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C, 1 .O Introduction 

The United States Environmental Protection Agency (U.S. EPA) has commenced the 
Five-Year Review process for the Carroll and Dubies Superfund Site (the Carroll and 
Dubies Site, or the Site) for Operable Ul-~it 1 (OUI) and Operable Unit 2 (OU2). The 
OU1 remedy, which consisted of excavation, on-Site waste segregation, and a 
combination of off-site waste treatment and disposal, was completed in 1999. The 0U2 
remedy is ongoing. The main element of the 0U2 remedy is Monitored Natural 
Attenuation (MNA) of organic contaminants, with the ultimate goal of achieving drinking 
water standards in Site groundwater. Other elements of the 0U2 remedy are 
institutional controls to prevent groundwater usage and monitoring of Gold Creek. 

The objective of the Five-Year Review is to ensure that the selected remedies continue 
to be valid and protective of human health and the environment. This determination is 
made by evaluating whether: 

The remedies are functioning as intended 

The exposure assumptions, cleanup levels, and remedial action objectives used 

CI 
at the time of the remedy selection are still valid 

Other information came to light that could call into question the protectiveness 
of the remedies 

While the review must be completed by the lead agency, the Potentially Responsible 
Parties (PRPs) are providing technical input into the review through this report. 

Cardinal Resources, Inc.'s (Cardinal) report presents the Site history, information on the 
selection of the remedy, and the trends in groundwater data. The PRPs believe that the 
Site data and analysis of that data support the MNA remedy selection, show that 
significant reductions in constituents of concern have been achieved, and that further 
reductions will also take place over time horizons forecast later in this report. 

In general, this report follows the U.S. EPA's guidance on the content of a Five-Year 
Review with the exception of certain sections that pertain to the agency's review 
process. The report covers both Operable Units, but emphasizes 0U2. All of the data 
for the report has been presented to the U.S. EPA as part of the ongoirlg monitoring 
reports; however, some of the data analysis is new based on current U.S. EPA 

C, 
guidance and models. 
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The major conclusion of the review is that the OU1 and 0U2 remedies are functioning 
b as intended, and are continuing to be protective of human health and the environment, 

specifically: 

The remedies are functioning as intended. 

- The OU1 remedy removed the majority of the contaminants from the Site 
through the excavation of wastes and impacted soil. This action also 
eliminated the primary source of groundwater impacts. 

- The 0U2 remedy, MNA, is working. Overall concentrations have been 
significantly reduced. The primary risk drivers in groundwater, benzene and 
vinyl chloride, have decreased on average by 96 and 91 percent (%), 
respectively. Drinking water criteria have been achieved in about half of the 
wells where exceeded in 1999. Continued future reductions in concentrations 
are expected and the time periods for attaining the remaining drinking water 
criteria have been estimated. 

The exposure assumptions, cleanup levels, and remedial action objectives 
used at the time of remedy selection are still valid. 

- There have been no material changes in guidance values or any data 
developed as a result of the monitoring program to suggest that the Record of 
Decision (ROD) analyses were incorrect. 

- Since the issuance of the RODS for OU1 and OU2, there has been no 
significant change in the surrounding or Site land use. The City of Port Jervis 
gravel operation that recently started on the Site reflects the surrounding land 
use and does not represent a change in the exposure assumptions. 

- The established cleanup levels at the time of the 0U2 ROD (Maximum 
Contaminant Levels [MCLs] and New York State Department of Enviror~mental 
Conservation [NYSDEC] Standards and Guidance Values [SGVs]), are 
conservative from a risk perspective. 

- The exposure risk has been decreased due to the decrease in contaminant 
concentrations across the Site. 

No other information came to light that could call into question the 
protectiveness of the remedies. 

- The OU1 remedy, completed in 1999, removed the wastes from the Site. The 
regraded lagoons remain stable. 

- The protectiveness of the 0U2 remedy is still valid as there have been no 
changes in land use within the area, monitoring indicates a decreasing level of 
impacts, and there is no current or planned use of the affected groundwater. 
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u 2.0 Site Chronology 

A chronology of the Site, with regulatory milestones, is included below: 

1971 - The Site began operations as a disposal facility for municipal sewage 
sludge and septic wastes. 

1971 throush 1979 - Industrial wastes were also received at the Site. 

June 1979 - The NYSDEC prohibited industrial waste disposal at the Site. 
Lagoons 1 and 2 were then constructed and reportedly received only sewage 
sludge and septic wastes. 

Januarv 1981 - U.S. EPA inspected the Site and conducted limited sampling. 
Other investigations were conducted by NYSDEC in later years. 

Februarv 1990 - The Site was placed on the National Priorities List (NPL). 

Julv 1994 - A remedial investigationlfeasibility study (RIIFS) was completed. 

March 31. 1995 - U.S. EPA issued a ROD for OUl, calling for the treatment and 
long-term containment of lagoon materials on the Carroll and Dubies Site. The 
ROD called for additional treatability studies to demonstrate the feasibility of 
biological treatment of Lagoon 7 materials, which were a mixture of industrial and 
solid wastes. 'The ROD also included a contingency remedy for Lagoon 7 soils 

'u for excavation, off-site treatment, and disposal. 

Se~tember 30,1996 - U.S. EPA issued the 0U2 ROD, calling for natural 
attenuation of organic contaminants in groundwater, implementation of 
institutional controls to restrict the use of groundwater wells throughout the plume, 
and monitoring of groundwater and Gold Creek to evaluate 'the effectiveness of 
the remedy. 

1997 to 1998 - Sampling, review, and evaluation during the OU1 design phase 
led to the conclusion that it would be more cost-effective to segregate 'the most 
highly contaminated materials in the lagoons and address them through the 
contingency remedy for excavation with off-site treatment and disposal. Based 
on this new information, U.S. EPA modified the remedy selected in the OU1 ROD, 
through the August 28, 1998 Explanation of Significant Differences (ESD), Carroll 
and Dubies Sewage Disposal Site, Town of Deerpark, Orange County, New York 
(U.S. EPA, 1998). 

Ausust 1998 - The final 0U2 Remedial Design Work Plan Addendum (Shield 
Environmental Associates, Inc. [Shield], 1998) and associated documents were 
submitted to U.S. EPA. 

October 1998 - The final OU1 Remedial Action Work Plan (Shield, 1998a) and 
associated documents were submitted to U.S. EPA. 

Februarv 1999 - An initial, pre-excavation round of groundwater, surface water, 

CrJ and sediment sampling was conducted as part of the 0U2 remedy. 

Supporting Documentation for Five-Year Review 
Carroll and Dubies Superfund Site March 2005 
Town of Deerpark, Orange County, New York 3 Cardinal Resources, Inc. 



C4 
April 1999 - 0U12 remedial action activities were initiated. The work was 
completed in late fall 1999, with follow-up inspections with U.S. EPA and 
NYSDEC in December 1999, January 2000, and May 2000. 

Januaw 2000 - Following completion of the OU1 action, groundwater monitoring 
and surface water and sediment sampling commenced in accordance with the 
approved 0U2 Work Plan. 

April 2004 - Most recent round of 0U2 monitoring and analysis. 

Januaw 2005 - Initiation of the OUllOU2 five-year review process. 
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u 3.0 Background 

This brief background summary of the Site setting, land use, contamination history, and 
overview of the remedies is included to set the stage for the report. Additional 
information on the Site background and history is provided in the Prefinah'Final Design 
Submittal (Shield Engineering, 1998). The Final Remedial Design Work Plan 
Addendum (Shield, 1998) provides a summary of historic sampling and results, and the 
Annual Monitoring Report, April 2004 (Shield, 2004) provides all 0U2 monitoring results. 

Site Setting 

The three-acre Site is located in the Town of Deerpark in Orange County, New York, 
which is approximately 3,000 feet northeast of the City of Port Jervis, New York 
(Figure 1). The Site is situated on the northwestern flank of the Neversink Valley. Gold 
Creek lies approximately 1,500 feet to the east, and the Neversink River is located 
approximately 2,000 feet beyond Gold Creek. 

The Site is underlain by sand and gravel deposits of glacial and glaciofluvial origin. 
Groundwater monitoring wells on the Site have been completed in the outwash unit, 
found above a low-permeability till zone that functions as an aquitard. The outwash unit 
consists of fine to coarse sand with fine to coarse gravel. The direction of groundwater 
flow is generally toward the southeast. 

Land and Resource Use 

The immediate surrounding area includes undeveloped woodlands to the north; 
undeveloped woodlands and a sand and gravel quarry pit to the northeast; the closed 
City of Port Jervis landfill, the Orange County Transfer Station, and a concrete products 
fabrication corrlpany to the south; and a sparsely vegetated, shale bedrock hillside to 
the west. Two Site monitoring wells, OW-21 and OW-22, were installed through the 
closed landfill, and four other wells, OW-1 7, OW-1 8, OW-1 9, and OW-23, are located at 
the downgradient edge of the landfill (Figure 2). In 2004, the City of Port Jervis began 
to operate a small sand and gravel operation on land owned by the City of Port Jervis, 
immediately to the southeast of the former lagoons, in the vicinity OW-5, OW-6, and 
OW-7 (Figure 3). 

- - 
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History of Waste Disposal and Contamination 

In 1971, the three-acre Carroll and Dubies Site began operating as a disposal facility 
consisting of a series of lagoons. The majority of wastes disposed in the lagoons were 
septic waste, municipal sewage sludge, and solid waste. The Site also received liquid 
industrial wastes froni approximately 1971 to 1979. The waste types in the lagoons are 
as follows: 

Lagoons 1, 2, and 4 received only municipal sewage sludgelseptic wastes. 

Lagoon 6 received mainly solid waste and limited municipal sewage sludge1 
septic wastes. 

Lagoons 3, 7, and 8 received industrial waste and solid waste. 

No industrial wastes were found in Lagoon 5, and it was eliminated as part of 
the source area. 

Over time, waste constituents in the lagoons leached into groundwater and affected the 
outwash aquifer. Volatile organic compounds (VOCs) were of particular concern 
because of their dispersion in the aquifer and relative risk. Benzene, vinyl chloride, and 
other VOCs were found through a series of investigations to exceed drinking water 
standards in Site wells. 

Overview of Remedies 

The remedies selected for the Site were defined by two operable units, the waste 
lagoons themselves, and the impacted groundwater. Remedies were ultimately 
selected and executed to remove wastes from the lagoons, restore the Site to a safe 
and stable condition, and promote and track improvements in groundwater quality. 

3.4.1 OUI Remedy 

'The goals of the OU1 remedy conducted in 1999 were to prevent further leaching of 
contaminants into groundwater, and to reduce the risks to potential future workers at the 
Site who could come in contact with lagoon wastes. The steps in this process were: 

Implementation of an air quality monitoring program. 

Excavation of all wastes from Lagoons I, 2, 3, 4, 6, 7, and 8, along with 
surrounding soils that exceeded specified levels for indicator chemicals. 

