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IN-SITU CHEMICAL OXIDATION
PHASE I PILOT TEST REPORT

PALL CORPORATION
30SEA CLIFF AVENUE
GLEN COVE, NEW YORK

1.0 INTRODUCTION

Based upon the findings of the Feasibility Study (FS), Pall Corporation recommended In-Situ
Chemical Oxidation (ISCO) to be tested as a potential remedy to address groundwater
contamination underlying the Pall Corporation (Pall) facility located at 30 Sea Cliff Avenue in
Glen Cove, New York. The analysis described in the FS showed that potassium permanganate
would be an appropriate oxidant to meet remedial objectives in a safe and cost-effective
manner. Based upon these findings and successful bench-scale treatability studies, a phased
pilot test was developed and implemented to demonstrate applicability in the “real world” field
conditions of the site. This ISCO Phase I Pilot Test Report details the work completed during
the initial phase of the NYSDEC approved pilot test program.

1.1 Scope and Objectives

This pilot test program was initiated to evaluate the effectiveness and feasibility of ZSCO to
address shallow and intermediate zone groundwater impacts. This report presents the results of
the first phase of pilot testing. Specifically, the scope and objectives of the Phase I pilot test
included the following:

. Design of the pilot test system including injection well locations, monitoring
locations, and oxidant injection equipment setup;

. Installation of eighteen (18) new, shallow permanganate injection wells to
evaluate the ability to inject the desired volume of permanganate and achieve
adequate mixing in the shallow zone;

. Installation of eighteen (18) new, intermediate permanganate injection wells to
evaluate the ability to inject the desired volume of permanganate and achieve
adequate mixing in the intermediate zone;

. Installation of six (6) new monitoring well couplets (shallow and intermediate)
to monitor permanganate injection events. In the future, the new monitoring
wells will be used in conjunction with existing monitoring wells to provide a
comprehensive injection monitoring network;

ENVIRO-SCIENCES, INC. ===
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. Installation of a permanganate delivery / injection system including make-up
tanks, mixers, pumps, and control systems;

. Completion of one (1) permanganate injection event at the Phase I, shallow and
intermediate injection wells. During the injection event, parameters including
optimum delivery rates, well fouling (if any), groundwater elevation changes,
temperature changes, etc. were monitored at monitoring wells. The
permanganate solution makeup procedures were evaluated to optimize the full-
scale delivery system;

. Field monitoring during and following the permanganate injection event to
determine the zone of influences, reaction rates, degree of reaction, contaminant
reduction rates, estimates of the amount of unreacted reactants, etc. Monitoring
included collection and analyses of groundwater samples, colorimetric analyses,
etc.; and,

o Issuance of this Phase I Pilot Test Report documenting the findings of the study
and identifying key design criteria and activities necessary for full-scale
remediation to meet remedial objectives using this technology.

1.2 Overview of In-Situ Oxidation Using Permanganate

Permanganate ion (MnOy’) has been used as an oxidant to treat organic compounds in water
and wastewater for many years. In recent years, it has been increasingly used in-situ to
remediate groundwater contaminated with volatile organic compounds, primarily chlorinated
organics. For this phase of the pilot test, potassium permanganate was used, although sodium
permanganate can also be used effectively. Oxidation using permanganate has several major
benefits over more traditional remediation methods such as pump and treat systems in that it
removes significantly more contaminant mass via a destructive technology; it greatly reduces
the time to complete remediation (often by a decade or more); and, it is more cost-effective
than other remedies requiring complex air handling and/or water treatment systems.

Permanganate is a very effective oxidizer with high water solubility (approximately 60 to 65
grams per liter). The high solubility makes it highly mobile and relatively easy to inject into
the subsurface. In addition, the high solubility allows the permanganate to achieve greater in-
situ mixing and better contact with contaminants of concern.

For the primary contaminants of concern at the site including Tetrachloroethene (PCE),
Trichloroethene (TCE), cis-1,2-Dichloroethene (12DCE), and Vinyl Chloride (VC), the
generalized chemical reactions that drive remediation are presented below:
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PCE: 4KMnO, + 3C;Cl; + 4H,0 2 6CO; + 4MnO, + 4K~ + 12CI + 8H
TCE: 2KMnO, + C,HCl; 2 2CO; + 2MnO; + 2K~ + 3CL + H'

DCE: 8KMnO, + 3C;H,Cl; » 6CO; + 8MnO;+ 8K™ + 6CI + 20H + 2H,0
VC:  10KMnO,+ 3C:H;Cl - 6CO; + 10MnO; + 10K~ + 3CI + 70H-+ H,0

As indicated above, the volatile organic compounds and potassium permanganate are converted
primarily to carbon dioxide (CO;), manganese dioxide (MnQ,), water (H,0), chloride ion (CI’),
and potassium ion (K) at completion. Since dissolved manganese and chloride have secondary
maximum contaminant levels (MCLs), the formation of these ions during the pilot test was also
carefully monitored. .

In addition to the primary contaminants of concern, several other chemicals were present at
concentrations exceeding NYSDEC Class GA Groundwater Quality Standards. 1,1,1,-
Trichloroethane (TCA) and 1,1-Dichloroethane (11DCA) were present at concentrations
typically an order of magnitude or two below the chlorinated alkenes, but above their
respective groundwater quality standards (typical detections were less than 100 pg/1).
Chlorofluorocarbons (i.e., “1 ,1,2-trichloro-1,2,2—triﬂuoroethane") were detected at .
concentrations typically between 100 and 1,700 pg/l in the shallow wells and at concentrations
under 100 pg/l in the intermediate groundwater zone. Although these compounds could
potentially be degraded by permanganate injection, it was anticipated that degradation of the
chlorinated alkanes and the chlorofluorocarbons would be less efficient because the reaction
mechanism for these classes of chemicals would be through free radical formation, which is
typically not the primary reaction mechanism associated with permanganate injection. Based
upon the chemistry of permanganate reactions with VOCs and bench-scale treatability results,
it was anticipated that degradation of chlorinated alkanes and chlorofluorocarbons could occur
(through bioremediation and free radical reactions), although the remediation would take
significantly longer than with the chlorinated alkenes.

Other oxidants such as Fenton’s Reagent could more aggressively treat the chlorinated alkanes
and potentially the chlorofluorocarbons; however, the use of Fenton’s Reagent would likely
result in more localized treatment (i.e., effective radius of influence would be smaller than with
permanganate) and may require multiple injection events to address contaminants of concern.
Fenton’s Reagent should be considered for subsequent testing if localized treatment of the
alkanes and/or chlorofluorocarbons that are not as effectively treated by permanganate is
warranted.
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20 PILOT TEST SYSTEM DESCRIPTION

The pilot test was designed to be completed in several phases that were selected to minimize
site disruptions to occupants and to allow results from early phases to be interpreted to identify
data gaps, optimize subsequent phases, and reduce total pilot test costs. This section of the
report describes the overall pilot test system with a focus on the Phase I pilot test setup.

2.1 Overall Pilot Test System Layout

The test area was chosen based upon the results of the RI completed by Enviro-Sciences, Inc.
on behalf of Pall Corporation. During the RI, it was concluded that the area of the highest
concentrations of chlorinated VOCs in the shallow and intermediate groundwater zones is near
the northern property line of the Pall site near well clusters at MW-5, MW-10, MW-2A, MW-
11PS, and MW-12PS (see Figure 1). A complete description of the levels of contaminants,
contaminant distribution, and geologic and hydrogeologic factors influencing this pilot test was
provided in the RI and FS reports for the site. These documents are incorporated herein by

reference.

The overall pilot test area is bounded on the north by the northern site property line; the south
by MW-3P and the horizontal SVE well; the east by the eastern Pall property line; and, on the
west by the MW-2A well clusters. This pilot test area was selected to address the areas of
highest concentrations and because of the extensive monitoring well network available for
collection of data to monitor the progress of the pilot test. The overall pilot test system layout
and design is presented in Appendix A.

As indicated in the Appendix A, the pilot test was originally planned for completion in five
phases. The first four phases were to focus on injection in horizontal lines of newly installed,
dedicated, injection wells at varying distances from monitoring points and areas of elevated
chlorinated VOC concentrations. The fifth phase was planned to test injection of KMnQO,
directly into existing monitoring wells to determine the effectiveness of using existing
monitoring wells as future injection points. Based upon the data obtained during the Phase I
Pilot Test, it is recommended the pilot test be modified by eliminating several phases,
evaluating the use of a more aggressive oxidizer (e.g., Fenton’s Reagent) to address
chlorofluorocarbons, and changing the points of injection. These proposed modifications will
be presented in an addendum to the Pilot Test Work Plan and Design documents and are
offered to streamline the pilot test phase of this project and reduce costs, while allowing for the
collection of data needed to complete the technology evaluation.
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2.2 Phase I Pilot Test Layout

The Phase I pilot test layout is presented in Figure 2. The permanganate injection system
consisted of four major components: (1) the KMnO4 Make-up Solution System, (2) The
Injection Manifold System, (3) The Injection Well Network, and (4) the Monitoring Well
Network.

All shallow permanganate injection wells were 4” diameter PVC wells screened from
approximately 5 to 25 feet below grade surface. The intermediate injection wells were also 4”
diameter PVC wells and were screened from approximately 35 to S5 feet below grade. The
existing monitoring well clusters near the northern side of the Pall site were used for
monitoring and data collection during the pilot test. In addition, six (6) new monitoring well
couplets were installed as part of the pilot test (See Drawing Appendix A). As a minimum,
there was at least one downgradient monitoring well couplet (shallow and intermediate) to
monitor the oxidation reactions before (pre-injection baseline), during, and after each injection
event. Monitoring well couplet locations were determined based upon modeling of the
permanganate injection system to predict probable radii of influence and reaction rates. This
information was provided in the Pilot Test Design submittal (ESI, 7/2002)

The permanganate makeup solution system was skid mounted and was set-up near the former
metal shed storage area (see Figure 2). This location provided ready access to the water feed
location and allowed the storage of KMnO4 bins within the secondary containment structure
that was already present at the site. The injection manifold system was also skid mounted and
was designed with quick-connect fittings so that it could be moved to any given area of
injection. For the Phase I pilot test, it was located immediately to the south of pilot test
injection well PT-16S. From this location, flex hoses were attached to the Phase I injection
wells to allow simultaneous injections at up to five (5) injection wells. The following injection
wells were used in the Phase I pilot test work:

Shallow Wells Intermediate Wells
e PT-14S e PT-141
e PT-158 e PT-151
e PT-16S e PT-161
e PT-17S e PT-171
e PT-18S e PT-18I
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The monitoring well network for Phase I pilot testing included the following wells

Shallow Wells Intermediate Wells
e MW-11PS e MW-11PI
o MW-12PS e MW-12PI
e MW-10PS e MW-5P]
o PTMW-1S e MW-10PI
e PTMW-2§ e PTMW-11
e PTMW-3S e PTMW-2]
e PTMW-4S ¢ PTMW-31
e PTMW-4]

It should be noted that existing monitoring well MW-5PS was originally included in the work
plan to be sampled. However, the well could not be located during the pilot test because an
area of the parking lot had been damaged near the well location, and there was a significant
layer of sediments from stormwater runoff ponded in the area where the well was located.

The detailed design drawings in Appendix A provide the engineering details of the system and
the injection-phasing plan (e.g., piping and instrumentation diagram, elevations, equipment
specifications, etc.). Power and water were supplied from the Pall building. All potassium
permanganate was staged prior to injection in the existing chemical storage area at the site
north of the pilot test area. This area was ideal for chemical storage during the pilot test
because it was previously used for chemical storage and was designed specifically to prevent
accidental releases of chemicals to the environment (i.€., secondary containment is provided,
the floor coating is impervious, etc.).

: Several additional wells were also sampled during the first phase of the pilot test. However, these wells were not required to
be sampled as per the NYSDEC approved work plans and design documents. These wells included shallow wells PTMW-55
and PTMW-6S and intermediate wells PTMW-51 and PTMW-61. The results from these wells will be discussed in the text as
appropriate. In addition, ESI completed sampling of several upgradient monitoring wells to establish background conditions at
the site.
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3.0 PILOT TEST PROCEDURES

After installation of the pilot test injection wells and new monitoring points, the wells were
developed by pumping until development parameters such as turbidity, temperature, pH, and
conductivity stabilized. Development waters were disposed via the municipal sewer system in
accordance with City of Glen Cove approvals. Well development logs are provided in
Appendix B.

The NYSDEC, as well as August Thomsen, the Glen Cove Day Care Center, the EMS Garage,
and the Glen Cove Water Department, were given ten working days notice prior to the start of
fieldwork. At the request of the NYSDEQ, initial pilot test activities (i.e., permanganate
makeup, equipment tests, etc.) began on a weekend when buildings near the pilot test were
minimally occupied.

3:1 Pre-test (Baseline) Sampling

Prior to the start of permanganate injection events, baseline groundwater samples were
collected from the following monitoring wells.

Shallow Wells Intermediate Wells Deep Wells

e MW-2A o MW-2AI s MW-2AD

* MW-4PS ¢ MW-5PI o MW-5PD

¢ MW-7P * MW-6P s MW-6PD **

* MW-10PS * MW-10PI e MW-10PD

* MW-11PS e MW-11PI e MW-11PD

e MW-12PS * MW-12PI e MW-12PD

e MW-13PS e MW-13PI e MW-14PCD **
e PTMW-1S e PTMW-11 s MW-15PCD **
e PTMW-28 ¢ PTMW-2]

e PTMW-3S e PTMW-31

e PTMW-4S o PTMW-41

e PTMW-5S e PTMW-5I

¢ PTMW-6S ¢ PTMW-61

** Note: Samples collected after KMnO4 Injection Events to update the site database—

unrelated to pilot test work.

All wells were sampled for VOCs, chlorofluorocarbons, total organic carbon (TOC), chlorides,
and the following metals: iron (Fe), manganese (Mn), and chromium (Cr). Baseline sampling
results are presented in Tables 1A, 1B, and 1C.
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In addition to the analytical sampling, field monitoring was performed on wells related to pilot
testing. The parameters evaluated were temperature, pH, conductivity, KMnO, (colorimetric
method), Oxidation-Reduction Potential (ORP), wellhead VOCs (with a photoionization
detector), dissolved oxygen and groundwater level measurements.

Data collected during the baseline sampling event was used as a basis of comparison for data
generated during and following pilot testing. All analytical work was prepared and delivered in
accordance with ASP Category B protocols.

A complete summary of the analytical work during the Phase I Pilot Test is provided in Table 2
for Shallow Wells and Table 3 for Intermediate Wells. Data collected from the deep wells is

provided in Table 1C”.

3.2 Treatability Study Results and Pilot Test Dosing Estimates

In order to evaluate the proper concentrations and dosing requirements for the permanganate
injection pilot test, ESI completed a bench-scale treatability study in coordination with the
Environmental Research Institute (ERI) at the University of Connecticut (UCONN). The
complete text of the Treatability Study Report is provided in Appendix C. The significant
findings of the bench-scale treatability study are summarized in Table 4.

As indicated in Table 4, the treatability study concluded that permanganate could effectively
degrade PCE, TCE, cis-12DCE, VC, and 1,1,2-trichloro-1,2,2-trifluoroethane in the site soil
and/or groundwater. The degradation of 1,1,2-trichloro-1,2,2-trifluoroethane in the control
experiment was observed as well as in the permanganate injection test setup. 1,1,2-trichloro-
1,2,2-trifluoroethane degradation is expected to occur, only at a slower rate than the other
compounds of concern. One of the primary objectives of the pilot test was the evaluation of the
effectiveness of KMnQO, for 1,1,2-trichloro-1,2,2-trifluoroethane removal.

The soil oxidant demand was determined to be approximately 1 to 4 g/kg soil and increased
with an increase in KMnO, concentration. This is representative of a relatively low soil
demand factor thus making permanganate injection a very attractive remedy. A low in-situ
KMnO, dosage concentration of 1 to 2 g/L (approximately 0.1% to 0.2% by weight) was
evaluated in the first phase of the pilot test.

2
Deep well data were only collected as part of the baseline sampling program and is therefore included in the baseline sampling summary
table (Table 1).
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Based upon the size of the site and the KMnO, demand determined during the bench-scale
treatability study, as much as 480,600 pounds of oxidant may be required for full-scale
remediation of the area of concern. This first phase of the pilot test included injection of
39,600 pounds of potassium permanganate to achieve an in-situ dosage concentration of
approximately 1 g/L (after accounting for a soil oxidant demand factor of 1g / kg within the
anticipated area of influence of the Phase I injection events). Approximately 22,700 pounds
were injected into five (5) intermediate injection wells during this phase of testing. The
remaining 16,900 pounds were injected into the five, Phase I, shallow injection wells. A
complete summary of the KMnO4 injection parameters for the Phase I pilot test is provided in
Table S.

As indicated in Table 5, the average concentration of KMnQOy injected in the shallow wells was
2.3% and the average concentration in the intermediate wells was 2.2%. Approximately 80,000
gallons of make-up water were required for the shallow injections and 118,400 gallons for the
intermediate injections during Phase I. Average flow rate into the five well, shallow network
was 35.8 gallons/minute (approximately 7.1 gpm per well average). Intermediate well injection
flow rates for the five well network of Phase I averaged approximately 82.2 gpm (average of
about 16.4 gpm per well).

33 Permanganate Solution Make-up and Injection Sqiuence

The permanganate make-up and injection system consisted of a dry chemical feed system, a
make-up tank with a mixer, a potassium permanganate injection system with feed rates that
could be varied in the field, safety systems (e.g., relief valves, etc.), and monitoring
instrumentation (e.g., pressure gauges, temperature gauges, flow meters, etc.).

An injection manifold was developed to allow injection in several wells simultaneously. The
injection of permanganate was completed in phases so that monitoring data could be properly
collected and catalogued. Injection began at Phase I near the MW-11P and MW-12P clusters.
Injections were first performed in the intermediate wells (perpendicular to the groundwater
flow direction) until the desired volume of the permanganate solution was introduced. The
injection events then proceeded in the shallow wells. Monitoring was performed until
essentially all permanganate had been reacted to completion (as determined by visual
observations and colorimetric data).

oo
=
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34 Performance Monitorine and Sampling

The existing monitoring well network, as supplemented with the six (6) new monitoring well
clusters, was utilized for pilot test performance monitoring. The parameters monitored and the
frequency of monitoring performed is summarized in Table 6.

All analytical samples collected were collected in accordance with the procedures outlined in
the existing Quality Assurance Project Plan (QuAPP) for the site. Laboratory data was
presented following ASP Category B deliverables.

All field data was documented in a field logbook or on field data sheets developed for the
project.

3.5 Termination of Field Pilot Tests

Field tests were terminated after the desired mass of permanganate had been added to the
subsurface and sufficient data had been collected to meet pilot test objectives. Upon
termination of pilot testing, the pilot test well network remained in place to the support
additional phases of the pilot test.
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4.0 DATA EVALUATION AND MONITORING

Data collected from the pilot test were entered into a database for preparation of the Phase I
Pilot Test Report. Specifically, data pertaining to the following were catalogued:

o A summary of the work sequence and daily field activity;

o Permanganate injection dosing rates, injected concentrations, the mass of
permanganate injected, etc.;

o Injection well monitoring to determine maximum possible injection rates and
well performance;

. Field monitoring data (i.e., field screening parameter collection) obtained during
and following permanganate injection events to measure degree of in-situ
mixing and reaction effectiveness;

o Contaminant reduction data collected to evaluate the potential for the remedy to
meet remedial objectives for the primary chlorinated VOCs of concern and
chlorofluorocarbons; and,

o Groundwater table monitoring to evaluate potential mounding and to ensure that
contamination was not spread during injection events.

The ability to remediate many chlorinated compounds using potassium permanganate is readily
accepted in a perfect environment. However, the ability to remediate these same compounds
under “real world” conditions with imperfect mixing, soil heterogeneity, and variable
groundwater conditions was the focus of the first phase of the pilot test. The ability to achieve
adequate in-situ mixing and measurement of the effectiveness of the desired reactions was
determined during the pilot test by a combination of physical measurements (e.g., depth to
water, flow rates, etc.), chemical measurements (oxidation-reduction potential, VOC analyses,
etc.), visual observations (colorimetric indicators, ability of the wells to accept flow, etc.) and
data interpretation (e.g., effective radius of influence of injection wells, contaminant reductions
and rebound effects, etc.). Due to the comprehensive well network at the site, these parameters
were monitored and evaluated at multiple locations to develop a comprehensive understanding
of the in-situ performance of the permanganate injections.

The following parameters were monitored in the field and evaluated to determine the
effectiveness of the pilot test and to gather data required for full-scale implementation.

o Depth to Water: Depth to water was monitored to evaluate potential mounding
and as a relative indicator for the radius of influence for the injection wells.
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. Groundwater Temperature: Monitoring was conducted to evaluate the heat of
reaction and to protect the health and safety of workers and the neighboring
community.
. Groundwater Conductivity: Monitoring was performed as a relative indicator

of the metals in solution before, during and after injection events.

J Groundwater pH: pH data was recorded to assist in the evaluation of other
parameters and to document site conditions as part of the Phase I Pilot Test.

) Dissolved Oxygen (DO) in Groundwater: DO data were collected to evaluate
the effective radius of influence of the injection well network and as an indicator
of oxidant mixing and consumption.

. ORP in Groundwater: ORP data were collected to determine the effectiveness
of permanganate injection events and the impact of the events on the oxidizing /
reducing environment in-situ.

o Permanganate in Groundwater (color): Data collected provided an indirect
measurement of KMnQ, in groundwater and served as an indicator of mixing of
reactant in the water table and the radius of influence from the injection wells.

In addition, analytical data were collected before and after injection events to directly measure
the potential to reduce contaminant concentrations by permanganate injection. Specifically, the
following analytical data were collected and analyzed:

. VOCs and Chlorofluorocarbons in Groundwater: These parameters indicate
effectiveness of the proposed remedy and the degree of completion of reaction,
residual contaminant levels, etc. Essentially, these data provide the best
indicator of the ability of the proposed remedy to meet remedial objectives.

. Metals in Groundwater: These parameters indicate potential bi-products of
reaction, ion formation, etc.

. TOC in Groundwater: TOC is an indicator of soil and groundwater oxidant
demand and as such is an input parameter for model verifications, extent of
reaction indicators, etc.

. Chloride in Groundwater: This parameter indicates potential bi-products of
reaction, degree of reaction completed, etc.

The data obtained during the pilot test and the implications are discussed in the following

sections of the report.

Although it is acknowledged that it is not entirely possible to analyze intermediate groundwater
performance without consideration of the adjacent shallow groundwater zone, these two zones
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behave very differently with regard to the injection of fluids and the ability to remediate the
contaminants of concern in a cost-effective manner. For this reason, the shallow (from grade to
approximately 30 feet below grade) and intermediate (from 30 to about 65 feet below grade)
groundwater zones will be addressed separately 1n this report. Where it is appropriate to discuss
the interrelations between the two zones, this report will present the appropriate data and
discussion.

4.1 Intermediate Groundwater Injection Performance

Intermediate zone injections for the first phase of the pilot test were initiated on November 19,
2002, and were completed on November 25, 2002. The following sections present the
intermediate groundwater zone data and conclusions.

4.1.1 Intermediate Injection Well Performance

The performance of the intermediate injection well network was primarily determined by the
ability to deliver the desired quantity of KMnO; to the subsurface in a reasonable amount of
time without causing contaminant migration or unacceptable mounding of groundwater. This
aspect of the test focused on mechanical injection data such as flow rates and pressures and the
groundwater parameters related to injection (e.g., depth to water, etc.). The ability of the
injected reactants to reduce contaminant concentrations effectively is discussed elsewhere in
this report.

Average flow rate into the five well, intermediate network was 82.2 gpm (average of about 16.4
gpm per well). In general, injection events at the intermediate wells proceeded as planned with
generally uniform injection rates at all wells. The maximum anticipated design injection rate at
the intermediate zone was approximately 15 gpm without causing potential and temporary
“spread” of contaminants due to the local injection wave front. The field data verified the
design models for injection in the intermediate zone and data collected indicate no evidence of
any potential spreading of contaminants (see Section 4.1.3 for additional information on
contaminant reduction effectiveness).

Mounding in the intermediate injection wells was not a significant concern, nor were there any
other significant problems with the mechanical injection of the permanganate solution into the
intermediate groundwater zone. However, problems with the individual well manifold flow
meters were experienced because of fouling of the meters caused by solids from the makeup
solution. The solids were present primarily from silica in the permanganate that is normal
when “free flowing” permanganate is purchased. When individual wellhead flow meters were
not operational, manual flow measurements were used (i.e., timed volume discharges to the
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groundwater) and total flow readings for the whole intermediate injection well network were
not impacted. For full-scale operation, individual wellhead metering will have to be more

thoroughly addressed.

The radius of influence from intermediate injection points was relatively uniform in the general
direction of groundwater flow (toward the north), but was greater toward the middle of the
injection line due to interwell effects as would be expected. In addition, it is also likely that
there was a temporary influence against the natural groundwater flow direction immediately
following injection events, but this could not be confirmed during the Phase I Pilot Test.

Based upon changes in field monitoring data and evaluation of pre-injection and post-injection
analytical data, the radius of influence in the intermediate zone ranged from approximately 20
to 25 feet near the periphery of the injection line to over 50 feet near the center of the Phase I
injection zone. This estimate is based upon visual observations (colorimetric changes) and
review of field screening data indicating changes from baseline conditions (e.g., increases in
water table elevation, dissolved oxygen changes, REDOX changes, etc.).

Additional information regarding the effective radius of influence is presented in the following

sections.

4.1.2 Intermediate Permanganate Mixing & Reaction Effectiveness Monitoring

The effectiveness of in-situ mixing and reactions was measured by collecting and analyzing the
data outlined in Section 4.0. The data obtained during the pilot test for these parameters are
provided in Tables 7 and 8. In addition, analytical testing was also performed to measure the
ability of the permanganate to reduce contaminant concentrations. The analytical data are
presented and discussed in Section 4.1.3.

Intermediate well KMnO, injections were initiated on November 19, 2003, after two initial
days of preparing the initial injection solution batch. Prior to injection of permanganate, a water
injection test was performed on November 7, 2002, to check the system piping and components
for leakage. A few minor leaks were evident during the water test and the equipment was
repaired and re-tested successfully on November 7, 2002. During the water test, the injection
wells were observed for mounding and other indications that the wells could not accept the
design flow rates of 10 to 15 gallons per minute. All wells performed satisfactorily during the
water injection test.

Prior to the start of permanganate injections, baseline data was collected from fepresentative
wells in the Phase I area to document baseline conditions in the intermediate wells prior to
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injection events. Baseline data was collected on November 18, 2003 and early on November
19, 2003, before injection system start-up. Baseline field monitoring included collection of the
following data:

. Depth to Water

. Groundwater Temperature
. Groundwater Conductivity
. Groundwater pH

. Dissolved Oxygen (DO) in Groundwater

. ORP in Groundwater

. Permanganate (colorimetric)

. Groundwater Wellhead VOCs (using a PID)

The data collected during the field screening for the intermediate injection events are provided
in Tables 7 and 8.

It should be noted that field monitoring for all parameters at all wells as originally outlined in
the work plan was not possible because of the time required to collect data at certain wells.
Therefore, informal screening at select wells was performed to determine if full sets of data
needed to be collected from every well, every day. As is evident from the large data set
summarized in the tables, an extensive amount of high quality data was collected and analyzed
even after elimination of some of the data points originally identified for data collection.
Whenever it was determined that data may be required to evaluate system performance, the
data were collected and analyzed regardless of the time required to collect the data.

As indicated in Table 89 the background values for all intermediate wells in the Phase I area
were typically in the ranges indicated below:

o pH: Average3 pH of 7.86 (7.80 without PT-91). Values ranged from 7.23 to
9.92 Standard pH Units with the exception of PT-91, which had a localized pH
of 11.27 at the start of testing. In general, intermediate wells near the east and
north had slightly higher background pH readings.

3
Logarithmic adjustment made for pH
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o Conductivity: Average conductivity of 0.49 mhos (0.32 without PT-9I).
Values ranged from 0.05 to 0.58 mhos with the exception of PT-9I, which had a
localized conductivity of 1.71 at the start of testing. In general, higher
conductivity values were correlated with higher pH values.

o ORP: Average ORP of 39.88 (47.71 without PT-9I). Values ranged from -19
to 73 at the start of testing, with all locations except PTMW-6] and PT-9I
exhibiting an ORP indicative of an oxidizing environment (i.e., positive) ORP
value.

. Temperature: Average temperature of 17.74 degrees Celsius. Values ranged
from 15.8 to 19.6 deg. C.

o DTW: Average depth to water of 3.67 feet. Values ranged from 3.24 to 4.43
feet.

o Dissolved Oxygen: Average DO of 0.65 mg/l. Values ranged from 0.39 to 1.68
mg/l. There was a general correlation between DO and ORP, with higher ORP
present at the same locations of higher DO.

o Wellhead VOCs: The average wellhead VOC readings were 13.9 ppmv
equivalence units (isobutylene calibration gas). However, there was wide
variation from well to well. Values ranged from zero ppmv at several wellheads
to 85.4 at well PT-131. Breathing zone VOCs above the wellhead were
generally non-detectable, so the localized wellhead VOC readings were not a
health and safety concern.

At the onset of permanganate injections, the pH was relatively stable at most well locations. As
indicated in Figure 3, there was no significant change in pH during permanganate injection
events at the intermediate wells. The pH within the Phase I Pilot Test area remained relatively
constant between 6.0 and 9.0 throughout testing with the notable exception of PT-91 where
elevated pH levels (compared to other wells on-site). Permanganate degradation reactions
typically occur independently of pH values in this range. Since a significant drop in pH was
not evident during testing, it is probable that acidic byproducts or intermediates of the
degradation reactions were either not present or short-lived. In general, pH monitoring
indicated that pH should not be impacted significantly in the subsurface during intermediate
zone permanganate injections, nor should it inhibit the desired degradation reactions.

Since metals may be added to the aquifer during permanganate injections because of their trace
presence as impurities in the make-up solution, monitoring of conductivity in the groundwater
was performed. Conductivity also is a good screening tool to assist in the analysis of metals
behavior in the subsurface during and following permanganate injectioﬁs. Conductivity
readings increased slightly immediately following the start of permanganate injections on most
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days of testing (see Figure 4), but returned to (or close to) the previous baseline levels
overnight when injections were suspended. This minor change in localized conductivities is
not considered significant. The minimal changes in conductivity, coupled with the fact that the
pH did not significantly drop during injection events, are good indications that metal
mobilization was not significant during the intermediate injection events. This topic is
discussed in more detail in Sections 4.1.3 and 4.2.3 of the report.

The oxidation-reduction potential (ORP) data for the groundwater system is probably the most
difficult to interpret during permanganate injection because of the complex nature of the
multiple chemical processes that are constantly occurring in the subsurface. In general, there is
typically an increase in ORP immediately after permanganate injection as the oxidant enters the
subsurface. However, the presence of free oxidant may be very short-lived in an effective
permanganate injection design because the oxidant delivered should be readily consumed by
the reactants as the degradation reactions progress. Further, the stimulation of biodegradation
may compound the shift to a reducing environment because of the depletion of available
oxygen as bioremediation occurs. As indicated in Figure 5, there were often significant
changes in the ORP from the time immediately following injection to the completion of the
daily injection events. For example, PTMW-2I, located approximately 20 feet away from the
injection line, had a baseline ORP near zero mV indicating a neutral environment. Immediately
following the start of the intermediate injection events, the ORP was increased to over 200 mV
indicating the effective addition of the oxidant to the subsurface. Following the typical spike in
ORP after the injection was initiated, the ORP usually dropped rapidly (within 24 hours) as the
oxidant became consumed. This same general trend of increases in ORP followed by rapid
decreases was evident in most, though not all, monitoring locations during the intermediate

injection events.

