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1.0 INTRODUCTION

This Site Management Plan (“SMP”) was prepared for the Pawling Engineered Products, Inc.
(“Pawling”) facility located at 157 Charles Coleman Boulevard in Pawling, New York (the
“Site”) at the request of the New York State Department of Environmental Conservation
(“NYSDEC”) in order to proceed with a reclassification of the Site (Site #314002) from a

Class 2 Inactive Hazardous Waste Site to a Class 4 Inactive Hazardous Waste Site (Figure 1).

Pawling operated several remedial systems at the Site from March 1992 to March 2009 to
address an area of impacted soil and groundwater that resulted from historic releases associated
with a waste burning trench at the Site. Following completion of the remedial work, some
contamination was left in the subsurface at this Site, which is hereafter referred to as “residual
contamination.” This SMP was prepared to manage residual contamination at the Site until the
Declaration of Covenants and Restrictions (Appendix A) is extinguished and defines
Site-specific implementation procedures as required by the Declaration of Covenants and

Restrictions.

This Site Management Plan was prepared on behalf of Pawling, in accordance with the
requirements in NYSDEC DER-10 Technical Guidance for Site Investigation and Remediation,
dated May 2010 and the guidelines provided by NYSDEC. This SMP addresses the means for
implementation of Institutional Controls (“ICs”) and Engineering Controls (“ECs”) that are

required by the Declaration of Covenants and Restrictions for the Site.

Purpose
The Site contains contamination left following completion of the remedial action. ECs have

been incorporated into the Site remedy to monitor remaining contamination to ensure protection
of public health and the environment. A Declaration of Covenants and Restrictions recorded
with the Dutchess County Clerk will require compliance with this SMP and all ECs and I1Cs
placed on the Site. The ICs place restrictions on Site use, and mandate operation, maintenance,
monitoring and reporting measures for all ECs and ICs. This SMP specifies the methods
necessary to ensure compliance with all ECs and ICs required by the Declaration of Covenants
and Restrictions for contamination that remains at the site. This SMP has been approved by the

NYSDEC, and compliance with this SMP is required by the grantor of the Declaration of
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Covenants and Restrictions and the grantor’s successors and assigns. This SMP may only be
revised with the approval of the NYSDEC.

The SMP provides a detailed description of all procedures required to manage residual
contamination at the Site following the completion of the Remedial Action. This includes:
(1) development, implementation, and management of all Engineering and Institutional Controls;
(2) development and implementation of monitoring systems and a Monitoring Plan; (3) submittal
of Periodic Review Reports, performance of inspections and certification of results, and
demonstration of proper communication of Site information to NYSDEC; and (4) defining
criteria for termination of monitoring and reporting obligations. To address these needs, this
SMP includes three plans: (1) an Engineering and Institutional Control Plan for implementation
and management of EC/ICs; (2) a Monitoring Plan for implementation of Site Monitoring; and
(3) a Site Management Reporting Plan for submittal of data, information, recommendations, and
certifications to NYSDEC

Site  Management activities, reporting, and EC/IC certification will be scheduled on a
certification period basis. The certification period will be once every three years. Important
notes regarding this SMP are as follows:

e This SMP defines site-specific implementation procedures as required by the Declaration
of Covenants and Restrictions.

o At the time this report was prepared, the SMP and all Site documents related to remedial
investigation and remedial action are maintained at the NYSDEC Region 3 offices in
New Paltz.

1.1 Site Description

The “Site” is the Pawling Engineered Products facility located at 157 Charles Coleman
Boulevard, Pawling, Dutchess County, New York (Figure 1). As reported in previous Site
investigation documents, Pawling Engineered Products has been at this location since 1946
producing rubber products and fabricated plastics. There are three buildings running north to
south along the eastern property boundary with parking on the west side of the Site. The Swamp
River is located on the far west and north limits of the Site. The area is a mix of commercial and
residential properties with railroad tracks and playing fields for the Trinity Pawling School

directly to the east of the Site and the Swamp River directly to the west and north (Figure 1).
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1.2 Site History

The NYSDEC alleged that from on or about June 2, 1987 the discharges of cooling water from
the Site to the Swamp River contained several metals and organic solvents. Subsequent
investigations related to this allegation identified solvents in the area of a former waste burning
trench located at the northern end of the facility’s parking lot. This area became the focus of
Remedial Investigation (“RI”) and Remedial Action (“RA”) at the Site. A more complete
description of the Site’s history, RI findings, and RA are presented in the following documents:

e Groundwater Investigation, September 2, 1988. Groundwater Technology, Inc.

« Groundwater Investigation and Remedial Design Report, August 28, 1990. Groundwater
Technology, Inc.

o Limited Feasibility Study, December 27, 1990. Groundwater Technology, Inc.
o Remedial System Design, February 26, 1991. Groundwater Technology, Inc.

e Record of Decision, March 1992. New York State Department of Environmental
Conservation.

e Groundwater and Soil Remedial System Start-Up and First Quarterly Report, August 26,
1992. Groundwater Technology, Inc.

e Project Update, December 2004. Pawling Corporation.
o Status Report, April 2003 through March 2004, March 7, 2005. Shaw Environmental.
o Status Report, February 27, 2007. Roux Associates, Inc.

e Summary of Investigation — Soil Vapor Intrusion Study, December 3, 2009. Roux
Associates, Inc.

e Groundwater Sampling Results, June 28, 2011. Roux Associates, Inc.

Electronic copies of these documents are presented in Appendix B. In addition, at the time this
SMP was prepared; all Site documents related to the RI and RA are maintained at the NYSDEC

Region 3 offices in New Paltz, New York.

1.3 Geological Conditions
Based on a review of the RI results, the area of the Site near the former waste burning trench
contained 4 to 8 feet of fill material (fine sand, stones, and pieces of rubber) overlying stratified

alluvium ranging from silt to gravel. Bedrock in the areas of investigation ranged from 4.5 to
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18.5 feet below land surface. Groundwater flows north to northwest at a variable depth of
approximately 6 feet below land surface (Groundwater Technology, Inc 1988, 1990a, 1991)

1.4 Remedial Investigation Findings
The following is a summary of the Remedial Investigation Findings.

1.4.1 Air

A soil vapor intrusion investigation was conducted in March 2009 (Roux Associates, 2009).
Analytical data suggested that VOC impacted groundwater beneath the Site contributed a de
minimus amount of VOCs to soil vapor. As an example, PCE was detected in groundwater in
May 2009 at a concentration of 2.6 micrograms per liter (“ug/L”) and in soil vapor in March
2009 at a concentration of 8.1 pg/m®. No other VOCs were detected in both groundwater and
soil vapor. There were no VOCs in indoor air that exceeded the New York State Department of
Health (“NYSDOH”) Air Guidance Values.

1.4.2 Soil

The August 28, 1990 Groundwater Investigation and Remedial Design Report collected several
soil samples for laboratory analysis (Groundwater Technologies, Inc., 1990b). That report
indicates that there were no volatile, semi-volatile, or priority pollutant metals contamination in
the soil at the locations sampled. The August 1992 Groundwater and Soil Remedial System
Start-up and First Quarterly Report reported that VOCs in soils analyzed ranged from non-detect
to 8,284 parts per billion (“ppb”) in NVP-1 at the 8-10 foot interval (in the saturated
zone)(Groundwater Technologies, Inc., 1992).

1.4.3 Groundwater

Pre-remedial action groundwater samples were collected between 1988 and 1992. These data
were reported in the various Site investigation reports listed in Section 1.2 above, and indicate
that the major portion of the groundwater plume was situated between GT-7S and RW-1S
(Figure 2) where, in 1992, detected concentrations of total VOCs were 299,000 to 526,000 ug/L,
respectively (Groundwater Technology, Inc., 1992). At that time, the downgradient edge of the
plume located at GT-4S and GT-5S had concentrations of total VOCs of 21 and 31 pg/L,
respectively (Groundwater Technology, Inc., 1992).
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1.5 Summary of Remedial Action
Pawling began remediation at the Site in 1992 and since that time has implemented a very
effective and costly program. All remedial work was done with constant oversight,
understanding, and direction from the NYSDEC. The groundwater treatment system began
operation on March 11, 1992. Initially the system consisted of groundwater extraction wells, a
low-profile air stripper followed by liquid phase granular activated carbon, air sparging, soil
vapor extraction (“SVE”), and vapor phase granular activated carbon for off-gas treatment
(Groundwater Technology, Inc., 1992). More specifically, the groundwater treatment system
consisted of the following components:

e One air sparge point (SP-1);

e Five combined air sparge/SVE points (VP-1 through VP-5) plus one existing monitoring
well (GT-2/VP-6);

e Two overburden recovery wells (RW-1S and RW-2S);

e One bedrock recovery well (RW-1D);

e Two bedrock monitoring wells (MW-2D1 and MW-2D2);
e Two overburden monitoring wells (GT-6S and GT-7S);

e One nested vapor probe (NVP-1); and

o Several previously installed onsite and offsite, overburden and bedrock monitoring wells.

Since its installation, the remedial system has undergone various changes and improvements.
One of the most significant additions was the installation of a dual phase extraction (“DPE”)
system at monitoring well GT-7S in August of 1995. The DPE system consisted of a high-
vacuum blower connected to GT-7S. The high-vacuum blower pulled groundwater into a
knockout tank. The groundwater was then pumped from the knockout tank to the existing low

profile air stripper for treatment.

The SVE system was permanently shutdown in June 2003 with NYSDEC approval (Shaw
Environmental, 2005). The total amount of volatile organic compounds (“VOCs”) removed by
the SVE system was approximately 215 pounds. In October 2006, the groundwater treatment

system stopped pumping from the two overburden recovery wells RW-1S and RW-2S due to
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mechanical issues with the air compressor. The total amount of VOCs removed by the
groundwater treatment system at that time was approximately 240 pounds. Historical
performance monitoring data included in the attachments to this SMP indicate that the
groundwater treatment system was very effective in removing the majority of VOCs from the
groundwater and groundwater monitoring showed that concentrations of VOCs in the majority of
monitoring wells were below the NYSDEC Ambient Water-Quality Standards and Guidance
Values (“AWQSGVSs”).

In June 2007, a pump was installed in RW-1D and began pumping approximately 12 gallons per
minute to the existing air stripper for treatment. Approximately 245,000 gallons of groundwater
was extracted from RW-1D. By the end of 2007 VOCs had been detected at concentrations
above AWQSGVs in only one well at the Site since 2006 (RW-1D).

The groundwater treatment system was shut down in March 2009 and groundwater samples were
collected in May, July, and October 2009. Analytical results indicated that the only detection of
VOCs above AWQSGVs was found in GT-7S. These concentrations were relatively low and
appeared to have reached a steady state, asymptotic level. Concentrations of VOCs in
downgradient wells indicated no exceedances of AWQSGVs demonstrating that contaminants

are not migrating from the Site and natural attenuation of residual contamination is occurring.

1.5.1 Remaining Contamination

In May 2011, groundwater samples were collected from three monitoring wells, GT-6S, GT-7S,
and RW-ID using low flow sampling procedures (Roux Associates, 2011). Each sample was
analyzed for the following volatile organic compounds (“VOCs”): toluene; trichloroethene;
tetrachloroethene; 1,l,I-trichloroethane; vinyl chloride; cis-1,2-dichloroethene, and trans-1,2-

dichloroethene.

Trichloroethene and cis-1,2-dichloroethene were detected in monitoring well GT-7S at
concentrations above their respective NYSDEC AWQSGVs. The total concentration of these
VOCs was 32.2 ug/L. Two degradation products, vinyl chloride and cis-1,2-dichloroethene,
were detected in monitoring well RW-1D above their respective NYSDEC AWQSGYV at a total

concentration of 78.1 pg/L indicating natural attenuation of residual contamination is occurring.
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1.5.2 Engineering and Institutional Controls

Since contaminated groundwater remains beneath the Site, Engineering and Institutional
Controls (ECs and ICs) are required to protect human health and the environment. Long-term
management of EC/ICs and of residual contamination will be executed under this Site specific
SMP.

The Site has one EC as follows:

o Monitored Natural Attenuation.

A series of ICs are required to implement, maintain and monitor this EC. The Declaration of
Covenants and Restrictions requires compliance with these ICs. The ICs consist of the
following:

e The Grantor and the Grantor’s successors must comply with the Declaration of
Covenants and Restrictions and with all elements of this SMP.

e Groundwater monitoring must be performed and reported as defined in this SMP
(Sections 3.0 and 5.0).

e On-site environmental monitoring devices, including groundwater monitor wells must be
protected and replaced as necessary to ensure continued functioning in the manner
specified in this SMP.

e ECs may not be discontinued without an amendment or the extinguishment of the
Declaration of Covenants and Restrictions for the Site.

The Site has certain ICs in the form of Site restrictions. Adherence to these ICs is required under
the Declaration of Covenants and Restrictions. ICs that apply to the Site are:

e Use of groundwater underlying the Site is prohibited without treatment rendering it safe
for the intended use.

o Grantor agrees to submit to NYSDEC a written statement that certifies, under penalty of
perjury, that: (1) controls employed at the Site are unchanged from the previous
certification or that any changes to the controls were approved by the NYSDEC; and,
(2) nothing has occurred that impairs the ability of the controls to protect public health
and environment or that constitute a violation or failure to comply with the SMP.
NYSDEC retains the right to access such Site at any time in order to evaluate the
continued maintenance of any and all controls. This certification shall be submitted
annually, or an alternate period of time that NYSDEC may allow. This statement must
be certified by an expert that the NYSDEC finds acceptable.
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The objective of the identified EC/ICs is to:

e Prevent future exposure to contaminated groundwater.
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2.0 ENGINEERING AND INSTITUTIONAL CONTROL PLAN

Remedial activities completed at the Site were conducted in accordance with the
NYSDEC-approved work plans. The remedial goals included attainment of drinking water
standards to the extent practicable for onsite groundwater. Since residual contaminated
groundwater exists beneath a portion of the Site, EC/ICs are required to protect human health
and the environment. This Engineering and Institutional Control Plan describes the procedures

for the implementation and management of all EC/ICs at the Site.

The purpose of this Plan is to provide:
o adescription of all EC/ICs on the Site;

« the basic operation and intended role of each implemented EC/IC;

e a description of the key components of the ICs created as stated in the Declaration of
Covenants and Restrictions;

e a description of the features that should be evaluated during each inspection and
compliance certification period;

o adescription of plans and procedures to be followed for implementation of EC/ICs; and

e any other provisions necessary to identify or establish methods for implementing the
EC/ICs required by the Site remedy, as determined by the NYSDEC.

2.1 Engineering Control (“EC”) Components
The ECs include: (1) monitoring natural attenuation of groundwater on the Site.

2.1.1 Monitored Natural Attenuation

Groundwater monitoring activities to assess natural attenuation will continue, as determined by
NYSDOH and NYSDEC, until residual groundwater concentrations are found to be below
NYSDEC standards or have become asymptotic over an extended period. Monitoring will
continue until permission to discontinue is granted in writing by NYSDEC and NYSDOH. The

monitoring activities are outlined in the Monitoring Plan included in Section 3 of this SMP.
2.2 Institutional Controls (“1Cs”) Components

The ICs are required by the NYSDEC to: (1) implement, maintain and monitor ECs; and

(2) prevent future exposure to residual contamination by controlling groundwater use.
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Adherence to these ICs on the Site is required under the Declaration of Covenants and

Restrictions and will be implemented under this SMP. A copy of the Declaration of Covenants

and Restrictions is presented as Appendix A.

The following are the ICs for the Site:

1.

The Grantor and the Grantor’s successors must comply with the Declaration of
Covenants and Restrictions and with all elements of this SMP.

Groundwater monitoring must be performed as defined in this SMP (Section 3.0).

On-site environmental monitoring devices, including groundwater monitor wells must be
protected and replaced as necessary to ensure continued functioning in the manner
specified in this SMP.

Data and information pertinent to the ECs must be reported at the frequency and in a
manner defined in this SMP (Section 5.0).

ECs may not be discontinued without an amendment or the extinguishment of the
Declaration of Covenants and Restrictions for the Site.

The following Site Restrictions apply to the Site:

o Use of groundwater underlying the Site is prohibited without treatment rendering it
safe for the intended use.

e The Site owner will submit to NYSDEC a written statement that certifies, under
penalty of perjury, that: (1) controls employed at the Site are unchanged from the
previous certification or that any changes to the controls were approved by the
NYSDEC; and, (2) nothing has occurred that impairs the ability of the controls to
protect public health and environment or that constitute a violation or failure to
comply with the SMP. NYSDEC retains the right to access such Site at any time in
order to evaluate the continued maintenance of any and all controls. This certification
shall be submitted annually, or an alternate period of time that NYSDEC may allow.
This statement must be certified by an expert that the NYSDEC finds acceptable.
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3.0 MONITORING PLAN

The Monitoring Plan describes the measures for evaluating the performance and effectiveness of
the implemented ECs in reducing or mitigating contamination at the Site. Monitoring of the
performance of the remedy and overall reduction in contamination on-site will be determined by
NYSDEC based upon trends in contaminant levels in groundwater in the affected areas and an
assessment whether the remedy continues to be effective in achieving remedial goals.
Monitoring programs are summarized in the embedded table below and outlined in detail in
Section 3.1

Monitoring / Inspection Schedule

Monitoring
Program Frequency * Matrix Analysis
Groundwater Once every Five Quarters Groundwater VOCs

* The frequency of events will be conducted as specified and will be determined by the NYSDEC thereafter.

3.1 Engineering Control System Monitoring

3.1.1 Monitored Natural Attenuation

Natural attenuation monitoring for groundwater will begin no more than 60 days following
approval of this SMP and will be conducted once every five quarters. Groundwater samples will
be collected from monitoring wells GT-7S, RW-ID and GT-6S (Figure 2) using low flow
purging and sampling procedures. Each sample will be analyzed for the following constituents:
toluene; TCE; PCE; 1,I,I-TCA; vinyl chloride; and cis 1,2-dichloroethylene. Following three
sampling events, Pawling and the NYSDEC will reevaluate the need for continued groundwater

monitoring.

Groundwater monitoring data will be submitted following each sampling event and will be
incorporated into the Periodic Review Report as discussed in Section 5.0.

3.2 Groundwater Monitoring Well Maintenance
If biofouling or silt accumulation has occurred in the on-site monitoring wells, as determined by
significant changes in well production or depth to bottom measurements, the wells will

be physically agitated/surged and redeveloped. Additionally, monitoring wells will be

REMEDIAL ENGINEERING, P.C. -11- 1303.0001Y002.113/R



properly decommissioned and replaced in kind, if an event renders the wells unusable.
Well decommissioning, for the purpose of replacement, should be reported to NYSDEC prior to
performance and in the Periodic Review Report. Well decommissioning without replacement in
kind must receive prior approval by NYSDEC. Well abandonment will be performed in
accordance with NYSDEC’s “Groundwater Monitoring Well Decommissioning Procedures.”
Monitoring wells that are decommissioned because they have been rendered unusable will be
reinstalled in the nearest available location, unless otherwise approved by the NYSDEC
and NYSDOH.

3.3 Inspections

Inspections of all systems installed on the Site will be conducted at the frequency specified in
SMP Monitoring Plan schedule in Schedule 3.0. A comprehensive Site inspection will be
conducted once every three years. Site-wide inspection should also be performed after all severe
weather conditions that may affect Engineering Controls or monitoring devices. During these
inspections, an inspection form will be completed (Appendix C). The form will compile
sufficient information to assess the following:

o compliance with all ICs;

« an evaluation of the condition and continued effectiveness of ECs;
e general Site conditions at the time of the inspection;

« confirm that any Site records are up to date; and

e changes, or needed changes, to the monitoring system.

Inspections will be conducted in accordance with the procedures set forth in the Monitoring Plan
of this SMP (Section 3). The reporting requirements are outlined in the Site Management

Reporting Plan (Section 5).

If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs occurs, an
inspection of the Site will be conducted to verify the effectiveness of the EC/ICs implemented at

the Site by a qualified environmental professional as determined by NYSDEC.

REMEDIAL ENGINEERING, P.C. -12 - 1303.0001Y002.113/R



3.4 Monitoring Reporting Requirements

Forms and any other information generated during regular monitoring events and inspections

will be kept on file. All forms, and other relevant reporting formats used during the

monitoring/inspection events, will be (1) subject to approval by the NYSDEC and (2) submitted

at the time of the Periodic Review Report, as specified in the Site Management Reporting Plan of

the SMP. An Annual Groundwater Report will be prepared for submission, subsequent to each

groundwater sampling event and submitted to the NYSDEC within 30 days of the receipt of the

laboratory data. The report will include, at a minimum:

date of event;

personnel conducting sampling;

description of the activities performed;

type of samples collected (e.g., groundwater, outdoor air, etc.);

copies of all field forms completed (e.g., well sampling logs, chain-of-custody
documentation, etc.);

sampling results in comparison to appropriate standards/criteria;
a figure illustrating sample type and sampling locations;

copies of all laboratory data sheets and the required laboratory data deliverables required
for all points sampled (also to be submitted electronically in the NYSDEC-identified
format);

a copy of the laboratory certification;
any observations, conclusions, or recommendations; and

a determination as to whether plume conditions have changed since the last reporting
event.

Data will be reported to the NYSDEC and NYSDOH in electronic format. A summary of the

monitoring program deliverables are summarized in the table below.
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Monitoring / Inspection Deliverables

Quarterly Reporting  Annual Reporting

Task Frequency Requirement Requirements
Groundwater Monitoring ~ Once every 5 quarters No Every 5 quarters
Site Inspection Once every 3 years No Every 3 years

A summary of all monitoring data collected will be reported to NYSDEC once every three years
in the Periodic Review Report. Further information on the reporting requirements is outlined in

the Site Management Reporting Plan of the SMP.

3.5 Notifications
The following information is presented as an Electronic Database in Appendix D in an electronic
database format:

e a Site summary;

« the name of the current Site owner and/or the remedial party implementing the SMP for
the Site;

« the location of the Site;
« the current status of Site remedial activity;
e acopy of the Declaration of Covenants and Restrictions; and

e acontact name and phone number of a person knowledgeable about the Declaration of
Covenants and Restrictions’ requirements, in order for NYSDEC to obtain additional
information, as necessary.

This information should be: 1) modified as conditions change; (2) revised in Appendix D of this
document; and, (3) submitted to NYSDEC in the Site Management Monitoring Report. Should
the Declaration of Covenants and Restrictions be modified or terminated, the copy of the revised

Declaration of Covenants and Restrictions will also be updated in this manner.

3.5.1 Non-Routine Notifications
Non-routine notifications are to be submitted by the property owner(s) to the NYSDEC on an
as-needed basis for the following reasons:

« notice within 48 hours of any emergency, such as a fire, flood, or earthquake that reduces
or has the potential to reduce the effectiveness of Engineering Controls in place at the

REMEDIAL ENGINEERING, P.C. -14 - 1303.0001Y002.113/R



Site, including a summary of action taken and the impact to the environment and
the public.

Follow-up status reports on actions taken to respond to any emergency event requiring ongoing
responsive action shall be submitted to the NYSDEC within 45 days of the date of the

emergency and shall describe and document actions taken to restore the effectiveness of the ECs.

3.6 Certification

Site inspections and sampling activities will take place as outlined above. Frequency of
inspection is subject to change by NYSDEC. Inspection certification for all ICs and ECs will
be submitted to NYSDEC once every three years as part of the Periodic Review Report.
A qualified environmental professional, as determined by NYSDEC, will perform inspection and
certification. Further information on the certification requirements are outlined in the Site

Management Reporting Plan.
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4.0 OPERATION AND MAINTENANCE PLAN
The Site remedy does not rely on any mechanical systems, such as sub-slab depressurization
systems or air sparge/ soil vapor extraction systems to protect public health and the environment.

Therefore, the operation and maintenance of such components is not included in this SMP.
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5.0 SITE MANAGEMENT REPORTING PLAN
All inspections will be conducted at the frequency specified in the schedules provided in
Section 3 Monitoring Plan of this SMP. A comprehensive Site-wide inspection will be conducted
once every three years. The inspections will determine and document the following:

o compliance with all ICs, including Site usage;

an evaluation of the condition and continued effectiveness of ECs;

general Site conditions at the time of the inspection;

confirm that any Site records are up to date; and

changes, or needed changes, to the remedial or monitoring system.

If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs occurs, an
inspection of the Site will be conducted to verify the effectiveness of the EC/ICs implemented at
the Site by a qualified environmental professional as determined by NYSDEC.

In case of an emergency, the Site owner, Pawling Engineered Products, Inc., can be contacted
at (800) 431-3456 and the NYSDEC can be contacted at (518) 402-9662.

5.1 Reporting

An Annual Groundwater Report will be submitted to NYSDEC approximately two months
following each groundwater sampling event (no later than 30 days after the data has been
received). Groundwater monitoring reports will be submitted following sample collection and as
part of the Periodic Review Report, which will be submitted once every three years. The
Periodic Review Report will be prepared in accordance with Section 6 of the NYSDEC DER-10
Technical Guidance for Site Investigation and Remediation requirements. The first Periodic
Review Report will be due 18 months from the date of the approval of this SMP. This Site
Management Reporting Plan and its requirements are subject to revision by NYSDEC.
The Periodic Review Report will include the following:

« identification of all required EC/ICs;

e an evaluation of the EC/IC Plan and the Monitoring Plan for adequacy in meeting
remedial goals;

e assessment of the continued effectiveness of all EC/ICs;

REMEDIAL ENGINEERING, P.C. -17 - 1303.0001Y002.113/R



« certification of the EC/ICs;
« results of the required periodic Site Inspection;
o all deliverables generated during the reporting period,;

o all applicable inspection forms and other records generated for the Site during the
reporting period;

e cumulative data summary tables and/or graphical representations of contaminants of
concern by media (groundwater) which include a listing of all compounds analyzed along
with the applicable standards, with all exceedances highlighted;

o results of all analyses, copies of all laboratory data sheets, and the required laboratory
data deliverables required for all points sampled during the calendar year (also to be
submitted electronically in the NYSDEC-specified format);

o a Site evaluation, which will address the following:

— the performance and effectiveness of the remedy;

— the operation and the effectiveness of all treatment units, etc., including identification
of any needed repairs or modifications;

— any new conclusions or observations regarding Site contamination based on
inspections or data generated by the Monitoring Plan for the media being monitored,
and

— recommendations regarding any necessary changes to the remedy and/or Monitoring
Plan, including decommissioning of the ECs/ICs.

o a figure showing sampling and well locations, and significant analytical values at
sampling locations; and

e comments, conclusions, and recommendations, based on an evaluation of the information
included in the report, regarding EC/ICs at the Site.

The Periodic Review Report will be submitted in electronic format to the Region 3 NYSDEC
offices, located in New Paltz, New York, and to the NYSDOH.

5.2 Certification of EC/ICs
A Professional Engineer licensed to practice in New York State will sign and certify in the
Periodic Review Report that:

e On-Site EC/ICs are unchanged from the previous certification.

REMEDIAL ENGINEERING, P.C. -18- 1303.0001Y002.113/R



e The EC/ICs remain in place and effective.

« Nothing has occurred that would impair the ability of the controls to protect the public
health and environment.

e Access is available to the Site by NYSDEC and NYSDOH to evaluate continued
maintenance of the EC/ICs.

REMEDIAL ENGINEERING, P.C. -19- 1303.0001Y002.113/R
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DECLARATION OF COVENANTS AND RESTRICTIONS

THIS COVENANT is made the Gf'h' day of December, 2013, by Pawling Engineered
Products, Inc., a corporation organized and existing under the laws of the State of Delaware and

having an office for the transaction of business at 157 Charles Colman Boulevard, Pawling, New
York 12564,

WHEREAS, Pawling Rubber Company Site is the subject of an Order on Consent (dated
June 6, 2013), executed by Pawling Engineered Products, Inc. as part of the New York State
Department of Environmental Conservation’s (the “Department”) State Superfund Program,
namely that parcel of real property located on 157 Charles Coleman Boulevard in the Town of
Pawling, County of Dutchess, State of New York, which is part of lands conveyed by Pawling
Corporation to Pawling Engincered Products, Inc. by deed dated June 29, 2011 and recorded in
the Dutchess County Clerk’s Office on July 6, 2011 in Instrument No. 02-201102950, and being
more particularly described in Appendix “A”, attached to this declaration and made a part
hereof, and hereinafter referred to as “the property”; and

WHEREAS, the Department approved a remedy to eliminate or mitigate all significant
threats to the environment presented by contamination at the Property and such remedy requires
that the Property be subject to restrictive covenants.

NOW, THEREFORE, Pawling Engineered Products, Inc., for itself and its successors
and/or assigns, covenants that:

First, the Property subject to this Declaration of Covenants and Restrictions is as shown
on a map attached to this declaration as Appendix “B” and made a part hereof.

Second, unless prior written approval by the Department or, if the Department shall no
longer exist, any New York State agency or agencies subsequently created to protect the
environment of the State and the health of the State’s citizens, hereinafter referred to as “the
Relevant Agency,” is first obtained, where contamination remains at the Property subject to the
provisions of the Site Management Plan (“SMP”), there shall be no construction, use or
occupancy of the Property that results in the disturbance or excavation of the Property which
threatens the integrity of any engineering controls or which results in unacceptable human
exposure to contaminated soils.

Third, the owner of the Property shall not disturb, remove, or otherwise interfere with the
installation, use, operation, and maintenance of engineering controls required for the Remedy, if
any, which are described in the SMP, unless in each instance the owner first obtains a written
waiver of such prohibition from the Department or Relevant Agency.

Fourth, the owner of the Property shall prohibit the use of the groundwater underlying the
Property without treatment rendering it safe for drinking water or industrial purposes, as
appropriate, unless the user first obtains permission to do so from the Department or Relevant
Agency.
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Fifth, the owner of the Property shall provide a periodic certification, prepared and
submitted by a professional engineer or environmental professional acceptable to the Department
or Relevant Agency, which will certify that any institutional and engineering controls put in
place are unchanged from the previous certification, comply with the SMP, and have not been
impaired.

Sixth, the owner of the Property shall continue in full force and effect any institutional
and engineering controls required for the Remedy and maintain such controls, unless the owner
first obtains permission to discontinue such controls from the Department or Relevant Agency,
in compliance with the approved SMP, which is incorporated and made enforceable hereto,
subject to modifications as approved by the Department or Relevant Agency.

Seventh, this Declaration is and shall be deemed a covenant that shall run with the land
and shall be binding upon all future owners of the Property, and shall provide that the owner and
its successors and assigns consent to enforcement by the Department or Relevant Agency of the
prohibitions and restrictions that the Order on Consent requires to be recorded, and hereby
covenant not to contest the authority of the Department or Relevant Agency to seek enforcement.

Eight, any deed of conveyance of the Property, or any portion thereof, shall recite, unless
the Department or Relevant Agency has consented to the termination of such covenants and
restrictions, that said conveyance is subject to this Declaration of Covenants and Restrictions.

IN WITNESS EOF, the undersigned has executed this instrument the day
written below. -

By:

Print Namd:  Jolp Rickert
Title: Chif Operating Officer Date: i2-&-13

STATE OF NEW YORK )
):ss:
COUNTY OF Dotchess)

On the & day of December, in the year 2013, before me, the undersigned, personally
appeared JOHN RICKERT, personally known to me or proved to me on the basis of satisfactory
evidence to be the individual whose name is subscribed to the within instrument and
acknowledged to me that he executed the same in his capacity, and that by his signature on the
instrument, the individual, or the person upon behalf of which the individual acted, executed the
instrument.

REGISTRATION # 01 WEBD40439
QUALIFIED IN PUTNAM COUNTY
MY COMMISSION EXPIRES APRIL 24, 0 Y

w:\B800s\8839\dor\dec] of cov and restrictions 109.05.13 doex
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1.0 INTRODUCTION

1.1 Background

Pawling Corporation, a commercial fabricator of plastics

and rubber products, operates a facility at 157 Charles

S

Colman Boulevard in the,Qityjéf Pawling, Dutcheés County,
New York (Figure 1). The facility is authorized to discharge
non-contact cooling water to the Swamp River through a SPDES

permit, number NY-000-4616, effective January 1, 1985.

The Department of Environmental Conservation (DEC) alleges
that from on or about June 2, 1987 the discharges of the
cooling water to the Swamp River contained Copper, Zinc and
organic solvents. 1In addition, the DEC alleges that
stormwater runoff from the Pawling property discharged to the
ground water via a storm grate and dry well, and beginning on
approximately the same date, contained Copper, Lead and Iron
in concentrations exceeding State ground water discharge

Jimits.

A consent order, issued by the DEC, Case #3-1489/8712, was
received by Pawling Corporation'oﬁ February 24, 1988
documentihg these allegations and requiring that a ground
water investigation be performed to identify the extent and
source of grdund water contamination. Pawling Corporation
contracted Groundwater Technology, Inc. to perform the ground

water investigation.
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Groundwater Technology, Inc. developed a work plan which was
approved by the DEC on June 17, 1988. The work plan con-
tained details for a Remedial Investigation/Feasibility Study
for the Pawling site., This report presents the results of
the Preliminary Assessment and Preliminary Remedial
Investigation. Recommendations and proposed work steps for a
Comprehensive Remedial Investigation are also included in

this report;

1,2 Objectives and Overview

The overall objectives of the ground water investigation
were:
] to delineate the concentration and extent of metal
and solvent contamination in the ground water

) to determine if upgradient sources are contributing
to the contamination

* to evaluate the pathways of contaminant migration
and,

. to provide the information required for design of a
site remediation system.
The specific work scope designed to achieve these objectives
consisted of a site inspection and background data review,
soil borings and soil sample analysis, installation of ground
water moniﬁor wells in both overburden and bedrock, ground

water gauging and sampling, and stream water and sediment
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sampling. The procedures, results, data analysis and conclu-
sions associated with these tasks are detailed in Sections 2
and 3 of this report. Recommendations for the Comprehensive

Remedial Investigation are outlined in Section 4.

2.0 TECHNICAL WORK SCOPE

-

The format 6f this technical work scope closely follows that
of the approved work plan. The work steps of the Preliminary
Assessment and Preliminary Remedial Investigation are
detailed in Sections 2.1 and 2.2. Each section contains
information on the specific procedures employed for each task
and presents the results obtained. Conclusions derived from

these work steps are provided in Section 3.0,

1 P imin Assegsspent/Site Ingpection

The Preliminary Assessment and Site Inspection were performed
in order to acquire background and site specific information
to be utilized in selecting the boring and monitor well
locations. Background geologic data, on-site production well
information, past and current plant disposal practices, and a
fracture trace analysis were undertaken to aid in the

selection of the locations.
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2.1.1 Background Geology

A review of selected published topographic, geologic and soil
maps shows that the Pawling Corporation site lies in the |
broad Harlem Valley. This valley extends in a north-south
direction through eastern Dutchess County, New York (Simmons
et al, 1961). The Swamp River and its 100 year flood plain

-

occupy this valley within the site area.

The soils covering the site consist of the Saco soil series
occupying the area along the Swamp River, and the Copake soil
series situated east of the river ({Secor, 1955). The Saco
soil is silty clay loam in texture and forms in very poorly
drained alluvial material. It occurs along slowly flowing
streams on nearly level relief. The soil is subject to
frequent flooding. The surficial material at depth consists
of_stratified sands and gravel composed chiefly of bedrock

fragments.

The Copake soil is fine sandy loam in texture and is found
along well drained stream terraces. The surficial material
at depth is stratified glacial outwash consisting of sand and

gravel.

Bedrock in the site area outcrops along the railroad right-
of-way south of the Pawling facility buildings. Depth to
bedrock across the remainder of the site was estimated from

the background literature to be approximately 20 feet.
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Fisher et al (1970) have mapped the bedrock as the
Stockbridge Marble, Cambrian in age. A thrust fault was also
mapped by Fisher et al as being located within the site area,

coincident with the Swamp River.

2.1.2 Production Well Information

-~

The well log for one of the on-site production wells was
located through a US Department of Interior computer search
of well records. The log is contained in Appendix A. The
log states that bedrock was encountered at 20 feet, and is
specified as the Stockbridge limestone. The well construc-
tion consists of six-inch diameter steel casing to 20 feet,
with open borehole to 145 feet. The well yield was rated at
50 gallons per minute (gpm). Discussions with Pawling
Corporation employees indicated that the actual yield of this
well is 125 gpm and that the pump is a 7 1/2 hp jet pump set

at 55 feet below grade.

Information obtained from Pawling Corporation employees
concerning the second production well specified that the
total depth is 164 feet and that a 2 hp jet pump is set at 80
feet below grade. They estimated that the yield is 100 gpm.
Well construction consists of six-inch steel casing and open

borehole. ©No well log was available.
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2.1.3 Environmental Audit

The plant audit delineated the following:

Plant has SPDES discharge for temperature.

Plant uses Methyl Ethyl Ketone, Toluene, Naphtha,
1,1,1 Trichloroethane, Trichloroethene; u: /=

Tetrachlo;oefhene, Hexane, and Isopropyl Alcohol.
RS

Plant used powdered Lead in the past; SREEE S GRS ST

Plant does not use Copper.

Approximately 75,000 gallons per day of water are
being pumped from the production wells.

The storm grate between the buildings goes to a
dry well in the parking lot. The waste storage area
is near this grate.

Present and former sanitary sewer lines run adjacent
to the plant along the east side (former, abandoned
line is closer to plant).

Both locading docks have drainage sumps which are
pumped via diaphragm pumps to the 001 ocutfall and
the storm grate.

Drum storage areas are bermed, with drain pipe
through berm with valves.

The site visit delineated the following potential contaminant
source areas (see Figure 2):

landfill - contains hospital wastes, municipal
wastes, cured rubber and machinery

storm grate/dry well

solvent burning in trenches

surface spillage/dumping from hazardous materials

handling area and storm runoff
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2.1.4 Practure Trace Analysis

A fracture trace analysis was performed on the bedrock out-
crop located south of the facility along the railrocad right-
of-way. A brunton compass was used to measure selected
planar features. Strikes and dips were measured on surfaces
which appeared to represent bedding planes, joints,

horizontal features, and fractures.

The strikes and dips were plotted on a stereonet to determine
the general orientation of the readings. gThe results indica-
ted the presence of a joint set trending N 8 W vertical, a
horizontal surface trending N 70 E 10 S, and a bedding plane
trending N 57 E 72 S. Bedding planes were correlated to the
mineral banding in the rocks. There was no clustering of the
fracture readings, suggesting that there is either more than
one fracture set or that the fractures relate to the folding

of the rocks. Appendix B contains all of the collected data.

2.1.5 Soil Boring and Monitor Well ILocation

The information obtained from the Preliminary Assessment and
Sité Inspection was utilized in selecting the boring and
monitor well locations. Figure 2 denotes the locations.
The rationale for the locations selected is as follows:
® MW-1S and MW-1D were placed downgradient of the dry
well
* MW-2S and MW-2D were placed downgradient of the

trenching and as far downgradient as access would
allow

page 9
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o MW-3 and MW-4 were placed as couplets to the
: production wells

® MW-58 and MW-5D were placed upgradlent of all known
site dlsposal activities

o B~1 was placed near the storm grate, and

® B-2 was placed near the trenching area.

2 P imin dj nvesti ion -

The Preliminary Remedial Investigation included seven soil
borings, five overburden monitor wells, four bedrock monitor
wells, ground water gauging and sampling, and stream sediment
and water sampling. The investigation was designed to
evaluate the contaminant concentrations present at this site,
and to determine the pathways of on-site and off-site

migration.

Detailed procedures for each task performed during the
Preliminary Investigation are presented in Sections 2.2.1
through 2.2.6. The remaining sections of the Preliminary
Remedial Investigation specify decontamination, gquality
assurance/quality control, and health and safety measures

utilized throughout the investigation.

2.2.1 Soil Borings

A total of seven soil borings were drilled in the overburden
materials in order to determine geologic and chemical
characteristics of the soils across the site. The five

overburden shallow well locations and two boring locations
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are shown on Figure 2. The location of each scil boring was
approved by the on-site DEC engineer, Shayne Mitchell, prior

to drilling.

The soil borings were drilled with Groundwater Technology,
Inc.'s Mobile B~47 hollow-stem auger drill rig. The auger
size was 4.25 inch I.D., and 7.63 inch O.D. Soil samples were
collected with a split-spoon sampler advanced using a 140
pound drive hammer, as per Standard ASTM Method. Soil
samples were collected at five-foot intervals or at
significant lithologic changes, until bedrock was encoun-
tered. A project hydrogeologist supervised all drilling

activities.

The upper four to eight feet of unconsolidated material at
each location consisted of fill material. The fill material
was comprised of dark brown fine sand, stones, and rubber
pieces. The underlying materials in Mw-1, MWFB, and MW-5
consisted of stratified alluvium. Scil textures ranged from
predominantly fine sand and silt in MW-1 to sand and gravel
in MW-3 and MW-5. The underlying materials in MW-2, MW-4,
B~l, and B-2 were comprised of-fine sands. Auger refusal was
encountered in each boring; the depth ranged from 4.5 feet in
B-2 to 18.5 feet in MW-3S. At the time of drilling, auger
refusal was believed to be bedrock. The average depth to the
wvater table encountered during drilling was eight feet. The
drilling loygs provide the specific information for each

borehole (Appendix C).
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During drilling operations, soil samples were collected from
each major lithologic unit and sent to a laboratory for grain
size analysis. Appendix D contains the grain size distribu-
tion curves developed from the standard sieve analyses. The
hydraulic conductivities calculated from these curves are
shown in Table 1.
TABLE 1
HYDRAULICVCONDUCTIVITY VALUES

DERIVED FROM GRAIN-SIZE ANALYSIS

Hydraulic Conductivity

Sample (cm/sec)
MW=1 S-2 10-12 Fet wueeeeensnneen 2.5 x 107,
MW-2 10-12 feet .ieecvoc... aes 9.0 x 10 _,
MW=-3 S-2 10-12 feet +ecncecssscccs l.6 x 10_3
MW-3 S5-3 15-17 feet ..ccecvcnscsas 4.9 x 10_3
B-1 §-2 10-12 feet .tiivevincesnan 4.9 x 10_3
MW-5 S-2 10-12 feet ..ciiescncsees 4.9 x 10_3
MW-5 S~3 15-17 feet .siceesesssseaes 2.5 x 10

S0il samples obtained from the split-spoon sampler were also
field screened with a portable Gas Chromatograph (GC). This
instrument detected volatile organic compounds at the part
per billion level. The GC extracted a small sample of scoil
gas from each sample vial. The gas was passed through a
chromatographic column and then over a chemical detector.

The level of response and the time it took the sample to

pass through the column were used to determine relative
concentrations and types of compounds. The GC was calibrated
for Trans 1,2 Dichloroethylene, 1,1,1 Trichloroethane,

Trichloroethene, Tetrachloroethene, and Toluene.
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The results of the analysis are shown in Table 2, Only the
s0ll samples from MW-2 showed levels above the detection
limit [l part per billion (ppb)]. Sample SS-1, collected
from five to seven feet, showed 1.10 ppb of TCE; sample §S-2,
collected from 10 to 12 feet, showed 11.78 ppb TCE and 414,69
ppb of Toluene. Some preliminary water sampling results from

the GC scréening are also shown in Table 2.

Upon retrieval of the spoon sampler device from the bore-
hole at each sampling depth, proper containers were filled
with soil for volatile organic and inorganic parameter
analysis. These samples were stored on ice. Thé soil sam-
ples that exhibited the highest levels during the field
screening were sent to the laboratory for analysis. If no
levels were detected, the deepest sample with sufficient

volume for sample analysis was sent.

Based upon the above rationale, the following samples were
submitted for laboratory analysis: B-1 SS-2, MW-1 S5-2, MW-2
58-2, MW-3 8S-3, and MW-5 S5-3. An additional soil sample
from MW-2 collected at 19.5 feet {MW-2 Core Hole) was alsco
analyzed. A sample from MW-4S was not selected because of
its proximity to B-1l. Section 2.2.2 discusses the results of

the laboratory testing.
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TABLE 2

SOIL & YWATER ANALYSIS FROM
PORTABLE G&S CHROMATOGRAPH

SAMPLE | DATE [1,2DCE| 1,1,1 | TcE PCE  |TOLUENE ,,L%f?éh

| oTea , c . | TCE,PCE

D |saMPLED| PPB* | PPB® | PPE® | PPB’ | PPB’ |TOLUERE
S%‘_‘l 6-6-88 | ND ND ND ND ND ND
o, [6-6-88 | ND ND ND ND ND ND
383121 6-7-88 ND ND ND ND ND ND
et |6-6-88 | no ND ND ND ND ND
*"S‘g’:z‘s 6-6-88 | ND ND ND ND ND ND
s |s-6-88 | BOL ND BOL BDL ND BOL
o> |6-6-88 | WD ND | 140 | ND N | 110

“S‘*s‘:gs 6-6-88 | ND BOL 11.78 ND 414,69 | 426.47

”;”;:fs 6-7-88 | ND ND ND BOL ND | BOL/ND
”S‘;’_'gs 6-7-88 | ND ND ND BDL ND BDL
Mg;:gs 6-7-88 | ND ND ND BOL ND BOL
o 6-7-88 | ND ND | WD ND ND ND

* DETECTION LIMITS - 1 PPB ON THE FiELD GAS CHROMATOGRAPH
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{CONTINUED) TABLE 2

TOTAL
SAMPLE | DATE [1,2DCE| 1,1,1 TCE PCE  |TOLUENE|pce,TCA
TCA TCE, PCE
iD |SAMPLED| PPB PPB PPB PPB PPB Tc;gssns
¥ {e-8-88 | wD ND ND ND ND ND
M-S | o o o
55-2 -8-88 N ND ND ND ND ND
“;’;:?3 6-8-88 ND ND ND ND ND ND
MY - 55
MW - 55
SS-SQ 6-8-88 ND ND ND ND ND ND
M- 1S
waTEn | 6-6-88 | BOL ND BOL BOL ND BOL
MW - 25 *
wATER |6-7-88 | 9.8 |240755| 81.72 ND 5676.0 |8175.07
UNDEY.
Mw =25 *
waTen | 6-8-88 | 13.70 | 351670 | 93.50 ND  {22140.0 | 25763.9
MW ~ 35
WATER | 6-8-88 ND ND BDL 4.85 ND 4.85
UNDEY.
My - 45
waten | 6-8-88 ND ND ND 1.4 ND 1.4
MW - 5§
FIREHYD. | ¢ 5,88 | ND ND ND ND ND ND
WATER

* COELUTION OF LIGHT ALIPHATIC & AROMATIC HYDROCARBONS WITH 1,1,1 TCA

ND- NOT DETECTABLE
BOL- BELOW DETECTABLE LIMITS (Detection 1imits for all compounds is 1 ppb with field GC)
1,20CE~- TRANS 1,2 DICHLOROETHYLENE
1,1,1 TCA~ 1-1-1 TRICHLOROETHANE
TCE-TRICHLOROETHENE
PCE -~ TETRACHLORCETHENE
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The two boreholes not completed as monitor wells ({B-1 and
B-2) were abandoned by grouting with a cement-bentcnite

mixture. The cuttings from the boreholes were field screened
to determine proper disposal procedures. All the soils,
except those from MW-2, recorded less than 1 part per million
{(ppm) volatiles and were therefore disposed of on-site. The
cuttings from MW-2 were containerized and stored on~site for

Toabknr A3 aoanmeal
LATST Gi5P05dL.

2.2.2 Seil Sampling

The selected soil samples were delivered to Camo Laboratories
in Poughkeepsie, New York for confirmatory analysis for
Purgeable Organics by EPA Method 624, for Base Neutral

Extractable Organic analysis by EPA Method 625, and for

Priority Pollutant Metals analysis.

The results indicated that no Purgeable Volatiles or Base
Neutral compounds were detecfed in any of the so¢il samples.
This data confirms the non-detectable levels recorded by the
field GC for B-1, MW-1, MW-3, and MW-5; however, it contra-
dicts the field GC data for MW-2. The laboratory results
report non-detectable levels for MW-2 §8-2, while the field

GC reported 414.69 ppb Toluene and 11.78 ppb TCE.
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The laboratory results of the Priority Pollutant Metals

analyses in sgoils are shown in Table 3.

Concentrations of

Antimony, Selenium, Silver, and Thallium were all reported as

below the detection limits.

is included in Appendix E.

The complete laboratory report

TABLE 3

PRIORITY POLLUTANT METALS IN SOILS
(in ppm)

B-1 S5-2

MW-1
MW-2
MW~3
MW-5
MW-2
Bohn

S5-1
§5-2
S5-3
55-3
Core Hole
Background

Range
Baker & Chesnin
Background Range

Be

1
<1
<1
<1
<1
<1

3-40
6 (av) 0,01-0.07

'S

Cr

10
13
12

g
10
14

(VI G I G I N 8 Jy VO

16
23
17
19
16
17

0.01-7 5-1,000 2-100

TABLE 3 (continued)

PRIORITY POLLUTANT METALS IN SOILS

B-1 S5-2

MW-1
MW-2
MW-3
MW—5
MW-2
Bohn

ss-1
55-2
55-3
58-3
Core Hole
Background

Range
Baker & Chesnin
Background Range

2-200
2-200

(in ppm)
Hg Ni
<0.1 21
0.1 29
0.3 18
<0.1 21
0.2 18
0.1 23
0.02-0.2 10-1,000

0.03-0.3 5-500
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The metal concentrations in Table 3 represent total metals in
the soils. A range of naturally occurring metal
concentrations have been reported by Bohn (1979) and Baker
and Chesnin (1975). These ranges are also listed in Table 3.
All of the on—site s0il samples lie within these reported
background levels. The soil sample from the upgradient
locaﬁion (MW-5 SS-3) contains levels of most of the metals
sampled, at concentrations that are within an order of
magnitude of the levels detected in soil samples from other

well or boring locations at the site.

The results of the Camo laboratory analysis on the soil
samples indicates that there is no Veolatile, Semi-Volatile or
Priority Pollutant Metal contamination in the soils at the

locations sampled.

2.2.3 Monitor Well Installation

The objectives of this work scope were to install monitor
wells in the aquifer in the overburden material as well as
deep monitor wells into the bedrock. The result of this work

scope would determine:

® the overburden aquifer flow direction
e the bedrock aquifer flow direction
° the interaction between both aquifers, and

® the extent of contamination, both vertically and
horizontally.
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Five overburden wells were installed on June 6 through 8,
1988 inside the boreholes drilled by a hollow-stem auger rig
at the five selected locations (Figure 2). Each monitor well
was coﬁstructed of two-inch fiberglass reinforced epoxy {FRP)
well screen and casing with flush threaded joints. The well
screen was placed from five feet abéve the water tablé to thé
depth of auger refusal. A bentonite seal, one foot in thick-
ness, was placed above the sand pack. A cement-bentonite
grout was placed above this bentonite seal. A lockable
protective metal casing was installed at the top of MW-1S,
the other wells received eight-inch or five-inch flush-

mounted road boxes. Well construction details are shown on

the drilling logs (Appendix C).

242 2 d k W

Three bedrock wells were drilled in close proximity to thé
overburden wells shown in Pigure 2. Two monitor well nests
{(MW-3 and MW-4) utilize the production wells as ﬁhe bedrock
wells {(PW-1 and PW-2). The drilling was performed in two
phases:
[ Coring of the upper 15 feet of rock by Groundwater
Technology, Inc.'s Mobile B~47 drill rig

L Air rotary drilling with monitor well completion
performed by Goold and Sons Well Drillers.
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The coring was performed on June 9, 10, and 14, 1988. Augers
were advanced until a good seal into the rock was achieved.
A five-foot long N-X core barrel was then utilized tc obtain
core samples. A Groundwater Technology, Inc. hydrogeologist
supervised all coring operations. The core samples were
labeled and stored in wooden boxes for subsequent examina-
tioﬁ. -

The results of the coring determined that a boulder layer,
rangihg in thickness from 5 to 14 feet, is present above the
bedrock. The bedrock encountered was a banded and brecciated
marble, with fracture zones containing iron staining and
silt. The drilling logs in Appendix C denote the depths and

abundance of observed fractures.

The Rock Quality Designator (RQD) was determined for each
core barrel sample. The RQOD represents a modified form of
recording core recovery. The equation to calculate RQD is:

$ RQD = 100 x length of core jin pieces 4 jinches and longex
hole length actually drilled

The % RQD for the collected core samples ranged from 0 to
98.1 %. The very low percentages of 0 % in MW~-2D and 8.3 %
in MW-1D represent a boulder layer. The other percentages
indicate a weathered upper bedrock surface which (within 15

feet) becomes fairly competent.
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The remaining drilling and monitor well installations were
performed using an air rotary drill rig. Alan Goold and Sons
installed the bedrock wells on June 16, 17, 20, and 21, 1988
under Groundwater Technology, Inc. supervision. The
overburden sections of the bedrock wells were drilled using a
roller bit inside the same borehole used for the rock coring.
Dué gb a boulder layer above the bedrock, this technique
caused the hole to cave; therefore, mud rotary was used in
the overburden sections of the boreholes at Mw-2Dl, MW-2D2,

and MW-5D.

The overburden sections of the bedrock wells were completed
by driving a six-inch steel casing with an attached drive
shoe into competent bedrock. An air rotary bit was used to
compleﬁe the wells open hole by drilling inside the casing
into bedrock. Total depth of the three proposed wells was

150 feet,

Two bedrock wells were installed at the MW-2 well location.

A highly fractured zone, from 35 feet to 42 feet, was
encountered in MW-2D1, which contained high levels of
contamination. A field decision was‘rendered that this zone
might not be connected to underlying fractures; therefore,
drilling was ceased and the well completed at only 42 feet.
An additional well (MW-2D2) was drilled adjacent to MW-2D1,
which was cased through this upper fractured zone and drilled

to the proposed completion depth of 150 feet.
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The geology and fracture determination discerned from the
cuttings, drilling water, and rate of drilling are shown in
the drilling logs in Appendix C. Various colored marble was
encountered at all three locations. MW-2D and MW-5D
contained a highly fractured and major water bearing zone at
approximately 30 to 42 feet., At the MW-2 location, 5 ppm of
volatile organics was measured on the headspace of the
drilling waters from this zone with the PID utilized for the
ambient air monitoring (see Section 2.2.9). A fracture was
encountered at 42 feet in MW-1l; however, it was not a major
water bearing fracture. At MW-1l, the water bearing zones

were present at 85 to 145 feet,

The mud used during casing installation was containerized and
proper disposal procedures were followed. All drilling
waters were placed into polyethylene holding ponds and
treated with activated carbon. The waters were discharged to

the ground or the sanitary sewer, as directed by the DEC.

2.2.4 Well Development/Elevation and Location Survey

The wells were developed immediately after installation in
order to remove fine sediments and other associated drilling
materials. The overburden wells were developed by repeated

surging and bailing with a bailer. The bedrock wells were
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developed by air jetting until the water was free of sedi-
ment. HW—ZS was developed a second time on June 28, 1988
using a water jet. Drilling muds from MW-2D2 had filled the

well screen and necessitated the redevelopment.

The development water was retained in polyethylene lined

holding. ponds and treated using activated carbon. The water
was dis
sediment remaining in the polyethylene was containerized for
future laboratory analysis. The wells were undisturbed from

June 20, 1988 to June 28, 1988 to allow equilibration with

the surrounding aquifer.

Following the installation of the monitor wells, top-of-
casing and ground elevations were surveyed to a common
benchmark by J.K. Devine, a licensed land surveyor, {see

Survey Data, Appendix F).

2.2,5 Ground Water Gauging and Sampling

The monitor wells were gauged on June 28 and August 1, 1988
in order to determine the ground water gradient(s). Thé
water level in each well was gauged using an ORS interface
probe {see Ground Water Gradient Data, Appendix G). This
instrumént can detect air/water/product interfaces with an
accuracy of + 0.01 feet. This probe was also used to
determine if a phase-separated immiscible layer was present
in each well, Based on the gauging data from August 1, 1988,

an immiscible layer was not detected in any of the wells.
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The gauging data from August 1, 1988 was utilized to produce
ground water contour maps for the overburden and bedrock
wells (Figures 3 and 4). The June 28 data was not used
because of missing water level data. The MW-2S water level
for both dates is suspect due to the presence of drilling

mud.

The overburden aguifer portrayed a ground water flow
direction to the north-northwest at a 0.6 % gradient. The
ground water in the bedrock wells indicated a north-northwest
flow direction at a 0.55 % gradient. This data indicates

that MW-5S and MW-5D are upgradient of only part of the

Pawling site,

The observed elevation difference between the overburden and
bedrock wells was 0.01 feet at MW-1, 1.07 feet at MW-2, and
0.14 feet at MW-5. The MW-2S elevation may not accurately
represent the overburden water level due to the presence of
drilling mud. The bedrock wells have slightly higher water
level elevations than the overburden wells, indicating the

existence of a vertical gradient.

The monitor wells were sampled on June 28 and 2%, 1988.
Prior to sample collection, three well volumes of water were
evacuated from each well. This water was discharged to

polyethylene lined holding ponds and treated using activated
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carbon. A submersible pump was used to evacuate the water
from the bedrock monitor wells and a bailer was used for the

evacuation of the overburden wells.

The wells were sampled from least to most contaminated based

upon contamination levels observed during drilling. The

sampling order for the deep wells was MW-5D, MW-1D, MwW-2D2,

g seguence for the overburden wells was

inability to remove the drilling mud; however, sampling

results were recorded on the field GC.

Samples were collected using decontaminated teflon bailers
and clean rope. Decontamination procedures are described in
Section 2.2.7. Water samples were poured directly from the
bailer into properly prepared laboratory jars, and placed on
ice until delivery to the laboratory. Proper chain of

custody procedures were employed throughout the sampling.

The two production wells at the Pawling facility were sampled
from a sampling port located in the piping on June 30, 1988,
These wells were constantly in use during the day, and it was
assumed that at least three to five well volumes had been

removed prior to sample c¢ollection.

Analyses for all samples included Purgeable Organics by EPA
Method 624, Base Neutral Extractable Organics by EPA Method
625, and Priority Pollutant Metals. Two samples were

collected for metals analysis from the monitor wells: one
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unfiltered and one filtered. Hydrochloric acid and Nitric
acid were used as preservatives in the 624 analysis and the
metals analysis, respectively. Camo Laboratories in

Poughkeepsie, New York performed all analyses.

The laboratory resdits indicated that all compounds in the
Base Neutral 625 analysis were below detection limits. The

. 7 g results of the volatile organics and
metals are summarized in Tables 4 and 5. Appendix H contains

full laboratory results.

Six volatile organic éOmpounds were detected in the ground
water samples: 1,1 Dichloroethylene (1,1 DCE}, Trans 1,2
Dichloroethylene (Trans 1,2 DCE), 1,1,1 Trichloroethane
{1,1,1 TCA), Trichloroethene (TCE), Tetrachloroethene (PCE},

and Toluene.

Toluene was the volatile compound present at the highest
concentration, 3,000 ppb in MW-2Dl and 22,140 ppb in MwWw-2S
(Table 4). Toluene wasénot detected at any other well
location. Trans 1,2-%%%} -ydby¥FTCA, TCE, and PCE were
detected at various concentrations in many of the wells,
ranging from 2 ppb to 3,517 ppb (Table 4) The production
wells contained only these four compounds. Trans 1,2 DCE
generally exhibited the highest concentrations of the four
compounds. Trans, 1,2 DCE is a breakdown product of TCE and
PCE. MW-2D cdntained the highest level of Trans 1,2 DCE 880
ppb. Only one well, MW-1S, contained 1,1 DCE at 8 ppb. The

upgradient overburden well, MW-58, contained 14 ppb PCE.
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The MW-2 location, particularly the overburden well,
contained the highest concentrations of total volatiles on
the site. PW-2 contains the next highest concentrations.
The high pumping rate of this well may be drawing the

contamination from the MW-2 area,

The DEC Ground Water Quality Standards and Guidance Values

for the detected volatile organics are shown in

regulations require that no individual standard or guidance
value be exceeded, and that the total of the listed volatiles
not exceed 100 ppb. According to these regulations, the

water quality in MW-1D is within DEC drinking water limits.

The metals which were detected above the laboratory detection
limits were Arsenic, Copper, Lead, and Zinc. The concentra-
tions of Arsenic, Copper, and Zinc are below the DEC ground
water quality standards. The concentrations stated in the
requlations are listed in Table 5. The only sample results
which exceed the DEC standards are the Lead contents in
MWw-1D, MW-5S, and PW-1. The concentration in MW-58
(0.11ppm), the upgradient well, is approximately the same
concentration as in PW-1 (0.13 ppm). The Lead concentrations
may vary due to natural background variations in the Lead

mineral content in the overburden materials and bedrock.
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TABLE 4

VOLATILE ORGANICS IN GROUND WATER

(in ppb)
Trans 1,1,1 Total
1,1 DCE _1,2 DCE _TCA TCE PCE Toluene Yolatiles
MW-1S 8 8 -~ - - — 16
MW=1D — 6 - 6 e — 12
MW-28* NA 14 3,517 94 -— 22,140 25,765
MW-2D1 — 880 - 90 -- 3,000 3,970
MW-2D2 - 100 3 44 29 — 176
MW-38S - 4 5 2 1a - 27
MW-45 - - - - 14 - 14
MW-58 — - - - 14 —_ 14
MW-5D v - - - - - e
PW~1 —— 5 5 2 2 —-—— 14
PW-2 - 52 12 10 31 - 105
DEC 0.07 50 50 10 0.7 50 100
Ground
Water Quality
Standards
and Guidance
Values
* Analysis from field GC.
TABLE 5
PRIORITY POLLUTANT METALS IN GROUND WATER
(in ppm)
Arsenic Copper Lead Zinc
MW-15 0.006 0.01 0.006 0.01
MW‘lD ] _—— 0.01 0.035 0-02
MW-2D1 - 0.01 - 6.05
MW~2D2 - 0.01 -— -—
MW-3S 0.008 0.01 0.012 0.01
MW-48 0.007 0.02 —— 0.02
MW-55 0.007 0.07 0.11 0.24
MW“SD = 0.01 —— 0-02
PW-l ——— 0-02 0013 0,01
PW—Z —_—— 0.02 0-008 0.10
DEC Ground 0.025 1.00 0.025 5.0
Water Quality
Standards
NOTES: - nen—-detectable

NA not analyzed
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2.2.6 Surface Water Gauging and Sampling

The interaction of the surface water and ground water at this
site was evaluated through surface water gauging and samp-
ling. A staff gauge was placed on the abandoned railrocad
bridge at the edge of Swamp River to measure the stream water
level (Figure 2). The elevation of the top of the gauge was
surveyed by Mr. Devine, The gtream water level was recorded
at the same time that the ground water levels were gauged on
June 28 and August 1, 1988, The elevations of the stream
were 430.65 and 431.25 feet, respectively. These elevations
compare very closely to the overburden and bedrock ground
water elevations, suggesting that the Swamp River is an

effluent stream receiving ground water discharge from the

overburden and bedrock aquifers.