- - -  
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Segregation of wastes and soils as excavation proceeded, so that soils received 
the appropriate off-site treatment andlor disposal regimen. Depending on waste 
classification, wastes were disposed in either hazardous or nonhazardous waste 
landfills. Certain wastes required treatment through incineration before disposal. 

Collection and treatment of surface water and decontamination water. Water 
was treated to specified treatment levels, and then either used for dust 
suppression or discharged through an infiltration gallery. 

Placement of imported clean fill in the excavations, followed by grading for 
drainage control and vegetation. 

0U2 Remedy 

The goals of the 0U2 remedy, initiated in 1999 and continuing today, were to reduce 
or eliminate the risks associated with the ingestion of Site groundwater for future Site 
workers, protect Gold Creek from Site-related impacts, and ~~ltimately, to reduce the 
concentrations of contaminants to drinking water standards. Concentrations of organic 
contaminants were to be reduced following source removal through natural attenuation. 
The steps in the program are: 

Execution of a groundwater monitoring program in accordance with Work Plans 

b and other documents prepared specifically for the project and approved by 
U.S. EPA. In the past five years since its implementation, the groundwater 
monitoring program has been modified through changes approved by U.S. EPA. 
Today, the sampling program is on an annual monitoring frequency, and includes 
VOCs and laboratory and field natural attenuation parameters. 

At the same time as groundwater samples are collected, sediment and surface 
water samples are collected from locations upstream and downstream of the Site. 

With each sampling round, a report is prepared for U.S. EPA that documents the 
progress made in achieving the remedial goals. 

Selection of the Approved Monitorinq Well Network 

The monitoring program at the Site was developed based on the contaminant 
hydrogeology that was defined in the: 

Preliminary Remedial lnvestigation Results, Carroll and Dubies Superfund Site, 
Port Jenlis New York, Volumes 1 and 2 (Blasland and Bouck Engineers, 1992). 

Supplemental Hydrogeologic Remedial lnvestigation (Remediation Technologies, 
1995). 
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$r( 
Addendum to Supplemental Hydrogeologic Remedial Investigation: Results of 
Field Investigation at Carroll and Dubies Site During April 1995 (Remediation 
Technologies, 1995a). 

Feasibility Study for the Groundwater Operable Unit, Carroll and Dubies Site 
(Remediation Technologies, 1996). 

The key findings of these investigations that were considered in the design of the 
monitoring network included: 

Of the three aquifer units defined at the Site, outwash, till, and bedrock, the 
outwash aquifer was the primary unit of concern. 

Hydraulic gradients are upward. 

The groundwater plume was in a quasi-steady state condition prior to the OU1 
removal. 

The groundwater plume was at its maximum extent under ,the current conditions. 

Based on the analytical res~.~lts, the hydrogeologic setting, and modeling results, VOCs 
in the outwash aquifer were the primary focus of the monitoring efforts. 

In the approved 0U2 Final Remedial Design Work Plan Addendum (Shield, 1 998), a 
subset of the wells that were present on the Site was selected for monitoring based on: 

Past analytical results showing consistent elevated concentrations of VOCs, 

Located to provide indications of changes in VOCs within the areas impacted by 
the Site, and 

Corr~pleted in the outwash aquifer. 

Questions have been raised as to why certain wells, OW-3, OW-4, OW-7, OW-17, and 
OW-23, were not selected in the approved plan. These wells were not selected 
because other wells provided essentially the same data, an adjacent well had higher 
concentrations of the constituents of concern, or the well was outside of the flow path 
of the plumes. Table 1 summarizes why these wells were not selected as part of the 
routine network. The outwash wells that are not sampled were left in place as backup in 
case of damage to the selected wells. 

Supporting Documentation for Five-Year Review 
Carroll and Dubies Superfund Site March 2005 
Town of Deerpark, Orange County, New York 8 Cardinal Resources, Inc. 



Cs 4.0 Operable Unit 1 Technical Assessment 

As stated in the March 1995 ROD, the remedial action objectives for the OU1 remedy 
were to: 

Prevent leaching of contaminants in the soils and sludges at levels that impact 
groundwater quality in the vicinity of the Site, and 

Minimize potential risks to potential future excavation workers. 

In addition to the broad remedial action objectives for the OU1 remedy, the design 
documents established performance criteria to be met as part of the remediation 
program. The specific performance criteria addressed: 

Achievement of post-excavation concentration limits for constituents of concern 
in soils, to confirm that impacted soils had been removed. 

Compliance with standards and requirements for off-site disposal of hazardous 
and nonhazardous wastes. 

Compliance with daily volume and concentration discharge limits for water that 
was collected (lagoon water and surface water) or generated (decontamination) 

b' during remedial activities. 

Compliance with NYSDEC criteria for off-site borrow rriaterial used to fill the 
excavations. 

Compliance with Occupational Safety and Health Act (OSHA) worker safety 
permissible exposure limits (PELS) in air during excavation activities. 

This technical assessment reviews the achievement of perforrriance criteria during 
remedial action. It also evaluates the remedy relative to its long-term protectiveness 
and its ability to meet the broader remedial action goals. 

4. I Achievement of Performance Criteria 

The OU1 Remedial Action Report (Shield, 2000) documented the achievement of the 
performance criteria through field logs, analytical results, and surveyed drawings. 'The 
findings are summarized here. 

4.1 .I Post-Excavation Soil Performance Criteria 

The excavation levels identified in the OU1 ROD for indicator constituents of concern 
were: 
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1 Benzene I 0.06 I 

Indicator Constituent of Concern 

I Trichloroethene I 1 .O I 

Excavation Limit. malka 

Tetrachloroethene 

Toluene 

I Chromium 1 61.9 I 

1.4 

1.5 

Di-n-butyl phthalate 

Na~hthalene 

8.1 - 

13.0 

A total of 368 post-excavation soil samples were collected from foundation soils, 
sidewalls, ditches, and perimeters of the lagoons. Samples were collected at 
designated grid points located by a licensed surveyor. These confirmatory post- 
excavation samples were used to show that wastes had been removed from the 
lagoons, that ditches leading into Lagoons 1 and 2 had not been impacted by historic 
disposal operations, and that excavation activities did not impact the surrounding soils. 
In cases where grid samples did not achieve the concentration limits, the area 
represented by the grid point was over-excavated and re-sampled. This procedure was 
continued until the analytical results were below the excavation limits. The Remedial 
Action Report (Shield, 2000) provides all results and locations for post-excavation 
samples. The final post-excavation samples were all below the excavation levels for the 
indicator constituents of concern, thus these performance standards were met. 

Nickel 

Compliance with Off-Site Disposal Criteria 

36.7 

Wastes and impacted soils excavated during the OU1 remedial action were managed in 
accordance with all applicable Federal and State solid and hazardous waste regulations. 
Industrial wastes that exceeded Land Disposal Requirement (LDR) limits were treated 
with incineration before disposal. Treated and untreated wastes and soils were 
disposed in either nonhazardous Subtitle D facilities (municipal sewage sludge, septic 
waste, impacted soil), or at hazardous Subtitle C facilities (industrial waste, interbedded 
waste). Copies of waste manifests for all waste shipments were part of the final 
Remedial Action Report (Shield, 2000). 

One change from the work plan and the ESD in terms of waste disposal was to allow 
off-site disposal of interbedded wastes from Lagoon 8 without prior on-Site treatment. 
The decision to allow this change was formalized in a letter from U.S. EPA dated 

--- 
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November 12,1999 (U.S. EPA Region 2,1999). The allowance was made because the 
benzene concentration in the wastes in question was below ten times the Universal 
Treatment Standard, in compliance with the Phase IV Rule. 

A summary of the waste disposal facilities and approximate quantities are: 

22,420 tons of nonhazardous wastes (municipal sewage sludge and septic waste, 
solid waste, foundation and perimeter soils, and chromium-impacted cover soils) 
went to Waste Management of Pennsylvania's Pottstown and G.R.O.W.S.1 
Tullytown Landfill (Subtitle D) for direct landfilling. 

7,660 tons of nonhazardous interbedded wastes and impacted cover soils were 
sent to Chemical Waste Management in Model City, New York, for direct 
landfilling. 

3,417 tons of hazardous industrial wastes were sent to LWD, Inc. in Calvert, 
Kentucky, for incineration and subsequent landfilling. 

838 tons of hazardous interbedded wastes were sent to Chemical Waste 
Management in Model City, New York for direct landfilling, along with three 
drums of activated carbon and two drums of bone char used for on-Site water 
treatment. 

CJ In summary, the Remedial Action Report documented that the remedy complied with 
the mandated off-site disposal criteria. 

4.1.3 Water Treatment and Discharge Performance Criteria 

The water discharge performance criteria were established by NYSDEC's Effluent 
Limitations and Monitoring Requirements memorandum dated November 1998, and 
updated in July 1999 (NYSDEC, 1998 and 1999). The parameter limits were: 
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The water to be treated was either surface water, such as standing water encountered 

in Lagoon 1 prior to its excavation, or decontamination water generated when cleaning 
equipment and trucks. 

Water was stored in temporary storage tanks, then treated through a 10-gallon per 
minute treatment system. The treatment system consisted of a pre-filter, activated 
carbon, and bone char to treat metals. A shallow tray air stripper was added to further 
reduce VOC concentrations. Discharged water was either used for on-Site dust control 
or discharged to an on-Site infiltration gallery. Approximately 24,000 gallons of water 
were treated and discharged. 

The treated water was tested prior to discharge, and was not discharged until the 
performance limits had been met. Sampling and analysis of the treated water was 
conducted in accordance with the Remedial Action Work Plan (Shield, 1998a). The 
chronology of water treatment, testing, and analysis and all analytical results are 
provided in the Remedial Action Report (Shield, 2000). Fifteen samples for various 
analyses were collected and tested. The results document that performance criteria for 
water treatment and discharge criteria were met during implementation of the remedial 

w action. 

4.1.4 Off-Site Borrow Soil Performance Criteria 

NYSDEC soil cleanup levels presented in the 1994 Technical and Administrative 
Guidance Document (TAGM) No. 4046 (NYSDEC, 1994) were used to determine the 
acceptability of off-site borrow material used as fill at the Site. 

Approximately 12,000 cubic yards of borrow soil from a single source were used in final 
grading. Samples were collected from approximately every 500 cubic yards, for a total 
of 22 samples. Samples were analyzed for an extensive list of VOCs, semivolatile 
organic compounds (SVOCs), metals, polychlorinated biphenyls (PCBs), pesticides, 
herbicides, and cyanide. Three samples were slightly above background or TAGM 
levels for an individual metal (zinc, arsenic, and lead), but average concentrations for all 
analyses were within TAGM or background levels. Application of a statistical approach 
in Methods for Evaluating the Attainment of Cleanup Standards, Volume 1: Soils and 
Solid Media (U.S. EPA, 1989) showed that the borrow soil met criteria at the upper 99% 
confidence level. Therefore, performance criteria were achieved for borrow soil. 
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w 4.1.5 Compliance with Air Quality Performance Criteria 

The air quality performance criteria were compliance with OSHA PELs for VOCs at the 
excavation area fence line. Air samples were collected during the initial excavation of 
each of the industrial waste Lagoons 3, 7, and 8. Eight-hour air samples for quantitative 
analysis were collected upwind, downwind at the fence line, and within the work zone. 
The PELs were not exceeded during the quantitative sampling. In addition to 
quantitative sampling, real-time VOC air quality screening was conducted throughout 
excavation activities. Additional quantitative sampling was not required because real- 
time screening levels were not exceeded. In conclusion, the real time screening action 
levels and PELs were not exceeded, therefore the performance criteria were met. 