Another interesting conclusion that is evident from Figure 5 is that the data implies that shallow
injections may positively influence the intermediate groundwater zone. This is best
demonstrated by MW-12PI and PTMW-11. These intermediate monitoring locations had
returned to their approximate baseline ORP levels following the completion of intermediate
injection events on November 25, 2002. At the initiation of shallow injections on November
26, 2002, there was no immediate increase in the intermediate monitoring locations. However,
by December 12, 2002, there was a significant spike in ORP in these intermediate monitoring
locations. It is probable that the shallow injection of permanganate ultimately reached the
intermediate groundwater zone, although it was not nearly as rapid as the direct injection into
the intermediate injection wells.

ey
=
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Temperature monitoring was performed primarily for health and safety reasons to ensure that
the reaction would not release an unacceptable level of thermal energy. Although this was not
expected to be a problem with permanganate, the monitoring was performed as part of a
rigorous health and safety program at the site. The temperature response data are presented
graphically in Figure 6. As indicated by the figure, the temperatures in each of the monitoring
locations remained relatively constant throughout testing. There was a slight decrease in
temperature, but it is likely that this is independent of the Phase I Pilot Test and occurred
naturally due to the very cold temperatures in the early weeks of December 2002.

One of the most important parameters evaluated during intermediate well injection events was
the depth to water, DTW (i.e., groundwater elevation). DTW readings were collected to
evaluate the potential for mounding during injections and to help assess the radius of influence
of the injection wells. DTW data for intermediate injection well monitoring are presented in
Figure 7. During injection events, there was evidence of localized mounding in the wells
closest to the injection line. The mounding generally diminished as the distance from the
injection wells increased; however, the proximity to the center point of the injection line was
also a significant factor due to the cumulative affects of injections at adjacent wells (i.e.,
overlapping of the effective ROI). Although some mounding was evident as would be
expected, the mounding did not result in the groundwater table rising to the surface in any wells
during the intermediate injection events. As will be discussed later in the report, mounding was
a much more significant concern during shallow injection events.

Mounding at wells within 20 feet of the center of the injection line typically resulted in a water
table rise of 1.5 to 2 feet during intermediate injections. For wells located along the periphery
of the injection line (i.e., PT-91 and MW-12PI), the water table rose approximately 1 to 1.5 feet
during injection rates of about 15 gpm per well. For monitoring locations along the north
property line, the water table increase was typically less than 0.5 feet.

The DO data was used to indicate the level of oxygen available in the subsurface to stimulate
bioremediation and to enhance degradation reactions. In general, excellent DO response was
noted during injection event monitoring. DO increases were evident in the majority of
monitoring locations within 50 feet of the injection line. Just as importantly, DO increases
were not significant at distances greater than 50 feet from the injection wells, which helps to
define the effective radius of influence of the injection wells in the intermediate zone (see
Figure 8). DO increases of greater than 100% were common in wells within 20 feet of the
injection line. As would be expected, the DO increases were more pronounced near the center
point of the injection line because of the overlapping of the injected oxidant from individual
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wells. There was no significant increase in DO levels at wells along the north property line over
100 feet away from the injection area.

Wellhead PID screening was provided primarily for health and safety monitoring and the data
are presented in Table 10. Additional ambient air screening in breathing zones and at property
boundaries was also conducted to ensure the health and safety of site personnel and off-site
receptors. There were no health and safety concerns noted during the intermediate injection
event, or at any other time during testing.

Colorimetric monitoring for KMnO,4 was performed during the pilot test to assist in the
evaluation of dosing effectiveness and in-situ mixing. In most instances, visual gauging was
possible because a deep purple color indicating KMnO4 concentrations in the range of 5 to
greater than 25 mg KMnO4 per Liter of groundwater was evident in, and immediately around,
the injection wells. Where visual indications were less reliable (i.e., at concentrations under 5
mg/l KMnOy,), a colorimetric meter was used. The data collected is presented in Table 8. Since
the colorimetric meter can be influenced by other substances within the same color spectrum as
permanganate, an upgradient sample from MW-6I was also collected to “blank out”
background levels. Upgradient (i.e., background) colorimetric levels were typically at or near
0.3 to mg/l.

As indicated in the table, the concentration of KMnO, in the aquifer within 17 feet of the
injection wells at PTMW-11 in the week following the initial injection event was near 3 mg/I.
Concentrations gradually dropped off to around 1 mg/1 in the month following injections.
During the first few days of injections, much higher levels were present as indicated by visual
evidence of a deep, purple color in the groundwater samples. Similar, though slightly lower,
levels were present in PTMS-21I, which was located 42 feet from the injection line. As would be
expected, there was a lag of several days before the maximum concentrations at PTMW-21I
were detected. These data are indicative of good in-situ mixing to a distance of at least 40 feet
from the injection line.

Based upon review of all the field screening parameters, it was concluded that the Phase I
intermediate injection well network performed effectively with regard to delivery of oxidant to
the subsurface. The effective radius of influence, based upon review of screening data and
visual observations (i.e., colorimetric changes), is at least 25 feet and is very likely greater than
50 feet in the general direction of natural groundwater flow (toward the north). There was also
some likely, short-term influence against the natural groundwater flow direction immediately
following the injection events, but that could not be confirmed during the Phase I Pilot Tests.

=

ENVIRO-SCIENCES, INC.



In-Situ Chemical Oxidation- Phase ! Pilot Test Report October 17, 2003
Pall Corporation, 30 Sea Cliff Avenue, Glen Cove NY Page 20)

In-situ mixing of oxidant with the contaminants of concern in the dissolved phase also appeared
to be achieved based upon field analyses and visual observations.

4.1.3 Intermediate Contaminant Reduction & Potential Remedial Effectiveness

Although the field screening data presented in the previous section is useful in understanding
the radius of influence that is needed for full-scale implementation, the most direct measure of
a proposed remedy’s ability to meet remedial goals is the reduction in the mass of
contamination at the site. This section of the report presents the analytical data obtained to
determine if the permanganate injection events at the intermediate wells effectively reduced the
concentration of the contaminants of concern in the study area.

As mentioned previously in the report, all analytical data for the intermediate groundwater zone
is presented in Table 3. Although the VOC parameter list is extensive as required by the
NYSDEC, the primary contaminants of concern at the site are chlorinated VOCs in
groundwater: specifically, Tetrachloroethene (PCE), Trichloroethene (TCE), 1,2-
Dichloroethene (12DCE), 1,1,1-Trichloroethane (TCA), and Vinyl Chloride (VC). Secondary
contaminants of concern include 1,1,2-trichloro-1,2,2-trifluoroethane. The Phase I Pilot Test
also included an analysis of several parameters required to evaluate the use of permanganate
injection at the site. These parameters included chromium, iron, chlorides, manganese, and
total organic carbon (TOC).

Pre-injection (i.e., baseline) sampling was performed between October 30, 2002, and
November 7, 2002, to establish pre-test conditions. In order to allow comparison of data to
historic site monitoring, analytical samples were collected from pre-existing monitoring wells
in the pilot test area as well as from the new monitoring wells installed for the pilot test. The
following intermediate monitoring wells were sampled during the Phase I Pilot Test:

e MW-2ATI* e PTMW-11
e MW-5PI e PTMW-2]
e MW-6P* e PTMW-3]
e MW-10PI e PTMW-4]
e MW-11PI e PTMW-5I
e MW-12PI e PTMW-6I
e MW-13PI*

* Wells indicated by an asterisk were sampled for background
information and are not discussed in this report.

In general, the baseline levels of VOCs were either non-detectable or relatively low (less than
10 ug/1) except for the following compounds:
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) 1,2DCE: (maximum concentration of 180 pg/1 at PTMW-51, which is outside
the anticipated ROI for the Phase I Pilot Test. Maximum concentration of 48
pg/l at PTMW-1I within the Phase [ pilot test study area);

o Acetone: (maximum concentration of 10,000 pg/l at PTMW-3] but it may have
been related to a lab contaminant because acetone has never been an issue at the
site in years of testing and there is no new source of acetone possible since the
site is inactive);

° Chlorofluorocarbons: (e.g., 1,1,2-trichloro-1,2,2 -trifluoroethane) (maximum
concentration of 1,100 pg/l at MW-2AI1, which is outside the anticipated ROI for
the Phase I Pilot Test. Maximum concentration of 12 pug/l at PTMW-1I within

the Phase I Pilot Test study area)4;

o Methylene Chloride: (maximum concentration of 600 pg/l in PTMW-41,
however this sample was flagged with a “B” so it may have been the result of
blank contamination).

o PCE: (maximum concentration of 1,700 pg/l in MW-2ATI and concentrations
between 14 and 700 pg/l in other intermediate wells sampled);

o TCE: (maximum concentration of 320 pg/l in MW-2AI and concentrations
between 4 and 88 pg/l in other intermediate wells sampled);

. VC: (maximum concentration of 61 pg/l in PTMW-5I, which is outside the
anticipated ROI for the Phase I Pilot Test. Maximum concentration of 6 pg/l in
PTMW-41 within the pilot test area).

In addition to the VOCs, background data was also collected for TOC, chlorides, iron,
manganese, and chromium. TOC background levels ranged from 1 to 4 mg/l. Chloride
background levels ranged from 12 to 146 mg/1 with the highest baseline levels present in
PTMW-11, PTMW-21, and PTMW-31. The lowest levels were present at MW-5P] and MW-
12P1. Chromium baseline levels were all less than 3 pg/l. For iron, the baseline levels in
groundwater varied greatly with the lowest level of 345 ng/l present at MW-11PI and the
highest level of 5,860 ng/l present at PTMW-31. Most iron concentrations were between 600
and 2,500 pg/l. Manganese baseline levels prior to testing also varied widely with the highest
concentrations present at PTMW-5I (3,230 pg/l) and the lowest at PTMW-2I (72 pug/l).

‘ It should be noted that chlorofluorocarbons were not anticipated to undergo rapid reaction with permanganate based upon
the available literature. Slower biodegradation was expected. However, insufficient data are available with regard to this
specific compound’s response to permanganate injection. Alternative oxidizers such as hydrogen peroxide (i.e., Fenton's
Reagent) may be more appropriate if rapid degradation of chlorofluorocarbons (as well as alkanes present at lower levels) is
required. Testing of oxidizers that are more aggressive is recommended if the NYSDEC requires more rapid
chlorofluorocarbon degradation.
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After the completion of baseline documentation, the intermediate well injections were initiated
for Phase I at wells PT-141 through PT-181. Injection events were conducted from November
19, 2002, through November 25, 2002. Two post-injection sampling events were conducted to
assess the short-term and long-term reductions after consideration of rebound effects. The first
post-injection sampling event for the intermediate zone was completed on December 18-19,
2002, approximately 3 to 4 weeks after the completion of injections. The final post-injection
sampling event was completed on April 2-4, 2003 approximately 3 months after the completion
of injections to ensure that any rebound effects would have already occurred (i.e., the sampling
event would represent permanent reduction in contaminant concentrations). The results of the
post injection sampling events and removal efficiency estimates are provided in Table 11.

As indicated in Table 10, the concentrations of contaminants in the intermediate groundwater
zone were reduced in almost all wells, for all parameters with a few exceptions. In general,
contaminant reductions were the greatest in the monitoring points closest to the injection line
and nearest to the center of the pilot test area. Contaminant reductions for all VOCs within 50
feet of the injection line were reduced to non-detectable levels within 41 days of injection with
the exception of 1,2-DCE which was reduced 62.5% (from 12 pg/l to 5 pg/l). All contaminants
of concern within 50 feet of the injection wells were reduced to levels at or below Class GA
Groundwater Quality Standards. Although reductions beyond 50 feet were evident for most
VOCs, the reductions were not as uniform and a direct correlation to distance from the injection
wells was present for some compounds, but not for others. 1,IDCA was reduced to non-
detectable levels in all samples (except for one which was only at 5 pg/l), even those as far
away as 150 feet from the injection line. However, this data must be interpreted cautiously
because starting concentrations before testing were relatively low and it is possible that this
reduction is just due to the normal variability of groundwater data from one sampling event to
the next.

MW-12PI did not achieve the same high levels of contaminant reductions for most chemicals.
Based upon discussions with those overseeing drilling in this area, it was determined that
drilling near the westernmost injection wells in Phase I was extremely difficult and injection of
oxidant in this area was more difficult than most other areas. In fact, the shallow wells in this
area mounded frequently even at very low injection flow rates. Therefore, it is likely that the
localized geology at and near MW-12PI adversely effects the ability to inject oxidant when
compared to the other wells in the Phase I pilot test area.

A reduction in 1,1,2-trichloro-1,2,2-trifluoroethane was observed in 6 of the 10 intermediate
monitoring wells for this phase of testing, although this rate of a reduction was not anticipated
based upon the permanganate reaction mechanism (i.e., reaction with carbon-carbon double
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bonds which are not present in 1,1,2-trichloro-1,2,2-trifluoroethane). Review of the available
literature indicates that under certain conditions the permanganate reaction with the VOCs of
concern may generate some free hydroxyl radicals. The reductions of chlorofluorocarbons
noted might have been caused by free radical formation in a manner similar to that, which
occurs with some other oxidants (most notably, Fenton’s Reagent).

Since one of the adverse affects of permanganate injection is the possible mobilization of
metals and chlorides in the aquifer, these parameters were also evaluated. Chloride increases in
the subsurface were not realized in 9 out of 10 monitoring locations and an increase from 95
mg/l to only 112 mg/l was evident in the one well that did exhibit an increase (MW-11PI).
Chromium concentration increases were evident in all but the two wells that were over 160 feet
from the injection line. Although the percent increases were often high (as high as 1825% in
MW-11PI), the actual concentration increases were very minor with only one well exhibiting
chromium concentrations exceeding 20 pg/1 (38.5 ug/l at MW-11PI). These levels of
chromium are not considered a concern. Manganese levels did increase substantially during the
first post-injection sampling event 41 days after injections. However, in all wells except for
three the concentrations dropped off to below pre-injection levels within the 146 days before
the final post-injection sampling event. This temporary increase is considered normal and it is
likely that the remaining elevated concentrations of manganese will drop off in the three wells
that remained with high Manganese concentrations after the final sampling event.

After completion of post-injection monitoring, it was evident that injection of oxidant into the
intermediate zone can result in excellent chlorinated VOC contaminant reduction within 50 feet
of the injection wells. In fact, final concentrations after the Phase I intermediate zone
injections were at or below 50 pg/1 for all VOCs in all wells within the pilot test area. Most
parameter concentrations were below their respective Class GA Groundwater Quality
Standards. Chlorofluorocarbons appeared to be degraded during the injection events; however,
additional testing is required to determine if the 1,1,2-trichloro-1,2,2-trifluoroethane
concentration reductions noted were temporary effects caused by the high initial injection
volumes of permanganate solution or whether the effects are longer lasting due to in-situ
oxidation. Use of a more aggressive oxidizer (e.g., Fenton’s Reagent) should be considered to
more aggressively address chlorofluorocarbons

4.2 Shallow Groundwater Injection Performance

The following sections discuss the results of the shallow groundwater injection events during
Phase I of the pilot test. '
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4.2.1 Shallow Injection Well Performance

As with the intermediate zone evaluation, the performance of the shallow injection well
network was primarily evaluated on the ability to deliver the desired quantity of KMnQ, to the
subsurface in a reasonable amount of time without causing contaminant migration or
unacceptable mounding of groundwater. This aspect of the test focused on mechanical
injection data such as flow rates and pressures and the groundwater parameters related to
injection (e.g., depth to water, turbidity, etc.).

The average flow rate into the five well, shallow network was 35.8 gallons/minute
(approximately 7.1 gpm per well average). However, injection rates varied significantly well
by well during the Phase I test because of problems with localized mounding. Some shallow
injection wells readily accepted the permanganate solution, and flow rates much higher than the
7.1 gpm were achievable without a significant rise in the localized water table. Conversely,
shallow injection wells PT-14S, PT-158S, and PT-18S mounded at flow rates above five gpm
and sometimes even mounded at lower flow rates. When mounding neared the surface,
injection events at that well location exhibiting the water table rise were suspended until the
water table receded locally.

" Additional discussion regarding the ability to effectively inject permanganate into the shallow
groundwater zone is provided in the following section.

4.2.2 Shallow Permanganate Mixing & Reaction Effectiveness Monitoring

Shallow well injections were initiated on November 26, 2003, immediately following the
completion of the intermediate well injections. Throughout shallow well injections, weather
conditions including heavy rains with localized flooding hampered the shallow well pilot tests.
Due to the shallow water table, the rain events caused the water table to rise to almost
immediately beneath the ground surface on several days and testing was suspended to let the
water table subside. In addition, the uneven parking lot caused localized ponding of water in
some monitoring locations, which may have influenced data collection (i.e., when the wells
were opened to collect monitoring parameters, surface water sometimes ran into the monitoring
wells). Whenever possible, berms were made around monitoring points and water was kept
away from the test area to the greatest practical extent.

Prior to the start of shallow well injections, baseline data were collected from representative
wells in the Phase I area to document baseline conditions in the shallow wells (see Table 12).
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Baseline data was collected on November 25, 2003, before injection system start-ups. Baseline
field monitoring in the shallow zone included collection of the same parameters as the
intermediate well sampling events. The data collected during the field screening for the
shallow injection events are provided in Tables 7 and 8.

As indicated in Table 11, the baseline values for all shallow wells in the Phase I area were

typically in the ranges indicated below:

) pH: Average6 pH of 6.37. Values ranged from 5.87 to 6.70 Standard pH Units.

o Conductivity: Average conductivity of 0.61 mhos. Values ranged from 0.39 to
1.01 mhos. Unlike the intermediate zone, there was no direct correlation
between conductivity and pH in the shallow zone. This may have been due to
the impact of the prior intermediate injection events before the start of shallow
well testing.

) ORP: Average ORP of -66.00. Values ranged from -153 to +26 at the start of
shallow testing, with all locations except MW-12PS and PT-12S exhibiting an
ORP indicative of reducing environment (i.e., negative) ORP value.

o Temperature: Average temperature of 19.12 degrees Celsius. Values ranged
from 18.30 to 20.00 deg. C.

o DTW: Average depth to water of 3.84 feet. Values ranged from 3.37 to 4.13
feet.

o Dissolved Oxygen: Average DO of 0.27 mg/l. Values ranged from 0.11 to 0.65
mg/1. There was a no direct correlation between DO and ORP in the shallow
groundwater at the onset of testing.

o Wellhead VOCs: The average wellhead VOC readings were 21.9 ppmv
equivalence units (isobutylene calibration gas). However, there was wide
variation from well to well. Values ranged from zero ppmv at several wellheads
to 85.7 at well MW-12PS. Breathing zone VOCs above the wellhead were
generally non-detectable, so the localized wellhead VOC readings were not a
health and safety concern.

At the onset of shallow permanganate injections, the pH was relatively stable at most well
locations. As indicated in Figure 9, there were minor changes in pH evident during shallow
well injections (typically changed +/- one pH SU). The pH within the Phase I test area

5 N
Several background samples were collected on 11/26/03 in the morning before the start of shallow well injections.

6
Logarithmic adjustment made for pH
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remained relatively constant between 5.8 and 7.0 throughout shallow well testing.
Permanganate degradation reactions typically occur independently of pH values in this range.
Since a significant drop in pH was not evident during shallow testing, it is probable that acidic
byproducts or intermediates of the degradation reactions were either not present or short-lived.
In general, pH monitoring indicated that pH should not be impacted significantly in the
subsurface during shallow zone permanganate injections, nor should it inhibit the desired
degradation reactions.

Conductivity readings oscillated up and down following the start of shallow permanganate
injections on most days of testing (see Figure 10), but returned to (or close to) the previous
baseline levels when injections were suspended. This minor change in localized conductivities
is not considered significant.

As indicated in Figure 11, there were only relatively minor changes in the ORP during the
shallow injection events in most monitoring locations. Increases of only about 35 to 50 mV
were typical in most monitoring locations. There was no correlation between changes in the
ORP and the distance from the injection line in the shallow wells as there was with the
intermediate wells. ORP data did not serve as a good indicator of shallow injection system
performance because of the relatively small changes in readings that were observed.

The temperature response data are presented graphically in Figure 12. As indicated by the
figure, the temperatures in each of the monitoring locations remained relatively constant
throughout testing. There was a slight decreasing temperature trend, but it is likely that this is
independent of the Phase I Pilot Testing and occurred naturally due to the very cold
temperatures in December 2002.

One of the most important parameters evaluated during shallow well injection events was the
depth to water. DTW readings were collected to evaluate the potential for mounding during
injections and to help assess the radius of influence of the injection wells. DTW data for
shallow injection well monitoring are presented in Figure 13. During injection events, there
was severe mounding in several of the injection wells. In fact, the groundwater table reached
the surface at each of the injection wells at least once during shallow injections. The most
problematic wells from an injection perspective were PT-14S, PT-15S, and PT-18S, which
were frequently shut down to allow the water table to lower before continuing with the
injections. Flow rates for the shallow wells were maintained below 10 gpm to minimize
mounding, and many times were run under 5 gpm at the more problematic wells. The shallow
well injection problems were compounded by a severe cold streak in the area wherein freezing
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temperatures were common overnight. Several wellhead assemblies froze and had to be

repaired / replaced during testing.

Unlike the intermediate zone, the degree of mounding was relatively uniform in the shallow
zone regardless of distance from the center of the injection line. All monitoring locations within
60 feet of the injection line, whether near the center of the line or the periphery, exhibited a
water table rise of approximately 1.5 feet during each day of testing. This mounding would
have been more significant if the same, higher, flow rates used during intermediate testing were
continued. The fact that the mounding at the monitoring locations 20 to 60 feet away from the
injection wells was only about 1 to 1.5 feet, while the mounding at the shallow injection points
was often greater than 3 feet (i.e., almost to the surface) indicates that the severe mounding is
localized at the point of injection. The mounding evident during testing at the shallow wells
was more significant than anticipated by pre-injection modeling and the injection flow rate was
reduced accordingly to prevent unwanted migration of contaminants. Subsequent phases of
pilot testing well help determine if the problems with shallow injections are limited to this one
area of the site or are more widespread.

In general, there was not a significant DO increase evident in the majority of monitoring
locations within 50 feet of the injection line (See Figure 13). Although some of the percent
increases neared 100%, the actual value of the DO remained low (i.e., all readings were below
0.8 mg/1). It is possible that the DO may increase with time in the subsurface but insufficient

.o T .. . .
data were available to make this determination . This issue will be more carefully monitored
during subsequent phases of the pilot test.

Wellhead PID screening was provided primarily for health and safety reasons and the data are
presented in Table 7. Additional ambient air screening in breathing zones and at property
boundaries was also conducted to ensure the health and safety of site personnel and off-site
receptors. This monitoring data are presented in Table 10. There were no health and safety
concerns noted during the intermediate injection event, or at any other time during testing.

Colorimetric monitoring for KMnO4 was performed during the shallow groundwater pilot test
to assist in the evaluation of dosing effectiveness and in-situ mixing in the shallow zone. In
most instances, visual gauging was possible because a deep purple color indicating KMnO,
concentrations in the range of 5 to greater than 25 mg KMnO4 per Liter of groundwater was
evident in, and immediately around, the injection wells. However, the permanganate levels

7 . . .. . . e . .
Post-injection monitoring was originally planned to continue after the completion of shallow injection events. However, severe winter storms
prevented access to the site and continual snow cover made it impossible to locate wells for sampling.
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dropped off significantly beyond 20 feet from the injection line. Shallow zone colorimetric data
are presented in Table §.

Based upon review of all the field-screening parameters and visual observations, it was
concluded that the Phase I shallow injection well network did not perform as anticipated.
However, it was still effective in delivering permanganate to the subsurface. The major
conclusions drawn from the field screening data are that the injection rate for permanganate
delivery must be decreased for the shallow zone to prevent mounding at the surface, and that
additional time may be required from the onset of injections to see a more pronounced response
in field screening parameters at greater distances from the injection line. The effective radius of
influence based upon review of screening data (changes in parameter values) and visual
observations (i.e., colorimetric changes) is probably only about 20 to 25 feet in the shallow
zone initially (in the general direction of natural groundwater flow toward the north). Future
monitoring during the following phases of pilot testing will determine if the long-term ROI in
the shallow zone is actually greater. In-situ mixing of oxidant with the contaminants of
concern in the dissolved phase also appeared to be achieved based upon visual observations
(color changes) and review of DTW and ORP data. However, the mixing appears to have been
better in the intermediate zone injection events.

Additional discussion on the reasons for the difference in performance between the shallow and
intermediate zones is presented in Section 4.2.3 which presents the analytical data results.

4.2.3 Shallow Contaminant Reduction & Potential Remedial Effectiveness

Although the field screening data presented in the previous section indicated some potential
short-term problems with shallow zone permanganate injection, the problems identified can
most likely be corrected by slowing the injection flow rate. The best indicator of long-term
effectiveness of a proposed remedy is the reduction in the mass of contamination at the site.
This section of the report presents the analytical data obtained to determine if the permanganate
injection events at the shallow wells effectively reduced the concentration of the contaminants
of concern in the study area.

All analytical data for the shallow groundwater zone monitoring are presented in Table 2. The
primary contaminants of concern at the shallow zone are the same as in the intermediate zone:
specifically, Tetrachloroethene (PCE), Trichloroethene (TCE), 1,2-Dichloroethene (12DCE),
1,1,1-Trichloroethane (TCA), and Vinyl Chloride (VC). Secondary contaminants include
1,1,2-trichloro-1,2,2-trifluoroethane. The Phase I Pilot Test also included analysis of several
parameters required to evaluate the use of permanganate injection at the site. These parameters
included chromium, iron, chlorides, manganese, and total organic carbon (TOC).
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Pre-injection (i.e., baseline) sampling was performed between October 30, 2002, and
November 7, 2002, to establish pre-test conditions. In order to allow comparison of data to
historic site monitoring, analytical samples were collected from pre-existing monitoring wells
in the pilot test area as well as from the new monitoring wells installed for the pilot test. The
following shallow monitoring wells were sampled during the Phase I pilot test:

» MW-2A%* e PTMW-1S
e MW-4PS* e PTMW-285
o MW-7pP* e PTMW-385
e MW-10PS e PTMW-4S
e MW-11PS e PTMW-5S
e MW-12PS e PTMW-6S
e MW-13PS*

* Wells indicated by an asterisk were sampled for background
information and are not discussed in this report.

In general, the baseline levels of VOCs in the shallow wells were either non-detectable or
relatively low (less than 10 pg/l) except for the following compounds:

. 1,2DCE: (maximum concentration of 7,600 pg/l at PTMW-5S which is outside
the anticipated ROI of the Phase I Pilot Test area. Maximum concentration of
400 ng/l at PTMW-1S within the Phase I pilot test study area);

. 1,1,1TCA: (maximum concentration of 29 pg/l in MW-12PS within the Phase |
Pilot Test area);

. 1,1DCA: (maximum concentration of 26 pg/l in PTMW-5S, which is outside
the anticipated ROI for the Phase I Pilot Test. Maximum concentration of 4 pg/l
at PTMW-18 and PTMW-28S within the Phase I pilot test study area);

. Chlorofluorocarbons: (1,1,2-trichloro-1,2,2-trifluoroethane): (maximum
concentration of 1,700 pg/l at PTMW-5S, which is outside the anticipated ROI
for the Phase I Pilot Test. Maximum concentration of 1,600 pg/l in MW-12PS
within the Phase I Pilot Test area);

. PCE: (maximum concentration of 2,200 pg/l in PTMW-5S, which is outside the
anticipated ROI for the Phase I Pilot Test. Maximum concentration of 1,200 ug/l
in MW-12PS within the Phase I Pilot Test area);

. "TCE: (maximum concentration of 2,000 pg/1 in PTMW-5S, which is outside the

anticipated ROI for the Phase I Pilot Test. Maximum concentration of 1,400 pg/l
in MW-12PS within the Phase I Pilot Test area);
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o VC: (maximum concentration of 850 pg/l in PTMW-3S, which is outside the
anticipated ROI for the Phase I Pilot Test. Maximum concentration of 70 ug/l in
MW-11PS within the Phase I Pilot Test area).

In addition to the VOCs, background data were also collected for TOC, chlorides, iron,
manganese, and chromium. TOC background levels ranged from 4 to 15 mg/l. Chloride
background levels ranged from 19 to 172 mg/l with the highest baseline levels present in MW-
10PS and PTMW-5S. The lowest levels were present at MW-11PS and PTMW-38S.
Chromium baseline levels were between 1 pg/l and 19 pg/l. For iron, the baseline levels in
groundwater varied greatly with the lowest level of 1,510 pg/l present at PTMW-4S and the
highest level of 49,000 pg/l present at MW-11PS. Manganese baseline levels prior to testing
were relatively consistent throughout the test area with the highest concentrations present at
PTMW-2S (925 pg/l) and the lowest at PTMW-6S (81 pg/l). Most manganese concentrations
were between 400 and 800 pg/l in the baseline-sampling event.

After the completion of baseline documentation and the intermediate well injections, the
shallow well injections were initiated for Phase I at wells PT-14S through PT-18S. Injection
events were conducted from November 26, 2002, through December 19, 2002. Two post-
injection sampling events were conducted to assess the immediate reductions in contaminants
of concern and the projected long-term reductions after consideration of rebound effects. The
first post-injection sampling event for the shallow zone was completed on January 29-30, 2003,
approximately 31 days after the completion of injections. The final post-injection sampling
event was completed on April 2-4, 2003, approximately 103 days after the completion of
injections to ensure that any rebound effects would have already occurred (i.e., the sampling
event would represent permanent reduction in contaminant concentrations). The results of all
post-injection sampling events for the shallow zone are provided in Table 2. Removal
efficiency estimates for the shallow zone for all contaminants initially present above 10 pg/l are
provided in Table 13.

Despite some of the slower injection rates and less prominent responses in field screening, the
analytical data summarized in Tables 2 and 13 indicated that the shallow injection events were
eventually effective within 50 feet of the injection line and somewhat effective beyond 50 feet.
The concentrations of all contaminants in the shallow groundwater zone at all monitoring
locations within 50 feet of the injection line were reduced to non-detectable levels or levels
below Class GA Groundwater Quality Standards. However, unlike the intermediate zone
injections, the shallow zone contaminant decreases did not all occur within the first 20 to 40
days following the injections. It was not until the second post-injection events more than 100
days after the initial shallow injections that the significant reductions were observed. This
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observation is consistent with the field screening data in that most field screening parameters
did not show rapid changes within the first few weeks following the shallow injection events.

Although reductions beyond 50 feet were evident for most VOCs, the reductions were not as
uniform or as significant for most compounds. Reductions for 111TCA and 11DCA were
essentially greater than 80% even as far away as 180 feet from the injection line. However, as
discussed in the intermediate results section of the report, the reaction mechanism for
permanganate is typically not as rapid or efficient for the alkanes. Therefore, these reductions
may have been at least partially caused by wave effects and dilution related to the injection

events.

Reductions for 12DCE, 1,1,2-trichloro-1,2,2-trifluoroethane, PCE, TCE, and VC were not
nearly as pronounced once the distance from the injection line exceeded 50 feet. VC
concentrations were only reduced approximately 20% to 30% at distances of only 50 to 60 feet
from the injection line while the concentrations of some other compounds rose immediately
after shallow injections at distances greater than 50 feet from the injection line. Although a
second round of post-injection data was not collected at PTMW-5S and PTMW-6S,
concentrations of contaminants of concern in these wells rose in the first post-injection

sampling events. This is likely a temporary phenomena cause by a wave pulse during the
shallow injection events and concentrations will likely decrease as seen in almost all other
wells during subsequent testing. It is theorized that had a second round of testing occurred in
these wells, the reductions would have been similar to those demonstrated by MW-10PS
(typical reductions of approximately 15% to 63%) which is located a similar distance away
from the injection line. This assumption will be tested in the field during the second phase of
pilot testing when additional PTMW-5S and PTMW-6S samples will be collected.

It is interesting to note that better contaminant reductions were noticed at distances
approximately 60 to 80 feet from the injection line than from wells 50 to 60 feet from the
shallow injection line for almost all parameters. This may be due to geologic variations in the
pilot test area because similar results were noticed in the intermediate well sampling events
also.