Surface water and sediment samples were collected on June 28,
1988 at four locations: two on upgradient stream channels
and two downgradient on the Swamp River. Figure 2 shows the
sampling locations. The sampling sequence was SS-1, S5-2,

55-3, and SS5-4.

A double ended sampler was utilized to collect a sample from
the water column just above the stream bed. After the sam-
ples were collected, they were poured directly into properly
cleaﬁed laboratory jars. The sediment samples were collected
at the same locations as the water samples using a properly
decontaminated steel shovel. Samples were placed on ice

until delivery to the laboratory. Analyses included
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Purgeable Volatile Organics by EPA Method 624, Base Neutrals
Extractable Organics by EPA Method 625, and Priority
Pollutant Metals.

The lab results indicate that all the volatile organic and

base neutral compounds are at concentrations at or below

detectable limits in both the water and.sediment samples.

=

The following table summarizes the levels of metals found

»
»

the water and sediments from the stream. Full laboratory

‘results are contained in Appendix H.

TABLE 6
PRIORITY POLLUTANT METALS IN SURFACE WATER
(in ppm)
senic Copper Lead Mercury Zinc
Ss-~1 0.005 0.01 g.010 - 0.01
§5-2 - 0.02 0.013 0.0002 0.01
S8-3 - - 0,02 0.033 - 0.01
55-4 — 0.02 - - -
TABLE 7
PRIORITY POLLUTANT METALS IN STREAM SEDIMENT
(in ppm)

Arsenjc Chromium Copper Lead Mercury Nickel Silver Zinc
55-51 6.0 5.0 25,0 40,0 - 13.0 1.0 106
58-83 10.7 7.0 27.0 30.0 - 18.0 2.0 124
58-54 6.0 9.0 27.0 30.0 0.2 22.0 2.0 87
NOTE: -— = non-detectable levels
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The surface water sample results show no significant increase
in metals concentration from the upstream sampling locations
(S5-1 and S5S-2) to the downstream location (SS5-4). Lead
levels iﬁéreaéé from SS-1 and SS-2 to §S-3. At SS-3, Lead
concentrations exceed DEC Water Quality Standards; however,
the cohcentration becomes non-detectable further downstream

(ss-4) .

The stream sediment sample results compare fairly closely to
the soil sample results; however, no Cadmium was detected in
the stream sediment and low levels of Silver were detected.

There appears to be no significant increase in concentrations

from the upstream locations to the downstream sampling point.

2.2.7 Decontamination Procedures

A portable steam generator was used to clean all drilling
equipment, such as augers, core barrels and split-spoon
samplers, between monitor well locations. The split-spoon
sampler was cleaned between samples with a scap and water
wash, and a tap water and final distilled water rinse. De-
contamination waters were containerized in polyethylene

holding ponds and treated with activated carbon.

The teflon bailers and double—ended sampler were cleaned with
Liguinox and water and rinsed with distilled water. The
bailers used to collect samples for the 624 and 625 analyses
were rinsed with acetone and hexane. The bailers used to

collect samples for the metals analyses were rinsed with
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hydrochloric acid. The bailers and sampler were allowed to
thoroughly air dry before use. The interface probe was
cleaned between gaugings . in a similar manner as for the

624/625 analyses.

2.2.8 Field QA/QC Program

A £rip blank was prepared and analyzed as part of the ground
water and surface water sampling. Two vials were filled with
deionized water at the laboratory. Transportation to the
site and return to the lab was completed in an identical
manner. The trip blank was analyzed for Purgeable Volatile

Organics via EPA 624.

An equipment or field blank was collected the day of water
sampling to ensure that the sampler was effectively cleaned.
Deionized water was poured through a decontaminated teflon
bailer and collected in sample bottles and returned to the

lab for analysis.

The analysis completed on the field and trip blank indicate
non-detectable levels of c¢ross contamination.

2.2.9 Health and Safety

The Health and Safety Plan for this site is enclosed in
Appendix I. All OHSA health and safety standards applicable
to hazardous site investigations were undertaken at this site

to ensure worker safety. A portable Photoionization Detector
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(PID) was used to monitor ambient air for the presence of
volatile organic compounds in the work area. No levels

greater than 1 ppm were recorded in the ambient air in the
work area at any time during this investigation. Level D

protection was utilized throughout the field investigation,

3.0 CONCLUSIONS

The conclusions presented relate to the achievement of the
original objectives of this investigation. The following
conclusions are based on the work performed during this

investigation and may alter with additional data.

Delineate the concentration and extent of metal and solvent

contamination in the ground water. o e

nclusjonss
i . . . con 2t
] The highest concentrations of dissolved organic o
solvents were detected in ground water sampled from c o4
the overburden aquifer at MW-2S. Trans 1,2 DCE, tor T

,; tions ranging from 14 to 3,517 ppb. Toluene was
~ also detected at a concentration oﬁgz?,140 pPboy = -

R e H

° A production well (PW-2) exhibited the second
highest level of dissolved organic solvents in the
ground water. Trans 1,2 DCE, 1,1,1 TCA, TCE and PCE
were identified at concentrations ranging from 10 to
52 ppb.

e All other ground water samples contained less than
100 ppb of dissolved organic solvents.
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® Lead concentrations exceeded DEC Ground Water
Quality Standards in three wells - MW-1D, MW-5S, and
PW-1, Detected concentrations were 0.035 ppm, 0.11
ppm, and 0.13 ppm. The upgradient well, MW-585,
contained concentrations greater than or approxi-
mately equal to the levels recorded in other wells
on-site; therefore, the levels of Lead in the ground
water at Pawling Corporation do not appear to be the
result of contamination produced by site industrial
activities. No other Priority Pollutant Metal was
detected in the ground water sampled.

.
The data collected above indicates that the Pawling

=
Corporation has not contributed to levels of
Priority Pollutant Metals in ground water that are
in excess of DEC standards.

»

Objectjive 2

Determine if upgradient sources are contributing to the

contamination.

Conclusions:

. The upgradient wells MW-5S and MW-5D are upgradient
of only part of the Pawling Corporation site.
Additional information is necessary in order to
determine if upgradient sources are contributing to
the contamination.

. MW-5S exhibited concentrations of Lead and PCE
exceeding DEC Ground Water Quality Standards and
Guidance Values. These levels may indicate a low
level upgradient source contrlbutlng to the
contamination.
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Evaluate the pathways of migration of contaminant movement.

n L

Based upon the observed volatile organic
concentrations, most contaminated ground water is in
the overburden aquifer at MW-2., The soils from the
ground suface to a depth of five fret below grade
exhibited less than 1.2 ppb volatile organics;
therefore, the contamination has either been
transported to this location via overburden ground
water flow from an upgradient source, or the source
was placed on the land surface at or near this
location prior to filling when the area was lower in
elevation.

The contamination observed in the bedrock at MW-2D1
is probably due to migration from the overburden
soil and/or ground water through the highly
fractured upper bedrock surface.

The contamination in MW-2D2 is probably also due to
migration through bedrock fractures. Downward
migration was probably enhanced by the greater
density of the chlorinated solvents.

Delineation of contaminant migration routes to the
production wells needs to be further investigated.

The Swamp River does not appear to play a role in
contaminant migration within the area sampled during
this investigation.

Off-site migration routes are not fully known.
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Objective 4

Provide information required for design of a site remediation

system.

Conclusjons:

. Geoiogic data concerning lithology, stratigraphy,
permeability, and ground water gradients have been
obtained,

¢ A better delineation of on-site and off-site
contaminant migration is required before a complete
remediation system can be designed.

4.0 COMPREHENSIVE REMEDIAL INVESTIGATION

4,1 Introduction

The results of the Preliminary Remedial Investigation
indicate the need for further delineation of potential
upgradient sources. Groundwater Technology, Inc. proposes
that an additional upgradient monitor well couplet be
drilled east of the Pawling facility. The exact location
will be approved by the DEC prior to drilling. An extensive
Comprehensive Remedial Investigation and Feasibility Study
will be submitted if the ground water sampling results
indicate that the solvent contamination originates on the

Pawling property.

The work scope detailed in Section 4.2 consists of
installation of an overburden and bedrock monitor well and

ground water gauging and sampling. Information concerning
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decontamination, health and safety, project staff, and

project schedule are also provided.

4,2 Technjical Work Scope

4,.2,1 Overburden Monitor Well Installation

An

e
]
-
"]
(81
o
5
s
[{})
.}
3
o}
s

will bhe installed east
(upgradient) of the Pawling site in order to determine the
ground water quality in the upper aquifer. An air rotary
drill rig using a roller bit and temporary casing will be
utilized for the well installation. This method will allow
one drill rig to be employed for both the overburden and

bedrock drilling.

The overburden monitor well will be constructed of two-inch
fiberglass reinforced epoxy (FRP) well screen and casing with
flush threaded joints. FRP construction ensures that low
levélé of organic compounds will not desorb out or adsorb
onto the well screen and material. This assures the
collection of representative samples of the ground water in
the formation surrounding the well. Use of FRP well material

has been EPA-approved.

The well screen will extend from five feet above the water
table to the top of bedrock, site conditions permitting. A
béntonite seal, two-feet in thickness, will be emplaced at
the top of the sand pack. A cement-bentonite grout, tremied

in place, will be used above the bentonite seal. A lockable,
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protective metal casing will be installed at the top of the
well., Figure 5 shows the construction of a typical

overburden monitor well.

4.2.2 Bedrock Well Installation

The purpose of the bedrock well will be to denote water
guality in the bedrock upgradient of the site. Tt will also
determine whether vertical migration of contaminants exists
between the overburden and bedrock aquifers. Oné bedrock
well will be drilled east of the site in close proximity to

the overburden monitor well.

An air rotary drill rig will be utilized to install the
bedrock well. A six-inch steel casing will be tremie grouted
in place from the top of the bedrock to the ground surface.
Drilling will proceed inside of this casing to a depth of
approximately 150 feet below grade. The well will be

completed as open hole.

Figure 6 shows the typical construction to be employed. The
project hydrogeologist will supervise all monitor well
installations. All well construction specifications will be

included on the drilling log.
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4,2.3 Well Development/Elevation
and Location Survey
The well development will be performed immediately after well
installation. Water levels will be measured before and
after development in order to estimate permeability from

recovery time.

and bailing with a surface sampler. The bedrock well will
be developed by air jetting. These methods will remove any
fine sediments from the formation immediately adjacent to
the well screen and annulus of the rock hole. Water samples
will therefore be free of sediments and other associated

drilling materials.

Purged waters will be collected and treated through activated

‘carbon. Wells will be left undisturbed for at least one week

after development to allow time for the wells to equilibrate

with the surrounding aquifer.

Following the installation of the monitor wells, top-of-
casing elevations will be surveyed to a common benchmark
by a licensed land surveyor. Locations of monitor wells will

also be denoted during this survey.
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4.2.4 Ground Water Gauging

and Sampling
Following the completion of the monitor well installation
program, Groundwater Technology, Inc. will gauge each monitor
well using an ORS interface probe. From this data, the
ground water gradient will be determined. This information
will be compared to previous gauging events in ordé} to

verify ground water movement at the site,

The two newly installed upgradient wells will be sampled
subsequent to gauging. Prior to sample collection, three to
five well casing volumes of water will be evacuated from each
well. A bailer will be used for the evacuation of the
overburden well and a submersible pump will be used in the
bedrock well. Evacuated water will be collected and treated

in a similar manner as the development waters.

Samples will be collected using a decontaminated teflon
bailer and rope. Water samples will be poured directly from
the bailer into properly prepared laboratory jars, and placed
on ice until delivery to the laboratory. Proper chain of
custody procedures will be employed throughout the sampling.
The sample will be analyzed for Purgeable Organics by EPA
Method 624,
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4.2.5 Decontamination Procedures

A portable steam generator will be used to clean all
drilling equipment, drill rods, bit and casing between
monitor wells. Decontamination waters will be containerized

and treated through activated carbon prior to disposal.

The teflon bailer will be cleaned with Liquinox and ﬁéter
and rinsed with distilled water, acetone and hexane. The
bailer will be allowed to thoroughly air dry before use.
The interface probe will be cleaned in a similar manner

between gaugings.

If protective clothing is deemed necessary for worker safety,
the discarded clothing will be stored in DOT approved drums

for later disposal.

4.2,6 Field QA/QC Program

A trip blank will be prepared and analyzed as part of the
ground water sampling. Volatile organic bottles will be
filled with deionized water at the laboratory. Trans-
portation to the site and return to the lab will be in an
identical manner as the other sample containers. The trip
blank will be subjected to the same analysis as the ground

water.
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4.2,7 Health and Safety

Groundwater Technology, Inc. has prepared a health and
safety plan for the Pawling site which is enclosed in
Appendix I, All OHSA health and safety standards applicable
to hazardous waste site investigations will be undertaken at
this site to _ensure worker safety. A portable Photoioniza-
tion Detector (PID) will be used to monitor ambient air for
the presence of volatile organic compounds in the work area.
The PID levels associated with the different levels of
perscnal protective gear are specified in the site health and

safety plan.

4.2,8 Summary Report

A report detailing work steps and results will be prepared
upon the completion of the laboratory analyses. Conclusions
will be presented evaluating the contribution of upgradient

sources to the solvent contamination.

4,3 Project Organization

The project organizational chart is shown in Figure 7.
Groundwater Technology Inc. personnel will perform all

hydrogeological and engineering work.

4.4 Schedule

The proposed schedule of work is shown in Figure 8.
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WELL NUMBER NW-6S

- LOCATION PAWLING, WY_ PROJECT NO. 110001 8708 _ _  [oetoh Map N
 DATE DRILLED_11=1528B_ TOTAL DEPTHOF HOLE. 2.0 BLOG. A
3 DIAMETER _ 8.57 _ BLDG.

" SCREENDIA. 2" __ _ LENGTH_10.0" _ sloTsize 0.012°

- CASINGDIA. 27 __ _ LENGTH._8% _ TYpPr FIBERGLASS _ _ NN
- DRILLINGCO. BQULD___________ DRILLING METHOD ARRQTARY | Looated on Trinity® ™65
DRILLER __ GOULDJR. _ __ _____ L0G BY ML MeHUGH FPawling School property

g
DEPTH WELL E BLOMS PER DESCRIPTION / SOIL CLASSIFICATION
reer | CONSTRUCTION | MOTES 7 oo (COLOR, TEXTURE, STRUCTURES)
T Efsf,ﬁg‘m” v Grass & s0d et surface
y s 0-1.5" Brown, moist, SAND.
y w4 RISER
’ S s D PACK 1.5'-2.5" Brawn, moist, SAND, little cobbles, little
gravel.

& BENTONITE

S LSAND PACK
.-...6..(
u.u?--q
e
A
Ntk v
e e
B T 24 SCREEN
i el
j
i
3L COLLAPSED
 {HOLE

2.5'-8" Brown, moist, SAND

8'- 10" Brown, wet, SAND, some graval /cobbles.

10'-11" Brown, wet, SAND.

11'-14' Brown, wst, SAND, some gravel /cobbles.

14'~ 16" Cobbles & houlders

~16" Top of bedrock

BOTTOM OF BORE t7°
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—— e — —-...—-..———...

DIAMETER ._E.Li__.

e

OWNER PAYLING CORPORATIQN_
FROJECT NO. 110001 8708 _
TOTAL DEPTH OF HOLE 150 _

WELL NUMBER MW-6D

Sketoh Map ’

g

SCREEN DIA.2.3/87 _ LENGTH. 130. _ sL0T SizE OPEN HQLE —
CASING DIA._@"_ _ _ _ LENGTH._2Q"_ Typr _QPENHOLE e
DRILLINGCO. GOULD DRILLING METHOD AR RQTARY (Notes —
Located on Trinity Pawling School

DRILLER ___GOULD JR, L0G BY Y. LEONARD _ property

DEPTHI  wepy, NOTES BLOWS PER IP.i.D DESCRIPTION / SOIL CLASSIFICATION

reky |CONSTRUCTION(  NOTES | 7 - SPOON (COLOR, TEXTURE, STRUCTURES)

"LOCKING

— 0 gmo] CAP Unconsolidated overburdento 1" , boulders 11°- 14",

~ ] " UNDISTURBED top of rock ~14',

- 10 i3 SOt 2-3GPM top of aquifer

A FBENTONITE /

i CEM ENT

20 \+ GROUT

i NANA e e STERL 27" Water bearing zone ~5 GPM

- 20— \’\:\:\ :\:\:\' SASIN Marble cutti ngs.

~ TR AL 0PEN HOLE

40— :r:z:/: /:f:r:.‘

- oo [rsdeeprock

- 50 — \:\:\:\ :\:\:\,

— 60— NN 65" Water bearing zone ~50-55 GPM

TR DA I AN Marble cuttings

b 70— \/\:\/\ ,":\,\

~ 80—/ A 83" Water bearing zone ~30 GPM

L 9{)-—. \:\:\:\ :\:\:

S VAN I v 95" Water bearing zone ~10GPM

T A B A Marble cuttings

—1204500 [

i VO AN

R NN BN INAN

140 \:::\:: :\:\i\

TR OSSN AN BOTTOM OF BORE
. 7 Total Yeild ~150 GPM
q
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[: D Q] GROUNDWATER
I TECHNOLOGY, INC.

T2 Walker Way, Alhany, NY 12205

GROUND WATER GRADIENT DATA

CLIENT: Pawling 110-001-8708
LOCATION: Pawling, HY
DATE: 11/29/89
OBSERV-ATION WELL
TOP WELL ADJ.

NO. ELEV. DTW brre PT PT X DTW ELEV, WATER
MW-1D 439.63 7.89 431,74
MW-15 4£40.91 9.56 431.35
MW~-2D1 437.66 6.41 $31.25
MW-2D2 438.02 6.27 431.75
MW-28 438.02 | 6.70 431,32
MW-35 439,01 5.06 433,95
MW-48 439.42 6.27 433.15
MW-5D 443,06 6.86 A36.20
MW-58 442.02 6.27 435.75
MW-6D 442.13 7.44 434.69
HW-65 443,59 8.82 434,77
stream 427,85 3.40 * 431,25
¥ Water level of stream 3.40 feet above the survey mark.

Offices throughaut the U.S.. Canada and (herseas
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% LOCATION
 DATEDRILLED_6-6-83_ _ TOTAL DEPTHOF HOLE 10.8'_

4 DIAMETER 6257

< SCREEN DIA. _ _ __ _ LENGTH

(A

P v v — A —— — — - —

OWNER PAWLING _______ WELL NUMBER _B-1

PROJECT Np. 110001 8708 Tgehch Map
B-2f0 __ GRASS
______ STORM BLDG.
GRAT ’

N

DEFTH
IN
FEET

WELL
CONSTRUCTION

BLOWS PER
6" OF SPOON

DESCRIPTION / SOIL CLASSIFICATION
(COLDR, TEXTURE, STRUCTURES)

1| ¢

5-1
25-16-14-13

S-2
10-100/0.3"
AUGER REFUS AL
@10.8

Light tan, fine SAND, very well sorted

White, fine SAND
Brown, moist, fine SAND with 174" pebbles

Brown, wet, medium to fine SAND with smail pebbles

T.0.10.8
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---  WELL NUMBER _D0-2 |

PROJECT NO. 110001 8708 _ _ Sketch Map

B-2lg GRASS

STORM BLDG. N

GRATE
_______ LENGTH o o TYPE - - - E o

—m

DEPTH
N
FEET

WELL
CONSTRUCTION

BLOWS PER
8" OF SPOON

DESCRIPTION / SOIL CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

._O_I

S-1
100/0.3"

Tan, dry, fine SAND

WHITE MARBLE ROCK

T.D. 48




= DIAMETER _6.257 _

il

ol

[LA¥ S

E

Bk

ol

gimas g

OWNER _PAWLING_ _ _ _ _ _ __

PROJECT NG. 118001 8708 _ _
DATE DRILLED_6-6-88 _ _ TOTAL DEPTHOF HOLE 13.2'_

-

WELL NUMBER MW-15

110001 8708 Sketch Map

— e T —an
e B e wm

S AMP

*My¥-15

B:LDG. | BLDG.

N

—z *

_ DRILLER JAMULHERN __ ______ L0G BY YL LEONARD __ _ _
DEPTH WELL NOTES BLOWS PER DESCRIPTION / SO CLASSIFICATION
régr CONSTRUCTION 6" OF SPGON (COLOR, TEXTURE, STRUCTURES)
0 2" STICK-UP
%, -4" STEEL
p :% _EUM“RE:'PE Dark brown, fine SAND & rubber pieces (Fill)
A |77
BN ,_.__,_SﬁiND
PACK
BENTONITE
RISER
52 SAND PACK
REEth 3- Brown, fine SAND with 1" stones, bottom 2" wet (Fill)
=L SCREEN s-1-1-1
5-2 Dark gray, SILT & fine SAND, some wood fragments
v 5-3 Dark gray, fine SAND
— 100/0.2" grav
~ 7 TD. 152




. PROJECT _PAWLING OWNER PAWLING _ ____.__  wELL NUMBER _H¥-2S
" LocaTiON PAWLING,NY _______ PROJECT NO. 110001 8708 _ _  [oketch Map . N
DATE DRILLED6-7-88_ _ TOTAL DEPTHOF HOLE 19.2'_ AP pee
7 DIAMETER _6.257 _ o M-t
" SCREENDIA. 2" ___ LENGTH_Z.8'__ SLOTSIZE 0.0127 _ ivog ¢
- CASING DiA. _2 _ __ LENGTH.Z2.7_ _ TyPe FIBERGLASS _ _
DRILLING CO. SROUMDY ATER TECHNGLOGY _ DRILLING METHOD _HSA _ _ 8L0G
 DRILLER M. MULHERN_ ____ LG BY WLEONARD ___ | GG ] l |
§ DEPTH WELL NOTES BLOWS PER DESCRIPTION / SOIL CLASSIFICATION
. ceeT | CONSTRUCTION 8% OF SPOON (COLOR, TEXTURE, STRUCTURES) .
I ROAD BOR
- CEMENT Brown, fine SAND {Fill)
Bl B
B GFBENTONITE
. [ RISER
,. LS AND P ACK
A s
4 ~iTSCREEN
5-1 : .
2-2-2-2 Yellow brown, fine SAND, bottom of apoon moist
o
| hd
‘ 5.2 Green & white weathered marble rock
| 13-100/0.2" 3 17 5 7
. 124
¢ 14-
i ]
B SR
= 16—

T




WELL NUMBER M¥W-35

______________ PROJECT NO. 110001 8708 _ Sketch Map
DATE DRILLED 62 7,8-88 _ 107AL DEPTHOF HOLE.12.01° N
DIAMETER £.€27 _ »
“ SCREENDIA. _27 ____ LENGTH.13.5 _ storsize 00127 __
- CASING DIA._ 27 ___ LENGTH._3 .. TyPr FIBERGLASS _ _ 35
~ DRILLING CO. SROUNDWATER TECHNQLOGY .. DRILLING METHOD _HSA _ _ ‘ R
DRILLER M. MULHERN _ _ __ ___ _ LOG BY _W.LEONARD __ BLDG.
DEPTH WELL 0 BLONS PER DESCRIPTION / SOIL CLASSIFICATION
e | consTRUCTION | NOTES 1 o oy (COLOR, TEXTURE, STRUCTURES)
Lo 7 Fm]/,s;ﬁﬂﬁb‘ DR
FCEMENT
B ?, /f RISER
— 2 e BENTONITE
— 4 - SCREEN Fil consisting of SAND & PEBBLES
L St S-1 Rock fragments - GRANITE & QUARTZITE
~ 6] | 3-5-12-8
L ]S AND PACK Moist, SAND & GRAYEL
8- v
g = s-2 Gray brown, wet, fine SAND
I & 10-12-14-14 | sAND & GRAYEL
:12:: Fine to very fine SAND
— 14 oz Light gray SAND & GRAVEL weathered rock- MARBLE- FE |
; 18-25-32-25 | Stained _ _ _
~ 16—y e SAND & GRAVEL with PEBBLES of different mineralogy
- S11 AUBER RE- (t17)
— 18 R FUSAL AT 8-4
- - 185" 27-100/.1* | Tancalcic SANDSTONE
L 7.D.19.0°
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DIAMETER _6.297 _

SCREENDIA. _2" __ _ LENGTH_E

L L

— ek A W Am A ma A s it

e et ——d e —

OWNER _PAWLING _ ____ __ WELL NUMBER MW-4S

PROJECT NO. 110001 8708 _ _  [sketch Map N
DATE DRILLED_6-8-88 _ _ TOTAL DEPTHOF HOLE J0.6'_ LT

B
Mw-4S
L0G BY . LEONARD ____ _BIDG. | JdS

“Mw-1S
Mw-28 °

LDG.

DEPTH WwELL
M| CONSTRUCTION

BLONS PER
6" OF SPOON

first location
DESCRIPTION / SOIL CLASSIFICATION
{COLOR, TEXTURE, STRUCTURES)

O™ A B Oyt
RO MY DJUA

CEMENT

4 RISER

‘4

1S AND P ACK

R BENTONITE

~1SCREEN

1|4

s-1
18-29-41-40

S-2
g1-100/.1"

Fill consisting of brown SAND & COBBLES

Brown, dry, fine SAND

weathered rock - white & green very fine SAND withiron
stained zones

Wet, weathered rock

T.D. 106




ERrd

PROJECT _PAWLING __ __ ___ _ OVWNER _PAWLING _ WELL NUMBER ¥W-55
LocaTion PAWLING NY PROJECT NO._110.001 8706 _ _ Q Sketch Map
DATE DRILLED _6-8-88 _ _ TOTAL DEPTHOF HOLE 16.8"_ TN
DIAMETER _6.227
SCREEN DIA. 27 _ __ LENGTH_13.8 _ SLOTSIZE 0.012" _ N
CASING DIA. -2 _ _ .. LENGTH__3'__ Type FIBERGLASS _ _
DRILLING CO. SROUNDWATER TECHNOLOGY __ DRILLING METHOD _HSA _ _ Jv-58
DRILLER _M- MULHERN _ ____ _ _ _ LG BY Y. LEDNARD _ _ _ _ '
DEI;TH WELL NOTES BLOMWS PER DESCRIPTION / SOIL CLASSIFICATION
rén CONSTRUCT ION 8" OF SPOON. (COLOR, TEXTURE, STRUCTURES)
o ROAD BOX
Y FCEMENT
- 1 BENTONITE
LRISER
"'ié»samo P ACK
5;5;25 Fill consisting of red-brown fine SAND with PEBBLES
T OLREEN bottom of spoon moist
S-1
2-2-2-3
hd
5-2 Dark green to brown, wet, SAND & GRAYEL
'8-8-14-18"
5-3
5-8-24 | SaND & GRAYEL
100/.3" | Tan yellow calcic SANDSTONE

T.D. 16.8
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PROJECT _PAWLING _ _ _ _ ____ OWNER PAYWLING CORPORATION. w1 | NUMBER MW-1D
LocaTion PAWLING, NY __ _  _ __ PROJECT ND. 110001 8708 _ _  [Sketch Map
DATE DRILLED 825716788  107AL DEPTH OF HOLE 147 _ \E\
DIAMETER .. . . . — ‘ N A
SCREEN DIA. 53787 _ LENGTH_L17_ _ SLOTSIZE - __ P " My-1D
CASING DiA. &7 _ _ _ _ LENGTH..30_ _  Typr _QPENHOLE _ _ —
Notes
DRILLINGCO. GOULD _ DRILLING METHOD A ROTQRY NO HNU READING I ANY Y ATER
DRILLER _ALANGOULD _ _ _ ______ L0G BY W.LEONARD __ _ _ SAMPLE
DEIF;TH WELL NoTEs | BLOWS PER [P.LD DESCRIPTION / SOIL CLASSIFICATION
FeET |CONSTRUCTION 8" OF SPOON (COLOR, TEXTURE,, STRUCTURES)
[LOEKING | auGERED TO -1
UNDISTURBED 183 ‘ 19.8" Fracture- no water returing to surface
SoiL CORED 18.5"- 21'-22" Fracture, mikly cuttings - not sompetent rock -
BENTONITE/ 333 BOULDERS. RQD = 83K biotite hornblende gneiss
CEMENT -1 t-2
C-2 24 .5 fracture - losing S0-60% of the water - silty seam
- ~+ 6" STEEL C-3 26 .0 Slower drilling, RQD = 37.1R, very brecoiated
— TP 2554 0PEN HOLE Cc-3
Ty D SN I 00N No obvious fractures, white sand cuttings, RQD = 981 %,
L s DA BEDROCK highly banded marble
b S0 — \:\:\:\. :\:\:\“ .
DA I A Marble cuttings
- — St AR A 42' Mud seam, 11 .f2' thick
— 60— :'f:/:.r: /:/:/:
R N A 50" Seam
i SN T A
- 80—l fan
B SSAA B ANN 83" Water bearing seam, ~ 30 gpm
b 90 - \:\j\:\ :\:\:\'
A NN I XX Marble cuttings
....t 00 \1:.-':/: /:;:/:4
OGN B XN 115" Searn~.2" thick, Fe stained
— N \’\/\,\ ,\,\,\4
120
Ay \/\’\ I\I\I\a
[~ 7 :l:»‘:/: I:I:I:a
— 130 ISASRSE I ANGXON 130" Seamn ~.1' thick, Fe stained, light brown zone
LYWL AR NN
o s AT 7 7 oA
1404 E:::::: :::::\4 145" Water bearing seam, 1.5 thiok
— - \,\/\ AN /\’\'\*
—190- D ~ 147
— —
- — TOTAL YIELD ~150 GPM
S
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wELL NUMBER _M¥W-2D

Sketch Map

®n My-1D o

N
'e

l.M\'f-ED

l

HNotes

DEFTH|  WELL Notes | BLOWS PER |P.LD DESCRIPTIGN / SOIL CLASSIFICATION
FEET CONSTRUCTION 6" OF SPOON|PPM (COLOR, TEXTURE, STRUCTURES)
— 0 AUGERED TO
| 215 Green silty SAND with boulders
" 10 CORED 21. .5 nd ‘ .
L 310 §S 19.5'-19.9" Light brown SAND with weathered RX
$S 100/0.4"
— 20
c-1 C-1
- c-2 24.53' Lost alt water, RQD = 0%, Boulder upper part,
-~ 30— lower - white marble with vertical Fe stained fracture
AT TR TR TN
L I AT A A AN C-2
\/\l\/\/\/\i\l\f\A .
L 40— :,:,:,:,:,:,W-BEDRUCK 26.3' Fracture, ne water returning to surface, RQD =
NSNS 78.38, white marble first 1.0°, 45 degree angled Fe
- I RN .
WADNAANNNN gtained fracture lower ¢lay seam
e B0 = DA ATAA
AT IR
I LA N, Y
[ TR Attempted C-3 but water holes in core barrel got plugged
bl . - -
e GO {2 2 2O with mud, sheared off diamond bit
A HOLE ABANDONED TD 31.0"
I NS
B e NN N NN
A N T YA
" - RN ANAN
A R
— 80—. :a’:/:l:l:l:l:/:f:a
\?\I\I\I\I\I\I\I\A
- e AR
ATA AT LT TR T TR Y
LA AN A A A
A N XNNNNNN
LA A A A A R
AL
1 00— RAAANKNNAN
\’\,\’\’\,\’\,\’\4
- = \,\’\’\,\’\,\’\’\4
\,\/\,\,\’\)\,\’\‘
~120 COSCOSSNONS
L. | \f\/\/\!\l\l\!‘f\d
\I\I\f\l\/\l\f'\/\A
mEl e NRANRKNKAN
L LA
Rl A
AR,
—140 :f:.’:.*:r:r:/\f\/:-‘
- p_— \H\I\I\f\l\l:/\!\a
sSSP f\/ L
150 OO
NEKKNNXNNN
f— - \I\J\I\I\I\I\I\I\A
- VA
= RAARRNNNN
- - \A‘\J\?\f\.‘\/\f\/\;
L A A A
LY TR T T A T L Y
- — \I\I\I\I\/\I\l\l\d
= VA
- \l\/‘l\l\l\l\l\l\d
FAE R A A A
= S LY TR T T T Y T Y
\’\’\/\,\’\,\/\/\J
P - \,\’\,\,\,\I\’\’\
A 2SS M
oW N N NN N A




- CASING DIA.__& _ __
. DRILLING CO

faad dil

ekl
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A
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DRILLER
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OPEN HOLE
--------- | |

WELL NUMBER _H¥- 2D

Sketch Map N

2

°.'M'w'-2{)l

aMy-1D

tNotes

WELL

BLOWS PER
56" OF SPOON

PID
PPiM

DESCRIPTION / SOIL CLASSIFICATION
(COLOR, TEXTURE, STRUCTURES)

| RKUAD BUX

1 BENTONITE
| SEAL

16" CASING
T UNDISTURB-
4 ED SOIL

+ OPEN ROCK
*] HOLE

Yery broken up rock

30" fracture, small amount of water

35" Major water bearing zone, S0-60GPM
42' Water bearing fracture, ~ 30 GPM

10 42




CPROJECT _PAWLING _ _ _ OWNER _PAYLING CORPORATION.  wEL L NUMBER _M¥- 2D2
" LocaTioN PAWLING.NY__ _ _ ___ PROJECT No. 110001 8708 foketon Map N
DATE DRILLED ©220-88 _ to7aL DEPTH OF HOLE _150'_ Py
5 DIAMETER — . __ o
" SCREEN DIA. 55/8” _ LENGTH195 _ _ SLOTSIZE —___ __ - T 2 M -202
- CASING DIA. &7 _ _ _ _ LENGTH.45_ _ TvyPe _QPENHOLE _ _ | l
CDRILLINGCO. GOULD . _ DRILLING METHOD AIRROTORY  [Notes
_DRILLER ___GOULD JR. _ LOG BY Y. LEGNARD _
A DE';TH WELL NOTES BLONS PER [P.I.D DESCRIPTION / SOIL CLASSIFICATION
. FeeT |COMSTRUCTION 6" OF SPOONIPPM (COLOR, TEXTURE,, STRUCTURES)
el o - T ROAD BOX -
A L UNDISTURBED
A SR BENTONITE
- Lo SEAL
¢ P 6" STEEL
| 20— CASING
- s A 8 | 47 Small amount of water, marble, various colors
— S0~y 77T OPEN HOLE
o ,’ :Efsf::-BEDROCK
E I PR CSANOVAN I JNENON 8 | 63 Fracture
1| — 70— \’\,\:\ :x:\’\ , . )
I WA B RN 0 | 72 Fracture with brown mud 1'-2" thick
R N A BN
<] | . \:\:\:\ :\:\:\' D
- 90_. \’\’\:\ :\:\:\‘
L _— :I:/:I: I:I:/\A D
Lt SN B RN
— el e 0 | 104 Increase a small amount of water
FN s V(e l MO I A
B R NN S AN 119’ Fracturs with yellow mud, ~ 1" thick
a _.1 30_ :I:R:J’: f:f:’:ﬁ
I . :Z:j:j: ::ﬁxjﬁ 0 | 131 Fracture, Fe stained, some water
=140 V)
. pis0 ‘
[~ -
TR TD 150°
3 - —
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WELL NUMBER _MW-5D

Sketch Map N

7

DIAMETER - —— __ _
SCREEN DIA. 55/8” _ LENGTH.. 120_ _ sLOTSIZE - .__ T
" CASING DIA. & _ __ LENGTH._30_ _ TypE _QPENHOLE _ _ 54 Mi-5D :
DRILLINGCO. GOULD_ _ _ _ _ ___ ___ DRILLING METHOD ARROTQRY |+ H———————+——
DRILLER ___GOULDJR. ____ ___ L0G BY Y. LEONARD _ _ _
DEPTHI  wELL NoTes | BLOWS PER {PID DESCRIPTION / SOIL CLASSIFICATION
N - 6" OF SPOON{PPM (COLOR, TEXTURE, STRUCTURES)
LOEKING ALGERED TO -1
5 28 Seamn at 24°, lost water, RQD = 80.2%, white marble
UNDISTURBED ’ ’ ’
SOIL CORED 22.8'-
FBENTONITE 378 -2
AL 25.8' Fracture, no water returning to surface, RQD =
o1 66.7%, white marble
= 6" STEEL =
2] CASING = c-3
N OPEN HOLE C-4 No water returning to the surface, RQD = S0.8%, gray
°] 0 crystalline marble
~id BEDROCK C-4 .
N No water returning to the surface, RQD = 100%, gray/
0 | white crystalline marble
Z0°~40" Very muddy water
38.3' Water beasring fracture, 40-30 GPM
~43' Cleaner water
48.5'-54" Brown muddy very cold water
0 ~ 70’ Muddy water, various colored marble, gray, white,
yellow, light brown, pink throughout borehole
Yarious colored marble, gray , white, gello\k, Tight brown,
0 pink throughout borehole
0
0
TD ~ 130’
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_ Dunn Geoscience Laboratory

VoAl Bl Bt Sdbabie, T ot e R I ST T
3 CLLIENT: GROUNDWATER TECHMOLOGY , INC.
4 LABR NUMEBER: gE-83-41 DATE RECEIVED: B/18/88
TEST BY: JWH DAT=Z 7TESTED: g/1% /88
= REVIEWED BY: WO DATE REFORTED: 8/23/88
: SAMFLE DESCR: FAWLING SITE, BORING MW-2, 11.C -— FT

GRAIN SIZE DISTRIBUTION

LS. STANDARD SIEVE OPENINGS U.S. STANDARD SIEVE
IN INCHES NUMBERS HYDROMETER
T o 1% !
E 4322212 1™ 7278/ 4 BIO |6 20 3040 5060 KO 140 200
::j lOO i I L I L L H L L Ll i 1 L L Ll L L 1 O
‘ R 10
i 1'7‘_'53"‘"4——4'5‘
2 S0 T ~ L 90
: ',
] .
3 80+ ' . 80
Ly
i %

5 7 : 70

60+ i 60

%
i!
501 5 50
i

404 - 40
A 4
i 30 =i

204 L 20

104 10
_1 O ==y T T T T T T T u T T T T . T T Y o
h 200 100 60 20 10 8 2 10 0.6 0.2 % .10 .06 02 0l 006 ~02 .00l .00CE millimeter
T T T T
? COBBLES GRAVEL SAND

c yOM | . c LMy £ SILT CLAY
&5
H COARSE FINE HYDROMETER
4 SIZE | PERCENT |CUMULATIVE PERCENT JCUMULATIVE PARTICLE |  pERCENT
B PERCENT | SPECS. SIEVE PERCENT SPECS. M
finches)| RETAINED PASSING RETAINED | paceine D'?m E;’ER PASSING SPECS.
‘ 3/8 0.94 93.06
4 C.&8% 98.%7
8 Q.65 97.72
: 14 1.95 235.77
A RN 2.89 9F2.8%
! 50 .32 B&.LET
. 10 11.81 F74.74
E 2000 FZL41 4135
Fan = 41.35%
B
q Wash Loss Was Not Tested.
SFECIFICAT ION: ASTM C 1324
3 TEST STANDARD:
d
1 NOTES:
] . . oy ; ; .
b Test Samples are retained +or 20 days atter submission
K and then discarded, unless othesr arrangemsnts are made.
W3G
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Dunn Geoscience Laboratory

PR 8 e Ao
CLIENT:
LAE NUMBER: 88-8-2%9
TEST BY: JiH
REVIEWED EBEY: (AT

GROUNDWATER TECHNOLOGY ,

ppeg Bpe T et Pt

INC.
DATE RECEIVED:
DATE TESTED:

DATE REFORTED:

Praet it g

8/18/86
8/1%7/88
B/X3.88

SAMFLLE DESCR: FPAWLING SITE, BORING MW-3Z, SAMFLE 2, 19.0-12.0 FT
GRAIN SIZE DISTRIBUTICN
U.S. STANDARD SIEVE OPENINGS U.S. STANDARD SIEVE
IN INCHES NUMBERS HYDROMETER
L
s3d2e 1Y %% 4 BIO 16 20 3040 5060 100 140 200
00 A il 1‘7J1h Ll Ll )Y L Ll I e, 1oL L i} L 1010}
90 ‘ -~ - 90
2 e B N,
”.“'\“__1‘
Bo{ . “ry_ L 30
~.
70 hbL‘~0 70
T,
- . |
60 N 60
e
50- . sy
.
404 !m‘x Lo
kn
5.
30 E 30
H,
. My
20 . L 20
(o8 1o
0 T T T T T T T T T T T T T T T T o
200 100 60 20 o 6 2 Lo 0.6 oz 13 1o .08 .02 .0l .006 02 001 0006 mitiimeter
teraver T Tsanp [
COBBLES c LM | F ¢ (M g F SILT cLay
COARSE FINE HYDROMETER
SIZE | PERCENT  |CUMULATIVE PERCENT JCUMULATIVE PARTICLE PERCENT
finches)|  RETAINED | DRASRIT | SPECS: SEVE| memainen | RRisTee | STECS DIAMETER | passing | SPECS:
2 90.00 100.G0 4 H.72  78.50
1172 .00 100,00 a2 7.8 70,462
1 12.87 87.1% is .15 &4.47
4 0.00 g87.13 S #.52 34.93
1/2  0.00 87.13 0 12,16 42.78
/8 1.91 8=.22 160 12.05 30.73
200 12.83 17.%90
Fan = 17.20%4
Wash Loss Was Not Tested.
SFECIFICATION: ASTH C 1346
TEST STANDARD:
NOTES:
Test Samples are retained for 30 days after submission
and then discarded, unless other arrangemenis are made.
W
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CLIENT:
LAB NUMBER:
TEST BY:
REVIEWED BY:

Dunn Geoscience Laboratory

Y I S R S I T B YTy

GROUNDWATER TECHNDOLOGY,
88-8-38

JWH

Wio

ARREZT IR

InNC.

DATE EECEIVED:
DATE TESTED:
EATE REFORTED:

6/13/88
8/17/88
B/22/88

SAMFLE DESCR: PAWLIMG 5I1TE,

BORING MW 3, SAMFLE %, 15.0-17.0 FT

GRAIN SIZE DISTRIBUTION

U.S. STANDARD SIEVE OPENINGS U.5, STANDARD SIEVE

IN INCHES NUMBERS HYDROMETER
l 3
asdhare 1Y Y%Yels 4 810 16 20 3040 5060 100 140 200
fOO n Aok ‘L.Hll...i L rl o 1 1 I 1 1l ] H AL 2 1 L L L IOO
)[}m‘
901 i, - 90 -
e,
80 Y L 80
A
b
70 ™. 70
.
601 L L0
"t
504 " 50
kY
o,
404 . 40
"
i
30 ih.r‘ L 30
-

20_. L‘r{.i‘.\ N 20
104 by o
o T T T T T T T T T T T Y T ™ T T T o

200 100 60 20 0 6 2 1.0 0.6 0.2 15 .10 .08 02 Ol .008 .02 .00l .0006 millimeter
Teraver | Tsano T
COBBLES c Lo { ¢ c 1M F SILT CLAY
CCARSE FINE HYDROMETER
SIZE | PERCENT |CUMULATIVE PERCENT |CUMULATIVE PARTICLE PERCENT
finches)| RETAINED | DERCENT | SPECS. SIEVE | peTamep | BERSENT 1 SPECS. DIAMETER |  pagsing | SPECS
20,00 100,00 4 10.30 75.19
1172 0.00 100,00 B8 .74  6£5.45
1 0,00 100,00 14 8.%58 D06.47

I/4 0D.0C 100,00 2O 12.24 44,21
i/2 10.468 87.32 S0 11,09 23012
I8 .83 5. 49 jon 11.%92 0 21,20

200 10.3F0 10,70
Fan = 10C¢.%0%L
Wash LLoss Was Not Tested.
SFECIFICATION: 85T C 136
TEST STANDARD:
NOTES:

Test Samples are retained for 30
and then discarded, unless other

davs after submission
arrangements are made.



Dunn Geoscience Laboratory

A
’ PAA e TR e S PR 1IN LR TN
; CLIEMT: GROUNDWATER TECHNOLOGY., INC.
H LA NUMEER: BE-B8-37 DATE RECEIVED: g/13/68
TEST BEY: JWH DATL TESTED: g/13%/,388
¥ REVIEWED BY: Wao CATE REPORTED: B/23/88
fi SAMFLE DESCR: PAWLING SITE, BORING MW-3. SAMPLE 2, 10,0-12.0 F7
GRAIN SIZE DISTRIBUTION
U.S. STANDARD SIEVE QPENINGS U.S. STANDARD SIEVE
IN INCHES NUMBERS HYOROMETER
;;,, 43255215'2 1Y oYl s 810 16 20 3040 3060 100 140 200
1 100 N e ’..J'....u ..___[ L [ Ll Ll P 14 L Ll 100
“a.
5. s, . o
B
® ey ‘\""i’ﬁl‘! L 2o
N
70 E % L 70
T
60 l“'i;‘ 60
IL\?'.‘,
504 L50
Y
40 L F4o
Jt 304 f?ﬁi"‘; L 3o
201 k"h'ii:-;l, Fee
I“".
104 "‘,34 1o
-’] G ey T T T T T T T T 3 T T T T T T T o]
“ 200 100 60 20 10 & 2 LO 0.6 0.2 15 .10 .06 .02 .01 .006 .02 001 ,0006 millimetar
H Teraver | Tsann |
COBBLES LM | F c LM F SILT CLAY
i COARSE FINE HYDROMETER
4 SIZE | PERCENT |CUMULATIVE PERCENT |CUMULATIVE PARTICLE AERCENT
inches)| RETAINED | RERCENT | SPECS. SIEVE | RETAINED | BEEGing SPECS. OIAMETER | pASSING SPECS.
kS 2 0.00 100.00 4 7.&67 T77.56
i 11/2 0.00 100.00 8 14.35  &5.21
1 0.00 100,00 16 12.36 S2.8D
‘q /4 B.3% Fl.61 O 13,00 35.B5
> 1/2  0.00 F1.&1 50 L3S 200439
- I/8 4.36 g7.25 100 11.27  19.%22
5 200 F.74 F.48
= Fan = %.48%
E Wash Loss Was Not Tested.
SFECIFICATION: ASTHM € 136
a TEST STANMDARD:
E NOTES:
H . - . .
8 Test Samples are retained for I0 days atter submission
and then discarded. unless other arrangements are made.
wdd



Dunn Geoscience Laboratory

; CLIENT:

5 LAB NUMBER:
TEST EY:

. REVIEWED EY:

d SAMFLE DESCR:

voaa 3
BRI T

wWio

FAWLING SITE,

U.S. STANDARD SIEVE OPENINGS

R R L

GROUWNDWATER TECHNOLOGY ,
88-8-40
JWH

BORING MW-

GRAIN SIZE DISTRIBUTION

U.5, STANDARD SIEVE

HRECEIVED:

ESTED:

REFORTED:
, SAMFLE 2, 15.0-17.0 FT

2/18/88
8/1%,388
B/2Z/88

IN INCHES NUMBERS HYOROMETER
a4 X% Y
; 4322202 | BI0O 16 20 3040 5060 100 140 200
ﬁ 100 L rat 1_3_1 r L il 1 L Ll Li i 1 H 100
3 90 » L 90
= 50 50
Lo
i 704 H%nJ L 70
= &0+ "-1,_“‘: 60
. .
4 50 ‘s 50
40 40
|
i 301 N, 30
E i,
204 ' L 20
",
AN
1o Lo
ﬂ [+] T T T T T T T T T T T T T T T T T 0
4 200 100 60 20 T3 2 Lo 0.6 0.2 15 10 .06 .02 01 .006 <02 .00 .0D06 millimeter
A
3 Toraver 1 Tsanp |
i COBBLES VEC ¢ el ] SILT CLAY
§ COARSE FINE HYDROMETER
d size | percEnt [CUMULATIVED PERCENT [CUMULATIVE PARTICLE | pemcenT
: . SIEVE PERCENT SPECS. DIAMETER SPECS,
inches)| RETAINED PASSING RETAINED | LAgSiNG (mm PASSING
Bl 20 0.at 10Go00 4 Z.44 B8.74
4 Lo Lol -
4 11/72 0O.00 1C¢0.ao B 1Z.5& 76.7%8
i)
1 @.gt F7.1% i&6 - 5T 68.0Z
. /4 5,00 PH.19 20 12.8BO S3S.Z2Z
| 1/2 0.00  97.19 50 13025 41.98
g /8 G.8i1 z3.38 100 16.77 25.20
200 12.48 2.72
. Fan = 12.732%
j Wash Loss wWas Mot Tested.
SFECIFICATION: AZTH © 136
a TEST STAMNDARD:
!
i NOTES:
Test Samples are ratained for Z0 days after submission
1 and then discarded, unlesz other arrangenents are made.
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a DLE4TEL4 1L

SENT BY:DUNN-GEOSCIENCE COR

: B-23-88B S:I52AM

5184382472

Dunn Gisosolence Laboratary

12 Malrd Park Road. Aicany, NY 12205

{518} 458-1313

5184566161:48 3

CLIENT: GROUNDWATER TRCHNOLOGY, INC.
LAB NUMBER: 88-8-81 DATE RECXIVED: 8/23/88
TEST BY: JWH DATE TESTXD: 8/28/88
REVIEWED BY: wo DATE REPORTRD: &§/2/88
SAMPLE DESCR: PAWLING BORING #1 SAMPLE 2 10-12 WY
GRAIN SIZE DISTRIBUTION
V.5 STARDARD SI1XEVE OPENINGS U s STANMDAND 3IEYE
IR INCHES NUMBIR 3 HYBROMETER
exthere 1Y %R w0 10 50 3040 5080 100 M40 $00
IQG " ..l‘| "'t 'l e t i 1) I 3 l.l TL f rt 1 Iw
.o' "_ . . .;. e . \ -'Q
- ' . e - + 55
rod - - o
ood wier . DS PV
ol - ; s
S04 40
301 ek - 30
20 e o —-—; T L 20
104 - - i
}\... - ...T f‘“-‘ 1'-.,_.;4..h,7.~,, . e - - C
%% 1% % ® % e T o ds ol 38 3T 5008 .on 531 obow milimenr
e NP P PR A I EA
COA:!!} FINE HYDROMETER
prn| e TR aeees | o] ESRT TRRRE ] weer | [l | NET [ e
4 3.37 56.863
] T.1% 88.87
18 6.48 82.40
30 8.21 74.18
BO 12.27 8£1.92
100 21.39 40.54
200 20.52 20.02
Pan = 20.02% .
Wash Loas Waz Not Tesated.
SPECIFICATION: ASTM C 136
TEST STANDARD:
ROTES:
Test Sanples are retalned for 30 days after submlasion
and then discarded, unless other arrangements are aade. 470
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SENT BY!DUNN-GEQSCIENCE COR ; B-Z232-88 9:i1520M £1845324723

Dunn Geosolance Laboratory

S184566161:H 2

12 Metro Park Rome, Albany, NY 12205 (518} 458-1313
CLIENT: GROUNDWATER TRCHMNOLOGY, INC.
LAB NUMBER: 88-8-82 DATE RECRIVED: B8/23/88
TEST BY: JYH DATE TESTED: 8/26/88
REVIEWED BY: win DATE REPORTED: 9/2/88
SAMPLE DESCR: PAWLING BORING MW-1 B8AMPLXK 2 10~12 FT .
GRAIN SIZE DISTRIBUTION
U, STANGARD SIZVE OPENINGS UWE, STANGARD SIEVE
M INCHES NUMSERS HYDROMETER
axba k1% Whe e 18 20 2040 2080 100 MO F00
100 e ey e T T -
soi
l&;- 5]
o L 70
.ot Leo
B304~ 3.7
Y. 40
304" L 30
!O"' " k20
o4 1o
G:& T Ry E— w8 t l-'ﬂ‘ ot 2.3 10 .08 Ot Bl 008 ot 031 .oboa millimeter
1
coseces| - pegmry [ . meT T sILT 1 cear |
COM?.E ror FINE . HYDROMETER
L‘.'f_‘),. iargrinl mn? 171 lunt arleivedd "“m" srECS. l DiAue » sy | aexes.
4 3.19 98.81
8 16.93 78.87
16 22.38 57,51
30 17.89 39.82
B0 8.83 30.99
100 8.31 22.88
200 89.80 12.78
Pan = 12.7B%X .
Waxh Loss Was Not Tastad.
SPFECIFICATION: ASTM C 138
TX3T STANDARD: ’
ROTES:
Test Sampleas are retained for 30 days after submiasion
and then discarded, unless other arrangements are made. -
o
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Pawling Corporation

CAMO LABORATORIES

367 VIOLET AVENUE
POUGHKEEPSIE, NEW YORK 12601
{314) 473-9%200

FED. I.D. ¥14-1514539

NYS LAB ID NO.: 10310

Date of Invoice: 07-06-88

157 Charles Coleman Boulevard P.C. #:

Pawling, New York 12564

Analytical Report

Date Samples Collected:

Date Samples Received:
Samples Collected By:

Samples Delivered- -By:

Matrix:

Parameters

Hethod 624

Metheod 625

Priority Pollutant Metals

Analysis Comments:

Comments:

Analytical Methods:

Job #:
Invoice $:7 88-6-2502

Sample Identification

6/6 - 6/8/88 A. Bl ssz

06-09-88 B. MWl Ss2

Client C. MW2 8352

Client D. MW¥W3 853

Soil E. MWS s§53

F. MW2 Core Heole

Unit/

Measure A B C D E
* F 3 x X x
* =® x *x *
* * * *x *

* See attached tables,.

All samples will be discarded after twenty-one {21) days
or EPA Holding time, whichever is shorter, unless we are
notified otherwise.

Hazardous waste samples will be returned tc client.

‘All analytical methods comply with those specified in

APHA "Standard Methods" and/or EPA approved methods.




“"CAMO LOG NO.: 88-6-2502

YOLATILES
;PARAHETERS SAHPLE IDENTIFICATIONS
| A B c D E F
B Bl SS2 MWl SS2  MW2 SS2  MW3 SS3  MYS $S53 MW2 Core

' Hole

%Chloromethane <5 5 <5 5 <5 5
aBromomethane 5 <5 {5 <5 ¢5 (5
§Viny1 Chloride <5 5 5 ) (5 <5
?Chloroethane ¢5 <5 5 ¢S <5 (5
JHethylene Chloride 5 5 {5 5 <5 (5
?Trichlorofluoromethane 5 ¢5 5 <5 <5 <5
jl,i-Dichloroethylene <5 5 <5 <5 (5 5
71,1-Dichlorcethane % S <5 <5 (s <5
%Trans-l,Z*dichloroethylene 5 <5 5 (5 <5 (5
sDichlorodifluoromethane <5 5 5 <5 <5 5
ihloroform 5 <5 5 5 1 <5
1,2-Dichloroethane <5 <5 <5 & 5 5
g1,1,1—Trichloroethane 5 <5 <5 <5 5 5
§Carbon Tetrachloride 5 <5 5 5 5 (5
Bromodichloromethane 3 <5 <5 <5 <5 5
:1,2-Dichloropropane 5 <5 5 <5 5 5
:
4

NOTE: All results expressed in mg/kg unless noted otherwise.




ZCAMO LOG NO.: 88-6-2502

PARAMETERS

9

%Trans-l,3-dichloroprcpene
ﬂTrichloroethylene
gbibromochloromethane

Cis-1,3-dichloropropene
B

”1,1,2-Trichloroethane
Benzene
2-Chloroethylvinyl Ether
‘,:L

"Bromoform

gretrachloroethylene

al

1,1,2,2-Tetrachlorcethane
%oluene

E§hlorobenzene
i%thylbenzene

%crolein

Acrylonitrile

E@OTE: All results expressed in mg/kg unless noted otherwise.

o LanE

VOLATILES

SAMPLE IDENTIFICATIONS

A B C D E
Bl §32 HWi S552 MWZ sS2 M¥3 583 M¥S 553
<5 5 <5 5 <5
5 5 5 <5 <5
<5 <5 5 5 <5
(s ¢ (s (5 s
5 (5 5 5 ¢5
5 <5 ¢5 ¢5 (5
<50 <50 <50 <50 59
25 (25 (25 25 (25
s 5 <5 5 (5
<5 5 (5 <5 5
(5 ¢s 5 (5 <5
5 13 (5 5 <5
5 <5 {5 5 5
<500 (500 <500 <500 <500
<500 <500 <500 <500 <500

5

5

(5

(5

<50

<25

<5

5

<5

(5

<5

(500

<500
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CAMO LOG NO.: 88-6-2502

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

PARAMETERS

1,2 Dichloreobenzene

1,3 Dichlorobenzene

1,4 Dichlorcbenzene
Hexachloroethane
Hexachlorobutadiene
Hexachlorobenzene

1,2,4 Trichlorobenzene
Bis(2-Chloroethoxy) Methane
Naphthalene

2 Chloronaphthalene
Isophorone

Nitrobenzene

2,4 Dinitrotoluene

2,6 Dinitrotoluene

4 Bromophenyl Phenyl Ether
Bis(2-Ethylhexyl) Phthalate

Di-n-octyl Phthalate

NOTE: All results expressed in mg/kg unless noted otherwise.

SAMPLE IDENTIFICATION

A

Bl S§sz2

€2

2

<2

<2

2

<2

<2

2

(2

(2

2

2

(2

2

{2

2

{2

B

MWl Sss2

(2

<2

<2

2

¢2

2

2

<2

2

(2

€2

(2

<2

<2

2

{2

(2

C

MW2 3552

2

(2

2

(2

2

2

(2

{2

<2

2

2

{2

(2

<2

2

2

2

D
MW3 853
2
2
€2
<2
2
2
<2
2
(2
2
2
<2
<2
<2
<2
<2

2

E
MW5 583
2
2
<2
(2
€2
<2
(2
€2
2
<2
<2
2
<2
€2
<2
2

2

F
MW2 Core

Hole

2

<2

<2

<2

2

{2

<2

(2

2

2

(2

(2

(2

2

(2

2

-



CAMO LOG NO.: 88-6-2502

REL o

TSN

P

S By

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

ﬂ_ PARAMETERS SAMPLE IDENTIFICATION
A B . C D 5 F
Bl ss2 MW1 852 MW2 552 MW3 S§s3 MW5 §S3 MW2 Core
Hols

Dimethyl phthalate 2 2 2 (2 2 2
Diethyl phthalate 2 2 (2 (2 (2 2
Di-n-butyl phthalate (2 (2 2 <2 <2 (2
Fluorene {2 <2 (2 <2 <2 <2
Fluoranthene (2 <2 (2 2 2 2
Chrysene <2 <2 <2 2 <2 €2
Pyrene 2 2 <2 (2 <2 (2
Phenanthrene 2 <2 <2 2 2 {2
Anthracene €2 2 2 <2 2 (2
Benzo{a)anthracene 2 <2 2 2 2 <2
Benzo(b) fluoranthene 2 (2 <2 (2 2 2
Benzo(k) fluoranthene 2 2 2 2 2 2
Benzof{a)pyrene {2 <2 2 2 2 <2
Indeno(l,2,3-c,d)pyrene <2 <2 <2 2 2 <2
Dibenzo{a,h}anthracene 2 2 2 2 2 €2
Benzo{g,h,i)perylene <2 2 2 (2 2 <2

NOTE: All results expressed in mg/kg unless noted otherwise.
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CAMO LOG NO.: 88-6-2502

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

FARAMETERS SAMPLE IDENTIFICATION

A B c D E
Bl SS2 MWl SS2 MW2 S$52 MV3 $S3  MWS §S3

4 Chlorcphenyl Phenyl Ether <2 2 (2 (2 2
3,3" Dichlorobenzidine 4 4 4 4 4
Benzidine 20 <20 <20 (20 (20
bis{2-Chlorcethyl}ether (2 2 <2 2 (2
1,2-Diphenylhydrazine (2 2 2 <2 2
Hexachlorocyclopentadiene 2 (2 2 2 2
N-Nitrosodiphenylamine <2 2 2 (2 (2
Acenaphthylene 2 <2 (2 (2 2
Acenaphthene 2 (2 (2 (2 2
Butyl benzyl phthalate <2 <2 2 <2 (2
N-Nitrosodimethylamine (2 2 2 <2 (2
Nitrosodi-n-propylamine <2 {2 2 <2 (2
bis({2-Chloroisopropyl)ether (2 <2 2 <2 <2

NOTE: All results expressed in mg/kg unless noted otherwise.

