" the contamination in the bedrock if the 
operation of the overburden system does not produce an appreciable improvement in the 
groundwater quality. In any case, the bedrock aquifer will be actively treated when the 



concentration at recovery well OW3 decreases to a concentration equal to that at the Knicely 
or Miles well, whichever is higher. 

wI. POST CONSTRUCTION MONITORING 

The effectiveness of the remedial action will be monitored by periodic analysis of the, 
drinking and ground water. Additionally, the concentrations of contaminants in and the 
volumeof and groundwater, before and after treatment, will be measured. An annual 
review of the data will be undertaken to determine whether groundwater quality standards 
will likely be met within the five years and to determine the need for any additional work. In 
making this assessment, two key readings from the Miles well-annual maximum 
concentrations of Perchloroethene and total VOC-will be compared with the theoretical 
concentrations as noted below. 

No. of Years of Remedial Theoretical Concentration of Theoretical Concentration of 
Operation PCE @pb) Total VOC @pb) 
========I===== =============i= ----E==E===E== 

The present arrangement for treating, sampling, and analyzing the drinking water of the 
affected homeowners' wells will continue until the Ulster County and New York State Health 
Departments decide to terminate it, or until an alternate water supply is made available to 
the homes. 
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EVALUATION OF SOIL TREATMENT TECHNOLOGIES 

ALTERNATIVE --.-------- 
SOIL VAPOR 
EXTRACTION 

SOIL FLUSHING 
uirn WATER 
OR 
SURFACTANT 

AIR SPAROIWC 

SOIL EXUVATIW 
AND OFF-SITE 
DISPOSAL 

. . . - . . - 
OR EX-SITU 
BIOTREATMEWT 
TECHNOLOGIES 

TECHUICAL 
EFiECTlVENESS FEASIBILITY ------------. .-..--*---. 
Rapid & ef fect ive System nay be 
i n  s i t u  m thcd  i ns ta l l ed  rap id l y  
f o r  r m v a l  o f  and w i t h  r e l a t i v e  
v o l a t i l e  hydro- ease. 
c a r b  f ran  the 
srttsurface. 

Surfactant or water 
used t o  r c b c e  
i n te r f ac i a l  tanrions 
of target canpovdr. 
Thls lea& t o  
increased dil i t y  
and eventual 
recovery. 

Select ion o f  surfactant 
i s  key factor. 
Hydraulic con t ro l  of 
recovery system i s  
a key factor. P i l o t  
studies of t h i s  
technology are in 
progress. 

RELATIVE 
COST SVI(IURY ----.-.-- *...... 
Lou cap i ta t  Highly e f fec t i ve  
costs C method f o r  v o l a t i l e  
~ i n t m n c e .  hydroearbcns. 

Has a p p l i c a t i m  
a t  s i t e  f o r  shallow 
zones. 

Cost d i r u t t y  D i f f i c u l t y  In n- 
re lated t o  nn- tabi l ishing/mrin- 
ter of f lushims ta in ing hydraul ic 
reguired and area control u w l d  i-ct 
t o  k runediated. a b i l i t y  t o  c m t r o l  sur -  

factant a f t e r  l n j u -  
t lm at  t h i s  r i t e .  
Methcd n o t  proven. 

Cames rnvanmt May mhance Moderate t o  Very e f f ec t i ve  method 
o f  v o l a t i l e  corn- recovery and high cost C t o  r a v e  v o l a t i l e  
p o d  touards sur- require shallow w i n t e ~ n c e .  f ract ion belou the water 
face, sped ing  recovery wells. table. 
ex t rac t ion  proens. 

Conplete excava. Disposal s b j e c t  Un i t  costs L i a b i l i t y  o f  waste 
t im of a l l  t o  L a r d f i l l  re- high material i s  
s o i l s  woukd k qulrements; shoring t ranr fered of f -s i te ,  
required t o  ard deuatering m y  mless incinerated. 
r m v e  source k rcqui red f o r  Potential  vo lvrrs  o f  
area. extensive excavation. s o i l  t o  be gemrated 

could represent h igh 
cost or future 
o f f - s i t e  L iab i l i t y .  