! The evaluation of shallow injection response at wells PTMW-5S and PTMW-6S at distances greater than 150 feet from the injection line is
complicated by the fact that only one post-injection sampling round (i.e., the first round, 40 days after injections) was collected for these wells.
The second round of post-injection sampling at wells PTMW-5S and PTMW-6S was not conducted after it was realized that these wells should
not have been sampled for the Phase | Pilot test because they were well outside the anticipated radius of influence for the Phase [ test. Given
that the shallow well contaminant reductions occurred more significantly after the first post-injection sampling event in almost all other wells
sampled, it is probable that the relatively high increases in contaminant levels evident in PTMW-5S and PTMW-6S after the first post-injection
sampling event are temporary only. This position will be evaluated prior to the start of the Phase I{ pilot test work by collecting an additional
set of samples from PTMW-5S and PTMW-6S.
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Chlorofluorocarbon reductions of 100% were also achieved within 50 feet of the injection line
and in general, the 1,1,2-trichloro-1,2,2-trifluoroethane contaminant reduction efficiencies
paralleled those of the other contaminants of concern. Based upon the treatability test results, it
is possible for degradation of 1,1,2-trichlor-1,2,2-trifluorethane reductions with permanganate
injection. However, the mechanism for such reductions via permanganate oxidation is not
readily apparent.

In addition to the contaminant reduction efficiencies for the chlorinated VOCs of concern, the
possible mobilization of metals and chlorides in the aquifer was also evaluated during the
shallow injections. Chloride increases in the subsurface were relatively insignificant with the
highest levels of chloride after testing actually lower than at the onset of testing (36.7 pg/l as
compared to 69 pg/l at the start of testing). Chromium concentration increases were evident in
all but the three wells. Although the percent increases were often high, the actual concentration
increases were minor with only one well exhibiting chromium concentrations exceeding 10 pg/1
(35.2 pg/l at MW-10PS). These levels of chromium are not considered a concern. Manganese
levels also did not increase substantially during the first shallow injection tests except for three
wells (PTMW-1S, MW-11PS, and PTMW-6S). This temporary increase is considered normal
for permanganate injection and it is likely that the elevated concentrations of manganese will
drop off in time.

After evaluation of all data, it was determined that the shallow injection of KMnO, may be able
to reduce contaminant concentrations. However, the cost-effective delivery of oxidant may be
problematic using the design flow rates of the Phase I Pilot Test. The physical delivery of
permanganate into the shallow zone required much lower flow rates and additional field time as
compared to the intermediate injection events. Additionally, the impact of the permanganate at
distances greater than 50 feet from the shallow injection line was highly variable with some
parameters showing the potential for reductions of close to 100%, while others only indicating
potential reductions of 20% to 30%. Additional data will be required from wells further than
100 feet away from the shallow injection line to determine if a “pulsing” wave effect may
temporarily push contaminants away from the injection area in the shallow zone. However, it
is unlikely that this is a long-term effect because monitoring from wells 180 feet away (MW-
10PS) did ultimately indicate the potential for contaminant reductions given a sufficient amount
of time after the initial injection events.

It is likely that the permanganate injection events in the shallow zone did not achieve the same
results as the intermediate zone injections initially because the first injections in the shallow
zone served primarily to flush any contaminants that may have been “trapped” in the smear
(i.e., shallow) zone at the site. In addition, the natural soil oxidant demand in the shallow /
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vadose zone was significantly higher than in the intermediate, groundwater-only zone such that
the bulk of the injected permanganate may have been “used up” in the reaction with the
naturally occurring organics in the vadose zone (i.e., leaving less unreacted permanganate to
address the contaminants of concern). It is probable that after “trapped” contaminants in the
shallow zone were “freed” by the initial flushing (as simulated during the Phase I injections)
and the soil oxidant demand was reduced during the initial injections, residual contaminant
concentrations may be more readily reduced by permanganate or a different oxidant (e.g.,
Fenton’s Reagent) during additional injection events. A modified Phase II Pilot Test would be
able to evaluate this theory through secondary injections in the shallow groundwater zone to
determine if a more pronounced reduction of contaminants after a secondary injection is
achievable.

In the intermediate zone, where all of the energy of the permanganate delivery system was
focused solely on dissolved phase contamination during Phase I injections, the initial response
of the injection was much more pronounced.

4.3 Health and Safety Monitoring

The existing Health and Safety Plan (HASP) was modified to specifically address the
permanganate injection pilot test and to address the .scope of work covered under the pilot test.
Tailgate safety meetings were held and documented for each day of field activities. In addition,
all ESI employees working on the site attended an internal training program to ensure that the
field program was completed safely and effectively. Parties other than ESI or persons who
have contracted directly with ESI were responsible for developing and implementing their own
site-safety procedures. Access to the construction areas reflected in the Phase I, II, ITI, IV and V
injection drawings was restricted during pilot testing.

Although negative ambient air impacts were not expected or likely, an ambient air monitoring
program was included during the pilot test as a precautionary measure. Wellhead monitoring
for VOCs was completed periodically during injection events. In addition, breathing zone
monitoring was performed on the Pall site and immediately downgradient at the Glen Cove
Day Care center property line. The design of the pilot test system minimized particulate
emissions through use of covered mixing and transfer vessels and a vacuum eductor system.

The results of the air-monitoring program indicating that there were no concerns are
summarized in Table 10.
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5.0  CONCLUSIONS & RECOMMENDATIONS

Based upon site observations and review of field and analytical data, the following conclusions
can be made regarding the use of potassium permanganate injection to remediate the
contaminants of concern at Pall’s 30 Sea Cliff Avenue, Glen Cove, New York facility:

o Potassium permanganate solutions can be effectively and safely made up on-site
and introduced to the subsurface in a controlled manner.

o There was no significant mobilization of metals and inorganics noted during
pilot testing except for manganese. Manganese concentration increases were
evident during shallow and intermediate injections in several wells. However,
these concentration increases are expected to be short-term and a return to pre-
testing levels is anticipated.

o Intermediate injection wells performed in accordance with design projections,
with flow rates greater than 15 gpm per well sustainable without unacceptable
mounding near the surface.

o Intermediate groundwater zone injections of potassium permanganate can
effectively reduce contaminant concentrations of chlorinated VOCs at the site
when injected at wells designed for oxidant delivery. The effective radius of
influence in the intermediate zone is likely greater than 50 feet in the general
direction of groundwater flow (toward the north), with significant reductions of
contaminants also noted as far away as 150 feet from the injection wells.

) Contaminants of concern (i.e., chlorinated VOCs) can effectively be reduced by
as much as 100% within 50 feet of the intermediate zone injection wells.
Chlorinated VOC concentrations within the Phase I pilot test area were reduced
to within Class GA Groundwater Quality Standards within 150 days of
permanganate injections as far away as 50 feet of the intermediate injection
wells. Most reductions occurred in under 41days.

) Chlorofluorocarbons were apparently reduced through potassium permanganate
injections in the intermediate groundwater, with reductions of 100% evident in
six out of 10 monitoring wells. However, due to the fact that the reaction
mechanism of permanganate is not typically effective for 1,1,2-trichloro-1,2,2-
trifluoroethane or chlorinated alkanes, it cannot be definitively stated whether
the chlorofluorocarbon reductions noted were the result of oxidation /
bioremediation due to some limited free radical formation, or were caused by
dilution / wave effects.

o Shallow injection wells did not perform in accordance with design predictions
because flow rates greater than five gpm per well resulted in surface mounding
at several injection locations. It is believed that the five gpm per well injection
rate can still effectively treat the shallow groundwater zone, if the field time
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required to complete injections is increased. Additional data are required to
optimize the delivery system. Also, additional study is necessary to evaluate
potential “wave effects” (i.e., a pushing of contaminants because of the localized
mounding at the point of injection) during and following shallow injection
events because of the results for chlorofluorocarbons and alkanes that were not
wholly consistent with what was anticipated based upon the reaction
mechanisms typically associated with permanganate.

) The effective radius of influence in the shallow zone is likely up to 50 feet in the
general direction of groundwater flow (toward the north), with some evidence of
reductions of contaminants also noted as far away as 150 feet from the injection
wells. The contaminant reductions noted in the shallow zone were less uniform
than those noted in the intermediate groundwater.

. Contaminants of concern (i.e., chlorinated VOCs) can effectively be reduced by
as much as 100% within 50 feet of the shallow zone injection wells. However,
there was a temporary increase in shallow groundwater contaminant
concentrations prior to the long-term reductions noted.

. Chlorinated VOC concentrations within the Phase I Pilot Test area were reduced
to within Class GA Groundwater Quality Standards within 150 days of
permanganate injections as far away as 50 feet of the shallow injection wells.
1,1,2-trichloro-1,2,2-trifluoroethane was only reduced through potassium
permanganate injections in the shallow groundwater at distances less than 50
feet from the shallow injection wells. At distances greater than 50 feet, there was
limited evidence of significant 1,1,2-trichloro-1,2,2-trifluoroethane degradation.

Based upon the foregoing conclusions, the following actions are recommended:

o The shallow groundwater portions of the Phase II Pilot Test should proceed as
originally designed with the exception that the shallow injection flow rates
should be reduced to less than 5 gpm per well. This additional shallow
groundwater study is necessary to evaluate the destructive capabilities of
oxidizers at lower injection flow rates and the impact of localized mounding,
and “wave effects” during and following shallow well injections.

o Additional pilot testing should be performed with a more aggressive oxidant
such as Fenton’s Reagent to determine if full-scale remediation is potentially
possible at lower costs. In addition, the use of Fenton’s Reagent will address
several secondary contaminants of concern (e.g., chlorofluorocarbons and
chlorinated alkanes) that are not as readily reduced by permanganate. Fenton’s
Reagent injection will require less water addition than permanganate and will
help better determine whether dilution and wave effects may have caused some
of the contaminant reductions that were noted during Phase I testing.

o Since intermediate zone contaminant reductions were so pronounced, it is
recommended that the originally planned Phase II through V pilot tests be
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eliminated and further evaluations be limited to a small-scale, modified Phase 11
Pilot Test for the intermediate zone. The details of the modified Phase II Pilot
Test for the intermediate zone (as well as the shallow zone) will be addressed in
an addendum to the Pilot Test Work Plan and Design as a separate submittal.

. Injection of Fenton’s Reagent directly into existing monitoring wells should be
evaluated as a localized treatment option. The wells recommended for inclusion
in the direct monitoring well injection aspects of the pilot test will be discussed
in the addendum to the Pilot Test Work Plan and Design as a separate submittal.

o The mass of oxidant introduced to the shallow zone should be reassessed for the
Phase II Pilot Test because of the mixed results obtained at distances greater
than 50 feet away from the injection wells and because of the lack of a
pronounced response immediately after injection events. If Fenton’s Reagent is
used in the next phase, the mass of oxidant introduced in the modified Phase II
Pilot Test for the intermediate zone should be re-calculated to take the stronger
nature of Fenton’s Reagent into consideration. If successful, this modified
dosing with Fenton’s Reagent could reduce full-scale remediation costs and
could result in a more rapid degradation of the secondary contaminants of
concern such as chlorofluorocarbons (e.g., 1,1,2-trichloro-1,2,2-trifluoroethane).

. The frequency of monitoring at shallow and intermediate monitoring locations
should be reduced significantly because of problems identified in the field with
the time required for many readings to stabilize. However, the parameters
analyzed should not be changed. In addition, several additional rounds of field
monitoring after the final injection events should be added to better understand
the long-term impacts to ORP, DO, pH, etc. after injection events. The revised
monitoring program will be outlined in the addendum to the Pilot Test Work
Plan and Design to be submitted separately.

o Fieldwork on the Phase II Pilot Test should be initiated only during the warmer
months (after NYSDEC approval of this report) to eliminate many of the
problems identified in the field during previous testing during colder months.
Performing fieldwork in the warmer months only (typically late March through
early November) will protect the health and safety of workers; ensure better data
collection; minimize the probability of releases related to frozen piping, fittings,
and equipment; and, lower overall pilot test costs.

. Better quality flow meters and a possible particulate filter should be used at the
injection manifold to ensure better data acquisition at each wellhead.

8
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TABLE 4
TREATABILITY STUDY RESULTS SUMMARY

The Site-Specific, Treatability Study concluded the following:

. KMnO, rapidly degraded PCE, TCE, cis-12DCE, VC, chlorotrifluoroethene, and
the low level xylene that was present in the site groundwater under the
experimental conditions.

. The degradation of 1,1,2-trichloro-1,2,2-trifluoroethane in the control
experiment implied that active biological activities might have occurred in the
control experiment during the treatability test. 1,1,2-trichloro-1,2,2-
trifluoroethane degradation in the site groundwater was also observed, although
the degradation rate was slower than the other chlorinated VOCs. Due to the
inconclusive nature of treatability testing for 1,1,2-trichloro-1,2,2-
trifluoroethane, additional or alternative remedial measures may be necessary to
address chlorofluorocarbon contamination in the groundwater at this site.

. Remediation using KMnO, oxidation is a feasible and effective alternative.

o The Pall site has a low KMnO, demand estimated at 1 to 4 g/kg soil. The
oxidant demand increased with increasing KMnQ, concentrations.

. The decomposition of KMnO, in the subsurface materials is slow. Therefore, a
low KMnO, dose of 1 to 2 g/L is recommended for pilot testing.

o The impact of KMnO, injection on metal leaching was determined not to be
significant.
. A site investigation and characterization (i.e., a Pilot Test) was suggested to

design and implement an effective oxidant delivery system

ENVIRO-SCIENCES, INC. ==
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Table § (Continued)

P} | P te Injecti Pilot Test
Field Work Summary
Date Job Weather Temperature (F)

09/16/2002 Well Installation Raining 78
09/17/2002 Well Installation Cloudy / Humid 80
09/18/2002 Well Installation Cloudy / Humid 80
09/19/2002 Well Installation Partly Cloudy 78
09/20/2002 Well Installation N/A 78
09/23/2002 Well Installation Sunny 78
09/24/2002 Well Installation Sunny 75
09/25/2002 Well Installation Sunny 75
09/26/2002 Well Installation Raining 63
09/30/2002 Well Installation Sunny 60
10/01/2002 Well Installation Sunny 80
10/02/2002 Well Installation Sunny 78
10/03/2002 Well Installation Sunny 78
10/04/2002 Well Installation Raining 60
10/07/2002 Well Installation Raining 65
10/08/2002 Well Installation Sunny 65
10/09/2002 Well Installation Sunny 65
10/10/2002 Well Installation Cloudy 60
10/11/2002 Well Installation Raining 60
10/12/2002 Well Installation Raining 60
10/14/2002 Well Installation Mild 60
11/04/2002 Sample Wells for Baseline Sunny 40
11/05/2002 Sample Wells for Baseline Sunny 40
11/07/2002 Sample Wells for Baseline Sunny 40
11/08/2002 Sample Wells for Baseline Sunny 40
11/07/2002 Water Injection Test Sunny 40
11/11/2002 KMnO4 Injections (Intermediate Wells) N/A

11/13/2002 KMnQ4 Injections (Intermediate Wells) N/A

11/18/2002 KMnO4 Injections (Intermediate Wells) Cloudy 40
11/19/2002 KMnO4 Injections (Intermediate Wells) Sunny 40
11/20/2002 KMnO4 Injections (Intermediate Wells) Qvercast 40
11/21/2002 KMnO4 Injections (Intermediate Wells) Cloudy 40
11/25/2002 KMnO4 Injections (Intermediate Wells) Cloudy 35
11/26/2002 KMnO4 Injections (Shallow Wells) Sunny 40
12/02/2002 KMnO4 Injections (Shallow Wells) Breezy 30
12/10/2002 KMnO4 Injections (Shallow Wells) Sunny 20
12/11/2002 KMnO4 Injections (Shallow Wells) Raining 35
12/16/2002 KMnO4 Injections (Shallow Wells) Raining 40
12/17/2002 KMnO4 Injections {Shallow Wells) Sunny 20
12/18/2002 KMnQ4 Injections (Shallow Wells) Sunny 25
12/19/2002 KMnQ4 Injections (Shallow Wells) Cloudy 25




TABLE 6

PILOT TEST MONITORING PARAMETERS & FREQUENCY

Field Screening & Monitoring Program:

Field
Monitoring
Parameter

Field Monitoring
Frequency

Purpose
of Monitoring

Depth to Water

Baseline Before Injection, Daily During
Injection, Weekly Following Injection until
Reaction is Complete

Evaluate potential mounding. Evaluate ROI
of injection events.

Groundwater Baseline Before Injection, Daily During Monitor for heat of reaction, health and
Temperature Injection, Weekly Following Injection until safety.
Reaction is Complete
Groundwater Baseline Before Injection, Daily During Assist in evaluation of possible metals in
Conductivity Injection, Weekly Following Injection until solution
Reaction is Complete
Groundwater pH Baseline Before Injection, Daily During Data required to evaluate extent of reaction,
Injection, Weekly Following Injection until reaction kinetics, and general system
Reaction-is Complete performance
Dissolved Oxygen | Baseline Before Injection, Daily During Data required to evaluate extent of reaction,

in Groundwater

Injection, Weekly Following Injection until
Reaction is Complete

reaction kinetics, and general system
performance

Groundwater
Turbidity

Baseline Before Injection, Daily During
Injection, Weekly Following Injection until
Reaction is Complete

Indicator of possible presence / absence of
KMnO4 when used in conjunction with
other data.

Permanganate in
Groundwater
{color)

Baseline Before Injection, Daily During
Injection, Weekly Following Injection until
Reaction is Complete

Direct KMnO4 measurement, extent of
reaction, ROI of injection wells, etc.

Continued on next page . . .
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TABLE 6 (CONTINUED)

Analytical Sample Collection & Analysis Program:

Sample When Purpose
Analyses Sampled of Monitoring
Parameter :
VOCs and Baseline prior to injection, Twice after start Indicates effectiveness and degree of
Chlorofluorocarbons | of injection based upon field screening data completion of reaction, residual

in Groundwater

reviews.

contaminant levels, etc.

Metals in Baseline prior to injection, Twice after start Indicates potential bi-products of reaction,
Groundwater of injection based upon field screening data ion formation, etc.
reviews.
ORP in Baseline prior to injection, Twice after start Assist in evaluating reaction effectiveness
Groundwater of injection based upon field screening data
reviews.
TOC in Baseline prior to injection, Twice after start Indicator of soil and groundwater oxidant
Groundwater of injection based upon field screening data demand, input parameter for model
reviews. verifications, extent of reaction indicator,
etc.
Chloride in Baseline prior to injection, Twice after start Indicates potential bi-products of reaction,
Groundwater of injection based upon field screening data degree of reaction completed, etc.

reviews.

Note: The level of post-injection field monitoring was less than originally planned following

the shallow injection events because of severe weather conditions that limited site

access. In the months immediately following shallow injections, there were several

blizzards that prevented well locating and access for post-injection sampling.

ENVIRO-SCIENCES, INC. ==




Table7

1of 14

Eﬂmmmnale_lmgcﬂgnﬂl_o_tle_sjE_ Id Monitoring Data S
-Ph Conductivity ‘ ORP | Temperature ' ptw | Dissolved | PID
Well Date/Time . | ! J Oxygen

(st. umts)\ ~ (mhos) ) {eV) {deg. C) 5 (feet) ) {ppb e.u.)
[Shallow Wells Monitored During Phase | Pilot Test
PT-9S 112/11/02 8:50 1 i , w’ ! 3.83 ! 4.9
PT-95 112/11/02 11:30 | 6.57 0.612. 210’ 18.8' | 0.27' B
RES 112/11/02 13:00 | 6.39' 0.718 -165 18.7' i 0.19.
PT-9S 112/11/02 13:45 | i ; “ | 3 T ‘
PT-95 112/12/02 10:20 ! i | 0. 0!
PT-9S  |12/16/029:15 | \ 1 ‘ 1 335 24
PT-95 112/16/02 15:00 | | ! * : 234 R
PT-95 12117/028:10 | 1 ' i i 341 ~ 0
PT-8S 112/17/1029:30 6.48' 0.52° -124 17.9° i 0.27
PT-95 {12/17/02 14:00 6.46 0.841! -126 181 | 0.77;
PT-8S 112/17/0215:00 | s * f | 2.82 ‘
PT-95  [12118/027:30 | T : | ; 3.45, T
PT-8S 12/18/02 15:30 | 1 ! L | 3.19, w
PT-9S  (12/19/02 15:00 | z f | ‘; 2.76: g
PT-95 112/19/02 8:00 | f ' ; \ 3431 | 0
P1-10S 112/11/028:50 | z \ i 417 | 55.6
PT-10S  [12/11/02 11:30 6.35 0.69 -162i 19.4. i 0.11,
PT-10S {12/11/02 13:00 | 6.75. 0.708, 210 19.4 ; 0.15°
PT-10S 112/11/02 13:45 _ \ i 3.15, 1 ]
PT-10S 12/12/0210:20 ‘ i | i 3.65! 0, __
PT-10S '12M16/029:15 | ! \ | | 343 28
PT-10S 12/16/02 10:30 | 6.56 0.499, 1417 191 i 0280
PT-10S 112/16/02 13:45 6.63' 0.445, -149 192. | o027,
PT-10S {12/16/02 15:00 i ! 1 \ 246 ;
PT-10S 12/17/02 810 | ! | ; | 357 1 3.8
PT-10S (12117102 9:30 | 6.51 0.964; 142 18.7 5 0.32 ]
PT-10S [12/17/02 14:00 | 6.51! 0.9 141, 18.8i | 0.98
PT-10S 112/17/02 15:00 ‘\ j 1 3.02 ;
PT-10S [12/18/02 7:30 j 361! i
PT-10S 12/18/02 15:30 ] | \ 3.36! i
PT-10S 112/19/02 8:00 ] i j ! 381 | 44
PT-10S [12/19/02 15:00 i | i J 29 1
PT-11S 11/26/02 8:15 | 1 ; ‘ 323, | 283
PT-118 111/26/02 10:00 | 5.98 0.546 =37 20 0.11, |
PT-11S [11/26/02 14:00 | 5.86] 0.533' 22, 19.9 0.32
PT-11S [11/26/02 14:00 | t ! , 211,
PT-11S 12/2/02 830 | | i 4.13; ‘
PT-11S 12/2/02 10:30 | 6.14] 0.5311 65, 19.9. 1 0.25
PT-11S [12/2/02 13:30 | 1 | | | 257, T
PT-11S 12/2/02 13:30 | 6.02 0.503] 48" 199 | T 034
PT-11S 12/4/02 9:00 Vr R ; 363 ]
PT-11S 12/10/02 9:00 ; | i ! 3.81; |
PT-11S 112/10/02 12:15 6.46 0.736 -199 194 T 026
PT-11S 12/10/02 14:20 6.16 0.586! -90 19.5' i 028
PT-11S 12/10/02 15:30 | ! , 271, |
PT-11S [12/11/02 8:50 | ; ! | 3.78. | 0
PT-11S 112/11/029:30 59 0.499 -33! 19.7! i 0.3
PT-11S  [12A1/02 13:007{ 5.95 0.495. -33 19.7] | 027
PT-11S {12/11/02 13:45 | ] | \ 2.76. i
PT-11S [12/12/02 10:20 ‘& ] : ; 333, 0,
PT-11S [12/16/029:15 | ; ! { ] 3.14; ‘ 0
PT-11S  [12/16/02 10:30 | 6.34' 0.647, -128' 19.3, 0.18
PT-11S 12/16/02 13:45 6.38 0.627, -110 19.3 | 0.28
@-1 15 112/16/02 15:00 ] B i ] 2.11] |
PT-11S [12/17/02 8:10 | r { T 328, g ol
PT-11S [12/17/02 9:30 | 6.16 0.627! 64 19.3 | 0.2/
[PT-11S [12/17/02 14:00 | 6.47 0.601, -110; 19.4' 0 0.46




iection Pi
mﬂw. Id Monitoring D S
1 f . i | Dissolved .
i " Ph Conductivity | ORP | Temperature ' = DTW PID
Woell | Date/Time | (o) \inits) ‘ {mhos) (V) | (deg.C) ' (feet) ‘)(’g;‘l’)" (PPb 0.U.)
PT-11S 112/17/02 15:00 | ! 2.57
PT-11S 112/18/02 7:30 | ; ' 3.29
PT-11S 112/18/02 15:30 1 1 ; 3.04
PT-115 112/19/02 8:00 | ‘ i 3.31 2.8
PT-11S 712/19/02 15:00 ‘ | 257
[PT-125 "11/26/02 8:15 | ‘ | ] ; 2.75 1 10
PT-128 111/26/02 10:00 : 5.87 0.496 15| 19.6' ! 0.21
IPT-12S 111/26/02 14:00 5.86 0.503. -10 19.8. ‘ 0.25
PT-12S 111/26/02 14:00 | i f ! | 37 !
PT-12S 12/2/028:30 | ; ; | | 2.88 ;
PT-12S 112/2/02 13:30_ | I | I 219
PT-12S 112/4/029:00 | ‘ ! 3.2 ;
PT-12S 12/10/02 9:00 | 3.41 !
PT-125 12/10/02 15:30 1 2.35 ;
PT-12S 12111/02 8:50 | | | | 3.34 | 0.5
PT-125 112/11/02 9:30 | 6.05: 0.484 23, 19.1 ‘ 0.32
PT-125 12/11/02 13:00 5.85, 0.489 23 18.8 ( 0.23
PT-12S 12/11/02 13:45 | 1 1 3.41. 1
PT-12S 112/16/02 9:15 1 | | 2.75, i 8.4
PT-125 112/16/02 15:00 % } i 1.75 !
PT-12S 12/17/02 8:10 ! L 1 2.84, \ 0.2
PT-12S 12/17/02 9:30 6.21 0.631, -33 18.7 g‘ 0.25.
|PT-125 12/17/02 14:00 ' 6.27| 0.608 -52] 18.6 | 0.44'
PT-12S 112/17/02 15:00 . ( i ‘ 219 \
PT-12S 12/18/02 7:30 ‘ i > 2.91: 1
PT-12S 12/18/02 15:30 ‘ l 2,59 I
PT-12S 12/19/02 8:00 i | 1 : 2.88 | 17
PT-12S '12/19/02 15:00 | | | 217 )
PT-14S 111/18/02 9:00 6.23 | 0.534 128] 17.5| 3.9 71.78 7.6
PT-14S 11/19/02 8:50 6.36 0573 50 18.3; 397 0.23;
PT-14S 11/19/02 10:50 - | ! g w 2.78 |
PT-14S 11/19/02 15:20 . 6.35' 0.585 57, 18.1. 365 0.19]
PT-14S 11/20/02 8:00 | i : | 3.99 !
PT-14S 11/20/02 9:20 | 6.09 0.642 -39, 16.8; 3l 1.3
PT-14S 11/20/02 12:15 | I 29
PT-145 11/20/02 14:15 | ! 2.88
PT-14S 11/20/02 14:15 | 6.31 0.783 1100 18.6 ; 0.45
PT-14S 11/20/02 15:00 | 6.47, 0.639 -89 16.9° 2.38! 0.16!
PT-14S 11/21/028:00 | ; ? ! 3.96 :
PT-14S 11/21/02 9:30 . 6.43, 0.604 98 18.7. 2.44] 0.18]
PT-14S 11/21/02 11:00 { | - 2.44° |
PT-14S 111/21/02 13:00 | i | r 2.34° ]
PT-14S [11/21/02 15:24 6.41. 0.544 95| 18.7 2.34, 0.07,
PT-14S 11/25/02 9:15 6.34 0.879 | 138 18.3 4.13 0.217' 0
PT-14S 111/25/02 13:00 1 2.79 |
PT-14S 111/25/02 14:45 ‘ : 2.69 !
PT-1565 #VALUE! | ! |
PT-15S 11/19/02 8:50 5.99 0.989 21 19.9 3.93; 0.49'
PT-155 11/19/02 10:50 | ‘ 2.67, |
PT-15S 11/19/02 15:20 | 6.06; 1.35 23 20 331, 0.32
PT-15S 11/20/02 8:00 | E : | 3.96! ;
PT-15S 11/20/02 9:20 5.03! 104 26 18.1] 2.93 0.86'
PT-15S 11/20/02 12:15 | | z 2.84 ;
PT-15S 11/20/02 14:15 | ; 28 - 1
PT-158 11/20/02 14:15 | 6.01 1.48 29 19.6! : 0.27
PT-15S 11/20/02 15:00 | 6.1, 1.39 -17. 18.1 2.25 0.09!
PT-155 111/21/02 8:00 ; | i ‘ 3.94 ;
PT-15S 111/21/02 9:30 6.12. 1.42, 26 19.8, 2.33. 0.21

20of14



Table 7

P Injection Pilot T
Well i Date/Ti Ph ‘ Conductivity ORP } Temperature ‘ DTW | D(i)ssolvedj PID
ol | DAOMMe ) stunits) (mhos) | (V) | (deg.C)  (est) | (VI (ppbou)
PT-15S 111/21/02 11:00 . ‘ 2.33
PT-15S 111/21/0213:00 ° i ‘ | 2.24] |
PT-15S [11/21/02 15:24 6.24, 1.69 -40. 19.7 224, 0.15,
PT-15S 111/25/02 9:15 6.03 1.01 -56 19.6. 3.92, 0.65 . 23.4]
|PT-155 111/25/02 13:00 | : | { 2.68
PT-158 11/25/02 14:45 i 26
PT-165 #VALUE! : | : 1
PT-16S |11/18/02 9:00 6.13, 0.622 60 19.2 371 0.75 55.1
PT-16S '11/19/02 8:50 6.2 0.785 -103 19.4, 3.75 0.23
PT-16S '11/19/02 10:50 | I | r ’ 2.46 s
PT-16S 11/19/02 15:20 | 6.35 0.788 -140, 193 3.41 0.2
PT-16S 111/20/02 8:00 | ! 1 ! i 3.77 .
PT-16S [11/20/02 9:20 | 6.1 0.587, -79 19.3 271 0.54,
PT-16S [11/20/02 12:15 ; 1 % - 2.64 ‘
PT-16S 111/20/02 14:15 | | i ! | 2.59, |
PT-16S 11/20/02 14:15 ! 6.19 0.736 -133! 19 ; 0.1
PT-16S 11/20/02 15:00 | 6.26 0.538 ) 19.5 3.08 0.07]
PT-16S 11/21/02 8:00 | i | 3.37, }
PT-16S 11/21/02 9:30 6.38' 0.529 97, 19.5, 213 0.15,
PT-16S 111/21/02 11:00 | . 1 | 2.13 ,
PT-16S 11/21/02 13:00 | | : 2.06. |
PT-168 11/21/02 15:24 6.39. 0.566 -116 19.3 2.06, 0.121
PT-16S 11/25/02 9:15 6.56 0.556 153! 18.9 3.93, 0.14° 0.3
PT-16S 11/25/02 13:00 | ; 1 ! 2.48 |
PT-16S "11/25/02 14:45 4 \ 24 !
PT-17S HVALUE! | i \ | g
PT-17S 111/18/02 9:00 6.03 0.54. 6. 19.2" 3.69 0.72 129
PT-17S 111/19/02 8:50 8.21, 0.597; 64, 19.7] 3.7 0.71
PT-17S 11/19/02 10:50 \ : 24 1
PT-17S 11/19/02 15:20 | 6.23, 0.625' 72, 19.8 339 0.28
PT-17S 11/20/02 8:00 | i | ‘ ; 3.74! 1
PT-17S 11/20/02 9:20 | 6.04 0.502' -37. 19.7] 2.64, 0.5.
PT-17S 11/20/02 12:15 1 : ? 259 :
PT-17S 11/20/02 14:15 | ! ; | 2.541 !
PT-17S 11/20/02 14:15 | 6.05. 0.578; -45! 19.7. ] 0.49
PT-178 11/20/02 15:00 | 6.1] 0.529 -34 19.7] ‘ 0.09,
PT-17S 111/21/028:00 | ; | 1 347 [
PT-17S 11/21/02 9:30 6.187 0.523 -36' 19.8 2.07 0.06:
PT-17S {11/21/02 11:00 . : ; 2.07. ;
PT-17S 11/21/02 13:00 | | ! \ 1.99 J
PT-175 11/21/02 15:24 6.21, 0.534 -43 19.2 1.99' 0.09
PT-178 11/25/029:15 6.18" 0.657 -80 19.5 3.88 0.36 43.9
PT-175 [11/25/02 13:00 | | 2.47] 1
PT-17S 111/25/02 14:45 | < 2.33 i
[PT-18S #VALUE! : \ 1 | ‘
PT-185 11/19/02 8:50 6.11, 0.621] -54. 19.6] 3.81] 0.43.
PT-18S 11/19/02 10:50 | ! ; : ! 2.52 |
PT-188 11/19/02 15:20 | 6.11, 0.555 -59 19, 3.51 0.19'
PT-18S 11/20/02 8:00 | \ | ! | 383 |
PT-18S 11/20/02 9:20 | 6.02. 0.592 31 19 273 0.45
PT-18S 11/20/02 12:15 ‘ | [ | -
PT-185 11/20/02 14:15 - ! r [ \ 1
PT-18S 11/20/02 14:15 | 5 ‘
PT-18S 11/20/02 15:00 1.76] 18.7. 3.08! :
PT-185 11/21/02 8:00 ' 1 | 35, |
PT-185 11/21/02 9:30 | i r i
PT-18S 111/21/02 11:00 | ! ; |
PT-185 111/21/0213:00 | E ‘ ;
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Table 7