€20

<2

2

<2

{2

2

2

{2

2

€2

2
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CAMO LOG NO.: 88-6-2502

PRIORITY POLLUTANT KETALS

PARAMETERS SAMPLE IDENTIFICATIONS

A B c D E
Bl §52 MYl 581 MW2 8§52 MW3 5S3 MW5 883

Antimony 10 <10 10 <10 10
Arsenic 1.4 25 12 2.2 6.6
Beryllium 1 K3l 1 <1 <1
Cadmiuam 3 2 2 2 2
Chromium 10 13 12 9 10
Copper 16 23 17 19 16
Lead 30 20 20 20 10.
Mercury 0.1 0.1 0.3 0.1 0.2
Nickel 21 29 18 21 13
Selenium 5 <5 <5 5 5
Silver <1 (1 <1 <1 <1
Thallium 1 . <1 <1 <1 &1
Zinc 26 79 38 26 35

NOTE: All results expressed in mg/kg unless noted otherwise.

<10

1

14

17

10

<0,

23

<5

<1

<1

45



;| CAMO LABORATORIES

_ A CIVISION QF CAMQ PQULLITICY CINTAQL INC.

POUGCRRILFUE ML SacTTr _ —
CAMQ LAICARATOAY Lﬂ'(b#:gg‘(a‘-:’fbcl

I87 'ACLET AVENUE
POUGHKEIISIE N.Y, 12501

il

(914} 4735220 CHAIN OF cUSTODY
CLIENT - - 3AMmpPLER

ﬂ c9 GTI
Sanam 2 Trpe o

$AMPLT NOND ' LOCATICNICONTAINED 0473 Tiag 7= 3.; ANALYSIS

5[‘.; i3 REZUIALY

“B1 sS2 /6/88 2 EPA 624, 625 (base
= eutrals) priority
dMW2 Ss2 b/ 7/88 2 "
ki
MW3 SS3 | k /7/89 2 "
MWS S83 ) E/a/ss 2 n
§7 - - "
J

=

n
i .
L
L)
g
% "
n
3 Refldquished by: Received by . Date Time
Q\N}u | )
R "ﬂqm&h‘d - . 2To WX | Receind by . - Dats » Time &~
v AR R el .- R '?-‘- I A
e ) Ny

T

- Dispatched by: , Bate Tine Recsived for Time
' ' """’“’"’“’“% ’/L/? /é/ '
3 .
;3 -Method of Shipment . T L s & _{7_/0//}1




A
: CAMO LABORATORIES
= A DIVISION CF CaAMQ PCLLUTICN CONTROL, INC.
! PAUC R ELIUL 0L FalSUTY:
CAMQ LAZCRATQAY
I67 ICLIT AVENUE
PQUGHKEZZSIE, N.Y. 12531
“ 914 4725220 CHAIN OF CcUsTODY
7 cuent SaMPLER
C9 GTI
':'—._"3
: Sanam L Crps 32
APt ‘ n = < 2 niaz <= > ALYS
SAMPLE NONHO LECATIONICIONTAINER Dars hhFH g 3 ;§ :;:i.;;g
[
Bl SS2 _ - /6/84 1 EPA 624, 625_(ba§e
.. neutrals},priority
= M1 SSé L/ 8/ 8¢ 1 Follut.metals
= L}
 MwW2 SS2 6/7/84 1 "
-+ MW3 SS3 - - o 16/79/8% 1 ]
R "
W
¢ - . - e
&4 1"
"
%
3 . - - "
;
. n
&
) "
Q\ﬁl@ﬂﬁ@k o T
Rallnqulshcd. .. =t 270 W | Received by - - Dats % Time L
= .
| T a0\
@ . Method of Shipment T . Lol '

Commaents:
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n CAMO LABORATORIES
1 E \,' __:
g S A QIVISION CF CAMGC FCLLIUTICN CONTACL INC.
= POUCmE LUl 2As Sasy™r ————
CAMO LAZCRATORY
J&8T VICLIT AVENUE
PCUGHKEZFSIE, N.Y, 17%31
. {914) 4715270 CHAIN OF CUSTQDY
?" CLIENT SAMPr=Y
C9 ) GTI
5
o S~z Trpe - ]
T SaMAUE NQND LOCATIONICONTAINES 0avTs Tiaz e =] 1% ANILYSIS
3 23 REZLCIALD
glzi 79
émwz core hold %/10/88 soil 2 EPA 624, 625§ba§e
2 heutrals) ,priorit:
) ‘ pollut.metals
;j "
gl
"
T
) .
n
2 1"
- - LN
5 "0
:
2 [1]
A 1]
"
: tlinquished by: Received by: ' Date Time |
n /H.clinqms-.?'ud:._-_ o o _-5.\}’,--___ . 272 x| Received by: ] o Date 3 Time i
E Dispalehed by: Date Time Recrived fory _—7 " te Time
. Lahonatary br-_M m/ /‘l ‘
; /, broy ey [/ i
3‘ ._Hethod ot Shipment: - . % > va — ( -
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APPENDTIX G

Ground Water Gradient Data
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PECHAOLD 72075

secrerions |Frarins o C5d @ wnne | cigvariow - ansacenr groo
MW I-> 439. 63 437. 60
Mw -5 440.91 138 . 42
MW 2-D i 437 &b 437. 98
MW 2-D2 435 .02 438./6
MW2-5 438 .02 F-38. 5/

MW 3-5 439 0)) <439 /9

MW 4 439, 42 439.77

MW 5D 4-43. 06 A42. 34

MW 5-5 A4 2 02 F4-F2. 79

ELEVATION, & /7 T oOP

/' Boarp @ & proox

41 95"

ELEVATION, OF 7 ROIvic7 /oA

W/ ELL W/ (721'27/ & rEr ok (A‘sn/(,)

EROCIAD
-0 /5 33956

ELEVATION oF FRODUCTIOAS

WELL #2 (T/fKZ',(/@ (CACRE TE ."ME)

“438. 57/

__'D@ GROUNDWATER {

TECHNOLOGY, INC.

- O RECOVERY SYSTEMS
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Ground Water, Surface Water, and
Stream Sediment Laboratory Results
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Fawling Corporation
157 Charles Eeleman

CORRECTED

Analytical Report

Date Samples Collected:

Date Samples Received:
Samples Collected BRy:
Samples Delivered BHy:
Matrix:

Farameters

EF4 Methed 524

Base/Neutral Extractables
Priority Follutant Metals

Analysis Comments:

Comaents:

Analytical Methods:

Boulevard
Pawling, New York 12364

CAMC LABORATORIES

367 VIOLET AVENUE
POUGHKEEPSIE, NEW YORK
(914} 473-9200

FED. 1.D. #14-151453

12601

f‘jL,_i ~MFP T nr: o

T AUG G 24 125 SJF-
E’B“’“: . :

Ll I el T

NYS LAB ID NO.: 14310
Date of Invoice: ©7/22/88
P.0. #:
Job #: -
Invoice #: BB-56-2831

Sample Identification

-88 fi. ME-15
0&—¢G gg B, ¥Wu-1D
Client C. MW-201
Client D. MW-ZDZ
Water/Soil E., MW-35
Unit/

Measure A B L It E
¥* * *
% ¥ ¥
3 * *

FPage 1 of 2

* GSee attached tables.

F. MW-45
G, HW-35
H. HW-25
I. 55
4, 58-2
E & H 1
S
*
* *

A1l samples will be discarded after twenty-ope {21) days
or EPA Holding time, whichever is shorter, unless we are
notified ctherwise.

Hazardous waste samples will be returned to client.

All analytical methods comply with those specified in

AFHA "Standard Methods”

and/or EPA approved methods,
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Pawling Corporation

CAMD LABORATORIES

367 VIGLET AVENUE
POUGHKEEPSIE, NEW YDBRK 125601
(914) 473-9200

FED. 1.D. #14-1514339

N¥S LAB ID NO.: 10310

Date of Invoice: O7/22/88

137 Charles Cpleman Boulevard F.C. #:

Pawling, New York 12564

CORRECTED

Analytical Feport

Date Samples Collected:
Uate Samples Received:
Samples Collected By:

Samples Delivered By:
Hatrix:

Farameters

EFPA Method &74
Base/Neutral Extractables
Priority Pollutant HMetals

Analysis Lomments:

Comments:

Analytical Methods:

Jobh #:
Invoice #: B8-4-2831

Sample Identificaticon

06-30-BF K. B5-3 £, 855-4 {5oil)
06-30-88 L. 55-4 g. bW-1I
Cilient M. 558-1 {Boill R, DW-II
Client N. 555-2 (Sopil) §. Field Blank
Water/8oil G. 558-3 {8Bail) T. Trip Blank
Unit/
Measure K L M N 0 P 5 R g
% ¥ %
* * L3 *

¥ ¥ * * ¥ * *

Fage 2 of 2

*# Bee attached tables.

411 samples will be discarded after twenty-one (21} days
or EPA Holding time, whichevér is shorter, unless we are
notified otherwise.

Hazardous waste samples will be returned to client,

All analytical meihpds comply with those specified in
AFHA "Standard Methods" and/or EFA approved methods.
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CAMO LOG NG.: 8B-6-2B31

PARAMETERS

Chloromethane
Gromomethane

Yinyl Chicride
Cﬁlornethane

Methylene Chloride
Jrichlorofluoromethane
1,1-Dichloroethylene
t,1-Dichlioroethane
Trans-1,2~dichlicroethylene
Dichlorodifluoromethane
Chlorofors
1,2-Dichloroethane
t,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichlioromethane

t,2-Dichloropropane

A
Mi-13

YOLATILES

SAMPLE IDENTIFICATIONS

R
MW-1D

<1

{1

C
MW-2D1

NOTE: All results expressed in ugsL unless noted otherwise.

wn

1

<1

<1
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CAMO LOE WNG.: BB-6-2831

PARAMETERS

Trans-1,3-dichloropropene
Trichloroethylene
Dibromcchloromethane
Cis-1,3-dichloropropene
1,1,2-Trichloroethane
Benzene
Z-Chloroethylvinyl Ether
Bromoform
Tétrachlaroethylene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethvibenzene

fArcrolein

Rcrylonitirile

VOLATILES

SAMPLE IDENTIFICATIONS

A B
MW-18 MK-1D
o1 <1
<1 b
{1 <1
L4 <1
ol €1
<1 <1
10 (]
] L5
1 8!
<1 €1
o1 1
€1 44
o1 <1
100 <100
100 £100

L
MW-2D1

<1
3,000
‘1

1
£100

100

D
HW-2

<100

{100

NOTE: All results expressed in ug/L uniess noted otherwise.

B

<1

<1

10

£100

<100
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Lot e

R

B A

LHETHA

CAMOG LOG NO.: B8B-6-7851

PARAMETERS

Chioromethane
Bromomethane

Yinvl Chlaride
Chloroethane

Hethylene Chloride
Trichlorofiuvoromethane
1,1-Dichlioroethyliene
I,1-Bichlorcethane
Traps-1,2-dichloroethylene
Dichlerodifluoromethane
Chlorofern
1,2-Dichloroethane
1,1,i-Trichloroethane
Carbon Tetrachloride
Bromodichicromethane

1.2-Dichloropropane

NGTE: All results expressed in ug/L unless noted otherwise.

F
MW -45

<1

<1

<1

<l

1

VOLARTILES

SAMPLE IDENTIFICATIONS

B
MW-58

<1

1

<1

“1

<4

<l

<l

w1

<1
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CAME LOG NO.: BB-6-Z831

PARAMETERS

Trans-1,3-dichloropropene
Trichloroethylene
Dibromochloromethane
Cis-{,3~dichloeropropene
1,1,2-Trichloroethane
Benzene
2-Chloroethylvinyl Ether
Eromoform
Tetrachloroethylene
1,1,2,2=-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Acrolein

focrylonitrile

F -
Mu-45

<1

{1

<1040

YOLATILES

SAMPLE IDENTIFICATIONS

G
HH-55

1

<10

<100

<106

H
MW-5D

<1

<1

£100

L1086

§5-1

<1

{1

<1

<t

{100

<100

NOTE: All results expressed in ug/L unless noted otherwise.

56-2

<1

{1

<1

1a

()]

{109

16090
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CAMO LOG NO.: B88-4-2821

PARAMETERS

Chlorcomethane
Bromamethane

Yinyl Chloride
Chioroethane

Methylene Chloride
Trichlorcfiuoromethane
l,1-Dichloroethylene
t,1-Bichlorcethane
Traneg-1,2-dichiecroethylene
Dichlorodiflupromethane
Chloroform
1,2;Dichlmrnethane
t41,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane

1,2-Dichloropropane

!

<1

A

YOLATILES

SAMPLE IDENTIFICATIONS

e

55-4

{1

hy
555-1
{Sotl)=

N
§555-2
(5pil)#*

cn

NGOTE: All results expressed in ug/L unless noted otherwise,

# ug/kg

0
§55-3
(So0il)*

¢T
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s
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n
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i
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o
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CAMO LOG NG,: 8B-6-2B831

PARAMETERS

Trans-i{,3-dichloropropene
Trichloroethylene
Dibromochloromethane
Cis-1,3-dichloropropene
i,i,Q-TrichlorDethané
Benzene
Z-Chlorgethylvinyl Ether
Brompform
Tetrachloraethylene
1:4,2,2-Tetrachloroethane
Toluene

Chlgrobenzene
Ethylbenzene

fcrolein

Bocryionitrile

<1

<1

£100

€100

SAMPLE

<1

L

<1

<1

L1l

<10G

YOLATILES
IDENTIFICATIONS
M N
§88-1 855-
{Bpili# {Soil
{9 {5
{5 <9
£ 3
w3 <5
<5 {0
L5 1
<30 £50
23 420
LT it
L] <o
5 <5
50 <5
5 <5
£ 500 LS00
£ 500 ¢200

NOTE: All results expressed in ug/L unless noted otherwise.

¥ ug/kg

()]

500

L300
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CAMC LOG NO.: B88-56-2631

PARAMETERS

Chloromethane
Bromomethane

Vinvl Chloride
Chlioroethane

fethyviene Chloride
Trichlorofluprosethane
1,1-Tichloroethylene
1,t-Dichlorcethane
Trans-1,2-dichloroethylene
Bichlorodiflucromethane
Chloroform
1,2-Dichloroethane
l,t,1-Trichlorcethane
Carbon Tetrachloride
Bromodichloromethane

1,2-Dichloropropane

NOTE:

¥ ug/kg

—

o3
o om

- o

Land I

Ead
n

-

[

»*

YOLATILES

SAMPLE IDENTIFICATIONS

[R]

£l11 results ewpressed in ug/L unless noted otherwise.

<1

<1

<1

<1

<l

<1



BYETR

Nl

e e

AR h

CAMO LOGG ND.: 8B-6-2871

FPARAMETERS

Trans-i,3-dichlorcpropene
Trithloroethylene
Dibromochloremethane
Lig-1,3-dichloroprepene
i,1,2~Trichlornethane
Benzene
Z-Chiorgethylvinyl Ether
Eromoform
Tetrachloroethylene
t,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

fcrolein

Acryleonitriie

F
ES56-4
{(Goil)#

<3

<3

Lo

{500

YBLATILES

SAMPLE IDENTIFICATIDNS

DW-1

<t

ra

ol

€140

L1609

R

DH-T1

<t

10

{1

{100

<100

[== Ny

-t oty
o wm

1 e

o

£100

<C1On

NBTE: All results expressed in ug/L unless poted otherwise.

¥ ug/ko

(=8

T

- -
b
AT a

o2
ot
nt

1

<100

L1000
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CaMO LGB HMD.: B8B8-4-2B31

EARAMETERS

1,2 Bichlorohenzene

1,3 Dichlorobenzene

1,4 Dichloroberzene
Hexachloroethane
Hexachlorobutadiene
Hexachlorobenzene

1,2,4 Tricﬁlurnbenzene
Bis{2-Chloraethoxy} Hethane
Naphthalene

2 Chloronaphthalene
Isophorene

Nitrobenzens

2,34 Dinitrotoluene

2,6 Dinitrotoluene

4 Bromophenyl Phenyl Ether
Bis{Z-Ethylhexyl) Phthalate

Di-n-octyl Fhthalate

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

MW-15

{14

{10

w10

10

<10

<10

<10

<10

<140

<18

<10

SAMPLE IDEMTIFICATION

B

MW-1D

<10

{10

€10

<14d

10

e

<40

<10

c
MW-2D1

<10

210

<10

<10

<14

NOTE: All results expressed in ug/l unless noted ctherwise.

b

MW-2D2

<10

{10

St

10

<10

<10

1o

<10

<1d

£10

210

E

k-3

<10

<10

<10

<10

<10

<10

{10

<14

10

£10

<10

€14

g
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CAMDO LDOG NO.: 8B-6-2831

PARAMETERS

Dimethyl phthalate
Diethyl phthalate
Di-n-butvl phthalate
Fluorene
Fiuoranthene
Chrysene

Fyrene

Phenanthrene
Anthracene
Benzofalanthracene
Benze{b) fluoranthene
Benzoik)fiveranthene

Benzaola)pyrene

Indeno(l,2,3-c,dlpyrene

Dibenzol{a,hlanthracene

Benzolg,h,iiperylene

BAGE/NEUTRAL EXTRACTABLE ORGAMNIC COHPOUNDS

SAMFLE IDENTIFICATION

A B £ D

MW-18 MW-1D MW-2D1 MW-2D2 -

<10 <10 <10 <10
<10 <10 <10 <10
{10 <10 010 10
$10 L0 £10 £10
{10 <10 <10 (10
<10 {10 <10 (10
{10 210 {10 {10
{10 <10 <10 (10
<19 {10 {10 (10
£190 {10 (190 $10
<10 (190 <10 <10
£10 ¢10 {40 (10
C10 {10 £10 <10
<10 <10 C10 {10
<10 {10 £10 €10
<10 <10 <10 {10

NOTE: All results expressed in ug/l unless noted otherwise.

E

MW-38

<10

(1Q

1o

<10

<10

cin

L10

40

<10

<10

<10

<19

<16
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FARAMEIERS

4 Chiorophenyl Phenyl Ether
3,3 Dichlorcbenzidine
Hepzidine
Bis(2-Chlaorpoethyllether
1,2-Diphenvlhydrazine
Hezachlorocyclopentadiene
N-Nitrosodiphenylamine
firenaphthylene
fcenaphthene

Butyl benzyl phthalate
N-Nitrosodimethylamine
Mitrosodi-n-propyiamine

bis{Z-Chicroisopropyll)ether

BASE/NEUTRAL EXTRACTABLE OHRGANIC COMPOUNDS

A
HR-185

<10

{10

10

<10

¢ 10

c10

<10

<10

10

SAMPLE IDENTIFICATION

B

MW-1D

<10

<20

L8O

16

<10

<10

10

{16

10

<10

C

HW-2D1

<10

{20

<BY

<16

16

<10

<14

i

<10

410

T1a

B
MW=-2D2

<10

<10

<10

<1

<10

MOTE: All results expressed in ug/l unless noted otherwise.

<10

<1d

10

<14

£10

<10

<10

{io
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CAMC LOG NO.: BB-5-2831

PARAMETERS

1,2 Dichlorobenzene

1,3 Dichlorcbenzene

i,4 Dichlorohenzene
Herachloroethane
Herxachlorobutadienes
Hexachlorobenzene

1,2,8 Trichlorobenzene
Bigsi{2-Chloroethoxy) Methane
Naphthalene

2 Chleronaphthalene
Isophorone

Nitrobenzene

2,4 Dinitrotoluene

2,6 Dinitrotoluene

4 Bromophenyl Fhenyl Ether

Bis{2~Ethylheuyl}) Phthalate

Di-n-octyl Phihalate

NOTE: All results ewpressed in ug/l unless noted otherwice,

BASE/MEUTRAL EXTRACTABLE GRGANIC COMPOUNDS

MW-48

{10

<10

€10

<10

o1

L1

£10

<10

<10

<1

<10

<14

SAMPLE IDENMTIFICATION

5
Hu-3

10
<10
<1
<10
<10
<10
<10
<10

[ A1)

<10
710
<10
€10

14

10

H

<10

10

<19

©10

110

£10

<10

419

210

Si0

1

8s8-1..

<10

<10

10

<10

16

{10

<iQ

<10

cin

<10

<10

10

<10

10

L1140

{10

<10

§85-2

<10

<14

10

10

<10

<10

£10

<10

<10

£10

<19

<10

<10

<10

£10

<10

<10
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CAMO LOG NO.: 8B-6-2831

PARAMETERS

Dimethyl phthalate
Diethyl phthalate
Di-n-butyl phthalate
Fluerene
Filuoranthene
Chrysene

Fyrene

Fhenanthrene
Anthracene
Benzolal)anthracene
Benzo{(b}fluoranthene
Benzo(k}fluoranthene

Benzo{a)pyrene

indeno{l,2,3-c,dipyrene

Dibenzefa,hlanthracene

Benzo{g,h,i)perylene

BASE/NEUTRAL EXTRACTABLE ORGANIC COMFOUNDS

SAMPLE IDENTIFICATION

F G H I
MW~-45 MW-58 HW-5D §5-1

<10 <10 <10 <10
€10 40 ¢10 <10
<10 <10 <10 <10
<10 <10 C10 19
210 C10 <10 <10
{10 <10 16 (10
<10 10 (10 <10
<10 {10 €10 $10
10 <10 414 £10
£10 <10 [ R 10
<10 <10 1o <10
<10 <10 <10 <10
<10 <10 {10 210
<10 €10 $10 <10
<190 <10 <10 <10
<10 {10 <10 {10

NOTE: All results expressed in ug/l unless noted otherwise,

J
55-2
10
<16
210
<10
<10
<in
<10
{10
<10

<14

(10.
<10
i
<10

<10
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CAMO LOG NO.,: B88-6-2831

EASE/NEUTRAL EXTRACTABLE ORGANIC COMPOQUNDS

SAMPLE IDENTIFICATION

PARAMETERS F G H I
Mi-45 MW-55 MW-5D §55-1

4 Chlorophenyl Phenyl Ether <10 <10 <10 <10
3,37 Dichlorﬂﬁenzidine £20 €20 <20 €20
Henzidine £B0 L80 (B0 B0
bis{Z~Chloroethyllether <10 i i €10
1,2-Diphenylhydrazine 10 <10 <10 10
Hesachloroccyclopentadiene £10 <1 1a <14
M-Nitrosodiphenylamine <10 £19 i <10
Arenaphthvlene <10 <10 <16 10
Gcenaphthens £10 S10 10 210
Butyl benzyl phthalate 10 i <1 <10
N-Nitrosodimethylamine <10 <10 <10 {10
Nitrosodi-n-propylamine 10 <10 <14 <10
biS(E—Chlqrcisnpropyl}efher £10 210 <10 <10

MOTE: All results expressed in ug/l unless rnoted otherwise.

Jd
55-2

<80
<18
£10
10
<10
£10
<10
<1
{19
149

<10

3
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CAMD LOG NG.: 88-6-2831

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

SAMFLE IDENTIFICATION

2
PR

A RS .

4]

[Fd ey

G

P

s

[V

K L M N &
FARAMETERS 55-3 55-4 555-1 §588-2 §85-3
- {Soil)* (Spil)* {(S011)#
1,2 Dichlorobenzene | L1 {10 {2 {2 Lz
1,3 Dichlorobenzene <10 <1 $2 2 <2
1,4 Dichlorobenzene <18 <10 <2 2 <2
Hexachloroethane <10 10 €2 <2 €2
Hexachlerobutadiene 1G i0 2 {2 {2
Hexzchlorobenzene <10 <1 ¢ Z L2 €2
},2,4 Trichlorobenzene 10 {10 {2 {2 {2
Bis{Z-Chloroethoxy) Methane <18 £16G L §2 w2
Maphthalene _4in <19 i {2 {2
2 Chloroenaghthalene €10 10 L2 2 <2
isophoraone <10 10 <2 <2 <2
Nitrobenzene <10 iQ {2 $2 <2
2,4 Dinitrotoluene <18 <10 $2 12 €2
2,6 Binitrotoluene <14 <10 €2 $ 2 L2
4 Bromophenyl Phenyl Ether <19 10 £ 2 2 {2
Bis(2-Ethylhexyl) Fhthalate 10 14 €2 <2 {2
Di-n-octyl Fhthalate £10¢ {10 2 2 L2

NOTE: All results expressed in ug/1 unless noted otherwisze,

* mg/ka
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CaMO LOG MO.: B88-6-2831

PARAMETERS

Dimethyl phihaliate
Diethyl phthalate
Di-n-butyl phthalate
Fluocrene
Fluoranthene
Chrysene

Pyrene

Phenanthrene
Anthracene
Benzolalanthracene
Benzoib!fluoranthene

Benzo(k}+fluoranthene

Benzolalpyrene

Indenn(},2,3-c,d)pyrens

Dibenzota,h)anthracene

Benzoflg,h,i)perylene

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

55-3

s~
-
<

<10

{19

<10

<10

<140

<10

210

<10

10

110

<10

SAMPLE IDENTIFICATIGN

L
55-4

-
_—
<

10

<10

210

10

<10

<16

<10

<10

<10

10

<19

<10

{14

M
555-1
{Gnil)*

Faei
S L

S}

2

N
§55-2
(Soil)*

A

€2

NOTE: All results eupressed inm ug/l unless noted otherwise.

¥ mg/ko

0
5565-3
{Soi1ll+#

3

[aN]

]

L
P

b
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CAMO LOG MO.: BB8-46-2B31

FARAMETERS

4 Chloféphenyl Fhenyl Ether

3,3" Dichlorobenzidine
Senzidine
Bis{2-Chloroethyl)ether
1,2-Oiphenylhydrazine
Hexachlorooycliopentadiens
N-Nitrosocdiphenylamine
Acenaphthylene
Acenaphthene

Butvl bemzyl phthalate
N-Nitroscdimethylamine

Mitrosocdi-n-propylamine

Bis(Z-Chleoroisopropyllether

BASE/NEUTRAL EXTRACTABLE ORGANIC COMFOUNDS

18

<10

<10

10

<10

<10

<10

SAMFLE IDENTIFICATION

L

55-1

<10

(29

180

<10

10

<10

<10

190

10

<10

10

{0

H
585-1
(Spil)+*

.
<2

k.2

[}

r.a

<2

L}

N
§685-2
{So1lt+
<2
<4

€20

]

NGTE: All resulte expressed in ug/l unless noted otherwise.

* mg/kg

g
§55-3
{Soil)+

]

-
[

Ry
A
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CAMO LOG NO.: B88-6-2831

FARAMETERS
1,2 Bichlorobenzene

1,3 Dichlorobenzene

1,4 Dichlarobenzene
Hexzachlorosthane
Hexachlorobutadiene
Hexachlorohenzene

1,2,4 Trichlorcbenzene
Bis{2-Chloruethoxy! Methane
faphthalene

2 Ehloronaphthalene
Isophoraone

Hitrobenzene

2,4 Dinitrotoluene

2,6 Dinitroteluene

4 Bromophenyl Phenyl Ether
Bis{Z2-Ethylhexyl) Phthalate

Di-n-octyl FPhthalate

NOTE: A1l results expressed in ug/l

% mg/kg

BASE/NEUTRAL EXTRACTAELE ORGANIC COMPOUNDS

SAMPLE IDENTIFICATION

P
§55-4
(Spil)*

fens
L

.
€2

{2

ey
ra

[

<2

8

DW-1

sl

[
<

1o

<16

W10

10

<10

1

<1a

<10

<10

£10

unless noted otherwise.

<10

10

<10

<10

i@

<10

<10

<10

10

<10

<10

1o

<10
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CAMO LOG NO.: BB-6-2831

PARAMETERS

Gimethyl phthalate
Diethyl phthalate
Di-n-butyl phthalate
Fluarene

Flugranthene

Chrysene

FPyrene

Phenanthrene
Anthracene
Benzolalanthracene
Henzo{b)fluoranthene
Benzof{k}fluoranthene
Renzolalpyrene
indenoil,2,3-c,dlpyrene
Dibenzotla,hlanthracene

Benzolg,h,ilperylens

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

SAMPLE IDENTIFICATION

F
555-4
{Soil)+

+

-
hE

r

e
]

2% ]

]
DW-I

<10

10

1o

10

i

<10

<14

<10

<10

10

10

<10

10

DW-TI

10

16

14

<10

<10

<10

<10

10

<10

10

<10

MOTE: ALl results expressed in ug/l unless noted otherwise.

¥ mg/kq
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CAMO LOGB NO,: B88-6-2831

#
|
= BASE/NEUTRAL EXTRACTABLE DORGANIC COMPOUNDS
SAMPLE ITDENTIFICATIGHN
|
N PARAMETERS P o "
555-4 DH-1 DW-TI
# (Soil)#
4 Chlorophenyl Phenyl! Ether .oL2 <10 <1
4 3,3 Dichlorcbenzidine <4 <20 (20
ﬁ Eenzidine <20 <80 < 81
“ bis(Z-Chloroethyliether (2 {10 10
1,2-Diphenylhydrazine z i <10
Hexachlorocyclopentadiene <2 <10 €10
M-Mitrosodiphenylamine €2 €14 <10
3 fcenaphthylene <2 £10 {10
3 Bcenaphthens 2 <10 <19
g Butyl benzyl phthalate <2 <10 <10
E!H’
N-Nitrosedimethylamine €2 <10 €19
q
5 Hitrosodi-n-propylamine 2 €10 <E0
bis(Z-Chioruisopropyllether <2 i 1@

NOTE: All results expressed in ug/1l unless noted otherwise.

g
i

¥ ma/kg




CAMB LOG MO.: B88-56-2831

FRIORITY POLLUTANT METALS
SAMPLE IDENTIFICATION

. A B £ b E

o FARAMETERS HW-18 MW-1D MW-2D1 MW-2D2 MW-38

% Antimony 0.0l 0,01 IQUMETD £0.01 <0.01
Arsenic 0,006 <0.005 {0,003 <0.005 0.0087

Beryllium 0. 01 0,01 0. 01 {0,01 $9.01

# Cadmium T0,01 0,01 NEAE| 0,01 0,01

!

3

4 . cm P P e e e
Chromium 0,03 w03 05 0,03 0,03

B Copper 0,01 0,01 0,01 4,01 0.901

Lead 0.008 0,035 53,005 C0,003 0.012
Mercury 10,6002 £0,0002 £0,0002 $0,90002 {0.000Z
7 Nickel <0,0%5 (0,03 0,030 0,05 <0.05
-
i Selenium L0,005 $G.003 L0.003 L0.003 0L, G0E
§ Silwver “0.01 £0.01 caL, 9l S0, 04 0,01
Thailium <0.01 0,01 <0,01 <0.01 0,01

Zinc .01 .02 i, 05 C0.01 0.01

R

NOTE: All results expressed in mg/L unless noted otherwize.

=
=
;;1
=

|

A

ety
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CAMO LOG MO,: BB-&6-Z831

PARAMETERS

Antimany

firsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Mickel
Selenium
Silver
Thallium

iinc

MOTE: All results ex

£0.401
ChH,01
0,02
S, 005
£0,0002
0,058
0,000
LV ]
{0.01

0,02

pressed

FRIORITY POLLUTANT METALS

SHMPLE IDEMTIFICATION

.....

€£0,0002
0,05
0,005
0,01

<0.01

P
1
=

in mg/L unless noted otherwise,

RQUR
{0.005

<0.01

G, ol
<O, 005
£0.0002
<0, 035
€0, 005
C0, 01
0,01

0,02

0,01

0,005

0,81

L0.01

9,010

<0.0002

0,03

S0, 0058

0,01

0,01

0.¢1

0,01

<0.903

<0. 01

0,07

0.013

06,0002

......

O 0l

0,01

0,01



CAMG LOG NO.: BE-6-2831

FRIGRITY POLLUTANT METALS

B SAMPLE IDENTIFICATION

= K L M N 0
FPARAMETERS §8-3 55-4 855-t §55-2 558-3

{So3l)+* {Goil)+#* (Soill)*

4 ’ Antimcny €0.01 <0, 01 ot <1 1

) Arsenic <0, 005 (O, 003 6.8 7.9 1b.7
Beryllium £0.01 <0.01 <1 <l <1

o Cadmium <0, 01 0,01 <1 4 <

= Chromium {0,063 S5.03 5 7 7

A Copper 0,02 0,02 25 18 27
tead 0,033 0. 0805 44 30 30
Mercury $O.0002 £0.0002 0.1 Gl 0.1

y Nickel €0, 00 $0.0G5 3 17 18

4

. Selenium (0,005 5,005 20,5 40,5 0,8

g Silver $G.01 10,01 1 1 2

i Thailium .01 C0,01 <1 (1 £1

% ling .01 9,01 1G4 103 124

E NOTE: All results expressed in mg/L unless noted otherwice,

3 ‘ * mg/kg

i)

248
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CAMD LOG MO.:

FARRMETERS

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Hercury
Nickel
Selenium
Silver
Thallium

Iinc

NOTE: All results

*

BE-46-2831

P
555-4

(So0il1l1+*

<1

<1

27

20
0.2

22

40,0

m
~

FOLLUTANT HETALS

IDENTIFICATION

DW-I DW-T1

0,01 <0.01

0,005 0. 003

<0.01 <0.01

SO0l SRS
0,03 0,03
0,072 Q.02
0,13 0,003

0,002 L0, 00607

{3,035 £0.035

S0.0G05 0,005

16,01 10,01

LG.0t £0.61
0.01 .10

expressed in mg/l unless noted otherwise.
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: CAMO L0OG6 NO.: BB-4-%B31
YOLATILES
B DUFS: SAMFLE IDENTIFICATIONS
2 - Test | Test 2 Test 1 Test 2
= FARARMETERS M#-2D1 Mu-2D01 HW-45 MW-45
Chloromethane <1 <1 <1 <4
Bromomethane <1 71 <4 41
E Yinyl Chloride o i ol ol
A Lhloroethanes ¢! <1 <1 it
% Methylene Chioride <1 <1 < <1
Trichloroflusromethane <1 a1 <1 | €1
I,1-Dichloroethylene o1 <t €1 71
‘ t,i-Dichloroethane 1 21 1 {1
q Trans-1,2-dichlaroethylene g840 G20 o 1
i Dichlorodifluoromethane <1 i1 <1 <1
% Chloroafoarn <1 < <1 {1
’ 1,2-Dichloroethane Lt 41 44 <1
g 1,t,1-Trichloroethane <1 1 o1 41
. Carbon Tetrachloride ¢l <1 <1 <t
: Bromodichloromethane €1 51 <1 i1
§ 1,2-Dichlorapropane L <1 ol <l

NOTE: All results ewpressed in ug/L wnless noted otherwise,

Tl )



CaAMQ LOG NO.: 8B-56-2831

q
- VOLATILES
B DUFS: SAMPLE IDENTIFICATIDNS
Test | Test 2 Test 1 Test 2
3 FARAMETERS MW-2D1 MW-2D1 MW-45 HW-35 -
y Trans-1,3-dichloropropene <1 <1 . <1 <1
Trichloroethylene 30 88 <1 1
% Dibremachloromethane i1 o1 1 o1
; Cis-1,3-dichloropropens <1 i1 <1 ol
1,1,2-Trichloraethane <1 1 <1 sl
Benzene L 8! <1 41
Z-Chloroethylivinyl Ether 210 {106 £10 <10
5 Bromoform ] €3 <5 <5
! Tetrachloroethylene <1 <1 13 i3
g 1,1,2,2-Tetrachloroethane {1 <1 <1 1
; Toluene 3,000 345300 <1 <1
% Chlorobenzene i1 71 i1 i
?? Ethylbenzene <1 <1 1 £l
: Acrolein L1006 <1400 <160 £100
% fcrylonitrile <100 £100 <100 L1048
NOTE: A1l results expressed in ug/L unless noted otherwise.
§
q
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CAMG LOB WNO.: BBE-5-2831

SPIKES:

FARAMETERS

Ehloromethane
Bromomethane

Vinyl Chlaoride
Ehloroethane

Hethylene Chloride
Trichiorotlucromethans
1,1-Bichlorpethylene
i,t-Dichlorocethane
Trans-1,Z~dichloroethyliene
Dichlorodifiuoromethane
Chlorofornm
1,Z2-bichlorpethane
i,4,1-Trichloroethane
Carbon Tetrachloride
Bromocdichloromethane

1,2-Dicklorapropane

VOLATILES

SAMFLE IDEMTIFICATICNS

Sample
Conc. Known A
MW-50 Spike Obtained Recavery
o
<
£ 1
i1
€1 29.4 32.2 1107
4
<1 29.3 24.9 72%
<1 27.6 26.5 GOL
01 30.0 29.40 G7%
<1
ot 30.0 32.4 108%
<1 23.9 27.1 91%
<1 43.8 50,6 102%
o1
<1
g1

NOTE: All results expressed in ug/L unless npted otherwise.
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CAMD L8G NO.: BE-6-2831

SPIKE:

PARAMETERS

Trans-1,3-dichloropropene
Trichloroethylene
Dibromochloromethane
Cis-i,%-dichloropropene
1,1,2-Trichloroethane
Benzene
Z-Chlercethylvinyl Ether
Bromoform
Tetrachioroethylene
1,1,2,2-Tetrachlaorcethane
Tciuene

Chlcrobenzene
Ethylbenzene

ficrolein

Acrylonitrile

Sample
Conc.
MW-SD

<1
<1oo

<106

YULATILES

SAMELE IDENTIFICATIONS

Known
Spike

4B. 6

49.4

Cbtained

wn

=~

n

1

.
fa

Recovery

NOTE: All results expressed in ug/L unless noted otherwise,
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CAaMG LOG ND.: 88-6-2B31

DUPS:

PARAMETERS

1,2 Dichlorobenzene

1,3 Bichlorobenzene

1.4 Dichlorobenzene
Hexachleoroethane
He:achloraobutadiene
Hexachlorsbenzene

1,2,4 Trichlorohenzene
Bisi{Z2-Chloroethoxy) Methane
Maphthalene

2 Chloronaphthalene
Isophorane

Mitrotenzene

2,4 Dinitrotoluene

2,6 Dinitrotoluene

4 Bromephenvl Fhenyl Ether
Bis{2-Ethylhexyl} PFhthalate

Bi-n-octyl Fhthalate

55-1
Test 1
ug/L

<10

cig

210

1T

10

<10

419

10

<10

<10

i

<10

<10

€10

{14

SAMFLE IDENTIFICATION

85-1
Test
ug/L

i

10

<10

<19

<10

<10

<1

10

€19

556-1
Test 1
mg/kg

{2

2

k2

BASE/NEUTRAL EXTRACTABLE DRBANIC COMPOUNDS

§55-1
Test 2
mq/kg

2

k3

[

k-]

b

[N}

k3

{2

+3

-~
P
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CAMO LOGB MO.: B8-5-2831

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

2

Lok s

B

s

DUPS: SAMFLE IDENTIFICATION
FPARAMETERS 56-1 56-1 §55-1 585-1
Test 1 Té€st 2 Test 1 Test 2
ug/L ug/L : mg/kg mg/kg
Dimethyl phthalate 10 <10 {2 <2
Diethyl phthalate <10 <10 §2 {2
Di-n-tutyl phthalate S0 {10 {7 i
Fluorene L14 14 .2 22
Fluoranthene 18] cin L2 2
Chrysene <10 <10 <2 €2
Fyrene <10 <10 {2 2
Fhenanthrene £10 <16 L2 €2
fnthracene 10 w19 2 2
Benzo{alanthracene <10 <10 L2 G2
Benzo(bl)fluoranthene <10 <10 {2 2
Henzotklfluoranthene <10 10 €2 {2
Benzo{alpyrene <10 <10 {Z {2
Indenp(l,2,3-c,d)pyrene 10 <10 <2 2
Dibenzofa,hlanthracene 10 <10 <2 L2
Benzofg,h,ilperylene Lo {iv €2 $Z



: CAMD LOG NO.: 88-5-2831

S

2

H

BASE/NEUTRAL EXTRACTABLE BRBANIC COMPOUNDS

a DUFS: SAMFLE IDENTIFICATION

!

- PARAMETERS 55-1 55-1 5565-1 5585-1

3 Test | Test 2 Test 1 Test 2

s ug/L ug/L mg/ky mg/ kg
4 Chlorophenyl Fhenyl Ether <10 <10 {2 2
3,3" Dichlorobenzidine <20 £20 <4 <4

3

: Benzidine <8y B0 420 20

- Bici{Z2-Chloroethyliether L0 <10 <2 O

g {,2-Diphenylhydrazine £10 £10 <. z
Hexachloroeyclopentadiene L10 €10 L7 L2
H-Nitrosodiphenylamine <1a <14 <2 z

:

.y Acenaphthylene £10 £10 2 22

- fFcernaphthene <10 <10 Z L2

4 Buty! benzyl phthalate <19 €10 2 2

= N-Mitrozodimethylamine {19 <10 L2 {Z
Mitrosodi-n-propylamine <14 <10 L2 €3

2 bis{Z~Chlaoroiscpropyl)ether 16 {149 <z $2




CAMD LGB NO.: B88-6-2831

CAMO GC/M5 SPIKE

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

e 5PIKE: SAMPLE IDEMTIFICATION
H
Known : %
= FARAMETERS Spike Chtaines Recovery
. Dimethyl Phthalate 100 22 227
Fluoranthene 100 26 267%
7 Chrvsene tao 27 37%
o
"1
i
Anthracere 100 G 37y
ii Banzoib)flunranthene 1o 32 IEN
Henzolg.h,ilperylene oo 3o 36%
4-Chlorophenyl phenyl ether 100 32 327
e 1,4-Dichlorchenzens 104G 39 374
Maphthalene 100G 35 3E%
g
9 NOTE: A1l results are expressed in ug/L unless otherwise indicated.
%
5

M
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T

Antimony SRUNIB CUL0t

freenic ST L0, 0

FErviiadm I Ll
Cadmium L (EN

Zelenium 20,005

Silver 0,01 0,01

MOTE: AJl resulis expressed in mg/L unless noted ciherwise,
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° MW-3 and MW-4 were placed as couplets to the
- production wells

° MW-55 and MW-5D were placed upgradient of all known
site disposal activities

® B-1 was placed near the storm grate, and

® B-2 was placed near the trenching area.

The Preliminary Remedial Inﬁestigation included seven soil
borings, five overburden monitor wells, four bedrock monitor
wells, ground water gauging and sampling, and stream sediment
and water sampling. The investigation was designed to
evaluate the contaminant concentrations present at this site,
and to determine the pathways of on-site and off-site

migration.

Detailed procedures for each task performed during the
Preliminary Investigation are presentéd in Sections 2,2.1
through 2.2.6. The remaining sections of the Preliminary
Remedial Investigation specify decontamination, quality
assurance/quality control, and health and safety measures

utilized throughout the investigation.

2.2, Soil Borings

A total of seven soil borings were drilled in the overburden
materials in order to determine geologic and chemical

characteristics of the soils across the site. The five

—overburden-shallow-well-leecations—and-two-boringlocations
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are shown on Figure 2, The location of each soil boring was
approved by the on-site DEC engineer, Shayne Mitchell, prior
to drilling.

The soil borings were drilled with Groundwater Technology,
Inc.'s Mobile B-47 hollow-stem auger drill rig. The auger
size was 4.25 inch I,D. and 7.63 inch O0.D. Soil samples were
collected with a split-spoon sampler advanced using a 140
pound drive hammer, as per Standard ASTM Method. Soil
samples were collected at five—foot intervals or at

. significant lithologic changes, until bedrock was encoun-
tered. A project hydrogeologist supervised all drilling

activities.

The upper four to eight feet of unconsolidated material at
each location consisted of fill material. The fill material
was comprised of dark brown fine sand, stones, and rubber
pleces. The underlying materials in MW-1, MW-3, and MW-5
consisted of stratified alluvium. Soil textures ranged from
predominantly fine sand and silt in MW-1 to sand and gravel
in MW-3 and MW-5. The underlying materials in MW-2, MW-4,
B-1, and B~-2 were comprised of fine sands. Auger refusal was
encountered in each boring; the depth ranged from 4.5 feet in
B-2 to 18.5 feet in MW-3S. At the time of drilling, auger
refusal was believed to be bedrock. The average depth to the
water table encountered during drilling was eight feet. The
drilling logs provide the specific information for each
borehéié (Appéhdix C).
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During drilling operations, soil samples were collected from
each major litheiogic unit and sent to a laboratory for grain
size aﬁalysis. Appendix D contains the grain size distribu-
tion curves developed from the standard sieve analyses. The
hydraulic conductivities calculated from these curves are
shown in Table 1.
TABLE 1
HYDRAﬁLIC-CONDUCTIVITY VALUES

DERIVED FROM GRAIN-SIZE ANALYSIS

Hydraulic Conductivity

Sample _{cm/sec)

-7

MW-1 S-2 10-12 feet ..ceeciccnssas 2.5 x 10_2!
MW"2 10"'12 feet se v ss s s sanansy 9-0 X 10_3¥
MW-3 s-2 10-12 feet AR R EE R T 1.6 x 10_3
MW-3 S5-3 15-17 feet ceeevevocennes 4.9 x 10_3
B-1 S-2 10-12 feet ceeessccesacos 4.9 x 10_31
MW-5 S-2 10-12 feet ceccsescssrces 4.9 x 10_35
MWHS S-3 15_17 feet emsr s s st rRSE 2.5 x 10 -

S0il samples obtained from‘the split—-spoon sampler were also
field screened with a portable Gas Chromatograph (GC). This
instrument detected volatile organic compounds at the part
per billion level. The GC extracted a small sample of soil
gas from each sample vial. The gas was passed through a
chromatographic column and then over a chemical detector.

The level of response and the time it took the sample to
pass through the column were used to determine relative
concentrations and types of compounds. The GC was calibrated
for Trans 1,2 Dichloroethylene, 1,1,1 Trichlorocethane,

Trichloroethene, Tetrachloroethene, and Toluene.
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The results of the analysis are shown in Table 2. Only the
soil samples from MW-2 showed levels above the detection
limit [1 part per billion (ppb)]. Sample S5-1, collected
from five to seven feet, showed 1.10 ppb of TCE; sample SS-2,
collected from 10 to 12 feet, showed 11.78 ppb TCE and 414.69
ppb of Toluene. Some preliminary water sampling results from

the GC scréening are also shown in Table 2.

Upon retrieval of the spoon sampler device from the bore-~
hole at each sampling depth, proper containers were filled
with so0il for volatile organic and inorganic parameter
analysis. These samples were stored on ice., The soil sam~-
ples that exhibited the highest levels during the field
screening were sent to the laboratory for analysis. If no
levels were detected, the deepest sample with sufficient

volume for sample analysis was sent.

Based upon the above rationale, the following samples were
submitted for laboratory analysis: B-1 S5-2, MW-1 SS-2, MW-2
SS~-2, MW-3 Ss-3, and MW-5 SS-3. An additional soil sample
frdm MW-2 collected at 19.5 feet (MW-2 Core Hole) was also
analyzed., A sample from MW-4S was not selected because of
its proximity to B~l. Section 2.2.2 discusses the results of

the laboratory testing.
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TABLE 2

S0IL & WATER AMALYSIS FROM
PORTABLE GAS CHROMATOGRAPH

TOTAL
SAMPLE | DATE [1,2DCE| 1,1,1 | TCE PCE | TOLUENE|pce Tca
.| TCA . . « | TCE,PCE
D |sArPLED PPB® | PPB | PP’ | PP’ | ppB" |ToLbENe
B-1 le-6-88 | ND ND ND ND ND ND
$3- 1
oah |6-6-88 | WD ND ND ND ND ND
B- 6-7-88 | ND ND ND ND ND ND
35- 1
MW-15 l6.6-88 | D ND ND ND ND ND
$S- 1 ‘
MW - 15 ] |
s e-e-88 | w0 ND ND ND ND ND
MW-15 |6-6-88 | BOL ND BOL BOL ND BDL
$5-3
2% le-s-88 | N ND 1.10 ND ND 110
s l6-6-88 | ND BOL | 11.78 | ND | 41469 | 426.47
3> |e-7-88 | WD ND ND BOL ND | BDL/ND
MW-35 16-7-88 | ND ND ND BOL ND BOL
$5-2 :
% le-7-88 | D ND ND BDL ND BDL
$5-3
e |e-7-08 | WD ND ND ND ND ND

* DETECTION LIMITS - 1 PPB ON THE FIELD GAS CHROMATOGRAPH
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(COWNTINUED) TABLE 2

TOTAL
SAMPLE | DATE |1,20CE| 1,1,1 | TCE PCE  |TOLUENE|pcE. TcA
TCA TCE, PCE
ID  |SAMPLED| PPS | PPB | PPB | PPB | PPB |TOLUERE
B
o e-8-88 | MO ND ND ND ND ND
. : - 1
T a® l6-8-88 | WD ND ND ND ND ND
‘“‘;’;‘?3 6-8-88 | ND ND ND ND ND ND
M- 55
ss.5 | 6-8-88 | ND ND ND ND ND ND
-85
a5 |6-8-88 | D ND ND ND ND ND
MW - 15
WATER | 6-6-88 | BDL ND BOL BOL ND BOL
MW - 25

+*
WATER | 6-7-88 9.8 2407.55 1 81.72 ND 5676.0 | 8175.07
UNDEV.

M- 25 |
waTeR | 6-8-88 | 1370 | 3ste0’| 9350 | ND  [221400 | 257639
MW-35 _
WATER | 6-8-88 ND ND BOL 4.85 ND 4.85
UNDEY. :
MW - 43
neR | 6-8-88 | ND ND ND 1.4 ND .4
MW-S3
FIRE HYD.

-8-88
verm |6 ND ND ND ND ND ND

* COELUTION OF LIGHT ALIPHATIC & ARCMATIC HYDROCARBONS WITH 1,1,1 TCA
ND- NOT DETECTABLE
BOL~ BELOW DETECTABLE LIMITS (Detection 1imits for all compounds is { ppb with field GC)

12 DCE= TRANS 12 DICHLOROETHYLENE
11,1 TCA- 1-1-1 TRICHLOROETHANE
TCE ~ TRICHLOROETHENE 15
PCE - TETRACHLOROETHENE bage



The two boreholes not completed as monitor wells (B-1 and
B-2) were abandoned by grouting with a cement-bentdnite
mixture. The cuttings from the boreholes were field screened
to determine proper disposal procedures. All the soils,
except those from MW-2, recorded less than 1 part per million
(ppm) volatiles and were therefore disposed of on-site., The

cuttings from MW-2 were containerized and stored on-site for

ek aTe L=}

2.2,2 Soil Sampling

The selected s0il samples were delivered to Camo Laboratories
in Poughkeepsie, New York for confirmatory analysis for
Purgeable Organics by EPA Method 624, for Base Neutral
Extractable Organic analysis by EPA Method 625, and for

Priority Pollutant Metals analysis.

The results indicated that no Purgeable Volatiles or Base
Neutral compounds were detecéed in any of the so0il samples.
This data confirms the non-detectable levels recorded by the
field GC for B-1, MW-1l, MW-3, and MW-5; however, it contra-
dicts the field GC data for MW-2, The laboratory results
report non-detectable levels for MW-2 SS-2, while the field

GC reported 414,69 ppb Toluene and 11.78 ppb TCE.
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The laboratory results of the Priority Pollutant Metals

analyses in soils are shown in Table 3.

Concentrations of

Antimony, Selenium, Silver, and Thallium were all reported as

below the detection limits.

is included in Appendix E.

The complete laboratory report

TABLE

3

~

PRIORITY POLLUTANT METALS IN SOILS
(in ppm)

B~1 SS-2

MW~1
MW—-2
MW=-3
MW-5
MW-2
Bohn

55-1
S8-2
55-3
55-3
Core Hole
Background

Range
Baker & Chesnin
Background Range

LW ] b
LY B N U
e« 8 & o e @ E
OO O

——

1-50

gg

1
<1
<1
<1

<1
<1

3-40

LB R R W E

(034

10
13
12

9
10
14

TABLE 3 {continued)

PRIORITY POLLUTANT METALS IN SOILS

B-1 §5~2

MW-1
MW-2
MW-3
MW-5
MW-2
Bohn

S5~-1
S5-2
55-3
§$8-3
Core Hole
Background

Range
Baker & Chesnin
Background Range

2-200
2-200

{in ppm)
Hg Ni
<0.,1 21
0.1 29
0.3 18
<0.1 21
0.2 18
<0.1 23
0002—0.2 10"'1'0

00

4an

26
79
38
26
35
45

10-
10-

16
17
19
16
17
2-100

2-100

300
300
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The metal concentrations in Table 3 represent total metals in
the soills. A range of naturally occurring metal
concentrations héve been reported by Bohn (1979) and Baker
and Chesnin (1975). These ranges are also listed in Table 3.
All of the on-site soil samples lie within these reported
background levels. The soil sample from the upgradient
locéﬁioh (MW-5 SS-3) contains levels of most of the metals
sampléd, at concentrations that are within an order of
magnitude of the levels detected in soil samples from other

well or boring locations at the site.

The results of the Camo laboratory analysis on the soil
samples indicates that there is no Volatile, Semi-Volatile or
Priority Pollutant Metal contamination in the soils at the

locations sampled.

2.2.3 Monitor Well Installation

The objectives of this work scope were to install monitor
wells in the aquifer in the overburden material as well as
deep monitor wells into the bedrock. The result of this work

scope would determine:

] the overburden aquifer flow direction
° the bedrock aquifer flow direction
M the interaction between both aquifers, and

® the extent of contamination, both vertically and
horizontally.
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2:2,3,1 Overburden Wells

Five overburden wells were installed on June 6 through 8,
1988 inside the boreholes drilled by a hollow-stem auger rig
at the five selected locations (Figure 2). Each monitor well
was coﬁstructed of two-inch fiberglass reinforced epoxy (FRP)
well screen and casing with flush threaded joints. The well
screen Qés Qléced from five feet zbove the water tablé te thé
depth of auger refusal. BA bentonjte seal, one foot in thick-
ness, was placed above the sand pack. A cement-bentonite
grout was placed above this bentonite seal. A lockable
protective metal casing was installed at the top of MwW-1S,
the other wells received eight-inch or five-inch flush-
mounted road boxes. Well construction details are shown on

the drilling logs (Appendix C).

2 d W

Three bedrock wells were drilled in close proximity to thé
overburden wells shown in Figqure 2. Two monitor well nests
(MW-3 and MW-4) utilize the production wells as the bedrock
wells (PW-1 and PW-2). The drilling was performed in two
phases:
° Coring of the upper 15 feet of rock by Groundwater
Technology, Inc.'s Mobile B-47 drill rig

° Air rotary drilling with monitor well completion
performed by Goold and Sons Well Drillers.
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The coring was performed on June %, 10, and 14, 1988, Augers
were advanced until a good seal into the rock was achieved.

A five-foot long N-X core barrel was then utilized to obtain
core samples. A Groundwater Technology, Inc. hydrogeologist
supervised all coring operations. The core samples were
labeled and stored in wooden boxes for subsequent examina-

tion, -

The results of the coring determined that a boulder layer,
rangiﬁg in thickness from 5 to 14 feet, is present above the
bedrock. The bedrock encountered was a banded and brecciated
marble, with fracture zones containing iron staining and
silt. The drilling logs in Appendix C denote the depths and

abundance of observed fractures.

The Rock Quality Designator (RQD) was determined for each
core barrel sample. The RQD represents a modified form of
recording core recovery. The equation to calculate RQD is:

% RQD = 100 x length of core in pieces 4 inches and longer
hole length actually drilled

The % RQD for the collected core samples ranged from 0 to

98.1 3. The very low percentages of 0 % in MW-2D and 8.3 %
in MW-1D represent a boulder layer. The other percentages
indicate a weathered upper bedrock surface which (within 15

feet) becomes fairly competent.
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The remaining drilling and monitor well installations were
performed using an air rotary drill rig. Alan Goold and Sons
installed the bedrock wells on June 16, 17, 20, and 21, 1988
under Groundwater Technology, Inc. supervision. The
overburden sections of the bedrock wells were drilled using a
roller bit inside the same borehole used for the rock coring.
Dué éb a bdulder layer above the bedrock, this technique
caused the hole to cave; therefore, mud rotary was uged in

the overburden sections of the boreholes at MW-2Dl, MW-2D2,

The overburden sections of the bedrock wells were completed
by driving a six-inch steel casing with an attached drive
shoe into competent bedrock. An air rotary bit was used to
complefe the wells open hole by drilling inside the casing
into bedrock. Total depth of the three proposed wells was
150 feet.

Two bedrock wells were installed at the MW-2 well location.

A highly fractured zone, from 35 feet to 42 feet, was
encountered in MW-2Dl, which contained high levels of
contamination. A field decision was rendered that this zone
might not be connected to underlying fractures; therefore,
drilling was ceased and the well completed at only 42 feet.
An additional well (MW-2D2) was drilled adjacent to MW-2D1,
which was cased through this upper fractured zone and drilled

to the proposed completion depth of 150 feet.
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The geology and fracture determination discerned from the
cuttings, drilling water, and rate of drilling are shown in
the drilling logs in Appendix C. Various colored marble was
encountered at all three locations. MW-2D and MW-5D
contained a highly fractured and major water bearing zone at
approximately 30 to 42 feet. At the MW-2 location, 5 ppm of
volatile organics was measured on the héadspace of the
‘drilling waters from this zone with the PID utilized for the
ambient air monitoring (see Section 2.2.9). A fracture was
encduntered at 42 feet in MW-1; however, it was not a major
water bearing fracture. At MW-1, the water bearing zones

were present at 85 to 145 feet.

The mud used during casing installation was containerized and
proper disposal procedures were followed. All drilling
waters were placed into polyethylene holding ponds and
treated with activated carbon. The waters were discharged to

the ground or the sanitary sewer, as directed by the DEC.

2.2.4 Well Development/Elevation and Location Survey

The wells were developed immediately after installation in
order to remove fine sediments and other associated drilling
materials. The overburden wells were developed by repeated

surging and bailing with a bailer. The bedrock wells wvere
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developed by air jetting until the water was free of sedi-
ment. MW-2S was developed a second time on June 28, 1988
using a water jet. Drilling muds from MW-2D2 had filled the

well screen and necessitated the redevelopment.

The development water was retained in polyethylene lined
holding,. ponds and treated using activated carbon. The water
was discharged to the ground or the sanitary sewer. The
sediment remaining in the polyethylene was containerized for
futuré laboratory analysis. The wells were undisturbed from
June 20, 1988 to June 28, 1988 to allow equilibration with

the surrounding aquifer.

Following the installation of the monitor wells, top-of-
casing and ground elevations were surveyed to a common
benchmark by J.K. Devine, a licensed land surveyor, (see

Survey Data, Appendix F).

2.2.5 Ground Water Gauging and Sampling

The monitor wells were gauged on June 28 and August 1, 1988
in order to determine the groﬁnd water gradient(s). Thé
water level in each well was gauged using an ORS interface
probe (see Ground Water Gradient Data, Appendix G). This
instrument can detect air/water/product interfaces with an
accuracy of * 0.01 feet. This probe was also used to
determine if a phase-separated immiscible layer was present

in each well. Based on the gauging data from August 1, 1988,

an immiscible layer was not detected in any of the wells.

page 23



The gauging data from August 1, 1988 was utilized to produce
ground water contour maps for the overburden and bedrock
wells (Figures 3 and 4). The June 28 data was not used
because of missing water level data. The MW~2S water level
for both dates is suspect due to the presence of drilling

mud.

-

The overburden agquifer portrayed a ground water flow
direction to the north-northwest at a 0.6 % gradient. The
ground water in the bedrock wells indicated a north-northwest
flow direction at a 0.55 % gradient. This data indicates
that MW-5S and MW-5D are upgradient of only part of the

Pawling site.

The observed elevation difference between the overburden and
bedrock wells was 0.01 feet at MW-1, 1,07 feet at MW-2, and
0.14 feet at MW-5. The MW-2S elevation may hot accurately
represent the overburden water level due to the presence of
drilling mud. The bedrock wells have slightly higher water
level elevations than the overburden wells, indicating the

existence of a vertical gradient,

The monitor wells were sampled on June 28 and 29, 1988,
Prior to sample collection, three well volumes of water were
evacuated from each well. This water was discharged to

polyethylene lined holding ponds and treated using activated
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carbon. A submersible pump was used to evacuate the water
from the bedrock monitor wells and a bailer was used for the

evacuation of the overburden wells.

The wells were sampled from least to most contaminated based

upon contamination levels observed during drilling. The

sampling order for the deep wells was MW-5D, MW-1D, MW-2D2,

MW-2Dl., The sampling sequence for the overburden wells was
MW-5, MW-3, MW-1, MW-4. MW-2 was not sampled due to the
inability to remove the drilling mud; however, sampling

results were recorded on the field GC.

Samples were collected using decontaminated teflon bailers
and clean rope. Decontamination procedures are described in
Section 2.2.7. Water samples were poured directly from the
bailer into properly prepared laboratory jars, and placed on
ice until delivery to the laboratory. Proper chain of

custody procedures were employed throughout the sampling.

The two production wells at the Pawling facility were sampled
from a sampling port iocated in the piping on June 30, 1988,
These wells were constantly in use during the day, and it was
assumed that at least three to five well volumes had been

removed prior to sample collection.

Analyses for all samples included Purgeable Organics by EPA
Method 624, Base Neutral Extractable Organics by EPA Method
625, and Priority Pollutant Metals. Two samples were

collected for metals analysis from the monitor wells: one
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unfiltered and one filtered. Hydrochloric acid and Nitric
acid were used as preservatives in the 624 analysis and the
metals analysis, respectively. Camo Laboratories in

Poughkeepsie, New York performed all analyses.

The laboratory resdits indicated that all compounds in the
Base Neutral 625 analysis were below detection limits. The
g:&uhd watér éampling results of the volatile organics and
metals are summarized in Tables 4 and 5. Appendix H contains

full laboratory results,

Six volatile organic compounds were detected in the ground
water samples: 1,1 Dichloroethylene (1,1 DCE), Trans 1,2
Dichloroethylene (Trans 1,2 DCE), 1,1,1 Trichloroethane
(1,1,1 TCA), Trichloroethene (TCE), Tetrachloroethene (PCE),

and Toluene.