B m f i c i a l  usage of Pe t ro l em c tnpovds  Costs usua l l y  low E f f u t i v e o e ~ s  u r e r t a i n ,  
indigencur bac te r ia l  r ead i l y  degradable. t o  &rate. depeodent on VOC types 
p c p l a t i o n s  t o  Chlorlnnted organlc cm- and c m c e n t r a t i a ~ s  
d e g r d  organic polndo are  res is tan t  present in  source- 
conpovds in  the. t o  biodegradation. Coo area so i l s .  
surface. metabolism r i t h  other 

r e d i  l y  degradable carbon 
sources has been damn- I I 
s t ra tcd  (petrolsun, 
rethane). 



ALTERNATIVE --.-...---- 
AIR STRIPPING 
SYSTEMS 

ACTIVATED 
UPBOY - - .- - . . 
FILTRATION 
SYSTEHS 

RECOVERY 
ELLS/ 
W I N G  
SYSTEMS 

IYTERCEPTOR 
TRENCH SYSTEMS 

BIOSUMWGER 
SYSTEIIS 

EVALUATION OF GROUNDWATER TREATMENT TECHNOLOGIES 

TECHWlUL 
EFFECTIVENESS 
*-------.--.-- 

Rapid 6 ef fect ive 
remva l  of vola- 
t i l e  organic conr- 
povdr frmn wtrr. 
Volatilization oc- 
curs t h r w h  mass 
transfer of can- 
p o d  i n  water to  
a i r  through W of 
packing m t e r i a l .  

FEASIBILITY .*.--.-.--- 
A i r  s t r ipp ing  tech- 
nology and equlp- 
an t  are read i ly  
available. Off-pas 
treatment may be r e -  
quircd. 

RELATIVE 
COST . . . - . ? - - - 
A i r  s t r ipping costs 
re l a t i ve l y  low; 
Of f -pm treatment can 
be re la t i v l ey  high. 

S W R Y  ----... 
Effect ive m t h o d  for 
removal o f  vo ln t i l e  
ccnpands f ran g r a n d  
water; may ta cort- 
ef fect ive a t  th is  
s i t e  depn j cn t  qcn 
VrX concentrationr. 
i n  source area 
grovdwater. 

E f fec t ive  removal 
of amny organic 
c a p o v d s  f r an  
waste uater stream. 

C a r h  m i t s  read- 
i l y  avai lable in 
variou6 f low ra te  
capecl t ies.  

Properly &rip& 

Relat ively low cap i ta l  
costs: operatins and 
m i n t w n c e  costs 
h a m  r e l a t i ve l y  high 
es organic in f luent  
Loading increases. 

Mul t ip le w e l l l p n p  
create c m s  o f  wlllpnp ayrtans smt& can basom 
g r w n d  water do- prDduce e f fec t ive  re l a t i ve l y  expensive 
pression. a l l w i n g  g r o v d  uater  contain- i n  t e r n  of c a ~ i t a l  
the capture, extract- &t in w i f e r s  and operating kosts. 
ion, and treatment o f  s u f f l c i m t  pnn- 
o f  g r d  water. eab l l i  ty. 

Interceptor trenches Construction of in- Shoring ard deuaterinq 
create peths for  terceptor trenches can becane expensive 
preferent ia l  p r o d  a t  depth k l o w  the at  great depths. Dis-  
water migration by water tab le  i s  d i f -  posal of waste 
the excavation ad f i c u l t .  Shorinq and so i l  can also be 
removal of  s o l l a  ard &watering o f  the costly. 
r e p l a c m n t  with excavat im m y  bc 
nraterial of greater r w i r e d .  
permeability. 

F ixed-f i lm b io -  Uni ts  are current ly  Capital and rd inteo- 
reactors a p l o y  mic- avai lable wi th sev- snce costs are 
rob ia l  degradation e r a l  design f l o w  aoderate. 
t o  destroy organic rates. 
c c n p w d r  In waste 
uater s t r e w .  

*Note* - i f  separate-phase carpus& are mcomtercd, 
correct ive measure technologies w i l l  be evaluated. 