4.2 Protectiveness Determination 

U.S. EPA's Comprehensive Five-Year Review Guidance (U.S. EPA, 2001) stipulates 
that the protectiveness of a remedy is to be evaluated by answering these questions: 

1. Is the remedy functiorling as intended by the decision documents? 

2. Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
eVl action objectives used at the time of the remedy selection still valid? 

3. Has any other information come to light that could call into question the 
protectiveness of the remedy? 

These questions are answered individually below. 

I. Is the remedy functioning as intended by the decision documents? 

Yes. The intended purpose of the OU1 remedy was to prevent leaching of 
contaminants to groundwater and to minimize exposure risks to potential future on-Site 
excavation workers. These intentions have been met because wastes and 
contaminated soils that threatened groundwater quality and human health have been 
permanently removed from the Site and appropriately managed through a corrlbination 
of treatment and disposal. The success of the remedy is documented by the 
achievement of performance specifications that were part of the work plan: 

Removing more than 34,000 tons of hazardous and nonhazardous wastes and 
contarr~inated soils for off-site treatment and disposal. The wastes and 
contaminated soils contained constituents of concern that had the potential to 
leach to groundwater, or to pose risks to persons working on the Site in the future. 

- - - - -  
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Cleaning up remaining soils in the 'floors and sidewalls of the excavations and in 

b+ the ditches and lagoon perimeters to below concentrations established by the 
U.S. EPA as protective of groundwater and worker health and safety. 

Treating the water encountered or generated during remediation to NYSDEC 
water quality standards before use as dust suppressant or disposal through 
infiltration. The NYSDEC standards were selected to be protective of 
groundwater and human health. 

Documenting that borrow soil imported from an off-site area met NYSDEC soil 
cleanup criteria designed to be protective of human health and the environment. 

2. Are the exposure assumptions, toxicity data, clean up levels, and remedial 
action objectives used at the time of the remedy selection still valid? 

Yes - See discussion below. 

Exposure Assumptions - The original baseline exposure assumptions, as summarized 
in the OU1 ROD, were that: 

. Based on surrounding industrial use, zoning, and the presence of a steep rock 
escarpment to the west of the Site, future residential use of the land is not a 
reasonable scenario. This assumption is still valid. 

b' Adult or child trespassers could be exposed to hazardous constituents through 
contact with standing water in the lagoon, and through the ingestion, inhalation, 
and dermal contact with soils or sludges. The Site is still accessible to 
trespassers on foot. However, standing water, wastes, sludges, and 
contaminated soils have been removed; therefore the exposure potential has 
been eliminated. 

Future workers at the Site engaged in excavation or grading could potentially be 
exposed to hazardous materials, particularly chromium-containing dust. Wastes 
and contaminated soils have been removed. Future excavation workers on the 
Site would only come in contact with uncontaminated native soil or clean fill. 

Toxicitv Data and Cleanup Levels - The toxicity data used in the original baseline risk 
assessment, and the related cleanup criteria for soils excavation, treated water 
discharge, and clean fill are not known to have changed in the past five years since the 
OU1 remedy was completed. 

Remedial Action Obiectives - The remedial action objectives, to prevent further impact 
to groundwater and to prevent future workers from being exposed to contamination, 
were valid and important before remedial action was taken. The remedial action 
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objectives have been permanently met by excavation and off-site treatment and 
(J disposal. 

In summary, the basis assumptions and objectives that originally guided the 
development of the remedy are still valid. However, the conditions have changed 
through remediation; therefore the risks have been significantly reduced. 

3. Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No. In the five years since the OU1 remedy was completed, the Site has been stable. 
Groundwater quality has markedly improved following the removal of wastes (see 
Section 5.0), and the graded and reseeded areas have started to return to native 
vegetation. There are no areas of erosion, no appreciable changes in drainage, and no 
significant evidence of durr~ping or other types of vandalism in the OU1 area. 

Conclusions 

In conclusion, the OU1 remedy was appropriate and effective in eliminating leaching to 
groundwater and protecting humans from potential exposure. It achieved performance 
objectives and met the remedial action objectives. 
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h d  5.0 Operable Unit 2 Technical Assessment 

The five-year performance of the 0U2 remedy is reviewed in this section. According to 
the September 1996 ROD for OU2, the remedial action objectives to be met for Site 
groundwater are to: 

Reduce or eliminate the potential health risks associated with ingestion of Site 
contaminated groundwater by potential future industrial workers, and 

Reduce the concentration of contaminants in the groundwater to drinking water 
standards. 

Groundwater modeling completed in 1995 (Remediation Technologies, Inc., 1996) 
estimated that natural attenuation would reduce benzene and tetrachloroethene 
concentrations in groundwater to 5 ug/L or lower within about five years after completion 
of the OU1 remedy. The 0U2 ROD concluded that the groundwater contaminant plume 
was not expanding even under the no action scenario, and that significant levels of 
contaminants were unlikely to migrate to or beyond Gold Creek under current conditions 
or in the future. 

The issues to be evaluated in this review are: 

Achievement of Federal drinking water lirr~its and State groundwater standards 

Demonstration of natural attenuation of organic contaminants 

Estimation of future trends in natural attenuation using degradation rate 
constants 

Review of the ongoing protectiveness of the remedy, including the protection 
of Gold Creek 

5. I Reductions in Compound Concentrations and 
Achievement of Federal Drinking Water Limits 
and State Groundwater Standards 

'The concentrations of VOC contaminants within the groundwater plume have 
decreased significantly in the past five years, resulting in reductions in the potential 
health risks associated with Site groundwater. Compounds that have decreased 
significantly in concentration are benzene, vinyl chloride, and 1,2-dichloroethene (total). 
Concentrations of tetrachloroethene, trichloroethene, chloroethane, chlorobenzene, 

(J methylene chloride, and toluene have also decreased. Downward trends in VOC 
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concentrations with time are discussed in greater detail under Section 5.2.3, Findings of 
MNA Program, Evidence of Natural Attenuation from VOC Analysis. The decreasing 
concentrations are documented graphically for individual compounds in various wells. 
Decreasing concentrations and contracting limits of the plume are also depicted in a 
series of drawings that follow (Figures 4 through 11). Moreover, downward trends are 
expected to continue as natural attenuation proceeds. 

As concentrations of target constituents decrease, so do the risks. The primary VOC 
risk drivers in groundwater, benzene and vinyl chloride, have decreased on average by 
96% and 91 %, respectively. For discussion of human health risk issues, refer to 
Section 5.4.1, Protection of Human Health. Risks will continue to decrease as 
concentrations decline. 

As VOC concentrations decline, some, but not all, Federal MCLs and State groundwater 
standards (collectively referred to as standards and guidance values or SGVs) have 
been met in monitoring wells downgradient of the former lagoons since completion of 
the OU1 remedy. SGVs are the same or lower than MCLs. For example, for benzene, 
a major constituent of concern at this Site, the MCL is 5 ug/L and the SGV is 1 ug/L, 

b one-fifth of the Federal standard. 

Table 2 shows a comparison between compounds exceeding MCLs and SGVs in 
February 1999, before remedial action was initiated, and April 2004, the most recent 
round of groundwater sampling. In February 1999, before OU1 activities were 
undertaken, there were nine monitoring wells within the monitoring network where 
MCLs were not being met, and eleven monitoring wells where SGVs were not being met. 
By April 2004, MCLs had been met in four of the nine monitoring wells. In 1999, there 
were 17 MCLs exceeded in the nine monitoring wells (some wells exceeded for more 
than one compound), and by 2004, the number of exceedances had dropped to 9, a 
decrease of about half. During this five-year period: 

The benzene MCL has been attained in MW-4,OW-19,OW-21, and OW-22 
The trichloroethene MCL has been attained in OW-5 
The vinyl chloride MCL has been attained in OW-19 and OW-22 

'The number of wells exceeding SGVs did not change between 1999 and 2004. 
However, SGVs for individual compounds were attained in numerous wells: 
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The 1,2-dichloroethene (total) SGV has been attained in MW-4 and OW-1 3 

tu The trichloroethene SGV has been attained in OW-5 
The vinyl chloride SGV has been attained in OW-1 9 and OW-22 
The chloroethane SGV has been attained in OW-1 9 
The chlorobenzene SGV has been attained in OW-1OR 
The methylene chloride SGV has been attained in OW-1OR and OW-13 
The toluene SGV has been attained in OW-1 OR and OW-1 3 

Changes in groundwater conditions between 1999 and 2004 are illustrated for all MCLs 
and SGVs (Figures 4 and 5), and for benzene, 1,2-dichloroethene, and vinyl chloride 
(Figures 6 through 11). These findings show significant progress has been made in 
achievement of these goals over this five-year period. 

VOCs Exceeding MCLs or SGVs 

I MCLs 

I SGVs 

5.2 Demonstration of Natural Attenuation of Organic 
Contaminants 

This discussion of natural attenuation at the Carroll and Dubies Site starts with a 
description of the monitoring plan, provides an overview of degradation processes, and 
summarizes the findings to date for the MNA program. 
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5.2.1 Mor~itorirrg Program 
bv' 

Field and laboratory parameters that collectively provide information on conditions 
which are favorable to natural attenuation have been monitored with each groundwater 
sampling round since 1999. The laboratory parameters that have been analyzed are: 

Alkalinity 
Chloride 
Dissolved gases (ethane, ethane, methane) 
Ferrous iron 
Nitrate 
Sulfate 
Sulfide 
Total organic carbon (TOC) 

In addition, these MNA parameters are routinely monitored in the field: 

Temperature 
pH 
Dissolved oxygen 
Reduction/oxidation potential (redox) 

w 
MNA parameter results over time for wells in the monitoring network are provided in 
Appendices A and B. Trends and patterns in these parameters have been evaluated 
along with VOC chemical data, which provides information on the concentration 
changes and the breakdown or degradation products of the more highly chlorinated 
compounds tetrachloroethene and trichloroethene. 

An understanding of degradation products is critical in evaluating natural attenuation of 
chlorinated VOCs. As trichloroethene and tetrachloroethene are degraded through 
natural attenuation, other chlorinated VOCs for which there are MCLs and SGVs, 
primarily 1,2-dichloroethene and vinyl chloride, are created. Ultimately, it is possible for 
the compounds to be completely degraded to ethane and ethane (Figure 12), but in the 
process, concentrations of degradation products may increase while the concentrations 
of primary products decrease. 