W. Id Monitoring Data S
Well | Date/Ti Ph ‘; Conductivity ORP | Temperature ' DTW Dé)ssolved" PID

e aterlime | (st. units) ~ (mhos) (V) | (deg.C)  (feet) | (’g;‘l’)"  (pPb e.u.)
PT-18S :11/21/02 15:24 . ‘
PT-18S 111/25/02 9:15 : ‘ ; 3.1
PT-18S 111/25/02 13:00 | : \ | 2.56 !
PT-18S 111/25/02 14:45 1 f ‘ ! :
PTMW-1S  11/18/02 9:00 6.17 0.468 53 18.4 3.73 1
PTMW-1S  [11/19/02 8:50 6.23 0.583 -84, 191 3.78, 0.18
PTMW-1S  ;11/19/02 10:50 . ’ | | 255 [
PTMW-1S_ 111/19/02 15:20 6.33 012 -440 19.1 3.47 0.74
PTMW-1S [11/20/02 8:00 . | 3.81, |
PTMW-1S [11/20/02 9:20 6.26 0.75 123, 19.1 2.76. 0.48
PTMW-1S  [11/20/02 12:15 | | i | 2.72 !
PTMW-1S  [11/20/02 14:15 | ~ 2.67
PTMW-1S [11/20/02 14:15 6.22 0.549 -95 18.4 0.15,
PTMW-1S  [11/20/02 15:00 6.33 0.81: -133 19 256 0.25
PTMW-1S  111/21/02 8:00 | | | 1 3.48 |
PTMW-1S  [11/21/02 8:30 6.43! 0.765 138 19.2 2.14 0.31
PTMW-1S  111/21/02 11:00 | | 2.19. ;
PTMW-1S  |11/21/02 13:00 | | ‘ 2.14] |
PTMW-1S  111/21/02 15:24 6.43 0.812] -127 19 2.14 0.12
PTMW-1S  [11/25/02 9:15 6.28 0.415| -96 18.5, 3.96. 0.3 0
PTMW-1S  [11/25/02 13:00 w 1 . 254 !
PTMW-1S__ |11/25/02 14:45 . ! 2.46 |
PTMW-1S  |11/26/02 8:15 | : 3.97 ! 0.7
PTMW-1S |11/26/02 10:00 ; ] ; 0.38'
PTMW:1S  [11/26/02 14:00 5.99 0.567 99 18.2° 0.47
PTMW-1S__ [11/26/02 14:00 | , 2.69 |
PTMW-1S  112/2/02 8:30 { : 4.23 |
PTMW-1S  [12/2/02 10:30 6.15 0.58! -108 17.4 1 0.36
PTMW-1S  [12/2/02 13:30 | ] : 3.82" ;
[PTMW-1S  |12/2/02 13:30 6.33. 0.606 -146 173 ; 0.34
PTMW-1S~ [12/4/02 9:00 | ! | 438
PTMW-1S_ [12/10/02 9:00 | | ! 454
PTMW-1S__ [12/10/02 12:15 6.29! 0.649. 133 16.9. : 0.23
PTMW-1S _ [12/10/02 14:20 6.54 0.639: -153 17 ; 0.22
PTMW-1S  [12/10/02 15:30 329 !
PTMW-1S  |12/11/028:50 | 452 f 0
PTMW-1S  [12/11/029:30 ' 6.94. 0.579 -160! 16.1, 0.32,
PTMW-1S__ [12/11/02 13:00 | 6.31. 0.646 -156 16.5! 0.65,
PTMW-1S  {12/11/02 13:45 : : 3.29, y
PTMW-1S  |12/12/02 10:20 i 4.08) 0l
PTMW-1S__ :12/16/02 9:15 = | 3.86 : 2.69
PTMW-1S  112/16/02 10:30 6.5 0.386 136 16 i 057
PTMW-1S  [12/16/02 13:45 6.84 0.32 -193 15.8' j 0.25.
PTMW-1S__ |12/16/02 15:00 | ‘ | 2.69 :
PTMW-1S  [12/17/02 8:10 | ~ i 4.01 ! 1
PTMW-1S  :12/17/02 9:30 6.93 0.317 -128 147 0.49
PTMW-1S_ (12/17/02 14:00 6.32 0.332! 72 146, \ 0.42
PTMW-1S |12/17/02 15:00 ! j J 3.27]
PTMW-1S  [12/18/02 7:30 ; | i 4,03/
PTMW-1S  [12/18/02 15:30 | ; 5 2.84!
PTMW-1S  |12/19/02 8:00 l \ 4.04. 0
PTMW-1S_ |12/19/02 15:00 | | 3.24
PTMW-2S [ 11/18/02 9:00 6.42 0.247 12 18 3.57 ; 0
PTMW-2S  [11/19/02 8:50- 6.42 0.418 -4 19 3.52 25
PTMW-2S  [11/19/02 10:50 f , 2.35, ~
PTMW-2S  [11/19/02 15:20 6.43 0.442 69 19.3 319, |
PTMW-2S  [11/20/02 8:00 : : l 3.78] \
PTMW-2S  111/20/02 9:20 6.81 0.482 71 19.2. | 0.58°
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Table 7

P te Iniection Pilot T
[ : ' .
| i Ph | Conductivity | ORP | Temperature . DTw | Dissolved o5

Well | DatelTime | (ot units)!  (mhos) (V) | (deg.C) " (feet) | 0(2'3"’)" g(ppb o.u)
PTMW-2S  11/20/02 12:15 | l 25!
PTMW-2S  [11/20/02 14:15 | ! f | % 2.45, &
PTMW-2S__ '11/20/02 14:15 6.43; 0.558, -102 185 ‘ 0.45
PTMW-2S 11/20/02 15:00 | 6.78 0.512' 115 185, 2.73 0.37
PTMW-2S  111/21/028:00 ' 1 | ‘ ! 3.58, ;
PTMW-2S  11/21/029:30 | 6.51 0.497 -101° 19.3, 2.02 0.07,
PTMW-2S  {11/21/02 11:00 | : 2.02 7
PTMW-2S  T11/21/02 13:00 | T _ ! 1 1.96 ‘
[PTMW-2S  [11/21/02 15:24 | 6.56 0.561: 117, 19.3 1.96, 0.13
PTMW-2S  111/25/029:15 6.7, 0.546 -75. 18.6' 37 0.29 0
[PTMWL2S— [11/25/02 13:00 | i 1 2.36.
PTMW-2S  [11/25/02 14:45 i | | : 2.29.
[PTMW-2S  11/26/02 8:15 ‘ [ ‘ | 472, | 0.1
PTMW-2S  {11/26/02 10:00 ! 6.18 0.571; 14 184" ! 04,
PTMW-2S  [11/26/02 14:00 | 6.21 0.582' -102] 18.8! i 055,
PTMW-2S  111/26/02 14:00 ‘ | ‘ ‘ 2.55 !
PTMW-2S _ [12/2/02 8:30 ’ ! ; { 3.99: |
PTMW-2S  [12/2/02 10:30 6.28. 0.563 112 18. | 0.35
PTMW-2S  [12/2/02 13:30 | l L ‘ { 3.25 } B
PTMW-2S  :12/2/0213:30 ° 6.38 0.56 -120] 17.9: [ 0.29
PTMW-2S  [12/4/02 9:00 | 1 ‘ ? 412 |
PTMW-2S  [12/10/02 9:00 ! : i | 4.29 |
PTMW-2S  [12/10/02 12:15 ° 6.22. 0.435, -50 16.7' | 0.55
PTMW-2S  ,12/10/02 14:20 | 6.41] 0.465' 88’ 17.2 ; 0.62
PTMW-2S  [12/10/02 15:30 | ! ! ! ! 3.18 i
PTMW-2S  112/11/02 8:50 ; [ | ‘ 4.26 ! 0
PTMW-2S  112/11/02 9:30 6.16 0.439 48’ 16.5 | 0.3
PTMW-2S  [12/11/02 13:00 | 6.38 0.483, -150, 17.3 } 041
PTMW-2S  [12/11/02 13:45 | \ | 3.22] |
PTMW-2S _ [12/12/02 10:20 | ’ ' 3.69 0
PTMW-2S__ '12/16/02 9:15 361 1 2.71
PTMW-2S  [12/16/02 15:00 | 1 | 271 !
PTMW-2S _ |12/17/028:10 | ) | 374 ‘; 0.7
PTMW-2S [12/17/02 9:30 6.48 0.538 66, 15.5, ‘ 0.74.
PTMW-2S__ [12/17/02 14:00 6.41 0.597 27| 14.9' | 0.28
PTMW-2S _ |12/17/02 15:00 i | 311 f
PTMW-2S  [12/18/027:30 ' 3.78, |
PTMW-2S  [12/18/02 15:30 | ‘ 352 i
[PTMW-2S _ [12/19/02 8:00 i 3.79] | 0
PTMW-2S  [12/19/02 15:00 3.04 i
PTMW-55__ [12/18/02 7:30 __ 1 : 2.91 ,
PTMW-6S_ 112/18/02 15:30 | | 2.68 |
MW-12S .- [#VALUE! 1 Sz » e T
MW-12S 11/18/02 9:00 6.16 0.418. 86 16.9 3.25 0.43 85.4
MW-12S 11/19/02 8:50 5.94 0.422] 19 19.5] 314, 0.34,
MW-12S [11/19/02 10:50 | \ ; i 2.85) |
MW-128 11/19/02 15:20 | 6.23 0.426 13] 19.6 2.92 4.01]
MW-12S 11/20/02 8:00 1 1 322 ;
MW-12S 11/20/02 9:20 6.06 0.453 51 171 29 0.6!
MW-12S 11/20/02 12:15 : | | |
IMW-125 11/20/02 14:15 | * | i 268 \
MW-12§ 11/20/02 14:15 | 5.82 0.388 42 19.2] : 0.19.
MW-12S 11/20/02 15:00 | 5.94 0.437 50 16.4 269 0.37
MW-12S 11/21/028:00 ’ 3 z 4.05
MW-12S 11/21/029:30 | 6.09 0.422 -13; 19.7| 2.62 0.24
MW-12S  |11/21/02 11:00 | : \ [ 262 3
[MW-12S 111/21/02 13:00 i ? : 2.53 'i
MW-12S 11/21/02 15:24 6.14] 0.383 L 19.7] 2.53 0.27,
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Table 7

P Injection Pilot T
‘ . Ph ; Conductivity | ' ORP | Temperature DTW %Dnssolvedl PID

Well - DatelTime (ot units)  (mhos) (V) | (deg.C) (feet) 0(’3’;"’)" (ppbe.u)

MW-12S 111/25/02 9:15 5.9 0.388 26 19.1 3.37 0.15 85.7

MW-12S 111/25/02 13:00 ! i ‘ 2.89 :

MW-12S 11/25/02 14:45 | ! | 275 ;

MW-12S 11/26/028:15 ; ! ! : 4.38 | 227

MW.12S |11/26/02 10:00 5.81: 04 13] 19.2 0.18)

MW-12S [11/26/02 14:00 | 6.24 0.413 5 18.2 0.23

MW-12S 11/26/02 14:00 ‘ ] 2.86 |

MW-12S 12/2/02 8:30 i 3.42

[MW-12S 12/2/02 13:30 3.21

MW-12S 112/4/02 9:00 3.76

MW-12S  [12/10/029:.00 . } 3.72

MW-12S i12/10/02 15:30 | | 368

MW-125 [12/11/02 8:50 | | ‘ 3.8 264

MW-12S 12/11/02 13:45 ? 357, ‘

MW-12S 112/12/02 10:20 | % 0! 0

MW-12S  112/16/02 9:15 | 2.93! - 44.4

MW-12S ;12/16/02 15:00 | 2.91] ;

MW-12S 112/17/02 8:10 | 3.2, i 30.1

MW-12S 112/17/02 15:00 3 ;

MW-12S [12/18/027:30 | : 3.43 ‘

MW-12S  [12/18/02 15:30 , ! ; 3.12 , -

MW-12S 12/19/02 8:00 | ; ; ; 3.42; ; 133

MW-128 12/19/02 15:00 | | | | 305 :

Intermediate  1/0/00 0:00 . » ' .

PT-9i 111/18/02 9:00 | 11.27 | 1.71 -15 17.9, 3.52] 0.5, 0

PT-0 [11/19/028:50 | 1119 15, -25 18’ 355, 0.4

PT-9I 111/19/02 10:50 | | 1 | @ 261

PT-0l 11/19/02 15:20 | 11.25 149 -396 17.8 2.61 0.24

PT-9I 11/20/02 8:00 | i | | 3.52

PT-9I 11/20/02 9:20 11.21] 174! 248 184 2.72] 0.32/

PT-9l 11/20/0212:15 | i 1 26 ;

PT-0l 111/20/02 14:15 i 1 | 255 :

PT-9I 11/20/02 14:15 | 11.08, 1.38’ -318! 176 § 0.22,

PT-9I 11/20/02 15:00 | 11.23, 1.78 -168 18 249 0.24

PT-0l 11/21/028:00 | f | | 3.32 1

PT-9l 11/21/02 9:30 | 11.21; 1.43 34 17.3 2.25 0.21;

PT-9l 11/21/02 11:00 | i ‘ 225

PT-0I 11/21/02 13:00 | | 214

PT-9I 11/21/02 15:24 | 11.28. 1.39 -266 17.6/ 2.14| 0.31

PT-0I 11/25/029:15__ 1147 138, -342; 17.8 3.63 0.16, 10.9

PT-0l 11/25/02 13:00 ; ‘ | 252 1

PT-0l 11/25/02 14:45 ; ! 243

PT-9i [11/26/02 8:15 1 ‘ : 3.65. 44

PT-91 {11/26/02 10:00 | 10.99! 1.37] =170 17.5! | 0.22'

PT-9l '11/26/02 14:.00 10.96| 131 264 17! ! 0.55

PT-9I 111/26/02 14:00 | ! | ‘ ; 274 \

PT-9l 12/2/028:30 | I 1 ! } 3.2 |

PT-0I 112/2/0210:30 | 1115 1.42] -347 17.8! | 0.58

PT-9I [12/2/02 13:30 | \ T 3.09° :

PT-0l 12/2/02 13:30 11.07, 1.38' 282 17.3 0.3

PT-9i 12/4/02 9:00 | ( 402 1

PT-al 12/10/02 9:00 | 1 416 ! 10.4

PT-9l 12/10/02 12:15 | 1.2 1.75] -337 176 | 0.51

PT-0I 12/10/02 15:30 | | } 3.4

PT-0l 110/30/06 0:00 11.19, 1.72] 274 17.4 | 0.49

PT-gl 112/11/02 8:50 | 1’ i ; 413] ! 5.7

PT-0I 12/11/029:30 11.13, 1.64. -409' 17.8, l 0.17

PT-9I 112/11/02 13:00 | 11.11] 1.05 -482° 17.3] ; 0.31
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Table 7

W. Id Monitoring Data S
\ T | Dissolved
, Ph J Conductivity | ORP Temperature DTW i PID
Well E Date/Time (st. units) : (mbhos) i (eV) {deg. C) ‘ (feet) F C:’g:{f)n \ (ppb e.u.)
PT-9l 12/11/02 13:45 , | i 3.34
PT-0I 112/12/02 10:20 - 5 3.69° 4.1
PT-0I 12/16/02 9:15 ! ! 3.49, ‘ 2.67
PT-0l 112/16/02 10:30 11.32 1.57 236 17.3 | 0.32 ]
PT-Ql 112/16/02 13:45 11.35, 1.55. 265 171, ‘ 0.28
PT-al 112/16/02 15:00 ‘ f 3 267, ;
PT-0l [12/17/02 8:10 | ‘ i 1 ’ 3.62 ‘ 46
PT-0I '12/17/029:30 11.37 1.57] 236 17.2 ‘@ 0.95
PT-gl 112/17/02 14:00 | 11.36 1.55 219, 16.9, 0.91
PT-9l '12/17/02 15:00 ( : . 3.04 i
PT-0l (12/18/02 7:30 | i | 1 ‘ 3.66 |
PT-gl [12/18/02 15:30 \ I 0 5 3.31 ‘
ET-gl 112/19/028:00 | ‘ l * | 3.66 ! 6.5
PT-Ql 112/19/02 15:00 1 1 | ) 3.06 ‘
P1-10! '11/18/02 9:00 | 8.06 0.578 : 71 19.6 3.31 0.57 0
PT-10! [11/19/02 8:50 | 6.47 0.912 95 19.9° 3.55! 0.29'
PT-10I 11/19/02 10:50 [ i 1 225 1
PT-10I 11/19/02 15:20 | 6.43 1.01° -92. 19.6° 2.91; 0.19
[PT-101 11/20/02 8:00 ' | | | | 3.4 R
PT-10I 11/20/02 9:20 6.75! 0.622 -26 201 2.45 0.34'
PT-10I 11/20/02 12:15 | ‘ | . 238 \
PT-101 11/20/02 14:15 | \ 1 J 2.32; | ]
PT-10I 11/20/02 14:15 | 6.11 0.973 11, 18.9, | 0.24;
PT-10I 11/20/0215:00 . . 7.97 0.642. -32, 19.2 2.21! 0.32, ]
PT-101 11/21/02 8:00 | | ‘ ! 33 s
PT-10! 11/21/02 9:30 6.42) 0.99 -78, 19.3; 1.43; 0.34,
PT-10I 11/21/02 11:00 | 3 : ] | 1.93 1
PT-10} 11/21/02 13:00 | \ - 1 1 1.87] |
PT-10l 11/21/02 15:24 | 6.53 1.02; -80; 19.3! 1.87, 0.18
PT-10I 11/25/02 9:15 | 6.14 0.97 16 191! 352 0.21! 26
PT-101 [11/25/02 13:00 \ | \ : 2.25 l
PT-10l 111725102 14:45 | i ! 1 \ 247 \
PT-101 111/26/02 8:15 | | \ L 354 ; 3.9
PT-101 111/26/02 10:00 6.42: 1 -55° 19.2 | i 0.7]
PT-10I 111/26/02 14:00 6.06| 1.01° -35; 18.6. 1 0.33
PT-10l [11/26/02 14:00 | \ ] 244 ' ]
PT-101 |12/2/028:30 | 2 ! 3.79; 1
PT-10I :12/2/02 13:30 2,92 I
PT-10I 12/4/02 9:00 | H 3.04! "
PT-10l 12/10/02 9:00 | 2 T A ! 13
PT-10i 12/10/02 15:30 | i 3.06 |
PT-10I 12/11/02 8:50 | 408 ; 0
PT-10I [12/11/02 13:45 | | 311 |
PT-101 112/12/02 10:20 | | 382 0]
PT-10I 12/16/02 9:15 L ‘ 3.44' ; 2.45
PT-101 12/16/02 15:00 | » 2.45, \
PT-101 12/17/02 8:10 ; o 3.56 | 0.8
PT-101 [12/17/02 15:00 « ‘ ‘ 299, !
IPT-101 12/18/027:30 | | : ! 3.59 |‘
PT-101 12/18/02 15:30 | ! i 3.34, f
PI-111 111/18/02 9:00 | 7.88 0.314 71 19.4 3.24 , 0]
PT-111 11710102 8:41 L 1 | [ i
PT-111 :11/19/02 8:50 6.43 0.414! 62 20 3.3 0.87.
PT-11l '11/19/02 10:50 : 3 i - 217, |
PT-111 11/19/02 15:20 | 6.62] 0.445 A1 19.4, 2.83 0.22
PT-11t 11/20/02 8:00 | ! \ i i 333 ! |
PT-1I [11/20/02 9:20 | 6.74 0.336 -34! 19.8: 235 0.4
[PT-111 111/20/02 12:15 | | i i 2.28,
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p . .
mﬁw. Id Monitoring Data S
Wall Date/Ti Ph Conductivity ' ORP | Temperature |. DTW : D(i; solved PID
e | aterlime | (st. units) | (mhos) 1 (eV) E (deg.C} | (feet) ; ()Tg;?)n (ppbe.u.)
PT-111 111/20/02 14:15 : ! i ‘ 2.24 3
PT-11| 111/20/02 14:15 6.67 0.074 -18 185 ; 0.28
PT-11 11/20/02 15:00 7.7 0.339: -46 18 22 0.26
PT-11 11/21/02 8:00 | | ! | 3.85 ;
PT-11I 11/21/029:30 . 6.64 0.428. -106] 19.2. 1.83 0.38
PT-11I 11/21/02 11:20 } | 1.83 ‘
PT-11I 11/21/0213:20 ; 1.77. ;
PT-11I 11/21/02 15:24 6.59. 0.452' -89 18.9 1.77 0.23
PT-11I 11/25/02 9:15 6.47, 0.075 13 18.7 3.44, 022 0
PT-11 11/25/02 13:00 ‘ ; 2.15. |
PT-11! 11/25/02 14:45 - 1 ‘ 2.08 ‘
PT-11i 11/26/02 8:15 i | 346 | 0.4
PT-111 11/26/02 10:00 _ 6.78 0.072 -33 18.9 | i 0.35
PT-111 11/26/02 14:00 6.11. 0.372 -10 18.2 ; 0.33
PT-11 11/26/02 14:00 ‘ ! ‘ 2.35
PT-111 12/2/028:30 ; ! : f 371
PT-11i 12/2/02 10:30 7.76 0.086; -75 18.9, | 0.46
PT-11l 12/2/02 13:30 | % 1 | 2.82 \
PT-111 '12/2/02 13:30 6.36 0.118, -18/ 18.7/ ' 0.39
PT-11 112/4/02 9:00 | { 3.85
PT-111 112/10/02 9:00 i 4.04’ 21
PT-111 12/10/02 12:15 | 6.89 0.072 -70. 187 3.82
PT-11I 12/10/02 14:20 7.31 0.07 57, 19, | 3.64]
PT-11I 12/10/02 15:30 i : 2.98
PT-11 12/11/02 8:50 a | 4.01
PT-11I 12/11/02 9:30 7.06, 0.066. 27 19.1 ; 335,
PT-111 112/11/02 13:00 6.66 0.066 -65 191, | 79|
PT-111 {12/11/02 13:45 | i ‘ 3.04 1
PT-111 12/12/02 10:20 3.58 0
PT-111 112/16/02 9:15 * | 338! | 237
PT-11I 12/16/02 10:30 10.2 0.171 -126 18.5 3 1.32:
PT-11 12/16/02 13:45 9.16, 1178 142 18.3 i 3.47
PT-11 [12/16/02 15.00 f | ! 237 |
PT-11l 112/17/02 8:10 | | 3.5
PT-11I :12/17/02 9:30 6.7 0.347 -34 18.1] ! 3.65
PT-111 112/17/0214:00 | _ 8.61 0.231; -141 182 @ 365
PT-11i 12/17/0215:00 | | 2.98 i
PT-11l 12/18/02 7:30 i 3.55
PT-11I 12/18/02 15:30 z 329
PT-11 12/19/02 8:00 i 3.52.
PT-111 12/19/02 15:00 i 282
PT-121 111/18/02 9:00 7.9 0.348 73 17.5. 3.77. 0.45 | 16.6
PT-12I 111/19/02 8:50 6.4 0.457 67 20! 3.84 0.27
PT-12I 11/19/02 10:50 } ] 2.65.
PT-12I 11/19/02 15:20 | 6.53 0.472 92 19.7. 35 0.2
PT-121 11/20/02 8:00 ; | [ | 3.88 i
PT-121 11/20/02 9:20 6.59 0.39: -44, 18.8; 273 0.35
PT-12I 11/20/02 12:15 | i 2.89 ;
PT-12I 11/20/02 14:15 i 2.95 i
PT-12 11/20/02 14:15 6.41 0.403 33, 14.3; 1 0.29:
PT-12i 11/20/02 15:00 7.78 0.396, -16’ 193 3.1, 0.31
PT-12 11/21/02 8:00 | | , 431,
PT-12I 11/21/02 9:30 6.58 0.448 -84 195 2.79. 0.34
PT-12I 11/21/02 11:00 | ; . 2.79,
PT-121 111/21/02 13:00 | | 278
PT-12I 111/21/02 15:24 ; 6.5 0.451, -61 19.5; 2.78 0.22
PT-121 [11/25/029:15 | 6.65 0.372 -81 194! 3.95' 0.24, 3.3
PT-12 111/25/02 13:00 | \ \ 3.04 |
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Table 7

W. Id Monitoring Data S
Lo ] i Dissolved |
. Ph Conductivity | ORP : Temperature DTW I PID
Well | DatelTime | (ot units)  (mhos) @) | (deg.C) T (feet) ! "(’r"“’;’,}’)“ | (ppb a.u1)
PT-12l 111/25/02 14:45 | ‘ | 29, ‘
PT-12i '11/26/02 8:15 | ! f | | 3.98 } 456
PT-121 111/26/02 10:00 6.39 0.394 51! 19.4 0.2
PT-12] :11/26/02 14:00 | 6.27 0.393! -35 19.4 i 1.85'
PT-12I 111/26/02 14:00 | ‘ ‘ 36 f
PT-12I |12/2/02 830 | ,‘ o 343 |
PT-12I 112/2/0213:30 | ; * i 3.82 i
PT-12| 112/4/029:00 ‘ ‘ 425, ‘
PT-12I [12/10/02 9:00 | , 4.31 ) 5.7
PT-12I 112/10/02 15:30 1 i 3.95' \ )
PT-12I 12/11/02 8:50 1 | 431, 6.3
PT-12] 112/11/02 13:45 | 1 | ‘ 3.95
PT-12! 112/12/02 10:20 1 ! 301 5.
PT-12I 12/16/02 9:15 | f j ‘ 3.85 | 3.55
PT-12I 12/16/02 15:00 : ’ 3.55 ?
PT-12 12/17/028:10 | ; i 3.95] 0
PT-12i 12/17/0215:00 | 2 | ! | 372 ;
PT-12 12/18/027:30 | | | : | 3.96 |
PT-12 112/18/02 15:30 | ! | | 3.88; |
PT-131 11/18/02 9:00 7.98 0.413 73 7.3 4.21 0.39 85.4
PT-13I 11/19/02 8:50 6.37 0.797! -79] 19.6 427 0.31°
[PT-131 11/19/02 10:50 | ! : 315 |
PT-131 11/19/02 15:20 6.79 0.827. 147 19.2, 3.96: 0.26
PT-13I 11/20/02 8,00 1 | 1 ,1 431, 1
PT-13l 11/20/02 9:20 6.78, 0.489 72 19.3. | 0.42
PT-13I {11/20/02 12:15 1 ! z I 341 g
PT-13 :11/20/02 14:15 1 : g 3.47! |
PT-13I 11/20/02 14:15 6.18 0.695, -51 18.5 | 0.25
PT-13l 11/20/02 15:00 7.75 0.496 66 18.7 357 0.39]
PT-13I 11/21/02 8:00 \ ! i 5.18,
PT-13i 11/21/02 9:30 6.9, 0.75 132 18.9' 3.32] 0.38
PT-13l 11/21/02 11:00 | ! i Il 3.32; |
PT-13I 11/21/02 13:00 | ‘ | 1 3.32 ‘
PT-13| 11/21/0215:24 6.53! 0.767, -93, 18.8 332 0.21]
PT-13i 11/25/02 9:15 6.32 0.656 -76. 18.9; 4.39] 0.25 23
PT-13 11/25/02 13:00 ! | | 361" ]
PT-13I 11/25/02 14:45 | 3.66, |
PT-13I 11/26/02 8:15 : 445 | 7.2
PT-131 11/26/02 10:00 6.18 0.71 -79 18.6 0.24
PT-13i 11/26/02 14:00 B.15 0.705° 61 18.2 0.28'
PT-13i 11/26/02 14:00 | ‘ 415
PT-13 12/2/028:30 | ‘ 4.58
[PT-13 12/2/0210:30 | 6.43 0.649 82, 18.9! , 0.44
PT-13i 12/2/02 13:30 ? } 434 |
PT-13I 12/2/02 13:30 6.26 0.646 -64 18.6. 0.43
PT-13I 12/4/02 9:00 f . : 4.72. |
PT-13l 12/10/02 9:00 i ; i 476 :
PT-13I |12/10/02 12:15 85: 0.517, 50! 18.7, { 037,
PT-13l 12/10/02 14:20 | 8.23, 0.51] 227! 18.8 \ 0.37
PT-13I 12/10/02 15:30 ; 45 :
PT-13l 12/11/02 8:50 ! i 478 i 0
PT-13I 112/11/02 9:30 7.72. 0.471 95, 18.7 : 0.54,
PT-13I 112/11/02 13:00 | 77 0.449 112 17.6 I 023
PT-13| 112/11/02 13:45 : 45 ;
PT-13I '12112/0210:20 . | _ 4.38 0i
PT-13 '12/16/02 9:15 ? | il 43 ; 4.09
IPT-13! [12/16/02 10:30 7.63. 0.594! -158! 18.5. 1 1.02!
PT-13| 112/16/02 13:45 7.62 0.635 -154 18.3' f 1.73

9of 14



Per te Iniection Pilot Test
Well DatelTi Ph | Conductivity A ORP | Temperatura | DTW | Dissolvad  pip
o | Patellime | (st.units)  (mhos) | (eV) (deg.C) | (feat) " (’g;"’)" (ppb e.u.)
PT-13I ~12/16/02 15:00 | ] ‘ ! | 4.09 !
PT-13i 112/17/02 8:10 | \ ; ‘ 4.41 \ 0
PT-13I 12/17/02 9:30 7.46 0.624. -105; 18.1 | 1.33
PT-13I 112/17/02 14.00 6.47! 0.683 17 18.3] ! 0.41
PT-13| 112/17/02 15:00 ‘ \ 1 , 424 N
PT-13! 112/18/02 7:30 | ‘ ; 444 i
PT-13l 112/18/02 15:30 | | ! 434, 1
PT-13l 112/19/028:00 ! 1 | 4.42 | 0
PT-13| i12/18/0215:00 ' | ! ‘ 425 '
PTMW-1/_ 111/18/02 9:00 | ‘ ‘ 3.55 0.02
PTMW-11  [11/19/028:30 | ' | ] 3.99’ i
[PTMW-1I [11/19/02 10:50 | f 16.9' 2.48 128
PTMW-11  11/19/02 15:20 ' | 5 | ; 3.85 4.8
PTMW-11  [11/20/02 8:00 : 1 ‘ ; 3.59 :
PTMW-11 — T11/20/02 9:20 6.97 0.348 -108' 18.9' 2.76 0.58’
[PTMW-11 [11/20/02 12:15 | | | | ; 273 |
PTMW-11  111/20/02 14:15 | : J | ‘ 2.71 |
PTMW-1i 11720102 14:15 | | 0 | % 6.81
PTMW-AI 11/20/02 15:00 | ; ‘ ‘ 3.05 1
PTMW-1I 11/21/02 8:00 | | ! 3.82
PTMW-1I [11/21/02 9:30 7.02 0.311, -140° 19.2 2.34 6.88,
[PTMW-11  [11/21/02 11:26 | ! ! 2.34] ‘
PTMW-11  111/21/02 13:30 | | t \ 227, \
PTMW-11  111/21/02 15:24 6.97, . 0319 -139, 19.7 227 |
PTMW-1I [11/25/02 9:15 \ f | % 413 0.59 0
PTMW-11  111/25/02 13:00 i ' 1 263, ‘ ]
PTMW-1 11/25/02 14:45 1 | 1 257! 1
PTMW-1/ __ [11/26/02 8:15 ‘ | i 419, 1 0
PTMW-1/ 111/26/02 10:00 6.38 | 0.156 . 13] 17.9° % 7.17]
PTMW-11 [11/26/02 14:00 6.28 0.157 64 18.2] | 6.18'
PTMW-1I 11/26/02 14:00 1 : ‘ 3.36. i
PTMW-1] 12/2/028:30 | I ! 437 il
PTMW-11  [12/2/0213:30 | s | 3.77.
PTMW-1i 12/41029:00 | | v | | 454]
PTMW-1I 12/10/02 9:00 ! N | : ; 4.56
PTMW-1I 12/10/02 12:15 7.15 0.11] -39, 18.5 436,
PTMW-A| 12/10/02 14:20 | 8.52 0.116 -45 18: i 54
PTMW-1| 12/10/02 15:30 | 1 ] 1 373 ;
PTMW-1i 12/11/028:50 | ) i i * 462 | 0
PTMW-1 12/11/02 9:30 | 6.75| 0111 -96 18.3 f 159
PTMW-1I 12/11/02 13:45 : ] 0] |
PTMW-1I 12/12/02 10:20 { 414 0
PTMW-1__ [12/16/02 9:15 ! 4 1 3.19
PTMW-11___ 112/16/02 10:30 | 6.27 0.523 99| 16 ; 1.45!
PTMW-1I 12/16/02 13:45 6.71 0.572 160 16.4, | 0.86
[PTMW-1I 12/16/02 15:00 319’ | ’
PTMW-11_ 12/17/028:10 4.09 |
PTMW-1I 12/17/02 15:00 ; i 3.51] i
PTMW-1| 12/18/027:30 | ; ; 414 |
PTMW-1i 12/18/02 15:30 | ] ( 447
PTMW-1I 12/19/02 8:00 | | 428 ]
PTMW-1| 12/19/02 15:00 i | } 3.96 !
PTMW-21___[11/18/029:00 : 7.23 | 0.126 | 3. 15.8 3.41, 7.68 0
PTMW-2I  111/19/028:41 | 6.31] 0.12 178,. 19.7] 354" 0.59
PTMW-2l  11/19/028:50 | 6.31 0.12. 178! 19.7; 3.54 0.59'
PTMW-2I 11/19/02 10:50 | N ! 1 22 {
PTMW-2I 11/19/02 15:20 | 7.56 0.12 79’ 20.1° 315 1.2’
PTMW-2| 11/20/02 8:00 | ; | | 3.49° B
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Table 7

iection Pi
MW. |d Monitoring Data S
‘ . Ph Conductivity | ORP .| Temperature | DTW ‘DISSOWBd PID