Tpluene was the volatile compound present at the highest
concentration, 3,000 ppb in MW-2Dl1 and 22,140 ppb in Mw-2S
(Table 4). Toluene was not detected at any other well
location. Trans I,ZH%%%] dr2¥¥TER, TCE, and PCE were
detected at various concentrations in many of the wells,
ranging from 2 ppb to 3,517 ppb (Table 4) The production
wells contained only these four compounds. Trans 1,2 DCE
generally exhibited the highest concentrations of the four
compounds. Trans, 1,2 DCE is a breakdown product of TCE and
PCE. MW-2D contained the highest level of Trans 1,2 DCE 880

ppb. Only one well, MW-1S, contained 1,1 DCE at 8 ppb. The

upgradient overburden well, MW-5S, contained 14 ppb PCE.

o e
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The MW-2 location, particularly the overburden well,
contained the highest concentrations of total volatiles on
the site. PW-2 contains the next highest concentrations.
The high pumping rate of this well may be drawing the

contamination from the MW-2 area.

The DEC Ground Water Quality Standards and Guidance Values
for the detecﬁed volatile organics are shown in Table 4. The
regulations require that no individual standard or guidance
value be exceeded, and that the total of the listed volatiles
not exceed 100 ppb. According to these regulations, the

water quality in MW-1D is within DEC drinking water limits,

The metals which were detected above the laboratory detection
limits were Arsenic, Copper, Lead, and Zinc. The concentra-
tions of Arsenic, Copper, and Zinc are below the DEC ground
water quality standards. The concentrations stated in the
regulations are listed in Table 5. The only sample results
which exceed the DEC standafds are the Lead contents in
MW-1D, MW-5S5, and PW-1. The concentration in MW-58
(0.11ppm), the upgradient well, is approximately the same
concentration as in PW-1 (0.13 ppm). The Lead concentrations
may vary due to natural background variations in the Lead

mineral content in the overburden materials and bedrock.
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TABLE

4

VOLATILE ORGANICS IN GROUND WATER
{in ppb)

1.1 DCE

MW-18 8
MW-1D -
MW-25* NA
MW-2D1 -
MW-2D2 S
MW-3S -
MW-45 -
MW-58 -
HW-5D -
PW-1 -
PW-2 -

DEC 0.07
Ground

Water Quality
Standards

and Guidance
Values

Trans 1l,1,1

1,2 DCE

8 Ju—

6 .

14 3,517

880 . -—-
100 3

4 5

5 5

52 12

50 50

* Analysis from field GC.

MW-18
MW-1D
MW-2D1
MW-2D2
MW-3s
MW-45S
MW-55
MW-5D
PW~1
PW-2

TABLE 5
PRIORITY POLLUTANT METALS IN GROUND WATER
(in ppm)
Arsenjc Copper Lead
0.006 0.01 0.006

- 0.01 0.035

- 0.01 -

- 0.01 -
0.008 0.01 0.012
0.007 0.02 —
0.007 0.07 0.11

—— 0001 ——

- 0.02 0.13

- 0.02 0.008
0.025 1.00 0.025

DEC Ground
Water Quality
Standards

NOTES: =

non-detectab

le

~TCA_ TICE PCE Toluene

Total
Yolatiles

16
12

0.01
0.02
0.05

0.01
0.02
0.24
0.02
0.01
0.10

5.0

NA

L]

not analyzed
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2.2.6 Surface Water Gauging and Sampling

The interaction of the surface water and ground water at this
site was evaluated through surface water gauging and samp-
ling. A staff gauge was placed on the abandoned railroad
bridge at the edge of Swamp River to measure the stream water
level (Figure 2). The elevation of the top of the gauge was
surveyed by Mr. Devine. The stream water level was recorded
at the same time that the ground water levels were gauged on
June 28 and August 1, 1988, The elevations of the stream
were 430.65 and 431.25 feet, respectively. These elevations
compare very closely to the overburden and bedrock ground
water elevations, suggesting that the Swamp River is an
effluent stream receiving ground water discharge from the

overburden and bedrock aquifers.

Surface water and sediment samples were collected on June 29,
1988 at four locations: two on upgradient stream channels
and two downgradient on the Swamp River. PFigure 2 shows the
sampling locations. The sampling sequence was SS-1, SS-2,

A double ended sampler was utilized to collect a sample from
the water column just above the stream bed. After the sam-
ples were collected, they were poured directly into properly
cleaﬁed laboratory jars. The sediment samples were collected
at the same locations as the water samples using a properly

decontaminated steel shovel. Samples were placed on ice

until delivery to the laboratory. Analyses included
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Purgeable Volatile Organics by EPA Method 624, Base Neutrals
Exﬁfaéﬁabié Ofgaﬁiéé by EPA Method 625, and Priority
Poliﬁéaﬁt Métais.

Thé iéb fééults indicate that all the volatile organic and
base neutral compounds are at concentrations at or below
detectable limits in both the water and,6 sediment samples.
The following table summarizes the leveis of metals found in
the water and sediments from the stream. Full laboratory

‘results are contained in Appendix H.

TABLE 6
PRIORITY POLLUTANT METALS IN SURFACE WATER
{in ppm)
Arsenic Copper Lead Mercury Zing
58~2 —_ 0.02 0.013 0.0002 0.01
S5-3 - 0.02 0.033 —-= G.01
55-4 - 0.02 - - -
TABLE 7
PRIORITY POLLUTANT METALS IN STREAM SEDIMENT
(in ppm)
Arsenjc Chromjum Copper Lead Mercury Nickel Silver Zingc
55-82 7.9 7.0 18.0 30¢.0 —— 17.0 1.0 103
S5-54 6.0 9.0 27.0 30.0 0.2 22.0 2.0 87
NOTE: == = non—-detectable levels
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The surface water sample results show no significant increase
in metals concentration from the upstream sampling locations
(SS—~1 and SS-2) to the downstream location {SS-4). Lead
levéls iﬁcfeaée from SS-1 and SS-2 to 8S-3, At 58-3, Lead
concentrations exceed DEC Water Quality Standards; however,
the coﬁcentration becomes non-detectable further downstream

(ss-4).

The stream sediment sample results compare fairly closely to
the soil sample results; however, no Cadmium was detected in
the stream sediment and low levels of Silver were detected.

There appears to be no significant increase in concentrations

from the upstream locations to the downstream sampling point.

2.2.7 Decontamination Procedures

A portable steam generator was used to clean all drilling
equipment, such as augers, core barrels and split-spoon
samplers, between monitor well locations. The split-spoon
sampler was cleaned between samples with a soap and water
wash, and a tap water and final distilled water rinse. De-
contamination waters were containerized in‘polyethylene

holding ponds and treated with activated carbon.

The teflon bailers and double-ended sampler were cleaned with
Liguinox and water and rinsed with distilled water. The
bailers used to collect samples for the 624 and 625 analyses

were rinsed with acetone and hexane., The bailers used to

collect samples for the metals analyses were rinsed with
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hydrochloric acid. The bailers and sampler were allowed to
thoroughly air dry before use. The interface probe was
cleaned between gaugings in a similar manner as for the

624/625 analyses.

2.2.8 Field QA/QC Program

Bl

A Erip blank was prepared and analyzed as part of the ground
water and surface water samplihg. Two vials were filled with
deionized water at the laboratory. Transportation to the
site and return to the lab was completed in an identical
manner. The trip blank was analyzed for Purgeable Volatile

Organics via EPA 624.

An equipment or field blank was collected the day of water
sampling to ensure that the sampler was effectively cleaned.
Deionized water was poured through a decontaminated teflon
bailer and collected in sample bottles and returned to the

lab for analysis.

The analysis completed on the field and trip blank indicate

non-~detectable levels of cross contamination.

2.2.9 Health and Safety

The Health and Safety Plan for this site is enclosed in
Appendix I. All OHSA health and safety standards applicable
to hazardous site investigations were undertaken at this site

to ensure worker safety. A portable Photoionization Detector
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(PID) was used to monitor ambient air for the presence of
volatile organic compounds in the work area. No levels

greater than 1 ppm were recorded in the ambient air in the
work area at any time during this investigation. TLevel D

protection was utilized throughout the field investigation.

3.0 CONCLUSIONS

The conclusions presented relate to the achievement of the
original objectives of this investigation. The following
conclusions are based on the work performed during this

investigation and may alter with additional data.

Qbjective 1

Delineate the concentration and extent of metal and solvent

. . . Ay T
contamination in the ground water. lt’" o v TL} ,
ALl BT b [
WZ—E" P Je 3 =
n Sions: T o TP 7 A4
. ioasnl b
° The highest concentrations of dissolved organic poy 88T

solvents were detected in ground water sampled from poda
A the overburden aquifer at MWw-2S. Trans 1,2 DCE, Tef T
e %M 1,1,1 TCA, and TCE were identified at concentra- Tl a

Qﬁ‘\xﬁf';‘tions ranging from 14 to 3,517 ppb. Toluene was -
Mo also detected at a concentration off53 . 140 SN
£ 145 55 DIER:

® A production well (PW-2) exhibited the second
highest level of dissolved organic solvents in the
ground water, Trans 1,2 DCE, 1,1,1 TCA, TCE and PCE
were identified at concentrations ranging from 10 to
52 ppb.

° All other ground water samples contained less than
100 ppb of dissolved organic solvents,
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® Lead concentrations exceeded DEC Ground Water
Quality Standards in three wells - MW-1D, MW-58, and
PW-l., Detected concentrations were 0.035 ppm, 0.11
ppm, and 0.13 ppm. The upgradient well, MW-58,
contained concentrations greater than or approxi=-
mately equal to the levels recorded in other wells
on-site; therefore, the levels of Lead in the ground
water at Pawling Corporation do not appear to be the
result of contamination produced by site industrial
activities. No other Priority Pollutant Metal was
detected in the ground water sampled.

L1

The data collected above indicates that the Pawling
Corporation has not contributed to levels of
Priority Pollutant Metals in ground water that are
in excess of DEC standards.

Objective 2

Determine if upgradient sources are contributing to the

contamination.

nclusions:

. The upgradient wells MW~-5S and MW-5D are upgradient
of only part of the Pawling Corporation site.
Additional information is necessary in order to
determine if upgradient sources are contributing to
the contamination.

* MW-3S exhibited concentrations of Lead and PCE
exceeding DEC Ground Water Quality Standards and
Guidance Values. These levels may indicate a low
level upgradient source contributing to the
contamination.
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Qbjective 3

Evaluate the pathways of migration of contaminant movement,

° Based upon the observed volatile organic
concentrations, most contaminated ground water is in
the overburden agquifer at MW-2. The soils from the
ground suface to a depth of five feet below grade
exhibited less than 1.2 ppb volatile organics;
therefore, the contamination has either been
transported to this location via overburden ground
water flow from an upgradient source, or the source
was placed on the land surface at or near this
location prior to filling when the area was lower in
elevation. '

) The contamination observed in the bedrock at MW-2D1
is probably due to migration from the overburden
soil and/or ground water through the highly
fractured upper bedrock surface.

® The contamination in MW-2D2 is probably also due to
migration through bedrock fractures. Downward
migration was probably enhanced by the greater
density of the chlorinated solvents.

® Delineation of contaminant migration routes to the
production wells needs to be further investigated.

° The Swamp River does not appear to play a role in
contaminant migration within the area sampled during
this investigation.

® Off-site migration routes are not fully known,
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QObijective 4

Provide information required for design of a site remediation

system,

Conclusions:

® Geologic data concerning lithology, stratigraphy,
permeability, and ground water gradients have been
obtained.

© A better delineation of on-site and off-site
contaminant migration is required before a complete
remediation system can be designed.

4,0 COMPREHENSIVE REMEDIAL INVESTIGATION

4,1 TIntroduction

The results of the Preliminary Remedial Investigation
indicate the need for further delineation of potential
upgradient sources. Groundwater Technology, Inc. proposes
that an additional upgradient monitor well couplet be
drilled east of the Pawling facility. The exact location
will be approved by the DEC prior to drilling. An extensive
Comprehensive Remedial Investigation and Feasibility Study
will be submitted if the ground water sampling results
indicate that the solvent contamination originates on the

Pawling property.

The work scope detailed in Section 4.2 consists of

installation of an overburden and bedrock monitor well and

ground water gauging and sampling. Information concerning
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decontamination, health and safety, project staff, and

project schedule are also provided.

2 Techn W o]
4.2,1 Overburden Monitor Well Installation

An overburden monitor well will bhe installed east
(upgradient) of the Pawling site in order to determine the
ground water quality in the upper aquifer. An air rotary
drill rig using a roller bit and temporary casing will be
utilized for the well installation. This method will allow

one drill rig to be employed for both the overburden and

bedrock drilling.

The overburden monitor well will be constructed of two-inch
fiberglass reinforced epoxy (FRP) well screen and casing with
flush threaded joints. FRP construction ensures that low
lévélé of organic c0m§ounds will not desorb out or adsorb
onto the well screen and material. This assures the
collection of representative samples of the ground water in
the formation surrounding the well. Use of FRP well material

has been EPA-approved.

The well screen will extend from five feet above the water
table to the top of bedrock, site conditions permitting. A
bentonite seal, two-feet in thickness, will be emplaced at

the top of the sand pack. A cement-bentonite grout, tremied

in place, will be used above the bentonite seal. A lockable,
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protective metal casing will be installed at the top of the
well., Figure 5 shows the construction of a typical

overburden monitor well,

4,2,2 Bedrock Well Installation

The purpose of the bedrock well will be to denote water
quality in the bedrock upgradient of the site. It will also
determine whether vertical migration of contaminants exists
between the overburden and bedrock aquifers. One bedrock
well will be drilled east of the site in close proximity to

the overburden monitor well.

An air rotary drill rig will be utilized to install the
bedrock well. A six-inch steel casing will be tremie grouted
in place from the top of the bedrock to the ground surface.
Drilling will proceed inside of this casing to a depth of
approximately 150 feet below grade. The well will be

completed as open hole.

Figure 6 shows the typical construction to be employed. The
project hydrogeologist will supervise all monitor well
installations. All well construction specifications will be

included on the drilling log.
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FIGURE 5

TYPICAL OVERBURDEN MONITOR WELL
[NOTTO SCALE)

[—— LOCKABLE STEEL COYER

i E__papLock

pe—

—r———— VYENTED CAF

N
r

4
Y
-
PN
-
~
#
e
s

)

%CEMENY—BENTONITE SLOPED TO GRADE
'l/fllllI/II(:GPADE(I/IIIIIIIfII’

/‘d x \ N NN
7, / e - MV g
% 3/:,.?‘2_"—'4 STEZLPROTEICTIVE CASIMG N N

=
AN
\§\

\

...
RSt
VPO

tata - ~ - - «
aatiuiaiiloniiaiiy

|
1
Ty X

)

PR e et e eda
RS R Bl Sl A
Th AN e e e
Tt

L a4
“

- ~—— BENTONITE PELLETS

.-l SAND PACK 2 ABOYE WELL SCREEN

1 10°X 2" WELL SCREEN WITH BOTTOM PLUG

i uun?nmimmuﬁ

T MINIMUM 2" SANDPACK

— 65"—
BORE HOLE

[ TECHNOLOGY, INC.

O, AECOVERT SYSTEMS

page 41



FIGURE 6

TYPICAL BEDROCK MONITOR WELL
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4.2.3 Well Development/Elevation

and Location Survey
The well development will be performed immediately after well
ingtallation. Water levels will be measured before and
after development in order to estimate permeability from

recovery time.

The overburden well will be developed by repeated surging
and bailing with a surface sampler. The bedrock well will
be developed by air jetting. These methods will remove any
fine sediments from the formation immediately adjacent to
the wgll screen and annulus of the rock hole. Water samples
will therefore be free of sediments and other associated

drilling materials.

Purged waters will be collected and treated through activated
carbon. Wells will be left undisturbed for at least one week
after development to allow time for the wells to equilibrate

with the surrounding aquifer.

Following the installation of the monitor wells, top-of-
casing elevations will be surveyed to a common benchmark
by a licensed land surveyor. Locations of monitor wells will

also be denoted during this survey.
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4.2.4 Ground Water Gauging

and Sampling
Following the completion of the monitor well installation
program, Groundwater Technology, Inc. will gauge each monitor
well using an ORS interface probe. From this data, the
ground water gradient will be determined. This information

will be compared to previous gauging events in order to

verify ground water movement at the site.

The two newly installed upgradient wells will be sampled
subsequent to gauging. Prior to sample collection, three to
five well casing volumes of water will be evacuated from each
well. A bailer will be used for the evacuation of the
overburden well and a submersible pump will be used in the
bedrock well. Evacuated water will be collected and treated

in a similar manner as the development waters.

Samples will be collected using a decontaminated teflon
bailer and rope. Water samples will be poured directly from
the bailer into properly prepared laboratory jars, and placed
on ice until delivery to the laboratory. Proper chain of
custody procedures will be employed throughout the sampling.
The sample will be analyzed for Purgeable Organics by EPA
Method 624,
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4.2.5 Decontamination Procedures

A portable steam generator will be used to clean all
drilling equipment, drill rods, bit and casing between
monitor wells. Decontamination waters will be containerized

and treated through activated carbon prior to disposal,

e

The teflon bailer will be cleaned with Liquinox and water
and rinsed with distilled water, acetone and hexane. The
bailer will be allowed to thoroughly air dry before use.
The interface probe will be c¢leaned in a similar manner

between gaugings.

If protective clothing is deemed necessary for worker safety,
the discarded clothing will be stored in DOT approved drums

for later disposal.

4.2,6 Field QA/QC Program

A trip blank will be prepared and analyzed as part of the
ground water sampling. Volatile organic bottles will be
filied with deionized water at the laboratory. Trans-
portation to the site and return to the lab will be in an
identical manner as the other sample containers. The trip
blank will be subjected to the same analysis as the ground

water.
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4.2.7 Health and Safety

Groundwater Technology, Inc. has prepared a health and

safety plan for the Pawling site which is enclosed in
Appendix I. All OHSA health and safety standards applicable
to hazardous waste site investigations will be undertaken at
this site to ensure worker safety. A portable Photoioniza-
tion Detectoru(PID) will be used to monitor ambient air for
the presence of volatile organic compounds in the work area.
The PID levels associated with the different levels of
personal protective gear are specified in the site health and

safety plan.

4.2.8 Summary Report

A report detailing work steps and results will be prepared
upon the completion of the laboratory analyses. Conclusions
will be presented evaluating the contribution of upgradient

sources to the solvent contamination.

4,3 Projec nization

The project organizational chart is shown in Figure 7.
Groundwater Technology Inc. personnel will perform all
hydrogeological and engineering work.

chedu

The proposed schedule of work is shown in Figure 8.
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u‘hﬂlu; UMITED STATES H :
e DEPARTV T OF THE INTERICR = 5
‘,_f /J"f GEULOGICAL SURVEY :
},-//‘w:/ . WATER-RESOURCES BRANCH Ty o i--—---n-
RECORD OF WELL
1. Location: Stale ..« Hret, %/ A . County Lilidos s {/ b "5 ;
oy p= H =
Nearest P. O. . zﬂ“’/ f . Direction from P. 0. _..# . '/ l}j' “‘3,,/,?,‘_
Distance from I’. O. / miles! . Ysee ... T. . yRe .
If in city, give street and number Loeute well on plat of scetion,
P;J.Lu/th /1:.,,‘{4.,#& C‘a,;./u-';-
Yo yd ‘ .
2. Owner: 4%’0,7 A T T . Address .2z or 7257 P O A

Driller: //‘/{/// i A Address X/a_fa/r/ﬂ;—/ér/-

3. Situation: Is well on upland, in valley, or on hillside? /é‘//',”ﬁ/- .....
4. Elevation of top of well: <2 _ft. P Bacr. . the level of ¥ 5. L, }
(Above. or bulow) {Sea, depot, luke, oF stream)
5. Type of well: . 49(////[/ ..................... : kind of drilling rig used ... LI AR, _
{Dug, driven, bored, or deilled) {Solid tool, jetting, rotury, eic.)
6. Depth of well: .....£44.5__ ft.; year in which well was finished .. <& . e
Does well enter rock? /f5, if so, at what depth? __Z .. ft.; kind of rock /d”’-f/f"‘ ..........
7. Diameter: At top ... FZ2 inches; at bottom "{ inches.
.y : ‘;‘ /)’ :’;/ / ;{/ '
8. Principal water bed: 2020707000 .L-“ ,A”M:.’.,z ....... e A
{Gravel, sand, ¢lay, or rock. 1f rock, state kind)
Depth to principal water bed ... 2.0 ft.: thickness of bed <5 1t
If other water supplies were found, give depth to each . e
9, Casings: Kind J///f'// ...... s size G length __£0 . ft.; between depthsof _____. .. and ... ft.
Kind . celze : leﬁgth e Tt.; between depths of and fi,
Kind . - 51z .oooeo; length ... ft.; between depthsof . and f1.
Puackers (if any): Depth at w:hich packers were used ; kind - -
Qereen or Strainer; Was well finished with screen? . ;kind of sereen . :
length of screen . ft.; dilameter ... inches; size of openings ...

10. Head: Does well at present overﬂow without pumping? _.-____4‘/9 ...; did it overflow when new? =R :
if flowing, give pressure .__.__. Ib. per sq. inch; or height water will rise in a pipe ........ [t. above surface;
original pressure or head .- —; if not flowing, give water level in well _2re .  ft. below surface.

11. Pump: Is the well pumped"_ _Ye s ... kind of pump Mors < — Jel- £ £ped Off_f__f')_;
size or capacity of pump : kind of power ELlee 7';’,«:

12. Yield: Natural flow at present (if any} . gallons per minute; original flow .. gallons per minute;
well has been pumped at g0 gallons per minute continuously for << ____ hours;
quantity of water ordinarily obtained from well .. A00ea _ gallons per day. & L. s f’ e

18. Use: For what purpose is the water used? . OOA'[JOU : e ettt e en e

14. Quality of the water: i Cmoa/ . ; is there an analysis? .. ,Vr_s

(Hard or soft, freah or saity, ete.) f
15. Cost of well, not including pump: ... Temperature of water -Qﬁﬂ./" F
Name of person filling blank _ A 'f’/e‘:’/rz'//?_: /pr/m Mol W-‘_-- £n ’1)'1" —

On the back of this sheet give the record of the beds through which the well pazses nnd any other {acia net given above.



LOG OF WELL

DEPTH, {I¥ FEET
KiND OF ROCK Ok OTIIER MATERIAL THICKNESS, REMARKS
{Glive color and tell whothor hard or soft) From— To— IN FEET (Espeoctally Informativn s to water found)
.. L _ . . .,
.................. /@///nf//////”ﬂ Ay L2l afe Al prce pei e .
4
. - \
- < 7 o b i) 2 V4P p— < '
______ -_za('[-,.z,._ LL L RTEAT bt E | LXTHLTDL P (Rt AT 2 L T
£ 7 LR L
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Fracture Trace Analysis Results




10,

11,

13

NBW

PAWLING GQORPORATION -
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NG4W
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NBOE 70 SE
N3GE 85 S5E
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NGLE B2 SE
NBISE 31 S5E
NSSE 60 SE
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Drilling Logs



 PROJECT _PAWLING ________ OWNER _PAWLING __ _ __ __ WELL NUMBER _B-1

 LOCATION_PAWLING NY  _ ____ PROJECT N0, 110001 8708 ro v
DATE DRILLED_6-5-88_ _ TOTAL DEPTHOF HOLE 10.8'_ B-2 (RASS
1 DIAMETER 6.207 _ 8LG
'SCREENDIA. _ _ __ _ LENGTH. — — — - SLOT SIZE o - STORM ' N
GRATEE p: |
CASING DIA. . . . LENGTH - = = TYPE - o o _ 5.1
DRILLING CO. GROUNDY ATER TECHNOLOGY _ DRILLING METHOD HGA __  [Notes *
DRILLER M. MULBERN  _ _ _ __ _ __ L0G BY WL LEONARD _ _ _ _
DEPTH WELL BLOWS PER DESCRIPTION / SOIL CLASSIFICATION
ceny |consTRUCTION | BOTES 1 (e oo (COLOR, TEXTURE, STRUCTURES)
— 0
b ‘ it
— Light tan, fine SAND, very well sorted
2 -
- 3 —
b 4 et
. 25-1otauyz | White, fine SAND
] Brown, meist, fine SAND with 1/4” pebbles
— 6 —
— ‘? g
L 8 —
R
- 5 -] hd
I -
g-2 : .
L 10— 10-100/0.3* Brown, wet, medium to fine SAND with small pebbles
= AUGER REFUS AL
- '| ] — '
L @108 1.D. 10.8'
= 12
f— ;6_4




" DIAMETER _6.257 _
SCREENDIA. _ _ ____ LENGTH
CASING DIA. o _ . LENGTH. . _ _

— v Ty e e m e ——— —

—— it ey —

it ———— it o — — —

iy — - —— — a4y ——r =

—in El v ——

WELL NUMBER _B-2

Sketch Map
B-2fg — GRASS
STORM BLDG. N
RATE [ a
Notes

DEPTH
N
FEET

WELL
CONSTRUCTION

BLOWS PER
6" OF SPOON

DESCRIPTION / SOIL CLASSIFICATION

(COLOR, TEXTURE, STRUCTURES)

S-1
100/0.3"

Tan, dry, fine SAND

WHITE MARBLE ROCK

T.D. 48




PROJECT . PAWLING _ _ _ _ __ _ _ OWNER _PAWLING _ __ _ __ _ WELL NUMBER M¥-1S

 LOCATION PAWLING NY PROJECT NO..110.001 8708 _ _  [giceton Map St N
DATE DRILLED 6-6-88 _ _ TOTAL DEPTHOF MOLE 15.2'_ A
" DIAMETER 6.257 _ ;
. o . " M¥W-18
- SCREENDMA. _2° __ _ LENGTH-L1L __ sLOTSIZE 0.012"_ _
- CASINGDIA. .27 __ . LENGTH._6 __ 7TyPe _FIBERGLASS _ _
" DRILLING CO. GROUNDW ATER TECHNOLOGY _ DRILLING METHOD _HSA __
e BLDO,
 DRILLER M MULHERN ________ L0G BY .W. LEONARD. _ ___ _bws. ] I
DEPTH WELL BLOWS PER DESCRIPTION / SOIL CLASSIFICATION
Feer | CONSTRUCTION | NOTES | 7 o on (COLOR, TEXTURE, STRUCTURES)
2" STICK-U
—° _% 4" STEEL
L “% _EUARD PIFE Dark brown, fine SAND & rubber pieces (Fill)
YA Ve
Tt SAND
PACK
BENTONITE
RISER
5L S AND PACK
S 3-1 Brown, fine SAND with 1" stones, bottom 2" wet (Fill)
2L SCREEN 3-1-1-1

S-2 Dark gray, SILT & fine SAND, some wood fragments
{2
S = . 4 $-3 Dark gray, fine SAND
=150 Rt — 100/0.2" arav
— TD.15.2'
"'16"




PROJECT..RAWLING OWNER _PAWLING . WELL NUMBER _HW-2S

- LOCATION PAWLING WY __ PROJECT NO. 10001 8708_ _  [Setoh Map

SCREENDIA. _27 _ __ LENGTH.2.5__ sLoTsize _0.0t2" _
© CASING DIA. .2 _ _ _ LENGTH. 2.7 _ TyPE FIBERGLASS _ _
- DRILLING CO. GROUNDYWATER TECHNOLOGY _ DRILLING METHOD _HSA _ _
BLDG.
 DRILLER M MULHERN_ ________ L0G BY _W. LEONARD _ _ __ _Boe._| I
DEFTH WELL NOTES BLOWS PER DESCRIPTION / SOIL CLASSIFICATION
ré'gr CONSTRUCTION 6 OF SPOON (COLOR, TEXTURE, STRUCTURES) ..
— 0 G RUAD BUX '
el HCEMENT Brown, fine SAND (Fill)
_— 1 —
- ONITE
C 2T —BEEL g orR
LS AND PACK
3——‘—‘--SCREEN
51 Yellow brown, fine SAND , bottom of ist
2.2.2.2 ow brown, fine , bottom of spoon mois
v
5.2 Green & white weathered marble rock
13-100/0.2 1D 107
e 12
S




WELL RUMBER DW_-35

LocATioN PAWLING NY PROJECT M. 110.001 8708_ _  [Gicetoh Map
DATE DRILLED 627,888 _ T0TAL DEPTHOF HOLE 19,01 N
DIAMETER .6.227 A
SCREENDIA. 27 _ _ _ LENGTH_1%.5 _ sLoTSIZE £.012°__
CASING DIA. .27 - __ LENGTH._3__ TyPe FIBERGLASS _ _ 35
DRILLING CO. SROUNDWATER TECHMOLOGY _ DRILLING METHOD _HSA. _ _ —_WI_'_[L‘-W—.
_ DRILLER M.MULHERN  _ _ ___ ___ L0G BY _W.LEONARD BLDG.
DEPTH WELL NOTES BLONS PER DESCRIPTION / SOIL CLASSIFICATION
roor | CONSTRUCTION > | 6* OF SPOGN (COLOR, TEXTURE,, STRUCTURES)
— 0 2=
.
A T = T e Fill consisting of SAND & PEBBLES
: S Rock fragments - GRANITE & QUARTZITE
SEE 3-5-13-8
i1y SAND PACK Moist, SAND & GRAYEL
v S
- $-2 Gray brown, wet fine SAND,
10-12-14-14 ToAND & GRAYEL
Fine to very fine SAND
o3 Light gray SAND & GRAYEL weathered rock- MARBLE- FE |
18-25-32-25 | stained , _ .
eSS SAND & GRAYEL with PEBBLES of different mineralogy
111111 AUGER RE- (tin?)
111 FUSAL AT S-4
— 185 27-100/.1* | Tancaicic SANDSTONE

T.0.19.0°




v . —— - A

 DATEDRILLED 7-8-08 _ _ TOTAL DEPTHOF HOLE J0.6°_
~ DIAMETER _£.237 _

SCREEN DIA. _2" LENGTH_8'

CASING Dia

T o et —

2" LENGTH_2_ _

TYPE FIBERGLASS _ _
DRILLING CO. GROUNDY ATER TECHNOLOGY _ DRILLING METHOD _HSA _ _

e ik et ——— — — r—

My-28 ©
BLDG.
Myw-45
BL;—_’G:—-:I ! Refusal @ 3' ot

. first location
DEPTH WELL NOTES BLONS PER DESCRIPTION / SON. CLASSIFICATION
Feer | CONSTRUCTION 6 OF SPOON (COLOR, TEXTURE, STRUCTURES)
L e Fill conststing of brown SAND & COBBLES
— 1
— TONITE
SAND PACK
-SCREEN —
Brown, dry, fine SAND
&t weathered rock - white & green very fine SAND withiron
18-29-41-40
stained zones
e 7 —
v
S - -2 Wet, weatherad rock
— 10 37-100/.1"
i T.D.10.6'
— 12




PROJECT _RAWLING _ OWNER PAYLING _ _ _ _ WELL RUMBER HMW-5S

- LocATION PAWLING NY PROJECT No. 110001 8708_ _ (_ Sketoh Map
DATE DRILLED _&-8=88_ . TOTAL DEPTH OF ROLE J6.8'_ TN

" DIAMETER .6.25" _
SCREENDIA. 27 ___ LENGTH.13.8 _ sioTsizE 0.012" _ @N

- CASINGDIA..&"_ _ __ LENGTH._3'__ TYPE _FIBERGLASS _ _

-~ DRILLING CD. GROUNDWATER TECHNOLOGY _ DRILLING METHOD _HSA _ _ o MW-38

________ L0G BY ¥ LEONARD __ _ _

- DRILLER M MULHERN.

DE;’T H WELL NOTES BLONS PER DESCRIPTION / SOIL CLASSIFICATION
FeET | CONSTRUCTION 6" OF SPOON (COLOR, TEXTURE, STRUCTURES)
o0l e=——14ROAD BOX
7 CEMENT
= BENTONITE
~ 27 Sl piseR
T ° ] 12 SAND PACK
L Fill consisting of red- brown fine SAND with PEBBLES
~ 4 I TTTSCREEN battom of 3poon moist
3] 5-1
o 2-2-2-3
— 7 =
h4
5-2 Dark green to brown, wet, SAND & GRAYEL
8-8-14-18
5-3
5-8-24 | SAND & GRAYEL
- - 1007.3" | Ton yellowcalcic SANDSTONE
.
— T.D. 16.8




— e o s ——

it e S —

WELL NUMBER _MW-1D

Sketch Map

DIAMETER — e e e N A
SCREENDIA. S 5/87 _ LENGTH-UI?_ _ SLOTSIZE - __ & " Mw-1D
CASING DiA. &7 _ __ LENGTH._30_ _ 7Typg _OPENHOLE _ _
otes
DRILLINGCO. GOULD_ _ . __ DRILLING METHOD AR ROTQRY NO HNU READING IN ANY W ATER
DRILLER _ALANGOULD _ __  _ ____ LOG BY Y. LEONARD __ _ SAMPLE
DEPTH|  weLL noTes | BLOWS PER [PLD DESCRIPTION / SOIL CLASSIFICATION
reer |CONSTRUCTION 6 OF SPOON (COLOR, TEXTURE,, STRUCTURES)
EOZKING 1 ausERED TO o1
L UNDISTURRED 189 19.8' Fracture- no water returing to surface
son CORED 18.3'- 21'-22' Fraoture, mikly outtings - not competent rock -
-BENTONITE/ 333 BOULDERS. RQD = 8.2% biotite hornblende gneiss
CEME?T c-1 £-2
GROU C-2 24.5' Fracture - losing 50-60% of the water - silty seam
-EASS.DI;%L €-3 26.0" Slower drilling, RQD = 37.1%, very brecciated

\:'BEDRUCK

marble

c-3
No obvious fractures, white sand cuttings, RQD = 98.1%,
highly banded marble

Marble cuttings
42" Mud seam, 1 1/2" thick

30’ Seam

83' Water bearing seam, ~ 30 gpm
Marble cuttings

115" Seam ~. 2" thick, Fe stained

130" Searn ~1" thick, Fe stained, light brown zome

143" Water bearing seam, 1.5' thick

™ ~ 147"

TOTAL YIELD ~130 GPM
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WELL NUFBER _HMW-2D1

Sketch Map

————— Q -
SCREENDIA. SS5/8"_ enetH_!9__ swotsize______ FMWEID e Mw-201
CASING DIA.__8_ _ _ LENGTH..28_ _  Typr OPENHOLE _ _ i
DRILLINGCO. ___GQULD _______ _ _ DRILLING METHOD AR ROTORY  [Notes
DRILLER ... _ ALANGOULD _ LOG BY Y. LEONARD _ _ _ _
DEFTHI  weLL NoTes | BLOWS PER |PLD DESCRIPTION / SOIL CLASSIFICATION
N 6" OF SPOON|PPM (COLOR, TEXTURE,, STRUCTURES)
~ROAD BOX
- BENTONITE
AL
-6 CASING
“+UNDISTURB- Yery broken up rock
] ED SOL S | 30" fracture, smal) amount of water
OPEN ROCK _
HOLE 35' Major water bearing zone, S0- 60 GPM
S | 42" Water bearing fracture, ~ 30 GPM

TD 42




PROJECT PAWLING _ OwNER PAWLING CORPORATION. w1 | NUMBER HW- 2D2

. LOCATION PAWLING NY__ __ __ PROJECT N0. 110001 8708 . _  [sketoh Map N
DATE DRILLED 6-20-88 _ 7oTAL DEPTH OF HOLE. 150 e A
DIAMETER — _ _ _ _ 3
SCREEN DIA. 55/87 _ LENGTH_I0S'_ _ SLOTSIZE .. __ IR ey My-202
CASING DIA. 67 _ _ _ _ LENGTH__45_ _ TyPE _QPENHOLE _ . I |
DRILLINGCO. GOULD _ _ _ DRILLING METHOD AR ROTORY  [Notes
DRILLER . GOULDJR. _ __ _ ___ LOG BY W.LEONARD _ _ _ _

DEPTH WELL BLOWS PER |P.I.D DESCRIPTION / SOIL CLASSIFICATION

6" OF SPOON|PPM (COLOR, TEXTURE, STRUCTURES)

e Bl G | 47 Smeall amount of water, marble, various colors
s s S 7 A
-50] e 7771 OPEN HOLE
i A AR
S A ,:,:;-;'BEDROCK
I NNV B AN 0 | 63 Fracture
AT T TR AR
— 70 — VI ‘NN
T4 7z £ 74 M . N ) .
I VOV B XY 0 | 72 Fracture with brown mud 1'-2' thick
LIS s, £ 7
S MANABEANA
I N AN 0
AR LT LAY
£ r 7 7 7 4
b —rh N N N RN
Il AR A 0
Y l\ I\(\f\ﬂ
LR SN AR YA
= -y £ 77 A
R YA RIS .
B OO I A 0 104’ Increase & small amount of water
s s 7 A
o -y LYY
1204000 b , | N
i CAVANE B NG 119" Fracture with yellow mud, ~1' thick
.—i 30_. \/\/\l\ I\I\!\a
\’\,\’\ /\’\’\‘ . .
SR OO B AR 0 131" Fracture, Fe stained, some water
\I\f‘l\ I\l\f\u
A NNN I AN
LS N4
- - \’\,\’\ ’\’\,\
150 AR RAAS
W TD 150°




~ PROJECT.PAWLING _ OwWNER PAWLING CORPORATION. w1l NUMBER MW-5D

LOCATION PAWLING NY PROJECT NO. 110001 8708 _ . [sketch Map M
~ DATE DRILLEDS714,6-21-88  10TAL DEPTH OF HOLE 150, A
" DIAMETER o e e =

SCREENDIA. 55/8” _ LENGTH_ 129" _ sioTsizE o _ __ T [’

" CASING DIA. &7 _ _ _ _ LENGTH._30_ _ Typf _GPENHOLE _ _ oy My-5D
DRILLINGCO. GOMLD DRILLING METHOD AR RQTORY b+
DRILLER . GOULD JR. ____ _ _ LOG BY W.LEONARD __
PEPTHE  wet NoTgs | BLOWS PER [P.ID DESCRIPTION / SOIL CLASSIFICATION
FEET CONSTRUCTION] .- B" OF SPOON|PPM (COLOR » TEXTURE, STRUC_TURES)
. ¢ | KOTKING AUGERED TO c-1
S al 228 Seam at 24°, lost water, RQD = 80.2%, white marble
T UNDISTURBED s , ,
10 q SOLL CORED 22.8'-
[ ] “+BENTONITE 37.8’ C-2
N SEAL 25.8" Fracture, no water returning to surface, RQD =
20 o 66.7%, white marble
- _,. r hel, :-'6" STEEL 0_2
b~ 30 —fLiun p-o:3 CASING Cc-3
\/\/\’\ ,\’\’\' C-3
= ] Ll GPEN HOLE C-4 No water returning to the surface, RQD = 50.8%, gray
STy T PN ,-‘,:,:4 a crystalline marble
o [soedBEDROCK C-4 ,
50 N0 I DX No water returning to the surface, RQD = 100%, gray/
IR S A 0 | white crystalline marble
- b LR LY LAY
v s
—~ 60— :‘/’ ::::: ::: :;’ +] 30°-40° Very muddy water
i A I RN 38.5' Water bearing fracture, 40-30 GPM
- 70 \:\:\:\ : :\:\:
| _ :/:/:/: r:/:/:a ~435" Cleaner water
L 80— AR :‘:‘:‘:
NG B 2 48.5'-54' Brown muddy very cold water
A AR ol
90— AN IR XN ~70" Muddy water , various colored marble, gray, white,
ol AN B ANy yellow, light brown, pink througheut borehole
...100_ :l:l:f: /:/ z:.q
F s S LA
TN ARV AN Yarious colored marble, gray, white, yellow, light brown,
120 ::::::: ::::::. 0 | pink throughout borehole
- i LYY LA YA
R s s
130 ::\:\:\ :::::\: 0
- - WA AAAY
140 \I:/:I\ l\f\l\A
- WA B N 0
L] o
150~ D ~ 150°
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Grain-Size Distribution Curves




Dunn Geoscience Laboratory

TNl B ie Bl Adl ey T 0 L A RN R S
CLIENT: GROUNDWATER TECHMNOLOGY., INC.
LAE NUMEBER: B8-8-41 DATE RECEIVED: 8/18/88
TEST BY: JWH DATE TESTED: 8/19/88
REVIEWED BY: [ YATS DATE REFORTED: 8/23/88
SAMFLE DESCR: PAWLING SITE, BORING MW-2, 11.0 - FT
GRAIN SIZE DISTRIBUTION
U.5. STANDARD SIEVE OPENINGS U.S. STANDARD SIEVE
IN INCHES NUMBERS HYDROMETER
4322 l"z 1Y %l 4 B0 16 20 30 40 5060 00 140 200
roo A I T 2 ] k lL i.,.._l____!r. l: H Il 1 L L1 J| ] L IOO
§ "m'J"“"‘—--—F;i»-;,” )
“-,-_L-.._‘_‘H
90 R - L 90
ﬂk
80 . .80
70+ %
:1 70
1)
501 & £
i’
504 ) 50
404 ¢! L 40
304 - 30
204 L 20
104 O
4] 6 T Y T ¥ T T T T H T T T T T T 1 o
200 100 €0 20 0 6 2 10 0.6 0.2 .43 0 .06 02 0F .006 ~02 001 .0006 mitlimeter
Tsraver 1 T'sano T
COBBLES! ¢ e . c Al SILT | CLAY
COARSE FINE HYDROQMETER
51ZE PERCENT CUMULATIVE PERCENT CUMULATIVE PARTICLE PERCENT
inches)|  RETAINED | BERCENT 1 SPECS. SIEVE | gevainen | BERSENT | SPECS. DIAMETER | passing | SPECS.
/8 0.94 97,06
4 0,69 98.37
8 .6 97.72
16 1.95 95.77
RN 2.89 92.8%
=0 .52 B&.DTV
1o 11.81 74.7%
200 33,41 41,35
Fan = 41.3%%
Wash Loss Was Not Tested.
SFECIFICATION: ASTM C 1386
TEST STANDARD:
NOTES:

and

then discarded, unless other arrangements are made.

W3o



Bunn Geoscience Laboratory

TP e P e By Srageng Fie T [ERI T AT I B
CILIENT: GROUNDWATER TECHNOLDOGY, INC.
LAER NUMBER: a8-8-~3% DATE RECEIVED: B/1E/88
TEST BY: JlH DATE TESTED: 8/1%/88
REVIEWED BY: wWio DATE REFORTED: &/23,/838

SAMFLE DESCR: PAWLING SITE, BORING MW-3, SAMPLE 2, 10.0-12.0 FT

GRAIN SIZE DISTRIBUTION

U.S. STANDARD SIEVE OPENINGS U.S. STANOARD SIEVE
IN INCHES : NUMBERS HYDROMETER
Ha s 1Y% B
a3zbe e M s s BI0 16 20 3040 5060 KX 140 200
'oo " L ]“-‘l! L L N ] ] I 3 ¥ L L 2 1 | 1 L 13 IOO
90 - L g0
B3y :
“'"-.
sof “ra 80
\\-.
FO ] &I’_‘}!‘\h .70
WE\
&0 3
. 60
1
50+ kN - 50
%
v
404 kY 40
*"-v
%,
30 i} L 30
,
204 \L
\}1 20
10 die]
4] 6 T u T 1 Y T T T T T T T T T : T T 0
280 100 60 20 10 & 2 Lo 0.6 0.2 15 o .06 02 Ol ,006 L0200t 0006 millimater
1 1 T [
COBBLES GRAVEL SAND
¢ SSRavEe e el SILT CLAY
COARSE FiNE HYDROMETER
SIZE ] PERCENT |CUMULATIVE PERCENT |CUMULATIVE PARTICLE
PERCENT | SPECS. SIEVE PERCENT ECs, PERCENT
Kinches)] RETAINED | PERCENT retainen | BERSENT SPECS DIAMETER | passing | SPECS
2 0,00 100.00 4 L.72 FB.20
1172 0.00 100,00 a3 7.868 T0o.62
1 12.87 87.1% 16 5.1% &4.47
Z74 0,00 87.13 0 .53 54.923
172 0.00 87.13 S0 12.16 42.78
/8 1.91 85,22 16O 12.05 30.73

200 12,83 17.%90

Fan = 17.90%
Wash Lass Was Not Tested.
SFPECIFICATION: ASTH € 136
TEST STANDARD: :
NOTES:

and then discarded, unless other arrangements are made.



Dunn Geoscience Laboratory

RGN TR RTINS ity Do T, Erv e ciTaed 1T
CLIENT: GROUNDWATER TECHNOL . OGY, INC.
LAB NUMBER: 88-8-38 DATE RECEIVED: B/18/88
TEST BY: JWH DATE TESTED: 8/17/88
REVIEWED BEY: wWio DATE REFORTED: B/Z2Z/88
SAMFLE DESCR: PAWLING SITE, BORING MW 3, SAMFLE 3, 15.0-17.0 FT

GRAIN SIZE DISTRIBUTION

U.5. STANDARD SIEVE QPENINGS

U.S. STANDARD SIEVE

IN INCHES NUMBERS HYDROMETER
432%2#2 1 ¥a |/'.2343'/44 BIO 16 20 3040 3060 KO 140 200
IOO L Lok, l[.,ll.,:r IT"W{ 1 H 1 1l i 1 1 _t J_l 1 ] ] lOO
90- i, Z-T |
=,
B0 -.\“\ 80 I
Y, |
70+ \\‘ 70
",
60+ " 60
il
"l
504 "k‘l [ =
N\
(&3
%04 "l_:_ L 40
\E*
304 . -30
204 T | 20
\“‘(\
10+ by 1o
g = ™ T T T T ¥ T T T T T T T T T T 0
200 10O 60 20 10 € 2 L0 0.6 0.2 13 10 .06 02 0f .co6 .02 00! .0008 millimeter
Toraver | Peanp |
COBBLES| . SRE- . ¢ oW SILT CLAY
COARSE FINE HYDROMETER
SIZE | PERCENT JCUMULATIVE PERCENT JCUMULATIVE PARTICLE PERCENT
Ginches)| RETAINED | pRACSIT | SPECS. SIEVE | petamen | BRRSiNG sPecs. DISMETER | passing | SPECS:
2 0.00 100,00 4 10.30 75.19
11/2  0.00 100.09 a 7.74 &65.45
i .00 100.00 16 8.98 S4&.47
I74 0 0.00 100,00 Z0o 12.2 44,21
1/72 10.68 872.32 50 11.0%9 323012
Z/8 2.B3 B85.49 100 11.92 21.20
200 19,320 10,70
Fan = 10.20%
Wash Loss Was Not Tested.
SFECIFICATION: ASTM T 124
TEST STAMNDARD:
NOTES:

and then discarded, unless other arrangements are made.

WJ 0



DBunn Geoscience Laboratory

B T B e N T S IR TR LS RN AL

R A LA
BETTINT

CLIENT: GROUNDWATER TECHNGLOGY. INC.
LAk NUMBER: 88-B-37 DATE RECEIVED: 65/13/868
TEST BY: JWH DATSE TESTED: 3/17/88
REVIEWED BY: Wi DATE REFORTED: B/2Z/88
SAMFLE DESCR: FAWLING SITE, BORIMG MW-3. SAMFLE 2, 10.0-12.0 FT
GRAIN SIZE DISTRIBUTION
U.S. STANDARD SIEVE OPENINGS U.5. STANDARD SIEVE
IN INCHES NUMBERS HYDROMETER
a3dere 1% %% a BIO 16 20 3040 5060 100 |40 200
IOO 1 e bl e ’--‘q’ L 1 L i L1 L 1 A. A L1 1 1 1 Ioo
90_1 5......[;“' -~ | 90
. e
B0 \hg‘ L so
\,
704 “"'1,“R 70
ta,
601 s L 60
'I“'::.r.
504 E =0
:'L
.,
401 M L40
"w
,
304 m‘*-. L 30
20+ o 20
N
10 '\q Lo
D =tup T T T T T T f T T T T ¥ T T T T Q
200 100 60 20 10 € 2 1o 0.6 0.2 1% .00 .06 02 Ol .006 02 .00l .0006 millimater
Toraver T Tsano T '
COBBLES| . SRavEL T ¢ el [ SILT ] CLAY
COARSE FINE HYDROMETER
size | PERCENT |CUMULATIVE PERCENT JCUMULATIVE PARTICLE | pERCENT
fincnes)| RETAWED | PERCENT [ SPECS. SIEVE | petainen | BERSENT | specs. DIAMETER | PassING SPECS.
2 D.00 100,00 4 .67 737,586
11/2  0O.00 100, 00 8 14.725 45.21
i a. 00 100000 16 12,3 5Z2.85
/4 B.3I9 F1.61 Z0 i2.00 3I9.85
1/72 Q.00 G1.61 S50 F.33 F0.4%2
/8 4.36 B7.25 100 11.27 192,522
200 F.74 .43
Fan = 9,48%
Wash Loss Was Not Tested.
SFECIFICATION: ASTM C 136
TEST STANDARD:
NOTES:

and then discarded, unless other arrangements are made.

W30



Dunn Geoscience Laboratory

R T R A N 1 FER RIS ERES R
CLIEMT: GROUNDWATER TECHNOLOGY, INC.
I_AB NUMBER: 38-8-40 DATE FRECEIVED: 8/18/88
TEST BY: JWH DGTE TESTED: 3/19,88
REVIEWED EY: wio DATE REFORTED: 8/:25/68
SAMFLE DESCR: FAWLING SITE, BORING MW-5, SAMFLE Z, 13.0-17.0 FT
GRAIN SIZE DISTRIBUTION
U.5. STANDARD SIEVE OPENINGS U.5. STANDARD SIEVE
iN INCHES NUMBERS HYDROMETER
'
s320% 1Y %V 4 810 16 20 3040 5060 100 140 200
|OO L R Tl T-’.’_I{T_:' -‘-l.-__-,f{j; 1 A Ll L3 L L I3 ol L L L. |00
g0 \Hﬁm - L 50
HK
807 ’ - B0
Nu.
“
70 %%\k L 70
604 KW L60
n
50 Ty L 50
40 3 40
N
30 s L 30
f
20 " 20
"".
104 it o
Q =tep Y T T Y T Y T T T T T T T T T
200 100 60 20 10 & 2 1o 0.6 0.2 .18 1o .08 0z Ol .006 .02 .00l .oage mullimeter
Toraver T Tsanp | ‘
COBBLES| . CRAYEL | . e Sael } SILT CLAY
COARSE FINE HYCROMETER
SIZE PERCENT |CUMULATIVE PERCENT |CUMULATIVE PARTICLE ERCENT
(inches)| RETAINED | DERCENT | SPECS. SIEVE | ReTaiNep | HERCENT | SPECS. DIAMETER PASSING | SPECS.
0,00 100090 4 .44 3g6.%4
11/2 ©.00 100,00 8 12.5 76.38
1 .81 F9.1%9 = - &8.03
/8 O, 00 99.19 Z0 12.80 S5.23
172 G.00 G7.19 50 1Z.25 41.98
Z/8 0.81 28.38 130 16.77 25020
200 12,483 12.72
Fan = 12.72%
bash Loss Was Not Testedo.
SFECIFICATION: ASTHM C 13256

TEST STANDARD:
NOTES:

ngtMSEmpLesmarewretained for..Z0.days...atter. .submissi.cn

and then discarded,

unless other arrangements are made.

WJIO



[*) A et Pl N el

SENT BY: DUNN-GEOSCIENCE COR

{ 8-23-88 S:528M

12 Malr¢ Park Road. Alsny, NY 12208

5184582472

Bunn Geosclence Laboeratory

{518} 458-1313

5184566161:48 3

CLIENT: GROURDYATER TECHROLOGY, INC.
LAB NUMBEER: 88-8-81 DATE ERCEIVED: 8/23/88
TEST BY: wHH DATE TESTED: 8/26/88
REVIEWED BY: wo DATE REPORTED: 9/2/88
SAMPLE DEBCR: PAWLING BORIEG #1 SAMPLE 2 10-12 ¥T
GRAIN SIZE DISTRIBUTION
WE STARDARD SIEVE OPEHIKES Wi, STANOARD 5igYE
N INCHES NUNDERS HYRROMETER
ssed % BWhise oo 18 50 3040 5060 KD M3 50
IGQ " ok B .l -: t 1 A I.. ' LA 4 1 3 3 A A ,L A A lw
6o v e 50
L K b B}
o4 ' L9
m_.:. -l .-T.;. - . -' . : - - "":""" g -]
sod- . o e
st - | - {40
504 N o fao
IO-—:- - e ..; ...-':;:,'... e : L 2O
to4-- SR o
T YT "N R T Do a6 SN0 56 B Bl R ot mitimarer
[cml :m;ﬂ-: . | . :&;’D; e | SILT [ CLAY
COARSE FINE KYDROMETER
g::, eyl “ﬁﬁ“ ercs, la:wl bo-lufodd c’m;" sracs I OUMETIR | JARCENT | ppgeq
4 3.37 58.83
8 T7.7% 88.87
18 8.48 82.40
30 8.2 74.19
50 12.27 §81.92
100 21.39 40.54
200 20.52 20.02
Pan = 20.02x
¥Waah Loas Was Not Tested.
SFECIFICATION: ASTH C 13_6
TEST STANDARD:
ROTES:

Test Ssmples ars retained for 30 days after submission
and then discarded, unless other arrangsments are made.

WJO




SENT BY:DINN-GEOSCIENCE COR 5 B-23-88 g:152aM 51845524729 5184566161:4 2

RBunn Qeosclance Laboratory

12 Matro Park Road, Albary, NY 12208 {51B) 458-1312
CLIERT: GROUNDWATER TECEBROLOGY, IRC.
LAB RUMBER: 5E3~8-82 DATE RECEIVED: 8/23/88
TEST BY: JEd DATE TESTED: 8/28/88
AEVIEWED BY: wio DATE REPORTED: 8/2/88

SBAMPLE DESCR: PAVWLING BORING HW-1 SAMPLE 2 10-12 ¥FT

GRAIN SIZE DISTRIBUTION

U.R. STAKDARD S12VE OFEKIMAS WB, 3TADARD SIEYE
. IN INCHES RUNEERS RYDROMETER

sathelt 1% hlss a0 19 3940 206 000 oo

oo 100
SG’*: - 3:2-]
g4 o
o L 79
L g 0
wf- L 50
aod- . R : 40
ok ..: B ':j_ . | | o i
T T — T T N R R R et ok mitumate

[coseLes] . Pebvel Lo | :’j_m{ r | BiLT | cear |
o mwfoaczs - — FINE ' wtmomun!n
Fﬁ_,, meTasen | PERCINT | sprcs. meve | APREDT w srEcs. biAwE ey | aexes.

4 3.19 98,81

8 16.93 79.87
16 22.38 57.51
30 17.88 2398.82
50 8.83 230.99
100 B.31 22.88
200 9.90 12.78

Pan = 12.78%
Wash Losa Was Not Teatsd.
SPECIFICATION: ASTH ¢ 138
TEST STANDARD: :
NOTES:

Tast Samples are rstalned for 30 days after submisxion
_ and then discarded, unless other sarrangemeonts are made. Y0
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Soil Sampling Laboratory Results




Pawling Corporation

CAKO LABORATORIES

367 VIOLET AVENUE
POUGHKEEPSIE, NEW YORK 12601
(914) 473-9200

FED. I.D. #14-15145139

NYS LAB ID NO.: 10310

Date of Invoice: 07-06-838

157 Charles Coleman Boulevard P.O. &:

Pawling, New York 12564

Analytical Report

Date Samples Collected:

Date Samples Received:
Samples Collected By:

Samples Delivered By:

Matrix:

Parameters

Method 624

Methed 625

Priority Pollutant Metals

Analysis Comments:

Comments:

Analytical Methods:

Job #:
Invoice #:” 7 B8-6-~2502

Sample Identification

6/6 - 6/8/88 A. Bl ss2

06-09-88 B, MWl §s2

Client C. MW2 §52

Client D. MW3 583

Soil E. MWS 583

F. MW2 Core Hole

Unit/

Measure A B C D E
x * o x x
x *x X *x x
x *x * * *

* See attached tables.

All samples will be discarded after twenty-one (21) days
or EPA Holding time, whichever is shorter, unless we are
notified otherwise.

Hazardous waste samples will be returned to client.

All analytical methods comply with those specified in
APHA "Standard Methods" and/or EPA approved methods.




- CAMO LOG NO.: 88-6-2502

VOLATILES

© PARAMETERS SAMPLE IDENTIFICATIONS

A B C D E F
Bl s8s2 MWl s82 M¥2 582 M¥3 583 H¥5 533 MW2 Core
' Hole

| Chloromethane <5 (5 5 <5 (5 <5
Bromomethane <5 <5 5 <5 5 {5
Vinyl Chloride 5 <5 5 5 <5 5
Chloroethane : 5 (5 <5 <5 <5 <5
Hethylene Chloride 5 5 5 (5 ¢5 (5
Trichlorofluorcmethane 5 <5 <5 5 <5 5
1,1-Dichlorcethylene <5 <5 (5 5 ¢5 5
1,1-Dichloroethane <5 <5 <5 <5 5 5
Trans=-1,2-dichloroethylene (5 5 5 {5 5 (5
Dichloreodifluoromethane 5 <5 5 <5 <5 5
,rChloroform _ | 5 <5 5 <5 5 <5
1,2~Dichlorvethane <5 5 <5 <5 5 (5
" 1,1,1-Trichlorcethane 5 <5 ¢5 <5 5 5
~ Carbon Tetrachloride (5 5 (5 5 (5 5
Bromodichloromethane <5 <5 <5 5 <5 <5
- 1,2-Dichloropropane 5 <5 {5 5 <5 {5

- NOTE: All results expressed in mg/kg unless noted otherwise.




CCANO LOG NO.: 88-§-2502

© PARAMETERS

l'Trans~1,3*dichlcropropene

Trichloroethylene

" Dibromochloromethane

~ Cis-1,3-dichloropropene

1,1,2-Trichlorocethane

; Benzene

. 2-Chloroethylvinyl Ether

‘.Bromoform

‘_Tetrachloroethylene
i,l.2,2-Tetrachloroethane

~ Toluene

. Chlorobenzene

' Ethylbenzene

 Acrolein

Acrylonitrile

:-NOTE:

<5
5
5
5
5
5
(50
(25
5
5
5
5
<5
<500

<500

VOLATILES

B

W1 §52

<5

<5

¢5

<5

<5

5

(50

(25

<5

5

<5

(5

<5

(500

<500

C

HWZ 552

5

5

%

(5

<5

<5

<50

(25

{5

5

(5

<5

<5

(500

<500

All results expressed in mg/kg unless noted otherwise.

SAMPLE IDENTIFICATIONS

b E
H¥3 583 MW5 8553
<5 3
5 <5
5 <5
<5 5
5 5
B 5
<50 <50
$25 25
5 5
<5 <5
<5 <5
<5 <5
5 <5
<500 <500
{500 <500

9

O

-]
Q
=
@

<8

<5

5

5

5

50

(25

<5

<5

5

5

{5

<500

<500

[11]




CAMO LOG NO.: 88-6-25%02

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

 PARAMETERS

1,2 Dichlorcbenzene

1,3 Dichlorobenzene

1,4 Dichlorobenzene
Hexachloroethane
Hexachlorobutadiene
Hexachlorobenzene

1,2,4 Trichlorobenzene
Bis{2-Chloroethoxy) Methane
Naphthalene

2 Chloronaphthalene
Isophorone

Nitrobenzene

2,4 Dinitrotoluene

2,6 Dinitrotoluene

4 Bromophenyl Phenyl Ether
Bis(2-Ethylhexyl) Phthalate

Di-n-octyl Phthalate

SAMPLE IDENTIFICATION

A
Bl sS2
2
2
2
2
2
<2
2
2
€2
(2
2
2
2
€2
2
«2

{2

B

MWl 882

(2

<2

<2

2

2

(2

«2

2

2

(2

(2

2

2

<2

2

2

{2

C

W2 sS2

(2

2

€2

2

<2

2

2

2

(2

(2

(2

2

<2

2

<2

<2

{2

D

HW3 583

<2

<2

2

2

(2

(2

2

€2

2

2

(2

<2

2

<2

2

<2

<2

E
MW5S §53
(2
<2
2
2
2
<2
2
(2
€2
2
€2
<2
2
<2
2
2

2

F
M¥2 Core

Hole

(2

{2

<2

2

<2

2

<2

2

2

<2

(2

<2

2

<2

2

<2

P

——NQTE: - All-results- expressed-in-mg/kg-unless noted-othervise:



CAMO LOG NO.: 88-6-2502

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

~ PARAMETERS SAMPLE IDENTIFICATION
A B . € 1] E . F
Bl 832 MWl 5382 HW2 SS2 MW3 §53 KW5S 8§83 MW2 Core

Hole

Dimethyl phthalate €2 2 2 2 2 2
Diethyl phthalate (2 (2 <2 {2 (2 (2
Di-n~-butyl phthalate 2 2 2 <2 2 <2
Fluorene 2 2 2 2 <2 <2
Fluoranthene <2 2 2 2 2 2
Chrysene 2 (2 2 <2 (2 <2
Pyrene <2 2 <2 <2 2 <2
Phenanthrene 2 €2 2 (2 2 2
Anthracene 2 2 <2 <2 (2 <2
Benzo{alanthracene 2 2 2 2 €2 2
Benzo (b} fluoranthene <2 2 <2 2 <2 2
Benzo(k)fluoranthene €2 2 2 €2 2 <2
Benzo(a)pyrene 2 2 2 €2 <2 2
Indeno(l,2,3-c,d) pyrene Q2 <2 2 <2 « €2
Dibenzo(a,h)anthracene 2 2 2 <2 (2 2
Benzo(g,h,i)perylene 2 2 2 <2 2 2

NOTE: All results expressed in mg/kg unless noted otherwise.