5.2.2 Degradation Processes 

The contaminant plume at the Carroll and Dubies Site is complex, in that it shows 

IC, 
impacts from chlorinated VOCs and benzene from industrial waste disposal, and 
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organic carbon and methane from disposal of sewage and septic wastes. Likewise, 
natural attenuation pathways are complex, and interpretation of natural attenuation data 
is challenging. 

Preferential natural attenuation pathways for benzene and chlorinated VOCs are 
different (U.S. EPA, 1999a). For benzene, natural attenuatior~ proceeds at higher rates 
under aerobic conditions than under low-oxygen conditions. Anaerobic conditions, or 
conditions in which oxygen is not present, are most conducive for natural attenuation 
of chlorinated compounds through reductive dechlorination (Figure 12). Sources of 
degradable carbon, separate from the chlorinated compounds, are required to drive 
reductive dechlorination. Vinyl chloride can be degraded under either anaerobic or 
aerobic conditions, and other chlorinated compounds including trichloroethene and 
1,2-dichloroethene can be degraded in the presence of oxygen through what are known 
as cometabolic processes. An example of cometabolism is found in certain types of 
naturally-occurring bacteria that can produce enzymes for metabolizing methane, if 
methane and oxygen are present in the aquifer. These same enzymes can 
nonspecifically degrade chlorinated compounds as well (U.S. EPA, 1999a). 

Findings of MNA Program 

Waste Characteristics and the Contaminant Plume 

To better understand the findings of the MNA program, the characteristics of the former 
lagoon wastes were reviewed. Former Lagoons 3, 7, and 8 received the majority of the 
industrial wastes, including wastes containing aroniatic and chlorinated VOCs, along 
with septic wastes and sewage sludge. Former Lagoons 1,2,4, and 6 contained 
mainly septic wastes and sewage sludge. Groundwater impacts have reflected 'this 
pattern. The highest concentrations of VOCs were found downgradient of Lagoons 3, 

7, and 8, with a benzene concentration of 1,900 ug/L in OW-10 in February 1999, 
before OU1 remedial action began (Figure 6). 

MNA Pattern Evaluation 

MNA parameters fluctuate with season and have changed over time in certain cases 
(Appendix A; Appendix B), but average values for the past three years (2002 through 
2004) show clear patterns indicative of natural attenuation. 

The patterns are consistent with a groundwater plume containing VOCs from industrial 
wastes, as well as organic carbon and methane from sewage sludge and septic wastes. 
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('The closed City of Port Jervis Landfill, which underlies OW-18, OW-19, OW-21, and 
bf OW-22, could also be a source of methane and organic carbon in groundwater.) 

Figures 1 3 through 16 show average values for redox, dissolved oxygen, TOC, and 
methane relative to the 1 ug/L isoconcer~tration line for benzene (April 2004). These 
figures illustrate that reduced aquifer conditions, indicated by relatively lower redox 
values and dissolved oxygen concentrations, coincide closely with the benzene plume, 
as do areas with relatively higher TOC and methane concentrations. 

The reduced conditions within the plume are typical of an aromatic VOC plume 
undergoing natural attenuation (U.S. EPA, 1999a). Conditions are reduced because 
microorganisms have consumed oxygen to degrade benzene and other organics that 
are most amenable aerobic degradation. Within the plume the reduced environment, 
combined with available carbon as indicated by TOC results, has created conditions 
conducive to natural attenuation of chlorinated compounds through reductive 
dechlorination (U.S. EPA, 1999a). The presence of methane may also result in 
degradation of chlorinated compounds through cometabolic processes. As Figures 8 
through 1 1 show, chlorinated VOC degradation products 1,2-dichloroethene (total) and 
vinyl chloride have degraded in extent and concentration within these reduced areas 

w over the past five years. 

Monitoring wells OW-2, OW-5, OW-6, and OW-16 are on the aerobic margin of the 
plume. The aquifer in this area is more oxidized, and dissolved oxygen concentrations 
are somewhat higher. Also, TOC and methane concentrations are lower. Natural 
attenuation is occurring to some degree within these areas, as evidenced by the 
presence of 1,2-dichloroethene and occasional detections of vinyl chloride. However, 
natural degradation in these areas is slower, and is more likely to occur through 
cometabolism than reductive dechlorination. 

Evidence of Natural Attenuation from VOC Analvsis 

Trends in VOC data over time document that the natural attenuation of target 
constituents is taking place. Refer to Appendix C for VOC results for all wells in the 
monitoring network. Figure 17 shows benzene concentrations over time in three wells, 
OW-1 OR, OW-1 3, and OW-22. Exponential trend lines show that concentrations are 
trending downward with time, reflecting the efficacy of the OU1 source removal action, 
combined with natural attenuation. 
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Although results are somewhat more variable for chlorinated VOCs, results for two wells, 
OW-5, on the aerobic edge of the benzene contaminant plume, and OW-13, within the 
reduced zone of the benzene contaminant plume, also show generally downward trends 
over time (Figure 1 8). 

Downward trends in OW-2 and OW-6, also on the aerobic edge of the contaminant 
plume, are not yet apparent. There has been a reduction in the size and concentration 
of chlorinated VOCs overall since completion of the OU1 remedy (Figures 8 through 1 I ) ,  
and concentrations of the more highly chlorinated trichloroethene and tetrachloroethene 
have decreased in nearby OW-5. However, in OW-2 and OW-6, chlorinated VOC 
concentrations have been relatively stable over the past five years, fluctuating with 
groundwater elevations (Figure 19). Chlorinated VOC concentrations are anticipated to 
gradually decline through physical changes and cometabolism, but the process will be 
slower than has been observed for other monitoring wells. 

Conclusions 

In conclusion, the findings of the MNA program are: 

b 
MNA parameters have been monitored in all wells in the monitoring network, 
beginning in 1999. 

'The contaminant plume is complex, reflecting the mixture of industrial wastes, 
sewage sludge, and septic wastes that were disposed in the lagoons. 

The two types of VOCs of greatest concern in groundwater are benzene, an 
aromatic VOC, and chlorinated VOCs, including trichloroethene and 
tetrachloroethene and their associated degradation products. The aquifer 
conditions that favor biological degradation of these two constituent ty'pes are 
different. Aerobic conditions are most favorable for benzene degradation, and 
anaerobic conditions are most favorable for degradation of chlorinated VOCs. 

The pattern of MNA parameters found in the contaminant plume downgradient 
of the former industrial waste lagoons is typical for an aromatic VOC plume 
undergoing natural attenuation. Conditions are reduced within the plume 
because microorganisms have consumed oxygen to degrade benzene and other 
organics amenable to aerobic degradation. The reduced environment, combined 
with available carbon, has subsequently created conditions conducive to natural 
attenuation of chlorinated compounds. 

Groundwater conditions on the aerobic edge of the plume, in the area of OW-2, 
OW-6, and OW-5, are less conducive to degradation of chlorinated VOCs, and 
the processes are proceeding more slowly in these areas. 
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An evaluation of VOC trends supports the MNA data patterns, and documents 
ctrr that source removal corr~bined with natural attenuation has reduced 

concentrations of benzene and chlorinated VOCs in groundwater over time. 

Estimation of Natural Attenuation Trends Using 
Degradation Rate Constants 

Five years of data are now available for the wells at the Carroll and Dubies Site. These 
results have been used to estimate future trends in natural attenuation. The method 
presented in the U.S. EPA's article titled Calculation and Use of First-Order Rate 
Constants for Monitored Natural Attenuation Studies (U.S. EPA, 2002), were used for 
these estimates. This technique uses historic data to calculate the reduction in 
contaminant concentration over time at a single point, such as a monitoring well. This 
information can then used to predict the additional time required to meet the selected 
goals for the contaminants of concern. 

5.3.1 Methods 

The first step in the evaluation process was to plot the following data against time: 

Pv' Benzene 
Tetrachloroethene 
Trichloroethene 
1,2-Dichloroethene (total) 
Vinyl chloride 
Total chlorinated VOCs 

In all of the wells, the benzene levels have either reached the MCL, or have been 
consistently declining since the source removal action was completed in 1999. For 
these wells, a rate constant (boint) was derived using regression analysis. This boint is 
the rate at which the compounds of interest will degrade based on the historical data. A 
trend line, regression equation, and R~ value were calculated automatically in Excel for 
each monitoring well. The slope of the line is the Kpoint, and the y intercept is the 
calculated value at time 0 (Appendix D). 

Levels of the chlorinated VOCs in monitoring wells OW-2 and OW-6 did not show the 
same trend as seen in the benzene levels, and appeared to fluctuate with changes in 
groundwater elevations (see Section 5.2.3, Evidence of Natural Attenuation from VOC 
Analysis). Therefore, the same technique could not be used to calculate a rate constant 
for OW-2 and OW-6. Concentrations of chlorinated VOCs in well OW-5 also showed 
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effects from changes in groundwater elevations. However, the effects were not as 
distinct in OW-5, and it was possible to calculate a rate constant using a slightly 
modified method. This same method was then used to calculate the tetract~loroethene 
rate constant for this well. 

Levels of 1,2-dichloroethene (total) and vinyl chloride in OW-1OR and OW-13 showed 
decreasing trends over time, and rate constants were calculated for these compounds. 
The levels of other chlorinated VOCs in these two wells were below both the SGV and 
MCLs; therefore, they were not included in this evaluation. 

5.3.2 Results 

After reviewing all of the data, rate constants were calculated for the following wells1 
compounds: 

MW-4 - benzene 
OW-5 - total chlorinated VOCs and tetrachloroethene 
OW-1 OR - benzene and cis-I ,2-dichloroethene (total) 
OW-1 3 - benzene and cis-I ,2-dichloroethene (total) 

hw 
OW-19 - benzene 
OW-21 - benzene 
OW-22 - benzene 

Calculations show that compliance with the MCLs will be achieved within the next three 
years and within the next seven years for SGVs for the above wells (Figures 20 and 21). 
The well with the longest time to reach compliance, OW-21, will not reach compliance 
until 2012. This is because the levels of benzene in this well were 5.8 ug1L initially and 
were 2.9 ug1L in April 2004. Therefore, the slope of the regression line is relatively flat 
and the resultant Kp,i,t very low. 

In addition to the calculating a single point in time for each welllcompound to meet the 
regulatory limits, U.S. EPA (2002) recommends calculating an upper confidence limit to 
account for potential error that enters into the calculations. The confidence limits were 
calculated for each welllcompound, and are included in Figures 20 and 21. The actual 
analytical results for the wells match more closely with the single time point calculations 
than with the upper confidence limit calculations. For example, calculations for OW-22 
indicate that the MCL for benzene (5 ug1L) should be met in 2004, while the upper 
confidence limit calculation indicates that the MCL will be met no later than 2007. 

Ollr 
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Actual analytical data from 2004 show that benzene in OW-22 was 4.2 ug/L, thereby 

meeting the MCL. 