Well | Datelime (st units) ~ (mhos) t (V) | (deg.C) | (feet) | c’(’r‘r‘,’;f)“ (pPb e.u.)
PTMW-2I  [11/20/02 9:20 w 2.45. 4.63
PTMW:-2I  111/20/02 12:15 | 2.37. \
[PTMW:21 [11/20/02 14:15 4 | L 2.34 i
PTMW-2I  111/20/02 14:15 6.88. 0.081 94, 18.6 f 6.36
PTMW-2I  '11/20/02 15:00 . 6.62. 0.137 220 18.7 2.58 0.76
PTMW-2I  |11/21/02 8:00 ! i : i 3.55 r
PTMW-2I 11/21/02 9:30 714 0.109 -86 19.3 1.97 1.63,
PTMW-2I 11/21/02 11:28 | | 1.97 |
[PTMW-2I 11/21/02 13:29 . ; i 1 1.83, )
PTMW-2I 11/21/02 15:24 | 711, 0.115 -90, 196 1.83' 151
PTMW-2I 11/25/02 9:15 8.13 0.086 -53. 19, 3.62 1.34 0
PTMW-2i 11/25/02 13:00 < z ! 2.34. 1
PTMW-2| 11/25/02 14:45 i 1 ' 218 i
PTMW-2I 11/26/02 8:15 1 ; 3.62, | 0
PTMW-2I__111/26/02 10:00 6.62 0.092 -82 18.7 | } 7.41
PTMW-2| 11/26/02 14:00 | 6.48 0.094 95 18.6 f 7.36,
IPTMW-2I 11/26/02 14:00 | I | i ; 249 l
PTMW-2I 12/2/02 8:30 ! | ; | 3.86. |
PTMW-2 12/2/02 10:30 6.63, 0.082 -66 19.3° | 3.03
PTMW-2] 12/2/02 13:30 | ! ‘ 3.22, |
PTMW-2| 12/2/02 13:30 6.73, 0.079 -70' 19 434
PTMW-2 12/4/029:00 . f 401 l
PTMW-2I 12/10/02 9:00 ! 4.18 |
PTMW-21  112/10/02 12:15 . 7.18 0.073 -65: 18.8' | 0.539
PTMW-2I 12/10/02 14:20 7.33. 0.073' -1 18.9! % 6.71]
PTMW-2I 12/10/02 15:30 | 341 i
PTMW-21  12/11/028:50 | | 4.15 :
PTMW-2I  12/11/02 9:30 7.22 0.074. -75 18.4 5.74,
PTMW-2! 1211/02 13:45 0 !
PTMW-2I 12/12/02 10:20 | 3.82 0
PTMW-2I 12/16/02 9:15 | 3.55 1 2.54
PTMW-2i 12/16/02 10:30 | 6.77, 0.063; 31 18.2 5.39
PTMW-2I 12/16/02 13:45 | 7.29. 0.065' -56 18.6. 4.34,
PTMW-2I  [12/16/02 15:00 | ! J ‘ ! 2.54
PTMW-2| 12/17/02 8:10 1 } i 3.65
PTMW-2I 12/17/02 9:30 73 0.062 -88 18.3] 4.07
PTMW-2I 12/17/02 14:00 7.1 0.07 68 18.4] 3.43
PTMW-2| 12/17/02 15:00 | 294
PTMW-2I  12/18/027:30 | 3.69
PTMW-2i 12/18/02 15:30 | 3.27. i
PTMW-2I 12/19/028:00 | . 367,
PTMW-21i 12/19/02 15:00 z 3.1,
PTMW-5 11/19/02 8:50 8.83 0.142 32 17.3. 3.05 0.34
PTMW-5I 11/19/02 10:50 | ! | 2.35 i
PTMW-5 11/19/02 15:20 6.78 0.131 -63 17.4! 2.47, 0.23;
PTMW-5I 11/20/02 8:00 | 3.09; |
PTMW-5I  111/20/02 9:20 6.84, 0.882 -60 18.2 2.49] 0.33
PTMW-51  111/20/02 12:15 243
PTMW-5I 11/20/02 14:15 _ 1 2.4
PTMW.5I 11/20/02 14:15 | 8.22 0.114 -76 17.2 ! 0.24]
PTMW:5] 11/20/02 15:00 | 6.85, 0.139. B8, 17.8 2.34, 0.46
PTMW-5I 11/21/02 8:00 | ; i | 34, !
PTMW.5I 11/21/02 9:30 8.29 0.139 84, 17.3! 222 0.37;
PTMW-51 :11/21/0211:00 ; 2221
PTMW-5! 11/21/02 13:00 z | 218
PTMW-5I 11/21/02 15:24 6.36 0.127. 17, 173 218, 0.23
PTMW-5] 11/25/02 9:15 8.16 0.117, 69 17.2 3.35, 0.17, 0
PTMW-5] 11/25/02 13:00 | | ' 2.62 |
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P Injection Pilot T
Wall Date/Ti Ph ‘ Conductlvity ORP Temperature | DTW : D(i_’ssolved PID
e ate/lime (st. units)i (mhos) (eV) (deg. C) I (feet) \[ (g;f)n {ppb e.u.)
PTMW-5I  '11/25/02 14:45 | 256
PTMW-5] [11/26/02 815 | | | 3.38' j 18.8
PTMW-5]  11/26/02 10:00 6.63' 0.116. 42 17.1 ‘ 0.56
PTMW-5i 11/26/02 14:00 7.58 0117 -90 17 i 0.19
PTMW-5I 11/26/02 14:00 ‘ ‘ * ! 2.85
PTMW-51 12/2/02 8:30 | 317
PTMW-5]| 12/2/02 13:30 | { 2.88
PTMW-5I 12/4/029:00 ! 3.64
PTMW-51  :12/10/02 9:00 | : 3.75 |
PTMW-5I 12/10/02 15:30 ° ; ; i ; 3.25 f
PTMW-5{ . 12/11/028:50 | t | | 375 ‘ 0
PTMW-51  12/11/02 13:45 | i ‘ 1 0 i
PTMW-51  [12/12/02 10:20 ] ! ‘ 1 3.3 0:
PTMW-5I 12/16/02 9:15 ! | ‘ 3.19 0
PTMW-5I 12/16/02 10:30 9.31 0.182. 81, 17.5] 1 0.54,
PTMW-51  112/16/02 13:45 9.35 0.182' 101 17| % 0.51
[PTMW-51  T12/16/02 15:00 1 | - 2.76 J
PTMW-5I 12/17/02 8:10 ; | 3.33] | 0
PTMW-5I 12/17/02 9:30 8.83 0.191. 37 17.2 i 0.29,
PTMW-5I 12/17/02 14:00 8.66 0.185. 52, 17.2° | 0.38
PTMW-5I 12/17/02 15:00 » | 3.08' !
PTMW-5I 12/18/02 7.30 r ; 3.38 |
PTMW-5i 12/18/02 7:30 ' | i 3.18; 1
PTMW-51,  [12/18/02 15:3Q | § : 3.28] \
PTMW-5i 12/18/02 15:30 | | | | 2.88 |
PTMW-5I 12/19/02 8:00 J i 3.44 0.1
PTMW-5I 12/19/02 15:00 ! ! 3.12
PTMW-61 ' 11/18/02 9:00 9.92 0.415° -19 17.3 3.5 0.54 0.6
PTMW-61  i11/19/02 8:50 7.42 0.814 -33 18.2. 3.55 0.29
PTMW-61  :11/19/02 10:50 6.56 0.847. 47, 18.3. 3.02! |
PTMW-61  11/19/02 15:20 | 6.87 0.82 64 18.2 3.18 0.28!
PTMW-6I 11/20/02 8:00 | | 3.59 |
PTMW-6I 11/20/02 9:20 7.88 0.139 68 17.7 31 051
PTMW-6I 11/20/02 12:15 i 3.11]
PTMW-6I 11/20/02 14:15 | 311
PTMW-6! 11/20/02 14:15 7.08! 0.783! 34 177 i 0.25'
PTMW-6l 11/20/02 15:00 9.69 0.448' 27, 18.1] 3.08 0.68
PTMW-6I 11/21/02 8.00 ! | I | 1 ?
PTMW-6  11/21/02 9:30 6.49 0.811, 58 17.7, 3.03 0.58 ]
PTMW-6I  [11/21/02 11:00 | g 3.03
PTMW-6I 11/21/02 13:00 | | ¢ 3.04
PTMW-6I 11/21/02 15:24 . 6.85 0.788 45 18.1 3.04] 0.47
PTMW-6I 11/25/02 9:15 71, 0.782 -43 17.7 3.67. 0.31; 0
PTMW-8l 11/25/02 13:00 | 3.18 |
PTMW-6I 11/25/02 14:45 345, |
PTMW-61 11/26/02 8:15 3.66 f 1.3
PTMW-61 11/26/02 10:00 6.44 0.804 -31 17.5 0.54
PTMW-6l 11/26/02 14:00 6.99 0.806, 35 17.2 0.27!
PTMW-6I ' 11/26/02 14:00 \ | 1 1 3.42 \
PTMW-6l 12/2/02 8:30 | | i ’ i 3.8 !
PTMW-6l 12/2/0210:30 | 6.31 0.762 -9 175 é 0.39
PTMW-6I 12/2/02 13:30 | | i | 3.63 ;
PTMW-6I  112/2/02 13:30 | 753 0.739° -71 17.8! 0.36.
[PTMW-61 | 12/4/02 9:00 < B 3.93,
PTMW-6l 12/10/02 9:00 i | 3.96
PTMW-61 12/10/02 12:15 6.92 0.71. -138! 17.9 i 1.36
PTMW-6I 12/10/02 14:20 6.88. 0.8 47 176 ‘ 0.24
PTMW-6I 12/10/02 15:30 | i \ 37 |
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Table 7

P te Iniection Pilot T
‘ ‘ U | Dissolved |
. Ph Conductivity | ORP | Temperature ;| DTW PID
Well Date/Time (st. units) ‘ (mhos) | (eV) | [ (feet) (')()ggg"e)n 1‘ (ppb e.u.)
PTMW-6I 12/11/02 8:50 | ! ! 1 3.95 0
PTMW-6I 12/11/02 9:30 | 8.46 0.493 -144 18 0.36'
PTMW-6I  112/11/02 13:00 9.45 0.465 -178 186, : 0.43,
[PTMW-61  112/11/02 13:45 i | 1 3.64) ;
PTMW-61  [12/12/02 10:20 3.6 0
PTMW-61  [12/16/02 9:15 J ! ) ,? 3.54 1 0
PTMW-6I  |12/16/02 10:30 10.21 0.238 -141] 17.5 1 2.94
PTMW-61  '12/16/02 13:45 10.16 0.235 -160° 17.2 | 3
[PTMW-61  12/16/02 15:00 | ‘ i : 1 3.34 ;
PTMW-6I  112/17/02 8:10 | | ! 3.64 ; 0
PTMW-6l  :12/17/029:30 | 10.27! 0.228 117 17.2; ! 0.31
PTMW-61  12/17/02 14:00 | 10.24' 0.244 114 171 0.31.
PTMW-6l 12/17/02 15:00 1 ‘ | 35
PTMW-6l 12/18/02 7:30 1 3.67
PTMW-6l 12/18/02 15:30 ; 3.56, |
[PTMW-6 12/19/02 8:00 ; 3.65 | 0
PTMW-6I 12/19/02 15:00 ! 3 i 341 g
MW-121 111/18/02 9:00 8.27 0.051 | 62| 17.1 | 4.43 0.45 1 6.8
MW-12 111/19/02 8:50 | 6.45) 0.049! 18" 20! 45 0.41'
MW-12] 11/19/02 10:50 | 1 | | ‘ 3.05 ;
MW-12 11/19/02 15:20 6.76 0.048 3 19.7 432 }
MW-12 11/20/02 8:00 ; E 452 ;
[MW-12 11/20/02 9:20 6.51 0.053 39 20.1 3.06 4.3
MW-12| 11/20/02 12:15 1 ;
MW-12 11/20/02 14:15 3.45 1
MW-12] 11/20/02 14:15 6.56 0.055 -26 19.1 | 0.37.
MW-12 11/20/02 15:00 6.27 0.054 32 19.2 3.95] 0.33]
MW-12 11/21/02 8:00 | | 32 i
MW-12] 11/21/02 9:30 6.64, 0.052; 20 19.5 3.28 0.27
MW-12I 11/21/02 11:00 | | ! 3.28
MW-12I 11/21/02 13:00 ; i i 3.32! ‘
MW-121 11/21/02 15:24 6.92 0.044; 22 19.2 337 0.2
MW-12 11/25/02 9:15 | 6.54 0.059] -30 195 462 0.27 0
MW-12| 11/25/02 13:00 | : f 3.58]
MW-12 11/25/02 14:45 | 3.58
MW-12 11/26/02 8:15 | 1 3 4.66 0
MW-12i 111/26/02 10:00 | 6.31 0.061] 3 19 0.38
MW-12l 111/26/02 14:00 6.81 0.058; 10 185! 0.25;
MW-12i 111/26/02 14:00 | | @ 4.29 !
MW-12I 12/2/028:30 | | ! 4.78 \
MW-12I 12/2/0210:30 | 6.78 0.076. -26' 19 § 0.24.
MW-121 12/2/10213:30 | » i | 453 ]
MW-12I 12/2/0213:30 | 6.83 0.077] 35 19.1] 0.3
MW-12i 12/4/029:00 | % | 4.92 ;
MW-12i 112/10/02 9:00 | ‘ | | 4.97 |
MW-12I 12/10/02 12:15 6.12, 0.097’ 134 187 0.67]
MW-12I 12/10/02 14:20 7.31 0.101 -85 19 3.12]
MW-12I 12/10/02 15:30 ; 4.65
MW-12i 12/11/02 8:50 : 4.99 0
MW-12i 12/11/02 9:30 5.97. 0.096 148 19.4. 0.69]
MW-12 112/11/02 13:00 6.22 0.096 3 19.3 | 28
MW-121 12/11/02 13:45 % ‘ : 4.65 1
MW-12I 12/12/02 10:20 | i 1 : 295 32
MW-12 12/16/02 9:15 . i ! 453’ l 0
MW-121 12/16/02 10:30 7.45 0.092. -96, 18.6 0.28
MW-12I 12/16/02 13:45 7.13 0.094. 61 18.6: 0.27
MW-12i 112/16/02 15:00 i 4.25 ;
MW-121 12/17/02 8:10 i 467, | 12.7
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1. Baseline data for shallow injection events (i.e., - pre-shallow injection) presented in blue, italic. Shallow Injections initiated on 11/26/02.

2. Baseline for intermediate injection events presented in green. italic . Intermediate injections initiated on 11/19/02.
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WLM tori
Wl DatelT, Ph | Conductivity = ORP | Temperature | DTW | Dsolved . pip
) ate/Time (st. units)i {mhos) L (eV) [ (feet) s (’ggﬁ)" (ppb e.u.}
MW-12| 12/17/02 9:30 8.13: 0.123, -51 18.6, 2.08
[MW-121 12/17/02 14:00 | 7.08 0.093 -45 18.5 ; 0.43
Mw-12I 12/17/02 15:00 | | | | 4.39' 3
MW-12| 12/18/02 7:30 | \ | 4,63 i
MW-121 "12/18/02 15:30 | ‘ 453 !
MW-12 712/19/02 8:00 ‘ ‘ 4.64 0
MW-121 112/19/02 15:00 | | | : 441,
Mw-12D "11/18/02 9:00 6.85, 0.089, 59| 18 5.3 : 13.2
MW-12D 11/19/02 8:50 | 1 ; i 5.28 |
MW-12D '11/19/02 10:50 | ‘ ‘ 522 ‘
MW-12D 11/20/02 8:00 ! : 5.24 |
MW-12D 11/20/02 9:20 6.45 0.096 -35, 191 5.21] 2.69
MW-12D 11/20/02 12:15 i | |
MW-12D 11/20/02 14:15 . 5.18 ‘
MW-12D 11/20/02 14:15 | 6.56 0.078 -52. 19.2] ; 0.75
MW-12D 11/20/02 15:00 6.15 0.097 -35 18.5 5.16, 1.28
MW-12D 11/21/02 8:00 | r i 1 453 ;
MW-12D 111/21/029:30 | 6.53/ 0.106 -6 19.6 5.15 1.08]
MW-12D 11/21/02 11:00 | 1 ; 5.15] |
MW-12D 711/21/02 13:00 | | v 5.13, }
MW-12D 111/21/02 15:24 | 6.68, 0.095 1 19.5 5.13: 0.89°
MW-12D 111/25/02 9:15 | 6.65 0.076 -52, 19.9' 5.18 0.86 0
- [MW-12D 111/25/02 13:00 | : | 513 !
. [Mw-12D 111/25/02 14:45 j 5.13. i
MW-12D 11/26/02 8:15 | ; J 5.19 a 0
MW-12D 11/26/02 10:00 6.35! 0.082; 10: 18.9° 0.8
MW-12D 11/26/02 14:00 | 6.72 0.085 4 18.6 0.54:
MWwW-12D 11/26/02 14:00 i 512
MW-12D 12/2/02 8:30 j 5.16
MW-12D 12/2/02 10:30 6.51 0.082 -5 19.4, 0.24
MW-12D 112/2/0213:30 \ | 5.11 :
MW-12D 112/2/02 13:30 | 6.57 0.081 15’ 19.3 0.18;
MW-12D [12/4/029:00 | i | 517 !
MW-12D 112/10/02 9:00 ! ; 5.1 :
MW-12D 112/10/02 12:15 6.03. 0.091: 138, 185 0.63
MW-12D 12/10/02 14:20 7.04 0.091 -49i 19.3; 1.32
MW-12D 12/10/02 15:30 5.08
MW-12D 12/11/02 8:50 51 0
MW-12D 12/11/02 9:30 5.99 0.085 158 18.8 ; 0.39,
MW-12D 112/11/02 13:00 6.31 0.087 -17 19.3 | 0.25
MW-12D 112/11/02 13:45 | 5.14 |
MW-12D 112/12/02 10:20 | | 502 0.2,
MwW-12D 112/16/02 9:15 | ; 4.98 0
MW-12D "12/16/02 10:30 | 7.08 0.115 62 18.7 1.68
MW-12D 112/16/02 13:45 7.03] 0.114 -66; 19 0.96
[MW-12D 12/16/02 15:00 ! : 5i
MW-12D 12/17/02 8:10 : i i 5.08. ! 17
MW-12D 12/17/029:30 | 7.37 0.117. -86 18.3 % 0.72
MW-12D 112/17/02 14:00 | 7.49, 0.118 -104 18.3 ! 0.72!
MW-12D 112/17/02 15:00 | | | 2 5.04 i
MW-12D 12/18/02 7:30 5.05
MW-12D 12/18/02 15:30 5.
MW-12D 112/19/02 8:00 5.04. 0
MW-12D '12/19/02 15:00 49|
Notes:



cmme‘w ric S ling Data S
Location Date Time KMnO4 Concentration
Equivalent (mg/l)
PT1-9S T 11/21/2002 13:05. 0.50
PT-10S | 4/24/2003 NA 19.30
PT-11S 11/26/2002 11:25 9.00
PT-11S 12/17/2002 | 11:30 10.80
PT-11S 4/24/2003 1 NA' 1.00
PT-12S 11/26/2002 11.25 14.60
PT-12S 4/11/2003 11:25 0.20
PT-12S | 4/24/2003 NA 0.20
PT-135 | 4/11/2003 1 11:25 0.30
PT-138 | 4/24/2003 } NA 0.30
PTMW-1S | 12/17/2002 | 11:30 10.40
PTMW-1S | 4/24/2003 s NA 3.70
PTMW-2S 12/1772002 11:30 10.30
PTMW-2S . 4/24/2003 NA' 2.10
PTMW-3S 472472003 NA 2.30
PTMW-6S | 12/17/2002 11:30 32.50
PTMW-6S | 4/11/2003 11:25 0.30
PT-0l . 11/26/2002 11:25 0.00
PT-111 11/20/2002 13:15. 0.80
PT-11I 11/20/2002 14:21] 0.50
PT-111 11/21/2002 11.08 1.00
PT-111 11/21/2002 13:05.
PT-111 11/26/2002 11:25 1.60
PT-111 12/2/2002 12:30° 1.90
PT-111 12/10/2002 12:30 0.30
PT-11l 12/11/2002 8:30 1.30
PT-11] 12/16/2002 12:35. 1.30
PT-111 12/17/2002 11:30. 1.60
PT-12 11/26/2002 11:25 2.00
PTMW-1 11/20/2002 13:15 3.30
PTMW-1I 11/20/2002 14:21 2.80
PTMW-1I 11/21/2002 11:08 3.10
PTMW-1I 11/21/2002 13:05, 310
PTMW-1I 11/26/2002 11:25 1.40
PTMW-1I | 12/2/2002 12:30° 0.70
PTMW-11 . 12/10/2002 12:30° 0.80
PTMW-1I | 12/11/2002 8:30'
PTMW-1I 12/16/2002 12:35. 1.10
PTMW-1| 12/17/2002 11:30! 1.30
PTMW-2I |  11/20/2002 13:15, 2.10
PTMW-2I | 11/20/2002 1421 1.70
PTMW-2i 11/21/2002 11.08. 2.20
PTMW-2! 11/21/2002 13:05 1.50
PTMW-2I 11/26/2002 11:25° 2.10
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Table 8

Qmmw tric S ling Data S
Location Date Time KMnOf Concentration
Equivalent (mg/l)
PTMW-2I 12/2/2002 ! 12:30 1.10
PTMW-2I |  12/10/2002 | 12:30 2.50 -
PTMW-2I . 12/11/2002 8:30, 2.00
PTMW-21 | 12/16/2002 12:35 0.70
PTMW-2I 12/17/2002 | 11:30. 0.80
MW-6I I 11/20/2002 13:15 0.30
MW-6I . 11/20/2002 | 14:21, 0.30
MW-6l 11/21/2002 11:08 0.60
MW-6I 11/21/2002 | 13:05 0.40
MW-6l 11/26/2002 | 11:25 0.70
MW-6I 12/2/2002 ; 12:30 0.30 |
MW-6l i 12/10/2002 12:30 2.20
MW-6l . 12/11/2002 | 8:30, 1.90
MW-6I | 12/16/2002 12:35 1.50
MW-6l [ 12/17/2002 | 11:30 210
MW-121 | 11/20/2002 13:15 1.10
 MW-121 1 11/20/2002 | 14:21, 1.30
MW-121 | 11/21/2002 " 11:08 1.60
MW-121 | 11/21/2002 13:05. 1.30

Method 101 and Method 102 Absorbance at 520 nm used for KMnO4 equivalence.
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Table 10

Per te Injecti Pilot Test
Ambient Air Monitori R It
Carbon Hydrogen
Work Zone Perimeter PID Lower Explosive| Oxygen Monoxide Sulfide
PID Results Results (ppb Limit Monitoring | Monitoring| Monitoring | Monitoring
Date Time (ppb equiv.) equiv.) (% 02) (CO) (H2S)
9/16/02 9:30 0.0 0.0
9/16/02 9:45 0.0
9/16/02 10:00 0.0
9/16/02 10:15 0.0
9/16/02 10:30 0.0 0.0
9/16/02 10:45 0.0
9/16/02 11:00 0.0
9/16/02 11:15 0.0
9/16/02 11:30 0.0 0.0
9/16/02 13:00 0.0 0.0
9/16/02 13:15 0.0
9/16/02 13:30 0.0
9/16/02 13:45 0.0
9/16/02 14:00 0.0 0.0
9/16/02 14:15 0.0
9/16/02 14:30 0.0
9/16/02 14:45 0.0
9/17/02 8:30 0.0 0.0
9/17/02 8:45 1.4 0.2
9/17/02 9:00 2.5 0.0
9/17/02 9:15 0.0 0.0
9/17/02 9:30 0.0
9/17/02 9:45 0.0
9/17/02 10:00 0.0
9/17/02 10:45 0.0 0.0
9/17/02 11:00 0.0
9/17/02 11:15 0.0
9/17/02 11:30 0.0 0.0
9/17/02 11:45 0.0
9/17/02 12:00 0.0
9/17/02 13:30 0.0 0.0
9/17/02 13:45 0.0
9/17/02 14:00 0.0
9/17/02 14:15 0.0
9/17/02 15:15 0.0 0.0 0 20.9 0 0
9/17/02 15:30 0.0 0.0 0
9/17/02 15:45 0.0 0.0 0
9/17/02 16:00 0.0 0
9/17/02 16:15 0.0 0.0 0 20.8 0 0
9/17/02 16:30 0.0 0.0 0
9/18/02 8:45 0.0 0.0 0 20.9 0 0
9/18/02 9:00 0.0 0
9/18/02 9:15 0.0 0
9/18/02 9:30 0.0 0
9/18/02 9:45 0.0 0.0 0 20.8 0 0
9/18/02 10:00 0.0 0
9/18/02 10:15 0.0 0
9/18/02 11:15 0.0 0.0
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P te Injection Pilot Test
Ambi Air Monitoring R I
Carbon Hydrogen
Work Zone Perimeter PID | Lower Explosive| Oxygen Monoxide Sulfide
PID Resuits Results (ppb Limit Monitoring | Monitoring| Monitoring | Monitoring
Date Time (ppb equiv.) equiv.) (%LEL) (% 02) (CO) (H2S)
9/18/02 11:30 0.0
9/18/02 13:15 0.0 0.0 0 20.9 0 0
9/18/02 13:30 0.0 0
9/18/02 13:45 0.0 0
9/18/02 14:00 0.0 0
9/18/02 14:15 0.0 0.0 0 20.8 0 0
9/19/02 7:45 0.0 0.0 21.2 0 0
9/19/02 8:00 0.0
9/19/02 8:15 0.0
9/19/02 8:30 2.9 0.0 20.9 0 0
9/19/02 8:45 2.1 0.0 20.9 0 0
9/19/02 9:00 0.8 0.0 20.8 0 0
9/19/02 9:15 0.0 0.0 20.8 0 0
9/19/02 10:00 0.0 0.0 0 0
9/19/02 10:15 0.0
9/19/02 10:30 0.0
9/19/02 10:45 0.0
9/19/02 11:00 0.0 0.0 20.8 0 0
9/19/02 11:15 0.0
9/19/02 11:30 0.0 0.0 21.0 0 0
9/19/02 11:45 0.0
9/19/02 12:00 0.0
9/19/02 13:45 0.0 0.0 21.0 0 0
9/19/02 14:00 0.0
9/19/02 14:15 0.0
9/19/02 14:30 0.0
9/19/02 14:45 0.0 0.0 21.1 0 0
9/20/02 8:30 0.0 0.0 0 20.7 0 0
9/20/02 8:45 0.0 0
9/20/02 9:00 0.0 0
9/20/02 9:15 0.0 0
9/20/02 9:30 0.0 0.0 0 20.7 0 0
9/20/02 10:45 0.0 0.0 0 20.8 0 0
9/20/02 11:00 0.0 0
9/20/02 11:15 0.0 0
9/20/02 11:30 0.0 0.0 0 21.0 0 0
9/20/02 11:45 0.0 0
9/20/02 13:30 0.0 0.0 0 21.0 0 0
9/20/02 13:45 0.0 0
9/20/02 14:00 0.0 0
9/20/02 14:15 0.0 0
9/20/02 14:30
9/23/02 9:00 0.0 0.0 0 20.9 0 0
9/23/02 9:15 2.8 0.0 0 .
9/23/02 9:30 0.0 0
9/23/02 9:45 0.0 0
9/23/02 10:00 0.0 0.0 0 20.9 0 0
9/23/02 10:15 0.0 0
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Table 10

P te Injecti Pilot Test
ambient Air Monitori R I
Carbon Hydrogen
Work Zone Perimeter PID Lower Explosive| Oxygen Monoxide Sulfide
PID Results Results (ppb Limit Monitoring | Monitoring| Monitoring | Monitoring
Date Time {ppb equiv.) equiv.) {%LEL) (% 02) (CO) (H2S)
9/23/02 10:30 0.0 0
9/23/02 10:45 0.0 0
9/23/02 11:00 0.0 0.0 0 20.7 0 0
9/23/02 11:15 0.0 0
9/23/02 11:30 0.0 0
9/23/02 11:45 0.0 0
9/23/02 12:00 0.0 0.0 0 20.8 0 0
9/23/02 12:15 0.0 0
9/23/02 12:30 0.0 0
9/23/02 12:45 0.0 0
9/23/02 13:00 0.0 0.0 0 20.8 0 0
9/23/02 13:15 0.0 0
9/24/02 8:15 0.0 0.0 0 20.8 0 0
9/24/02 8:30 0.0 0
9/24/02 8.45 0.0 0
9/24/02 9:00 0.0 0
9/24/02 9:15 0.0 0.0 0 20.7 0 0
9/24/02 9:30 0.0 0
9/24/02 9:45 0.0 0
9/24/02 10:00 0.0 0.0 0 20.7 0 0
9/24/02 11:45 0.0 0.0 0 21.0 0 0
9/24/02 12:00 0.0 0
9/24/02 12:15 0.4 0.0 0 21.0 0 0
9/24/02 12:30 3.4 0.0 0 20.9 0 0
9/24/02 12:45 0.0 0
9/24/02 13:15 0.0 0
9/24/02 13:30 0.0 0
9/24/02 13:45 0.0 0.0 0 20.8 0 0
9/24/02 14:00 0.0 0
9/24/02 14:15 0.0 0
9/24/02 14:30 0.0 0.0 0 20.8 0 0
9/24/02 14:45 0.0 0
9/24/02 15:00 0.0 0
9/25/02 9:00 0.0 0.0 0 20.6 0 0
9/25/02 9:15 0.0 0
9/25/02 9:30 0.0 0
9/25/02 9:45 0.0 0
9/25/02 10:00 0.0 0.0 0 20.8 0 0
9/25/02 10:15 0.0 0
9/25/02 10:30 0.0 0
9/25/02 10:45 0.0 0
9/25/02 11:00 0.0 0.0 0 20.7 0 0
9/25/02 11:15 0.0 0
9/25/02 12:00 0.0 0.0 0 211 0. 0
9/25/02 12:15 0.0 0
9/25/02 13:00 0.0 0.0 0 21.1 0 0
9/25/02 13:15 0.0 0
9/25/02 13:30 0.0 0
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Table 10