High organic in- 
f luent  cwrent ra t ionr  
in g r w d  water could 
po ten t ia l l y  pr&r 
h igh  capi ta l  costa 
f o r  th is  technology. 

e a r s  t o  o f fe r  
an ef fect ive g r r d u a t e r  
cmtainrentlcapture 
method at t h i s  site. 

Trenching i s  a 
po ten t ia l l y  feasible 
a l ternat ive depanjing 
rpon the depth of 
the granhra ter  table. 

Bacterial d e g r h t i o n  
f o r  pe t ro lem hydrocartan , ,, 

i s  well docuxntcd. , , 

Use of bac ter ia  to 
degrade ch lo r im ted  
organic ccnpandr has 
no t  been s u f f i c i e n t l y  
d c c m t e d  to-date. 



EVALUATION OF AIR TREATMENT TECHNOLOGIES ---------------------------------------- 
TECHNICAL RELATIVE 

ALTERNATIVE EFFECTIVENESS FEASIBILITY COST --.-.---..- -.--.----.--. -.--------- -.----.- -...--- 
Vm-PHASE Organic cnpovdo Several d l f f a r m t  System are mod- Regwrabla carbon 
URW FILTER i n  vapor ttrarna system are r a d i l y  orate t o  expensive system currently 
UNITS can be e f fec t lva ly  avsilab\e. i n  t e r m  of cap- o f fer  advantages i n  
(DISPOSABLE transferred to  Stem regeneration i t a l  o r  w i n t m -  cost and effective- 
O(L REGENEIUBLE) adsorbent material. of carbon an-site once costs. -8%. 

I s  avai Lable. 

CATALYTIC 
IWCINERATIOY 

CM prodice high Ptoblcrm with Systems are Ra l iab i l i t y  currently 
MC destruction catalyst l u t e r i a l  typ ica l ly  expensive problemtic; nu 
rater i n  vspor conpst ib i l i ty  i n  t e r m  of catalysts vdcr 
strema. with chlorinated capi ta l  cast; d e v e l ~ t  have 

coapwndn have c m  be offset p rm i re .  
been experienced. by lwsr 

ninterunce casts 
(relative to  
carbon). 
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R E S P O N S I V E N E S S  S U M h I A R Y  

Remedial Action Plan 
Fetroxcube Inactive Hazardous Waste Disposal Site (35601 1) 

INTRODUCTION: 

This document summarizes comments and questions received by New York State Department 
of Environmental Conservation (DEC), during a 30 day public comment period, regarding the 
Proposed Remedial Anion Plan (PRAP) for the Ferroxcube Inactive Hazardous Waste Site (356011). 
A public meeting was held by DEC and New York State Department of Health (DOH) on March 11, 
1993 at the Senior Citizens Building in Saugenies, New York to present the results of the 
investigations performed at the site and describe the proposed remedial action. The remedial 
alternative selected in the PRAP (Alternative 2) includes the use of air sparging, soil venting and 
groundwater pump and treat systems to remove contaminants in the soil, soil vapor and groundwater. 

The questions and responses given below are summarized from the transcript of the public 
meeting and the following written comments: 

1 .  Letter dated Match 15, 1993 from Barbara L. Budik, resident, to DEC, Region 3, regarding 
surface water discharges. Attached to,this letter is a letter dated March 15, 1993 from 
Barbara L. Budik, resident, to Joseph L. Wolf, Jr., Philips Components, regarding provision, 
of alternate water supply to homeowners. 

2. Letter dated March 17, 1993 from Joseph L. Wolf, Jr., Manager Environmental Affairs, 
Philips Components to Ramanand Pergadia, DEC, regarding the proposed remedy. 

3. Letter dated March 19, 1993 from Laura Zeisel, Attorney and Counselor at Law to Rapanand 
Pergadia, DEC, regarding an extension of the public comment period and provision of an 
alternate water supply to the affected homeowners. 

Copies of the transcript of the meeting and the written comments are available for public 
review at the document repositories for the site. 

QUESTIONS AND RESPONSES: 

The Responsiveness Summary has been organized so that similar questions and comments are 
grouped together. 