CAMO LOG NO.: 83-6-2502

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

" PARAMETERS

4 Chlorophenyl Phenyl Ether
3,3' Dichlorobenzidine
Benzidine
bis(2-Chloroethyl)ether
1,2-Diphenylhydrazine
Hexachlorocyclopentadiene
N-Nitrosodiphenylamine
Acenaphthylene
Acenaphthene

Butyl benzyl phthalate
N-Nitrosodimethylamine .
Nitrosodi-n-propylamine

bis{2~Chloroisopropyl)ether

NOTE: All results expressed in mg/kg unless noted otherwise.

SAHPLE IDENTIFICATION

A
Bl $82
2
<4
€20
2
€2
<2
2
2
<2
<2
2
(2

(2

B

MWl §S82

2

4

<20

2

2

2

2

<2

{2

€2

<2

<2

(2

c

H¥2 382

2

4

20

2

2

2

2

2

2

(2

2

(2

D
K¥3 583
2
4
<20
2
2
<2
(2
<2
<2
(2
<2
<2

2

E
M¥S §53
<2
<4
¢20
<2
2
2
<2
2
2
2
2
2

2

(20

<2
2
2
<2
<2
2
2
2
2

2




CAHO LOG NO.:

. PARAMETERS

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium

Zinc

NOTE:

88-6-~2502

PRIORITY POLLUTANT METALS

SAHPLE IDENTIFICATIONS

10

16

3o

0.

21

<5

<1

1

26

MWl

v
N
P

<10

25

(1

13
23
20
0.1
29
<5
1
1

79

c

HW2 552

<10

12

1

2

12

17

20

0.3

18

(S

<1

<1

38

All results expressed in mg/kg unless noted otherwise.

b

M¥3 583 HW5 S§S53

<10

2,

1

19

Z0

0.

21

5

<1

<1

26

2

1

E

10

£.6

1

2

10

16

10

0.2

13

(S

(1

1

35

14
17
10
0.1
23
<5
<1
<1

45




CAMO LABORATORIES

A QIVISICN OF CAMQ PCLLUTICN CIONTROL, INC.

BQUCHafLFUL &80 faCiT
CAMQ LASCRATOARY
87 ICLET AVENUE

PQUCHXIIZSIE N.Y. 12437

(F14) 473-3220

LME*S%—Q~JSDQ.‘ B

CHAIN OF cUsTODY

-Method of Shipmant T

CLIENT . - SampLy
C9 GTI
1
NPl Type o
SAMPLE OO LOCATICNICINTAINGR Q4TE W H ] = 3,'; AMALYSS
33l 23 AE2CIRES
[T RS
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Survey Data

F




FRESARED  JOK ¢

AT WA T L

2ECHAICOLET 70 75

MW 1-D 439, £ 3 437. 60
MW i-5 440 . 9] “138. 42
MW 2-D | 437 &6 437. 98
MW 2-D2 438 02 438. /&
MW2-5 438 .02, 4-36. 3/
MW 3-5 429 .0/ 4-39. /9
MW 4 439, 42 +39.77
MW 5D A4-43 O¢ A2 34
MW -5 A442. 02 442,79

ELEVATION, & 77
/4’ Board @ ¢ proox

7or

441 95

ELEVATION OF [AoIxicT /oA

WELL + / (Z?}Z'H & el oex (Asn/f.)

440. /5

& ROMTAID
43986

ELEVATION, oF FTRODICTIONS

WeLr #2 ( TAKER (5 e wteRE 18 fm@ 438' 5—/
-
@l Crovnowater
":] TECHNOLOGY, INC.
) O RECOVERY SYSTEMS




NOTE

Ausyst , 1563

a3t Faevigrcn Dacempar 1 1977

Ihus Uop pragired for + puraess M

Zaundary Sureey Dy Zownsec 3 Rabatan,i. T

>

atentl

-
T
P
-~ - a
-~ /
o /\\
PR
- -
. L
ot %
- e K -9
. . k
e 3;}3/ N =
- .\ z
e . L
Pala , )
gt h o
. ) s
287 , -
W hi Tes
w , s
EY z/ K =
K E HE ’I N
ke ~ | .
E et 3 : . - 2
® WE4  roAN STATE ELED 8 A5 S0AP 5,
4 5 £ : 2
: ! o NsF  ESTE
2 ) ~
Q _i N - _" - - -
L » : .
- Lzar 730 oo 422
-3 Lepar ‘03D @ 5P ' Lorar 4 :
; -3 .

- - '
LECEEEo N S

igeatag maw Buidiey oddirens, 309 sdaadsrad Rt dredpat,

. . e — .
v ! g i 2t 57
. b
v ! y
b ! srp adrah 3439 -
. <,
AP
. 5 r.23.ca
LA ) r("
2 H g RELFTAC
%
e T o pAd : S St LT 3231008
5 I L 2. 00 W =y . I = [ 55 0c
-~ - = e - e e e e e ——em [P | - e LENTEDkF
S voa e e e s o€ PENN CEY =4 covELs
- . N
l N e
. -
. S
o
=
v
rd
- .
I
- - — —— - - - - ——— ;‘ © e ——— PR
b XN ' v

MAP  PREPARED FOR

PANLING  RUBBER CORPORATION

. LOCATED IN

VILLAGE & TOWN OF PAWLING

COUNTY OF DUTCHESS STATE OF NEW YORK "

ScALE 1" =00 APRIL 27,1981 ‘
OCTOBER 21,1882
SEPTEMEBER 15,1583

T

. SEPTENCER221383

JANUARY 14, (985
JUNE 29, 1968




A PPENDTIZX G

Ground Water Gradient Data
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A PPENDIX H

Ground Water, Surface Water, and
Stream Sediment Laboratory Results



Pawling Corporation
157 Charles Coleman

Pawling, New York 12564

CORRECTED
Analytical Report

Date Samples Collected:
Date Samples Received:
Samples Collected By:
Samplies Delivered By:
Matrix:

Farameters

EFA Method 524

Base/Neutral Eautractables
Friority Polilutant Metals

Analysis Comments:

Comments:

Analytical Methods:

CAMG LABORATORIES
367 VIOLET AVENUE

Boulevard

POUGHKEEFSIE, NEW YORK 12601
{(914) 473-9200
FED. I.D. #14-151453%
NYS LAB ID NO.: 10310
Date of Invoice:
F.0. #:
Job 4

06-30-88
06-30-88
Elient
Client
Water/Soil

Unit/
Measure A B c

Page 1| of 2

* See attached tables,

Invoice #:

Sample Identification

MW-15
MW-1D
MW-2D1
. MW-2D2
MW-35

m & ™Moo
- .

E

H

el cing
AUG 24 1538 |

ETEF‘C:’;E.* e T

W R WE W e W ME W W A WA W

07/22/88

88-6-2831

L= s wil v ¥ g 3 |

Mu-45

MW-58

HW-3D

558-1

58-2
H 1
* ¥
%
* *

A11 samples will be discarded after twenty-one (21) days
or EFA Holding time, whichever is shorter, unless we are

notified otherwise.

Hazardous waste samples will be returned to client.

All analytical methods comply with those specified in
APHA "Btandard Methods" and/or EPA approved methods,



Pawling Corporation
157 Charles Coleman

CORRECTED
Analytical Report

Date Sampies Collected:
Date Samples Received:
Samples Collected By:
Samples Delivered By:
Matrix:

Parameters

EFA Method 624

Base/Neutral Extractables
Priority Pollutant Metals

Analysis Comments:

Comments:

Analytical Methods:

Boulevard
Pawling, New York 125544,

CAMC LABORATORIES
367 VIDLET AVENUE

POUGHKEEPSIE, NEW YORK 1260t
(F14) 473-9200
FED. I.D. #14-1514539
NYS LAB ID NO.: 10319
Date of Invoice:
F.0. #:
Job #:

Invoice #:

Sample Identification

06-30-B8 ¥, §8-3

Q05-30-88 L. §5-4

Client M. 585-1 {Saill}

Client N. 855-2 (Spil)}

Water/Soil 0. 555-3 (8nil)

Unit/

Measure K L M N 1] g
* * ¥
% ¥ *

* * * *
Fage 2 of 2

¥ See attached tables,

07/22/88

88-6~2831

—-{ U} 20 = o

555-4 (8nil)
DW-1

DW-11

Field Blank
Trip Blank

All samples will be discarded after twenty-cne (21) days
or EFA Helding time, whichever is shorter, unless we are

notified otherwise,

Hazardous waste samples will be returned to client.

All analytical methods comply with those specified in
AFHA "Standard Methods” and/or EPA approved methods.



CAMU LOG NO.: B8B8-6-2831

PARAMETERS

Chloromethane
Bromomethane

Yinyl Chioride
Chloroethane

Hethylene Chloride
Trichlorofluoromethane
1,i-Dichloroethylene
1,i-Dichloroethane
Trans-i,2-dichloroethylene
Dichlorodifluoromethane
Ehloroforn
1,2-Dichlorcethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane

1,2~Dichloropropane

NOTE: A1l results expressed

A

MH-18

<1

<l

{1

<1

<1

<1

<1

VOLATILES

SAMPLE IDENTIFICATIONS

B

KW-1D

<l

<1

{1

<!

<1

<1

<1

{1

4

§!

c

MH-2D¢

1

{1

<1

1

BgG

<1

<1

D

MR-2D2

<1

<1

<l

160

<1

<l

<1

A

{1

<t

in ug/L unless noted otherwise.

E
MW-38

<1

<1

<1

<1

<1

{1



CaMd LOG NO.: BB-4-2831

PARAMETERS

Trans-1,3-dichloropropene
Trichlpreoethvlene
Dibromochloromethane
Cis-i,3-dichleropropene
1.1,2-Trichloroethane
Benzene
2-Chloroethylvinyl Ether
Bromoform
Tetrachloroethylene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

fcrolein

Acrylonitrile

HW-15

<l

<1

<100

<100

VOLATILES

SAMPLE IDENTIFICATIONS

B £
MW-~-1D MW-2D1
<1 <1
& 20
4 1
1 1
1 <1
<1 <1
<10 <10
5 5
<1 1
<1 <1
1 3,000
<1 <1
1 <1
{100 <100
€100 <100

D

MW-2D2

a3

<t

<t

<100

{100

NOTE: All results expressed in ug/L unless noted otherwise.

k
MW-28

<1

{1

1

<1

<1Q

15

<1

<1

<1

{100

100



CAMO LOB NO.: 8B-56-283t

PARAMETERS

Chloromethane
Bromomethane

Yinvl Chloride
Chlorocethane

Methylene Chloride
Trichlorofluorcmethane
1,i-Dichlorpethylene
1,1-Dichloroethane
Trans-1,2-dichklioroethylene
Dichlorodiflucromethane
Ehlorcform
1,2-Dichloroethane
1,1,1-Trichlorcethane
Carbon Tetrachloride
Bromodichloromethane

t,2-bichloropropane

NOTE: All results expressed in ug/L unless noted otherwise.

HW-45

<1

<1

<1

1

<1

{1

<1

<1

1

<1

<1

VOLATILES

SAMPLE IDENTIFICATIONS

MW-5

<1

<l

<1

1

<!

<1

{1

<1

<1

<1

1

<1

1

(1

1

1

<1

1

<1

<1

<l

<1

<1

<1

<1

<t

<1

(1

<1

<l

<1

<1

1

{1



CAMO LGH NO.,: BB-6-2831

PARAMETERS

Trans-1,3-dichloropropene
Trichloroethylene
Dibromochioromethane
Cis-1,3-dichloropropene
1,1,2-Trichleroethane
Benzene
2-Chloroethylvinyl Ether
Bromoform
Tetrachlarcethylene
1,1,2,2-Tetrachloroethane
Toluene

Chlorcbenzene
Ethylbenzene

Acrolein

Acrylonitrile

F -
MW-45

<1

<100

<100

VOLATILES

SAMPLE IDENTIFICATIONS

6

MW¥-55

<l

¢l

<1

<1

<t

<!

<10

{3

14

{1

<1

i1
o

<1

{169

£1060

MW-5D

(1

<1

<1

1

<10

<1

<1

{1

<1

<100

L3100

§3-1

<1

<1

{1

1

{100

160

NOTE: All results expressed in ug/L unless noted otherwise,

§5-2

!

{1

o

<1

{1

i

<100

100




CAMO LOB KO.: 8B-~4-2831

PARAMETERS

Chloromethane
Bromomethane

Yinyl Chloride
Chloroethane

Methylene Chleride
Trichlorofluoromethane
ty1-Dichloroethylene
i,l-Dichloroethane
Trans-1,2~dichloroethylene
Dichlorodiflusromethane
Chlorofora
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane

1,2-Dichloropropane

<1

<1

<1

<1

<1

<1

<1

VOLATILES

SAMPLE IDENTIFICATIONS

<1

<1

<1

{1

{1

<1

<1

i

<l

M
§55-1
{Seil)+*

<3S

<3

N
865-2
{Soil)#*

<3

<5

~
4]

on

NOTE: All results expressed in ug/L unless noted otherwise.

¥ ug/kg

0
§55-3
(Soil)x

e
n

-~
(4]



CAMO LOB NO,: B8-6-2831

- PARAMETERS

Trans-1,3-dichloropropene
Trichlorcethylene
Dibromochlioromethane
£is-1,3-dichloropropene
1,1,2-Trichloroethane
Benzene
2-Chloroethylvinyl Ether
Bromofora
*Tetrachloroethylene
i,1,2,2-Tetrachloroethane
Toluene

Chliorobenzene
Ethylbenzene

Acrolein

Acrylonitrile

YOLATILES

SAMPLE IDENTIFICATIONS

K L M N 0
$5-3  §5-3 $55-1 §55-2 555-3
(Seii}#  (Soill%  (Soil)s
<1 <1 <5 < <5
<1 3! (5 5 <5
<1 <1 (5 <5 5
3 <1 {5 ‘5 <5
3 ¢1 5 (5 <5
<1 <1 <5 (5 <5
<10 10 <50 <50 ¢50
<5 Ko {25 €23 €25
‘1 <1 ¢S 5 (5
<1 <1 5 <5 <5
<1 {1 (s (5 <3
<1 3 (5 <5 <5
<1 (1 <5 <5 (s
{100 2100 (500 <500 (500
€100 (100 (500 {500 (500

NOTE: All results expressed in ug/L unless noted otherwise,

# ug/kg




CAMD LOG NO.: B8B-4-ZB3t

PARAMETERS

Chlorcmethane
Bromoaethane

Vinvl Chioride
Ehloroethane

Methylene Chloride
Trichlorofluoromethane
{,i-Dichloroethylene
1,1-Dichioroethane
Trans-!,2-dichloroethylene
Dichlorodifluoromethane
Chliorofoarn
1,2-Dichlorpethane
t,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane

1,2-Dichloropropane

il)+

o~
o

SAMPLE IDENTIFICATIONS

<1

{4

<1

[ ]

<l

1

01

on

VOLATILES

¢!
<1
<1
<1

<1

<1
01
12
<1
<1

<1

NOTE: All results expressed in ug/L unless noted otherwise.

¥ uwg/kg

1

<1

<1

<l

<1

<1

<1

1

o

<1

1

<1



CAMD LOG6 NO.: BB-4-2B31

PARAMETERS

Trans-1,3-dichloropropene
Trichloroethylene
Dibromochloromethane
Cis-1,3-dichlaropropene
1,1.2-Trichloroethane
Benzene
Z-Chloroethylvinyl Ether
Bromotora
Tetrachlornethylene
1,1,2,2-Tetrachloroethane
Toluene

Chiorocbenzene
Ethylbenzens

fcrolein

acrylonitrile

P
5658-4

{Soill*

<3

<5

o

o

[ =
S a

<3

CO00

£500

YOLATILES

SAMPLE IDENTIFICATICNS

DW-1I

<1

[aN]

<1

<100

CLO0

- R S
DW-T11 Fiel
Blan

i <!
10 <1
<1 <1
<1 L
18 1
<1 <1
<10 <10
45 ]
31 <1
<1 <l
{1 <1
<1 <
<1 <1
{160 <160
<100 {100

NGTE: A1l results expressed in ug/L unless noted otherwise.

* ug/kg

(= %

Eo

-~ —
3 b

-
*

o
[
n:

<10

e
—

{1

<100

<100



CAMO LGG ND,: B88-&6-ZB3L

TARAMETERS

1,2 Dichlorobenzene

i,3 Dichlorchenzene

1.4 Dichlorobenzene
Hexachloroethane
Hexachlorobutadiene
Hexachlorobenzene

1,2,4 Trichlorcobenzene
Bis{(2-Chlorocethoxy) Methane
Naphthalene

Z Chlorenaphthalene
Iscphorone

Nitrobenzene

2,4 Dinitrotoluene

2,6 Dinitrotoluene

4 Bromophenyl Phenyl Ether
Bis{(Z-Ethylhexyl) Phthalate

Bi-n-pctyl Phthalate

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

Mi-18

<10

{10

16

10

<10

<19

<1

<10

<10

<14

<10

<10

<10

<19

<10

<10

<10

SAMPLE IDENTIFICATION

B

MW-1D

1o

{190

10

<10

<1

<19

<10

<190

<10

<16

<10

<10

(1o

c

MW-2D1

<10

(10

10

<10

<10

<19

<10

<14

<10

10

{10

<19

<14

NOTE: All results expressed in ug/l unless noted otherwise.

D
MW-2D2
<10
{19

10

<19
<10
<10
10
<19
<1¢
{10
<10

<19

<10

<10

£

HW-38

{10

<1o

<10

<10

<10

<16

<10

<19

<19

<10

<10

<10

<1¢

<io

<10



CAMO LOG6 NO.: 88-6-2831
BASE/NEUTRAL EXTRACTABLE CORGANIC COMPOUNDS

SAMPLE IDENTIFICATION

PARAMETERS A B C )] E
MW-18 MW~-1D  MW-2D1 MW-2D2~  MW-3§

Dimethyl phthalate 10 {10 {10 <10 {10

Diethyl phthalate <10 <10 <10 <19 <190
Bi-n-butvl phthalate {14 <10 <10 <10 <10
Fluorene Ti0 <10 <10 10 < 1
Fluoranthene {10 (10 {10 <10 <10
Chrysene <10 <1a <10 <10 <1a
Pyrene {1¢ <10 {10 <10 {10
Phenanthrene <10 {19 €16 <10 <10
Anthracene <10 <10 <10 <19 <10
Eenzo{alanthracense <10 <10 <ia <10 <io0
Benzo{b) fluoranthene {10 <10 <10 <10 <10
Benzo{k}+fluoranthene €10 <10 10 <10 <10
Benzofalpyrene <10 <10 <10 <10 <10
Indeno(l,2,3-c,dipyrene <10 | <10 £10 <10 <1¢
Dibenzola,hlanthracene {16 {10 <10 <10 <10
Benzofg,h,ilperylene 10 <10 <1 <10 <10

NOTE: All results esxpressed in ug/l unless noted otherwise.



CAMO LOG NO.: B88-6~2831
BASE/NEUTRAL EXTRALTARLE ORGANIC COMPOUNDS
SAMPLE IDENTIFICATION

PARAMETERS A B C D E
MW-18 MW-1D MW-2D1 MW-2D2 MW-38

4 Chlofnphenyl Phenyl Ether {10 <10 <10 <10 <10
3;3" Dichlorobenzidine £20 {20 <20 <20 <20
Benzidine <80 <80 <80 <80 780
bis{2-Chloroethyliether <10 10 10 10 10
1,2-Diphenylhydrazine <10 €10 <16 i <10
Hexachlorocyclopentadiene €10 <10 {10 <190 <10
N-Nitrosodiphenylasine <19 £19 <1d <1 {19
Acenaphthylene €10 <10 <10 <16 c10
feenaphthene <16 <10 <10 <10 <10
Butyl benzyl phthalate <10 <10 €10 <10 <10
N-Nitrosodimethylamine <10 {10 £10 19 {10
NMitrosocdi-n-propylamine 1l cio €10 <10 {10
bis{2-Chloroisopropyllether <10 <10 <10 <10 <10

NOTE: All results expressed in ug/l unless noted otherwise.



CAMOC tOG NO,: 88-6-2831

PARAMETERS

1,2 Dichlorobenzene

1,3 Dichloraobenzene

1,4 Dichlorobenzene
Hexachlioroethane
Hexachlorobutadiens
Herxachlorobenzene

1,2,4 Trichlorobenzene
Bis(2~-Chloroethaxy} Methane
Naphthalene

2 Ehlorenaghthalene
Isophorone

Nitrobenzene

2,4 Dinitrotoluene

2,6 Dinitrotcluene

4 Bromophenyl Fhenyl Ether
Bis{2-Ethylhexyl) Phthalate

Di-n-octyl Phthalate

NOTE: All results expressed in ug/l unless noted otherwise.

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

<i0

<10

<10

i

{10

<10

<10

<ia

<19

{10

<10

14

<10

{14

<19

<190

SAMPLE IDENTIFICATION

G

MH-55

{10

<10

<10

<10

<10

<10

{10

S

10

<10

<10

<10

<10

<10

{10

<10

H

HW-5D

<10

<10

1o

{19

SRy

<10

<10

<10

<10

<10

<10

<190

10

€10

<10

{10

!
§5-1.
<10
{10
<10
{14
<140

<10

<140
€10
<10
{19
<io
<10
<16
<10

<10

<19

<19

<G

<10

<10

<1

<10

<10

<10

<19

<1Q

<10

<10

<10

<10

<10



CAMO LOG NO.: 8B-6-2871

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

SAMPLE IDENTIFICATION

PARAMETERS F G H i J
. HW-48 MW-58 MW-5D 58-1 58-2
Dimethyl phthalate {10 <10 {19 <10 <190
Diethyl phthalate <10 {10 <10 <10 <10
Di-n-butvl phthalate <10 (Lo <10 410 <10
Fluorene <10 <10 <1a <10 <10
Fluoranthene {10 <10 <10 710 <io
Chrysene <10 <10 {10 {10 <1¢
Pyrene <10 {10 {19 <10 {i9Q
Fhenanthrene <1q <10 <10 <10 <10
Anthracene €10 <10 <lo <10 CH07
Benzo(al)anthracene <10 <10 210 10 <10
Benzo{bl}fluoranthene <10 1o {19 <10 {190
Benzaf(k)fluoranthene <10 <10 <10 10 <10
Benzofa)pyrene <16 {1¢ <19 <16 {10
Indenni{l,2,3-c,d)pyrene <10 <10 €10 €10 <10
Dibenzota,h)anthracene <10 <10 <10 <10 <19
Benzol(g,h,i)perylene <190 <10 <16 {10 <10

NOTE: All results expressed in ug/l unless noted otherwise.



CAMD LOG NO,: 38-6-2831

FARAMETERS

4 Chlorophenyl Phenyl Ether
3,3’ Dichlorohenzidine
Benzidine
bis(2~Chloroethyl)ether
1,2-Dighenylhydrazine
Hexachlorocyclopentadiene
N-Nitrosodiphenylamine
Acenaphthylene
Acenaphthene

Butyl benzyl phthalate
N-Nitrosodisethylamine
Nitrosodi-n-propylamine

bis{Z2-Chleroisopropyllether

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

F

HW-45

<10

<20

L8O

<18

210

<1

{10

<10

210

lu

<10

{10

{19

SAMPLE IDENTIFICATION

G

MH-58

{10

<10

£10

<l

<10

<10

1

<10

H

MHW-5D

<10

<29

<80

<190

cia

€10

<14

<10

<10

10

<10

I

56-1

<10

{20

<BG

140

<10

<10

<10

<10

<10

<10

<10

{10

NGTE: All results expressed in ug/l unless noted otherwice.

]

£5-2

{10

€20

<80

<10

10

<1g

{10

Cln

£1a

<10

{10

<140

<10



CAMO LOG NG.: - 88-6-2831

BASE/NEUTRAL EXTRACTABLE DORGANILC COMPOUNDS

SAMPLE IDENTIFICATION

K L M N 1]
PARAMETERS 58-3 86-4 885-1 885-2 588-3
- (Spill)# {Bpil)# {Soil)#
1,2 Dichlorobenzene - | <io <10 <2 {2 2
1,3 Dichlorcbenzene <10 <10 {2 {2 (2
1,4 Dichlorobenzene {10 {10 <2 <2 (2
Hexachloroethane <10 {10 oz <2 <2
Hexachlornbutadiene <19 1o 2 <2 <2
Hexachlorohenzene <10 <10 2 (2 <2
1,2,4 Trichlorobenzene {16 {10 {2 {2 {2
Bis(Z2-Chloroethoxy) Methane <1a 10 2 €2 <2
Naphthalene <10 1o {2 {2 2
2 Chloronaphthalene “f0 <10 L <2 <2
Isophorone {19 {10 {2 {2 {2
Nitrobenzene <10 <10 {2 €2 <2
2.4 Dinitrotoluene <10 <190 <2 12 <2
2,6 Dinitrotoluene <10 <10 <2 2 €2
4 Bromophenyl Fhenyl Ether <10 <10 <2 €2 {2
Bis{Z2-Ethylhexyl) Phthalate <10 {10 <2 {2 (2
Di-n-octyl Phthalate {10 {10 {2 {2 <2

NOTE: A1l results expressed in ug/l unless noted otherwise,

* mg/kg




CANMO LOG NO.: BB-6-2831

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

SAMPLE IDENTIFICATICON

PARAMETERS K L H N 0
§5-3 55-4 §85-1 565-2 588-3
{Soil)* (Soil)* (Spil)+
Dimethyl phthalate {190 1o {2 {2 <2
Diethyl! phthalate <10 <10 <2 {2 02
Bi-n-butyl phthalate <10 <10 {2 2 (2
Finarene £10 <10 <2 €2 02
Fluoranthene <10 <10 {2 {2 2
Chrysene <10 <10 €2 {2 €2
Pyrene <1 <10 €2 {2 i
Phenanthrene <10 <ig <2 {2 <2
Anthracene {10 <10 (2 €2 {2
Benzolalanthracene <10 “lo CLzZ {2 €2
Benzoi(bifluoranthene <10 <19 <2 {2 L2
Benzo(k) fluoranthene <10 <10 2 {2 <2
Eenzo(alpyrene <10 <190 {2 €2 <2
Indeno{l,2,3-c,d)pyrene 10 {10 <2 €2 {2
Ditenzei{a,hlaathracene 10 <10 {2 €2 <2
Benzo(g,h,ilperylene 10 <1g¢ £2 2 €2

NOTE: All results expressed in ug/l unless noted otherwise.

¥ mg/kg



CAMO LOG NO.: B8-6-2831

FARAMETERS

4 Chlorﬁphenyl Phenyl Ether

343" Dichlorobenzidine
Benzidine
tis{Z2-Chlcroethyllether
1,2-Diphenylhydrazine
Hexachlorocyclopentadiene
N-Nitrosodiphenylamine
Acenaphthylene
fcenaphthene

Butyl benzyl phthalate
N-Nitrosodimethylamine

Mitrosodi-n-propylamine

bis{Z-Chloroisoprapyllether

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

20

<30

i

<10

{10

<10

<10

110

<1g

<10

<10

<10

SAMPLE IDENTIFICATION

55-4

{10

{20

<80

10

<10

<10

<10

<190

w10

<14

<10

<10

{10

M
§55-1
(Soil)*

{2

N
§85-2
{Soil)#
<2
<4

€20

NBTE: All results expressed in ug/l unless noted otherwise.

* mg/kg

g
§56-3
(Soil}#

(2

<4



CAMO LOG NO.: BB-6-2B31

BASE/NEUTRAL EXTRACTABLE DRGANIC COMFGUNDS

SAMPLE IDENTIFICATION

PARAMETERS 852—4 Dﬁ-l DN?II
' (Soil)#
1,2 Dichlerobenzene {2 10 - <10
1,3 Dichlorobenzene €2 <10 <10
1,4 Dichlorobenzene {2 <to <10
Hexachloroethane {2 <10 <10
Hexachlorobutadiene €2 “1¢ <19
Hexachlorobenzene <2 <10 <10
1,2,4 Trichlorobenzene {2 10 L1¢
Bis{2-Chloroethoxy) Methane {2 £10 €10
Naphthalene {2 {10 {10
2 Chioronaphthalene {27 <10 <10
Isophorone <2 ' {10 <10
Nitrobenzene {2 <10 <10
2,4 Dinitrotoluene {2 <10 <10
2,6 Dinitrotoluene <2 <10 <10
4 Braomophenyl Phenyl Ether <2 <10 <10
Bis{2-Ethylhexyl) Phthalate £ 2 <10 <10
Pi-n-octyt Phthalate <2 {14 {10

NOTE: A1l results expressed in ug/l unless noted otherwise.

* nmg/kg



CAMO LGG NO.: 8B-6-2831

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

SAKMPLE IDENTIFICATION

PARAMETERS P @ R
535-4 DU-1 DH-T1
{Soil)* -
Dimethyl phthalate <2 1¢ <10
Diethyl phthalate (2 <19 <10
Di-n-butyl phthalate w2 <10 {10
Fluorene 2 14 <10
Fluoranthene €2 10 14
Chrysene €z <10 <19
Pyrene §2 10 {10
Phenanthrene <z <10 <10
Anthracene <2 <10 <10
Benzplalanthracene 42 C1d <10
Eenzo(b) fluoranthene 2 <10 <10
Benzo(k)fluoranthene €2 <10 <10
Benzo{alpyrene 02 <10 1o
Indene(l,2,3-c,d)pyrene {2 <10 <10
Dibenzo(a,h}anthracene €2 <1¢ <10
Benzolg,h,ilperylene {2 {14 <10

NOTE: All results expressed in ug/l uniess noted otherwise.

¥ mg/kag



CAND LOG NO.: B88-6-2831

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

SAMPLE IDENTIFICATION

PARAMETERS P 2] R
585-4 BW-1 DR-11
(Soil)+
4 Chlorophenyl Phenyl Ether . <2 <10 <1¢
3,3" Dichlorohenzidine ) {20 {20
Berzidine <24 (B0 {80
bis{2-Chloroethyllether €2 <10 <16
1,2-Diphenylhydrazine 2 <1aG c1a
Hexachlorocyclepentadiene {2 <10 <19
N-Nitroscdiphenylanine <2 <10 14
Acenaphthylene {2 <10 <19
fcenaphthene €2 1o T1d
Butyl benzyl phthalate <2 <10 €10
N-Nitrosodimethylamine $2 10 <14
Nitrosodi-n-propylamine <2 <10 €10
bis{Z2-Chloroisopropyl)ether o £10 . <10

NOTE: AII results expressed in ug/l unless noted otherwise.

* mg/kg



CRMD LG5 NO.:

FPARAMETERS

Antimony
Arsenic
Beryiliuam
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thalliunm

iinc

NOTE: All results eupressed in mg/L unless noted otherwise.

88-6-2831

MW-18

£0.401

0.006

0. 01

£0.01

<0,03

0.0t

0,006

<0.0002

<0, 05

<0.003

0,01

<0.01

0,01

FRIGRITY POLLUTANT METALS

SAMPLE IDENTIFICATION

MW-1D

C0.61

{0.00G3

<0.01

0,01

0,03

0.01

0,035

£0.0002

4. 03

€0.0635

£0.01

(0.01

¢,02

£

MW-2D1

$0.01

{0,005

(0.01

3.0t

20,03

.01

0. 009

$6.0002

<0, 05

CO,003

9,01

<9.01

(.03

B
HW-202

0.0t

<0.005

<0.,01

{0,01

0,03

.01

<0.003

{0,0002

$0.65

{0,003

L0, 01

<0.01

CG.01

{0,0002

<0.05

0,905

.01

<0.01

g.0]



CAMO LOG NO.:

FARAMETERS

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Hercury
Nickel
Selenium
Silwver
Thallium

iinc

NOTE: All results expressed in mg/L unless noted otherwise,

88-6-2831

F

MW-45

<0.01

0.4907

<0.01

0,01

€003

0,02

0,005

£0.0002

£0.038

£0.005

0,01

<9.01

0,02

FRIORITY PDLLUTANT METALS

SAMPLE IDENTIFICATION

G
MW-55

<0, 01
0.007
{0.01
COLGL
0,03
.07
0.11

€0.0002

{0,005
LSUNI 3]

<0.01

<G.01

{0.005

£0.01

0.0

G, 0

L0, 005

<0.0002

0,08

40,005

UR]

<0.6G1

0,02

<0, 01

0.003

£0.01

L0.01

LA 03

.01

0,010

<0.0002

<0,03

20,005

0Ll

0,0t

0,01

(0.01
<0.005
<0.01
{0.01
CDL03
0,02
0,013
0.0002
0,05
{0,908
La.01
{0.01

0.01



CAMS LOG NG.: BB-5-283t

FRIORITY POLLUTANT METALS

SAMPLE IDENTIFICATICON

K L M N g
PARAMETERS 55-3 55-4 555-1 §55-2 §85-3
{Soil)* {Soil)* (Soil)*
Antimony <0.01 0.0t <1 <1 <1
Rrsenic | <0.0065 {0,005 6.0 7.9 16.7
Beryllium <0.01 0.0l <1 <1 i
Cadmium 0,01 0,01 ol o1 ¢l
Chramium 0,03 0,03 ¥ 7 7
Copper 3.02 0,02 29 18 27
Lead O.033 £0.0053 40 30 30
Mercury {8,0002 <, 0002 {0.1 0.1 0.1
Nickel <0.05 {0,035 13 17 18
Selenium <D, 063 0,003 U 0.5 <6, 5
Silver 10,01 43,01 1 1 2
Thallium £0,01 0.0 L @ o1
Zinc B.01 001 166 103 124

NOTE: All results expressed in mg/L unless noted otherwise.

¥ mg/kg



CAMO LDG NB.: 8B-4-2831

FPRIORITY POLLUTANT METALS

SAMPLE IDENTIFICATION

P ] ]
FARAMETERS §55-4 DUW-1 DW-T1
(50i1)*
fintimony 7 {1 <0.01 0.0t
Arsenic 6. <0005 <0.005
Beryllium <l <0.0% <¢.01
Czdmium <1 20,01 i, ul
Chraomium 9 L0.03 Rt
Copoer 27 06,02 0,02
Lead 30 9.13 0.008
Mercury 0.2 £0,0002 0L 0002
Nickel 22 <0, 05 L0.05
Selenium 0.5 0,003 0,005
Silver 2 <0.01 0,01
Thalliua {1 <G,01 0,01
Iing 87 0,01 9.10

NOTE: All results expressed in ma/L unless noted otherwise.

* mg/kg




CAMD LOG NO.: 88B-6-2831

DUPS:

o

PARAMETERS

Chlaromethane
Bromomethane

Viayl Chloride
Chlproethane

Methylene Chloride
Trichlorofluogromethane
t,i-Dichlorpethylene

1,1-Dichloroethane

Trans-1,Z-dichlaraethylene

Dichlorodifluoromethane
Chlorofornm
1,2-Dichloroethane
I.1,1-Trichlaorocethane
Carbon Tetrachloride
Bromodichloromethane

ty2-Dichloraprepane

YOLATILES

SAMPLE IDENTIFICATIONS

Test 1 Test 2 Test 1
MW-2D1 MU-2D1 MW-45
! ¢! L1
{ 1 1
€1 <1 1
el i i
<1 €1 <1
<1 <1 !
<1 o1 <!
1 <1 (A
380 gso !
<1 <1 1
< <1 <1
< ! 1
<1 <1 1
<1 <1 <t
<1 <1 <1
<1 <1 {1

NOTE: All results expressed in ug/L unless noted otherwise.

Test 2
HW~-45

<l

¢l

1

1

1




CAMO LOG NO.: BB-6-2831

VOLATILES

BUPS: SAMPLE TDENTIFICATIONS

Test | Test 2 Test | Test 2 ;
EARAHETERS MW-2D1 MW-2D1 MW-45 MW-48 ~ ;
Trans-1,3-dichloropropene <1 1 <1 <1 %
Trichlorosthylene ‘ 90 BB {1 <1
Dibromachloromethane <1 <1 <1 o1
Cis-1,3-dichlgropropene €1 <1 < {1
ty142-Trichloroethane <1 <1 <1 1
Benzene <1 <1 <1 <4
Z-Chloroethylvinyl Ether <14 €10 €10 <140
Bromoform <3 €3 <5 €3
Tetrachicroethylene <1 1 14 i3
1,1,2,2-Tetrachlorocethane 1 {1 <1 RS
Toluene 3,000 3,300 <4 <l i
Chliorobenzene € a1 71 11 |
Ethylbenzene <1 <l 0f <4
Acrolein <100 <1090 {109 <100
Acrylonitrile “1060 <1a4a <100 <100

NOTE: All results expressed in ug/L unless noted ctherwise.



CAHG LOIG NO0.: 8B-46-2831

8FIKES:

PARAMETERS

Chioromethane
Bromomethane

Yinyl Chloride
Chloroethane

Methvlene Chloride
Trichlorefluoromethane
1,1-Dichloroethylene
ty1-Dichloropethane
Trans-1,2-dichloroethylene
Dichlorodifluoromethane
Chlorofornm
1.,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Eromodichloromethane

t,2-Dichloropropane

NOTE: All results expressed in ug/L unless noted otherwise.

Sample
Canc,
MW-55

VOLATILES

SAMFLE IDENTIFICATIONS

Known
Spike

49,8

Dbtained

29.40

A
Recovery

110%



CAMD LOG NO.: B8B-6-2871

SPIKE:

PARAMETERS

Trans-1,3-dichloropropene
Trichloroethylene
Gibtromochlorcmethane
Cis-i,3-dichlorocpropens
t,1,2-Trichloroethane
Benzene
2-Chloroethylvinyl Ether
Bromoform
Tetrachloroethylene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Acrolein

Acrylonitrile

NOTE:

Sanple
Cong.
MW-5D

<100

<149

YOLATILES

SAMPLE IDENTIFICATIONS

Known %
Spike Ghtained Recovery
4B8.6 21,5 166%
49.4 47.2 787

All results ewpressed in ug/L unless noted otherwise.



CAMO LO& NO.: BB8-6-2B31¢

BASE/NEUTRAL EXTRACTQB{E ORGANIC COMPOUNDS

DupPsS: SAMPLE IDENTIFICATIGN

§5-1 §5-1 555-1 585-1
PARAMETERS Test | Test 2 Test | Test 2

ug/L ug/L mg/kg mg/kg
t,2 Dichlorobenzene <10 {10 <f- (2
1,3 Dichlorchenzene <10 <10 €2 <2
1,4 Dichlorobenzene £10 ] {Z 17
Hexachlecroethane e 1l (Z €2
Hexachlorobutadiene <10 <10 €2 <2
Hexachlorcobenzene <10 <10 $2 €2
1,2,4 Trichlorobenzene {10 <10 2 €2
Bis{Z2-Chloroethaxy) Methane 10 <10 <2 €2
Maphthalene <10 10 (2 €2
2 Chloronaphthalene C1G S td (2 {2
Isgphorone <10 <10 <2 (2
Nitrobenzene At 16 2 <2
2,4 Dinitrotoluene 10 <10 <2 {2
2,6 Dinitrotoluene <10 <19 <2 €2
4 Bromophenyl Fhenyl Ether {10 <10 {2 {Z
Bis{2-Ethylhexyl} Phthalate 10 $10 {2 <2

Di-n-ociyl Phthalate <10 <10 {2 <2



CAMO LOS5 NO.: B88-6-28B31

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

DUPS: SAMPLE IDENTIFILATION
PARAMETERS 55-1 §5-1 §55-1 855-1
Test TEst 2 Test 1 Test 2
ug/L ug/L mg/ kg mg/kg
Dimethyl phthélate <i0 <1§ (2 {2
Biethyl! phthalate <1a <30 2 {2
Di-n-butyl phthalate 10 <10 < 2 L2
Fluorene <10 SRy 2 €2
Fluoranthene <10 <10 <2 {2
Chrysene <10 <14 4 <2
Fyrene {10 1o €2 €2
Phenanthrene <i0 <10 2 €2
fnthracene <E0 <16 <2 42
Benzo(altanthracene <16 <14 §Z 2
Benzolb)fluoranthene {10 {10 (2 €2
Benzolk)fluorantnene <10 <1 62 €2
Benzo{alpyrene <1¢ <10 {2 {2
Indenn{l,2,3-c,d)pyrene <10 <10 <2 2
Dibenzo(a,h}anthracens <10 <10 $2 <2

Benzoflg,h,i)pervylene <10 <1 <2 <2



CAMO LOG ND.: 88-6-283%

DUPS:

PRRAMETERS

4 Chlorophenyl Fhenyl Ether
3,3 Dichlorobenzidine
Benzidine
bisiZ-Chioroethyllether
l,2-Diphenylhydrazine
Hexachlorocyclopentadiene
N-Nitrosodiphenylamine
Acenaphthylene
ficenaphthens

Butyl benzyl phthalate
N-Nitrosodimethylamine

Nitrosodi-n-propylanine

bis{2-Chloroisopropyliether

BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS

55~1
Test
ug/L

£BY
“1u
210
<10
1o

<10

<10
€10
10

{10

SAMPLE IDENTIFICATION

§8-1

Test 2

ug/L

{80
<1
210
<10
<10

<10

—

<10

<10

<10

10

565-1

Test |

mg/kg

{2

Test

555-1

mg/kag

-
L



CAMD LOB NG,: 88-4-2831

CAMD GC/MS SPIKE

HASE/NEUTRAL EXTRACTABLE GRGANIC COMFOUNDS

SPIKE: SAMPLE IDENTIFICATION
Known %
PARAMETERS Spike Obtained Recovery
Dimethyl Phthalate | 100 22 227
Fluoranthene 160 26 267
Chrysene Lo 37 375
Anthracene 100 39 39%
HBenzof{blflucranthene 160 22 32%
Benzoig,h,iiperylene 100 38 364
4-Chlorophenyl phenyl ether 100 32 IZ%
{,4-Dichlorobenzene 1og¢ 39 39%
Naphthalene 1o0 35 35%

NOTE: All results are expressed in ug/L unless otherwise indicated.



CAMG

SAMFLE TOENTIFICATION

i3} MW-2D1%

i Test =

fntimony S0, 01 SOLot
Greenic SO, G0S 0L 005
Tervlliam h,u g g
cadmium RN it
Chromium T, 00 SOL03

Copoer G.01 G, 01

Leag SO, GO0 L0, 005
Hercury w0, 0062 20,0007
hicke] O C0L, 05

Selenium £0, 0065 <, 005

Silver 0, 01 c0L 0l

Thallium s, 01 0,0
iinc 0,05 0,05

s
=t
—
/
I
b
—
-
3]
I
=
-t
(as
in
i
13
a1
m
i
18
m
.
-
o
=
e}
r-
)
bt
m
mn
i

noted




TeMD LGB NO.:  34-5-78

1
e

FRIZCZITY FOLLUTART METALS
SAfFLE IDENTIFICATION

o
T
—t
.
m
1

Mu-201
Sample ENOwWN - a
Canc. Spik ained Reccow

=l
n
T
—Z
m
-
ny
Wi
T3]

—
m
o)
o
fa s
41}
~

Rntidsony : S, 0 G, 02 0,07 [T
freenic SGL005 10,003 G,070 G.0727 ot
Bervliiioan PR Y [T I N .
Cadmium Y O,40 L OB =

Chromium 0, 03 G. a0 0.8

Dl
T
i
-
]
P
s
&=
F

Up R e

Lead L0, 0GE GLon2i 1557

Mercury S i, 7,

H 3,05 34 3, 41 1uT

Selenium o, G GT ST G

Silver v, il

Thallius ORI G, D 0, T, ;
iinc G.0% 9,40 0,46 LoD |

METE: &11 results expreccsed in mQiL uniess
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1.0 INTRODUCTION

1.1 Purpose and General Approach

This limited scope feasibility study presents an evaluation of remediation alternatives to aid in
selecting a remedial system design to treat soil and groundwater impacted by organic waste
solvents at the Pawling Corporation facility in Pawling, New York. The study has been prepared to
assist Pawling Corporation in choosing an appropriate remedial action to treat soil and groundwater
impacted by volatile organic compounds (VOCs) near a former waste-bumning trench located at the
northern end of the facility's parking lot. Although Pawling Corporation is not presently under
formal consent order or state RI/FS proceedings, the limited feasibility study has been requested
by the New York State Department of Environmerﬂal-Conservation (NYS DEC), Region 3, as part of
ongoing NYS DEC oversight of the profect.

This study has been conducted following the procedures for performing feasibitity studies as outlined
in the U.S. Envirenmental Protection Agency's (EPA} "Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA", EPA/540/G-89/004 (QOctober, 1988) . The
analysié and conclusions presented herein are based on data collected between August, 1987 and
August, 1880. A brief history of previous investigations performed at the site, a description of

the geologic and hydrogeologic conditions at the site and the distribution of contaminants within
the soil and groundwater are described in this introduction.  Section 2.0 presents a review of
existing soil and groundwater standards or anticipated cleanup lavels based on state and federal
standards and requirements. Section 3.0 screens varicus treatment technologies for remediation of
soil and groundwater and the merits of each technology based on cost, implementability and

effectiveness. Section 4 discusses treatability testing.

Finalty, Section 5.0 describes two remedial alternatives based on a detailed evaluation of preferred
treatment technologies that are cost effective, easily implementable, limit the migration of
contaminants, and are proven technologies that will provide the best overall protection of human

health and the environment.

1.2 Site History
The Pawling site (New York 1.D.No. 314002, EPA [.D.No. NYD001354349) is located at 157 Charles

Colman Boulevard {formerly Maple Boulevard), Pawling, Dutchess County, New York (Figure 1, Site




Location Map). The Pawling Corporation has been at this location since 1946 producing rubber
oroducts and fabricated plastics. The property is located adjacent to a wetlands area along the
Swamp River. As part of daily plant operation, the facility is authorized to discharge non-contact
cooting water to the Swamp River through a SPDES permit, number NY-000-4618, effective January
1, 1985. The NYS DEC alleges that from on or about June 2, 1987 the discharges of the cooling
water to the Swamp River contained copper, zinc and crganic solvents. In addition, the NYS DEC
alleges that stormwater runoff from the Pawling property discharged to the groundwater via a storm
grate and dry well, and beginning on approximately the same date, contained copper, lead and iron

in concentrations exceeding New York State Groundwater discharge limits.

A consent order, issued by the NYS DEC (Case #3-1483/8712), was recelved by Pawling
Corporation on February 24, 1988 documenting these aflegations and requiring that a groundwater

investigation be performed {o identify the extent and source of groundwater contamination.

Subseguent investigation of the site began with a Phase | invaestigation completed by Gibhs & Hili,
ing., in June, 1888. The Phase | study provided a review of historical site usage, existing site
conditions based on a site walkover and interviews with Pawling Corporation perscnnel, and the

geology of the site based on a review of published data.
Concurrent with the Fhase | investigation, Pawling Corporaticn contracted Groundwater Technology,
Inc. to perform a groundwater investigation. To date, Groundwater Technology has completed the

ground water investigations listed below,

» Groundwater Investigation, Pawling Corporation, Pawling, New York,
September 2, 1988. '

L Amended Groundwater [nvestigation, Pawling Corporation, Pawling, New York,
February 1, 1988.

= Draft Phase Il Groundwater Investigation, Pawling Corporation, Pawling, New
York, September, 1990.

= Letter report on instaifation and sampling of monitoring wells, December, 1990.
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The overall objectives of the groundwater investigations were:

= to delineate the concentration and extent of metal and solvent contamination
in the groundwater,

L] to evaluate the pathways of contaminant migration, and
o to provide the information required for design of a site remediation
system.

The overall work scope designed to achieve these objectives consisted of a site inspection, aerial
photo review,. background data review, soil borings and soil sample analysis, a soil gas survay,
installlation of groundwater monitoring wel's in-both overburden and bedrock, groundwater gauging
and sampling, overburden and bedrock pumping tests, and stream water and sediment sampling.
The locations of menitoring wells installed during the investigations are shown on the Site Map
(Figure 2}. The results éf these investigations identified an area of groundwater containing dissolved
concentrations of VOCs {vicinity of well RW-13) near a former wéste-soivent burning trench located

at the northern end of the facility's parking lct.

Based on the discovery of the dissolved VOCs on site, Groundwater Technotogy began design of a
remedial systern in August of 1990. On October 29, 1990, the NYS DEC, Region 3, instituted a
schedule for the remedial project which included deadlines for submittal of a limited feasibility study.
This report summarizes the resuits of a limited feasibility study and describes two remedtal

alternatives applicable to the site.

1.3 Site Geology/Hydrogeology

The analysis of well logs from the monitoring well installations in the area of detected VOCs
{(northern edge of parking lot) reveals that the stratigraphy of overburden deposits below 3 to 4 feet
-of filt consists predominantly of silt and fine sand above a thin (2-4 {feet) layer of sand and gravel and
discontinuous till. Bedrock in the site area outcrops afong the railroad located south of the Pawling
Corporation buildings. A ridge of shallow bedrock (less than 10 feet below ground surface) extends
between wells MW-1S and MW-4S. In the vicinity of RW-1S, the bedrock was encountered at depths
ranging from 15 to 20 feet, and is highly fractured from the bedrock surface 1o a depth of

approximately 42 feet below grade.
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Rock fragments retrieved during drilling consisted of grey sandstone abave yellow and grey
limestone. Fisher et al (1970) have mapped the bedrock as the Stockbridge Limestone, Cambrian in

age.

Depth to groundwater in the vicinity of RW-1S is approximately seven feet below grade and varies in
response to seasonal fuctuations. The comparison of water levels in the nearby well couplet MW-
1D and MW-18, (and wells MW-50 and MW-53, MW-6D and MW-6S } revealed that the bedrock
Wens show slightly higher water elevations than the overburden wells indicating the existence of an

upward vertical gradient between the bedrock and overburden aquifers.

The wells drilled into top of the bedrock (MW-2D, and RW-1D, both drilled 22 feet into bedrock)
showed slightly lower water levels than the deep bedrock well, MW-2D,, indicating the existence of

an upward vertical gradient alsc within the bedrock aquiter,

Both the overburden and the bedrock aquifers showed generally similar directions of groundwater
flow. The groundwater flow in the overburden aquifer is to the north-northwest at a 0.8% average
gradient. The groundwater fgvels in the bedrock wells also indicate a north-northwest flow direction

at a uniform 0.8 % gradient.

Based on overburden and bedrock pumping tests, groundwater flow appears to be partitioned into
three hydrogeologic units: the overburden fill and glaciat deposits, the upper 22 feet of highly
fractured bedrock, and a lower deep bedrock unit. Groundwater gauging data indicate that

groundwater discharges to the Swamp River.

1.4 DRistribution of Contaminants

1.4.1 Adsorbed-phase

Soil sampling performed at the site confirms the presence of vapor-phase and adsorbed-phase
VOCs. The results of a soil gas survey and field screening of unsaturated soil sahwples from soil
borings showed the presence of elevated VOC soil gas concentrations In the suspected source area
near RW-18 (Sample locations and depths are discussed in detail in the Phase Il Groundwater

investigation and Remedial Design Report, December 1990}.

The results of the soil gas survey showed elevated concentrations of 1-1-1 Trichloroethane (1,1,1-

TCA) [4,400 parts per million by volume {ppmv)] at several locations near the source area with lower

6



levels of Trichloroethylene (TCE) {(270ppmv) and Tetrachloroethylene (PCE) (2.0 ppmv). Field
screening of soil samples from soil borings instalied for menitoring wefls GT-15, GT-28 énd GT-35
also showed the presence of chlorinated hydrocarbon cencenirations ranging from 83 parts per
million (ppm) (GT-3S) to 921.4 ppm {GT-28). Tcluene was also detected at a concentration of 630
ppm in & sample collected from a depth of 4-6 feet at well GT-28.

The presence of adsorbed-phase contamination below the water table is indicated by comparison of
field GC screening of soil samples with dissolved-phase VOC concentrations. Based on calculations
of theoretical headspace concentrationé for specific compounds using Henry's Law Constant, the
levels of toluene and TCE from the bortable GC analysis of soil samples are higher than calculated
levels that would resuit solely from the volatilization of dissolved toluene and TCE in groundwater.
Therefore, the elevated leveals of toluene and TCE detacted in the saturated soil samples are

aftributed to tofuene and TCE that is adsorbed into the soils.

1.4.2 Dissoived-phase

Dissolved concentrations of VOCs in the groundwater in both the overburden and bedrock aguifers
has been documented for the'site. Groundwater in the source area contains high levels of VOCs of
which toluene and TCE are the most predominant compounds. The dissolved-phase concentrations
of VOCs are summarized on Table 1. As shown on this table, toluene was detected at a
concentration of 170,000 parts per billion {pph) in well RW-1S with lower concentrations of vinyl
chloride, chloroethane, 1,1-dichloroethene (1,1-DCE), Trans-1,2-dichloroethylene (Trans-1,2-DCE),
1,1,1-TCA, TCE, 1,1, 2-trichloroethane (1,1,2-TCA), (PCE), toluene and ethylbenzene. Comparisan of
analytical data from thé overburden wells {designated by a suffix S) and bedrock wells (suffix D)
shows that the contaminant plume appears to be concentrated in the overburden aquifer with VOC

concentrations an order of magnitude lower in the upper bedrock aquifer.

The groundwater pH of both the overburden and bedrock aquifers is slightly acidic to slightly
alkaline (6.9-7.3) which is typical for limestone bedrock terrain. The results of the other inorganic
water quality analyses indicated elevated levels of iron (2-4 mg/l), manganese {50-60 mg/!),
hardness (600-700 mg/l, as CaCO,,) and turbidity (40-50 mg/I}.

1.4.3 Separate-phase

No separate-phase materials have been detected at this site.



an an an 12 <E oD ge - 000° %2 199" 05 $3T1LYI0A

JALYNI¥0IHD WI0L

¥2 oy ooy’'s 1L 19 002" £81L goo’ott Ly’ 52z SF11LIVI0N TVI0L

5> &> 005> 6> o> 005> 000" 6> 22 auazUg1AYI ]

' 4 8 00%°¢ > o> 000°9%1 000°98 000041 auanja)

) auaAula

> 5> 0os> o> 5> 005> 000" 6> Fa -oJojyaetial

sueylacJoYyILd ]

g g 005> 6> g 00s> 000°'6> zl 2N

EUENEYTRE]

g <> 005> 2L 8L ooo'st 000’ SL 000" LY -og0YatJy

G > 005> 5> 5> 005> 000" &> 2 auelpvo0doyardy

-1

auzjAyaa

-oJo1ysip

g 6> nas> (43 2 00002 000’6 0096 -2'1-suedt

G> 2 G> [$3 G> [$3 G> (=3 suaylaocsoyole

-1l

apliciyy

04> B2 ooo’ > 22 5> 0oz'2 000'01> 008"y 1AULA
QL -AK er2d whd (561D wSY10 (@ SE-19 @8L-19 S L-HY

SUOLIBI1}1IURp] 2jdues ENERETENER

YILYM ONACYD NI SANAOAWOD DIMNYDYUO

HIILVIOA ~ SEIASHY TIVOTLATINRY 40 AYVYHKAOS

T {TEVL



SATLIVIOA Q31VNIY0THD

w0y 65 06€ w101
%081 65 058’1t SITLLVI0A V101
3 [$3 G auazuag1AYl3
noYlL 9 0021 auanjo)
EVERFAVEES

S gl o> -odo|YoeL3a)
SUBYISOIO YD L]

5> 5> &> . -2'1’1
auzAyle

b0t gl 0oz -0JOTYILd]
o> 6> (=% - AUBLIBOSO YD)
-l

auaAy3a
-oto1yalp

00% Zl 061 -2’1 -suedy
6> o> G> suayavo.oyILq
-

aptioiy)

alL> oL> 092 JAULA

v L - MY (0 G2 -MH vy OZ-MH

SUQ11EI 1§ 13USP] 3 1des EREFEITEREE

JHLYM gNAOCED NI SANNCAHOD DINVHYO

dTIILYTOA - SITASHY TVYOILATUYNVY J0 AUVHHAS

(penutiuon) "1 dTEYL




2.0 DEVELOPMENT OF APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

The screening of remedial alternatives has included evaluation of each alternative to meet known or
anticipated Applicable or Relevant and Appropriate Requirements (ARARS) for each impacted media
(soil and groundwatér} or potentially impacted media {air} on site. The ARARs have been developed
based on a review of applicable state and federal regulatory standards or clean up levels for soil and
groundwater. This review evaluated compliance with both chemical-specific ARARs, [eg., maximum
contaminant levels (MCL)1, location-specific ARARs, (eg. preservation of wetlands) and action-
specific ARAR_S [eg. Resource Conservation and Recovery Act (RCRA) minimum technclogy

standards]. State and federal regulations and standards reviewed included:

Safe Drinking Water Act (SWDA)

u New York State Department of Health (NYSDOH) drinking wéter standards
s Clean Water Act (CWA) |

' NYSDEG Water Quality Regulations

s Toxicity Characteristic Leaching Procedure (TCLP) regulatory levels

® New York State Air Guide 1 limits

m New York State Pollution Discharge Elimination System (SFDES} limits.

This discussion of ARARs is a preliminary evaluation of potential clean up limits. Final clean up

standards will involve negotiation with the NYS DEC.

2.1 ARARs for Soil

The potential ARARSs for VOCs detected in soil on site are shown on Table 2. As shown, the only
known soil standards relate to concentrations specified by TCLP extract regulatory levels. One of
the goals of the selected remedial alternative will be to reduce soil contamination to below TCLP

levels and prevent leaching of adsarbed-phase contamination into the groundwater. [n addition, the



handling, transport and disposal of any excavated contaminated soils as a result of remedial actions
will conform to RCRA standards, New York State Department of Transportation (NYS DOT) and EPA

land disposal restriction regulations.

2.2 ARARs for Groundwater

The expected ARARSs for contaminants detected in groundwater on site are listed in Table 3.
Groundwater or drinking water standards may potentially represent clean up levels for contaminated
groundwater. In addition to the potential clean up levels presented in Table 3, the NYS DEC will
also require discharge limits of treéted groundwater to the Swamp River through SPDES permitting
(Table 4). ' '

2.3 ABARs for Air

The NYS DEC, Region 3 Air Engineer, Steven Batsford, has indicated that off-gas concentrations of
cantaminants resulting from the selected remedial design must be below levels listed in Air Guide 1.
Preliminary modeling results to determine oﬁigas concentrations from various remedial technologies
indicate that several compounds will- exceed Air Guide 1 levels. The selected remedial alternative will
be augmentaed with off-gas treatment to ensure that off-gas concentrations arg below Air Guide 1
Hmits (Table 5).

TABLE 2

EPA Toxicity Characteristic Constituents
and Regulatory Levels for Determination of
Soils as Hazardous Waste

Constituent Regulatory Level (mg/})
Vinyl Chioride 0.2
1,1-Dichloroethene 0.7
Trans-1,2-dichloroethene n.s.
1,1,1-Trichloroethane ons
Trichloroethene 0.5
1,1,2-Trichloroethans n.s.
Tetrachloroethene 0.7
Toluene n.s.
Ethylbenzene - N.8.

n.s. - No Standard
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TABLE 3

New York State Groundwater and
Drinking Water Standards

Constituent Groundwater  Drinking Water
- Standard (ug/l)’  Standard (ug/Ij

Vinyl Chloride 5.0 2.0
1,1-Dichloroethene n.s. 5.0
Trans-1,2-dichlorosthene n.s. 5.0
1,1,1-trichloroethane n.s. 5.0
Trichloroethene = 10.0 50
1 1,2-trichloroethane n.s. 50
Tetrachloroethene n.s. 5.0
Toluene n.s. 5.0
Ethylbenzene n.s. 5.0

' - Class GA groundwater Standards per 6 NYCRR, Chapter X Parts 703
¢ . New York State Department of Health drinking water standard
n.s. - no standard

TABLE 4

Specified SPDES Discharge Limits

Contaminant SPDES Permitted Limit
Tetrachloroethene ‘ 4.6 ppb
Toluene 33.0 ppb
Trans-1,2-dichioroethene 30.0 ppb
1,1,1-trichloroethane _ 20.0 ppb
Trichloroethenea : 20.0 ppb
pH (range) | 6.0 - 8.0
TABLE 5
_Air Guide 1
Ambient Guideline Concentration (AGC)
Contaminant AGC (ug/m’)
Toluane 7,500
1,1,1-trichloroethane 38,000
Trichloroethene 00
Tetrachloroethene 1,116
Vinyl Chioride 0.40
-
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3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

3.1 Introduction

The purpose of this section is to present the analyses that have been performed in order to:

o Develop remedial action objectives specitying contaminants and media of interest
appropriate for the site,

L Develop general response actions for each medium requiring evaluation,

L] Identify remedial technologies potentially applicable to each general response
action,

L Evaluate technologies and eliminate inapplicable technologies based on

effectiveness, implementability, and/or relative costs.

3.2 Development of Remedial Action Objectives

Remedial action obiectives consist of medium-specific goals for protecting human health and the
environment utitizing the determined ARARs. The goals specify the contaminants of concern, the

potential exposure routes and potential environmental receptors.

For the Pawling site the three mediums requiring remedial activities are groundwater, soil, and air.
VOCs are presently located in the groundwater and soil but may be transferred to the air by

potential remedial activities.

The remedial action human health objectives are to prevent human ingestion and/or inhalation of
VOCs above MCLs. The environmental protection objectives are to prevent the migration of existing
contarnination to unaffected areas and to remove contamination from existing impacted zones.
Table 6,” Remedial Action Objectives, General Response Actions, and Process Options', presents the

individual objectives in refation to the impacted medium.