P te Injection Pilot Test
Ambient Air Monitoring R I
‘ Carbon Hydrogen
Work Zone Perimeter PID Lower Explosive| Oxygen Monoxide Sulfide
PID Resuits Results (ppb Limit Monitoring | Monitoring| Monitoring | Monitoring
Date Time (ppb equiv.) equiv.) (%LEL) (% 02) (CO) (H2S)
9/25/02 13:45 0.0 0
9/25/02 14:30 0.0 0.0 0 21.0 0 0
9/25/02 14:45 0.3 0
9/25/02 15:00 0.3 0
9/25/02 15:15 1.1 0
9/25/02 15:30 0.0 0.0 0 21.0 0 0
9/25/02 15:45 0.0 0.0 0 21.0 0 0
9/25/02 16:00 0.0 0
9/25/02 16:15 0.0 0
9/25/02 16:30 0.0 0.0 0 21.1 0 0
9/25/02 16:45 0.0 0
9/25/02 17:00 0.0 0
9/25/02 17:15 0.0 0
9/25/02 17:30 0.0 0.0 0 21.0 0 0
9/25/02 17:45 0.0 0
9/26/02 9:00 0.0 0.0 0 211 0 0
9/26/02 9:15 0.0 0
9/26/02 9:30 0.0 0
9/26/02 9:45 0.0 0
9/26/02 10:00 0.0 0.0 0 21.0 0 0
9/26/02 10:15 0.0 0
9/26/02 10:30 0.0 0
9/26/02 10:45 0.0 0
9/26/02 11:00 0.0 0.0 0 21.0 0 0
9/26/02 11:15 0.0 0
9/26/02 11:30 0.0 0
9/26/02 12:45 0.0 0.0 0 0 0
9/26/02 13:00 0.0 0
9/26/02 13:30 0.0 0
9/30/02 8:00 0.0 0.0 0 21.0 0 0
9/30/02 8:15 0.0 0
9/30/02 8:30 0.0 0
9/30/02 8:45 0.0 0.0 0 21.0 0 0
9/30/02 9:00 0.0 0
9/30/02 9:15 0.0 0
9/30/02 9:30 0.0 0
9/30/02 9:45 0.0 0.0 0 211 0 0
9/30/02 10:00 0.0 0
9/30/02 10:15 0.0 0
9/30/02 10:30 0.0 0
9/30/02 10:45 0.0 0.0 0 214 0 0
9/30/02 11:00 0.0 0
9/30/02 11:15 0.0 0
9/30/02 11:30 0.0 0.0 0 21.6 0 0
9/30/02 11:45 0.0
9/30/02 12:00 0.0
9/30/02 12:15 0.0
9/30/02 12:30 0.0 0.0 21.9 0 0
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Table 10

P te Injection Pilot Test
Ambient Air Monitoring R I
Carbon Hydrogen
Work Zone Perimeter PID Lower Explosive| Oxygen Monoxide Sulfide
PID Results Results (ppb Limit Monitoring { Monitoring| Monitoring | Monitoring
Date Time (ppb equiv.) equiv.) (%LEL) (% 02) (CO) (H2S)
9/30/02 12:45 0.0
9/30/02 13:00 0.0
9/30/02 13:15 0.0 0
9/30/02 13:30 0.0 0.0 0 21.9 0 0
9/30/02 13:45 0.0 0
9/30/02 14:00 0.0 0
9/30/02 14:15 0.0 0
9/30/02 14:30 0.0 0.0 0 21.9 0 0
9/30/02 14:45 0.0 0
9/30/02 15:00 0.0 0
9/30/02 15:15 0.0 0
9/30/02 15:30 0.0 0.0 0 21.8 0 0
10/1/02 8:30 0.0 0.0 0 21.1 0 0
10/1/02 8:45 0.0 0
10/1/02 9:00 0.0 0
10/1/02 9:15 0.0 0
10/1/02 9:30 0.0 0.0 0 21.0 0 0
10/1/02 9:45 0.0 0
10/1/02 10:00 0.0 0
10/1/02 10:15 0.0 0
10/1/02 10:30 0.0 0.0 0 21.3 1 0
10/1/02 10:45 0.0 0
10/1/02 11:45 0.0 0.0 0 21.4 0 0
10/1/02 12:00 0.0 0
10/1/02 12:45 0.0 0.0 0 21.3 0 0
10/1/02 13:00 0.0 0
10/1/02 13:15 0.0 0
10/1/02 13:30 0.0 0.0 0 21.3 0 0
10/1/02 13:45 0.0 0
10/1/02 14:00 0.0 0
10/1/02 14:15 0.0 0
10/1/02 14:30 0.0 0.0 0 21.4 1 0
10/1/02 14:45 0.0 0
10/2/02 8:15 0.4 0.0 0 21.0 0 0
10/2/02 8:30 0.0 0
10/2/02 8:45 0.0 0
10/2/02 9:00 0.0 0.0 0 21.3 0 0
10/2/02 9:15 0.0 0.0 0
10/2/02 9:30 0.0 0
10/2/02 9:45 0.0 0
10/2/02 10:00 0.0 0.0 0 21.6 0 0
10/2/02 10:15 0.0 0
10/2/02 10:30 0.0 0
10/2/02 10:45 0.0 0
10/2/02 11:00 0.0 0.0 0 21.4 0 0
10/2/02 11:15 0.0 0
10/2/02 11:30 0.0 0
10/2/02 11:45 0.0 0
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Table 10

P te Iniection Pilot T
Carbon Hydrogen
Work Zone Perimeter PID Lower Explosive| Oxygen Monoxide Sulfide
PID Results Results (ppb Limit Monitoring | Monitoring| Monitoring | Monitoring
Date Time (ppb equiv.) equiv.) (%LEL) (% 02) (CO) (H2S)

10/2/02 12:00 0.0 0.0 0 21.5 0 0

10/2/02 12:45 0.0 0.0 0 21.8 0 0

10/2/02 13:00 0.0 0

10/2/02 13:15 0.0 0

10/2/02 13:30 0.0 0.0 0 21.7 0 0

10/2/02 13:45 0.0 0

10/2/02 14:00 0.0 0.0 0 21.6 0 0

10/2/02 14:15 0.0 0

10/2/02 14:30 0.0 0

10/2/02 14:45 0.0 0

10/2/02 15:00 0.0 0.0 0 21.3 0 0

10/3/02 8:45 0.0 0.0 0 211 0 0

10/3/02 9:00 0.0 0

10/3/02 9:15 0.2 0

10/3/02 9:30 0.0 0

10/3/02 9:45 0.0 0

10/3/02 10:00 0.0 0.0 0 21.2 0 0

10/3/02 10:15 0.0 0

10/3/02 10:30 0.0 0.0 0 21.3 0 0

10/3/02 10:45 0.0 0

10/3/02 11:00 0.0 0

10/3/02 11:15 0.0 0

10/3/02 11:30 0.0 0.0 0 21.3 0 0

10/3/02 11:45 0.0 0

10/4/02 8:45 0.0 0.0 0 21.0 0 0

10/4/02 9:00 0.0 0 «

10/4/02 9:15 0.0 0

10/4/02 9:30 0.0 0

10/4/02 9:45 0.0 0.0 0 21.0 0 0

10/4/02 10:00 0.0 0

10/4/02 10:15 0.0 0

10/4/02 10:30 0.0 0

10/4/02 10:45 0.0 0.0 0 211 0 0

10/4/02 11:00 0.0 0

10/4/02 11:15 0.0 0

10/4/02 11:30 0.0 0

10/4/02 11:45 0.0 0.0 0 21.0 0 0

10/4/02 12:00 0.0 0

10/4/02 12:15 0.0 0

10/4/02 12:30 0.0 0

10/4/02 12:45 0.0 0.0 0 21.0 0 0

10/4/02 13:00 0.0 0

10/4/02 13:15 0.0 0

10/4/02 13:30 0.0 0 } .

10/4/02 13:45 0.0 0.0 0 21.0 0 0

10/4/02 14:00 0.0 0

10/4/02 14:15 0.0 0

10/4/02 14:30 0.0 0
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P te Injection Pilot Test
Ambient Air Monitoring R I
Carbon Hydrogen
Work Zone Perimeter PID | Lower Explosive| Oxygen Monoxide Sulfide
PID Results Results (ppb Limit Monitoring [ Monitoring| Monitoring | Monitoring
Date Time (ppb equiv.) equiv.) (%LEL) (% 02) (CO) (H2S)
10/7/02 8:30 0.0 0.0 0 21.0 0 0
10/7/02 8:45 0.0 0
10/7/02 9:00 0.0 0
10/7/02 9:15 0.0 0
10/7/02 9:30 0.0 0.0 0 21.2 0 0
10/7/02 9:45 0.0 0
10/7/02 10:00 0.0 0
10/7/02 10:15 0.0 0
10/7/02 10:30 0.0 0.0 0 21.2 0 0
10/7/02 10:45 0.0 0
10/7/02 11:00 0.0 0
10/7/02 11:15 0.0 0
10/7/02 11:30 0.0 0.0 0 21.3 1 0
10/7/02 11:45 0.0 0
10/7/02 12:00 0.0 0
10/7/02 13:00 0.0 0.0 0 21.3 0 0
10/7/02 13:15 0.0 0
10/7/02 13:30 0.0 0
10/7/02 13:45 0.0 - 0
10/7/02 14:00 0.0 0.0 0 214 0 0
10/7/02 14:15 0.0 0
10/7/02 14:30 0.0 0.0 0 21.3 0 0
10/8/02 8:15 0.0 0.0 0 21.0 0 0
10/8/02 8:30 0.0 0
10/8/02 8:45 0.0 0
10/8/02 9:00 0.0 0.0 0 21.1 0 0
10/8/02 9:15 0.0 0
10/8/02 9:30 0.0 0
10/8/02 9:45 0.0 0
10/8/02 10:00 0.0 0.0 0 21.3 0 0
10/8/02 10:15 0.0 0
10/8/02 10:30 0.0 0
10/8/02 11:15 0.0 0.0 0 21.4 0 0
10/8/02 11:30 0.0 0
10/8/02 11:45 0.0 0
10/8/02 12:00 0.0 0
10/8/02 12:30 0.0 0.0 0 21.0 0 0
10/8/02 12:45 0.0 0
10/8/02 13:00 0.0 0
10/8/02 13:15 0.0 0
10/8/02 13:30 0.0 0.0 0 21.3 0 0
10/8/02 13:45 0.0 0
10/8/02 14:00 0.0 0.0 0 21.0 0 0
10/8/02 14:15 0.0 0.0 0
10/8/02 14:30 0.0 0
10/8/02 14:45 0.0 0
10/8/02 15:00 0.0 0.0 0 21.3 0 0
10/8/02 15:15 0.0 0
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Table 10

P te Injection Pilot Test
Ambient Air Monitoring R I
Carbon Hydrogen
Work Zone Perimeter PID | Lower Explosive| Oxygen Monoxide Sulfide
PID Results Results (ppb Limit Monitoring | Monitoring| Monitoring |Monitoring
Date Time (ppb equiv.) equiv.) (%LEL) (% 02) (CO) (H2S)
10/8/02 15:30 0.0 0
10/8/02 15:45 0.0 0
10/8/02 16:00 0.0 0.0 0 21.4 0 0
10/9/02 8:30 0.0 0.0 0 21.0 0 0
10/9/02 8:45 0.0 0
10/9/02 9:00 0.0 0
10/9/02 9:15 0.0 0
10/9/02 10:00 0.0 0.0 0 21.1 0 0
10/9/02 10:15 0.0 0
10/9/02 11:00 0.0 0.0 0 21.2 0 0
10/9/02 11:15 0.0 0
10/9/02 11:30 0.0 0
10/9/02 11:45 0.0 0
10/9/02 12:00 0.0 0.0 0 21.2 0 0
10/9/02 13:15 0.0 0.0 0 21.1 0 0
10/9/02 13:30 0.2 0
10/9/02 13:45 1.6 0.0 0
10/9/02 14:00 0.0 0.0 0
10/9/02 14:15 0.0 0.0 0 21.2 0 0
10/9/02 14:30 0.0 0
10/9/02 14:45 0.0 0
10/10/02 8:30 0.0 0.0 0 21.0 0 0
10/10/02 8:45 0.0 0
10/10/02 9:00 0.0 0
10/10/02 9:15 0.2 0
10/10/02 9:30 1.6 0.0 0 21.0 0 0
10/10/02 9:45 0.6 0.0 0
10/10/02 10:00 0.9 0.0 0
10/10/02 10:15 1.5 0.2 0
10/10/02 10:30 0.3 0.0 0
10/10/02 10:45 0.0 0.0 0
10/10/02 11:00 0.0 0.0 0
10/10/02 11:15 0.0 0.0 0
10/10/02 14:30 1.7 0.0 0 21.2 0 0
10/10/02 14:45 0.0 0.0 0
10/10/02 15:00 4.9 0.0 0
10/10/02 15:15 3.4 0.0 0
10/10/02 15:30 3.5 0.0 0 21.1 0 0
10/14/02 8:30 0.0 0.0 0 21.1 0 0
10/14/02 8:45 0.0 0.0 0 21.1 0 0
10/14/02 9:30 0.0 0.0 0 21.3 0 0
10/14/02 10:00 0.0 0.0 0 21.2 0 0
10/14/02 10:30 0.0 0.0 0 21.1 0 0
10/14/02 11:00 0.0 0.0 0 21.1 0 0
10/14/02 11:30 0.0 0.0 0 21.1 0 0
10/14/02 13:00 0.0 0.0 0 21.1 0 0
10/14/02 13:30 0.0 0.0 0 21.1 0 0
10/14/02 14:00 0.0 0.0 0 21.1 0 0
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P te Iniection Pilot Test
Ambient Air Monitoring R I

Carbon Hydrogen
Work Zone Perimeter PID | Lower Explosive| Oxygen Monoxide Sulfide

PID Results Results (ppb Limit Monitoring | Monitoring} Monitoring | Monitoring
Date Time {ppb equiv.) equiv.) {%LEL) (% 02) {CO) (H2S)
10/14/02 15;00 0.0 0.0 0 21.3 0 0
10/14/02 16:00 0.0 0.0 0 213 0 0
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ONE STORY BLOCK BUILDING

AUGUST THOMSEN

ONE STORY BLOCK BUILDING
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5 NEW SHALLOW POTASSIUM PERMANGANATE
INJECTION WELL (SCREEN: 5°-25' BGS)

© NEW ITERMEDATE POTASSIUM_PERMANGANATE
INJECTION WELL (SCREEN: 35'-35' BGS)

NEW_MONITORING PROBE COUPLET

(SCREEN: 3’13’ BGS, SCREEN: 48'-56' BGS)
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Date of Monitoring

BMW-12P1 (50 from Injections, Periphery) APTMW-11 (17 from Injections, Center)

OPT-111 (60" from Injections, Center)

A PT-9l (60 from Injections, Periphery)

OPTMW-51 (155’ from Injections, Center)

@® PTMW-2| (42' from Injections, Center)
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End of Shal. Injections
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- 12/31/2002
- 12/30/2002
12/29/2002
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12/24/2002
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End of Int. Injections, Start of Shallow Injections
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Date of Monitoring

OPTMW-51 (155' from Injections, Center)

W MW-12| (50' from Injections, Periphery) APTMW-11 (17 from Injections, Center)

-2] (42' from Injections, Center) OPT-111 (60" from Injections, Center)

T-91 (60" from Injections, Periphery)
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Date of Monitoring
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NOTE: Increase in DTW represents a

lowering water table. Decrease in DTW
represents a rising water table.
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Date of Monitoring
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Center

OPTMW-5I (155’ from Injections,

W MW-121 (50' from Injections, Periphery) APTMW-1| (17' from Injections, Center

@ PTMW-2| (42' from Injections, Center) ©OPT-111 (60' from Injections, Center)

A PT-9! (60' from Injections, Periphery)
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End of Shal. Injections

End of Int. Injections, Start of Shallow Injections
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Date of Monitoring

BMMW-12I (50' from Injections, Periphery) APTMW-11 (17 from Injections, Center)

APT-9I (60 from Injections, Periphery)

OPTMW-51 (155' from injections, Center)

@ PTMW-2i (42' from Injections, Center) OPT-111 (60' from Injections, Center)
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Date of Monitoring

WMW-12S (58' from Injections, Periphery) APTMW-1S (42' from Injections, Center)

A PT-9S (60" from Injections, Periphery)

®PTMW-2S (43' from Injections, Center) ©OPT-11S (60" from Injections, Center)
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Date of Monitoring

BMW-12S (58" from Injections, Periphery) APTMW-1S (42’ from Injections, Center)

OPT-11S (60" from Injections, Center)

APT-9S (60" from injections, Periphery)

® PTMW-2S (43' from Injections, Center)
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- 1/3/2003

- 1/2/2003

- 1/1/2003

- 12/31/2002
- 12/30/2002
- 12/29/2002
- 12/28/2002
- 12/27/2002
- 12/26/2002
- 12/25/2002
- 1212412002
- 12/23/2002
- 12/22/2002
- 12/21/2002
- 12/20/2002
- 12/19/2002
12/18/2002
L 1211772002
- 12/16/2002
- 12/15/2002
- 12/14/2002
- 12/13/2002
- 12/12/2002
- 12/11/2002
- 12/10/2002
- 12/9/2002
- 12/8/2002
- 12/7/2002
- 12/6/2002
- 12/5/2002
L 12/412002
- 12/3/2002
- 12/2/2002
- 12/1/2002
11/30/2002
11/29/2002
11/28/2002
11/27/2002
11/26/2002
11/25/2002
11/24/2002
11/23/2002
11/22/2002
11/21/2002
11/20/2002
1111912002
11/18/2002
111712002
11/16/2002
1111512002
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Date of Monitoring
W MW-12S (58 from Injections, Periphery) APTMW-1S (42’ from Injections, Center)

TMW-2S (43" from Injections, Center) OPT-11S (60’ from Injections, Center)

T-9S (60’ from Injections, Periphery)
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Date of Monitoring

BMW-128S (58' from Injections, Periphery) APTMW-1S (42' from Injections, Center)

@ PTMW-2S (43 from Injections, Center) OPT-11S (60’ from Injections, Center)

A PT-9S (60" from Injections, Periphery)




NOTE: Increase in DTW represents a

lowering water table. Decrease in DTW

1/4/2003

-|represents a rising water table.
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12/17/2002
12/16/2002
- 12/15/2002
- 12/14/2002
12/13/2002
12/12/2002
12/11/2002
- 12/10/2002
- 12/9/2002
[ 12/8/2002
12/7/2002
- 12/6/2002
- 12/5/2002
- 12/4/2002
- 12/3/2002
- 12/2/2002
- 12/1/2002
- 11/30/2002
- 11/29/2002
- 11/28/2002
- 11/27/2002
- 11/26/2002
F 11/25/2002
- 11/24/2002
- 11/23/2002
L 11/22/2002
- 11/21/2002
- 11/20/2002
- 11/19/2002

T

T

——+-11/18/2002

r 11/17/2002
r 11/16/2002
11/15/2002

(199}) 193epMp 03 YadaQ

154

14-

0
o

Date of Monitoring

BMMW-12S (58' from Injections, Periphery) APTMW-1S (42' from Injections, Center)

@ PTMW-2S (43' from Injections, Center) ©OPT-11S (60 from Injections, Center)

APT-9S (60" from Injections, Periphery)




1/4/2003

End of Shal. Injections

I 1/3/2003

r 1/2/2003

- 1/1/2003

r 12/31/2002
r 12/30/2002
r 12/29/2002
r 12/28/2002
F 12/27/2002
- 12/26/2002
- 12/25/2002
r 12/24/2002
- 12/23/2002
r 12/22/2002
r 12/21/2002
F 12/20/2002
r 12/19/2002
r 12/18/2002

4 oe<

®0

L 12/17/2002
L 12/16/2002
L 12/15/2002
- 12/14/2002
- 12/113/2002
- 12/12/2002
L 12/11/2002
- 12/10/2002
- 12/9/2002
L 12/8/2002
L 12/7/2002
L 12/6/2002
- 12/5/2002
L 12/412002
L 12/3/2002
L 121212002
L 12/1/2002
- 11/30/2002
- 11/20/2002
L 11/28/2002
- 11/27/2002
L 1172612002

- End of Int. Injections, Start of Shallow Injections

T 11/25/2002
L 11/24/2002
L 11/23/2002
L 11/22/2002
L 11/21/2002
L 11/20/2002
L 11/19/2002
L 11/18/2002

Start of Int. Injections ---

L 11/17/2002
- 11/16/2002
—+ 11/15/2002

0.9

0.7 -
0
0.
0
01

(/6w) uabAxQ paajossig

0.3 4

0

o
1

Date of Monitoring

Note: Readings for MW-12S (3.8 mg/l) and PTMW-2S (2.5 mg/l) on

11/19 not shown for clarity.

-1S (42' from Injections, Centeri]

RMW-12S (568' from Injections, Periphery) APTMW.

-2S (43' from Injections, Center) OPT-11S (60' from Injections, Center)

PT-9S (60' from Injections, Periphery)

A
®PTMW.
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1 FPT-1n

@ PI-1

CPT-2%

.‘v._.(ilu

@ PT-21
Mw~-5p1 &

L

# uw-10ps®
o ww-roet
4 MW —10PD

(3

PT~6I®

E o e

PT-8{

CEASH
uw-11PS
’!il_ét_
PT-10!® o

PTMW~

@PT-14l

§ET- 158
". .‘-.uﬂ(ild

®PT-151

TEMPORARY
PTASSIUN PERMANGANATE ™~a_

EET-16T
@PT-161
¢ opyaTe

2

©PT-17t

AUGUST THOMSEN

ONE STORY BLOCK BUILCMG

NOTE: A GENERATOR MAY BE USED FOR POWER
INSTEAD OF A DEDICATED POWER LINE.

"

METAL SHED

STORAGE AREA
(DRUM  STORAGE)

Ww—4F
L
€ MW— 4P}
+

W~ 4PD

\
POTASSIUM PERMANGANATE
INJECTION WELL

PALL CORPORATION

ONE STORY BLOCK SUILDING

- o
MW ;utot

>
MW= 16PCI

NO. chn_ ay _ REVISION

LEGEND

NEW SHALLCW POTASSIUM PERMANGANGTE
INJECTION WELL (SCREEM: 5'-25 BCS)
© NEW INTERMEDIATE POTASSIUM PERNANGANATE
INJECTION WELL (SCREEN: 35'—55' B63)
NEW MONITORING PROBE COURLET
(SCREEN; 3'~13' BGS, SCREEN: 45'-55" BGS)
INJECTION SYSTEM SKID (PORTABLE,
ASSUME 1 SKID TO BE RELOCATED AS WEEDED)

«— GROUNDWATER FLOW DIRECTION

mH_ NEW ELECTRIC HANDHOLE
= == NEW UNDERGROUND ELECTRIC AND
DOMESTIC WATER SERVICE

EXISTING HORIZONTAL SVE WELL TO BE USED
PR FOR PERMANGANATE INJECTION (PHASE v,

+ EXISTING MOWITORING WELL ¢ BE USED
FOR PERMANGANATE INJECTION (FHASE V)

#  EXISETING MONITORING WELL
e UTILITY POLE

g FIRE HYDRANT

& CATCH BASIN

W WATER VALYE

@ GAS VALVE

SO SEWER MANROLE

WHO  MANMOLE

— E— UNDERGROUND ELESTRIC LINE
— T— UNDERGROUND TELEPHONE LINE
—— 5— SANITARY SEWER

— G— UNDERGROUND GAS LINE

—— W— UNDERGROUND WATER LINE
—OW— OVERHEAD WIRE

— === PRCPERTY UNE

NOTES

1) INJECTION WELL SFPACING APPROX. 30 FEET
(TOTAL OF 36 WELLS).

2) EXISTING MONITORING WELLS AVA/LABLE FOR
INJECTION MONITORING.

3) ACCESS TO AUGUST THOMSEN PROPERTY IS
POSSIBLE.

4) UPGRADIENT REMEDIATION (OFF—SITE) 8y
OTHERS TO ADDRESS SOURCES,

5) LOCATE UNDERGROUND UTILITIES PRIOR
TO DRILLING AND EXCAVATING.
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PHASE |
PHASE | | INJECTION WELLS KMNO, (LBS) | WATER (GALS)
W |PT—-145, 158, 16S, 17S, 1BS 20,500 122,000
18 PT—14i, 15, 16, 17!, 18 20.500 132,000
NOTE

A) INJECTION FATE: 10 GPM (PER WELL) OF 2% KMNO , SOLUTION
B) PROJECTED DURATION OF -PHASE | INJECTION EVENT IS ONE WEEK.

C) SEE TABLE 2 OF IN-SITU CHEMICAL OXICATION PILOT TEST DESIGN
REPORT FOR COMPLETE DESCRIPTION OF INJECTION WELLS, MOHWITORING
WELLS, AND FIELD SCREENING LOCATIONS,

D) SEE TABLE 3 OF IN-SITU CHEMICAL OXIDATION PILOT TEST DESIGN
REFPORT FOR FREQUENCY, DURATION, AND DETAILS OF MONITORING
PROGRAM.
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ZO._ 0»._‘m— gy _ REVISION

LECGEND
NEW SHALLOW POTASSIUM PERMANGANATE
INJECTION WELL (SCREEN: 5'-25° BGS)
@& NEW INTERMEDIATE PCTASSIUM PERMANGANATE
T INVECTION WELL (SCREEN: 35'-55" BGS)
- WEW MONITORING WELL COUPLET
USED FOR MONITORING INJECTION EVENT
(SCREEN: 3'-13" BCS, SCREEN: 45'-55' 8¢

EXIETING MONITORING WELL GROUP
@  UZED FOR MOMITORING INJECTION EVENT
(SHALLOW/INTERMEDIATE /CEER)

HEW SHALLOW INJECTION WELL USED
4 FOR MONITCPING IMJECTION EVENT
" DURING PHASE |

) NEW INTERMEDIATE INJECTION WELL USED
1;? FOR MONITORING INJECTION EVENT
A DURING PHASE |

[0)0) NEW INJECTIONS WELLS HOT
USED DURING PHASE 1|

.“ zm(:.oz:dm,znimrrOOcvrq
NCT USED DURING PHASE |

& INJECTION SYSTEM SKID (PORTABLE)

PEPMANGANATE SOLUTION
MIXING EQUIPHENT AREA

hm CONSTRUCTICN AREA

~=~-5CH 40 PVC PIPE

-~ - FLEXIBLE HOSE

—-— PROPERTY LINE

8 GROUNDWATER FLOW DIRECTION
4 EXISTING MONITORING WELL
UPo  UTILITY POLE

™Mo FIPE HYDRAMT

ce@ CATCH BASIM

wo  WATER vALVE

eve  GAS VALVE

SMHQ  SEWER MANHOLE

MO MANKCLE

~ E— UNDERGROUND ELECTRIC LINE
— T — UNDERGPOUND TELEPHONE LINE
—~ $— SANITARY SEWER

— G — UNDERGROURD GAS LINE
—W-— UNCERGROUND WATER LNE

— OW— OVERHEAD WIRE

~+HHHE HORIZONTAL EXTRACTION WELL

GRAPHIC SCALL
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—

PHASE 1l
PHASE INJECTION WELLS | KMNO, (LBS) | WATER (GALS;
WA | PT-9%, 10S, 11%, 128, 13§ | 20,500 | 132,000
) PT-9), 10, 111, 12, 131 | 20,500 | 132,000
NOTE
4) INJECTION RATE: 10 GPM (PER WELL) OF 2% KMNO SOLUTION

B) PROJECTED DURATION OF PHASE | INJECTION EVENT IS CONE WEEK.

C) SEE TABLE 2 OF IN-SITU CHEMICAL
REPORT FOR COMPLETE DESCRIPTION

OXIDATION FILOT TESY DESIGN
OF INJECTION WELLS, MONITORING

WELLS, AND FIELD SCREENING LOCATIONS.

D) SEE TABLE 3 OF IN=SITU CHEMICAL
REFPORT FOR FREQUENCY. DURATION,
PROGRAM.

CXIDATION FPILCT TEST DESIGN
AND DETAILS OF MONITORING
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NO. ch,—n— B — REVISIGN

v
LEGEND
NEW SHALLOW POTASSIUM PERMANGANATE
INJECTION WELL (SCREEM: 5°—-25' BG3)
NEW INTERMEDIATE POTASSIUM PESIMANGANMATE]
INJECTION WELL {SCTREEN: 3555 8GS)
NEW MONITORING WELL CCUFLET
USED FOR MONITORING RUWECTION EVENT
(SCRETN: 3'-13 BGS, SCRECN: 45°'-55 BG3)

EXSTING MONITORING WELL GROUP
USED FOR MONITGRING INJECTION EVENT
{SHALLOW /INTERMEDIATE/ DEEP)

NEW SHALLOW INJECTION WELL USED
FOR MONITGRIMG INCECTION EVEINMT
DURING PHASE U

NEW INTERMEDIATE INJECTION WELL USED
FOR MONITORING INJECTION EVEMT
DURING PHASE 1l

[010) MEW INJECTIONS WELLS
NOT USED DURING PHASE I

NEW MONITORING WELL COUPLET
NOT USED DURING PHASE )i

@ # o

- ?

INJECTION SYSTEM SkiD (PORTABLE)

PERMANGANATE SDLUTIGN
MIXING EQUIPMENT AREA

CONSTRUCTION AREA

SCH 40 PVT PPE
FLEXIBLE HCSE
PROPERTY LINE

-~ GROUNDWATER FLOW DIRECTICN
4 EXISTING MONITORING WELL

Wo  UTILITY PCLE

Mo FIRE HYDRANT

ce®m  CATCH BASIN

wio WATER VALVE

t&vo  GAS VALVE

swiO  SEWER MANHOLE

MHO  MANHOLE

— E— UNDERGROUND ELECTRIC LINE
— T — UNDERGROUND TELEPHONE LINE
— S -— SANITARY SEWER

~ G— UNLERGROUND GAS LINE
—W-- UNDERGROUND WATER UNE
—OwW~ OVERHEAD WIRE

—HH HORIZONTAL EXTRACTION WELL

GRAPHIC SCALC
0 5 50
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PHASE 1l
PHASE ﬁ INJECTION WELLS KMNG 4 (LBS) | WATER (GALS)
wa | PT-1s, 25, 35, 45, 58 20,500 132,000
we | PT—11, 2, 31, 41, 8l 20,500 | 132000
NOTE

A) INECTION RATE: 10 GPM (PER WELL) OF 2% KMNO , SOLUTION
B) PROJECTED DURATION OF PHASE | INJECTION EVENT IS ONE WEEK. -

C) SEE TABLE 2 OF IN-SITU CHEMICAL OXIDATICN FILOT TEST DESIGN
REPORT FOR COMPLETE DESCRIPTION OF INJECTION WELLS, MONITORING
WELLS, AND FIELD SCREENING LOCATIONS.

D) SEE TABLE 3 OF IN=SITU CHEMICAL OXIDATION PILOT TEST DESIGN
REPORT FOR FREQUENCY, DURATION, AND DETAILE OF MONITORING

PROGRAM.
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REVISION

AEGENG
NEW SHALLOW POTASSIUM PERMANGANATE
INJECTION WELL (SCREEN: 5-25" BGS)
© NEW INTERMEDIATE POTASSIUM PERMANGANATE
INJECTION WELL (SCREEN: 35'-55' 8G3)

.*\ NEW MONITORING WELL COUPLET
USEL FOR MONITORING INJECTION EVENT
(SCREEN: 3'-13" 808, SCREIN: 45'-55 BGS)

EAISTING MONITORING WELL GROUP
@ USED FOR MONITORING INJECTION EVENT
(SHALLOW,/INTERMEDIATE JCEEF)

. NEW SHALLOW INJECTION WE.L USED
4 FOR MONITORING INJECTION EVENT
DURING PHASE it

NEW INTERMEDIATE INJECTION WELL USED
-4~ FOR MONITORING INJECTION EVENT
DURING PHASE Nl

NEW INJECTICNS WELLS
NCT USED DURING PHASE Il

- NEW MONITCRING WELL COUPLET
. NOT USED DURING PHASE i

Qlo]

B3 WJUECTION SYSTEM SKiD (PORTABLE)

PERMANGCANATE SOLUTION
MIXING EQUIPMENT 4REA

B CONSTRUCTION AREA

-~— — SCH 40 PVC PIPE

-~ — FLEXIBLE HOSE

—--— PROPERTY LINE

-— GROUNDWATER FLOW DIRECTION
4 EXISTING MONITORING WELL
Yo  UTLTY POLE

e FIRE HYDRANT

CB@ CATCH BASIN

wo WATER VALVE

e GAS VALVE

SHO  SEWER MANHOLE

WD MANHOLE

~~E— UNDERGROUND ELECTRIC LINE
~— T — UNDERGROUNC TELEPHONE LINE
— & — SAMITARY SEWER

~— G — UNDERGROUMD GAS LINE
—W— UNDERGROUND WATER LINE

— OW— OVERHEAD WIRE

~H++ HORIZONTAL EXTRACTION WELL
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PHASE IV
PHASE | INJECTION WELLS [ wuno, (es) | weTEr (GaLs)
w

VA PT-6S, 75, 8S 2,300 79,200
WVE PT-61, 7I, 8I 12,300 79.200

20TE

A} INJECTION RATE: 10 GPM (PER WELL) OF 2% KMNC , SOLUTION

8) PROJECTED. DURATION OF PHASE | INJECTION EVENT IS ONE WEEK.