5.4 Protectiveness Determination 

As specified in U.S. EPA's Comprehensive Five-Year Guidance (US. EPA, 2001), the 
protectiveness of the 0U2 remedy must be evaluated in terms of: 

1. Is the remedy functioning as intended by the decision documents? 

2. Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives used at the time of remedy selection still valid? 

3. Has any other information come to light that could call into question the 
protectiveness of the remedy3 

This determination is addressed in two sections, the first dealing with protection of 
human health and the second dealing with ecological considerations. The focus of 
the 0U2 remedy was on the protection of human health relative to groundwater 
consumption. There was no quantitative assessment of the potential irrlpact on human 
health from exposure to Gold Creek and no detailed ecological risk assessment, 
because of the conclusion that it was unlikely that Site groundwater would adversely 
impact surface water or sediment quality in Gold Creek. Because of the interest in Gold 
Creek that has arisen in the five-year review process, it is discussed as part of 
Question 2 in the human health section and the ecological section. 

5.4.1 Protection of Human Health 

1. Is the remedy functioning as intended by the decision documents? 

Yes. Natural attenuation, the primary element of the 0U2 remedy, is working. Drinking 
water criteria have been achieved in about half of the wells where exceeded in 1999. 
The primary risk drivers in groundwater, benzene and vinyl chloride, have decreased on 
average by 96% and 91 O h ,  respectively. VOC concentrations have declined significantly 
throughout the plume, and the extent of the plume has been reduced. As 
concentrations decline, so have human health risks. 
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2. Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
bf action objectives used at the time of remedy selection still valid? 

Yes. The exposure assumptions, toxicity data, and remedial action objectives are still 
valid, while the established groundwater cleanup levels at the time of the 0U2 ROD, 
Federal MCLs, and NYSDEC SGVs, are conservative from a risk perspective. 

This question is examined in greater detail in the sections reviewing the 0U2 risk 
assessment and potential human health issues today for groundwater and Gold Creek. 

0U2 Risk Assessment 

The baseline risk assessment for 0U2 summarized in the September 1996 0U2 ROD 
(U.S. EPA Region 2, 1996) evaluated potential human health effects for current and 
futl- re receptors at the Site under baseline conditions, that is, conditions before source 
removal and natural attenuation resulted in reduced concentrations of organic contami- 
nants in groundwater. In summary, the findings of the baseline risk assessment were: 

Hazard Identification and Chemicals of Concern - All chemicals that were 
detected in at least one outwash unit monitoring well were quantitatively 

elm+ evaluated. 
Exposure Assessment - The exposure assessment identified potential current 
and future receptors at the Site. There were no current on-Site groundwater 
users of the outwash aquifer. A production well north and west (upgradient) of 
the lagoons on the Joe Carroll property was completed in bedrock. This well was 
tested in 2003 and was nondetectable for VOCs except for acetone, which was 
also detected in the trip blank (Shield, 2003). The potential off-site current and 
future receptors that were evaluated were residents to the east or southeast of 
Gold Creek that use groundwater as drinking water, and recreational users of 
Gold Creek. Measured groundwater concentrations in Site wells combined with 
groundwater modeling, sediment data from Gold Creek, and sampling results 
from off-site residences on the other side of Gold Creek indicated that exposure 
was not occurring; therefore these receptors were not quantitatively evaluated in 
the risk assessment. 

The receptors who were quantitatively evaluated in the baseline risk assessment 
were future on-Site workers who could potentially be exposed to chemicals of 
concern in groundwater used for drinking. Future residential use of the Site was 
not quantitatively evaluated because the Site and immediately adjacent land are 
zoned exclusively for industrial land use. 

Toxicitv Assessment - Established toxicity indices for chemicals of concern were 

w obtained from U.S. EPA guidance. The toxicity indices used in the original risk 
assessment are not known to have chanaed. 

Supporting Documentation for Five-Year Review 
Carroll and Dubies Superfund Site March 2005 
Town of Deerpark, Orange County, New York 26 Cardinal Resources, Inc. 



w Risk Characterization - For potential future on-Site industrial users exposed to 
groundwater at the Site, the total cancer risk was calculated as 1.4 x 1 om4, which 
is within the U.S. EPA target range of to 1 om6. The total hazard index was 
0.55, less than the acceptable level of 1 .O. For the cancer risk from organic 
chemicals, vinyl chloride accounted for 68% of that risk, benzene accounted 
for 8%, tetrachloroethene accounted for 2.5%, and trichloroethene accounted 
for 0.4% 

Groundwater 

Today, the exposure assessment conducted for the baseline risk assessment is still 
appropriate. The Site and surrounding land continue to be zoned for industrial use only. 
Downgradient groundwater users continue to be protected because the contaminant 
plume has been substantially reduced in extent and concentration. Although there are 
no on-Site industrial workers who are ingesting Site groundwater, and it is unlikely that 
there will ever be, concentrations of organic contaminants in on-Site monitoring wells 
have substantially decreased, especially for those chemicals, vinyl chloride and 
benzene, that pose the greatest risk. In 1999, the average vinyl chloride concentration 
in monitoring wells where detected (5 wells) was 12.9 ug1L; in 2004, the average 
concentration where detected (6 wells) was 1 .I ugIL, an average decrease of 91 %. In 

Isr 
1999, the average benzene concentration in Site wells where detected (1 2 wells) was 
205.2 ug1L; in 2004, the average concentration in wells where detected (1 0 wells) was 
7.2 ug/L, an average decrease of 96%. There is no need for quantitative risk analysis at 
this point, but it is clear that risks which were originally within the acceptable range have 
been further reduced by the 0U2 remedy. 

Gold Creek 

There are two sedimentlsurface water locations on Gold Creek that have been sampled 
with every round of groundwater sampling, SEDISW-001, downgradient of the Site, and 
SEDISW-002, upgradient of the Site. SEDISW-001 is also downgradient and within 
about 200 feet from the closed city landfill. The sampling points on Gold Creek were 
selected to be as close as possible to the western bank, at the point where groundwater 
from upgradient areas would first discharge to surface water. 

The premise of the baseline risk assessment was that constituents of concern in 
groundwater from the Site were unlikely to impact Gold Creek. 'This premise was based 
on sampling data and flow and transport modeling. Five years of groundwater 
monitoring following source removal continues to support this premise. Groundwater 

blf quality in OW-1 8 and OW-1 9, the furthest downgradient nior~itoring wells before Gold 
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Creek, corltinues to improve, and concentrations of VOCs tt~roughout the plume have 
declined. Although there have been occasional detections of organic constituents in 
sediment and s~~rface water, there is no pattern of impact from Site-related chemicals. 

Tables 3 and 4 summarize VOCs and SVOCs that have been detected in surface water 
and sediment samples. The occasional low detection of a VOC or SVOC in surface 
water or sediment was in most cases for compounds that are common artifacts of 
sampling or laboratory analysis (acetone, 2-butanone, methylene chloride, toluene, 
bis 2-ethylhexyl phthalate, di-n-butyl phthalate). For all other constituents, reported 
concentrations were estimated resl-~lts below the reporting limits (J-qualified). 

Since August 2001, detected constituents in surface water have been below MCLs and 
SGVs; the only constituent detected at all since September 2002 has been acetone in 
the upgradient sample. 

NYSDEC (1 998) developed a guidance manual for screening contaminated sediments. 
The screening tables provided in this guidance document do not provide default 
concentrations for the constituents reported for Gold Creek. There are guidance values 
for human health bioaccumulation for benzene and vinyl chloride that can be applied if 
the organic carbon content of the sediments is known. The organic carbon content 
of Gold Creek sediments has not been measured. However, if a concentration of 1 % 
organic carbon is assumed, a screening value of 6 micrograms per kilogram (uglkg) 
would be derived. All reported benzene concentrations were below this level. 

Because no default concentrations have been identified that specifically relate to human 
exposure to sediments, the conservative U.S. EPA Region 9 Preliminary Remediation 
Goals (U.S. EPA, 2005) for residential soil are provided in Table 4 as a comparison. 
Region 9 PRGs are risk-based values derived from standard risk assumptions, and are 
used as a guide for review and planning. Reported concentrations in sediments in all 
cases are an order of magnitude or more below the PRGs. 

3. Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No. Human health continues to be protected by the 0U2 remedy. Risks to potential 
future on-Site industrial workers who may ingest groundwater are likely to be much 
lower than the acceptable risk projected in the baseline risk assessment, because 

k& VOCs posing the highest relative risk have been substantially reduced. Although there 
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have been low detections of VOCs and SVOCs on occasion in sediment and surface 
water in Gold Creek, concentrations are below drinking water standards and risk-based 
guidelines that are acceptable for residential soil. 

Protection of Ecological Receptors 

1. Is the remedy functioning as intended by the decision documents? 

Yes. The decision documents found no evidence that Gold Creek was or would be 
impacted by the Site, and therefore ecological receptors would not be harmed. Today, 
five years after implementation of the 0U2 remedy, there continues to be no indication 
of impact to Gold Creek that could result in harm to ecological receptors. Source 
material has been removed, the groundwater plume continues to degrade, and the 
potential for harm to Gold Creek has been reduced even further. 

2. Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives used at the time of remedy selection still valid? 

A quantitative baseline ecological risk assessment was not performed before the ROD 
process, because the baseline risk assessment found no evidence that Gold Creek was 
or would be impacted by the Site. 

As described above for protection of human health, VOCs and SVOCs have 
occasionally been detected in surface water and sediment samples from Gold Creek. 
These concentrations have been compared to currently available guidance. 

The NYSDEC standards for surface water quality found in 6 New York Code of Rules 
and Regulations (NYCRR) Part 703 (NYSDEC, 2005) have been reviewed relative to 
aquatic protection standards. Although there are SGVs for the protection of human 
health, which are shown in Table 3, there are not standards for aquatic protection for 
the detected constituents. 

Guidance values for sediment quality can be found in the Screening Quick Reference 
Tables developed by the National Oceanic and Atmospheric Administration (NOAA), 
which can also be accessed through the U.S. EPA website (NOAA, 2005). Di-n-butyl 
phthalate is the only chemical detected in sediments over the past five years for which a 
sediment guidance value is available in the reference tables. There is an upper effects 
threshold guidance concentration of 100 uglkg for di-n-butyl phthalate, based on 

CI bioassay results for Hyalella azteca, a crustacean. Concentrations of this chemical 
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were reported in both upstream and downstream sediment samples in 1994, 1997, and 
1999, but have not been detected since. The NYSDEC guidance on contaminated 
sediments (NYSDEC, 1998) provides a value for one detected constituent, 
bis (2-ethylhexyl)phthalate, that can be applied if sediment organic carbon content is 
known. If a 1 % organic content is assumed, the guidance value is 1995 uglkg, greater 
than the concentration of 590 J uglkg reported in 2000. 

3. Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No, based on the low concentrations of VOCs and SVOCs that have been occasionally 
detected in surface water and sediment samples from Gold Creek and the lack of 
applicable standards or guidance values for the constituents detected, it is unlikely that 
conditions pose ecological risks. 

- - -- 

supporting ~ocumentationfor ~ i v e x a r  ~ e v i e i  
Carroll and Dubies Superfund Site March 2005 
Town of Deerpark, Orange County, New York 30 Cardinal Resources, Inc. 



hi# 6.0 References 

Blasland and Bouck Engineers, 1992, Preliminary Remedial lnvestigation Results, 
Carroll and Dubies Superfund Site, Port Jervis, New York, Volumes I and 2, 
Submitted to the U.S. EPA on behalf of the PRP Group. 

McCarty, Perry L., 1996, Biotic and Abiotic Transformations of Chlorinated Solvents in 
Groundwater, Presented at the Symposium on Natural Attenuation of Chlorinated 
Organics in Groundwater, sponsored by U.S. EPA, Dallas, Texas, EPAl540lR- 
961509, September 1996. 

National Oceanic and Atmospheric Administration Website, 2005, 
http://response.restoration.noaa.gov/cpr/sediment/squirtlsquirt.html. 

New York State Department of Environmental Conservation Website, 2005, 
http://www.dec.state.ny.us/website/regs/part703. html. 

New York State Department of Environmental Conservation, 1998 (November), 
Updated July 1999, Memorandum on Treated Water Effluent Criteria for Carroll 
and Dubies Site from Sudhir Mahatma to Robert Knizek. 

New York State Department of Environmental Conservation, 1998, Technical Guidance 
for Screening Contaminated Sediments, Prepared by the Division of Fish, Wildlife, 
and Marine Resources, March 1998. 

New York State Department of Environmental Conservation, 1994, Division Technical 
b' and Administrative Guidance Memorandum (TAGM): Determination of Soil 

Cleanup Objectives and Cleanup Levels, TAGM 4046. 

Remediation Technologies, 1996, Feasibility Study for the Groundwater Operable Unit, 
Carroll and Dubies Site, Submitted to the U.S. EPA on behalf of the PRP Group. 

Remediation Technologies, 1995, Supplemental Hydrogeologic Remedial Investigation, 
Subrrlitted to the U.S. EPA on behalf of the PRP Group. 

Remediation Technologies, 1995a, Addendum to Supplemental Hydrogeologic 
Remedial Investigation: Results of Field lnvestigation at Carroll and Dubies Site 
During April 1995, Submitted to the U.S. EPA on behalf of the PRP Group. 

Shield Engineering, 1998 (August), PrefinaVFinal Design Submittal, Carroll and Dubies 
Superfund Site, Town of Deerpark, Orange County, New York, Submitted to 
the U.S. EPA on behalf of the PRP Group. 

Shield Environmental Associates, Inc., 2004, Annual Monitoring Report, April 2004, 
2004 (July), Submitted to the U.S. EPA on behalf of the PRP Group. 

Shield Environmental Associates, Inc., 2003, Garage Sampling Report - July 2003, 
Carroll and Dubies Superfund Site, Letter Report prepared for Dean Maraldo, 
U.S. EPA Region 2, dated August 6, 2003. 

Shield Envirorlmental Associates, Inc., February 2000, Updated June 2000, Remedial 
Action Report, Carroll and Dubies Superfund Site, Town of Deerpark, Orange 

bf County, New York, Submitted to U.S. EPA on behalf of the PRP Group. 

Supporting Documentation for Five-Year Review 
Carroll and Dubies Superfund Site March 2005 
Town of Deerpark, Orange County, New York 3 1 Cardinal Resources, Inc. 



Shield Environmental Associates, Inc., 1998a (August), Remedial Action Work Plan, 
hi+ Carroll and Dubies Superfund Site, Town of Deerpark, Orange County, New York, 

Submitted to U.S. EPA on behalf of the PRP Group. 

Shield Environmental Associates, Inc., 1998 (August), Final Remedial Design Work 
Plan Addendum, Carroll and Dubies Superfund Site, Town of Deerpark, Orange 
County, New York, Submitted to U.S. EPA on behalf of the PRP Group. 

United States Environmental Protection Agency Region 9 Website, 2005, 
http://www.epa.gov/Region9/waste/sfund/prg/files/O4usersguide. pdf and 
http://www.epa.gov/Region9/waste/sfund/prg/files/O4prgtable.pdf. 

United States Environmental Protection Agency, 2002, Calculation and Use of First- 
Order Rate Constants for Monitored Natural Attenuation Studies, Prepared for 
the National Risk Management Research Laboratory by Charles J. Newell, 
H.S. Rifai, J.T. Wilson, J.A. Connor, J.A. Aziz, and M.P. Suarez, 
EPA/540/S-2/500, November 2002. 

United States Environmental Protection Agency, 2001 (June), Comprehensive Five- 
Year Review Guidance, Office of Emergency and Remedial Response, 
EPA/540/R-01/007. 

United States Environmental Protection Agency, Region 2, 1999 (November), Letter 
regarding Variance to the PrefinalIFinal Design from Doug Garbarini to Duane 
Guilfoil, Shield Environmental Associates, Inc. 

eu United States Environmental Protection Agency, 1999a, Microbial Processes Affecting 
Monitored Natural Attenuation of Contaminants in the Subsurface, Prepared for 
the Office of Solid Waste and Emergency Response by Ann Azadpour-Keeley, 
H.H. Russell, and G.W. Sewell, EPA/540/S-99/001, September 1999. 

United States Environmental Protection Agency, Region 2, 1998, Explanation of 
Significant Differences, Carroll and Dubies Sewage Disposal Site, Town of 
Deerpark, Orange County, New York. 

United States Environmental Protection Agency, Region 2, September 1996, Record of 
Decision, Carroll and Dubies Sewage Disposal Inc., Groundwater Operable Unit, 
Superfund Site, City of Port Jervis, New York. 

United States Environmental Protection Agency, 1989, Methods for Evaluating the 
Attainment of Cleanup Standards, Volume I: Soils and Solid Media. 

Supporting Documentation for Five-Year Review 
Carroll and Dubies Superfund Site March 2005 
Town of Deerpark, Orange County, New York 32 Cardinal Resources, Inc. 



Tables 



Table 1 
Strategy for Monitoriqg Well Selection 

C:Projects/l05-0035hvTable I - Strategy 

Location 

OW-3 

OW-7 

OW-' 

Criteria 

- MW-4 and OW-3 have essentially the same completion 
- MW-4 and OW-3 are both immediately downgradient of Lagoon 1 
- MW-4 and OW-3 had the same suite of contaminants, and similar concentrations 

- OW-4 was within the area of excavation for Lagoons 4 and 8 
- OW-13, OW-22, and OW-21 are downgradient of this location 
- OW-4 was nondetect or had low estimated values below MCLs in sampling 
episodes prior to excavation 

- OW-7 had low detections of benzene compared to OW-13, and was nondetect for 
other VOC constituents of concern 

- OW-13, near OW-7, had benzene detections and chlorinated detections 

- OW-17 is outside of the maximum extent of the impacted groundwater 
- Upgradient OW-16 is nondetect 
- OW-17 was nondetect during the RI sampling 
- Upgradient wells have continued to decrease in concentration 

- Originally installed to test for vertical dispersion and hydraulic gradient 
- Completed immediately adjacent to OW-18 
- Both wells nondetect for VOCs pre-excavation 
- OW-18 was selected as a better sentinel well based on its completion depth 

w 



Table 2 
MCL and SGV Exceedances, 1999 and 2004 

'OW-10 was replaced with OW-1OR in 2000. OW-10 was abandoned because it was within the OU1 construction area. 

C:Projects/l05-0035TTable 2 - Exceedances 

Well 

M W-4 

OW-2 

OW-5 

OW-6 

SGV 

uglL 

1 

5 

1 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Compound 

Benzene 

1,2-Dichloroethene (1,2-DCE) 

Benzene 

Tetrachloroethene (PCE) 

Trichloroethene (TCE) 

1,2-Dichloroethene (1 ,2-DCE) 

Tetrachloroethene (PCE) 

Trichloroethene (TCE) 

1,2-Dichloroethene (1 ,2-DCE) 

Tetrachloroethene (PCE) 

Trichloroethene (TCE) 

1,2-Dichloroethene (1,2-DCE) 

MCL 
uglL 

5 

70 

5 

5 

5 

70 

5 

5 

70 

5 

5 

70 

1999 

MCL 
X 

X 

X 

X 

X 

X 

X 

2004 
Exceedance 

SGV 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

MCL 

X 

X 

X 

X 

X 

X 

Exceedance 
SGV 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Detected TCL Volatile and Semivolatile Organic Compounds in Sediment (uglkg) 
April 2004 

Carroll and Dubies Superfund Site 
Town of Deerpark, Orange County, New York 

Notes: 
PRG = Preliminary remedial goals established by U.S. EPA Region 9 for residential soil. NA = Not analyzed 
TCL = Target Compound List J = Estimated result; result is less than method reporting limit 
ND = Not detected at reporting limit prior to 06/08/00. TB = Detected in trip blank 
< = Not detected at the method detection limit. FB = Detected in field blank 
NR = Analyte not reported 
B = Method blank contamination. The associated method blank contains the analyte at a reportable level. 
R (DATA VALIDATION QUALIFIER) = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet QC criteria. The presence or absence of the analyte cannot be verified. 
# = This value represents a probable combination of 3-methylphenol (mcresol) and 6-methylphenol (pcresol). 
UJ (DATA VALIDATION QUALIFIER) = Analyte not detected above the reporting limit; however, the reporting limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the analyte in the sample. 
Methylene Chloride (2.6 uglkg J, FB, TB) was detected in SED-1 during 4/04 sampling round. 

C:Projectsll05-0035TTable 4 - Sediment VOCs-SVOCs l o f l  3/8/2005 

Analyte 

Preliminary Remedial 
Goals (PRG), uglkg 

09/27/94 

0211 8/99 

vocs 

Acetone 

1.4E+7 

58 

<28 

svocs 

3.5E+4 

ND 

<450 

Benzene 

6.4E+2 

ND 

<6.9 

Di-n-butylphthalate 

6.1E+6 

190 J,B 

77 J 

2-Butanone 

2.2E+7 

<20 

<28 

CMethylphenol 

3.1E+5 

ND 

<450 

Disulfide 

3.6E+5 

NR 

c6.9 

''2-Dich10r0- 
ethene (total) 

4.3E+4 

ND 

e6.9 

Toluene 

5.2E+S 

ND 

<6.9 

Vinyl Chloride 

7.9E+l 

<20 

< I 4  
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oW-1sg MONITORING WELL ID 
AND LOCATION 

SOD-2/SW-2 0 SEDIMDlT/SURFACE WATER 
SAMPLE LOCATON 

SCALE 
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LEGEND: 

OW-16+ MONITORING WELL ID 
AND LOCATDN (SAMPLED) 

OW- 1 7+ MONITORING WELL ID 
AND LOCATION (NOT SAMPLED) 

SED-2/W-2 0 SWMENl/SURFME WATER 
WPLE L O C A m  

EX- FODOUL MCL AND 
SATE SGV FOR ON1 
MORE CONSTITUM 

EXCOEDS STATE X A  
ONLY FOR ONE OR 
MORE m N m m  

I 

+: 
f% 

1 

250' u 2%' 500' 

SCALE 

INFORMATION OF FACT: 
I .  ME M O I ( I ~ Y ) ~ ~  WEUS AND U M ~  SITE LocAnoN OF P ~ S ~ C A L  

MTURES HEREON ARE BASED ON A FlM SUKVFf MADE FOR PROPER 
ORIWAIlON WnH A NU SlTE PUN REING PREPARED BY SHIELD E)SVIRONMENTM 
ASSOCIATES. INC. 