3.3 Development of General Response Actions

Appropriate generat response actions for remediation of groundwater, soil and air at the Pawling site
have been identified in Table 6. These general response actions are described in the following

paragrapns.

13
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3.3.1 General Response Actions for Groundwater

The following general response actions are considered potentially appropriate for groundwater at the

Pawling site.

L No Action: No action is included as a baseline general response against which other
actions can be measurad.

] institutional Actions: Institutional Actions, such as fencing or deed restrictions, could
potentially be feasible to limit access to the contaminated areas and monitor
‘groundwater contamnination characteristics over time.

L Containment; Containment of contaminated groundwater is patentially feasible.

" Collection: Collection of groundwater via recovery wells and/or trenches is
potentially feasible, and would reguire treatment and disposal of the extracted water.

2 Treatment: Treatment of groundwater is feasible, and would require extraction
foliowed by above ground treatment.

u Discharge: On-site discharge is feasible, and would require extraction and effective
treatment.

L] In situ Treatment: In situ treatment of groundwater is potentially feasible. This would
involve treatment of the groundwater in place and would require some groundwater
extraction.

3.3.2 General Response Actions for Sail

The following general response actions are considered potentiaily appropriate for soils at the Pawling

site;

" No Action; No action is included as a baseline general response against which other
actions can be measured. ‘

] Institutional Actions: Institutional Actions could potentially be feasible to limit access
to the contaminated areas and monitor soil contamination characteristics over time.

u Containment Actions: Comtainment actions could potentially be feasible to limit the
contamination migration.

L] Excavation Actions: Excavation actions could be potentially feasible. This would
involve removing the contaminated soil, treatment and disposal of soil either on or
off of the site.
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in situ Actions: In situ actions could be potentially feasible. These actions would
remave or destroy contamination from the soil without removal of the soft.

3.3.3. General Response Actions for Air

The following general response actions are considered potentially appropriate for air at the Pawling
site:

L No Action: No action is included as a baseline general response against which
other acticns can be measured.

w Treatment:Treatment of air off-gas from remedial technologies is feasible.

'3.4 ldentification of Potential Remedial
Technology Types and Processes

Technology types and associated processes that are potentially applicable for the Pawling site have
been identified in Tables 7, 8, and 8, and an "Initial Screening of Technologies - Groundwater, Soil

and Air." Each of these technologies will be evaluated according to technical implementablity only.

Three technical factors eliminated some remedial technologies and processes based on

implementability of the potential remedial technologies and processes. These were:

n Chemical Characteristics - The chemical-composition of the detected VOCs includes
' many chiorinated solvents. These solvents have unigue characteristics that eliminate
some remedial technologies and processes.

= Fractured Redrock - The Pawling site geology consists of a multiple aquifer system,
one of which is fractured bedrock. The fractured bedrock presents a technical
barrier to impiermenting some of the remedial technologies and processes.

- Wetlands Destruction - The Pawiing site is located on the edge of a wetlands. This
is a barrier to the remedial technofogies that would require the destruction of the
wetlands. '

Tables 7, 8 and 9 detail this initial screening based on technical implementability.
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3.5 Evaluation of Remedial Technologies and Processes Based
on Effectiveness, Implementahility, and/orRelative Costs

3.5.1 Introduction

The remedial action technologies and associated process options (presented in Tables 7, 8, and 9)
that are not eliminated from the screening process by the previous criterion (technical -
implementability) are to be further evaluated. The remaining remedial actions and processes were

evaluated based on three criteria, as appiicable to the site conditions:

] Effectiveness
L Implementability
" Relative Cost.

Effectiveness: The process options are evaluated on their effectiveness relative to other processes
considering 1) their akility to achieve the remedial action objectives, 2) how proven and rellable the

process is with respect to contaminants cf concern.

Many of the process options within the treatment technclogy groups are new and in developmenial
stages. These processes have been evaluated based on vendor information, limited laboratory and
full scale tests. On site process options which would provide significant reduction in toxicity,

mebility and volume were given special consideration.

Imptementability: 1mplementability encompasses the technical and institutiona! feasibiiity of

implementing a process option. The technical feasibility will be used to eliminate certain process
options that are ineffective and clearly not applicable to the site conditions. The deciding factors for

this issue are:

L Difficulty in constructing and operating the process option.

= ~ Potentially adverse health and environmental impact created during
implementation. :

= Potential material handiing difficulties.
L] Adverse effects of the chemicals and other materials used by the
processes.

Cost: Cost plays a limited role at this stage of the screening process. Process options that are an
order of magnitude or greater in unitized cost were screenad out if the option did not offer any

_greater effectiveness, or reliability and provided no greater heaith or environmental protection. The
cost comparison is generally limited to process options, under a particular technology type. Costs

are only discussed where they affect the screening process.

21
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The screening of the various technologies and options by media are presented in the following

sections.

3.5.2 Remedial Technology Screening For Scil

Technically implementable remedial technologies and associated processes for contaminated soil
(saturated and unsaturated) are evaluated in the following sections based on the specified criteria.
Table 10, "Evaluation of Technologies and Process Options - Soil" summarizes the evaluations.

m No Action: The no action process has been retained {o act as a baseline from which to
analyze the other remedial processes. The no action response is not acceptable because it does
not meet any of the remedial action geals.

» Institutional Action: Deed Restric:tionsfjfwolves annotating the property deed to alert
pros{)ective purchasers to the conditions of the property. This cption does not directly address the

contaminants found on-site. This option would limit fizture exposure by restricting property use,

Effectiveness: This option effectively minimizes the potential direct contact exposure .

scenario.
Implemgntabi!ity: This option could be implemented with nominal legal actions.
" Relative Cost: This option would have very low costs.
Conclusion: This option is not feasible because it will not reduce the contamination.

u institutional Action: Fencingjnvolves enclosing all contaminated areas of the site by a

chain link fence.

Effectiveness: This option effectively minimizes the potential direct contact exposure

scenario.

Implementability: This option could be implemented with common fence construction

practice and wetlands permits.
Relative Cost: This opticn would have very low costs.

Conclusion: This option is not feasible because it will not reduce the contamination.
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#  Institutional Action: Monitoring. Monitoring of soil conditions would involve

periodic sampting of the subsurface to document any contaminant migration or change.

Effectiveness: This option does nothing to effectively minimize the potential contact with

contamination.

Implementability: This option could be implemented with common sampling practices and

wetlands permits.
Relative Cost: This option would have very low costs.

Conclusion: This option by itself is not feasible because it will not reduce the contamination

or associated risks. It may be incfuded with another remedial process.

= |nsitu-treatment: Vapor Extraction. Utilizes a network of soil vapor extraction points 1o
draw air from the unsaturated soils. The vapor extraction blower draws air from the unsaturated soils
inducing a vacuum in the seil pore spaces. This vacuum will draw VOCs adsorbed on the sail into

the pore spaces and out of the extraction point.

Effectivenass: This option will effectively reduce the volume of contamination in the

unsaturated soils and prevent any additional migration of VOCs in the unsaturated soils.
Implementability: This option could be impfemented with commeon construction technigues.

Relative Cost: This option would have moderate capital costs and low operation and

maintenance c¢osts.
Conclusion: This technology is retained for further consideration.

= Insitu-treatment: Air Sparging/ Vapor Extraction. Air sparging consists of a network of
sparge points placed with screened intervals below the groundwater table. Compressed air is
introduced to the groundwater through the sparge poinis. The air rises to the top of the groundwater
- table collecting VOCs from the saturated scils. The VOC laden air is then collected by use of a
vapor extraction system as described above. 7 ' .
Effectiveness: Air Sparging has been shown effective for the removal of VOCs from saturated

s0ils.
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Implementability: Air Sparging can be implemented using common drilling and construction
technigues. Care must be taken to operate the air sparging system with the vapor
extraction system and groundwater control systam o prevent the migration of contaminants

due to the air sparging.

Relative Cost: Air sparging can be implemented with moderate to low capital costs and

maintained with low operaticn and maintenance costs.

Conclusion: This technology is retained for further consideration.

s Surfactant Flushing. This opticn involves construction of injection and extraction welis,
Surfactants are injected at the upgradient side of the contaminant plume and extracted at the
downgradient side. Chemical surfactants strip the soil of the contaminants and allow it to be

- -collected in the downgradient extraction wells. '

Effectiveness: This option could be effective for the treatment of saturated soils.

Implementability: This option could be implementad using common well drilling and

construction practices.

Relative Cost: This cption has low capital costs but requires high: operation and maintenance

- costs due to the chemical addition.

Conclusion: This technolegy is eliminated due to the existence of more economical

technologies with the same effectiveness.

= Steamn Injection. Steam injection Involves a network of steam injection points and a

source of high pressure steam. Steam is put into the soils to volatilize the contaminants.
Effectiveness: This option could be effective for the treatment of soils.

Implementability: This option could be implemented using common well drilling and

construction practices.

Relative Cost: This option has moderate capital costs but requires high operation and

maintenance costs due to the steam production.

Conclusion: This technology is eliminated due to the existence of more economical
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technologies with the same effectiveness.

v Thermal Radio Frequency Heating. involves ptacement of electrodes along the
surface of the contaminated area at the Pawling site. These electrodes when activated would heat
the subsurface by means of radio frequency emissions. This increase in soit temperature would then

drive the VOCs from the soil into the pore spaces and to the surface .

Effectiveness: This option is not a proven technology and has only been observed in test

conditions.
Implementability: This option could be implemented using common construction practicas.

Retative Cost: This option has moderate capital costs but requires moderate operation and

maintenance costs due to the needed electricity.

Conclusion: This technology is eliminated due 1o it unproven effectiveness and reliability.

3.5.3 ?echnolodv Screening for Groundwater

Technically implementable remedial technologies and assoctated processes for contaminated
groundwater are evaluated in the following sections based on the three specified criteria. Table 11,

"Evaluation of Technologies and Process Options - Groundwater" summarizes the evaluations.

u No Action. No action has been retained 1o act as a haseline from which to analyze
the other remedial processes. The ne action response is hot acceptable because it does not mest

any of the remedial action goals.

= Collection Implementing Overburden Wells: Consists of constructing recovery wells
in the overburden aquifer zone for the removal of contaminated concentrated groundwater. This
action will directly address the most concentrated contamination on the site and eliminate the
possihility of pulling contamination into the bedrock aquifer. This option would reduce

contamination by direct remaoval of groundwater,

Effectiveness: This option effectively controls overburden groundwater and removes

contaminated groundwater.,
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-

Implementability: The construction of recovery well in the overburden aquifer can be
accomplished with conventional drilling techniques. Pumps to remove the water from the
well can also be implemented using conventional pumps and practicas modified for the

specific contaminants.
Cost: The relative cost for implementing and maintaining the wells s minimal.
Conclusion: This technology is retained for further consideration.

L " Treatment of Groundwater Using Air Stripping: Air stripping is an effective means of
remaoving VOCs from water. Air stripping is a mass transfer process in which volatile constituents in
water are transferred to the gas phase (air}. Air stripping is frequentty accomplished by either a

packed tower or air diffuser set up.

The packed tower consists of a tower filled with a packing and attached to an air blower at the base
of the tower.- The contaminated stream enters the top of the tower as the air enters the hottom.
The counter current flow strips the VOCs from the water and exhausts them through the top of the

tower.

Diffused air type of strippers operate by passing air from a blower through diffusers that are placed
in a contaminated water stream. The air bubbling through the stream strips the VOCs from the
water and exhausts them through the top of the stripper. Both air stripping technologies operate on

the same properties with much the same efficiencies. The differences remain in the size and

configuration of the units physical components.

Effectiveness: Air stripping is a well documented-and effective technology to remove VOCs

from water streams. Air stripping is applicable for aif the contaminants at the Pawiing site.

Implementability: Alr stripping can be implemented using any number of vendors and

common construction technigues.

Relative Cost: Air stripping can be implemented with moderate capital costs and maintained

with low maintenance costs.

Conclusion: This technology is retained for further consideration.
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= Treatment of Groundwater Using Carbon Adsorption. The process of adsorption
onto carbon involves contacting a water waste stream with carbon, usually by flow through packed
bed reactors. The carbon selectively adsorbs VOCs by a molecular attraction phenomenon between
the VOC molecules and internal pores of carbon granules. Adsorption depends on strength of
molecular attraction between adsorbent and adsorbate, molecular weight, surface area, and contact
time. Oncé the micro pore surfaces are saturated with VOCs, the carbon must be either replaced

with virgin carben or removed for thermal regeneration.

Effectiveness: Carbon adsorption is a welt documented and effective technology for the
removal of VOCs from groundwater. Carbon adsorption is applicable for all the

contaminants at the Pawling site.

Implementability: This process can be implemented on-gite using available vendors and
common construction practices. Spent carbon can be either disposed of in an incinerator

facility or regenerated and reused.

Relative Cost: The capital costs involved with carbon adsorption are moderate but

maintenance and disposal costs are much higher than other technically feasible processes.

Conclusion: This technology will not be retained for further consideration based on its high

maintenance and disposal costs.

n Treatment of Groundwater Using a Bioreactor: The bioreactor process uses a '
microbial population to metabolize organic constituents in a waste stream by means of a passing the
waste stream over a fixed fiim of cultured microorganisms. The bioreactor unit consists of a a
honeycomb-like structure (the medium) sealed inside an engineered enclosure. Bacteria growing on
the medium adsorb biodegradable organic contaminants from the water and convert them to inert
substances such as carbon dioxide and water. An air blower attached to the base of the unit
supplies oxygen to the microbial population and nutrients are added to enhance the bacterial

growth.

Effectiveness: Bioreactors are an effective technology on non-chicrinated compounds such

as toluene.

Implementability: This technology can be implemented using bioreactor vendors and
commoen construction technologies. Due to the bacterial populations sensitivity the reactor
requires a lengthy start up time (6 weeks) and regular monitoring to insure the proper

biological environment (temperature, pH, dissolved oxygen and nutrients).
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Relative Cost: The reactor can be implemented with moderate capital costs and operated

with moderate maintenance costs.
Conclusion: This techriclcgy is retained for further consideration.

= Insitu Treatment of Groundwater Using Air Sparging: Air sparging consists of a
network of sparge points placed with screened intervals below the groundwater table. Compressed
air is introduced to the groundwater through the sparge points. The air rises ta the top of the
groundwater table coilecting VOCs from the groundwater. _The VOC laden air is either allowed to

naturally leave the unsaturated soiis or is collected by a soil venting system.

Effectiveness: Air Sparging has been shown effective for the removal of VOCs from

groundwater.

Implementability: Air Sparging can be implemented using common drilling and construction
techniques. Care must be taken to operate the air sparging system with a soil vapor
collection systemn and ground water controt system to prevent the migration of contaminants

due to the air sparging.

Relative Cost: Air sparging can be implemented with moderate to low capital costs and

maintained with low operation and maintenance costs.
Conclusion: This technology is retained for further consideration.

L] On-Site Discharge to Local River: Involves piping effluent waters from the treatment

system to a local river.

Effectiveness: This is an effective option to discharge the treated groundwater generated at

the site.

Implementability: This option can be implemented using comman construction techniques.
Special care must be taken and permits obtained when the discharge piping crosses a
wetlands area.

Relative Cost: This discharge option could be impiemented with relatively very low costs,

Conclusion: This technelogy is retained for further consideration.
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3.5.4 Summary of Technology Screening

The resuits of the remediat technology screening determined that the following technologies are

applicable for the Pawling site and will be considered in selecting remedial alternatives:

Soil
» Monitoring
a Vapor Extraction

m Air Sparging/Vapor Extraction

Groundwater
= Groundwater caollection by Pumping Overburden Welis
= Groundwater Treatment using Air Stripping
= Groundwater Treatment Using a Bioreactor
» !nsitu Treatment of Groundwater Using Air Sparging

a On-site Discharge to Local River

» Carbon Adsorption with On-site regeneration.
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4.0 TREATABILITY INVESTIGATIONS
Treatability studies were conducted on several of the feasible technologies in order to establish the

design and operating parameters for optimization of the technology performance. The following
testing was performed:

= Pump testing of both the overburden and upper bedrock aquifers to determine the

optimum pumping rates and hydraulic capture zones, and
. | Pilot testing of groundwater treatment using air stripping.

Results of these tests are contained in the "Phase Il Groundwater Investigation and Remedial Design
Report, December 31, 1590.
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1.0 INTRODU,CTION g

Groundwater Technalogy, Inc. {(Groundwater Technology) was contracted by Pawling Corporation to
design and install a remedial system for the facility located in Pawling, New York. (Figure 1, Site Mapl.
Background information and results of prior groundwater investigations are contained in the January
3, 1991 "Groundwater Investigation and Pre-Remedial Design Report, Pawling Corporation”. The
remedial system for this site was selected by means of a limited Feasibility Study submitted to the New
York State Departrment of Environmental Conservation (NYS DEC) on December 31, 1980. The limited
Feasibility Study outlined the decision process to arrive at the preferred remedial alternative. Tha
accepted remedial option was option #1, which included the following remedial technologies:

Groundwater Extraction from Overburden Recovery Wells,
Air Stripping,

Carbon Adsorption,

Air Sparging,

Soil Venting, and

Remedial System Off-Gas Treatment with Sclvent Recovery.

All of the above technologies will be integrated to provide a comprehensive remediation strategy for
the Pawiing site. Fach technology, its associated equipment and its configuration in the overali
remedial design are given in the following sections.
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2.0 GROUNDWATER RECOVERY SYSTEM

2.1 Recovery Wells

Two additional overburden recovery wells (RW-2S and RW-35} will be installed on the northern edge
of the Pawling Corporation parking lot, as shown on Figure 2, Remedial System Site Layout. The
recovery wells will be constructed of 6-inch stainless steel well screen (0.020-inch slotted) and casing.
The wells will be screened from 3 feet below grade to tha top of bedrock, approximately 20 feet below
grade. A silica sand pack will be placed in the annulus between the well screen and the borehole.
A bentonite seal will be placed above the sand pack. Following installation, the wells will be finished
with a traffic approved road box. Soil sample descriptions and well construction details will be
recorded on well logs prepared by the field geologist.

2.2 Pumps

A multiple well pneumatic pumping system will be deployed to recover groundwater from the three
recovery wells on site, The system is powered and controlied by compressed air, and has the following
components:

®  Air-operated ejector vessels

m Bellows liguid level controi

® Pneumatic control panel

® In line flow meters.

The system is designed to recover approximately 3 gallons per minute {gpm} from each of the three
recovery wells for a total system flow of approximately 3 gpm. The system will use 11 cubic feet of
air a minute {cfm) at a pressure of 25 pounds per square inch {psil.

Air-operated ejector vessels: Each well will contain an ejector vessel. The ejector vessel is a
cylindrical hollow pressure vessel with two inlet and one discharge check valves. The gjector vessel
is constructed of carbon steel and the valves are constructed of 304 stainless steel. The ejector is
located in the wvell at the desired depth of drawdown by use of a winch.

The ejector has two operating cycles, fill and discharge. The fill cycle occurs without any pressure on
the vessel. This allows the vessel to gravity fill. When the vessel is full the vessel is pressurized by
the air line and the water in the vessel is forced up through the discharge check valve into the
discharge line. At the end of the discharge cycle the vessel is allowed to depressurize, vent and fill
again. Flow rates from the vessel are controlled by adjusting the fill and discharge cycle times.

Bellows liquid level control {BBLC): Each well will contain one BBLC at the well head. The BBLC
controls the ejector pumping rate by restricting the high pressure air supply from the control panel.
A bubbler line indicates the column of water that is above the ejector vessel by sensing backpressure
that is created as water accumulates over the ejector. The bubbler line is mounted approximately 3/8
inches above the intake for the ejector. If the bubbler line senses sufficient amount of water above
the ejector {approx. 10 inches) it allows the pump to function at full capacity. At water levels less
than 10 inches above the ejector intake the BBLC partially or completely restricts the high pressure
discharge air to the pump. A gauge on tha face of the BBLC indicates the water level above the intake
in inches of water. The BBLC will be mounted level to the wall of the recovery well road box.

Pneumatic control panel: A pneumatic control panel that will regulate the three recovery well ejectors
will be mounted inside the equipment compound. The panel has a single air supply hose that supplies

3
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compressed air from the air compressor and air dryer which zre descn:bed further in Se@&ﬁ:n 4,2, The
control panel will regulate ths air pressure to the weils and signal the wells for the proper fill and empty
cycles. Complete pump specifications are included in Appendix A, Ejector Pump Specifications.

In line flow meters: 1/2 inch Mastermeter water flow meters will be installed inside the equipment
compound. The meters will accurately measure the flow rate from each well and totalize the overall
volume of extracted groundwater,

The piping layout Is shown in Figure 3, Groundwater Extraction and Sparge System Piping and
Instruction Diagram.

2.3 Trenching and Piping:

All lines will be installed in trenches at least 3.5 feet below grade. All lines installed in the trenches
will be bedded on B-inches of clean coarse sand prior to backfilling. A 8-inch lift of sand will also be
installed above the pipes (Figure 4, Trench Construction Detail). The trench will be backfilled and
tamped in 1-foot lifts to grade with native soils. In locations where the trenches are located in
roadways or parking lots the top 6-inches of filf will be a compacted crusher run base provided for
repaving. Repaving will be conducted during the summer by Pawling Corporation. The 1 1/2-inch
Nitrile PVC blend pump discharge lines will be wrapped with explosion proof heat tape and insulation
wherever they are buried less than 3.5 feet balow grade to protect them from freezing during winter
months. Figure 2, Remedial System Site Layout shows the anticipated layout of the trenches on the
site.

All lines that will transport impacted water from the well to the treatment compound will be pressure
tested prior to being buried. The pressure test will be performed by sealing off the line, installing a
pressure gauge in the line and injecting compressed air to 10 psi. The air pressure in the fine will be
monitored for any changes and the line and all associated fittings will be visually inspected for any
leaks. The pressure test will be maintained for a duration of 2 hours.

2.4 Well Completion:

Each recovery well head will be enclosed in a traffic rated steel 2 foot square road box concreted into
place. The road box lid will be bolted closed and have gaskets to seal it from water intrusion. Each
road box will house the pump, bellows liquid level controller, water flow adjustment valve, and an
explosion proof junction box required for heat taping water lines. The floor of the roadbox will be filled
with gravel to drain any moisture that may enter the road box.
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3.0 GROUNDWATER TREATMENT SYSTEM

3.1 _Air Stripper;

An air stripper will be used to remove volatile organic compounds (VOCs) from ths water stream. The
air stripper is designed to treat a flowrate of 10 gpm at the anticipated contaminant levels. Increase
flow rates can be treated by adding an additional 2 Hp blower.

The following contaminant levels in groundwater {from the pump test conducted in June, 1990} have
been used for the air stripper design basis:

"foluene - 170,000 ppb
~TCE - 57,000 ppb
+PCE - 460 ppb

Vinyl Chioride - 4,800 ppb
-1.1,1TCA -52 ppb
1,2 DCE - 37,000 ppb

The air stripper is a 12 stage diffused air bubble aeration system. The manufacturer is Lowry
Engineering. The specified model for the groundwater treatment system is model # 12-2-454, This
model is designed to remove 99% of the contaminants in the water stream. The stripper has 2 -
1.5Hp, 230 volt, explosion proof, regenerative blowers that are designed to introduce 140 ¢fm each
of air into the water stream. The bubble action of the introduced air strips the VOCs from the water
and transports them out of the air stripper to the off-gas treatment.

The unit is constructed of a high density polyethylene, stainiess steel anchor bolts and teflon aerators.
There are 12 aerators (1 for each stage}. Each stage is separated by a polyethylene baffle that
prevents any short circuiting of the system. The unit inlet is 1.5 inches in diameter and is equipped
with an instantaneous flow gauge that will indicate the influent liquid flow rate. The unit has a water
outlet of 3.0 inches and 2 air outlets of 3.0 inches each. All inlets and outlets are equipped with

Naticnal Pipe Threads {NPT).

The unit’s overall dimensions are 84.25 inches long x 28.25 inches wide x 32.5 inches high. The
stripper lid can be removed and all aerators can be easily removed to provide cleaning and maintenance
of the unit. Complete air stripper specifications are included with Appendix B, Air Stripper
Specifications.

The air stripper will be mounted on a wooden platform approximately 30 inches high to allow water
to gravity drain from the air stripper to the transfer sump. The two air blowers will be mounted below
the air stripper. Explosion proof pressure flow switches will be used to shut down the remedial system
when the backpressure on the blowers reaches a predetermined pressure (approx. 48 inches of water
pressure}. This will prevent overheating and excessive maintenance for the blowers, and the discharge
of untreated groundwater.

3.2 Transfer Pump:

Water from the air stripper will be piped to a 210 gallon transfer equalization tank. The transfer tank
will be constructed of high density polyethylene and will bs equipped with an air tight lid, a vent to the
atmosphere, and the appropriate fittings to mount the transfer pump probes. The -water sump will
allow for equalized pumping through the carbon polishing system.




Water will be pumped via 1 Hp, 230 voit alternating current {VAC), explosion proof single impeller
pump from the water sump though one sediment filter and 2 liquid phase granular activated carbon
{(GAC) units in series. The units will serve as a tertiary treatment prior to discharge. The pump wili be
activated by a 1 inch diameter float probe placed in the water sump after the air stripper; an additional
high fleat will shut down the remaedial system if there is a failure with the transfer pump. Complete
pump specifications are included in Appendix C, Transfer Pump Specifications.

3.3 Sediment Filters;

A sediment filter and housing will be installed after the transfer pump to remove any sediment or iron
particles that would be in the water stream after the air stripping system. The unit will be constructed
of carbon steel and pressure rated to 250 psi. The filter housing will contain one pleated paper
cartridge ‘44-inches high and 6-inches in diameter. The cartridge will be rated to remove particles
greater than 5 microns and capable of entrapping up to 16 Ibs of sediment prior to change out. A
pressure gauge located on the top of the filter housing will indicate the need for cartridge change outs.
At the present time it is expected that one change out per month will be needed. Complete
specifications for the sediment filter and housing are included in Appendix D, Sediment Filter
Specifications.

The sediment filter and housing will keep the carbon polishing units from clogging with particulates and
will increase the useful life of the carbon units.

3.4 Carbon Palishing Units:

Two liquid phase GAC units will be installed after the sediment filter. Discharge from the air stripper
will be piped through both units as a treatment backup to insure a water discharge within the
acceptable discharge fimits. Any residual VOCs remaining in the water stream after the air stripper will
be adsorbed by the carbon. Each of the units will contain 225 lbs of liquid phase GAC in a steel drum
enclosure. The units will be equipped with pressure gauges before, between and after the units to
monitor the need for a change out. Each of the units will operate with pressures up to 10 psi.
Pressures greater than 5 psi are not expected due to the sediment filter upstream of the GAC units.
Sampling between the two units will indicate the time of breakthrough of the carbon unit without
discharging vvater exceeding the permitted limits,

3.5 Discharge Piping:

Effluent from the carbon polishing system will discharge to the Swamp River approximately 150 feet
north of the equipment compound. The discharge pipe will be constructed of 2 inch carbon steel pipe.
The pipe will be mounted on concrete pedestals spaced approximately 12 feet apart. These pedestals
will carry the discharge pipe to the Swamp River and minimize any impact to the wetlands area that
surrounds the discharge point. Discharge water may be recycled for steam generation and plant
procesees.

The discharge line will be externally insulated and heat taped to prevent freezing of the line during the
winter months, The heat tape will be controlled from a plug assembly located inside the treatment
compound. The treatment system piping is shown on Figure 5, Groundwater Treatment and Soil Vent
System Piping and Instrumentation Diagram. Final disign of the discharge piping will ba based upon
final approval of the wetlands permit.
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4.0 AIR SPARGING SYSTEM

4.1 Sparge Points:

Sparge points will be installed throughout the impacted area of the site in order to enhance
volatilization of the VOCs from the groundwater and soils below the groundwater table. The air will
be bubbled into the groundwater from the sparge points. The injected air will act as a stripping devics
removing VOCs from the impacted water. This injected air will also be used ta provide an oxygen
source for the microbial population associated with the impacted water. This will help to speed the
natural biodegradation process. Each point will deliver 3 - 5 cfm of air to the water table. The sparge
points will be constructed of 2 inch fiberglass reinforced plastic (FRP) well riser with 1 foot.of FRP well
screen on the bottom of the point {Figure 3, Groundwater Extraction and Sparge System Piping and
Instrumentation Diagram). The points will be installed using a hollow stem auger drill rig. The bottom -
of the sparge point will be placed approximately 6 feet below the surface of the groundwater.

An electronic timer and solenoid will allow intermittent airflow to the impacted area. The timer will
be programmable to allow for varied air flow intervals. Field conditions will set the time durations and
intervals.

It is anticipated at this time that 5 sparge points will be installed. Each of the sparge points will be
individually valved and controlled by a pressure regulator located in the treatment compound. A field
soil vent radius of influence test will be performed prior to installation to insure the effective areas of
influence.

4.2 Air Compressor:

A 15 Horsepower {Hp), 230 VAC, electric air compressor capable of producing 52 c¢fm compressed
air at 100 psi will be installed to operate the pumping, sparging and off-gas treatment systems. The
air compressor will be equipped with a fan cooled aftercooler that cools the compressed air and
condenses some of the water vapor in the compressed air. This condensate will be removed by a
water separatar. The compressor will be mounted on a 200 gallon compressed air storage tank to
allow for the steady operation of the compressor and keep storage of air for any peak operation needs.
Complete air compressor specifications are included in Appendix E, Air Compressor Specifications.

Desiccant Air Dryer: A desiccant air dryer and filters will be installed after the air compressor to remove
moisture, residual oil and particles from the air stream. This air dryer conditions the operating air to
provide more efficient operation with lower operating maintenancs.

4.3 Piping;

Compressed air will be piped via 2 inch schedule 80 PVC pipe to the sparge points. All lines will be
installed in a trenches at least 3.5 feet below grade. All lines installed in the trenches will be bedded
on B-inches of clean coarse sand prior to backfilling. A 6-inch lift of sand will also be installed above
the pipes {Figure 4, Trench Construction Detaill. The trench will be backfilled and tamped in 1-foot
lifts to grade with native soils. Inlocations where the trenches are located in roadways or parking lots
the top 6-inches of fill will be a compacted crusher run base provided for repaving.
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5.0 SOW VENT SYSTEM

5.1 Vapor Extraction Points:

it is anticipated that 9 Vapor Extraction Points {VEPs) will be installed in the impacted zone of the site
{Figure 2, Remedial System Site Layoutl. The VEPs will be constructed of FRP well screen from 10
feet below grade to a depth of approximately 3 feet below grads. Actual well screen depths will vary
upon VOC concentrations detected in soils during drilling. The VEPs will extract existing VOCs from
the soil and any additional VOCs that are produced from sparging activities.

The actual number, spacing and location of VEPs will be determined after a field radius of influence
(ROI} test. The ROl test is performed by attaching a soil vent blower to an existing monitoring well that
is properly screened above the water table. This simulates the same conditions that occur when the
soil vent system is attached to a series of VEPs (wells screened in the vadose zone to remove vapors}.
During the ROI field test stainless steel vapor probes are placed at several different distances {3, 10,
15, 25, and 30 feet) away from the VEP at a depth of approximately 5 feet helow grade. These
probes will be used to monitor the conditions existing in the subsurface under the vacuum extracting
conditions.

Vacuum measurements are recorded at each of the stainless steel probes while the vacuum blower is
extracting vapors from the VEP., These vacuum measurements recorded over a series of different
vacuum blower extraction rates will determine exactly what vacuum rate will influence what area
around the VEP.

5.2 Piping:

Each VEP will be piped via 2 inch, schedule 40, PVC piping to a 4-inch, schedule 40, PVC header pipe
located in the treatment compound. Each VEP will be individually controlled by a ball valve located
near the header pipe.

All lines will be installed in trenches at least 3.5 feet below grade. All lines instalied in the trenches
will be bedded on 6-inches of clean coarse sand prior to backfilling. A 6-inch lift of sand will also be
installed above the pipes (Figure 4, Trench Construction Detail}. The trench will be backfilled and
tamped in 1-foot lifts to grade with native soils. In locations where the trenches are located in
roadways or parking lots the top B-inches of fill will be a compacted crusher run base provided for
repaving. :

5.3 Moisture Reduction Tank:

A 55 gallon moisture reduction tank will be installed in line after the soil vent header pipe and before
the soil vent blower to reduce the moisture in the vapor stream. The tank allows water vapor to
condensate in the tank and collect in the bottom. A manually operated drain valve will be at the
bottom of the tank ta remove the collected moisture during routine maintenance visits.

5.4 Soil Vent Blower:

At the present time it is expected that a 2 Hp, 230 volt regenerative soil vent blower will ba installed
to extract up to 120 cfm of vapor from the impacted soils via the soil vent network. The blower will
be capable of producing a vacuum on the system of up to -60 inches of water column (approx. 2.2
psi}. The soil vent blower size may change depending on the results of the field {ROI) test.

12
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- The sail vent blower will be rated for Class 1, Division 1, Group D, hazardous locations with explosion
proof motor starter and power cord assembly. The blower is equipped with a particulate filter to
remove any sand or dirt particulate that may be present in the vapor stream before it reaches the
blower. Two vacuum gauges mecunted on the blower inlet pipas before and after the particulate filter
indicate the vacuum in the line and the need for the filter to be cleaned. Complste specifications for
the soil vent blower are included in Appendix F, Soil Vent Blower Specifications.

The soil vent blower will be equipped with an override system that will automatically shut down the
soil vent system in the event that the off-gas treatment system becomes inoperable.

13



6.0 OFF-GAS TREATMENT

6.1 System Description:

An automatic solvent recovery system will be installed to remave VOCs from the two remeadial air
streams created by the remedial system (air stripper and soil ventl. The solvent recovery unit is
completely automatic and willieffectively remove 85% of ali VOCs from the air effluent. The VOCs
will then be condensed to liquid form and collected. After collecting sufficient quantities, according
to tha manufacturer, the solvents can then be properly transported and disposed. The solvent
recovery system uses vapor phase GAC adsorption to collect the solvents from the effluent stream,
and steam stripping of the GAC to collect the captured solvent. The solvent recovery has two
operating cycles: -

= Adsorption
[ Desorption

Two GAC vessels in the system allow adsorption of VOCs from the air stream on a continuous basis.
One carbon vessel will be in the adsorption cycle while the other vessel is being desorbed. '

The solvent recovery system is a packaged system that will be skid mounted on two steel skids for
ease of installation. The system will be equipped with a control panel that will automatically operate
all the functions of the recovery system and shut down the system in case of any malfunction. A
schematic diagram of the off-gas treatment system is shown on Figure 6, Off-Gas Treatment System
Piping and Instrumentation Diagram. Complete specifications for the off-gas treatment system are
included in Appendix G, Off-Gas Treatment "Solvent Recovery System” Specifications.

6.2 Adsorption Cycle;

During the adsorption cycle, solvent laden air (SLA) from the air stripper and the soil vent system is
blown through one 500 Ib GAC adsorption unit via a 3 HP, 230 volt electric process blower rated for
Class |, Divisien 1, Group D, hazardous locations. The blower pushes the SLA across the GAC in the
absorber tank allowing the GAC to adsarb the VOCs present in the air stream. Treated air leaves the
bottom of the adsorption tank through an exhaust damper into the exhaust piping and out the exhaust
stack. A valved port will be provided on the effluent ling inside the treatment compound for sampling
purposes. The carbon bed collects the VOCs and at a predetermined time the flow of SLA is
automatically switched to the other 500 Ib carbon vessel.

6.3 Desorption Cycle:

Once a carbon vessel is loaded with the VOCs and the timer has directed the SLA 1o the alternate
carbon vessel the desorption cycle begins. Low pressure steam (8-10 psi) generated in the boiler to
constructed in the treatment rompound flows back up through the carbon bed. The steam collects
the VOCs from the carbon bed and carries them through a piping network to a condenser, The steam
condenser allows the steam/solvent mixture to become a water/solvent mixtura. This water/solvent
mixtura is piped to a separator tank that will separate the water and solvent. Water from the separator
will be pumped back to the air stripper inlet to be re-treated. Solvent from the separator will be stored
in two 55 gallon drums until it is ready to be packaged and transported out of the treatment area. The
collected solvent potentially will be recycled by Pawling Corporation in their production processes. Any
unrecycled solvent will be transported to a permitted incineration facility.

14
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A purge stream of approximately 2 ¢fm of dry compressed air flows across the bed after the steam
has stripped the carbon bed. This will force any remaining VOCs to the condenser and begin the

cooldown process of the carbon bed. After the purge, a 1 HP blower blows ambient air across the
carbon bed finishing the cooling process.

15
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7.0 OVERALL SYSTEM CONTROLS AND OVERRIDES

7.1 Groundwater Pumping and Treatment System:

The groundwater pumping and treatment system will be controlled from 4 separate control panals:

Pump control panel,

Air stripper control panel,

Scolvent recovery control panel, and
Sparge system control panel.

These four panels will be located in the control room of the treatment compound. The panels will
monitor several operating parameters and interrupt operations if an atarm condition is detected in the
operating parameters. These controls are to be instailed to provide the best insurance for propsr
treatment and safety of operation of the remedial systems.

Alarm conditions that will stop the groundwater pumping are:

low pressure in the air stripper blowers,

high pressure in the air stripper blowers,

soil vent system shut down,

abnormally high water level in the transfer sump, and
any shut down period in the solvent recovery system.

If any of these conditions exist the air supoly to the groundwater pumps would be stopped and water
would no longer be pumped from the wells. This control system is to insure that groundwater will not
be pumped if the treatment system is inadequate. A light will be installed in an obvious location on
the treatment building to insure the rapid detection of such conditions. A manual start up of tha
groundwater pumping and treatment system would be required after correcting the alarm condition.

7.2 Air Sparging and Soil Venting Systems:

The air sparging system will be controlled via the air stripper control panel. The air sparging
compressed air line is connected to the pump compressed air line. This control system will shut down
the sparging system whenever the pumping system is not operating. This is important becausa air
sparging needs to be performed with hydraulic control of the groundwater at the site.

The soil vent system will be controlled via the off-gas treatment control panel. The soil vent system
will shut down only when the off-gas treatment system has an alarm condition. This will insure the
treatment of vapors from the soil vent system.

If the soll vent system is inoparable, the sparge system and pumping system would shut down via the

sparge system control panel. This will insure that vapors produced from the sparge system will not
be created if the soil vent system in not prepared to collect them.

17




7.3 O#-Gas Treatment System:

The off-gas treatment system will be equipped with a control panel that will monitor the operations
of the system and shut down the solvent recovery, groundwater pumping, air sparging, and soil
venting systems in the event of an alarm situation. These alarm situations are:

abnormally high solvent leve! in the storaga tank,
abnormally high water lavel in the condensate water tank,
abnormally high temperature in the carbon bed, and

any improper valve condition.

In the event of an alarm condition the control panel will shut down the remediation systems, and
contact Groundwater Technalogy and/or Pawling Corporation via a remate monitoring phone line and
a computer modem. This control panel will then specify the specific alarm condition via a computer
print out and an alarm light on the panel. This specification of the particular alarm condition will allow
for the most efficient correction of the condition.

In the event of an abnormally high temperature in the carbon bed or the remote possibility of a fire in
the carbon bed the controller will automatically shut down the remedial systems and open an
emergency water valva flooding the carbon bed with water. This water will be released through a
condensate drain at the bottom of the carbon bed and be stored in a tank until the problem is assessed
and corrected. The controller will notify Groundwater Technology and/or Pawling Corporation of this
condition via the phone line and modem.

7.4 Treatment Compound:

A 20 foot x 30 foot treatment compound will be constructed on site to house all the remedial
equipment and its associated controls {Figure 7, Equipment Building Plan View). The compound will
be constructed to protect the equipment from adverse weather conditions and vandalism. The building
will be divided into two operating rooms, an equipment room and a control room (Figure 8, Hazardous
Class Locations). The two rooms will be separated by a 6 inch wall with 3/4 inch fire code sheet rack.
The averall building construction will be determined at a later date and included with this report as an
addendum when it has been approved by the local building inspector.
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DECLARATION FOR THE RECORD OF DECISTON
Site Name and Location
Pawling Rubber
157 Charles Colman Boulevard

Pawling, NY 12564
Site Code: 314002
Funding Source: Responsible Party

Statement of Purpose - ‘
This document describes the remedial alternatives considered for the inactive hazardous waste

disposal site at Pawling Rubber, Site Code 314002, and identifies the New York State
Department of Environmental Conservation’s (NYSDEC) preferred remedial alternative
developed in accordance with the New York State Environmental Conservation Law
(NYSECL), and consistent with the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA), 42 USC Section 9601, et., seq. as amended by the

Superfund Amendments and Reauthorization Act of 1986 (SARA). Exhibit A identifies the

documents that comprise the Administrative Record for the site. The documents in the
‘Administrative Record are the basis for the Record of Decision.

Assessment of the Site -
Actual or threatened releases of hazardous substances from this site, if not addressed by

implementing the response action described in this Record of Decision (ROD), present a

current or potential threat to public health welfare, and the environment.

Statement of Basis

This decision is based upon the Administrative Record for the Pawling Rubber site and the
comments received from the pubilc. A copy of the Record is available for pubhc review
and/or copying at the following locations:

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

Pawling Village Hall
9 Memorial Avenue
Pawling, NY 12564

Pawling Free Library
11 Broad Street
Pawling, NY 12564

This operable unit is the first of two planned for the site. The first operable unit addresses

- the source of the contamination by treating the contaminated soil and groundwater in the

] R e TUE I Lt LBy MM N R T 1 s PR gl da Tl il e e, 2 el s i MR

=




unconsolidated overburden. The function of this operable unit is to remediate the
contamination source and to prevent additional off-site migration. The second operable unit
will involve continued study and possible remediation of the bedrock aquifer. The proposed
remedy for the Pawling Rubber site consists of the following:

* Overburden groundwater extraction through pumping from
recovery wells;

#® Groundwater treatment by air stripping and granular
activated carbon adsorption polish;

* Treatment of contaminated soils in the saturated and
_ unsaturated zones by air sparging and soil ventilation;

® Off-gas treatment by solvent recovery (on-site carbon
regeneration);

* Off-site destruction of waste solvent by incineration.

The selected remedy is protective of human health and the environment complies with

Federal and New -York State requirements that are legally applicable,”or relevant and - -~

appropriate requirements (ARARs) to the remedial action. This remedy utilizes permanent
solutions, alternative treatment and resource recovery technologies to the maximum extent
practicable for this site.

b5 %42 . Sola
Date Edward O. Sullivan _

Commissioner
Office of Environmental Remediation
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RECORD OF DECISION

Pawling Rubber; Pawling, Dutchess County, Site Number 3-14-002

1. FROBLEM STATEMENT

A series of 1nvest1gat10ns discovered high levels of tetrachloroethene (PCE), trxchloroethene
(TCE) and toluene in the area of a landfill on the site. Vinyl chloride at 4,800 ppb (parts
per billion), trans 1,2 dichloroethene at 20,000 ppb, TCE at 41,000 ppb, PCE at 42 ppb and
toluene 170,000 ppb, were detected in the 1990 groundwater investigation. No significant
levels were detected in the soil. The soil gas survey conducted in 1990 showed TCE at 270
ppm (parts per million), PCE at 2 ppm, and toluene at 110 ppm. The compounds detected on
site are mostly volatile organic compounds (VOCs), which volatilize quickly when exposed to
the atmosphere. The site is on a plateau of bedrock, and adjacent to the site is a New York
State (NYS) Regulated Wetland which contains the Swamp River. There is no evidence of
extensive off-site migration of contamination. The Corbin Road mumc1pal supbly well,
which is only used under drought conditions, is % mile from the site, and is not presently
affected by the site.

II.
The goals for the remedial action are to:

1. Eliminate the source of contamination, and the prevent of off-site migration of the
contamination. The source is the high concentration plume in the groundwater.

2. Restore groundwater quahty at the site to meet NYS standards within a pend)d of five
years from commencement of remedial action.

Groundwater monitoring wells will be sampled to determine the effectiveness of the
remedial action. After the first year of the remedial action, the monitoring wells data
will be evaluated, If the results of the evaluation suggest that the clean-up goal will
not be obtained, the remedial action will be modified accordingly.

The New York State Groundwater Standards for the contaminants of concern;
vinyl chloride 2 ppb
tetrachloroethene (PCE) S ppb
trichloroethene (TCE) S ppb
1,2 dichloroethene 5 ppb
toluene 5 ppb
3. Remediation of contaminated soil.

The levels of contamination detected in the soil are below clean-up actibn goals,




therefore no soil clean-up goals is required. The air sparging system recommended as
one of the remedial actions will strip the contaminants in the saturated zone and
unsaturated zones.

The soil clean-up goals for the site have been determined to be the following:

vinyl chloride 0.15 ppm
trichloroethene (TCE) 1.0 ppm
1,2 dichloroethene 0.5 ppm
toluene 1.5 ppm

OI. SITE LOCATION AND DESCRIPTION

The site is located at latitude 41° 34’ 07" and longitude 73° 35’ 53", on USGS map
Pawling, NY quadrangle (Figure 1). The plant site is ten acres and the size of the
contamination area is approximately 14 acre (Figure 2). The site is on plateau and the low
lying area to the North and West is a regulated wetland and the Swamp River. The grade
" difference between the wetland and site is approximately 10 feet.

The site is owned and operated by the Pawling Corporation. The site address is: 157
Charles Colman Boulevard, Pawling, NY 12564,

The New York State Department of Environmental Conservation Inactive Hazardous Waste
- Site Registry description is located in Exhibit B.

IV. SITE HISTORY
The Pawling Corp. fonnerly the Pawling Rubber Company is a rubber and plastic

manufacturer. The site was placed on the New York State Inactive Hazardous Waste
Disposal Site Registry in 1983 as a class 2a. A class 2a site is defined as a temporary
classification assigned to sites that have inadequate and/or insufficient data for inclusion in
any of the other classifications.

During the 1960's to the early 1970's some of the waste materials from this facility were
disposed in landfills on the site. One landfill was used for construction and demolition material,
scrap rubber and scrap machinery. This landfill was tested and found not to contain
hazardous waste. The second landfill was used for disposing waste liquid solvents. The
solvents were disposed in pits and ignited. The pits were filled with soil after each such
burning episodes. |

The contamination problem was discovered in June 1987 by the NYSDEC Division of Water
that the site’s non-contact cooling water violated a State Pollution Discharge Elimination System
(SPDES) permit #NY-004618. The violation was the non-contact cooling water which exceeded
limits of heavy metals, halogenated organic solvents and organic solvents. In May 1988 an
Order on Consent was signed between the NYSDEC Division of Water and Pawling Corp.




The Order on Consent called for the following:

Investigations to define the extent, degree and source of contamination,
Methods of removing the contamination,

Methods of treating the recovered groundwater,

Description of the point of discharge of the recovered groundwater, ;
Schedule of implementation.

® 0% 9 ¥

The site classification was changed from 2a to 2 in July 1989. A class 2 site is defined as a
significant threat to the public health or environment; action required. Pawling Corporation has
voluntarily conducted remedial investigation of the site and has furnished the NYSDEC with the
following reports: .

Groundwater Investigation Report: March 3, 1988, April 19, 1988, September 2, 1988
- Amended Groundwater Investigation, February 1, 1989
~+  Limited Feasibility Study, December 31, 1990
‘Groundwater Investigation and Pre-Remedial Design Report,January 3, 1991;

A state-funded Phase I Investigation was performed and completed in June 1988. [The Pawling
Corp.’s investigation reports and the state-funded investigation report are part of the
Administration Record (Exhibit A) and is available for public review in the repositories. The
locations of the repositories are stated in the Declaration of the Record of Decision. In April
1991 a public meeting was held in the Village of Pawling on the proposed remedxal action; a
thirty day comment period was offer to the public.

There has been 18 monitoring wells and two drive points installed on site. A drive point is a
one inch inside diameter stainless steel pipe which is driven below the water table, Ti: drive
point is not screened. The purpose of the drive point is to measure groundwater leveis and
collect groundwater samples. The drive points were placed in the wetland. Pawling
Corporation also conducted a soil-gas survey and has collected and analyzed surface water, soil
and sediment samples. Some of the field work was overseen by the Department. A pilot pump
test and air stripper test has been conducted to ascertain the performance of the km’ stnppmg
alternative,

The 1988 investigations showed the presence of contamination in the groundwater. The 1988
investigations also showed that a not-in-service Corbin Road municipal well, which is 4 mile
away, for the Village of Pawling may have been impacted by the site. :

V. CURRENT SITE STATUS

A series of mvesngat:ons discovered high lcvels of tetrachloroethene (PCE), mphloroethcne
(TCE) and toluene in the area of a landfill on the site. Vinyl chloride at 4,800 ppb, trans 1,2
dichloroethene at 20,000 ppb, TCE at 41,000 ppb, PCE at 42 ppb and toluene at 170,000 ppb,
were detected in a 1990 groundwater investigation. A portable gas chromoatograph was used to
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detected chlorinated hydrocarbons and toluene of soils during the well installation. The highest
levels detected by the gas chromoatograph were 3,009 ppm of chlorinated hydrocarbons and

1,100 ppm of toluene.

The remedial design for the selected remedial action was complieted in June 1991. The
remedial action for the site was begun in September 1991. Prior to construction of the remedial
action, a field test was conducted to determine the effective range of air sparging and vacuum
vapor extraction system. The locations of wells for the sparging and extraction system were
determined based upon a soil gas survey conducted for the "Groundwater Investigation and Pre-
Remedial Design Report.” From the results of this field test, the original design of the air
sparging and vacuum vapor extraction system was changed; the system is smaller than planned.

The construction of the selected remedial action started on October 1, 1991, The construction
started with the installation of the trench and the pipe network for the air sparging and vapor
vacuum extraction system. This phase of construction was overseen by the Department. The
next phase of the construction was the installation of the equipment shed which will house: the
~ air stripper, carbon units, pumping equipment and electrical equipment. The last phase of

construction will be the connection of the equipment, the piping and the electricity. The
completion of the construction phase took place on February 21, 1992.

The Village of Pawling well on Corbin Road which is % mile from the site, has been sampled
by the Pawling Corp in June 1991. The sampling results showed no detectable contamination.

VI. ENFORCEMENT STATUS
The site was placed on the New York State Inactive Hazardous Waste Disposal Site Registry in

1983 and was classified 2 - Significant threat to the public health or environment - Action
required. The site was listed for violating New York State Groundwater Standards and for
confirmed hazardous waste disposal. The responsible party is the Pawling Corporation. An
Order on Consent was signed with the Division of Water in 1986 to investigate and to remediate
the site,

VII. SUMMARY OF SITE RISKS
The Comprehensive Environmental Response, Compensation and Liability Act of 1980 and the

New York State Environmental Conservation Law directs the Department to protect human
health and the environment from current and potential exposure to hazardous waste,

There have been four carcinogens and one non-carcinogen detected at the Pawling site in the
groundwater. These contaminants toxicity, mobility, persistence and concentration warrant
concerns for human heaith and the environment.

Exposure Assessment:

Currently the groundwater at the site is only used for non-contacted ;:ooling water. The site
borders a NYS regulated wetland and the Swamp River. The site may be impacting the Village
of Pawling, Corbin Road municipal well. Currently this well is not being used by the village.

4
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In developing the hypothetical exposure scenarios for groundwater at this site, it was assumed
that nearby residents would be exposed by ingestion to water contaminated at the highest
concentrations found on site.

Toxicity Assessment:

Four carcinogens and one non-carcinogen were detected in the groundwater. The equations are
listad on Table 1 and contaminants detected are listed on Table 2. Table 1, equation 1 is used
by the USEPA to established chronic toxicity criteria for the ingestion of water. ' The.highest
levels detected were used in the equation as the levels ingested by a 70kg. adult.

For non-carcinogen effects, Minimum Effective Doses (MEDs) and USEPA Reference Dose
Values (RFDs) are used. MED is the minimum incremental carcinogenic response observed.
The RFD is the estimate of a daily exposure to the human population to be| without an
appreciable risk of deleterious effects during a lifetime. For carcinogen effects, USEPA Risk
Specific Doses (RSDs) and USEPA Carcinogenic Potency Factors (CPFs) are used., RSD were
developed by the USEPA to evaluate environmental concentrations under intake |assumptions
which correspond to excess lifetime cancer risks of carcinogens. The CPF was developed by
USEPA Carcinogen Assessment Group to evaluate cancer risks. The toxic assessment for the
site is represented on Table 2.

S f Risk C1 N

Given the proximity of the wetland and Swamp River and the posmbxhty of 1mp:ﬁtmg of the
Village of Pawling, Corbin Road well, there are high risks from the current and potential
exposure, unless the Remedial Action is implemented.

vl EVALUATION OF REMEDIAL ALTERNATIVES
A. RESPONSE ACTIONS FOR THE PAWLING SITE

The followmg general response actions were considered for addressing groundwater
contamination at the Pawling site.

1GW. No_Action: No action is included as a baseline genera.'l response agamst which
other actions can be measured.

2GW. Institutional Actions: Institutional Actions, such as fencing or deed | trictions,
could potentially be feasible to limit access to the contaminated areas and monitor
groundwater contamination characteristics over time.

3GW. Containment: Containment of contaminated groundwater,

4GW. Collection: Collection of groundwater via recovery wells and/or trenches would
require treatment and disposal of the extracted water. :

5GW. Treatment: Treatment of groundwater would require extraction lelowed by
above ground treatment.




6GW. Discharge: On-site discharge would require extraction, injection wells and
effective treatment.

7GW. In-Situ_Treatment: In-situ treatment of groundwater. This would involve
treatment of the groundwater in place and would require some groundwater
extraction.

The following general response actions were considered for contaminated soils at the Pawling
site:

1S. No Action: No action is included as a baseline general response against which
other actions can be measured.

2S. Institutional Actions: Institutional Actions would limit access to the contaminated
areas and monitor soil contamination characteristics over time.

3S.  Containment Actions: Containment actions to limit the contamination migration.

4S. Excavation Actions: Excavation actions would involve removing the
contaminated soil, treatment and disposal of soil either on or off the site.

58. In-Situ Actions: In-situ actions would remove or destroy contamination from the
soil without removal of the soil.

The following general response actions were considered for treating air impacts at the Pawling
site; '

l1A. No Action: No action is included as a baseline general response against which
other actions can be measured.

2A. Treatment: Treatment of air off-gas from remedial technologies is feasible.

B. TECHNOLOGY SCREENING FOR GROUNDWATER
Technically implementable remedial technologies and associated processes for contaminated
groundwater which were evaluated and found feasible and effective.

1. Collection Utilizing Overburden Wells, Consists of constructing recovery wells in the

overburden aquifer zone for the removal of contaminated groundwater.

2. Treatment of Groundwater Using Ajr Stripping. Air stripping is an effective means of

removing VOCs from water. Air stripping is a mass transfer process in which volatile

L constituents in water are transferred to the gas phase (air). Air stripping is frequently
accomplished by either packed tower or air diffuser set up.

The packed tower consists of a tower filled with a packing and attached to an air blower

at the base of the tower. The contaminated stream enters the top of the tower as the air
enters the bottom. The counter current flow strips the VOCs from the water and
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exhausts them through the top of the tower. |

Diffused air type strippers operate by passing air from a blower through diffusers that
are placed in a contaminated water stream. The air bubbling through the st.rmm strips
the VOCs from the water and exhausts them through the top of the stripper. Both air
stripping technologies operate on the same properties with much the same efficiencies.
The differences remain in the size and configuration of the units physical components.

3. Treatment of Groundwater Using a Bioreactor, The bioreactor process uses|a microbial

population to metabolize organic constituents in a waste stream by means of| passing the
waste stream over a fixed film of cultured microorganisms. The bioreactor unit consists
of a honeycomb-like structure (the medium) sealed inside an engin enclosure.
Bacteria growing on the medium adsorb biodegradable organic contaminants from the
water and convert them to inert substances such as carbon dioxide and water. An air
blower attached to the base of the unit supplies oxygen to the microbial populatzon and
. nutrients are added to enhance the bacterial growth.

4. " [Insitu Treatment of Groundwater Using Air Sparging. Air sparging consists of a
network of sparge points placed with screened intervals below the groundwater table.
Compressed air is introduced to the groundwater through the sparge points. The air
rises to the top of the groundwater table collecting VOCs from the ground ter. The
VOC laden air is either allowed to naturally leave the vadose zone soils or iis collected
by a soil venting system.

5. On-site Discharge to Local River, Involves piping effluent waters from tﬂe treatment

system to a local river.

C. REMEDIAL TECHNOLOGY SCREENING FOR SOIL |
Techmcally, implementable remedial technologies and associated processes for con ted soil
in the unsaturated or vadose zone (above the water table) and saturated zone (below the water
table) which were evaluated and found feasible and effective.

1. In-sity Treatment Vapor Extraction, Utilizes a network of soil vapor ex non points

which are connected to a vapor extraction blower. The blower draws from the
vadose zone inducing a vacuum in the soil pore spaces. This vacuum will draw VOCs
adsorbed on the soil into the pore spaces and out of the extraction point.

2. In-situ Treatment Air Sparging/Vapor Extraction. Air sparging consists of a network of

sparge points placed with screened intervals below the groundwater table. Compressed
air is introduced to the groundwater through the sparge points. The air rises to the top
of the saturated zone and collecting the VOCs from the vadose zone m’fiﬁn the soil.
The VOC laden air is then collected by use of a vapor extraction system as described
above, | '

D. TECHNOLOGY SCREENING FOR AIR
Technology implementable remedial technologies and associated processes for contaminated air
discharges from remedial systems which were evaluated and found feasible and effective.
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1. T f Air Disch in n A j The process of adsorption onto

carbon involves contacting an air waste stream with carbon, usually by flow through
packed bed reactors. The carbon selectively adsorbs VOCs by a molecules and internal
pores of carbon granules, Adsorption depends on strength of molecular attraction
between adsorbant and adsorbate, molecular weight, surface area, and contact time.
Once the micro pore surfaces are saturated with VOCs, the carbon must be either
replaced with virgin carbon or regenerated.

2. On-site Disposal, Regeneration, On-site disposal by regeneration would include
installation of a solvent recovery system capable of collecting VOCs from waste air
streams and regenerating the carbon. The regeneration
process would include low pressure steam stripping of the VOCs from the carbon,
collection of the VOCs from the steam stripping process and the disposal of the collected
concentrated liquid VOCs.

- IX. CITIZEN PARTICIPATION

* To inform the local community and to provide a mechanism for citizens to make the
Department aware of their concerns, a citizen participation program has been implemented. In
accordance with the Citizen Participation (CP) Plan developed for this project, the following
goals have been accomplished:

* Information repositories have been established;

* Documents and reports associated with the project have
been placed into the repositories;

e A "contact list" of interested parties (e.g. local
citizens, media, public interest groups, government
agencies, economic agencies, etc.) has been created;

% Periodic meetings with village and town boards and the
Rotary Club to discuss status of project;

* A legal notice of the completion of the RI/FS and the
preferred remedial action was published in the Pawling
News Chronicle and Harlem Valley Times from March 3, 1991
to April 3, 1991;

e A public notice of the completion of the RI/FS and the
preferred remedial action was distributed to the contact
list;

* A public comment period was established from April 4,
1991 to May 4, 1991 and a public meeting was held on
April 4, 1991 to discuss the RI/FS and the preferred
remedial action. A fact sheet summarizing the preferred
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action was distributed at the public meeting. The
minutes of the public meeting are part of the
Administrative Record for the project and are in the
document repositories for public inspection;

A summary of the comments/questions received during the April 4, 1991 public meeting and the
comment period, as well as the responses to those comments, are included in Exhibit C. A
public notice of the selected remedy and a brief summary of the remediat progkam will be
issued to the contact list.

Companson of the various remedial altemauves was done in the Limited Feasibility Study.
Based upon the comments received from the public, the series of Groundwater Investxgauon
Reports, the Limited Feasibility Study, and the criteria for selecting an alternative| which meet
the applicable, or relevant and appropriate requirements (ARARs), the followmg remedial
actions were recommended:

[RY

*

Overburden groundwater extraction through pumping from recovery wells;

Groundwater treatment by air stripping and granular activated carbon adsorption
polish;

Contaminated soils treatment, in the vadose and saturated zones, by air spargmg and
soil ventilation;

Off-gas treatment by solvent recovery (on-site carbon regeneration);

Off-site destruction of waste solvent by incineration.

-

The Remedial Action was evaluated for the following criteria:

1. Implementability,

2.
3.

Short-term effectiveness,
Long-term effectiveness.

1. Implementablility
Groundwater and Soil

Air Sparging/vapor extraction system can be implemented using common drilling and
construction techniques. Care must be taken to operate the air sparging system with
the vapor extraction system and groundwater control system to prevent the migration
of contaminants due to air sparging.

Groundwater

Air stripping can be implemented using any number of vendors and common
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construction techniques.

Air
Regeneration at an on-site facility can be easily implemented by construction of
carbon treatment and regeneration system available from vendors and arranging the
proper shipment of collected liquid VOCs to an approved facility. Several approved
waste haulers are available in the area.

2. Short-term Effectiveness

The selected remedial action would reduce the future risk by controlling groundwater
migration and reducing VOCs concentrations and mass. The selected remedial action
would also hasten the reduction of VOCs concentrations and mass in soils.

3. Long-term Effectiveness

The selected alternative effectively reduce the volume of contamination in the vadose and
saturated zone in soils and prevent any additional migration of VOCs in the soils and
groundwater. Air Sparging/Vapor Extraction has been shown effective for the removal
of VOCs from vadose and saturated zones in soils. Air siripping is a well documented
and effective technology to remove VOCs from water streams. Air stripping is
applicable for all the contaminants at the Pawling site. Regeneration is a proven
technology for destruction of VOCs.