" 

If one of the criteria used to select a remedy is protection of human health and there are four 
homeowner wells contaminated with halogenated solvents, why doesn't the proposal require 
the provision of an alternate drinking water supply? 

1 
I 
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DEC's proposal does not require the provision of an alternative drinking water supply because 
there are measures currently in place to ensure that the homeowners are not exposed to 
contaminants at levels above DOH drinking water standards. Philips Componznts, the site 
owner, has installed granular activated carbon (GAC) filters on each of the affected wells. 
Since the filters bring the contaminants within DOH drinking water standards, the current 
remedy is considered to be protective of human health. 

In addition, the proposed remedial action addresses the long term goal of restoring the 
groundwater to groundwater and drinking water quality standards. The remedial action will 
stem the migration of contaminants from the source at the site to the homeowners wells, over 
an estimated period of five years. This action will reduce the contamination in the 
groundwater to a level that would render the groundwater potable to the homeowners. 

It should be noted that although Philips Components will not be required to provide an 
alternative water source at this time, Philips Components has approached Saugcnies Water 
Sewerage Commission concerning the feasibility of extending the village water line to the 
affected homes. 

What are the DOH drinking water standards? Are the standards set for individual substances 
or for total contaminants? 

The drinking water standards for Public Water Supply are contained in the New York State 
Sanitary Code Part 5. The standard for most of the principle organic contaminants is 5 parts 
per billion (ppb) each. The standard for total contaminants is 100 ppb. 

' 

Why did DOH mle out inhalation as a possible "route of exposure?'' 

When determining routes of exposure, DOH looks at the various ways that the public could 
come in contact with site contaminants. The environmental data from the site suggests that 
the primary means of coming into contact with contaminants frorn Ferroxcube is frorn 
groundwater, and, therefore, the principle route of exposure is through ingestion. Inhalation 
while showering or bathing would be a possibility if GAC filters were not in place. 

Could the water in the homeowners' basements be contaminated, and if so is there a risk of 
exposure by inhalation? 

It is unlikely that the water in the basement is contaminated from the site; the water is most 
probably surface mnoff from precipitation, rather than groundwater from the bedrock into 
which the contamination has migrated. 



Did the groundwater studies conducted at the site define the extent of the contamination 
plume? 

There were numerous studies conducted at the site since 1983. The information provided by 
these studies indicate that the plume in the soil above the bedrock is within the boundary of 
the Ferroxcube site. This has been charted by the numerous monitoring wells on the site; the 
wells on the boundary of the property show little or no contamination. 

On the other hand, the contamination plume in the bedrock, which is afiecting the 
homeowners wells, has not been fully defined. Since the pathways in the bedrock are through 
fractures, faults, or bedding planes, they are much more difficult to define than those in the 
soil. However, the concentrations of contaminants in the homeowners wdls, that are spread 
out over a large area, provide a good indication of the extent of the contamination. 

Has anyone looked into drilling wells, deeper than the affected homeowners wells and away 
from the plume, to form a small municipal system? Would there he a problem if an 
individual homeowner wanted to drill a private well? 

It is inadvisable to tap into bedrock aquifer that has contamination nearhy. As noted above, 
the migration paths in the bedrock are difficult to map, and without the surety of completely 
isolating a new well from any pathways, there is always the probability of drawing 
contaminated water into the new system. 

It is also important to note that a new well will change the dynamics of the groundwater flow 
and affect the distribution of contamination in the groundwater. 

If seasonal high water levels bring "slugs" of contamination to homeowner wells, is there any 
means of controlling the high groundwater? 

It is the high groundwater at the source, i.e. the Ferroxcube site, that is the probable cause 
of the "slug" release. The remedial action will be an attempt to lower h e  groundwater table 
at the source, through the addition of five pump and treat wells, by increasing the extraction 
rate of the contaminated groundwater. With the lowering of the groundwater tahle, at the 
source, the release of the contaminant slug into the groundwater should be diminished. 

What is the cone of influence of the pump and treat wells? 