2. THE HORIZONTAL POSlTlON OF THE HERElN SURMYm .CARROLL AND DUBIES' 
SED-2/SW-2 0 SUPOiNND SITE IS BASED ON NEW YORK GEODEllC COFllROL MONUMENTS PID 

/ LY2611 (LAUREL) AND PID / M3870 (DUNNE). I 
NOTE: M E  OLMNES OF THE FORMER UGOONS ARE BASED ON THE ACTUAL EXCAVATION. I 
SOURCE: MASER CDNSuLnw PA MCNITORING WELL m n o N  PUN. 

INDMN). SUOOPB, MARCH 5. 199s. 

FIGURE 4 
CARROLL AND DUBIES SUPERFUND SITE PRE-EXCAVATION EXCEEDANCE OF 
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SED-2/SW-2 0 SUPERFUND SITE IS BASED ON NEW YORK GEODmC WFlTROL MONUMENE PID 
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FEATURES SHOWN HEREON ARE BASED ON A R M  SURVEY W E  FOR PROPER 
ORIENTATION wrm A NU sm PLAN BONG PREPARED BY SHIELD ENVIRONMENTAL 

2. THE HORIZONTAL POSITION OF THE HERON SURMYED %ROLL AND DUBIES' 
SED-2/W-2 0 SUPERFUND SITE IS BASED ON NEW YORK GEODLTIC CONTROL MONUMENTS PID 

# LY2611 (LAUREL) AND PID # AB3870 (DIANNE). 

AWUSTED TO NAD 1983 mTHlN THE NEW YORK STATE PLANE COORDINATE SYSTEM. 

I NOTES: 
1. RESULT SHOWN FOR OW-10 IS THE JANUW 2000 RESULT FOR OW-lO(R). 

1 2. MCL AN0 SGV FOR VlNn CHLORIDE ARE 2 ug/L 

NOTE: THE OUTLINES OF THE FORMER UGOONS ARE BASED ON THE ACTUAL EXCAVATION 

SOURCE: MASER CONSULTING P A  MONrrORlNG WELL LOCATION PLAN. 
INDEXN). SU00Q9. MARCH 3. 1999. 

FIGURE 10 
CARROLL AND DUBIES SUPERFUND SITE PRE-EXCAVATION 

TOWN OF DEERPARK, ORANGE COUNTY, NEW YORK VINYL CHLORIDE CONCENTRATIONS 

CARDINAL , ,  105-0035 FEBRUARY 1999 
I 

o lm cum nu 19005 I SCALE I AS NOTED ~wRRENT 

R E S O U R C E S  
-07- E - 

NO~DRWNlMlE IREVlSKm NO* 1 105-0035-0300-10 I .-.SlON I J 



LEGEND 

VAULT . . - CONC. 
(SUPPLY waL) \ 

ow-1 7+ MONllOfflNG WELL ID 
AND LOCATION (NOT SAMPLED) 

SWMENT/SURFKE WATER 
SAMPLE LOCATION 

- VINYL CHLORIDE CONCENTRATION [U.wklJ ru.' 13 
2 - CONTOURS IN ug/L 

(DASHED WHERE INFERRED) 

(AQnl VINYL CHLORIDE CONCENlRATION 

ESTIWEO RESULT, RESULT IS 
LESS THW REWRnNG UMrr 

+ ow& I"--' 
3w-5 INW I F (ND) 

> '  - 

SCALE I 
INFORMATION OF FACT: 
1. THE MONITORING/RECOMRY WELLS AND UMED S E  LOCADON OF PHYSICAL 

FEATURES SHOWN HEREON ARE BASED ON A FIELD S U M  MADE FOR PROPER I 
ORIENTATION WrlH A FULL S m  PLAN BEING PREPARED BY SHIELD ENVRONMENTAL 
ASSOCIATES, INC. 

2. THE HORIZONTAL POSITION OF M E  HERON SURMMD '%ARROU AN0 DUBIES' 
SED-2/W-2 0 SUPERFUND S E  IS EASED ON NEW YORK GEODmC CONTROL MONUMENTS PID 

f LY2611 (LAUREL) AND PI0 # M3870 (DIANNE). 

WU!STED TO NAD 1983 WITHIN THE NEW YORK STATE PLANE COORDINATE SYSTEM. 

NOTE: THE OUTLINES OF THE FORMER LAGOONS ARE EASE0 ON M E  ACTUAL MCAVATION 

NOTE: 
MCL AND SGV FOR VINYL CHLORIDE ARE 2 ug/L 

SOURCE: MASER CONSULTING P A  MONITORING WELL LOCATION PLAN. 
INOMN). SU00Q9. MARCH 3. 1999. 

@ . , FIGURE 11 
CARROLL AND DUBIES SUPERFUND SITE , Y 

TOWN O f  DEERPARK, ORANGE COUNTY, NEW YORK &/lNyL CoNCENTRATloNS 

C A R D I N A L  I 
1050035 APRIL 2004 

[ R E S O U R C E S  
I 

o [ECU I CAW ~ L E  19005 I SCUE I AS NOTED ~CURRM M E  1 03-07-2005 

NO IDRWN I ME IREVTSION ~REV~SION 1 0 



Figure 12 

Anaerobic Degradation through Reductive Dechlorination 
Pathway for Tetrachloroethene and Trichloroethene 

Source: P. L. McCarty, 1996. 

f \ f \ 

C:Projects/lOS-0035IwFigure 12 - Pathway 

Tetrachloroethene 
(PCE) 
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cis-1,2- f 7 f \ 

+ Dichloroethene Vinyl Chloride 
(1,2-DCE) 

Ethene + Ethane Trichloroethene 
(TCE) 

\ J 
\ 1 

-, 



LEGEND: 
OW-15+ MONIRRO WDI ID 

AND m n m  (WPLED) 

OW-17+ U O N ~ N C  wu ID 
AND W T D N  (NOT SAMPLOD) 

SOD-2/SW-2 0 SODIMMT/SURFACE WATER 
SAMPLE LOCATION 

APRIL 2004 

-1- BENZENE cmcmmnm 
CONTOURS IN I&. 
( W E D  WERE INFERRED) 

POSmM RaXm REAMNGS 
('It) IN (mv) AMRK;E lWDlNGS 

FOR 2002 - 2004 

NEUITNE lMXm READINGS 
(-37) IN (mV) AVERAGE RUMNOS 

FOR2002-2m4 

L W  V 

SCALE I 
INFORMATION OF FACT: 
1. THE MONITORING/RECOKRY WEUS AND LIMITED !3lE LOCATION OF PmSlCK 

FEATURES SHOWN HEREON ARE WED ON A F l M  S U W  MADE FOR PROPER 
ORlPITAllON WTRI A NU SITE PUN BONG PREPARED BY SHIELD PNlRONMENTAL I 
ASSOCWTES. INC. I 

2. THE HORIZONTAL m m o N  OF THE HERUN SURMYED I%ARROU AND DUBIES' 
=-2/SW-2 0 SUPERNND SITE IS WED ON NEW YORK GEODEllC COFlTROL MONUMEHlS PID 

# LY2611 (LAUREL) AND PID # A03870 (MANNE). I 
ARlUmD TO MAD 1983 WITHIN THE NEW YORK STATE PUNE COORDINATE SYSTDI. I 

NOTE. THE OUTLINES OF THE FORMER LAGOONS ARE WED ON THE ACTUAL EXCAVATION. I 
SOURCE: W E R  CONSULTING PA. MONrrORlNG WELL LOCATION PUN. 

INDMN). SUOOQS. W H  3. 1999. 

FIGURE 13 
CARROLL AND DUBIES SUPERFUND SITE 

TOWN OF DEERPARK, ORANGE COUNTY, NEW YORK AVERAGE REDOX VALUES 

~ A L , J I N A L  I 
1050035 2002 - 2004 

0 ECM 
C*DD FILE 9005 rn 

R E S O U R C E S  NOIW~WNIMK I- iauoollu~~ I ~ J M T E  NO. l 105-00350300-1 3 I ~ N  1 0  



/ 

/ SCALE 

(A?- INFORMATION OF FACT: 
I. ME MON~RING/RECOMRY W ~ L S  AND UMITU) sm m n o n  OF PHYSICAL 

0 
FEATURES SHOWN HEREON ARE BASED ON A FIELD S U M  W E  FOR PROPER 
ORIENTATION WlTH A NU S E  PUN BONG PREPARED BY SHIELD PNIRONMMTAL 
ASSOCIATES. INC. 

2. THE HORIZONTAL POSmON OF M E  HEREIN SURVFfED -CARROLL AND D U B I W  
SUPERFUND S E  IS EKED ON NEW YORK GEODEllC CONTROL MONUMENTS PID 

LY2611 (LAUREL) AND PID / -70 (DMNE). 

ADJUSTU) TO NAO 1983 WlTHlN THE NEW YORK STATE PUNE COORDINATE SYSTEM. 

NOTE: M E  OWLINES OF M E  FORMER LAGOONS ARE BASED ON THE ACTUAL EXCAVATION 

SOURCE: MASER CONSULTING P A  MONTTORING WELL LOCATION PUN. 
INDMN). SUOOP9. MARCH 3. 1999. 

FIGURE 14 

- I CARROLL AND DUBIES SUPERFUND SITE 
41;; I TOWN OF DEERPARK, ORANGE COUNTY, NEW YORK AVERAGE DISSOLVED OXYGEN (XNCENTRATIONS 

k' ~ ~ D ~ I L I A I  1050035 2002 - 2004 



LEGEND: 
OW-' 84, ~ m ~ ~ y & ~ ~ ~  

ow-1 7+ M O N ~  WELL ID 
AND LOCAm (NOT Wwo) 

SWMENT/suwKE WATER 
SAWPIE LOCATION 

APRlLaOM 
BMZWE-m 
colsnnrRS IN ug/L 
(DASHED WHERE INFERRED) 

CONC. VAULT 
(SUPPLY WEU) 7 r 

SCALE 

INFORMATION OF FACT: 
1. THE MONTTORING/RECOMRY WELLS AND UMlTED SKE LOCATION OF PHYSICAL 

FEATURES SHOWN HEREON ARE BASED ON A FIELD SURVEY MADE FOR PROPER 
ORIENTATION WITH A NU SITE PLAN BEING PREPARED BY SHIELD PMRONMENTAL 
ASSOCIATES. INC. 