The selected alternative results in a remedial program which is both protective of human
health and environment and which recognizes the unique problems presents at the site,
To achieve the clean-up goal, groundwater monitoring wells will be sampled periodically
to determine the effectiveness of the remedial action. After the first year of the remedial
action, the monitoring wells data will be evaluated. If the results of the evaluation
suggest that the clean-up goal will not be achieved within a five year period, the
remedial action will be modified accordingly.
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TABLE 1

POTENTIAL EXPOSURE ROUTES

PAWLING RUBBER CO., DUTCHESS COUNTY, SITE NO. 314002

POTENTIAL EXPOSURE ROUTES OF THE PAWLING RUBBER SITE

GROUNDWATER:
INGESTION OF DRINKING WATER

AIR:

INHALATION (DEPENDENT OF THE EFFLUENT LEVELS OF THE REMEDIAL

ACTION)

SURFACE WATER:
INGESTION OF DRINKING WATER
CONSUMPTION OF CONTAMINATED BIOTA

INTAKE ASSUMPTION FOR SELECTED ROUTES OF EXPOSURE

SURFACE WATER & GROUNDWATER (INGESTION)
2 LITERS/DAY FOR 70 KG ADULT / 70 YR EXPOSURE PERIOD

ATR (INHALATION)

20 M*AIR/DAY FOR 70 KG ADULT / 70 YR EXPOSURE PERIOD

KEQ. 1)

(EQ. 2)

r




TABLE 2

TOXIC ASSESSMENT CHART

PAWLING RUBBER CO., DUTCHESS COUNTY, SITE NO.

SUMMARY OF ANALYTICAL DATA

314002

HIGHEST WATER CONCENTRATION FOR
LEVELS HUMAN EXPOSURES FOR:
DETECTED NYS GW LEVELS IN WATER CONSUMPTION CONSUMPTION
ON SITE STANDARDS INTAKE PER DAY FISH ONLY WATER & FISH
(PPM) (PPM) (PPM/DAY) (PPM) (PPM)
ve - 4.8 2.0E-03 1.4E-01 5.20E-01 2.00E-03
T1,2~DCE 20 5.0E-03 5.7E=01 1.85E-03 3.30E-05 -
TCE 41 5.0E-03 1.20 8.00E-02 2.70E~03
PCE 4,0E~02 5.0E-03 1.0E-03 8.85E-03 8.00E-04
TOLUENE 170 5.0E=-03 4.9 42.4 1.43

VC = VINYL CHLORIDE
T1,2-DCE = TRANS 1, 2-DICHLOROETHENE

TCE = TRICHLOROETHENE
PCE = TETRACHLOROETHENE
NON-CARCINOGENIC EFFECTS CARCINOGENIC EFFECTS
ORAL RSD
MED RFD. CPF WATER
(PPM) (PPM/DAY) (PPM/DAY) (PPM)
ve 228 2.3
T1,2-DCE 189 6.0E-01 5.8E-04
TCE 9.5 1.1E-02 3.2E-03
PCE 1460 2.0E-02 5.1E=02 6.9E-03
TOLUENE 2690 3.0E=01
MED = MINIMUM EFFECTIVE DOSE
RFD = USEPA REFERENCE DOSE VALUE
RSD = USEPA RISK SPECIFIC DOSE

CPF USEPA CARCINOGENIC POTENCY FACTOR




EXHIBIT A

List of Documents in the Administrative Record

Groundwater Investigation Report, prepared by Groundwater Technology, Inc.(GTI), March 3
1988, and April 19, 1988,

?

Phase I Investigation Report, prepared by Gibbs & Hill, Inc., June 1988.

Groundwater Investigation Report, prepared by GTI September 19, 1988.

Amended Groundwater Investigation Report, prepared by GTI, February 1, 1989.

Limited Feasibility Study Report, prepared by GTI, December 31, 1990,

Groundwater Investigation and Pre-Remedial Design Report, prepared by GTI, January 3, 1991.
Remedial System Design, prepared by GTI, February 16, 1991.

Air Sparging Technology Case Studies prepared by GTI, July 1991.




EXHIBIT B. EXERPT FROM THE REGISTRY OF INACTIVE HAZARDOtIS
WASTE DISPOSAL SITES

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DIVISION OF HAZARDOUS WASTE REMEDIATION
INACTIVE HAZARDOUS WASTE DISPOSAL REPORT

CLASSIFICATION CODE: 2 REGION: 3 SITE CODEE 314002
EPA ID: NYDOO1354349

NAME OF SITE : Pawling Rubber Company

STREET ADDRESS: 157 Charles Colman Blvd. C
TOWN/CITY: ' ' COUNTY: ZIP:
Pawling Dutchess 12564

SITE TYPE: Open Dump- Structure- Lagoon- Landfill-X Treatment Pond-
ESTIMATED SIZE: Acres

SITE OWNER/OPERATOR INFORMATION:

CURRENT OWNER NAME....: Pawling Rubber Company
CURRENT OWNER ADDRESS.: 157 Charles Colman Blvd., Pawling, NY
OWNER(S) DURING USE...: Pawling Rubber Company
OPERATOR DURING USE...: Pawling Rubber Company
OPERATOR ADDRESS......: 157 Charles Colman Blvd., Pawling, NY

PERIOD ASSOCIATED WITH HAZARDOUS WASTE: From unknown To early 70s

SITE DESCRIPTION:
Pawling Rubber is a rubber manufacturing plant. An inactive landfill

on site is covered by a paved parking lot. The property is in a
wetlands area. A low area is landfilled using construction materzals,
blocks, boards, scrap rubber and scrap machinery. A low area adjacent
to the parking lot is filled in with soil. A brook, which is piped under
the parking lot and through the landfill area, joins the Swamp River
running north through the wetlands along the west side of the property.
A Phase I investigation is gomplete.

Pawling Rubber is under a consent order with the Division of Water (DOW) -
to complete an investigation and for remediation of the site. The
company has completed the hydrogeclogical study of the site for the DOW,
.which showed that there is contamination of the surficial aquifer with
perchlorocethylene, trichlorocethylene, and toluene. The source ¢f these
solvents is a landfill area, and a trench area, where soclvents were
burned in open trenches. This contamination is in excess of thé NYS
groundwater guality standards.

The responsible party has installed two monitoring wells in wetlands
Sampling was conducted in December 1990 which revealed groundwater
standards exceeded for perchlorocethylene at 37 and 25 ppb. A limited
feasibility study has been completed and remedial alternatives are being

considered.

HAZARDQUS WASTE DISPOSED: Confirmed-X Suspected-~
TYPE QUANTITY (unlts)
Perchloroethylene (F0O01)} Unknown

"

Trichloroethylene (F001l)
Toluene (EFQQ05)




M

ANALYTICAL DATA AVAILABLE:
Air- Surface Water-X Groundwater~-X Soil-X Sediment-

CONTRAVENTION OF STANDARDS:
Groundwater-X Drinking Water-X Surface Water- Air-

. LEGAL ACTION:

TYPE. . : State- Federal-~ | |
STATUS: Nagotiation in Progress- Order Signed-

REMEDIAL ACTION:

Proposed-X Under design-~ In Progress- Completed-

NATURE OF ACTION: Remediation

GEOTECENICAL INFORMATION: ,
SOIL TYPE: Silt and clay !
GROUNDWATER DEPTH: :

ASSESSMENT OF ENVIRONMENTAL PROBLEMS:

The groundwater is contaminated with chlorinated solvents. Further
. investigation has been. conducted to determine the extent of contamina-
: tion and remedial alternatives, which are being considered.

ASSESSMENT OF HEALTH PROBLEMS:

A :
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EXHIBIT C
Responsiveness Summary

The Responsiveness Summary for the April 4, 1991 public meeting on the Pawling Rubber

Inactive Hazardous Waste Disposal Site (314002) is attached here and includes the following
information:

1).  Minutes of the public meeting with comments/ questions and responses provided
during the meeting,

2).  Written comments and responses provided during the public comment period.

3).  Minutes of an April 23, 1991 meeting with Péwling Rubber and Pawling Village
officials on the remediation project.

4).  Record of activities which took place as a result of comments receWed at both the

April 4 and April 23, 1991 meetings and during the comment period.
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The meeting began with Roger Smith, President of Pawling Corporation,
introducing the evening’s speakers: Susan Thompson, Regulatory Affa;rs

Manager at Pawling Corporation, Wendy Leonard, Senior Hydrologist,

Groundwater Technology, Inc., and Michael Sykes, Praject Engineer,
Groundwater Technology, Inc. Roger then explained what would occur over

the course of the meeting and stated that the audience should kindly

% refrain from asking gquestions unt%l after all of the speakers were
i through. |

Susan Thompson then taok the floor te explain the history of Pawling
Corporation and to detail the evants that led up to tonight's meeting.
The Corporation has been- located at 157 Charles Coleman  Boulevard in the

Fr e TS e el m——— o B

Village of Fawling since 1944, producing rubber, silicone, and plastic
products., The 21.5 acre site includes wetlands with Swamp River ruﬁning
‘through the property. Pawling Corporation was the sikth occupant of the

building and, in 1984, Pawling Rubber Corporat;on changed it's name to

-4 o dekadon

usesPawling Corporation ~to reflect the‘dlverse materials "Ehe ¢ cnrporatlon was
producing. e ) i
a3 u——ln-1987,mthedVi11age of“Pawl ing" found*it’necessary'?;*?gzgz:azzﬁzr?ﬁifyr
~well, with Corbin Road being the site for that.new well. The well was N
installed, but the Department of Health nqeded to perform a series of
tests before_ithe water could be deemed safe to drink. During this testxng
process, they discovered chlorine solvents present in the water.  The e
NYSDEC was brought in to determine the source of contamination. Fawling
" Corparation was first nﬁ,the list to check as a source of contamination,
although several other places were also investigated. The source of
contamination was found not teo be from our storm drain.
On February 24, 1988, a consent was signed by the NYSDEC mandating
Phase 1 of a aroundwater invéstiggtion. At this time, Pawlihg Corporation
retained. the services of Groundwater Technology, Inc., in an effort to
éatisfy the conditions of the consent order. The overall objectives of
the groundwater'investigation were to delineate the concentratien and
exteqt aof any metal or salvenf :ontamiﬁatioh_in the groundwater, to
evaluate the pathways of groundwater flow, to determine if any upgradient
sources wére'impactidg the groundwater at Pawling Corporation, and to
provide information which would be required for a design of a site

remediation system, if necessary.
The overall work scope designed to achieve these objectives consisted

- U T—
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etc., then they will begin drilling, pipe installation,

required buildings and, finally, installation of the pumping system. Once
.this is all completed, the solvent system, air stripper,
recovery system would be installed. When the entire process passes the

final inspection, the system can be started &p; this will probably occur

in the middle of August 1991. The system is ‘designed to discontinue

operation if anything goes wrong anywhere in the system.

occur, representat;ves from Pawlxng Corporat;on and/or Groundwater

Technology, Inc.. would be 1mmed1ate1y notified.

Sueﬁ?hompson then opened the floor to questions from the audience.
Jeff Asher began by asking what exactly was meant by the term
"contaninates" and which solvents we were specifically concerned with,

.Sue answered that the predomlnate solvents founo were toluene and .....

-
—— —.. R LT T Y

trlchloroethylene. Jeff.then asked if any ben-yme was T

winformedihin, that“Pawllnngorporation had tested Jor, 1t

found. Jeff then asked why the “no a:t;on" alternative
L

~SlnCEothe Corporation_wasanotﬂyet mandated to co?reot th;sneroblem‘ggh_szs w'
response _was, that since Pawl;ng Corporatlon 1s aware, the;r obJectlve is .

'

to clean 1t up so that future generatlons are not affected by it.
Luther Jackson then suggested that routine public meetings be arranged:

L in order to keep everyone. abreast of the progress of thl

compllcated process. Sue stated that this is deflnxtely posslble and she

had already been speaking to the Mavor about this., She
goal of Pawling Corporat;on was to keep all channels of
open.,

Rita Asher commented that the newspaper stated that
cleanup process was going to take ten yeaks.to complete

guestion was what did Fawling Corporaticn anticipate as

levels in this time? Wendy Leonard answered this by first stating that

she was not aware of where the ten year'time frame came

process should take about flVE years, according to the NYSDEC. She also

remxnded everyone that this flgure was an approxlmate ‘an

Corporaticn wanted to avoid giving anyone false hopes._

quarterly reports would be sent to_the state and that they would be .-

available to the public.
A concerned resident then brought up the possibility

entire process would affect residents of the Village of

_Wendy added that’

construction of

and sbdlvent

1f this were to

ound and Sue
and -

none w uh’ml:‘
_was not chosen

b g s e

--4- B I TR 4} -ev‘ _;, .1

s, intense and o.memoo

M-wamﬁ-ﬂ % (2

added that the

communication
this entire
itself. Her
their drop-off

from, but that the

e .in that Pawl;ng

of how this
Pawling. The
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==gction™ they aFe taking wlthnut “being mandated to do so.

resident séated that thé Village had been having quite a few problems and,
in his opinion, this was driving the Village into the ground. He alsp
commented that the.well—ﬁeing of the Village and it's residents relied
heavily upon Pawling Corporation as a source of employment, " He expressed
hi;‘concern about the cost of this cleanup, however, Roger quickly
informed him that the entire cost would be paid for by Pawling
Corporation, not the village.

Next, a woman asked what would héppen to the bedrock throughout this
process. Sue commented that if we are aggressively cleaning the '
overburden, this will force some of the water into the bedrock. WEndy ‘
then added that the bedrock water is actually‘coming up and diScharging‘
into the stream. Roger then added that testing will be done on the
bedrock and it may be possible that we will have to drill down into the
bedrc:k-after Fhase 1. ' _ o Y.

John Lappas stood and commented that P&:iind Corp;nation'rennnnined .
this problem. "took the bull by the horns" and is to be commended on the.

i, el bt el 4 ol B T e S L e eyt ok et R el S e, ST ST .:u-qv:mrc-—-
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*Anocther v1lla e resident then questioned the 551b111t + !
e e g i e s et m-axm?-—hu—n' o b ‘J‘i"?' 2 y D, makingﬁ&!’%‘*

1nformation regardlng the cieanup process available to our schaol .
children. Roger-exclaimed that he would be happy to do this ‘and that.h"ﬁ.“.
anyone interested should contact Sue Thompson .

Mark Chipkin stated that he, too, wanted to commend Pawlzng
Corporatlon for taking action before a consent order Was lssued. 'Thetwnpﬁh
first request he had was clar;ficat;on regardlng a newspaper article that
claimed that the village wag-testiné its wells, but was not finding
solvents. He wanted 1o know why the third well was pulled and Sue
explained that we were not sure of the direction of Fhe groundwhter fiow
in the cracks. Normally, the flow goes into the stream and this means we
are responsible. . However, sometimes the flow can go ir“o a h
North/Northwest direction. Little is known about the tiow dlrECthn,
therefore, we cannot determine this.L

Mark then asked if we weren’'t using this well because solvents were'
found, but Roger eaplained to ‘him that he would have to ask the v;llage
officials about this. T

Mark stated that he was still concerned about’ the other two wells and

anted to know if the NYSDEC had checked them for the same cnntam;nants._

A man from the audience answered "yes" they had been checked.




The next step, Wendy explained, was to begin evaluating the many
different remedies that could be used. All alternatives were given
careful thought and investigative research and only two {(2) seemed
possible and acceptable based on their short term and long term
effectiveness, implementability, cost, state . and community acceptance, and
overall security of health and environment.

The Air Sparging/Vent System is the preferred remedial alternative by
the NYSDEC and Fawling Corporation. This procedure begins with an air
stripper being used to remove the VOCS from the groundwater in the well
field., The air stripper is a i12-stage diffused air bubble aesration
systém. The solvents would rather be "in the air bubble, theraby,
stripping the VOCS from the water and transporting them into a solvent
recovery system. The next step is to pipe the discharged water from the

A S

Cair stripper through two (2)"TiaafdVphééé“&arbéﬁ”dﬁffs'as'a“treatﬁent"“'“

) backup.
+._ —— &%m—dm-—.gln—uﬂbﬂl‘,‘h&hw FAE L E-.‘_Et P R T

Next, sparge points are installed in “fhe™ ccntamznated ~areatERatEin ey

air into the ground to.enhance volatilization of the VOCS from the
TR TR T Y A el P e B Sy VISR o o Tar oliali s i Bew = LW —mmmr,.,. S

grnundwater and sgils below the @foundwater “table = ALr 1s*fhan*bubb1e6”’“f-
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" into the groundwater and this acts ‘as a stripping device because it - takes.
the VOCS out of the groundwater. The injected air also acts as an oxygen
source for the microbial population assoclated with the grcundwater. This
'helps to speed Up tha natural”biodegradation process. = - = -3F&: T canl
" The soil vent system then draws all the soil gases from the pore
spaces above the surficial. water table and feeds the air through a solvent
recovery system so that the organics in the air stream are abscerbed. This
still leaves us with VOCS present in the two remedial air streams created
by the air stripper and the soil vent. To remove them, an automatic
solvent recovery system must be installed and this unit is 934 effective
in removing the VOCS (this percentage does meet the states limits). The
VOGS are then condensed to liquid form and stored in two 53 gallon drums
until they are packaged and sent to tﬁe treatment area. .The solvent
potentially will be recycled by %awling'Corporation anq any unrecycled
- solvent will be transported to a.permitted incineration facility.
It was then explained to the audience that this a}ternative is
preferred and accepted by the NYSDEC and Pawling Corporation, with
§ implementation beginning in June of 1991. After tonight's meeting,
: Fawling Corporation will begin to obtain building plans, building permits,

T dTmemL L AN L e g i ——— - —" e —— e S - ey ———————— -




of a site inspection, aerial photo review, backgrdund data review, soil
barings, soil sample analysis, scil gas survey, installation of
dro@ndwater manitoring wells in both overburden and bedrock, groundwater
gauging and sampling, overburden and bedrock pumping tests, and steam
water and sediment sampling.

Fhase 1 of the investigation included the installation of well
couplets installed next to each cthgr. Initially, Sue explained, we Had.
three (3) well couplets. During the investigation, however, we found that
the water flowed Nnrth and Northwest, therefore, only twao (2) couplets
were necessary. in the Northern area, we discovered the contamination.

Lead was -found down below, but it was below the background levels and the
NYSDEC agreed that no further action would be taken against FPawling
Corpcfatiah regarding this matter. 4
. ~The-results of these investigations found groundwater containing e et
dissolved concentrations of volatile organiE compounds (VOCSi towaéds the B
“north%enddof*therparklngniot.maihzs was_a_resultmof burnzng~5clyentmwastﬁéﬁﬂ¢

in the late 1960°s when therea ware no regulatlcns regard;ng dlsposal of

waste *“Lead“ﬂas’detected*above*grnundwater drink;ngrlxmitsg;n athgyﬂftu
upgradient.well.. -which suggested’ that there was a hxgh backgrgund leyel or.. ...
that an off-site source contrlbuted to the lead levels in the LT
groundwater.,-For this reasnn. further remedial lnvestlgatlon ccncernxng
lead was dlscontlnued.. SRR cmder b L Bt TR e L e e
- Fawling Corporation took the lnitlatxve prior to a consent";;dér e
mandating initiation of a Remedial Investlgatlon/Fea51bllzty Study so that
the environment would not be further jeopardized. Although, as mentioned
above, this procedure is not mandated by the NYSDEC, all waork is being |

done under their guidance and approval.
What the Remedial Invest;gat;cn found is that Fawling Corporat;on has
"a plume ot contaminated water that-feeds into Swamp River. This plume is.

from the avérburden and bedrock. Wendy Leonard, Senior Hydrologist for

Groundwater Technology, Inc., began by e§p1aining ‘that the company’s goal
was to select the best remedy and be able: to explain-it to the citizens of
Pawllng so they would be able to understand the process and results.

The fxrst objective was to determine what meacted :medias had been

affected. 1t was found that the soil and groundwater had - definitely beeﬁ

affected and the possibility of air contamination also needed to be

considered.

s step e
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Mark then directed a question for Keith Brdwn, NYSDEC representative.
Mark voiced his concern about the homes in the area and wanted to know if
Pawi&ng Corporatiocn had been checking individual wells. He felt that if
the contamination could leak into homeowners wells and

there were cracks,
eith stated that the NYSDEC does not handle.

this was a health concern.
the water quality because it simply is not their expertise.

that it would have to be the local Health Department S responsibility to

test the wells and that they had already been contacted regarding this,

He euplained

Mark then reiterated the importance of the public knowing to have their .

water checked as soon as'possible.
Mark's next concern was with reference to the waterlands and not be
able to test them as it would affect the vegetation in the area. He

explained that he, too, wanted to protect the waterlands, but asked

Fawling Corporation to please consider a way of testing safely, as .

children play their routinely.
"*”“”‘Mﬁ?ﬁ*théﬁwwahtéd*tn‘kncﬂ*ﬂhat=th9ﬂacceptablewleva1ﬁofwtoluéneuwas.@,.
and although toluene is not

CR S e )

Sue stated that she was not sure,

cancer—causlng,
level of chlorinated substances and Sue’ eaplained that she would have to.. ...

get back to him regarding the answer. _
Sandor Deak then wanted to know if Swamp R;ver was connected to the '

New York Water System and Sue informed him that it was not. . He then. A
expressed his concern about not being: lnvolved in the decisions that

Fawling Corporation was makiﬁg; but Sue explainsd that we have a Draft

Citizen Farticipation Plah, which includes phone numbers and addresses so

that citizens can contact knowledgeable people regarding questions they

may have, .
Sandor also expressed his concern that maybe Fawling Corporation was

trying to take a less expensivé route, FRoger informed him that the
corporation had alresady spent $300,00Q on this investigation so far, and
that "they would probably spent another $400,000 capltal, in addition to

the cost of monitoring the project (approximately $84,000° for five

years).
‘The meating was brouaht to an end with a man from the audience

thanking Pawling Corporatiocn and all of the evening’s ‘speakers for making

their expertise available to the public and answering the publics

questions.

it tan kill” ‘your ™~ Mark™then- questzaned*tthacceptable‘Hwaé@f7_




?. Written Comments & Responses Provided During the
Public Comment Period
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Region 3

21 South Putt Corners Road

New Paltz, NY 12561-1696 |
|

914-255-5453 . !
. May 13, 1991 j

. | Thomas C. Jorling

Commissioner

MR SANDOR KOPEOCI-DEAK .
RED &1, BOX 642 . i
PAWLING NY 12569 N

RE: Pawling Rubber
Site NO.: 314002

Dear Mr. Kopeoci?Deak-

Thank vou for your letter of May 1, 1991 on the propose remedial
project at Pawling Corporation. The Department appreciates your
comments. g
The following are thef£éspooses to your suggestions: =

Meetlng

at the Village Hall, was to inform all concerne
partles of the s;tuatlon at the Pawling Corporation

of Health will be directing and monltorlng ‘the remedizl™
Comments received from concerned parties

"project.
will be incorporated into the work'plan as appropriate.
2. Pawling Corporation has assumed the respon51bﬁlitv of
their

remediating. the contamination associated with
former operating practices. -

3. The same as 2. : 5

The Department has established clean-up goals and a
+ime table for remediation. The clean-up goals are the
New York State Groundwater Standards. The Pawling
Corporation was given a timeframe of five ye rs to meet

the clean-up goals. _

The route of exposure which could effect res dents from
the site is groundwater. The County and New York
Departments of Health have been requested to monitor

local drinking water supplles. ) {

There is only one home on Charles Colman Boulevard

which is using a private well. All others are ‘

connected to the central water system. The New York
State Department of Health will conduct a door by door

4.

5.

6.

wwrm werm L o= The. purpose.of..the April 4,..1991 Informationa s
g T s

‘The.Department.and..the New York State_ Department ,ﬁ;"
p e




S. Kopeoci-Deak
May 13, 19%51
Page two

]

‘survey of the area to verify residents water source and
collect water samples if necessary.

7. This issue is between the Village of Pawling and the
Pawling Corporation.

If you want any additional information or would like to submit
any additional comments, please contact me at (914) 255-5453. -

Thank you for ydur cooperation in this matter.

| : Sincerely,
. T .,

Keith Browne ‘
Environmental Engineer
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3. Minutes of an April 23,7°1991 Meetins (121 ;
- * [ -t-h_.P.a Wl -
Corporation and Pawling Village Dffimial %lﬂg T n

) Meeting ! i
- Pawling Corporation Groundwater j : !
Remediation Project. | ,

April 23, 1991 u o

Present: "Earl M. Slocum Village Officfal (
John T. Lappas Village Officjal : .
Bart Clark Slayton Engineer :
Michael Keupp village Official 3
Ron Gainer - Slayton Engineer .
Traci Perlman Pawling Corporation - |

Susan R. Thompson Pawling Corporation

Update; Pawling Corporation

o In response'to comments made during the April 4, iFBl,
Public Meeting, Susan Thompson reported that three mai
concerns have been addressed. | .
. |

Ms. Reed Asher had suggested an educational program be
. developed for local school children. Pawling Corporation has
contacted the Pawling grade school, high scheel, and Trinity
Pawling. Preliminary arrangements have been made with hoth -
the grade school and Trinity Pawling. Ms. Boka, Pawling RHigh -

School, will be called again.

A suggestion to establish a repository in the Town Hall
was made by Mr. Jim Tanner. All reports regarding Pawling
Corporation have been copied and left at the Town Hall for
citizen review. : o - Coe e o =

: . Mr. Mark Chipkin was concerned that local resident#
might be on private wells and thus were in danger.

Groundwater Technology, an engineering firm retained by -

Pawling Corporation; did an extensive search early in the
investigation to determine if there were private wells in the
immediate vicinity. Their findings concluded that loca
residents were on municipal water supply. In order to c¢onfirm,
this information,. 2 questicnnaire was mailed to those in the
immediate area to confirm GTI‘’s findings. To date, 13 £

al

questionnaires have been sent.: Pawling Corporation has
received 9 responses, all confirming the use of municil

water supply. | :
' ' |
|

Update: Department of Environmental Conservation = .-
. - | I

Several "new players" have been identified at”théé

ns now

Department of Environmental conservation. These divisi S
e

have expressed interest in the project. This may chang

i




timetable which was proposed by Pawling Corporation because’
of the evaluation time required by these departments,
Pawling Corporation has requested a contact list from

Mr. Keith Browne, DEC project manager, so that all may be
informed 'in a timely fashion and delays, hopefully, will be
minimal.

The April 10, 1991, correspondence from Keith Browne was
discussed and is attached. Response to the letter was
discussed at the meeting. A written response will be sent to
Mr. Browne and copies sent to Mr. Keupp.

Groundwater Remediation.P;oject Overview

Paﬁling Corporation discussed briefly the proposed site
remediation measures. : :

Questions

Mayor Slocum asked about the possibility of Pawling
Corporation testing the abandoned well on Corbin Road,.
Although studies to date have focused on the area of
contamination, flow pattern of the waters below, and measures
to clean up the site, future studies may include testing the .
Corbin Road well and installing additional averburden wells .

on the opposite side of the Swamp River,.The village agreed .
to assist in whatever way possible. Pawling Corporaticn will

contact Groundwater Technology and request that a sampling
progran be prepared for the overburden well on Corbin Road.
All collected information will be forwarded to both the DEC
and Mr. Keupp for evaluation. _

The future water supply needs of the village were
discussed. Ron Gainer agreed that the village had drilled a
new well on Reservoir Road, however, the well failed to yield
the amount of water which had been expected. The village will
lock at either using the Corbin Road abandoned well or search
for alternative sites to supply the Village’s water supply
needs. ' .

Well Log Data for the Corbin Road shallow well was
obtained several years ago from the Dutchess County Health
Department by Pawling Corporation (enclosed). It was noted
that although monitoring wells are known to exist at the
site, no information c¢an be found regarding stud;es which may
have been done. The Village agreed to share any information
that they have and Pawling Corporation will do the same.

" The goals of the Village and Pawling Corporation seem to
be identical: the health and safety of all in the Town and
Village of Pawling as well as .the protection of the

environment. The meeting ended with all agreeing to continue L

the open lines of communication which currently exist.




4. Record of Follow-up Activities

L
Pawling Corporation carried out several additional citizen participation activities as a follow-up

on comments received during the public comment period. The following rec
comments provided to Pawling Corporation and the activities which took place

Q-
R-

Could a document repository be established in the Town Hall?

ord is a list of the

in response.

A repository has been established in the Pawling Town Hall. The repository contains

the Administrative Record for the project. ;
|

Could Pawling provide information regarding the clean-up process to a.ljfa schools?

An educational program has been developed which will be presented to!
the high school and Trinity Pawling.

Are all residents who are potentially affected by the site connected
water system?

Although an earlier study suggested that the local residents were on
supply, Pawling Corporation conducted a written survey of 29 residence
the survey, confirmed by village records, indicate one resident on a pri
with the remaining 28 on a municipal system.

The New York State Department of Health (NYSDOH), in conjuncti

Corporation, sampled the residence with a private water supply. No C
detected. .

the grade school,

to the municipal

municipal water
s. The results of
vate water system

ion with Pawling
ontamination was

Mayor Slocum asked if Pawling Corporation could test the abandonec{l well on Corbin

Road.

Pawling Corporation prepared and conducted a sampling program foP- the overburden

well on Corbin Road.




GROUNDWATER AND SCIL REMEDIAL SYSTEM
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1.0 INTRODUCTION

The Pawling Corporation site iocated in Pawling, New York is on the New York State Inactive Hazardous
Waste list specified as a Class 2 (Figure 1). A remedial plan was outlined and submitied to the New
York State Department of Environmental Conservation (NYS DEC)} entitled "Work Plan for Subsurface
Remedial Design and Implementation, Pawling Corporation®, dated May 25, 1989. The work plan was

approved by the NYS DEC Division of Hazardous Waste Remediation prior to initiation.

The results of this work plan were utilized to select and design a rernedial system for this site. An
engineering report, "Remedial System Design, Pawling Corporation”, dated February 26, 1991, was
prepared and submitted to the NYS DEC for approval prior to systern installation. The design report was
approved an June 17, 1991. The approved system consisted of groundwater extraction wells, air
stripper and liquid phase carbon water treatment, air sparging, soit vapor extraction and vapor phase

carbon off-gas treatment.

This status report details the pilot test resuits, baseline conditions, remedial system installation and first

guarter operational information for the soi, air and groundwater treatment systems instailed at this site.
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2.0 REMEDIAL SYSTEM PILOT TESTS

Air sparging and soif vapor extraction (SVE) pilot testing was perfarmed prior to system installation in
order to correctly locate the sparge and vent points and to determine the required equipment
specifications for air flow, vacuum and pressure. Groundwater pump testing had previously been

performed and the resulis are documented in the "Groundwater Investigation Pre-remedial Design

Report, Pawling Corporation®, dated January 3, 1991.

2.1 Test Protocoi
The pilot testing consisted of three components: a vent test, a sparge test and a combined sparge/vent

test. The vent and sparge tests were performed first to define the individual equipment specifications
and to determine the most effective operational conditions of these systems. The combined test

documented actual field response to the selected pressure and vacuum to verify the predicted response.

Each of these tests are described below.

2.1.1 Soil Vapor Extraction Test

The SVE test was performed by attaching a soit vacuum blower to the pilot test vent well (GT-25) and
running the test at three vacuum settings, 21, 35 and 44 inches of water and 34, 38, and 41 ¢fm,
respectively. Each vacuum setting was a phase of the test which defined a ROl and an off-gas Volatile
Organic Compound (VOC) concentration. These data allowed selection of the vacuum which provided

maximum radius of influence and proper blower sizing. Each phase was run until stabilization occurred.

2.1.2 Air Sparge Test
The air sparge test was performed by connecting a compressed air line to the top of a newly instailed

sparge point {(SP-1). Section 3.2 describes the consiruction details of the sparge point. The test was
performed at three pressures, 4 psi, 5 psi and 8 psi (10%, 40% and 115% over the pressure needed for
the air to overcame the 8.5 foot water column). All points were menitored for pressure and VOCs.
Dissolved oxygen (DO} and depth to water (DTW) were recorded in the monitoring wells at the end of
each pressure setting as removal of the pressure caps interfered with the pressure readings. Each
pressure test was until stabilization occurred. The induced responses to various air flows allowed for the

setection of an air flow which provided the greatest radius of influence without over-pressurization.



2.1.3 Air Sparge/Soil Vapor Extraction Test
The last phase of pilot testing was implementation of a combination air sparge/SVE test. This test was

conducted to record field response under actual operating conditions and to ensure that the responses
obtained from the individuai SVE and air sparging tests matched the combined response test. The
combination test was run at 8 psi and 42 inches of vacuum, which were the maximum levels recorded
during the SVE and sparge tests. The objective of this test was to ensure that a net vacuum couid be

monitored across the site under maximum operating conditions so that all sparge vapors were

contained.

2.1.4 Monitoring Network
The monitoring network utilized for the pilot tests consisted of five existing monitor wells, a nested probe

screened at two intervals in the unsaturated zone, and three 0.25 inch stainless steel probes manually

installed to a depth of 3 feet.

Monitoring points were selected to provide multi-directional data at varying distances from the test well.
The distances were chosen based upon prior knowiedge of soil permeability vaiues, as the radius of
influence is directly related to permeability. Additionally, monitoring points were installed to provide
information concerning potential vertical difference in response both in the unsaturated and saturated

zones. Figure 2 shows the layout of the piiot test monitoring array.

2.2 Soil Vapor Extraction Test Resuits
Vacuum in the subsurface generally decreases exponentiafly with distance. To calculate an effective

radius of influence and to determine anisotropic response, the natural log {in} of the vacuum was plotted
versus distance. Linear regression was performed to determine the best fit lines and to evaluate
correlation coefficients with different data sets to assist in defining anisotrophy in the subsurface at the

site. Table 1 depicts the resuits of the linear regression.

The data for this site indicated that a point at 14.5 feet exhibited an anomalous reading, therefare this
point was eliminated from subsequent analysis. Figure 3 aiso shows the determined best fit lines and

the determined ROI for each vacuum setting. A vacuum of 0.1 inches of water was selected to define a

significant response {ROI).
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TABLE 1

LINEAR REGRESSION CORRELATION COEFFICIENTS

Vacuum All data points Without 14.5 foot point
21" 0.62 0.92
35" 0.87 0.97
44" 0.88 0.95

The determined ROI for each vacuum was platted versus each vacuum setting to select the vacuum
above which not greater RCY was observed. The maximum RCI obtained was 27 feet at 35 inches of
water vacuum (Figure 3). VOC effluent concentrations at each vacuum setting were also evaluated. The
vacuum which produced the highest effluent VOC concentration was selected for the design. This value
also correlated with the most effective vacuum ROL  Figure 3 shows these results. The pilot test results

indicated that the design parameters for this site should be a vacuum of 35 inches of water at 38 cfm air

flow per point.

The data was further evaluated through use of a Groundwater Technology, Inc. deveioped air flow model
which utilized the pilot test vacuum versus distance resuits and calcuiated the area through which
sufficient air could be drawn 1o remove a selected percentage of the contaminants aver a desired time
period. This mode! determined that for an anticipated removat rate for tetrachloroethyiene of 89% and
365 days of operation the design spacing for the vent points at this site was 20 feet. The air flow model

pravides a more conservative ROl and therefore this distance was utilized for system design.

2.3 Air Sparge Test Hesuits

The air sparge test R0! was evaluated through several parameters:

observed distance indicating increased dissolved oxygen

observed distance indicating rising water elevations

observed distance indicating increased VOC concentraticns

cbserved distance indicating pressure response.

A pressure versus distance graph was evaluated to select the pressure which provided the maximum

ROl without over pressurization {Figure 4}. The determined ROIs were 11.5, 15 and 16 feet for 4, 5 and

4
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8 psi, respectively. The ROI for each test pressure was plotted to select the pressure above which na

increase in radius of response was aobserved (Figure 5). The determined ROl was 16 feet at the

maximum pressure of 8 psi.

The graphs of the other test parameters were compared to the pressure response (Figure 4). Table 2
shows the determined ROl for each of these parameters. VOC and pressure increases indicate the

lowest ROl at 14-16 feet. The ROl exhibited by DO and groundwater increases during the air sparge

pilot test was 22 feet.
TABLE 2

AIR SPARGE RADIUS OF INFLUENCE DETERMINATION

PARAMETER MAXIMUM RADIUS OF INFLUENCE (FEET)
Pressure Response 16
Dissoived Oxygen 22
Increase in Water Level 22
14

Increase in VOCs

2.4 Air Sparge/Soil Yapor Extraction Test Resuits
The air sparge/SVE test determined that net vacuum was maintained at 35 feet from the SVE point. The

resufts are shown in Figure 5. These data document the capture of the air sparge off-gases within the

design SVE ROI of 20 feet.




ROl VERSUS PRESSURE
AIR SPARGE TEST

0 FAESBURE (P8I
1

Flgure &
AlIR SPARQGE ROl AND AIR SPARGE/SVE RESULTS

5 ! 18
RADIUS OF INFLUENCE {FEET)

20

PRESSURE VS. DISTANCE
AIR SPARGING/SVE TEST

FRESSURE {INGHES OF WATER)
1

0 10 20 30 40
DISTANCE FROM 8VE POINT (FEET)
PRESSURE = 8 Pl / WCULM = - 42° WATER




3.0 FINAL SYSTEM CONFIGURATION

3.1 System Qverview

The final system layout and selected equipment, as determined through the pitot testing, are shown in

Figure 6 and Tahie 3. The system consists of four major components: 1} groundwater extraction

through overburden pumping wells and treatment through air stripper and carbon polish, 2} unsaturated

soil treatment through a soil vapor extraction system, 3} saturated soil treatment through an air sparge

system, and 4) off-gas treatment through vapor priase carbon. A description of the remedial point

construction and each compenent of the remedial system are presented in the following sections.

TABLE 3

SYSTEM LAYOUT AND FINAL SYSTEM SPECIFICATIONS

ORIGINAL DESIGN LAYOUT

8 SVE Paints
5 Air Sparge Points
3 Recovery Wells

FlNlAL SYSTEM DESIGN SPECIFICATIONS

FINAL LAYQUT

1 Air Sparge/SVE Point

1 Air Sparge Point

6 SVE Points

2 Qverburden Recovery Wells

1 Bedrock Recovery Well (not operational in
this phase)

EQUIPMENT

175 scfim @ 35" vacuum
{based on total ROI of
7 SVE points)

SVE -

AlR SPARGE - 24 scfm @ 8-10 psi
(12 scfm per point}

GROUNDWATER RECOVERY -
2 wells @ 2 gpm
{overburden recovery cnly}

GROUNDWATER TREATMENT -
89%-+ Removai of Organics
4 gpm

OVERRIDE PROTECTION

5 Hp, 460 Voit, Regenerative Blower
210 scfm @35" vacuum

2-30 gallon moisture separators

2 - 1,800 th vapor paks

15 Hp, 460 Volt, 52 scfm @ 100 psi
{28 scfm for pumping system)

Air dryer

Timer

2 - 1.5" long 4-gallon ejectors
2 - ejector controllers
2 - water meters

1 - ESI® 7 tray air stripper
2 - Hadiey® 200 Ib iiquid phase carbon
absorbers -

=2 e Gt tre L e s
Programmabie controiler



As shown in Table 3, the final system configuration was slightly different than the design layout due to
subsurface variations. Site hydrogeologic conditions and saturated and unsaturated contamination
identified during remedial installation were utilized to appropriately modify the design layout. During the
air sparge and SVE point instaltation, the saturated thickness was determined to be less than the design
thickness, and two small for effective air sparging. The number of air sparge points instailed was
therefore less than the original estimate. Additionally, the third recovery well was not instailed due to

lack of an overburden water table at this location.

The final monitor point system consisted of:

= One sparge point (SP-1)

» one combined sparge/soil vent point (SV-1)

n Six vapor extraction points (VP-1 through VP-5} plus one existing monitor well (GT-25/VP-5)
» two overburden recovery wells (RW-1S and RW-2S)

» one bedrock recovery well (RW-1D) (presently not a pumping weil)

Monitor points were also installed to monitor the effectiveness of the remedial system. The points
installed consisted of two monitor wells (GT-6S and GT-7S) and one nested vapor probe (NVP-1).

3.2 Remedial and Monitor Point Construction

During the period from September 9 through 19, 1951, a Mobile B-61 hollow stem auger drill rig with
split spoon sampiing capabilities was utilized to install the remedial points. Additionally, an air rotary
teéhnique was utilized at selected locations where auger refusals were encountered due to the presence
of boulders. Monitoring wells and vapor extraction points were constructed of two-inch diameter, PVC
screen and riser with flush-threaded joints.r Sparge points were constructed of two-inch diameter FRP
screen and riser, with flush-threaded joints. The overburden recovery weils were constructed of six-inch

diameter stainless steel screen and niser. Well construction detalils are summarized in Tabie 4. The

complete well logs are inciuded in Appendix A.

Split spoon soll samples were collected at the locations believed to contain elevated levels of volatile
organic compounds, as delineated during the previous phases of investigation. Split spoon soil samples
were screened in the field using a Photoionization Detector (PID - HNU with a 11.7 ev lamp) and one soil

sample from each drilling location was sent to the laboratory for analysis according to the EPA Method

B240. Section 4.3 details the soil sampiing results.



TABLE 4

REMEDIAL AND MONITOR POINT CONSTRUCTION DETAIL

WELL ID TOTAL DEPTH WELL DIAMETER SCREENED
(FT BELOW GRADE) MATERIAL (INCH) INTERVAL
(FT BELOW
GRADE)
RW-1S 14 ST. STEEL 6 6-14
RW-23 12 ST. STEEL 6 2-12
RW-1D 42 CARBON STEEL & 2842
SP-1 16.3 FRP 2 14.3-16.3
SV-1 13.5 FRP - SP 2 12-13
PVC - VEP 3-9.5
VEP-1 13 PVC 2 3-13
VEP-2 14 PVG 2 3-14
VEP-3 7 PVG 2 2.7
VEP4 12 PVG 2 2-12
VEP-5 5.3 PVG 2 2.3-5.3
GT-6S 16 PVG 2 3-16
GT-7S 12.2 PVC 2 2.2-12.2
NVP-1 9 PVC 2 5-9
24

KEY:

PYC - Polyvinyl Chloride
FRP - Fiber Reinforced Plastic
SP - Sparge Point
VEP - Vapor Extraction Point
NVP - Nested Vapor Point

3.3 Groundwater Extraction System

An Ejector System® muitiple well pneumatic pumping system with U-3000 controliers and WETB 5" by

18" long ejectors was deployed to recover groundwater from two recovery wells on site (RW-15 and RW-

25). The system is powered and controlled by compressed air, and has the following components:

Air-operated ejector vessels
Bellows liquid level controi
Pneumatic control panel

In fine flow meters




The system is designed to recaver approximately 2 gailons per minute {gpm) from each of the recavery

wells. The system will consume approximately 11 cubic feet of air a minute (cfm) at a pressure of 25

pounds per square inch (psi).

Air-cperated ejector vessels:
Each well contains an ejector vessel. The ejector vessel is a cylindrical hollow pressure vessei with two

inlet and one discharge check vaives. The ejector vessel is constructed of carbon stesl and the valves

are constructed of 304 stainless steel. The ejector is located in the well at a depth of approximately 8§

feat below grade.

The efector has two operating cycles, fil and discharge. The fill cycle occurs without any pressure on
the vessel. This allows the vessel to gravity fill. When the vessel is fuil the vessel is pressurized by the
air fine and the water in the vessel is forced up through the discharge check valve into the discharge
line. At the end of the discharge cycle the vessel is allowed to depressurize, vent and fili again. Flow

rates from the vessel are controlled by adjusting the fill and discharge cycle times.

Beilows liguid leved control {(BELC):
Each well contains one BBLC at the well head. The BBLC controls the ejector pumping rate by

restricting the high pressure air supply from the controf panel. A bubbier line indicates the column of
water that is above the gjector vessel by sensing backpressure that is created as water accumulates
over the ejector. The bubbter line is mounted approximately 3/8 inches above the intake for the gjector.
If the bubbler line senses sufficient amaurt of water above the ejector (@pproximately 10 inches; it allows '
the pump to functian at full capacity. At water levels less than 10 inches above the sjector intake the |
BBLC partiaily or compietely restricts the high pressure discharge air to the pump. A gauge on the face

of the BBLC indicates the water laevel above the intake in inches of water. The BBLC is mounted level to

the wall of the recovery weill road box.

In Line Flow Meters:
1-inch Master meter water flow meters were installed inside the equipment compound. For each of the

recovery wells the meters will accurately measure flow rate from each well and totalize the overall

voiume of extracted groundwater.

Trenching and Piping:
All lines were installed in trenches approximately 3.0 fest below grade. All lines installed in the trenches

were bedded an 6-inches of clean, coarse sand prior to backfilling. A 6-inch lift of sand was also
installed above the pipes. The treniches were backfilled and tamped in 1-foot lifts to grade with native

soils. All trenches were located in the parking lots, therefore, the top 6-inches of fill was a compacted

9



crusher run sub-base for repaving. Repaving will be conducted during the fall of 1992 by Pawling

Corporation,

All lines were pressure tested prior to being buried. The pressure test was performed by sealing off the
line, installing a pressure gauge in the line and injecting compressed air to 10 psi. The air pressure in
the line was monitored for any changes and the fine and all associated fittings were visually inspected

for any leaks. The pressure test was maintained for a duration of 1 hour. All lines passed the pressure

test.

The groundwater extraction piping layout is shown in Figure 7, Groundwater Extraction and Sparge

System Piping and Instrumentation Diagram.

Well Completion:
Each recovery well head was enclosed in a traffic rated steel 2-foot square road box concreted into

place. The road box lid is boited closed and has gaskets to seal it form water Intrusion. Each road box
houses the pump, bellows liquid level controller, water flow adjustment valve, and an expiosion proof

junction box required for heat taping water lines. The fioor of the road box is filled with gravel to drain

any moisture that may enter the road box.

3.4 Groundwater Treatment System

Air_Stripper:
An Ejector System, Inc. (ESI) Low Profile Cascade air stripper, Model STRP-A6, is used to remove VOCs

from the water system. The air stripper contains 7 stacked aeration trays each with a series of baffles
and bubblers. The air stripper is designed to treat a flow rate of 4 gpm at the anticipated contaminant
levels with a maximum design flow rate of 10 gpm. The ESI Cascade System comes equipped with

automatic level control and shut-off.

Transfer Pump:
Water from the air stripper is piped to a 210 gallon transfer equalization tank. The transfer tank is

constructed of high density polyethylene and is equipped with an air tight lid, a vent to the atmosphere,
and the appropriate fittings to mount the transfer pump probes. The water pump allows for equalized

pumping through the carbon polishing system.

Sediment Filters:
Two sediment filter housings were installed after the transfer pump to remove any sediment or iron

particulates larger than 10 microns that would be in the water stream after the air stripping system. The

units are constructed of carbon steel and pressure rated to 250 psi. The filter housings each contain

10
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several filter cartridges. A pressure gauge located on the top of each filter housing will indicate the need

for cartridge change outs. During the first three months of operation one change out per month was

needed.

The sediment filters and housings keep the carbon polishing units from clogging with particulates and

increase the usefui life of the carbon units.

Carbon Polishing Units:
Twao liquid phase Hadley GAC units were installed after the sediment filters. Discharge from the fiiter

units is piped through both GAC units as a treatment backup to insure a water discharge within the
acceptable discharge limits. Any residual VOCs remaining in the water stream after the air stripper are
adsorbed by the carbon. Each of the units contain 200 Ibs of fiquid phase GAC in a pressure rated
fiberglass tank. The units are equipped with pressure gauges before, between and after the units to

monitor the need for a change out. Each of the units can operate with pressures up to 150 psi.

Discharge Piping:
Effluent from the carbon polishing system is discharged to the Swamp River approximately 150 feet

north of the equipment compound. The discharge pipe was constructed of 2-inch carbon steel pipe.
The pipe was mounted on wooden pilings spaced approximately 12 feet apart. These pilings carry the

discharge pipe to the Swamp River minimizing any impact to the wetlands area that surrounds the

discharge point.

The discharge line is externally insulated and heat taped to prevent freezing of the line during the winter
months. The heat tape is controlled from a plug assembly and thermostat Jocated inside the treatment

compound. The treatment system piping s shown on Figure 8, Groundwater Treatment and Scil Vent

System Piping and Instrumentation Diagram.

3.5 Soil Vapor Extraction System

Vapor Extraction Points:
Six {6) Vapor Extraction Points (VEPs), plus one monitor well, were installed in the impacted zone of the

site (Figure 6, Remedial System Site Layout). The VEPs extract existing VOCs from the soil and any
additional VOCs that are preduced from sparging activities. The number, spacing and location of VEPs
was determined after a field radius of influence (ROI) test (Section 2.1). Section 3.2 details the VEPs

construction.

11
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Pibing:
Each VEP was piped via 2-inch, Schedule 80, FVC piping to a 4-inch, Schedule 80 PVC header pipe

located in the treatment compound. Each VEP is individually contralled by a ball valve located near the

header pipe.

All lines were instailed in trenches approximately 3 fest below grade. All lines installed in the trenches
were bedded on 6-inches of clean coarse sand prior {o backfilling. A 6-inch iift of sand was also
instafled above the pipes. The trench was backfilled and tamped in 1 foot lifts to grade with native soils.

In locations where the trenches were located in roadways or parking lots the top 6-inches of fill was a

compacted crusher run base provided for repaving.

Moisture Separators;
Two 30-gallon moisture separators, Model MS 300 D, were installed in ine after the soil vent header pipe

and before the soil vent blower to reduce the moisture in the vapor stream. The separators allow water

s

vapor to condensate and collect. A manually operated drain vaive is located on the bottom of the

el P L
separators to remove the collected moisture during routine maintenance visits.{ Two site jglasses were

——

installed to monitor the increase in water without interrupting the vapor extraction system.

Soil Vapor Extraction Blower:
A 5 Hp, 480 voit regenerative soil vent blower, Model DR 707, was installed to extract up to 210 cfm (at

35" vacuum} of vapor from the impacted soils via the soil vent network. The blower will be capable of

producing a vacuum on the system of up to -80 inches of water column {(approximately 2.2 psi).

The soil vapar extraction blower is rated for Class 1, Division 1, Group D, hazardous locations, The
biower is equipped with a particulate filter to remove any sand or dirt particulate that may be present in
the vapor stream before it reaches the blower. Two vacuum gauges mounted on the blower inlet pipes

before and aiter the particulate filter indicate the vacuum in the line and the need for the filter to be

cleaned.

The soil vapor extraction blower is equipped with an override system that automaticaily shuts down the

soil vent systern in the event that the off-gas treatment system becomes inoperable. Figure 8 shows the

Soil Vapor Extraction Piping and Instrumentation Diagram.

3.6 Air Sparging System

Sparge Points:;
Two sparge points were instailed in the impacted area of the site. Each point can deliver 5-12 cfm of air

to the water table. The sparge point construction is detailed in Section 3.2. The bottom of each sparge

12



point is approximately 8 feet helow the surface of the groundwater.

An electronic timer and solencid valve allow intermittent airflow of the impacted area. The timer is

programmabie to alfow for varied air flow intervals. Several different durations and intervals have been

evaluated during this start-up.

Air Compressor:
A 15 Hp, 460 volt Saylor Beall, Model 4515 20, electric air compressor capable of producing 52 cfm

compressed air at 100 psi was installed to operate the pumping and sparging systems. The air

compressor is equipped with a fan cooled aftercooier that cools the compressed air and condenses
some of the water vapor in the compressed air. This condensate is removed by a water separator. The
compressor is mounted on a 200-gallon compressed air storage tank to allow for the steady operation of

the compressor and keep sterage of air for any peak operation needs.

Desiccant Air Dryer: A desiccant air dryer, Model 204, and particuiate filters were installed after the

air compressor to remove moisture, residual oil and particulates from the air stream. The air dryer

conditions the operating air to provide more efficient operation with lower operating maintenance.,

Piping:

Compressed air is piped via 1-inch Schedule 80 PVC pipe to the sparge points. All lines were installed

in trenches approximately 3 faet below grade. All lines installed in the trenches were bedded on 6-

inches of clean coarse sand prior to backfilling. A 6-inch lift of sand was also installed above the pipes.

The trench was backfilled and tamped in 1-foot lifts to grade with native soils. In locations where the

trenches were located in roadways or parking lots the top 6-inches of fill was compacted crusher run s
base provided for repaving. Piping which is above ground in the compound is galvanized steel. Figure

7 shows the Sparge System Piping and Instrumentation Diagram.
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4.0 INITIAL SUBSURFACE CONDITIONS

The effectiveness of the installed remedial system will be evaluated relative 1o the initial subsurface
conditions. This section presents the baseline groundwater gradient, groundwater quality and soil

quality which were identified prior to start up of the remedial system.

4,1 _Groundwater Gradient
A complete groundwater gauging round was performed on March 8, 1992 prior to remedial system start-

up to document the initial site conditions. The gauging data are included in Appendix B. The overall
site overburden and bedrock groundwater flow directions were similar to previous gaugings and
indicated flow to the north toward the Swamp River. The gradients were slightly lower than previously

measured, 0.35 % and 0.34 %, respectively for the overburden and desp bedrock aquifers.

A contour map of the overburden groundwater elevations is shown in Figure 9. The gradient across this
area, as measured between VEP+4 and GT4S was 1 %. The additicnal monitor points determined that

the overburden aquifer is not existent in the area around VEP-3 and VEP-5 due to the presence of a

bedrock mound.

A comparison of the groundwater elevations in the deep bedrock and the overburden indicates that an
upward vertical gradient of approximately 0.18 feet is still present across the site with the exception of
the area around MW-2D1 where a downward gradient of 0.71 feet was observed. A comparison of the
deep and shallow bedrock elevations, as measured at MW-2D1 and MW-202, shows that there is only g
0.01 foot upward vertical gradient within the bedrock; however, a comparison between MW-202 and RW-

10 indicated an upward vertical gradient of 0.15 feet. It is not clear at this time what is causing these

differences in vertical gradients.

4.2 Groundwater Quality
Groundwater samples were collected from select weils on March 10, 1992 in order to document

concentrations of dissolved level VOCs prior to system start-up. Compiete laboratory resuits as well as
a table of alf historical laboratory results are included in Appendix C. Figure 10 shows a contour map of
the total VOC concentrations, The major pertion of the plume is situated between GT-7$ and RW-1S,
where detected concentrations were 299,000 - 526,000 parts per billion (ppb). GT4$ and GT-5S denote
the downgradient edge of the plume; detected concentrations at these locations were 21 and 31 ppb.

The specific VOCs which were detected included toiuene, trichlorgethene (TCE), trans -1, 2 -
dichloroethylene {trans-1,2 - DEC), methylene chloride, vinyl chloride, and carbon tetrachioride. Table 5

shows the concentrations which were detected in each well. These compounds have all been previcusly
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Table 5

VOC Concentrations in Groundwater
March, 1992

Toluene 240,000 B0 170,000 73.5 440,000 84 48,000 10

TCE 34,000 i15 41,000 18 59,000 11 2,000 7 130
Trans-1,2 DCE 19,000 6.5 9,600 4.5 16,000 3 8,400 21 9 51
Vinyl Chloride 8,100 2 4,800 2 3,200

Methylene Chloride 11,000 2

Carbon Tetrachloride 5 . .3
1,1 1-TCA 7 I R
1,1 2-TCA 12

PCE 42

Ethylbenzene 22

TOTAL VOCs 295,100 100 225,483 100 526,000 100 61,600 21 N 184

Note: All results are expressed in ug/L



detected on-site with the exception of methylene chloride and carbon tetrachloride,

The percentages of each compound {in relation to the total detected VOCs) for GT-7S and RW-1S are
also shown in Tabie 5. Toluene constituted approximately 80% of the dissolved VOCs; TCE

approximately 11% and trans-1, 2 - DCE approximately 5%.

The June 1990 VOC concentrations detected in RW-18 are also shown in Table 5. The total VOCs were
slightly higher in 1992 than in 1990 (299,100 vs. 225,483 ppb, respectively). The Individual percentages

of detected VOCs were similar, with the exception that low levels of several other VOCs had previousty

been identified in 1920. The dilution and higher detection limits reported for the 1992 data may have

masked the detection of these compounds during the 1992 sampling.

A more detailed comparison of the ratios of toluene, chlorinated compounds, and vinyl chloride and
trans -1, 2 DCE, (iwo breakdown products), was performed to ald in evaluating contaminant degradation
and removal (Figures 11 a, b, and ¢). At GT-7S, the assumed source area, the vinyl chloride and

trans -1, 2 DCE concentrations (DCE) were very low, 0 and 3 % of the total chlorinated compounds,
respectively. Slightly‘downgr'adient, at RW-1S the concentrations of this breakdown compounds
constituted 10 and 15% of the total chlorinated compounds. At the edge of the plume, at GT-5S, the

percentages were 0 and 30%. These ratios will be evaluated throughout the remediation process.

A groundwater sample was also collected from the upper bedrock aquifer, RW-1D, in order to document
the initial concentrations prior to system start-up. Total detected VOCs were 3,680 ppb. This compares
to 1,804 ppb in June 1990. Toluene constituted 73% of the total VOCs, and vinyl chioride and trans -1, 2
DCE constituted the remaining 27%. No other chlorinated VOCs were detected.

4.3 Soil Quality
During remedial point installation soil sampling was performed to further delineate the subsurface extent

of VOC impacts. A summary of the monitored intervals, PID readings and laboratory analytical results
are presented in Table 6 (Summary of Soil Monitoring Results). The complete soil laboratory analytical

reports are presented in Appendix C.

As indicated in Table 6, soil screening, using the PID, indicated elevated (above 100 ppmv) vclatile
organic levels at the locations of NVP-1, SP-1, VEP-1 and GT-7S. Concentrations of approximately 50
ppmv were detected at the locations of SV-1 and VEP-3. Tcluene was the compound detected at the
highest concentration, of 7,580 ppb and 1,990 ppb, at the locations of NVP-1 and SP-1. PID results

exhibited much higher concentrations than the laboratory data.
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RW-1S
VINYL CHLORIDE V8. OTHER
CHLORINATED COMPOUNDS

VINYL CHLORIDE
6100 10%

CHLCRINATES
53000 Q0%

CONCENTRATIONS IN PARTS PER BILLION
SAMPLING DATE: 3/10/92

GT-5S
DCE VS. OTHER
CHLORINATED COMPOUNDS

DCE
9 30%

CHLORINATES
21 70%

CONCENTRATIONS IN PARTS PER BILLION
SAMPLING DATE: 3/10/92

GT-78
VINYL CHLORIDE VS. OTHER
CHLORINATED COMPOUNDS

CHLORINATES
86000 100%

CONCENTRATIONS IN PARTS PER BILLION
SAMPLING DATE: 3/10/92

GT-58
VINYL CHLORIDE VS. OTHER
CHLORINATED COMPOUNDS

CHLORINATES
21 100%

CONCENTRATIONS IN PARTS PER BILLION
SAMPLING DATE: 3/10/82

Figure 11b Ratios of VOCs in Groundwater
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SAMPLING DATE: 3/10/92
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CONCENTRATIONS IN PARTS PER BILLION
SAMPLING DATE: 3/10/92

Figure 11b Ratios of VOCs in Groundwater




TABLE 6

SUMMARY  OF SOIL MONITORING RESULTS

NVP-1 810 190 Methylene Chloride 34 ppb
Acetone 31 ppb
1,2-Dichloroethene 24 ppb
Trichloroethene 615 ppb
Toluene 7,580 ppb
SP-1 16-18 150 Methylene Chioride 290 ppb
Acetone 340 ppb
1,2-Dichloroethene 190 ppb
Trichlorcethene 210 ppb
Toluene 1,990 ppb
GT-85 35 0
4-6 0
68 0
810 4 Trichloethene 8 ppb
10-12 0
12-14 2
14-16 0
— — rrr—
RW-28 NO SAMPLES TAKEN
SV-1 810 7 : 1,2-Dichloroethene 20 ppb
13135 55
VEP-1 8-10 16 Not Detected
10-12 101
12-13 107
@13 75
VEP-2 052 2
24 0
4-6 2
6-8 1
810 1
1012 1
12-14 10 Not Detected
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5.0 CONTAMINANT DISTRIBUTION

The effectiveness of the installed remedial systermn will be evaluated relative to the cleanup of the identified VOCs
in the subsurface. VOCs released to the subsurface can be present in any of four phases: dissolved in
groundwater (dissolved phase), adsorbed onto sail particles (adsorbed phase), layers of non-agueous phase
liquids (liquid phase), or as vapors (vapor phase). This section details the identified phases, extent and
estimated volume of VOCs which are present in the subsurface at this site and which define the baseline

conditions for evaluating remedial effectiveness.

5.1 Methodoleoqies for Calculating Contaminant Volumes

5.1.1 Dissolved Phase

Overburden Aquifer
The areal extent of the dissolved phase was identified by the initial (March 1992) groundwater sampling. The

results are portrayed on the Total VOCs in Groundwater (Overburden Aquifer) map (Figure 10). The areas
between contoured intervals, the average concentration between contour lines and the saturated thickness, as
shown on the cross sections (Figures 12 and 13), were utilized to calculate the total volume of YOCs present in

the dissolved phase. Appendix D centains the calculations.

Bedrock Aquifer

An attempt was made to estimate the volume of VOCs in the bedrock. Much less data are available concerning
subsurface conditions, therefore, a range of values was produced utilizing different impacted areas and

porosities. Appendix D contains the calculations.

5.1.2 Adscorbed Phase

The field screening VOC data from soil samples were utilized to define the areal extent of the adsorbed phase.
Figures 14 and 15 shows the defined areas of adsorbed phase VOCs in the saturated and unsaturated zones.
The unsaturated and saturated zones were delineated separately because they are remediated by different
technologies. For caleulation of the contaminant volumes the total areas were divided into subareas based upon
different VOC concentrations. The cross sections were utilized to determine the impacted thicknesses.