The RIFS has estimated the cone of influence in the soil due to each of the wells in the pump 
and treat system. However, the cone of influence in the bedrock due to this withdrawal or 
due to enhancements in the capacity of OW3 has not been defined. It should be noted that the 
concept of cone of influence does not readily apply to bedrock; this terminology is more often 
used in discussing the behavior of homogeneous material like soil. 



Q9: 
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Q10: 
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R: 

Q13: 

Was Alternative 2 (the preferred remedy from the PRAP) the one which was originally 
proposed by Groundwater Technology, the consultants to Philips C ~ m p c , ~ ~ ~ t ?  

Yes, Alternative 2 is essentially the same as Groundwater Technology's recommendation in its 
July 24, 1992 and February 4, 1993 RIlFS reports. DEC's remedial action, however, 
requires additional study for increasing recovery well yield, and includes provisions for f u ~ r e  
bedrock study as needed. 

Shouldn't the active treatment of the bedrock aquifer be deferred until the remdial action 
proves to be ineffective? 

Active treatment of the bedrock aquifer will not begin until the need for such action is 
evaluated using the following criteria: 1) If the ~Ontaminaflt~ in the hliles and the Knicrly 
wells reach standards within five years, there will be no need to treat the bedrock aquifer. As 
the concentration of contaminants in the overburden decreases through active rrmdiation (as 
shown in well OW-3), there will be a corresponding decrease in the contaminants in the 
bedrock (as will be  manifested in the Miles and Knicely wells). 2). If, prior to the standards 
being achieved in the Miles and Knicely wells, the overburden concentrations fall below the 
bedrock concentrations, active remediation of the bedrock would be necessary. It can be 
concluded at that stage that the bulk of the residual contamination is outside the influence of 
the remedial system for the overburden. 

Since the GAC filter system provides a permanent solution for the homeowners and 
effectively eliminates any associated risk, DEC's statement that an indefinite use of the 
treatment system poses an unwarranted risk is inappropriate. 

While GAC is proven method for treating the contaminants encountered at the site, the 
maintenance of the system does require close monitoring. In order to avoid any lapse in this 
regard, it is advisable to reduce the period for which the system is needed by expediting h e  
groundwater cleanup. 

! 

Is monitoring well OW3 the only "hot-spot" on the Ferroxcube site? / 

Investigations have been conducted at the site for several years and the site has been fully 
characterized. These investigations lead to the conclusion that the contamin3tion at the facility 
is presently localized neat this monitoring well. 



The facility has four SPDES discharge points numbered 1,3,4, and 6. Points 3 and 4 are for 
the discharges from the sewage treatment units, and number 6 is from the carbon filter unit 
for the groundwater remediation system. The three discharges combine and flow out through 
the SPDES outfall No. 1, principally meant for the industrial wastewater treatment (IWT) 
plant. Outfalls numbers 2 and 5 are no longer in use. Discharge qualities for each of the 
points are specitied, monitored, and reponed separately. These reports are submitted to the 
DEC for review as stipulated in the permits. VOCs are includd in the list of compounds to 
be monitored. 

What was the composition of the material that violated the facility's SPDES permit on 
January 9, 1993? Was this material tested for VOC's? 

The violation related to a change in the characteristic of the wastewater passing through Philip 
Components' treatment facility which altered the effectiveness of treatment additives. This 
malfunction caused a slight discoloration in the discharge. Philips Component has settled the 
fine imposed for introducing visual contrast in the quality of discharge. The stripping of the 
volatile organic compounds (VOC) from the remedial systern.takes place in the facility's 
cooling tower. The water from the cooling tower is further "polished" by running it through a 
carbon filter. The effluent is then passed through the IWT to make use of a common 
discharge pipe and SPDES outfall. A malfunction in IWT would not significantly affect the 
stripping of the VOCs. 

The discharge was not tested for VOC at this January 9, 1993 incident. 

Has the Mudderkill been sampled downgradient of the SPDES outfall? 

Based on requests received at a public meeting held by DEC in  November, 1991, a sample of 
the water from Mudderkill was taken and analyzed. No site-related contaminants were 
detected. 

The Cole property should be removed from the discussion in the PRAPROD because the 
concentrations are below standards. 