2. THE HOMZOHTAL PosrnoN OF THE HEREIN SURVEYED .MROU AND DUBIES- 
SUPERFUND !3€ IS BASED ON NEW YORK GEODEllC CONIROL MONUMENT!3 PID 
f LY2611 (LAUREL) AND PID f A63870 (DWNE). 

ADJUSTED TO NAD 1983 WITHIN THE NEW YORK STATE PLANE COORDINATE SYSTDI. 

NOTE. THE OUTUNES OF THE FORMER UGOONS ARE WED ON THE ACTUAL MCAVATION 

SOURCE: MASER CONSULTING P A  MONITORING WELL LOCATION P M .  
INDMN). SU0009. M4RCH 3. 1999. 

FIGURE 15 
CARROLL AND DUBIES SUPERFUND SITE AVERAGE TOTAL 

TOWN OF DEERPARK, ORANGE COUNTY, NEW YORK ORGANIC CARBON CONCENTRATIONS 
1050035 2002 - 2004 

I 
P F S O U R C E S  0 [ECU I W FYE 19005 1SCU.E I AS NOTED 1 CURRENT MTE: 1 03-07-200: 

I NO IDRWN I ME IREVSION I-N l a  



LEGEND: 
O W - 1 8 ~  

OW-17+ VWRDD w a  m 
AND ~ T K ) M  (NOT WPLED) 

CONC. VMJLT 
SUPPLY rrm) 7 1 

S E D I M E N T / S U m  WATER 
W P L E  LOCCmON 

APRlL 2404 
BP(ZME ~ T I o N  
CONTOURS IN ug/L 
(MEHOD WHERE INFERRED) 

M E M M .  ~ T I O N S  
GRM7PRw50mp/L 
~ ~ m 2 0 0 2 - 2 -  

MElHME ~ ~ I l C N S  

INFORMATION OF FACT: 
1. THE M O N I I O R I N G / R ~  WELLS AND UMmD SllE LOCATION OF PHYSICAL 

FEATURES SHOWN HEREON ARE WED ON A FlM SIJRVM MADE FOR PROPER 
O R I P ( T ~  WITH A NU SllE PUN BEING PREPARED BY S H I M  ENVlRONMDJTAL 
ASSOCIATES. INC. 

2. ME HORIZONTAL POSmON OF THE HERON UlFNEMD I%ARROLL AND DUBIES' 
Sm-2/SW-2 0 SUPERFUND SllE IS BASED ON NEW YORK GEODmC CONTROL MONUMENTS PID 

f LY2611 ( W R a  AND PID f AS3870 (DUNNE). 

ADJUSTED TO N4D 1983 WITHIN THE NEW YORK STATE PLANE COORDINATE %STEM. 

NOTE: THE OUTLINES OF THE FORMER UGOONS ARE WED ON THE ACTWL EXCAVATION 

SOURCE: MASER CONSULTING PA. MONIIORING WELL LOCATION PUN. 
INDMN). SUOOQg. W?CH 3. 1999. 

FIGURE 16 
CARROLL AND DUBIES SUPERFUND SITE 

TOWN OF DEERPARK, ORANGE COUNTY, NEW YORK AVERAGE METHANE CONCENTRATIONS 

CARDINAL o [Ear I 1 cADo u (so05 1 s ~ ~ i l ~  1s NOTED 

1050035 2002 - 2004 
I 

R E S O U R C E S  
 CURRENT DATE: 1 03-07-2005 

r NO~DRYYNIDATE ~VMSION ~CHW IDATE JAPPMIME o n  No. 1 105403510300116 - - 



- <+ 

'- Figure I 7  
I - enzene Concentration Trends 

Pre-Excavation to April 2 9 4 ,  ,,, %,,, . , . 
-+,.. I.*.. 4% *-LC. .- *-;*;,*(; 
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C:Projects/1050035/Figure 17 - Benzene 



Chl nated VOC Concentration Trends 
Pre-Excavation to April 2004 

+ 
+ 

I P 8 , "  # 9 . , \@ 3 P P* 

+ 1,2-Dichloroethene 0 Tetrachloroethene + Trichloroethene I 
I I 

OW-13 
70 -- - .- 

&0 - : 
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L-dichloroethene + Vinyl Chloride 



Figure 19 

I - .  

C RgI onship Between Groundwater Elevations 
nd Chlorinated VOC Concentrations 

r 8 - - ,.J' ;;< 

1 -  
-Dichloroet -7 433.00 

. 4 Smundwater Elevation, feet msl 

t 
OW-6 - Tetrachloroethene 

- Tetra&low~Concentration, ug/L - ~dundwater Elevation. feet rnsl I 



Well 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

.................. 
...................................... ............................................................................................................................................................................................................................................................ OW-lOR ................................................................................................... 

......................................... 

....................... 
........................................................................................................................................ ................................................................................................................................................................................................................... 

.................................... 
ow-1 3 .." ................................. 

@ ........................................................................ 

a.............................................................................................. --.- .................. 

................................................................................................................. ........................................................................ .................................... 

....................................................................... 

KEY 
Estimated year SGV will be reached. ............ "..". 0.95 conffdence interval for SGV. 
Estimated year MCL will be reached. ......... .95 confidence interval for MCL. 
= Average range between target year and 0.95 confidence 

interval for monitoring wells shown on chart. 



C:Projects/105-0035lFigure 21 - VGDCE-PCE Chart 





SCALE I '  

5tamE t#aEr? COAIWLTW PA.  PUN. 
M&N). sugopo, m 3, rm. 

I T 
FIGWE 23 

CARROLL AND auBlEs SUPERFUND SITE 
TOWl"d W DE€RPARK, ORANGE COUbJ'W, MEW YORK TRIGHLOR~THENE ~ N T W k T I L M Y S  



LEGEND: 
OW-l6+ MONITORING  ILL ID 

AND WCATION (SAMPLED) 

OW-1 7+ MONITORING WELL ID 
AND LOCATION (NOT SAMPLED) 

SED-2/SW-2 0 SWMENT/SURFACE WATER 
SAMPLE LOCATION 

mRmlLoR(KMENE 

-5- CONcENrR4mN 
CONIUURS IN ug/L 
(DASHED WHERE INFERRED) 

m R m l L O r n E N E  '1 mc-niUTlON IN up/L 

ESTIMATED RESULT. RESULT IS 
LESS THAN REWRTlNG LIMIT 

I !::D S W  FOR T€llWHLORO~ENE E I ug/L 

250' 0 250' 

SCALE 
-' I 

INFORMATION OF FACT: 
1. M E  M O N l T O M G / R E ~  WELLS AND LIMITED SITE LOCAllON OF PHYSICAL 

FEATURES SHOWN HEREON ARE Wa) ON A FIELD WRW MADE FOR PROPER I 
ORIENTATION WITH A NU S E  PLAN BUNG PREPARED BY SHlELCl ENMRONMENTAL 
SSX4ATES. INC. I 

2. THE HORIZOHTAL POSillON OF M E  HERUN SURMMD 'CARROLL AND DUBIES' 
=-2/w-2 0 SUPERFUND SllE IS BASED ON NEW YORK GEODmC COIUTROL MONUMENTS PID 

/ LY26ll (LAUREL) AND PID / AB3870 (DIANNE). 

ADJUSTED TO NAD 1983 WrmlN M E  NEW YORK STATE PLANE COORDINATE !3SEM. 

N O E  THE OUTLINES OF M E  FORMER UGOONS ARE W E D  ON THE K T U L  EXCAVATION. I 
SOURCE: MASER CONSULTING PA. MONITORING WELL LOCATION PUN. 

INDMN). SUOOPS. MARCH 3. 1999. 

FIGURE 24 
CARROLL AND DUBlES SUPERFUND SITE PRE-EXCAVATION 

TOWN OF DEERPARK, ORANGE COUNTY, NEW YORK TETRACHLOROETHENE CONCENTRATIONS 
1050035 FEBRUARY 1999 

I 
- 

R E S O U R C E S  0 lECU I 0 CAD0 RlE 9005 
NO ~DRWN I ME ~REVI~ION 1 ~ W N G  NO. 1 1 0 ~ 3 ~ 0 - 2 4  IRMSION 10 



LtbtNU: 

MONITORING WELL ID 
AND LOCATION (SAMPLED) 

aw-17+ MONITORING WELL ID 
AND LOCATION (NOT SAMPLED) 

SED-2/SW-2 0 SEDIMENT/SURFKE WATER 
SAMPLE LOCATION 

r n H U ~ R O E M E N =  , r 
CONCENTRATION , 
CONTOURS IN ug/L , 
(DASHED WHERE INFERRED 

TETRACHLOROCMENE 
CONCENTRATION IN ug/L 

ESTlMATED RESULT, RESULT IS 
LESS THAN REPORTING UMlT 

4 
'ION-DmCT i 

1 

3. . 

NOTE: 
MCL AND SGV FOR TETRACHLOROEMENE IS 5 ug/L. 

INFORMATION OF FACT: 
1. THE MONITORING/RECOVERY WELLS AND UMITED SlTE LOCATION OF PHYSICAL 

FEATURES SHOWN HEREON ARE BASED ON A FIELD SURVEY MADE FOR PROPER 
ORIENTATION WITH A FULL SllE PLAN BEING PREPARED BY SHIELD ENVlRONMENTAL I 
ASSOCIATES. INC. I 

2. THE HORIZONTAL POSmON OF THE HEREIN SURVEYED "CARROU AND DUBIES' 
/SW-2 0 SUPERFUND STE IS W E D  ON NEW YORK GEODmC CONTROL MONUMENTS PID 

# LY2611 (LAUREL) AND PID # A83870 (DIANNE). I 
WUSTED TO NAD 1983 WITHIN THE NEW YORK STATE PLANE COORDINATE SYSTEM. I 

NOTE: THE O W N E S  OF M E  FORMER LAGOONS ARE BASED ON M E  ACTUAL EXCAVATION. I 
SOURCE: MASER CONSULTING PA. MONITORING WELL LOCATION PLAN. 

INDEXN). SUOOQ9. MARCH 3. 1999. 

CARROLL AND DUBIES SUPERFUND SlTE 
TOWN OF DEERPARK, ORANGE COUNTY, NEW YORK NCENTRATIONS 

105-0035 APRIL 2004 
I 

o ~ E C M  1 CADD FILE 1 9 0 0 5  1 SCALE I AS NOTED ~CURREN~ DATE: 1 0 3 -  15-2005  

R E S O U R C E S  l r u v n  l n a r  I ao- ln~r r  DRAWING NO. I 1~5-0035-~3n0-25 IREVISION I n 



Appendix A 

Summary of Natural Attenuation Field Monitoring Parameters 










































































