Appendix D contains the contaminant loading calculations.
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5.2 Contaminant Volumes

Cverburden
The calculated contaminant volumes determined for this site are shown in Table 7. The saturated adsorbed

phase contained the highest amount of VOCs, 1774 pounds. The unsaturated adsorbed phase contained 700
pounds, while the dissclved phase contained only 45 pounds. The total VOCs identified in the subsurface were
2,519 pounds. Figure 16 shows the relative distribution of the phases. The vapor phase and liquid phase were

nonexistent or negligible.

Bedrock

The contaminant mass calculations for the bedrock aquifer provided the following range of estimates of
dissclved phase VOCs; 2 to 25 pounds. Due to the low porosity and small surface area of contaminant contact
with the rock, it is assumed that the absorbed phase VOC volume is small. These numbers are rough estimates

but do provide a good indication of the relative contaminant loading in the bedrock.
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TABLE 7

CONTAMINANT DISTRIBUTION IN THE OVERBURDEN

Dissolved Phase 45 : 1.8
Unsaturated Adsorbed Phase 700 27.8
Saturated Adsorbed Phase 1,774 70.4
Liquid Phase Negligible Negligibie
Total VOCs 2,518 100
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6.0 REMEDJAL SYSTEM PERFORMANCE

e

ot ﬁ‘:,k‘ K
The remedial system has been in operation since March 9, 1992) During this initial 3 months of operation each
E T e

of the individual remedial systems (groundwate?’é?fr‘action, groundwater treatment, soil vapor extraction, and air
sparging) have been operated and data associated with the operation has been collected. This section presents

the initial start-up data and first 3 months of system performance.

6.1 Groundwater Extraction System

6.1.1 Operation Summary

The groundwater extraction system was started on March 11, 1992. During the first month of operation the
system ran only intermittently while the programmable overide protection system was tested and debugged. The

systemn ran_continuously during the rest of the monitoring period with one down time period experienced from
- T

Y-

May 11 to May 2i}due to a problem with the air stripper transfer pump.

6.1.2 Verification of Hydraulic Control

In order to verify hydraulic control and complete Capture of the overburden dissolved plume, groundwater
gauging was performed. The groundwater elevations were contoured and flow lines plotted. Figure 17 shows

the resultant map. Impacted groundwater is being captured as designed.

6.1.3 Flow Rates/Total Gallons Extracted

The initial start-up flow rates for RW-18 and RW-2S were 1.7 gpm and 0 gpm, respectively. The average flow
rates observed over this monitoring period were 1.0 gpm and 0.3 gpm, respectively. The flow rates are lower
than the pilot test design flow rate of 2 gpm. This is due to the fact that there is limited recharge to the
overburden agquifer in this area. This is evidenced particularly at RW-2S which is dry most of the time except
after a rainfall event. The bedrock high appears to affect the overburden groundwater table, as discussed in

section 4.1.

Over this monitoring period a total of 77,030 gallons of water have been extracted from the subsurface. Table 8

shows the gallons extracted from each well over time.

6.1.4 Extracted VOC Concentrations/Removal Rate

The dissolved concentrations being extracted from the subsurface were evaluated through collection and
sampling of water entering the air stripper (A/S influent). Sampling was performed on March 11, 1992. A
triplicate sampling was performed to gquantify the variation in the results. The detected concentrations are shown

in Table 9. There was quite a range in concentrations between the three samples, particularty for TCE.
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PUMPING SYSTEM DATA SHEET

Table 8

03/11092

680

120

680

120

800

3,028 154.07 466,513.87 1.03 1.03
03f12/92 1,030 330 350 210 560 2,120 154,07 326,568.71 0.72 1.75
03/20/g2 1170 430 140 100 240 908 154,07 139,854.16 0.31 2.06
03/20/92 1,410 €10 240 180 420 1,590 154.07 244,919.78 0.54 2.60
04/10/92 1,980 720 570 110 680 2,574 154.07 396,536.79 0.88 3.47
04/24/92 27,030 920 25,050 200 25,250 85,571 154.07 14,724,343.982 32,50 35.98
05/26/92 44,520 1,410 17,490 490 17,980 68,054 154,07 10,484,899,15 23.15 59,12
08/03/92 48,190 2,760 3,670 1,350 5,020 19,001 154.07 2,927,374.51 6.46 65.59
06/11/82 60,800 3,080 12,610 300 12,910 48,864 154.07 7,528,367.52 16,62 82.20
08/12/82 61,420 3,130 620 70 £90 2,612 154.07 402,368.21 0.89 83.09
06/26/92 69,060 3,870 7,640 740 8,380 81,718 154.07 4,686,732.75 10.79 83.88
06/27/92 70,500 3,820 1,440 50 1,480 5,640 154,07 868 882,08 1.82 95.80
06/29/92 _72.990 4,040 2,490 120 2,610 8,878 154.07 1,622,001.49 3.36 99 16




Dissolved Concentraticns from Groundwater Extraction System
' March 11, 1992

A/S Influent #1 130,000 5,200 10,100 3,400 148,700
A/S Influent #2 99,000 2,600 7,900 < 10,000 109,500
A/S Influent #3 170,000 23,000 11,000 < 10,000 204,000
Mean 133,000 10,267 9,667 N/A 154,067
Standard Deviation 35,595 11,104 1,595 N/A 47,478

The mean total VOC concentration was utlized to calculate the pounds of VOCs removed from the subsurface
during this monitoring period. A total of 99.16 pounds have been removed through the groundwater extraction
system. Table 8 shows the removal rates over time. As the removal rate is based upon the influent
concentration, which did show a range from 109,500 to 214,000 ug/l, the actual pound removal may be 70.5 to
131 pounds. These values are higher than the initial estimate of dissolved phase VOCs due to additional
dissolution of VOCs from the adsorbed phase.

6.2 Groundwater Treatment System

The air stripper removal efficiency was evaluated through comparison of influent and effluent water quality to the
air stripper. The removal efficiencies ranged from 99.54 to 100 %, depending upon the compound.

Table 10 shows the removal efficiencies by compound.

The removal efficiency of the entire treatment system, carbon polish plus air stripper, was 100 %. The VOC
effluent concentrations sampled monthly to meet discharge requirements showed non detectable levels. Table

11 shows the sampling dates. The ana!yﬁcal laboratory data are included in Appendix D.
Based upon the initial analytical data and air stripper removal efficiency, the carbon polish has been loaded with

less than 0.1 pounds of VOCs. Each carbon cannister should be able to remove approximately 20 pounds of
VOCs.

24



Table 10

Air Stripper Effluent Concentrations and Percent Removal Efficiency

A/S Eff #1 74 99.94 8 99.85 11 99.89 < 10 100
A/S Eff #2 99 99.9 12 99.54 17 99.78 <10 N/A
A/S Eff #3 110 999 12 99.95 16 99.85 < 10 N/A
Table 11
Total Groundwater Treatment System Effluent Concentrations
3/11 ND
4/25 ND
5/30 ND
6/27 ND
ND = Non detectable
Table 12

Comparison of Design and Actual SVE RO1

GT-6S 15 0.67 1.4 1.4

GT-75 20 0.3 8.2 8
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6.3 Soil Vapor Extraction System

6.3.1 System Operation

The SVE system was started on March 9, 1992 and maintained continual operation throughout this monitoring
period. The air flow rate recorded before the blower was 108 cfm. This compares to design air flow rate of 175

scfm. The rate is lower than the design value, undoubtedly due to the close spacing of vapor extraction points,

which, in combination, are withdrawing more air than can recharge the subsurface, thus producing an overall
flow rate lower than the potential rate. The operational vacuum throughout the monitoring period was 50 inches
of water. This vacuum is higher than the design value of 35 inches because it was decided that a higher

vacuum would increase the vapor removal rate.

6.3.2 Verification of Radius of Influence

The radius of influence (ROI) of the SVE system was measured in the field by recording vacuum readings at
several monitor points. The results are shown in Table 12. These results show that greater vacuum has been
oberved than the pilot test estimated. The combination of multiple vapor extraction points is creating a greater

vacuum response in the subsurface.

If the observed readings are extrapolated to the 0.1 inch water column effective ROI, the actual SVE system has
a ROI of 32 feet (versus the pilot test value of 27 feet). The verification of the actual ROl ensures that all

unsaturated soils are adequately being vented.
Vacuum readings were also recorded at the monitoring points during air sparging operation. The vacuum
readings decreased only slightly, indicating that net vacuum was maintained during sparging, ensuring the that

all air sparge vapors are being captured.

6.3.3 Extracted VOC Concentrations and Removal Rates

The VOC concentrations extracted by the entire SVE system ranged from 8 to 38 ppmv as recorded with a PID
with a 11.7 head. FID data were also collected. Originally the FID values were much greater than measured by
the PID due to the presence of methane. After two months of operation, the two instruments recorded similar
VOC levels, with the FID showing slightly higher ievels ranging from 20 to 32 ppmv. Table 13 reposts all of the
VOC levels recorded. Air samples were collected and anatyzed in the laboratory on several dates. Table 14
shows the analytical results. The detected concentrations are significantly lower than the comresponding field
readings. The identified compounds and their percent of the total VOCs were: toluene 40 - 75 %, TCE 25 - 34 %
and trans-1,2-DCE 0 - 29 %, varying with the sampling date. These three compounds were the only detected
VOCs.
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Table 13
SOIL VAPOR EXTRACTION OPERATION DATA

03/09/92 8 86 8 4200 205.8376 0.6216 0.017 0.0104 0.0104
03/12/92 7.9 7.9 4200 205.8376 0.6139 3.000 1.8416 1.8520
03/20/92 122 66 12.2 4000 196.0358 0.9028 7.375 6.6585 8.5104
03/20/92 13 66 13 4000 196.0358 0.9620 0.083 0.0801 8.5806
03/20/92 13.4 54 13.4 4000 196.0358 0.9916 0.042 0.0413 8.6319
03/20/92 24 74 24 4000 196.0358 1.7761 0.208 0.3694 9.0013
03/27/92 74 24 3800 186.2340 1.6873 7.000 11.8109 208122
04/10/92 52 24 4000 196.0358 1.7761 14.000 24.8652 45.6774
04/24/92 38 38 2100 1029188 1.4764 14.000 20.6692 66.3465
05/08/92 16.7 16.7 3600 176.4323 1.1123 14.000 15.5718 81,9183
05/26/92 10 10 3600 176.4323 0.6660 18.000 11.9886 93,9069
06/03/92 20 20 3600 176.4323 1.3321 7.398 9.8517 103.7586
06/03/92 28 28 3600 176.4323 1.8649 0.063 0.1166 103.8751
06/03/92 32 32 3500 171.5314 2.0721 0.083 0.1726 104.0477
06/03/92 29 29 3600 176.4323 1.9315 0.083 0.1609 104,2086
06/12/92 12 12 2200 107.8197 0.4884 9.000 4.3958 108.6044
06/26/92 11.2 11.2 3200 156.8287 0.6631 14,000 9.2830 117.8874

Note: 4/10/92 — AIR FLOW DATA WAS ESTIMATED



Figure 17
SVE SYSTEM REMOVAL
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Table 14

Laboratory Resuits of Total VOCs in SVE Effluent

(ug/)

Date Vent Vent and Sparge
Sept. 11, 1991 1,565 2,015
March 11, 1992 140 123

June 3, 1992 43 53

The VOC data collected from the field and the measured flow rate were used to calculate the pounds of VOCs
removed from subsurface. The total through June 26, 1992 was 118 pounds. Table 13 shows the calculated
pounds throughout the monitoring period. Please note that the air flow specified on this table is the total system

air flow which includes bleed air.

A trend of the daily VOC removal rate is shown in Figure 18. The daily pound removal rate has ranged from 0.5
to slightly higher than 2 pounds. These values almost exclusively reflect unsaturated adsorbed removal, as the
air sparge system was operational for only short times during this monitoring period. However, the increases

observed on March 20 and June 3 were due to the air sparge system being operational.

6.3.4 Individual Vapor Extraction Point Operation

A summary of the individual vapor extraction point operation is shown in Table 15. These data represent SVE

operation only as the sparge system was not in operation. Individua! vacuum, VOC levels and air flow are

shown on this table. The vacuum data shows that the initial vacuums were below the design vacuum, but after

continued system operation all points exhibited the design vacuum reponse (35 inches w.c.). The VOC data

indicates that VEP-6 and VEP-3 are withdrawing the highest VOC levels with maximum reported PID

concentrations of 70 and 27 ppmv, respectively. The other points are extracting low levels of volatiles,

approximately 1 to 2 ppmv. These data correlate with the contaminant distribution data which determined that%w ¢

2

the majority of the VOCs were not in the unsaturated soil.

6.3.5 Carbon Dioxide and Oxygen Utilization
In order to provide an indication of the biological activity and degradation occurring on site, carbon dioxide and

oxygen concentrations were measured in the extracted SVE air stream. The carbon dioxide was measured

28



.Fj

individual Vapor Extraction Point Operational Data

Table 15

Date 5/8

Vacuum (in wc) 45 41 40 41 410 41 NM
Date 3/11

Vacuum (in wc) 37 37 36 36 36 37 37
Date 3/27

Vacuum (in wc) NM NM NM NM NM NM NM
Date 4/24

Vacuum {in wc) NM NM NM NM NM NM NM
Date 5/8

VOC Concentration 1.6 1.8 1.1 0.7 0.5 45 2.0
{(ppmw]} Date 3/11

VOC Concentration 9 17 10 44 40 70 25
{(ppmw)* Date 3/27

VOC Concentration 27 24 27 09 0.5 68 0
{ppmw) Date 4/24

VOC Concentration 0.7 0.8 13.2 1.5 1.0 7.5 0.3
(ppmw) Date 5/8

Air Flow (cfm) NM NM NM NM NM NM NM
Date 3/11

Air Flow (cfm) 18.7 11 12 7.7 13.2 8.8 2,2
Date 3/27

Air Flow (cfm) 18.7 215 22 22 215 19.8 22
Date 4/24

Air Flow (cfm) 24.6 26.4 31.7 229 25 25 21

NM = Not measured

* = Measured with a PD except for 3/27.
in wc = inches water column
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utitizing draeger tubes; the oxygen concentration was measured utilizing an explosimeter. Table 16 shows the

reported values.

The oxygen levels show a 0.5 and 0.7 decrease from background levels, indicating oxygen utilization by bacteria.
The carbon dioxide percentages were 0.17 and 0.27 percentage points above ambient air background levels,
also indicating bacterial activity. With the measured data it is not possible to determine whether the bacterial

activity is from degradation of VOCs or natural soil organic material.

Table 16

Oxygen and Carbon Dioxide Percentages in SVE Effluent

Date SVS Effluent | Ambient Air | SVS Effluent | Ambient Alr
0, Co,
4/24 /92 20.80% 21.4 0.20% 0.03
5/8,/92 20.20% 20.9 0.30% 0.03
6/3/92 20.90% NM NM NM

6.4 Air Sparge System

6.4.1 Operation Summary

The air sparge system was operating only intermittently during this monitoring period. Groundwater extraction
system down time and the need to verify the actual air injection rates were the cause of the intermittent
cperation. The system was in operation for 21 days and evaluation of the subsurface response was performed

during these operating times.

6.4.2 Verification of Radius of Influence

The actual operational ROl was compared with the design ROl to verify effective system operation. The air
sparge was operated at varying flows ranging from 12 to 24 ¢fm. At the end of each flow rate interval the
dissclved oxygen concentration in the groundwater was monitored at varying distances. Table 17 shows the
recorded values. The data Indicate that at a flow rate of 20 cfm an effective ROl of 20 feet was measured {based
upon an increase of at least 1 mg/l dissclved oxygen).. This correlates with the design data, 24 ¢fm and 22 foot
ROl Additional dissolved oxygen data was collected to define background levels and to indicate the air sparge

influence. Table 18 shows the results.
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Table 17

Reverification of Air Sparge ROI - increase in Dissolved Oxygen Concentrations {ug/l)

Alr Flow GT-1S (10 ft) | GT-6S (15 ft) GT-3S (20 ft)
Rate {cfm)
12 10 0.5 0
16 6.8 1.2 0.6
20 8.4 1.9 3.5
24 9.6 1.9 5.2

6.4.3 System Effectiveness

The SVE removal rate is the primary indicator of an effective air sparge system. As discussed in section 6.3.3,
during several sparge system operation periods increases in the pounds removal rates of VOCs were observed.

When the sparge system operates for a longer pericd, a better evaluation can be performed.

6.5 Of-Gas Treatment System

6.5.1 Total System Effluent Concentrations

A temporary vapor phase carbon was Installed to treat the off-gas from the treatment system. The off-gas
concentration from the total remedlal system, after the vapor phase carbon, was monitored monthly to document
the VOC levels emmitted into the atmosphere. Table 19 contains the monitoring results.

Table 19

Off-Gas Effluent Monitoring Results

Monitoring | PID/FID | Laboratory T
Date (ppmv) (ppmv) , ‘ >
3/11/92 ND " P b
4/10/92 0 NM B
5/8/92 0.2 NM
6/26/92 0 NM
M = not measured
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6.5.2 Evaluation of Total Loading to Vapor Phase Carbon Unit

The vapor phase carbon was temporarily instalied in order to collect off-gas concentration data to better
evaluate permanent off-gas treatment systems. In order to do this, the total pounds of YVOCs emmitted from the
SVE system and air stripper were combined and an estimate of the total amount of carbon used to treat these
VQCs was obtained. The total amount of carbon utilized durlng this monitoring period was 1,800 pounds. The
vapor phase carbon cannister contains 2,000 pounds, therefore the first cannister is 90 % spent. The monthly
carbon utilization was approximately 600 pounds. These calculations are based upon a carbon loading rate of
12 % by weight. A cost analysis of continued useage of vapor phase carbon will be developed prior to selection

of the permanent alternative.

6.6 Summary of Remedial System Effectiveness

Through June 1992, the remedial system at this site has removed 217 pounds of VOCs from the subsurface (118
pounds through soil vapor extraction and 99 pounds through groundwater extraction). The 217 pounds of the

estimated 2,519 total pounds identified in the subsurface represents over 8 %.
To document the remedial effectiveness, a groundwater sampling round was performed on June 30, 1992.

Concentrations decreased in GT-7S by 28 % and 94 % In GT-6S. Figure 12 shows the VOC contour map of the

results. Additional data will need to be evaluated to document declining trends.
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Table 18

DISSOLVED OXYGEN in mg/l

11~Mar—-92 ot 1.06 23 0.7 3.15 0.37

24 —-Mar—-92 On 6.4 58 0.7 3.65 045! ° 0.75 1.9

24 -Apr—-92 Off 0.46 037 0.34 3.53 0.41 0.41 1.55

08—May-92 Oft : 0.3 0.36 0.69 0.4

03-Jun-92 Off 0.39 0.36 0.4 234 0.3 1.85 0.26
03-Jun-92 On 0.32 0.34 0.3 2.26 0.51 0.19
03—-Jun—-92 On 0.24 0.65 215 0.52 0.49 0.1
03-Jun-92 On 0.3 0.26 244 0.52 0.21 022
26-Jun-92 On 8.85 3.9 4,25
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SUMMARY

TABLE 6

OF SOIL MONITORING RESULTS

VEP-3 24 30
46 50
68 60 Methylene Chloride 24 ppb
Trichloroethene 4 ppb
1—
VEP-4 2-4 0
4-6 0
68 0
8-10 0
1012 NOT MEASURED Methylene Chloride 16 bpb
Trichloroethene & ppb
Ir —
VEP-5 24 5 Methyiene Chicride 38 ppb
1,2-Dichloroethene 16 ppb
Trichloroethene 41 ppb
B-10 NOT MEASURED Methylene Chloride 14 ppb
Acetone 31 ppb
Trichloroethene 7 ppb
Toluene 140 ppb i
GT-78 @7 250 No Samples Taken
KEY:

LAB ID

GT-GS
SP-5
sv.2
Sv-3
Sv-4
S§V-5
svV6
Sv.7

17

FIELD

GT-65
SP-1
VEP-1
VEP-2
VEP-3
VEP-4
VEP-5
GT-7S

10



Cross sections were developed to more clearly present the field screening results, both from the remedial
installation and prior subsurface explorations. Figures 12 and 13 show cross sections running north-south and
east-west across the study area.  The highest concentrations were below the water table in the area around
GT-15. These cross sections show that the areal and vertical extent of subsurface soil impact has been
indentified. The cross sectlons were additionally utilized to define the adsorbed phase mass loading which is

discussed in Section 5.0.
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1.0 INTRODUCTION

The Pawling Corporation site located in Pawling, New York is on the New York State Inactive Hazardous
Waste list specified as a Class 2 (Figure 1). A remedial plan was outlined and submitted to the New
York State Department of Environmental Conservation (NYS DEC)‘entitled "Work Plan for Subsurface
Remedial Design and Implementation, Pawiing Corporation”, dated May 25, 1989. The work plan was
approved by the NYS DEC Division of Hazardous Waste Remediation prior to initiation.

The results of this work plan were utilized to select and design a remedial system for this site, An
engineering report, "Remedial System Design, Pawling Corporation”’, dated February 26, 1991, was
prepared and submitted to the NYS DEC for approval prior to system installation. The design report was
approved on June 17, 1991. The approved system consisted of groundwater extraction wells, air
stripper and liquid phase carbon water treatment, air sparging, soii vapor extraction and vapor phase

carbon off-gas treatment.

This status report details the pilot test results, baseline conditions, remedial system instalfation and first

quarter operational information for the soil, air and groundwater treatment systems installed at this site.
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2.0 REMEDIAL SYSTEM PILOT TESTS

Air sparging and soil vapor extraction (SVE) pilot testing was performed prior to system instaliation in
order to correctly locate the sparge and vent points and tc determine the required equipment
specifications for air flow, vacuum and pressure. Groundwater pump testing had previously been
performed and the resuits are documented in the "Groundwater Investigation Pre-remedial Design

Report, Pawling Corporation”, dated January 3, 1691,

2.1_Test Protocol
The pilot testing consisted of three components: a vent test, a sparge test and a combined sparge/vent

test. The vent and sparge tests were performed first to define the individual equipment specifications
and to determine the most effective operational conditicns of these systems. The combined test
documented actual field response to the selected pressure and vacuum to verify the predicted responss.

- Each of these tests are described below.

2.1.1_Soil Vapor Extraction Test
The SVE test was performed by attaching a soil vacuum blower ta the pilot test vent well (GT-28) and

running the test at three vacuurn settings, 21, 35 and 44 inches of water and 34, 38, and 41 cfm,
respectively. Each vacuum setting was a phase of the test which defined a ROi and an off-gas Volatile
Organic Compound (VOC) concentration. These data aliowed selection of the vacuum which provided

maximum radius of inluence and proper blower sizing. Each phase was run until stabilization occurred.

2.1.2 Air Sparge Test
The air sparge test was performed by connecting a compressed air line to the top of a newly installed

sparge point (SP-1). Section 3.2 describes the construction details of the sparge point. The test was
performed at three pressures, 4 psi, 5 psi and 8 psi (10%, 40% and 115% over the pressure needed for
the air to overcome the 8.5 foot water column). All points were monitored for pressure and VOCs.
Dissolved oxygen (DO) and depth to water {DTW) were recorded in the monitoring wells at the end of
each pressure setting as removal of the pressure caps interfered with the pressure readings. Each
pressure test was until stabilization occurred. The induced responses to various air flows allowed for the

selection of an air flow which provided the greatest radius of influence without over-pressurization.



2.1.3 Air Sparge/Soil Vapor Extraction Test
The last phase of pilot testing was implementation of a combination air sparge/SVE test. This test was

conducted to record field response under actual operating conditions and to ensure that the responses
obtained from the individual SVE and air sparging tests matched the combined response test. The
combination test was run at 8 psi and 42 inches of vacuum, which were the maximum levels recorded
during the SVE and sparge tests. The objective of this test was to ensure that a net vacuum couid be

manitored across the site under maximum operating conditfons so that all sparge vapors were

contained.

2.1.4 Monitoring Network
The monitaring network utilized for the pilot tasts consisted of five existing monitor wells, a nested probe

screened at two intervals in the unsaturated zone, and three 0.25 inch stainless steel probes manually

installed to a depth of 3 feet.

Monitoring points were selected to provide multi-directional data at varying distances from the test well.
The distances were chosen based upon prior knowledge of soil permeability vaiues, as the radius of
influence is directly related to permeability. Additionally, monitaring points were installed to provide
information concerning potential vertical difference in response both in the unsaturated and saturated

zones. Figure 2 shows the layout of the pilot test monitoring array.

2.2 Soil Vapor Extraction Test Results

Vacuum in the subsurface generally decreases exponertially with distance. To calculate an effective
radius of influence and to determine anisotropic respaonse, the natural log {In} of the vacuum was plotted
versus distance. Linear regression was performed to determine the best fit lines and to evaluate -
carrelation coefficients with different data sets to assist in defining anisotrophy in the subsurface at the

site. Table 1 deplcts the resuits of the linear regression.

The data for this site indicated that a point at 14.5 feet exhibited an anomalous reading, therefore this
point was eliminated from subsequent analysis. Figure 3 also shows the determined best fit lines and

the determined RQI for each vacuum setting. A vacuum of Q.1 inches of water was selected to define a

significant response (ROI).
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TABLE 1

LINEAR REGRESSION CORRELATION COEFFICIENTS

Vacuum All data points Without 14.5 foot paint
21" 0.62 : 0.92
35" 0.87 0.97
44" 0.88 0.95

The determined ROI for each vacuum was plotted versus each vacuum setting to select the vacuum
above which not greater ROl was observed. The maximum ROl obtained was 27 feet at 35 inches of
water vacuyum (Figure 3). VOC effluent concentrations at each vacuum setting were also evajuated. The
vacuum which produced the highest effluent VOC concentration was selected for the design. This value
also correlated with the most effective vacuum ROL Figure 3 shows these resuits. The pilot test results

indicated that the desigh parameters for this site should be a vacuum of 35 inches of water at 38 cfm air

flow per point.

The data was further evaluated through use of a Groundwater Technology, Inc. developed air flow madel
which utilized the pilot test vacuum versus distance resuits and calculated the area through which
sufficient air could be drawn to remove a selected percentage of the contaminants over a desired time
period. This model determined that for an anticipated removal rate for tetrachloroethyiene of 99% and
365 days of operation the design spacing for the vent points at this site was 20 feet. The air flow model

provides a mare conservative ROl and therefore this distance was utilized for system design.

2.3 _Air Sparge Test Results

The air sparge test ROl was evaluated through several parameters:

= observed distance indicating increased dissolved oxygen
= ohserved distance indicating rising water elevations
= observed distance indicating increased YOC concentrations

= observed distance indicating pressure response.

A pressure versus distance graph was evaluated to select the pressure which provided the maximum

ROl without over pressurization (Figure 4). The determined ROls were 11.5, 15 and 16 feet for 4, 5 and

4
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8 psi, respectively. The ROI for each test pressure was plotted to select the pressure above which no
increase in radius of response was observed (Figure 5). The determined ROl was 18 feet at the

maximum pressure of 8 psi.

The graphs of the other test parameters were compared to the pressure response (Figure 4). Tabie 2
shows the determined ROl for each of these parameters. VOC and pressure increases indicate the
lowest RO! at 14-16 feet. The ROI exhibited by DO and groundwater increases during the air sparge

pilot test was 22 feet.
TABLE 2

AIR SPARGE RADIUS OF INFLUENCE DETERMINATION

PARAMETER - MAXIMUM RADIUS OF INFLUENCE {(FEET)
Pressure Response 16
Dissolved Oxygen _ 22
Increase in Water Level _ 22
Increase in VOCs 14

2.4_Air Sparge/Soil Vapor Extraction Test Resuils
The air sparge/SVE test determined that net vacuum was maintained at 35 feet from the SVE point. The

results are shown in Figure 5. These data document the capture of the air sparge off-gases within the

design SVE ROI of 20 feet.
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3.0 FINAL SYSTEM CONFIGURATION

3.1_System Qverview
The final system layout and selected equipment, as determined through the pilot testing, are shown in

Figure 6 and Table 3. The system consists of four major components: 1) groundwater extraction
through overburden pumping wells and treatment through air stripper and carbon polish, 2} unsaturated
soil treatment through a soil vapor extraction system, 3) saturated soil treatment through an air sparge
system, and 4) off-gas treatment through vapor pﬁase carbon. A description of the remedial point
construction and each component of the remedial system are presented in the following sections.

TABLE 3

SYSTEM LAYOUT AND FINAL SYSTEM SPECIFICATIONS

ORIGINAL DESIGN LAYOUT FINAL LAYQUT

8 SVE Points 1 Air Sparge/SVE Point
5 Air Sparge Points 1 Air Sparge Point

3 Recovery Wells 6 SVE Points

2 Overburden Recovery Wells
1 Bedrock Recovery Well {not aperational in
this phase)

FINAL SYSTEM DESIGN SPECIFICATIONS EQUIPMENT

SVE - 175 scfm @ 35" vacuum 5 Hp, 460 Voit, Regenerative Blower
{based on total ROl of 210 scfm @35" vacuum
7 SVE points) 2-30 gailon moisture separators
2 - 1,800 Ib vapor paks
AIR SPARGE - 24 scfm @ 8-10 psi 15 Hp, 460 Volt, 52 scfm @ 100 psi
(12 scfm per point) (28 scfm for pumping system)
Air dryer
Timer

GROUNDWATER RECQVERY -
2 wells @ 2 gpm 2 - 1.5" long 4-gailon ejectors

{overburden recovery oniy) 2 - ejector controfiers
2 - water meters

GROUNDWATER TREATMENT -

99%+ Removal of Organics 1 - ESI® 7 tray air stripper
4 gpm 2 - Hadley® 200 Ib liquid phase carbon
absorbers
-~ 2 B W0mitrow Fre G iders
OVERRIDE PROTECTION Programmabie controlier
6
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As shown in Table 3, the final system configuration was slightly different than the design layout due to
subsurface vanations. Site hydrogeologic conditions and saturated and unsaturated contamination
identified during remedial installation were utilized to appropriately modify the design layout. During the
alr sparge and SVE point installation, the saturated thickness was determined to be less than the design
thickness, and two small for effective air sparging. The number of air sparge points instailed was
therefore less than the original estimate. Additionally, the third recovery well was not instalfed due to

lack of an overburden water table at this location.

The final monitor point system consisted of:

» One sparge point (SP-1)
= one combined sparge/soil vent point (SV-1)
x six vapor extraction points (VP-1 through VP-5) plus one existing monitor well (GT-25/VP-6)

» two overburden recovery wells (RW-1S and RW-2S)}
= one bedrock recovery well (RW-1D} (presently not a pumping weil)

Monitor points were aiso installed to monitor the effectiveness of the remedial system. The points
instalted consisted of two monitor wells (GT-6S and GT-7S) and one nested vapor probe (NVP-1).

3.2 Remedial and Monitor Point Construction

During the period from September 9 through 19, 1991, a Mobile B-61 hollow stem auger drill rig with
split spoon sampling capabilities was utilized to instali the remedial points. Additionaily, an air rotary
teéhnique was utilized at selected locations where auger refusals were encountered due to the presence
of boulders. Monitoring weils and vapor extraction points were constructed of two-inch diameter, PVC
screen and riser with flush-threaded joints. Sparge points were constructed of two-inch diameter FRP
screen and riser, with flush-threaded joints. The overburden recovery wells were constructed of six-inch

diameter stainless steel screen and riser. Well construction details are summarized in Table 4. The

complete well logs are included in Appendix A.

Split spoon soif samples were collected at the locations believed to contain elevated levels of volatile
organic compounds, as delineated during the previous phases of investigation. Spiit spoon soil samples
were screened in the field using a Photoionization Detector (PID - HNU with a 11.7 ev lamp) and one soil
sample from each drilling location was sent to the laboratory for analysis according to the EPA Method

8240. Section 4.3 details the soil sampling resuits,



TABLE 4

REMEDIAL AND MONITOR POINT CONSTRUCTION DETAIL

WELL ID TOTAL DEPTH WELL DIAMETER SCREENED
(FT BELOW GRADE) MATERIAL (INCH) INTERVAL
(FT BELOW
GRADE)
RW-1S 14 ST. STEEL 6 6-14
RW-2S 12 ST. STEEL 6 2-12
RW-1D 42 CARBON STEEL 6 2842
SPA1 16.3 FRP 2 14.3-16.3
SV-A1 13.5 FRP - SP 2 12-13
PVC - VEP 3-9.5
VEP-1 13 PVC 2 313
VEP-2 14 FVC 2 3-14
VEP-3 7 PVC 2 27
VEP4 12 PVC 2 2-12
VEP-5 5.3 PVC 2 2.3-5.3
GT-6S 16 PVC 2 3-16
GT-7S 12.2 PVC 2 2.2-12.2
NVP-1 9 PVC 2 5-9
24

KEY:

PVC - Palyvinyl Chloride
FRP - Fiber Reinforced Plastic
SP - Sparge Point
VEP - Vapor Extraction Point
NVP - Nested Vapor Paint

3.3 Groundwater Extraction System

An Ejector System® multiple well pneumnatic pumping system with U-3000 controllers and WETB 5* by '
18" long ejectors was depioyed to recover groundwater from two recovery wells on site (RW-1S and RW-
28). The system is powered and controlled by compressed air, and has the following components:

Air-operated ejector vessels
Bellows liquid level contral
Pneumatic control panel

In line flow meters




The system is designed to recover approximately 2 gallons per minute (gpm) from each of the recovery

wells. The system will consume approximately 11 cubic feet of air a minute {cfm) at a pressure of 25

pounds per square inch (psi).

Air-operated ejector vessels:
Each well contains an ejector vessel. The ejector vessel is a cylindrical hollow pressure vessel with two

inlet and one discharge check valves. The ejector vessel is constructed of carbon steel and the vaives

are constructed of 304 stainless steel. The ejector is located in the well at a depth of approximately 8

feet below grade.

The ejector has two operating cycles, fill and discharge. The fill cycle occurs without any pressure on
the vessel. This alfows the vessel to gravity fil. When the vessel is fuil the vessei is pressurized by the
air line and the water in the vessel is forced up through the discharge check vaive into the discharge
line. At the end of the discharge cycié the vessel is allowed to depressurize, vent and fill again. Flow

rates from the vessel are controlfled oy adjusting the fill and discharge cycie times.

Bellows liguid [evel controi (BBLC):
Each well contains one BBLC at the weall head. The BELC controis the ejector pumping rate by

restricting the high pressure air supply from the controi panel. A bubbter line indicates the column of
water that is above the eiector vessel by sensing backpressure that is created as water accumulates

over the ejector. The bubbler line is mounted approximately 3/8 inches above the intake for the ejector.

if the bubbler line senses sufficient amount of water above the ejector (approximately 10 inches) it allows

the pump to function at full capacity. At water levels less than 10 inches abave the ejector intake the
BBLC partiaily or completely restricts the high pressure discharge air to the pump. A gauge on the face

of the BBLC indicates the water [evel above the intake in inches of water. The BBLC is mounted leve! to

the wall of the recovery well road box.

In Line Flow Meters:
-inch Master meter water flow meters were instafled inside the equipment compound. For each of the

recovery wells the meters will accurately measure flow rate from each wefl and totalize the overall

volume of extracted groundwater.

Trenching and Piping:
All lines were installed in trenches approximately 3.0 feet below grade. -All lines installed in the trenches

were bedded on &-inches of clean, coarse sand prior to backfilling. A 6-inch lift of sand was also
installed above the pipes. The trenches were backfilled and tamped in 1-foot lifts to grade with native
soils.. Al trenches were located in the parking lots, therefore, the top 6-inches of fill was a compacted

9
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crusher run sub-base for repaving. Repaving will be conducted during the fall of 1992 by Pawling

Corporation.

- All lines were pressure tested prior to being buried. The pressure test was performed by sealing off the
line, installing a pressure gauge in the line and injecting compressed air to 10 psi. The air pressure in
the line was monitored for any changes and the line and all associated fittings were visually inspected

for any leaks. The pressure test was maintained for a duration.of 1 hour. All lines passed the pressure

test.

The groundwater extraction piping layout is shown in Figure 7, Groundwater Extraction and Sparge

System Piping and Instrumentation Diagram.

Well Completion:
Each recovery well head was enclosed in a traffic rated steel 2-foot square road box concreted into

place. The road box lid is boited closed and has gaskets to seal it form water intrusion. Each road box

houses the pump, beliows liquid level controiler, water flow adjustment valve, and an explosion proof

junction box required for heat taping water lines. The floor of the road box is filled with gravel to drain

any moisture that may enter the road box.

3.4 Groundwater Treatment System

Air Stripper:

An Ejector System, Inc. (ESI) Low Profile Cascade air stripper, Mode! STRP-AS, is used to remove VOCs
from the water system. The air stripper contains 7 stacked aeration trays each with a series of baffles
and bubblers. The air stripper is designed to treat a flow rate of 4 gpm at the anticipated contaminant
tevels with a maximum design ﬂow rate of 1¢ gpm. The ES! Cascade System comes equipped with

automatic level control and shut-off.

Transfer Pump;
Water from the air stripper is piped to a 210 gallon transfer equalization tank, The transfer tank is

constructed of high density polyethylene and is equipped with an air tight lid, a vent to the atmosphere,
and the appropriate fittings to mount the transfer pump probes. The water pump allows for equalized

pumping through the carbon polishing system.

Sediment Filters:
Two sediment fllter housings were installed after the transfer pump to remove any sediment or iron

particulates larger than 10 microns that would be in the water stream after the air stripping system. The
units are constructed of carbon steel and pressure rated to 250 psi. The filter housings each contain

10



FYSTEM NONTROH. PANAL

HPE HIFLUEHT FIPING
MPS COWSTRUCTION DETAlL

$p--m-ms
]
I e
1007
b AR COMPRESESOR, ACI
E 15 HP, 28V,

i CAPMGITY: '20 Ghi,
;g(‘“” PS} 2 oM @ 100 P

F—————— }- ————— FROW CNERIDE SWITCHES, P2
&’_Hﬂ.\

PARTICULATE
FILTER, CF1

3 pnAT
(FOR TEMPARART

PARTICULATE MUMPYSY
FILTER, 1

DESSICANT

AIR—DRYER, AD*

HP, f15Y,

)

i FLOW METER, B (TrPICAL;

PRESSURE SATING: 150 2Si
FIRINE QZE; 3747 npT

MFP: WASTER NETER

_ MOOEL
; 2 ~CA~HOSE T REERY
I WELSRE-Z RS NTERIOR
i EXTERIOR
i
£%51 U-—-3000 ) it
PNEUMATIC CONTROLLER (TYF) 2

TO WATER TREATUENT SYsTEM, B3

N

J‘"""f‘

(‘

st
REVIESF EMGR:
(e egeryrre
PROJEET ENGR:
HFROIECT WoAY

SIGHATURE bhTE

CLIENT g
i

S AT =TR-HOYE

142 —Gh—~RUB
/2" —CA—RUR

m Z& | i
i 74
L 2 —R=FC L
T T N
Bi ] . RW2 RW3
= | - N By R
P . FROM AECOVERY WELLS
wh ESl
oL Lf! WETR 3x3 TOP
FILL FJECTQR
CAFACITY: B GPW
. —— R R¥1 (TYF)
™ T RECOVERY WELL (TrPIGAL)
[ P - DAMETER: o
MATERIAL: STAINLERS STEFL
— SP~2 DESIGH FLOW: 3 GPW
DWMETER: 2 DMMETER: T
, MATERAL: FRP MATERIL: FRP
DEPTI: 18 DEPTH: 15!

OFERATING FLOW: 12 ACFW GPERATING FLOW: 12 ACFW

THES DRPEING AHD AU RTTAHUENTD O CMHGY), MWL SEEW PRODAGED EQ0 K BOUE USE OF THE BECPEMT
. fammxwlqmm;mnﬁmwm%w mmnmum&fmm“

|
i
|
i
!
z
ws

(T B GROUNDWATER ]';
DDETECHNOLDGY f

12 WALKER WAY '}r
ALBANY, MY 12305 (S18M58~2 444 ‘.
i

PAWLING CORP.

PAWLING, NY.

ARGUNDWATER EXTRACTION/ }
SPARGE SYSTEM i

PIPING & INSTRUMENTATION

DIAGRAM
DESIGNED BY; JDETAIED §¥r  oHEGRLD ov: o 13
WPS SaH/MWET TWK :
CEAWING ACAD FRLE: "
90,1 5i04—pz |
PROJECT NO. CONTRACT: 4
11165104 ¥
SR
DRAWHG: ) REVISION:

P2 3




several filter cartridges. A pressure gauge located on the top of each filter housing will indicate the need

for cartridge change outs. During the first three months of operation one change out per month was

needed.

The sediment filtters and housings keep the carbon polishing units from clogging with particuiates and

increase the usefut life of the carbon units.

Carbon Polishing Units:
Two liquid phase Hadley GAC units were installed after the sediment fiters. Discharge from the filter

units is piped through both GAC units as a treatment backup to insure a water discharge within the
acceptable discharge limits, Any residual VOCs remaining in the water stream after the air stripper are
adsorbed by the carbon. Each of the units contain 200 ibs of liquid phase GAC in a pressure rated
fiberglass tank. The units are equipped with pressure gauges before, between and after the units to

monitor the need far a change out. Each of the units can operate with pressures up to 150 psi.

Discharge Piping:
Effiuent from the carbon polishing system is discharged to the Swamp River approximately 150 feet

north of the equipment compound. The discharge pipe was constructed of 2-inch carbon steei pipe.
The pipe was mounted on waoden pilings spaced approximately 12 feet apart. These pilings carry the

discharge pipe to the Swamp River minimizing any impact to the wetlands area that surrounds the

discharge point.

The discharge fine is externally insulated and heat taped to prevent freezing of the line during the winter
months. The heat tape is controiled from a plug assembly and thermostat located inside the treatment
compound, The treatment system piping is shown on Figure 8, Groundwater Treatment and Soil Vent

System Piping and Instrumentation Diagram.

3.5 Soil Vapor Extraction Systemn

Vapor Extraction Points:
Six (6) Vapor Extraction Points (VEPs), plus one monitor well, were installed in the impacted zone of the

site (Figure 6, Remedial System Site Layout). The VEPs extract existing VOCs from the soii and any
additional VOCs that are produced from sparging activities. The number, spacing and location of VEPs
was determined after a field radius of influence (ROI) test (Section 2.1). Section 3.2 details the VEPs

construction.

11
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Piping;
Each VEP was piped via 2-inch, Schedule 80, PVC piping to a 4-inch, Schedule 80 PVC header pipe
located in the treatment compound. Each VEP is individually controlled by a ball vaive located near the

header pipe.

All lines were instafled in trenches approximateiy 3 feet below grade. All lines instailed in the trenches
were bedded on 6-inches of clean coarse sand prior to hackfilling. A 6-inch Iift of sand was also
installed above the pipes. The trench was backfilled and tamped in 1 foot lifts to grade with native soils.
In locations where the trenches were located in roadways or parking lots the top 6-inches of fill was a

compacted crusher run base provided for repaving.

Moisture Separators:
Two 30-gallon moisture separators, Model MS 300 D, were installed in line after the soil vent header pipe

and before the soil vent blower to reduce the moisture in the vapar stream. The separators allow water

vapor to condensate and collect. A manually operated drain vaive is located on the bottom of the

- .
separators to remove the collected moisture during routine maintenance visits.( Two site jglasses were )
LA
installed to monitor the increase in water without interrupting the vapor extraction system. &%‘
: B,

Scil Vapor Extraction Blower:
A 5 Hp, 480 volt regenerative soil vent blower, Model DR 707, was instailed to extract up to 210 cfm (at

35" vacuum) of vapor from the impacted soils via the soil vent network. The biower will be capabie of

producing a vacuum on the system of up to -60 inches of water column {(approximately 2.2 psi).

The sail vapor extraction blower is rated for Class 1, Division 1, Group D, hazardous locations. The
blower is equipped with a particulate filter to remave any sand or dirt particuiate that may be present in
the vapor stream before it reaches the blower. Two vacuum gauges mounted on the blower inlet pipes

before and after the particulate filter indicate the vacuum in the line and the need for the filter to be

cleaned.

The soil vapor extraction blower is equipped with an override system that automatically shuts down the
soil vent system in the event that the off-gas treatment system becomes inoperable. Figure 8 shows the

Soil Vapor Extraction Piping and instrumentation Diagram.

3.6_Air Sparging System

Sparge Paints:
Two sparge points were installed in the impacted area of the site. Each point can deliver 5-12 cfm of air

to the water table. The sparge point construction is detailed in Section 3.2, The bottom of each sparge

12



point is approximately 6 feet below the surface of the groundwater.

An electronic timer and solenoid valve allow intermittent airflow of the impacted area. The timer is

programmable to ailow for varied air flow intervals. Several different durations and intervais have been

evaluated during this start-up.

Air Compressor:
A 15 Hp, 460 voit Saylor Beall, Mode! 4515 20, electric air compressor capabie of producing 52 cfm

compressed air at 100 psi was installed to operate the pumping and sparging systems. The air
compressor is equipped with a fan cooled aftercooler that cools the compressed air and condenses
some of the water vapor in the compressed air. This condensate is removed by a water separator. The

compressor is mounted on a 200-gallon compressed air storage tank to allow for the steady operation of

the compressor and keep storage of air for any peak operation needs.

Desiccant Air Dryer: A desiccant air dryer, Model 204, and particulate filters were instailed after the

air compressor to remove moisture, residual oil and particulates from the air stream. The air dryer

conditions the operating air to provide more efficiert operation with lower operating maintenance.

Piping:

Compressed air is piped via 1-inch Schedule 80 PVC pipe to the sparge points. All lines were installed
in trenches approximately 3 feset below grade. All lines installed in the trenches were bedded on 6-
inches of clean coarse sand prior to backfilling. A 6-inch lift of sand was also installed above the pipes.
The trench was backfilled and tamped in 1-foot lifts to grade with native soils. In locations where the
trenches were located in roadways or parking lots the top 6-inches of fill was compacted crusher run
base provided for repaving. Piping which is above ground in the compound is galvanized steel. Figure

7 shows the Sparge System Piping and instrumentation Diagram.
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4.0 INITIAL SUBSURFACE CONDITIONS

The effectiveness of the installed remedial system will be evaluated relative to the initial subsurface
conditions. This section presents the baseline groundwater gradient, groundwater quality and soit

quality which were identified prior to start up of the remedial system.

4.1 Groundwater Gradient
A complete groundwater gauging round was performed on March 9, 1992 prior to remedial system start-

up to document the initial site conditions. The gauging data are inciuded in Appendix B. The overall
site overburden and bedrock groundwater flow directions were similar to previous gaugings and
indicated flow to the north toward the Swamp River. The gradients were slightly lower than previously

measured, 0.35 % and 0.34 %, respectively for the overburden and deep bedrock aquifers.

A contour map of the overburden groundwater elevations is shown In Figure 9. The gradient across this
area, as measured between VEP4 and GT4S was 1 %. The additional monitor points determined that
the overburden aquifer is not existent in the area around VEP-3 and VEP-5 due to the presence of a

bedrock mound.

A comparison of the groundwater elevations in the deep bedrock and the overburden indicates that an
upward vertical gradient of approximately 0.18 feet is stifl present across the site with the exception of
the area around MW-201 where a downward gradient of 0.71 feet was observed. A comparison of the
deep and shallow bedrock elevations, as measured at MW-201 and MW-2D2, shows that there Is only a
0.01 foot upward vertical gradient within the bedrock; however, a comparison between MW-2D2 and RW-
1D indicated an upward vertical gradient of 0.15 feet. It is not clear at this time what is causing these

differences in vertical gradients.

4.2 Groundwater Quality

Groundwater samples were collected from select wells on March 10, 1992 in order to document
concentrations of dissolved level VOCs prior to system start-up. Complete laboratory resuits as well as
a table of alil ﬁistorical laboratory results are included in Appendix C. Figure 10 shows a contour map of
the total VOC concentrations. The major portion of the plume is situated between GT-75 and RW-15,
where detected concentrations were 299,000 - 526,000 parts per billion {ppb). GT4S and GT-5S dencte
the downgradient edge of the plume; detected concentrations at these locations were 21 and 31 ppb.

The specific VOCs which were detected included toluene, trichlcroethene (TCE), trans -1, 2 -
dichforoethylene (trans-1,2 - DEC), methylene chioride, vinyl chloride, and carbon tetrachloride. Table 5
shows the concentrations which were detected in each well. These compounds have all been previously
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Table 5

VOC Concentrations in Groundwater
March, 1992

Toluene 240,000 80 170,000 75.5 440,000 84 48,000 10
TCE 34,000 1.5 41,000 18 59,000 11 2,000 7 130
Trans-1,2 DCE 19,000 85 9,600 4.5 16,000 3 8,400 21 9 81
Vinyt Chloride 6,100 2 4,800 2 3,200
Methylene Chloride 11,000 2
_ T P |
Carbon Teirachloride f5 j|{ 3 f
T H_\Ma‘

1,1 1-TCA 7
1,1 2-TCA 12
PCE 42

I Ethylbenzene 22

{ TOTAL VOCs 259,100 100 225,483 100 526,000 100 61,600 21 31 184

Note: Al resulis are expressed in ug/L




detected on-site with the exception of methylené chloride and carbon tetrachioride.

The percentages of each compound (in relation to the total detected VOCs) for GT-7S and RW-1S are
also shown in Table 5. Toluene constituted approximately 80% of the dissolved VOCs; TCE
approximately 11% and trans-1, 2 - DCE approximately 5%.

The June 1990 VOC concentrations detected In RW-1S are also shown in Table 5. The total VOCs were
slightly higher in 1992 than in 1990 (299,100 vs. 225,483 ppb, respectively). The individual percentages
of detected VOCs were similar, with the exception that low levels of several other VOCs had previously
been identified in 1990. The dilution and higher detection limits reported for the 1992 data may have

masked the detection of these compounds during the 1892 sampling.

A more detailed comparison of the ratios of toluene, chlorinated compounds, and vinyl chloride and
trans -1, 2 DCE, (two breakdown products), was performed to aid in evaluating contaminant degradation
and removal (Figures 11 a, b, and c). At GT-7S, the assumed source area, the vinyl chicride and

trans -1, 2 DCE concentrations (DCE) were very low, 0 and 3 % of the total chlorinated compounds,
respectively. Slightly downgradient, at RW-1S the concentrations of this breakdown compounds
constituted 10 and 15% of the total chlorinated compounds. At the edge of the plume, at GT-5S, the

percentages were 0 and 30%. These ratios will be evaluated throughout the remediation process.

A groundwater sample was also collected from the upper bedrock aquifer, RW-1D, in order to document
the initial concentrations prior to system start-up. Total detected VOCs were 3,680 ppb. This compares
to 1,804 ppb in June 1990. Toluene constituted 73% of the total VOCs, and vinyl chloride and trans -1, 2
DCE caonstituted the remaining 27%. No other chicrinated VOCs were detected.

4.3 Soil Quality
During remedial point installation soil sampling was performed to further delineate the subsurface extent

of VOC impacts. A summary of the monitored intervals, PID readings and laboratory analytical results
are presented in Table 6 (Summary of Scil Monitoring Results). The complete sail laboratory analytical
reports are presented in Appendix C.

As indicated in Table 6, soil screening, using the FID, indicated elevated (above 100 ppmv) volatile
organic levels at the locations of NVP-1, SP-1, VEP-1 and GT-75. Concentraticns of approximately 50
ppmv were detected at the locations of SV-1 and VEP-3. Toluene was the compound detected at the
highest concentration, of 7,580 ppb and 1,890 ppb, at the locations of NVP-1 and SP-1. PiD results
exhibited much higher concentrations than the laboratory data.
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RW-1S
VINYL CHLORIDE VS. OTHER
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SAMPLING DATE: 3/10/92

Figure 11b Ratios of VOCs in Groundwater
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Figure 11b Ratios of VOCs in Groundwater



SUMMARY

TABLE 6

OF SOIL MONITORING

. NVP-1 810 190 Methylene Chloride 34 ppb
Acetone 31 ppb
1,2-Dichloroethene 24 ppb
Trichloroethene 615 ppb
Toluene 7,580 ppb
k ———— 4
SP-1 16-18 150 'Methylene Chloride 230 ppb
Acetone 340 ppb
1,2-Dichloroethene 180 ppb
Trichloroethene 210 ppb
Toluene 1,990 ppb
i ]
GT-68 35 0
46 0
6-8 0
810 0 Trichloethene 8 ppb
10-12 0
12-14 2

RwW-25

14-16

NO SAMPLES TAKEN

Sv1 810 7 1,2-Dichloroethene 20 ppb
| 13-13.5 55 ||
VEP-1 810 18 Not Detected
' 10-12 101
1213 107
@ 13 75
VEP-2 0.5-2 2
24 0
4-5 2
68 1
810 1
10-12 1
12-14 10 Not Detected
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TABLE 6

SUMMARY  OF SOIL MONITORING RESULTS

VEP-3 24 30
45 50
. 68 60 Methylene Chioride 24 ppb
Trichloroethene 4 pph il
1
VEP4 . 2-4 0
46 0
68 0
810 0
10-12 NOT MEASURED Methylene Chloride 16 ppb
Trichlorosthene & ppb
VEP-5 24 5 Methylene Chloride 38 ppb
1,2-Dichloroethene 16 ppb
Trichloroethene 41 ppb
E
810 NOT MEASURED Methylene Chloride 14 ppb
Acetone 31 ppb
Trichlorosthene 7 ppb
Toluene 140 ppb
I GT-7S @7 250 No Samples Taken
KEY:
LAB ID FIELD ID
GT-GS GT-88
SP-5 SP-1
sv-2 VEP-1
8v-3 VEP-2
SV-4 VEP-3
SV-5 VEP-4
SvV-s VEP-5
Sv.7 GT-7S
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Cross sections were developed to more clearly present the field screening results, both from the remedial
installation and prior subsurface explorations. Figures 12 and 13 show cross sections running north-south and
east-west across the study area. The highest concentrations were below the water table in the area around
GT-18. These cross sections show that the areal and vertical extent of subsurface soll impact has been
indentified. The cross sections were additionally utilized to define the adsorbed phase mass loading which is

discussed in Section 5.0.
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5.0 CONTAMINANT DISTRIBUTION

The effectiveness of the installed remedial system will be evaluated relative to the cleanup of the identified VOCs
in the subsurface. VOCs released to the subsurface can be present in any of four phases: dissolved in
groundwater (dissolved phase}, adsorbed onto soll particles (adsorbed phase), layers of non-aqueous phase
liquids (liquid phase), or as vapors (vapor phase). This section detalls the identified phases, extent and
estimated volume of VOCs which are present in the subsurface at this site and which define the baseline

conditions for evaluating remedial effectiveness.

5.1 Methodologies for Calculating Contaminant Volumes

5.1.1 Dissolved Phase

Overburden Aquifer
The areal extent of the dissolved phase was identified by the Initial (March 1992) groundwater sampling. The

results are portrayed on the Total VOCs in Groundwater (Overburden Aquifer) map (Figure 10). The areas
between contoured intervals, the average concentration between contour lines and the saturated thickness, as
shown on the cross sections (Figures 12 and 13), were utilized to calculate the total volume of VOCs present in

the dissolved phase. Appendix D contains the calculations.

Bedrock Aguifer
An atternpt was made to estimate the volume of VOCs In the bedrock. Much less data are avallable concerning

subsurface conditions, therefore, a range of values was produced utilizing different impacted areas and

porosities. Appendix D contains the calculations.
5.1.2 Adsorbed Phase

The field screening VOC data from soil samples were utilized to define the areal extent of the adsorbed phase.
Figures 14 and 15 shows the defined areas of adsorbed phase VOCs in the saturated and unsaturated zones.
The unsaturated and saturated zones were delineated éeparately because they are remediated by different
technologies. For calculation of the contaminant volumes the total areas were divided into subareas based upon
different VOC concentrations. The cross sections were utilized to determine the impacted thicknesses.

Appendix D contains the contaminant loading calculations.
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5.2 Contaminant Volumes

Overburden ‘
The calculated contaminant volumes determined for this site are shown in Table 7. The saturated adsorbed

phase contained the highest amount of YOCs, 1774 pounds. The unsaturated adsorbed phase contained 700
pounds, while the dissolved phase contained only 45 pounds. The total VOCs identified in the subsurface were
2,519 pounds. Figure 16 shows the relative distribution of the phases. The vapor phase and liquid phase were

nonexistent or negligible.

Bedrock

The contaminant mass calculations for the bedrock aquifer provided the following range of estimates of
dissolved phase YOCs; 2 to 25 pounds. Due to the low porosity and small surface area of contaminant contact
with the rock, it is assumed that the absorbed phase YOC volume is small. These numbers are rough estimates

but do provide a good indication of the relative contaminant loading in the bedrock.
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TABLE 7

CONTAMINANT DISTRIBUTION IN THE OVERBURDEN

Dissclved Phase 45 1.8
Unsaturated Adsorbed Phase 700 27.8
Saturated Adsorbed Phase 1,774 70.4
Liquid Phase Negiigible Negligible
Total VOCs 2,519 100
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6.0 REMEDIAL SYSTEM PEE EORMANCE
The remedial system has been iﬁ operation si e March 9, 1992 Durlng this initial 3 months of operation each
of the individual remedial systems (groundwater extraction, groundwater treatment, soil vapor extraction, and air

sparging) have been operated and data associated with the operation has been collected. This section presents
the initial start-up data and first 3 months of system performance.

6.1 _Groundwater Extraction System

6.1.1 Operation Summa

The groundwater extraction system was started on March 11, 1992. During the first month of operation the
system ran only intermittently while the programmable overide protection system was tested and debugged. The
system ran_continuously during the rest of the monitoring period with one down time period experienced from

@! 11 to May 2 Jdue to a problem with the air stripper transfer pump.
\——-*._,‘W.-—«‘

6.1.2 Verification of Hydraulic Control

In order to verify hydraulic control and complete dapture of the overburden dissolved plume, groundwater
gauging was performed. The groundwater elevations were contoured and flow lines plotted. Figure 17 shows

the resultant map. Impacted groundwater is being captured as designed.

6.1.3 Flow Rates/Total Gallons Extracted
The initial start-up flow rates for RW-1S and RW-25 were 1.7 gpm and 0 gpm, respectively. The average flow

rates observed over this monitoring period were 1.0 gpm and 0.3 gpm, respectively. The flow rates are lower
than the pilot test design flow rate of 2 gpm. This is due to the fact that there is limited recharge to the
overburden aquifer in this area. This is evidenced particularly at RW-2S which is dry most of the time except
after a rainfall event. The bedrock high appears to affect the overburden groundwater table, as discussed in

section 4.1.

Over this monitoring period a total of 77,030 gallons of water have been extracted from the subsurface. Table 8

shows the gallons extracted from each well over time.

6.1.4 Extracted VOC Concentrations/Removal Rate
The dissolved concentrations being extracted from the subsurface were evaluated through collection and

sampling of water entering the air stripper (A/S influent). Sampling was performed on March 11, 1992, A
triplicate sampling was performed to quantify the variation in the results. The detected concentrations are shown
in Table 9. There was quite a range in concentrations between the three samples, particularly for TCE.
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Table 8
- PUMPING SYSTEM DATA SHEET

0311/52 880 120 680 120 800 3,028 154.07 466,513.87 1.03 1.03
03/12/92 1,030 330 350 210 560 2,120 154.07 326,559.71 0.72 1.75
03/20/92 1,170 430 140 100 240 908 154.07 139,954.16 0.31 2.06
03/20/92 1,410 €10 240 180 420 1,580 154.07 244,919.78 0,54 2,60
04/1082 1,980 720 570 110 680 2,574 154.07 396,536.79 0.88 3.47
04/24/92 27,030 8920 25,050 200 25,250 95,571 154.07 14,724,343.92 32.50 35.98
05/26/92 44,520 1,410 17,490 490 17,880 68,054 154.07 10,484,899.15 23.15 59.12
06/03/52 48,190 2,760 3,670 1,350 5,020 18,001 154.07 2,927,374.51 6.46 65.59
06/11/02 60,800 3,060 12,610 300 12,910 48,864 154.07 7,528,367.52 | 16,62 82.20
06/12/82 61,420 3,130 820 70 690 2,612 154.67 402,368.21 0.89 83.09
06/26/92 £9,060 3,870 7,640 740 8,380 31,718 154.07 4,886,732.75 10.79 83.86
06/27/92 70,500 3,820 1,440 50 1,490 5,640 154.07 868,882.08 1.92 95.80
] 06/29/02 72,990 4,040 _2,490 120 2,610 9,879 154.07 1,522 001.49 3.26 89.18




Table 9

Dissolved Concentrations from Groundwater Extraction System
March 11, 1992

e
A/S Influent #1 130,000 5,200 10,100 3,400 148,700
A/S Influent #2 99,000 2,600 7,900 < 10,000 109,500
A/S Influent #3 170,000 23,000 11,000 < 10,000 204,000
Mean 133,000 10,267 9,667 N/A 154,067
Standard Deviation 35,595 11,104 1,595 N/A 47,478

The mean total YOG concentration was utlized to calculate the pounds of VOCs removed from the subsurface
during this monitoring period. A total of 99.16 pounds have been removed through the groundwater extraction
system. Table 8 shows the removal rates over time. As the removal rate is based upon the influent
concentration, which did show a range from 109,500 to 214,000 ug/l, the actual pound removal may be 70.5 to
131 pounds. These values are higher than the initial estimate of dissolved phase VOCs due to additicnal
dissolution of VOCs from the adsorbed phase.

6.2 Groundwater Treatm