C) SEE TABLE 2 OF IN=SiTU CHEMICAL OXIDATIOM FILOT TEST DESIGN
REPORT FOR COMFLETE DESCRIPTION OF INJECTION WELLS, MOMITORING
WELLS, AND FIELD SCREENING LOCATIONS,

D) SEE TABLE 3 OF IN=SITl) CHEMICAL OXIDATION PILOT TEST DESIGN
REPORT FOR FREQUENCY, DURATION, AND DETAILS OF MONITORING

PROGRAM. T INJECTION SYSTEM SKID (PORTABLE)
e PERMANGANATE SOLUTION
——— ez MIXING EQUIPMENT AREA
e i
T e—— nE T *
T —. T CONSTRUCTION AREA
- Tt — \\.\\\“V.
TT—el P -~ = §CH 40 PVC PIPE
T IGHWAY e .
v e—. criaL M PP -+ - FLEXIBLE HOSE
- ovE ARTI e ST
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+ uw-akl 4 » — T — UNDERGROUND TELEPHGNE LINE
oom uw-3P 4 S pT-18s
\ WH-3P0 ) — 5 — SANITARY SEWER
/4 r1-ss ® — G— UNDERGROUND GAS UINE
) o ~W— UNDERGROUND WATER LINE
GC DAY CARE e —OW— o<mn.1m>o WRE
®prorrs A, ~+HH+4 HORIZONTAL EXTRACTION WELL
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NO. c)ﬂn_ 8y REVISION

LEGEND

NEW SHALLCW POTASSIUM PERMANGANATE
INJECTION WELL (SCREEN- £'-25' BGS)
@ NEW INTERMEDIATE POTOSGIUM PERMANGA
INJECTION WELL (SCREEN: 35'-5%5" BGS)

y NEW MONITORING WELL COURLET
# USED FOR_ MOWTORING INJECTION  EVENT
(SCREEN: 3'-13' BGS, SCREEN: 45'~55' BGE:

EX!STING MONITORING WELL GROUP

@ USED FOR UONITORING (MJECTION EVENT
(SHALLOW/INTERMEDIATE/ CEEP)

NEW SHALLOW INJECTIOH WELL USED

- FCP MONITORING INJECTION EVENT

" DURING PHASE IV

@ NEW INTERMEDIATE INJECTION Wi L USED

FOR MONITORING INJECTION EVENT
DURING PHASE IV

2) (e z
@® fior LsED DURING PrASE v

.*. Zmito_.__:om_zﬂimtnnocurﬂ
NOT USED DURING PHASE v
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zo._ c>4m_ ay _ REVISION

LEGEND

NEW SHALLOW POTASSIUM PERMANGANATE
INJECTION WELL (SCREEN: 5'-25° B
@ NEW INTERMEDIATE POTASSIUM PERMAN

INJECTION WELL (SCREEN: 3Z'-58%' 8GS)
- NEW MONITORING WELL COURLET

USED FOR MONITDRING INJECTION EVENT
(SCREEM: X'-13" BGS. SCREEN: 45'-53' BLS)
EXISTING MONITOSRING WELL GROUP
@ USED FOR MONITORING INSECTION EVENT
(SHALLOW/INTERMEDIATE /OEEP}

. NEV/ SHALLDW INJECTION WELL USED
NOTE 4~ FOR MONITORING IMJECTION EVENT
i ]

A) INJECTION RATE: 10 GPM (PER WELL) OF 2% KMNO , SOLUTION DURING Priase ¥

i NEW INTERMEDIATE INJECTION WELL USEL
B) PROJECTED DURATION OF PHASE | INJECTION EVENT IS ONE WEEK. 4- FOR MONITORING INJECTION EVENT
C) SEE TABLE 2 OF IN=SITU CHEMICAL OXIDATION PiLOT TEST DESIGN

PHASE V
PHASE INJECTION WELLS KMNO, (LES) | WATER (GALS)
v MW=3P, 4P, 4P1, HORIZONTAL WELL 16,400 7 132,000

* DURING PHASE V
44 EXISTING HORIZONTAL WELL JO BE
REPORT FOR COMPLETE DESCRIPTION OF INJECTION WELLS, MONITORING . USED AS INJECTION WELL (PHASE V)
WELLS, AND FIELD SCREENING LOCATIONS o EXSTING MONITORING WELL TC BE
USED AS IMJECTION WELL (PHASE v)
D) SEE TABLE 3 OF IN=SITU CHEMICAL OXIDATION PILOT TEST DESIGN

) NEW INJECTICNS WELLS
REPORT FOR FREQUENCY, DURATION, AND DETAILS OF MON!TORING @9 or USED CURING PHASE V

. NEW MONITORING WELL COUPLET
PROGRAM. 5T USED DURNG PHASE V
e INJECTION EYSTEM SKiD (PORTABLE)
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werst Ao T SR S ST ST S TR T Am\ = ’ : a— GROUNDWATER FLOW DIRECTION
J ©pr-ss Tpr-gi b5y
\. b ou 4 EXISTING MCNITORING WELL
N P ooooo. UPo  UT.LITY POLE
J e ® Dprmes ou“ fno  FIPE HYDRANT
- g < A sl
e m“o\om. T " ”M M)MM” WME”
O b
(TN o2s® Pre101® .MQ ‘000) & o,
.’,3..:..“ uvor 0“. ~PTMW-2 4 oo GAS VALVE
o 00“ TET-1m SO SEWER MANHOLE
s +®:-~_ or-10s® wn"mnn“ WD MANHOLE
~5P) b
oc-am . 2 ounu (RO STORRGE: —E— UNDGERGROUND ELECTRC LINE
M-8 % —T—
e Oor_ss e ® [ oqu T — UNDERGROUMD TELEPHONE LINE
_— b u\. — S~ SENITARY SEWER
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K PT-48 . TMW-4" (At}
GFAPHIC SCALE
/ —~— PR 6 » C]
/n H = B
S O) ~—BFT-128 . ;
' — 17228
/// . ©FT-58 o150 s?“:“ T — . \ : SIGNATURE DATE
MW-12PS & e——
-12r0 REVIEW ENGR:
N ™ st 7 S Ha—, .
O~ ora Opr-13s —, —_— 4 o e
PROJECT WGR:
CUENT:
ton-1a /.
//
AUGUST THOMSEN /
S —
ENVIRO-SCIENCES, INC.
. 312 E. MAIN STREET
e = PATCHOGUE, N.Y. 11772
N T I PHONE: (631) 207-9005
i S i
oo..., 7 creex

) ./dm.\\.\\i_.l!i..? -

PALL
CORPORATION
PILOT TEST

30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK

PHASE V
CONSTRUCTION STAGING

—

DESIGNED BY: DETAILED BY: CHECKED BY:

Y2E

13 s —
DRAWING DATC: ACAD FiLE:
8/6/02 PALLY2ET
PROJECT NO.: CONTRACT:
PALL—GLENCOVE
DRAWING: REVISION: —




CIRCUIT AND EQUIPMENT INSTALLED
BY THIS CONTRACT

EQUIPMENT ENCLOSURE

CONTROL OR (NTERLOCK CIRCUIT
CONNECTION

— MOLDED CASE CIRCUIT BREAKER

FUSE

FUSED DISCONNECT SWITCH

ONE-LINE DIAGRAM SYMBOLS

—FC-
S

® © © {5+ &k

FULL VOLTAGE, NON-REVERSING
(FVNR) MAGNETIC MOTOR STARTER

MANUAL MOTOR STARTER

AMMETER SWITCH

Elw ml FUSED POTENTIAL TRANSFORMERS

CURRENT TRANSFORMER

o

VOLTMETER SWITCH

e

POWEIR TRANSFORMER

—c o|___ LIGHTNING OR SURGE ARRESTER

AMMETER

S—

VOLTMETER

RECEPTACLE-CLASS 1, DIVISION 1,
GROUPS C, D

GROUND CONNECTION

WATT-HOUR METER SOCKET. NETER
FURNISHED BY UTILITY.

HOTOR — NUMBER INDICATES HP

NEW CONSTRUCTION

— —~ = — EXISTING CONSTRUCTION

— — — EXISTING CONSTRUCTION TO BE
REMOVED

CONDUIT EXPOSED

— — —~ CONDUIT CONCEALED IN WALL
CEILING OR HIDDEN FROM VIEW

— — — — — CONDUIT CONCEALED IN FLOOR OR
UNDERGROUND

> FLEXIBLE CONDUIT (LIQUIDTIGHT)
— — GROUND CABLE

— —J BOLTED GROUND CONNECTION
— 1+ WELDED GROUND CONNECTION

@ GROUND ROD

HOMERUN, ARROWHEADS INDICATE
<7 \UNBER OF CIRCUITS

——— 0O CONDUIT TURNING UP

sevon®R@0R0! ||

PLAN SYMBOLS

CONDUIT TURNING DOWN

CONDUIT WITH BUSHING

CONDUIT TERMINATED OR CAPPED
POWER PANEL-4BOY, 3s

LIGHTING PANEL-120/240V, 18 OR
208/120V, 38

DISCONNECT (SAFETY) SWITCH
MANUAL MOTOR STARTER

MAGNETIC MOTOR STARTER

COMBINATION MAGNETIC MOTOR
STARTER

MOTOR—NUNBER INDICATES HP

PULLBOX

JUNCTION BOX

EXIT LIGHT

[_L=1_] FLUORESCENT LUMINAIRE TYPE L-1

S

INCANDESCENT OR H...D. LUMINAIRE
TYPE L-1

ENERGENCY LIGHTING UNIT
ENERGENCY FLUORESCENT LIGHTING
FIXTURE

DUPLEX RECEPTACLE

& WP -WEATHERPROQF
GFCI~GROUND FAULT CIRCUIT
INTERRUPTER

® RECEPTACLE~CLASS |, DIVISION 1,
GROUPS C, D

(®  THERMOSTAT
s SINGLE POLE SWITCH
S3 THREE-WAY SWITCH

S+ FOUR-WAY SWITCH

zo.—chn_ !L

REVISION

NOTES:

1) REFER TO THE PIPING & INSTRUMENTATION
DIAGRAM LEGEND, DRAWING P1, FOR
RELATED STMBOLS AND DESIGNATIONS.

O TERMINAL

.+| CONDUCTOR CONNECTION

~+  NO CONNECTION

||t# |1 GROUND

0—|{ }|—0 CONTACT NORMALLY OPEN (NO)

O—F—0 CONTACT NORMALLY CLOSED (NC)

—— SWITCH

(o]

Io SELECTOR SWITCH

PUSHBUTTON~NORMALLY OPEN
O O MOMENTARY

ala PUSHBUTTON-NORMALLY CLOSED
MOMENTARY

o PRESSURE OR VACUUM SWITCH-CLOSES

WITH INCREASING PRESSURE DR
DECREASING VACUUN

PRESSURE OR VACUUM SWITCH-OPENS

WITH INCREASING PRESSURE OR
DECREASING VACUUN

SCHEMATIC DIAGRAM SYMBOLS

ONOJORICAE I I W W

LIMIT SWITCH NO

LIMIT SWITCH NO—HELD CLOSED
LIMIT SWITCH NC

LIMIT SWITCH NC-HELD OPEN

NO TIME DELAY CONTACT. TIME DELAY
CLOSING AFTER ENERGIZATION

NC TIME DELAY CONTACT, TIME DELAY

OPENING AFTER ENERGIZATION

NO TIME DELAY CONTACT. TIME DELAY
OPENING AFTER DE-ENERGIZATION

NC TIME DELAY CONTACT. TIME DELAY
CLOSING AFTER DE-ENERGIZATION

MOTOR STARTER COIL

>yt of of 7

3 0L
==
RELAY COIL
T
INDICATING LIGHT—COLOR INDICATED
A-AMBER R~RED rr\((rkl_
BL-BLUE Y-YELLOW
G-GREEN W-WHITE —lx)\j
O

FLOW SWITCH-QPENS WITH {NCREASING
FLOW

FLOW SWITCH~CLOSES WITH INCREASING
FLOW

LIQUID LEVEL SWITCH-CLOSES ON
RISING LEVEL

LIQUID LEVEL SWITCH-OPENS ON
RISING LEVEL

TEMPERATURE SWITCH-CLOSES ON
RISING TEMPERATURES

TEMPERATURE SWITCH-OPENS ON
RISING TEMPERATURES

SOLENOID VALVE CoOIL

THERMAL OVERLOAD RELAY CONTACT
NUMBER INDICATES NUMBER OF CONTACTS

FUSE

CONTROL POWER TRANSFORMER (CPT)

HORN

BELL

A, AUTO  AUTOMATIC
ACK ACKNOWLEDGE
AFF ABOVE FINISH FLOOR
AFG ABOVE FINISH GRADE
BC BARE COPPER
c CONDUIT
=] CIRCUIT BREAKER

cL
cPT
CR
cs
cT
DwWG
ET™
FU
FWD

GND

CLOSE

CONTROL POWER TRANSFORMER
CONTROL RELAY

CONTROL SWITCH

CURRENT TRANSFORMER
DRAWING

ELAPSED TIME METER

FUSE

FORWARD

GROUND

GENERAL ABBREVIATIONS

HI
HS
it

INST

tec

MAN
MCC
NC
NL
NO

oL
oP
]

HAND PLC PROGRAMMABLE LOGIC CONTROLLER
HIGH REM REMOTE

HIGH SPEED REV REVERSE

INDICATING LIGHT soL SOLENOID (OTHER THAN VALVE)
INSTANTANEOUS SP SPARE

Low ss SELECTOR SWITCH

LOCAL sV SOLENOID VALVE

LOW SPLED Y, T-STAT THERMOSTAT

MANUAL TDAE TIME DELAY AFTER ENERGIZATION

NOTOR CONTROL CENTER
NORMALLY CLOSED

TDAD
TDR

NIGHT LIGHT (UNSWITCHED FIXTURE) TEMP
NORMALLY OPEN T™MR
OFF wP
THERMAL OVERLOAD RELAY XFMR
OPEN xP
PUSHBUTTON

TIME DELAY AFTER DE-ENERGIZATION
TIME DELAY RELAY

TEMPERATURE

TIMER

WEATHERPROOF

TRANSFORMER

EXPLOSIONPROOF —CLASS 1, DIVISION |
GROUPS C, D

SIGNATURE DATE
T Ty =

REVIEW ENGR:

PROJECT ENGR:

PROJECT MGR:

CUENT:

PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC
312 E. MAIN STREET
SOA PHONE: (631) 207-9005

PALL
CORPORATION
PILOT TEST

30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK

ELECTRICAL LEGEND

DESIGNED BY: |DETAILED BY:
DJS TRS

CHECKED BY:

DATE: FILE:

3/13/02 PALL—-EO

PROJECT NO.:
PALL-GLENCOVE

CONTRACT:

REVISION:

DRAWING:
EO




TO MAIN SERVICE PANEL
IN BUILDING

1/2" COND.

(APPROX. 400’ UG)

ﬁu_au AWG W/f8 GND

480V, la, 4w

ONE LINE DIAGRAM

DISTRIBUTION PANEL "HV”
100A MCB, 42 POLE CAPACITY
480/277V, 3o, 4w

NOTES:

S seE NOTE 2

T
15 KVA \AAAY
XFMR Yy

|\v
(4)§8 AWG

IN 3/47 COND.

e

480V, J9

120/208V, J#, 4w

DISTRIBUTION PANEL "LV”"
50, JP, 12 POLE CAPACITY

A 20A

.\u
(3) §12 AWG

IN 3/4" cong
(TYPICAL)

—~

o

L

I
N see NOTE 2

RECEPTACLE :@

UGHTING FIXTURE

SEE NOTE 2

<
<

CYCLE BIN
CYCLE BIN

z

CONTROLS

NOTE:

ELECTRICAL GENERATOR MAY BE USED INSTEAD OF
HARD WIRED POWER SUPPLY FROM BUILDING.

AR COMPRESSOR ‘ : )——'

Zz

INSTRUMENTS

——

WATER BOOSTER PUMP

i —

—
—
—

| bvo
o o m
¥ ¥ X
9 Ed 3
%
W x x
z
=] < Q
g g g
w
o
2

(3o SER NOTE 1
il
|
_

_
|
_

_
|

-
|
|
|
|
il
|
|
Al

1

SEE NOTE 4 (TYP)

SEE NOTE 4 (TYP)

«
u
2
3
x
3

LOCATED ON FRAC TANK

1) SIZE OF CIFCUIT BREAKER CHANGES WITH MOTOR
HORSEPOWER, AND SERWICE FACTOR.

2) REFER TO ARTICLE 430 OF THE NEC FOR
MDTOR CONDUCTIVE SIZING.

3} REFER TO THE MOTQR WIRING SCHEMATICS.
SELECT OVERLOAD DEVICES FROM THE MOTOR
NAMEPLATE FULL LOAD CURRENT AND SERVICE
FACTOR. REFERT TO THE MOTOR STARTER
MANUFACTURER'S CATALOG.

HARDWIRE TO THE MOTOR TERMINAL BOX. WIRING
TO MOTOR TERMINAL 80X MUST INCLUDE
GROUNDING CONDUCTER.

5) GROUND PER SECTION 230-24—A OF THE NEC,
IN ADDITION TO THE GROUNDING CONDUCTOR
FROM THE NAIN SERVICE PANEL

6) INSTALL (1) 120V GFC! RECEPTACLE NEAR THE
SERVICE PANEL

4

<

7) THE SUBPANEL, TS MAIN CIRCUIT BREAKER AND

THE MAIN SERVICE PANEL MUST HAVE THE
SAME SHORT CORCUR CURRENT INTERRUPTING
CAPACITY,

(¢} ‘A_I NEMA SIZE O MARTER STARTERS REQUIRED

ELECTRICAL EQUIPMENT ELEVATION

{ NOT TO SCALE )

(3) #12 AwG
IN 3/4 COND M

TO 4
MOTORS

P1

\. DISTRIBUTION PANEL (TYP}

()8 AWG
N u\.\ COND.
RRAIIIRA

N

FROM BUILDING §

(4) 2 AWG w/f8 nzol\\

IN 1 1/2° COND

Tt
RANSFORMER

4" THICK REINFORCED
CONCRETE SLAB

(2) 12 AWG
M IN"3/4" COND
TO

P2 L2 srancH
[, LOwDS

POST TO BE 38" BELOW SURFACE
WITH CONCRETE FOOTING

TR
AN

wo.] oate [ ey ] REVISIDN
SECRND
LAAAL
TRANSFORMER
| NORMALLY OPEN CONTACT
N —

SWITCH

MOTOR (F INDICATES HORSEPOWER)

RECEPTACLE

LIGHT

—

GROUND

SIGRATURE
REVIEW ENGR:

DATE

PROJECT ENGR:

[PROJECT MGR:

CLIENT:

ENVIR0-SCIENCES, INC.
812 E. MAIN STREET
PATCHOGUE, N.Y. 11772
PHONE: (631) 207-5005

PALL |
CORPORATION
PILOT TEST

30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK

ONE LINE DIAGRAM

JRENOMELONG | DETAILED BY:
BF TS
ORAWING DATE: ACAD FILE:

8/6/02 PALLEt
PRDJECT NO.: CONTRACT:
MT&E ~ PALL
DRAWING:

CHECKED BY:

REVISION:




)

GLOBE VALVE

GATE VALVE

BUTTERFLY VALVE

CHECK VALVE

PLUG VALVE

3-WAY VALVE

ANGLE VALVE

RELIEF OR SAFETY VALVE
DIAPHRAGM VALVE

BALL VALVE

GLOBE VALVE

SELF~CONTAINED PRESSURE
REGULATING VALVE W/RELIEF

KNIFE GATE VALVE

BACKFLOW PREVENTER

5 B PRpH S BY B8 X O N ® X X

NORMALLY OPEN

=
(3]

NORMALLY CLOSED

SP SAMPLE PORT

4 FLEXIBLE HOSE

VALVE AND PIPING SYMBOLS

BASKET TYPE STRAINER
Y-TYPE STRAINER
DUPLEX STRAINER
SLEEVE COUPLING (SC)
FLOOR DRAIN
EQUIPMENT DRAIN
CLEANOUT (CO)
REMOVABLE PLUG
REMOVABLE CAP

BLIND FLANGE

—+l L | =<—CwD>aD

EXHAUST TO ATMOSPHERE (INSIDE)
} EXHAUST TO ATMOSPHERE (OUTSIDE)
D>  REDUCER

i uNioN

~—C  QUICK DISCONNECT COUPLING

=] GAUGE SEAL

|\\| DAMPER

VALVE OPERATOR SYMBOLS

SOLENOID

—=]

MOTOR, ELECTRIC

DIAPHRAGM

— —x]

——{Il———  ORIFICE PLATE

lfglvl PITOT TUBE
AVERAGING PITOT
TUBE

]IH' VENTUR! OR
FLOW TUBE

TOTAUIZING
FLOWMETER

PUMP

PNEUMATIC DIAPHRAGM
PUMP

,@cl
A
=
0

B DIAPHRAGM WITH POSITIONER

._{

HANDWHEEL OR LEVER

el

CHAINWHEEL

PRIMARY ELEMENT SYMBOLS - FLOW

FLUME

WEIR

TURBINE OR PROPELLOR
TYPE METER

MAGNETIC FLOW METER

? 9T

ROTAMETER

EQUIPMENT SYMBOLS

BLOWER

AIR COMPRESSOR

'

GENERAL INSTRUMENT SYMBOLS

ONE VARIABLE

SOoOWOO

TWO VARIABLES

LOCALLY MOUNTED

PANEL MOUNTED

REAR—QF—PANEL MOUNTED

ofote

INTERLOCK

PURGE

LINE SYMBOLS

PROCESS PIPES OR CHANNELS

CONNECTION TO PROCESS, MECHANICAL
LINK OR INSTRUMENT SUPPLY

PNEUMATIC SIGNAL

ELECTRIC SIGNAL

CAPILLARY TUBING (FILLED SYSTEM)

HYDRAULIC SIGNAL

ELECTROMAGNETIC OR SONIC SIGNAL
NO WIRING OR TUBING

PROCESS

AIR
BW

CA
cow

EFF
EXH

cw

NPW

VAP

LINE ABBREVIATIONS

AIR, ATMOSPHERIC PRESSURE
BACKWASH

COMPRESSED AIR
CONTAMINATED GROUNDWATER

DRAIN

EFFLUENT
EXHAUST

GROUNDWATER
NON-POTABLE WATER

PRODUCT
POTABLE WATER

SANITARY
SLUDGE
SAMPLE PORT
STORM SEWER

TOTAL FLUIDS

VENT
VAPOR

PIPING MATERIAL IDENTIFICATION

cPve
csp
cop
cue
cP
oIP
GAL
PE
I
pVC
RCP
RUB
ss
vee

CHLORINATED POLYVINYL CHLORIDE
CARBON STEEL PIPE :

COPPER ;
CORRUGATED METAL PIPE

CAST IRON PIPE
DUCTILE IRON PIPE .
GALVANIZED STEEL PIPE
POLYETHYLENE PIPE :
POLYPROPYLENE PIPE
POLYVINYL CHLORIDE PIPE
REINFORCED CONCRETE PIPE
RUBBER HOSE

STAINLESS STEEL PIPE
VITRIFIED CLAY PIPE -

zo.n oz.n_ By _ REVISION

APPROVALS

INSTRUMENT IDENTIFICATION TABLE

PROCESS PIPING IDENTIFICATION

PROCESS PIPE
\|_u_vm DIAMETER (INCHES)

2

L

XXX=-YY~Z

Vf_zmc_&:oz CLASS
PIPING DESIGN TABLE NUMBER

PROCESS LINE ABBREVIATION

SIGNATURE DATE

REVIEW ENGR:

PROJECT ENGR:

PROJECT MGR:

CLIENT:

PATCHOGUE, N.Y. 11772

ENYVIRO-SCIENCES, INC.
312 E. MAIN STREET
S PHONE: (631) 207-9005

FIRST LETTER SUCCEEDING LETTERB
INTRED PR e | MODIFIER BT R cTion| OUTPUT FUNCTION | MoDIFIER
A [ANALYSIS ALARM
B |BURNER FLANE
C |conpuciviTy CONTROL
D |DENSITY (SP. GR.) DIFFERPNTIAL
E [VOLTAGE PRIMARY ELEMENT
F |FLOW RATE RATIO
G | GAUGING (DIMENSIONAL) GLASS
H [HAND (MANUAL) HIGH
| | CURRENT INDICATE
J |POWER SCAN
K [TINE OR SCHEDULE CONTROL STATION
L {LEVEL LIGHT (PILOT) Low
M |NDISTURE OR HUNIDITY, MIDDLE
N
o ORIFICE
P |PRESSURE OR VACUUM POINT (TEST)
Q [QuANT. OR EVENT INTEGRATE
R | RADIOACTIVITY RECORD OR PRINT]|
S |SPEED OR FREQ. SAFETY SWITCH
T | TEMPERATURE TRANSNIT
U | NULTIVARIABLE MULTIFUNCTION
v {viscosiTy VALVE OR DAMPER
W WEIGHT OR FORCE WELL
X {UNCLASSIFIED UNCLASSIFIED
Y RELAY OR COMPUTE
Z | POSMION DRIVE, ACTUATE

0o
FC
F1
FL
FO
HOA
1/
1/p
LEL
LR

INSTRUMENT IDENTIFICATION

@ FIT-100A

T

-’mcﬂn_x (NOT NORMALLY USED)

LOOP NUMBER

SUCCEEDING LETTERS
FIRST LETTER

FUNCTION ABBREVIATIONS

DISSOLVED OXYGEN

FAIL CLOSED

FAIL INDETERMINATE
FAIL LOCKED

FAIL OPEN
HAND—-OFF - AUTOMATIC
CURRENT-TO-CURRENT
CURRENT-TO—PNEUMATIC
LOWER EXPLOSIVE LIMIT
LOCAL—-REMOTE

nc OPEN-CLOSE

00 ON-OFF (MAINTAINED)

ORP OXIDATION REDUCTION POTENTIAL
osc OPEN-STOP-CLOSE (MOMENTARY)
EH START-STOP (MOMENTARY)

> HIGH SELECT

< LOW SELECT

v SQUARE ROOT

£ ADD QR TOTALIZE

PALL
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LShn 101 O B=-100 O (AL OFF)
LSH 100 O B-100 OFF

AIR COMPRESSOR
A-104

FROM . ok N [z}
MUNICIPAL WATER SUPPLY

PURGE WATERS USED TO
SUPPLEMENT PERMANGANATE
MAKE-UP WATER

FROM WITHIN PALL BUILDING

PERMANGANATE s //..
/7 S 4
- 103 1 () (= ()
’ \293/ \lo8/ \107/
L, @ MIXER (TYP)
, M L L L
/7
( = @
| «
|
_ b
i
)
@ _ SIGHT
_ VI GLASS
H ]
HS -+
103 * Q
5 woommﬁnﬂo wczm . L £
VENTURI S0 GPM ©@ 70 PSI - @ m @
M
Z\
CYCLE BIN FRACTIONALIZATION TANK
(TYPICAL 2) S
(g IAGA
@ —. 301/ 2
2l N—+
FIELD HOSE _W_ Imuﬁ E
Bypass/revigr  [1]
70 PSI
= ]
DISTRIBUTION MANIFOLD _ I‘ |||||||||| @ ﬁ
o) M 7 D |
Q & Y ) Q _ ~L 4
Y A\ Q) A\ 7 0000
M [7] 7] 2 ol
@ @ @ G | . .
3 S S S S |
o a 4] 0 Ay TRANSFER PUMP  ELECTRICAL

SC-100
SYSTEM CONTROL PANEL

@ @

INJECTION WELLS

(TYPICAL)

- WELL caP (TYP)
4" SCH 40 THREADED

T-2D0

50 GPM @ 70 PS!

PORTABLE EQUIPMENT SKID

GENERATOR

NOTE: TRANSFER PUMP T-200 MUST BE ATTENDED
AT ALL TWMES DURING OPERATION.

TAG DESCRIPTION ISIZE|  NATERAL
1 | PERMANGANATE SOLUTION 2" | PVC SCH 40
2 | DOMESTIC WATER 2" | PVC SCH 40
3 | COMPRESSED AR FLEX HOSE
4 | PERMANGANATE SOLUTION 1" | FLEX HOSE
4 | DOMESTIC WATER 1° | FLEX HOSE
6 | PURGE WATER 1° | FLEX HDSE

REVISION

NO. ozn_ BY _

SIGNATURE DATE
o —
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PROJECT ENGR:

PROJECT MGR:
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UNIFIED SOIL CLASSIFICATION CHART

CLASSIFICATION CHART

ACAD
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES FILL
PATTERN
GW Well graded grovels or grovel—sond mixtures, little or no fines Cross/0.1/0
2]
= w RAV _ . . .
ON GP Paarly groded gravels or gravel—sand mixtures, little or no fines| Gross/0.5/0
»n o
o E MORE THAN 1/2 OF _ ]
W COARSE FRACTION> CM Silty gravels, gravel—sand mixtures Triong/0.2/30
4 No. 4 SIEVE SIZE
< 8
% ~ GC Cloyey grovels, gravel—sand-cloy mixtures Hex/0.1/30
2
W A
& o SW Well graded sonds or gravelly sonds, little or no fines Dots/0.5/0
<5
o° SANDS
Q _ SP Paarly graded sonds or gravelly sands, little or no fines Ar-sond/0.03/0
MORE THAN 1/2 OF . . .
COARSE FRACTION< SM Silty sond, sond-silt mixtures tine/0.5/90
No. 4 SIEVE SIZE
SC Cloyey sands, sand-—-cloy mixtures Socncr/0.5/0
Inorganic siltys ond very fine sands, rock flour, silty or
W ML cloyey fine sands ar cloyey silts with slight plosticity Steel/0.5/45
(V27
= SILTS & CLAYS W) inorgonic cloys of low to medium plasticity, grovelly clays,
8 S CL nina sandy cloys, silty clays, leon clays Cloy/0.35/90
a LL<30
S g oL Organic silts, and or argonic silty clays of law plosticity Plosti/0.5/90
zZ o
2 : RN | . . , . . .
% % MH \..\.\' slr:lq'lrsg'ors:i(c:,stsi:l:tss“g\u:(:r:eous and datomaceous fine sandy or silty Mudst/0.25/45
SN
- SILTS & CLAYS NN
z : CH \\\\\\\ Inorganic clays of high plasticity, fat cloys Cloy/0.35/135
o0 50 \
LLLC%J 0 i I f di to high piosticit i it I
OH \ orrgggr?il::: :“tgs of medium to high piosticity, orgonic silty cloys, Plost/0.35,/90
HIGHLY ORGANIC SOILS Pt Peat ond other highly organic clays Flex/D.125/0
GRAIN SIZE CHART WELL CONSTRUCTION MATERIALS
Asphait i
RANGE OF GRAIN SIZES i [] sore
CLASSIFICATION e St T Cancrete B slotted PVC
‘SIEVE_SIZE IN_MILLIMETERS Grout g w o Pve
18 wWoun
BOULDERS Above 12° Above 36" (hones/-13/9)
(3:39‘;80'59 [! Wire wound steel
COBBLES 127 to 37 3D6 to 76.2 Bentonit,
(n.:)ome Sow cut
GRAVEL 3" to No. 4 76.2 to 4.75 Filter pock
COARSE 3° to 3/4" 78.2 to 10.1 (or~sand/.02/0)
FINE 3/4" 1o No. 4 10.1 ta 4.75 Native Fill
(wortn/.5/0)
SAND No. 4 to No. 200 4.75 to 0.074
COARSE No. 4 to No. 10 4.76 to 2.00
MEDIUM No. 1D to No. 40 2.00 to 0.420
FINE No. 40 to No. 200 0.420 t¢ 0.074
SILT & CLAY Below No. 200 Below No. 0.074
SAMPLE TYPES SYMBOLS
SS - Split Spoon S:Z initiol Woter Level

CC - Continuous Core

CG - Cuttings Grob

b 4

Stotic Woter Level

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005




ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—1]
PATCHOGUE, N.Y. 11772 Proiect Number
L PHONE: (631) 207-9005 J “
~ roject Pall Corp. Glen Cove | pocation 90 Sea Cliff Ave., Glen Cove N.Y. \ —x —~ = —x—]
Date Drilled 9/25/02 T.0. of Hole — 57 Diometer __ 8" L ®pr1-15 PT-910
T.0.C. NA Water Depth, Initial NA / ©Pr-n oT_gs @
" ) " &  PTMW-5S
Screen: Diam. 4 Length 20 Slot Size __0.020 & #  Opr-25
" . *oTuw-51 PT-101®
Caosing: Diam. 4 Length 35 Type Sch 40 pve ® PT-21
MW —5PI4
MW—3P PT-10S

Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger

Driller: Carf Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
= o e
<) — L3S > %] . .
Z e S=|X| 2|8 Description
2 2 Se2lle]ll o |O
X < et | 3 2 s g (Color, Texture, Structure)
= [8]
8e|| B8 [2E8|&8&|| €| § |G| Trace <10% Little 10% to 20% Some 20% to 35% And 35% to 50%

AN
N
N
23

KK Q 4.3
BYRINEN
24 RS
SN
—25 g// N
26 ] I

N
~d
W
7

8.1

N
(0]
N
2

(0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
(6"-3") Dark brown/black, dry, SAND.