While it is true that the concentrations are generally below standards, the well has been 
impacted by the release from the site. The fluctuations in the concentrations are large enough 
that the well needs continued monitoring. 

Will DEC extend the public comment period to March 31, 1993? The commentor noted that 
Philips Components did not provide copies of site documents (including the PRAP) to 
interested parties in an on-going litigation until the public meeting and additional time is 
necessary to fully review the proposal. 



The comment period was not extended. Although a personal copy of the site documents may 
not have been provided to the commentor in a timely fashion by Philips Components, copies 
of the same documents were available for public review at the local document repositories 
(Saugerties Town Hall and DEC's Region 3 Ofice) during the 30-day public comment period. 
All persons on the mailing list for the site were notified of the availability of the PRAP, the 
date and time of the public meeting, the timeframe of the comment period and the location of 
the document repositories. In addition, the individual requesting the extension was provided a 
copy of the PRAP with the public meeting notification at the beginning of the comment 
period. 

What is the duration of the post-contstmction monitoring? 

The duration of monitoring will extend until the drinking water meets the health standards. 
The program will then continue until groundwater quality standard is reached, or when the 
comprehensive review of data, to be conducted every five years, indicates that ~e termination 
of the monitoring program will not subject the public health o r  environment to adverse impact 
from the site contamination. 

Why is it necessary to monitor the quantity of and concentrations in the gases and 
groundwater before and after treatment in the remediation system. Shouldn't the analytical 
data from the homeowners' wells be  sufticient to determine the effwiveness of the remedy? 

The data on the remedial system's performance are essential in determining the system's 
effectiveness and in making mid-course corrections, if needed. 

Will the public be  invited to participate in the annual review of the monitoring data and 
progress on cleanup. 

Yes. All data will be made available to the public for information. Proposals for significant 
changes to the remedial action will be made available to the public for review and comments. 

What is the time frame for remediation? 

The timetable to begin the remediation will be defined in the Consent Order for the Remedial 
Design and Construction. Once the remedial system is in place, it is anticipated that 
cleanup of drinking water would be achieved in five years. 

1s the five year time frame for remediation of the homeowners wells a projection or a goal? 

This is a goal. 
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List of Documents in the Administraive Record. 



POCUMENTS IN THE ADM'INI!XRATIVE RECORD 

Date Description 
=====t-----=IPI---t-------===-==--------------- - --------------- 
08 Apr 91 Conceptual Remedial Action Plan 

29 Apr 91 Building 3 Study 

20 Jun 91 Source Area Assessment and Initial Pilot Test Work Plan 

05 Dec 91 Remedial InvestigationlFeasibility Study (RIFS) Work Plan (Vols I-V) 

24 Jul92 RVFS and Treatability Study Report (Vols I & Il) 

04 Feb 93 RI/FS. Additional Site CharacterLation Report 

Note: All the above reports prepared by Groundwater Technology for Ferroxcube. 


	COVER
	DECLARATION STATEMENT
	TABLE OF CONTENTS
	SECTION 1: SITE LOCATION AND DESCRIPTION
	SECTION 2: SITE HISTORY
	SECTION 3: SUMMARY OF FINDINGS
	SECTION 4:  CURRENT SITE STATUS
	SECTION 5: SUMMARY OF THE REMEDIATION GOALS AND THE PROPOSED USE OF THE SITE
	SECTION 6: SUMMARY OF THE EVALUATION OF ALTERNATIVES
	SECTION 7: ADDITIONAL MEASURES
	SECTION 8: POST REMEDIAL MONITORING
	FIGURE 1 - Site Location Map
	FIGURE 2 - Site Plan
	FIGURE 3 - Ferroxcube-Private Wells Results
	FIGURE 4 - Conceptual Design
	TABLE 1 - Evaluation of Soil Treatment Technologies
	TABLE 2 - Evaluation .of Groundwater Treatment Technologies
	TABLE 3 - Evaluation of Air Treatment Technologies
	APPENDIX A - RESPONSIVENESS SUMMARY
	APPENDIX B - ADMINISTRATIVE RECORD