(3'-4")  Black, moist, PEAT and organic material. 1" lens of lime.
(4'-5") Brown/black, moist, CLAY, trace coarse sand.

(5'-10") Dark, brown, wet, fine SAND, some medium and caarse
sand, trace coarse gravel.

(10'-15") Brown, saturated, fine SAND, some coarse gravel, little
medium and coarse sand. Poorly sorted.

(15'-20") Brown, wet, saturated, fine and coarse SAND, little fine
gravel.

(20'-25') Light brown, wet, saturated, fine SAND aond fine GRAVEL,
some coarse gravel.

(25'-30") Same as above, some medium sand.

Paoge_l of 2



PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

~o0ject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—1I

& 15 - ¥ = ..
= cw(| S |8 Description
g S 3 > 5 P
o (&)
e = &’? :%Ei 2 _§ ot (Color, Texture, Structure)
ST _
88| B8 |28 (83| &| & |G| Troce <10% Little 10% to 20%, Some 20% to 35% And 35% to 50%
(30'-35") Light brown, saturated, fine SAND and fine GRAVEL, some
medium sand, trace coarse gravel.
8.2 (35'-40") Some as above.
8.9 (40'-45") Light brown, saturated, fine GRAVEL and fine SAND, little
medium sand, trace coarse sand. :
10.5 (45'-50") Same as above, little coorse sond.
10.4 (50'-55') Saome as above.
10.2 (55'-57") Some os above.

Page !l _of 2



PATCHOGUE, N.Y. 11772

Project
PHONE: (631) 207-9005 roject Number

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-2I

ro iect Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. _ e =
Jec ca /A.— ==X ==X
Date Drilled 9/23/02 T.0. of Hole __ 98" Diometer __ 8"~ / ©pT-18 PT-910
ke
T.0.C. NA Water Depth, Initial NA / ©Pr-u P95 ®
" f ” & PTMW-5S
Screen: Diom. 4 Length 20 Slot Size __0.020 /3 # 7" @pr-2s
» , P o TMw=5I PT-101 ®
Casing: Diam. 4 Length 35 Type __Sch 40 pvc / @ PT-2I
l MW —5P( 4 PT-10S
Drilling Co._Land, Air & Water Env. Drilling Method Hollow Stem Auger MW—5P4- 9
Drillerr___Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
S > — g"\ o %3 . .
= |5 S=|X| 3 |8 Description
2 3 S o 3, o ||O
=7 = =F |3 2 2| = n (Color, Texture, Structure)
= [
ge S 128 23| & | & 8] Troce <10% Littie 10% to 20% Some 20% to 35% And 35% to 50%
(0-8")  Asphalt/basecoarse. Hand dug to 5 feet.
: (6"-4") Block, moist, PEAT, some cloy, little orgonic matter, troce
L 3 |BEE d clay, little organic matter, trace coarse gravel.
K N 731
LN R
///\ //\\ 562 (4'-5") Grey, moist, PEAT and CLAY, some fine sond, little fine
O >/\ /‘% gravel.
AR
AN
-y 74 //\\ 64.6 (5'-10") Brown, wet, fine GRAVEL, some fine and cooarse saond.
— \//\ //\ Poorly sorted.
9 \//\ //§
H10 | WX
DA
11 [N
11 KK N
L2 | R
:>//\ //\, 61 (10'-15') Light brawn, wet, fine GRAVEL ond SAND, little coorse sond.
14 [N K
IR
EENINEN
AR
—16 [P PN
\/ /\\
—17 | KA .
Vv N| 45.4 (15'-20’) Some as above, little coarse gravel. Saturated. Sheen, odor.
SERRBAR
19 X R
SEIANEAN
—20 [ KRS
L o1 (K KK
22 \//\ />
;///\ /}Q 107 (20'-25") Some as above. Sheen, odor.
23 1Y
2R R
25 |28 O
N
26 [N KX
N N
—27 KK Q v . . .
\ ///\ //\ 45.8 (25'-30") Brown, wet, fine GRAVEL, some fine sand, little coarse
F28 b//\ /\\’ sand.
29 .
— 30

Poge 1 of _2_



PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

roject _Pall Corp. Glen Cove | pcation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-2I

9

Description
(Color, Texture, Structure)
Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 507%

Recovery (%)

Construction
PID Readin
(ppm)

Blow Count
Sample #
Grophic Log
USCS Closs

Well

GW/| (30'-35') Brown, wet, fine GRAVEL, some fine sand, little coarse sand.

49.4
37 GW|[(35'-40") Brown, wet, fine GRAVEL and SAND, little coarse sand.
34.9 GW| (40'-45") Same as above, trace coarse gravel.

15.9 SW | (45'-50") Light brown, saturated, fine SAND, some medium sand.
26.8 Sswll(50'-55") Light brown, saturoted, fine SAND, some medium sand,
little coarse sand.

7.9 Sw| (55'-58") Same as above.

Page_! of _2




PATCHOGUE, N.Y. 11772

PHONE: (631) 207-9005 Project Number

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-3I

roject _Pall Corp. Glen Cove [ ocation 30 Sea Cliff Ave., Glen Cove N.Y. \ ,.”\ 5 B Opr_y
- . .. [ PTMW-65
Date Drilled 10/8/02 7.0. of Hole 98 Diometer __8 x : \GPFAE
| PTMW-6i T
T1.0.C. NA Water Depth, Initial NA N e,
Screen: Diam. 4" Length 20 Slot Size __0.020" ,(/MW—1OPS+ ©pr
PT-55
" , MW — 10P1
Casing: Diam. 4 Length 35 Type Sch 40 pvc */ mw—10pc*
. L/ ©pPT~5I
Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger
Driller Corl Pederson Log by TJom Stolworthy Sampling Method Split Spoon
s o — S =g 0 ..
s |= S=IXlI 38 Description
2 2 8 Ly o 3) &)
£z = 2 el 3 £ n (Color, Texture, Structure)
= (&)
82| 25 |28 85| & § |8 Troce <10%, Little 10% to 20% Some 20% to 35%. And 35% to 50%

(0-6")  Asphalt/basecoarse. Hand dug to 5 feet.

(6"-2.5") Black, moist, PEAT.

(2.5'-5") Brown/black, dry, fine and medium SAND, little coarse sand,
little fine gravel. Poorly sorted.

(5'-10") Some as above, some coarse sand.

(10'~15’) Light brown, wet, fine SAND ond fine GRAVEL.

Z /\
¥ N
—16 (> )/;\
—17 | IR
P18 >/> //\\\ 0.6 (15'~20") Same as abave, trace coarse gravel.
N
—20 (K K
//\ /\,
21 Y K
—22 [P
23 (//t //3 1.1 (20'~25") Light brawn, saturated, fine SAND and fine GRAVEL, some
[ A S”t
24 >/< //\\\
24 IR R
—26 [N KK
DB
—27 (K] KK ,
28 //> //\\ 1.8 (25'-30") Same as above.
29 R &

Poge_1 of_2



PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

°roject _Pall Corp. Glen Cove | ocotion 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Numker PT-3l

Description

(Color, Texture, Structure)
Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

PID Reading
(ppm)

Blow Count
Sample #
Recovery (%)
Graphic Log
USCS Class

Well

)
Construction

(30'-35) Light brown, wet, fine SAND and fine GRAVEL, some silt.

SM| (35'-40") Light brown, saturated, fine SAND and SILT, some fine gravel.

-39

SM| (40'-45") Same as above.

(45'-50") Light brown, saturated, fine SAND and fine GRAVEL, some
silt.

(50'-55") No recovery.

(55'-58) No recovery.

Page 1 of 2




ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—4|
PATCHOGUE, N.Y. 11772 Pro iect Number
SN PHONE: (631) 207-9005 J =
>roject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y. \ x l\ . B Opr_y
, . [PTMw-6s,  Tpe .
Date Drilled 10/7/02 T.D. of Hole o8 Diameter 8 x * @ 2
/ PTMW-61" T
T.0.C. NA Water Depth, Initial NA x o, .
Screen: Diam. 4" Length 20’ Siot Size __0.020" - ww-10ps* ®
” , | ww—iopl®y PT-5s
Caosing: Diom. 4 Length 35 Type Sch 40 pvc N MW~ 10PD
©pT~5I
Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger [
Driller: Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
c on - g.,\ o
= |5 || S |8 Description
2 g Sellg| g |
sZ| _% 3 e S é % g (Colar, Texture, Structure)
& 28 |28 28| &| & |4 Trace <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
— O mmp (0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
— 1
— 2
- 3 4.9 SW|[(6"-5") Tan, dry, fine SAND, little coarse sand.
— 4
— 3
— 6
_ 7 o
}_ 8 3.8 SW|[(5'-10") Same os above, some coarse sand.
— 9
—10
s
[ 7.2 SwW|{(10°-15") Light brown, moist to wet ot 14’, fine and medium SAND,
13 little coarse sond.
—14
15
—16 > _
—17 |k / Vo | - .
g b 4.8 J/SC || (15'-20") Light brown, wet, fine SAND, some cloy.
N
19 |
X
—20 1K
///\
—21 (KN
R
22 (K -
23 \//\\\ 4.6 SM||(20'-25") Light brown, wet, fine SAND, some silt, little coarse sand.
B4
24 [N
N
—25 \//\\'
—26 |
N
—27 \/\Q , )
N 4.5 SM|[(25'-30") Seme as obove.
2
—29
— 30

Poge_1 of _2_



PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

2roject Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—-4l

-
c o - i\? o . .
K S|l 2 é' Description
S 2
= = &”é\ :%Ei 2 J:E)L o (Color, Texture, Structure)
§§: §§ gg n% = 6:8 S § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

SM| (30'-35") Light brown, wet, fine SAND, some silt, trace coarse sand.

SM| (35'-40") Light brown, wet, fine SAND, some silt, some medium sand.

SM|[(40'-45") Light brown, wet, fine SAND, some silt, little coarse sond.

SM| (45'-50") Same as above.

(50'-55"}) Same os above.

(55'-58") No recovery.

Page 2 of _2




ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-5I
PATCHOGUE, N.Y. 11772 Proiect Number
whaAuiiutuied
SR PHONE: (631) 207-9005 J :
'roject_Pall_Corp. Glen Cove | gcation 30 Sea Cliff Ave, Glen Cove N.Y. x K . QT-SI
. ” [ PTMW=-65
Date Drilled 10/8/02 T.D. of Hole S8 Diometer 8 x * ¢
/ Pruw—eit  PT4S T
T.0.C. NA Water Depth, Initiat NA x E@PT_“
Screen: Digm. 4" Length 20’ Siot Size _ 0.020" Jww-10ps* ©Oprss
” . MW~ 10P -
Casing: Diam. 4 Length 35 Type Sch 40 pvc )‘/ ww-10pp*
@PT-51
Drilling Co. Laond, Air & Water Env. Drilling Method Hollow Stem Auger /
Drillerr___ Carl Pederson Log by Tom Stafworthy  Sampling Method Split Spoan
s Tz 1= 1201 =2 —
S |5 S=X| 3 |8 Description
2 ] S e 5 v ||O
£z = x g ;E' 2 £ o (Color, Texture, Structure)
= Q
§é gé %@". 283 6:8 5 @ || Trace <10%, Little 10% to 20%, Some 20% ta 35%, And 35% to 50%
@Asp (0-6")  Asphalt/basecaarse. Hand dug to 5 feet.
1SP([(6"-5") Brown, dry, fine and medium SAND, trace fine gravel.

NS NS NGNS
N NN

T
N NN
N - O
NN K

SN

|

N

(@]
N

]
N
g
NN
NOVON

28 [

(5'-10") No recovery.

Zsc

sc

ZJsC|[(20'~25") Same os above.

::: SC

(15'-20’) Some as above, little fine gravel.

(10'-15") Light brown, moist, fine and medium SAND, some clay.

(25'-30") Light brown, moist, fine and medium SAND, some clay.

Page 1 _of 2



312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

roject Pall Corp. Glen Cove | pcation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
well Number PT-5I

Description
(Color, Texture, Structure)
Troce <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

PID Reading
(ppm)

Blow Count
Sample #
Recovery (%)
Graphic Log
USCS Closs

Well

)
Construction

(30'-35") Light brown, wet, fine SAND, little gravel.

(35'-40") Same as above.

(40'-45") Light brown, saturated, fine SAND, some clay, little gravel.

SM(l (45'-50") Light brown, saturated, SILT, some fine sand, little fine
gravel.

SM|[ (50'-55") Same as above.

SM|(55'-58') Same as above.

Page 1 of _2_



PATCHOGUE, N.Y. 11772 Project Number

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PT-6l

PHONE: (631) 207-9005

~o0ject _Pall Corp. Glen Cove |ocation 30 Seq Cliff Ave., Glen Cove N.Y. \\ Z/
. " p PT-65®
Date Drilled 10/9/02 T7.0. of Hole 98 Diameter __8 "/
T.0.C. NA Water Depth, Initial NA / PT-81®
Screen: Diam. 4" Length 20° Slot Size __0.020" ~ PT-7S®
" . / -
Casing: Diam. 4 Length 35 Type __Sch 40 pve /me—zf PI-7'9
~2A1

Drilling Co. Lond, Air & Water Env. Drilling Method Hollow Stem Auger + f\
Dritter____Carl Pederson Log by, Tom Stolworthy  Sampling Method Split Spoon

s =4 - = o 7] Lo

5 | S s=|[X| 3|8 Description

3 S Q o 5 =}

= o |o2 [ Q
£ = |, 3 2 |9 (Color, Texture, Structure)
§Lf, §§ 28 (123 cé S (2| Trace <10%, Little 10% to 20%, Some 20% to 35% And 35% to 50%

3(Asp (0-8")  Asphalt/basecoarse. Hand dug to 5 feet.

/ISC|(6"-5")  Brown, moist, fine SAND and CLAY.

OL|[(5'-10") Black, moist, CLAY, some peat.

N

N
SN
N

|13 R //t 20.7 OL|[{10'-15") Same as above, little fine sand.
NI
14 N
MRARR
=15 [P PN
N I
L 15 [PY PN
N R
17 IR IR
B N B 35 (15'-20") Brown, moist to wet, CLAY, some fine sand, some fine
r18 SRR gravel.
19 (] IR
19 >/ <\
o1 (Y K
—22 <//\ /<$
<// //Q 126 SM|[(20'-25) Brown, saturoted, SILT and fine SAND, some coarse sand,
—23 [ little clay.
v N
—25 (N I
NEAN
-27 KK o
- X | 78.1 SM| (25'-30°) Light brown, saturated, SILT, some fine sand.
28 >//\
i

Page 1 of 2



312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005
‘roject _Pall Corp. Glen Cove [ gcotion 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
well Number PT—6l

5 =4 - S =8 .
% 5 S= || S g Description
2 2 Sel @ o |[©
o 3= e |72 3 z o (Color, Texture, Structure)
gi §§ gg 6'3(% é g § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
48.9 SM[l (30'-35") Light brown, saturated, SILT, some fine sand.
18.6 SM|[(35°-40") Some as above, little fine gravel.
46.2 SM|[(40'-45") Same as above.
47 ML|[(45'~50") Light brown, saturated, SILT.
29.5 ML [[(50'-55") Same as above.
(55'-58") Na recovery.

Page 2 of 2



ENVIRO-SCIENCES, INC.

g 312 E. MAIN STREET well Number PT—7I
PATCHOGUE, N.Y. 11772 Pro ioct Number
i
SUUX  PHONE: (631) 207-9005 J
>roject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. \ Z/
. " PT-650

Date Drilled 10/10/02 T.D. of Hole o8 Diameter 8 ‘:/
7.0.C. NA Water Depth, Initial NA / PT-610
Screen: Diam. 4 Length 20' Siot Size __0.020” . PT-750

" : T -
Casing: Diom. 4 Length 35 Type Sch 40 pvc MW—2A PT 7]IH@

[w—zm+ /"’*‘
Hollow Stem Auger

Drilling Co._Lond, Air & Water Env. Drilling Method

Driller Carl Pederson Log by Tom Stolworthy  Sampling Method
c o - 3 o . s
£ S s=X| 3 8 Description
3 o (&)
£z % &”E‘ :'ué % %‘: n (Color, Texture, Structure)
S8| 2§ |28 |2&( & & (B Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
— 0 1 Asp||(0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
— 1 |EE
— 2
L 3 |B 62.6 SP|(6"-5") Dark gray, moist, fine and medium SAND, some fine gravel,
//\§, some coarse sond. Metal cuttings. Poorly sorted, strong
— 4 >//\\ odor. Visually impacted.
— 5 58 Uil
-6 |53
-7 |
- <//\\ 63.5 OL|(5'-10") Black/gray, moist, CLAY, some peat.Strong odor, visually
< (//\, impacted.
g ///\,
N
—10 KK
N
—11
12 |
| 13 >//\3 53.2 OL[[(10'-15") Same as above, strong odor, visually impacted.
K
N
14 S
N
—15 [P
7
—16 |23
|17 PN
18 >//\\ 198 SM|[(15'-20") Dark brown, wet, SILT and fine SAND, some fine grave!, odor.
_— \/\\
50 \//\\\: H L
R
21 69
22 K
23 >)/\\\\ 233 SM| (20'-25") Dark brown, saturated, SILT, some coarse sand. Strong odor.
| A//\
K
—24 X
25 |2 HH
A
—26 //\\\\
-27 | -
o8 ///\\ 96.9 SM|[(25'-30") Same as above, some fine sand. Odor.
*— K
—29 //\\<
e I
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

>roject _Pall Corp. Glen Cove | ocation

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-7I

30 Sea CIliff Ave., Glen Cove N.Y.

S =4 - IS @ -
2 |5 S=||Z| S |8 Description
(o] (o) [ O
o % §f€ ‘;’% 2 ‘:E: 3 (Color, Texture, Structure)
é‘é E:c; %:{/ E_g§ 613 g § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 507%
65.7 SM| (30'-35") Dark brown, saturated, Silt, some fine and coarse sand.Odor.
212 ML [|(35'-40") Dark brown, saturated, SILT, trace coarse sand. Odor.
39.3 ML|[(40'-45") Same as obove. Odor.
18.1 ML|[(45'-50") Dark brown, saturated, SILT, little fine sand, trace medium
sand. Odor.
84 ML| (50'~55") Some as above. Strong odor.
(55'~58") No recovery.
-
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PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

PHONE: (631) 207-9005

well Number PT-9I

Project Number

X —xX =X — % ld
*roject _Pall Corp. Glen Cove | pocation 30 Sea Cliff Ave., Glen Cove N.Y. \
' R @PT-91
Dote Drilled 9/25/02 T.D. of Hole 98" Diometer 8
PT-9S ® _¢MW—11PS
T.0.C. NA Water Depth, Initial NA SMW-11PD
PTMW=1S
Screen: Diam. 4" Length 20’ Slot Size __0.020" PT-101@  $yy_11p) N
Casing: Diam. 4" Length 35° Type Sch 40 pve ®PT-10S  _pTMW-25
+ % *ruw-a

Drilling Co. Land, Air & Water Env. Drilling Method __ Hollow Stem Auger

Drillerr___ Carl Pederson Log by

Tom Stolworthy Sampling Method Split Spoan

PID Reoding
Recovery (%)

Construction
(ppm)

Blow Count
Somple #

Well

Graphic Log

USCS Class

Description

(Color, Texture, Structure)
Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 507%

Pt
- O
i

177

T T
o v W
QNN N % oo i

~l
NN
2

329

T T 1 |‘
o w©
FRCNCANCNS
NN,

N

N
N

N

A
X7

65.7

T 1]
[o) I ® 1 HENE - 9N
CNINININA
NN

I
~d
<
o

N
[04]
N

i
(o]
NS
NV

/e

73.6

74
/P

74

N

f

N

(@]
S

]
N N
N -
NG

WV

57

1
N NN
U~ W
R

|

NN

~N O
NN
NN

192

N

T2
O O
B

>
(7}
O

SW

SwW

SwW

SwW

SwW

SwW

(0-8")  Asphalt/basecoarse. Hand dug to 5 feet.

(6"-5") Dark brawn/black, dry, fine and medium SAND, trace of
fine gravel.

(5'-10") Same as above, some coarse sand.

(10°'-15) Light brown, wet, fine and coarse SAND, little medium sand,

trace fine gravel.

(15'-20") Same as above.

(20'-25') Light brown, wet, fine and medium SAND, trace coarse sand.

(25'-30") Same as abave, trace coarse sand.

Page 1 aof _2




ENVIRO-SCIENCES, INC.

PATCHOGUE, N.Y. 11772

wasuiuuiutt
soewoos PHONE: (631) 207-9005
‘roject _Pall Corp. Glen Cove | ocotion 30 Sea Cliff Ave., Glen Cove N.Y.

5 = ® » e

2 15 |5=|% g K Description

3
e s &’fE\ oS3 H _‘cé; It (Color, Texture, Structure)
28| 35 |28 |25 8| & || Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
[a Rt z 0 a — o w a4 (] pu

65.7

(30'-35") Light brown, wet, fine SAND, some medium sand, little
coarse sand.

(35'-40") No recovery.

(40'-45") No recovery,

(45'-50") No recovery.

(50'-55") No recovery.

(55'-57") No recovery.

Note: Drilling from 35'-57' produced no cuttings. Drilling was slow
and difficult, cuttings were dissipating into heavy gravel and/

or clay.

Page 1 _of _2_



L

PATCHOGUE, N.Y.
PHONE: (631) 207-9005

11772

Well Number PT-10I

Project Number

=——X —_—x—"—q 3
Project _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y. \\
’ ; ©PT-91
wrie Drilled 9/25/02 T.D. of Hole ___ 98 Diometer ___8__
PT-9S ® _QMW—HPS
T.0.C. NA Water Depth, Initial NA RO s
MW = 1
Screen: Diam. " Length 20° Slot Size __0.020" PIoIOe K- me—:'
Casing: Diam. 4" Length 35° Type Sch 40 pvc ©PT-10S  _PTMW-25
*+ 0 i %eruw-21

Drilling Co. _Land, Air & Water Env. Drilling Method __Hollow Stem Auger

Driller___ Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
S o — § o (%]
S | $ S=|X| 2|8 Description
2 e Se2lls8| ¢ |©
=7l _B =g ||, § £ la (Color, Texture, Structure)
el 28 |[EE|I&&| & || & |G| Trace <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
— 0 T T @Asp (0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
— 1 pE : (6"-1.5") Dark brown, dry, fine and medium SAND, trace coarse saond,
2 trace fine gravel.
[3 (1.5'-3.5'Y Light brown, dry, fine SAND, some medium sand.
L R R
BN P 25-3 (3.5'-5") Dark brown/black, moist, CLAY and PEAT, some fine sand,
— 5 >//\}\ >//\\ little coarse gravel.
s KN K
R
7 K B
-, \//Q \//\< 16.5 (5-10") Brown, moist, fine SAND, little medium sand, trace of silt,
8 (//\\/ ///\\ trace coarse sand.
EEEINEN
SNEAN
—11 |k \//\
A
—12 1K KK e .
///\\, ///\< 22 (10'-15") Light brown, moist, fine SAND, some medium and coarse
EEAISNEH sond, trace fine gravel.
RPN
W
—15 Y BN
N R
17 IR R .
N Y| 13.2 SM|[(15'-20") Light brown, moist, fine SAND and SILT, little medium and
N PN
—18 \//\\ \//\ coarse sand, trace fine gravel.
&\4 //\
N IO
~20 1Y BN
BINIANA
L 292 <//\\ (//\\:
23 <//\\\\ <//\\< 14.4 SM| (20'-25") Light brown, wet, fine SAND, some silt, trace fine gravel.
N R
—24 (I X
QBN
-25 (2] X T
QBN
| IR
26 1KY KN
N IO
7 R R o
2N | 15.3 SM((25'-30') Same as above, little coarse sand.
& Y
—28 \<\\ 5/\\\
30 IRRNEN
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ENVIRO-SCIENCES, INC.

312 E. MAIN STREET

PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Location 30 Sea CIliff Ave., Glen Cove N.Y.

~ roject Pall Corp. Glen Cove

Well Number PT—10I

Well

Construction

PID Reading

(ppm)

Blow Count
Sample #

Recovery (%)

Grophic Log

USCS Closs

Description

(Color, Texture, Structure)
Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

- 61

14.8

7.4

SM

SM

SM

(30°~35") Light brown, saturated, fine SAND and SILT, some coarse

sand.

(35'~40") Some as above.

(40'~45") Some as above.

(45'-50") Light brown, saturated, fine and coarse SAND.

(50'-55") No recovery.

(55'-58") No recovery.

Page 2 of _2_




PATCHOGUE, N.Y. 11772 Project Number

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PT=11I

PHONE: (631) 207~9005

— S | =_—x—_—_’x X
“roject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. \\
@pT-9I
A 4 ) »
Date Drilled ___9/30/02 T.D. of Hole 80" Diameter __ 8"
T.0.C NA Water Depth, Initi NA S
.0.C. pth, Initial MW=11PD P15
Screen: Diam. 4" Length 20° Slot Size __0.020" PT-101® 1 t
PTMW=1]
Casing: Diam. 4" Length 35’ Type Sch 40 pve @PT-105  _PTMW-25
O]
Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger PT-111 *oruw-2i
Driller Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
S o — S = Lo
3 |3 S=|IX| 3|8 Description
2 o ||oL o Q ©
£ = cg |, 8| 3 s |la (Color, Texture, Structure)
= (&
82l 28 |22 |83 & | & Q| Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%

Asp||(0—-6")  Asphalt/basecoarse. Hand dug to 5 feet.

(6"-5") Brown, moist, fine SAND and CLAY.

IswW| (5'~10") Brown, dry, fine and medium SAND, trace fine gravel.

2N

W

X

T
(@]
X

1
N

N

N
N

N

/.

4

SW[|(10'-15") Brown, wet, fine and medium SAND, little coarse sand.

N
(@]
NGNS
N

A
~
N

X

N\

LRR
a
NZNS
NN

74
g

LR
[0 RN
NS
W

SW|[(15'-20") Brown, wet, fine and medium SAND, little coarse sand, trace
coarse gravel.

A
N

4
pa

A
(o]
XX

o
N N
- QO
L

NN

|
N
N
4
I

SM|[(20'-25") Brown, saturated, fine SAND and SILT, little coarse sand.

l
)
W

(25'-30") Brown, wet, fine GRAVEL and fine SAND, little silt, trace
coarse gravel.

AN
28>/;/\\\>
29@

Page_1 of _2_




PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

o ject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-11]

-
< o - 9 o ..
.% £ Ew|Z| 2 || 8 Description
o o - QO
PPN % &»E ‘;;é_ 2 % z (Color, Texture, Structure)
g—i Eé 2@, c% S é S § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

(30'-35') Light brown, wet, fine and coarse SAND, some fine gravel.

(35'-40") Light brown, wet, fine, medium and coarse SAND, some
fine gravel. Poorly sorted.

(40'-45") Same as above, gravel is subrounded.

(45'-50') Same as above, saturated.

(50'-55") Rock at 50'. Light brown, saturated, fine, medium and
coarse SAND, some gravel.

(55'-60") Same os above.

Page 2 of _2_




PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

PHONE: (631) 207-9005

roject _Pall Corp. Glen Cove

Location 30 Sea Cliff Ave., Glen Cove N.Y. \P:,;‘:;_‘s': ®PT—121

Well Number

PT-12I

Project Number

-
Date Drilled 10/4/02
T.0.C. NA
Screen: Diam. 4"

Casing: Diam. 4"

T.D. of Hole
Water Depth
Length

__ 58  Diometer __ 8~ \ @gT—?ZS\
- MW-12P5, 2P
, Initial NA pr-1310 ¥ §MW+12P| —

20' Slot Size ___0.020"

Length

PT-13S@

35 Type Sch 40 pvc\,.L
Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger

Drillerr___ Carl Pederson Log by

MW-12PD

/\

Tom Stolworthy  Sampling Method Split Spoon

PID Reading

(ppm)
Blow Count
Somple #

)
Well
Construction

Recovery (%)

Graphic Log
USCS Class

Description

(Color, Texture, Structure)

Troce <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 507%

3.1

1 ]

[ I - N}
NN
O

i

(0)]
NS
O

1
~
2

1.9

(
@
>

|
[{e]
\'\f
D

_I_ |

N (@]
NN\ A

N

A
W

N
EN
NA
//\

[
N
-

7
/7

78

2.8

4
XX

N
/\9’\\/ N

X
(4

N
w
N%
D
M

2
A

SN

74

N
(0)]
N
N

N
~d
oY

/o

LN
© @
NN

3.2

T 1
N NN I\I)

W N =0
NN
NN NN
N NN N

4

o
~
NS
2

]
N
w

/>\~\/

o 1

~N O
CNTA
NN,

1.8

N
[0 9]
7N
/>\/

G
o
N

.

m Asp

SC

A sc

SM

SM

(0-6") Asphait/basecoarse. Hand dug to 5 feet.

(6"-5") Brown/black, dry, fineSAND, medium SAND and PEAT.

(5'-10") Light brown, moist, fine SAND, some cloy.

(10'-15') Same as above.

(15'-20") Light brown, wet, fine SAND and SILT, little fine gravel.

(20'-25") No recovery.

(25'-30") Light brown, wet, fine SAND and SILT, little fine gravel.
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

2roject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-12I

Description
(Color, Texture, Structure)
Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 507%

PID Reading
Recovery (%)

(ppm)
Graphic Log
USCS Class

Construction
Blow Count
Sample #

Well

SM|[(30°-35") Light brown, wet, fine SAND and SILT, little fine gravel.

SM|| (35'-40") Same as above.

SM||(40'-45") Light brown, wet, fine SAND and SILT, some fine gravel.

(45'-50") No recovery.

sMI[ (50°-55") Light brown, wet, fine SAND ond SILT, some fine gravel.

SM|| (55'-58") Same as above.

Page 2 of 2



ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-13I
PATCHOGUE, N.Y. 11772 Pro iect Number
‘whataAeAstut
WX PHONE: (631) 207-9005 J .
Project _Pall Corp. Glen Cove |ocation 30 Sea Cliff Ave., Glen Cove N.Y. PTM:;_‘:#\@PT_W
4 ~ 10/4/02 58' ; 8" o
Date Drilled T.D. of Hole Diameter @PT-TIS—__
[
1.0.C. NA Water Depth, Initial NA protsie ¥ 4““{4;21’:2%\
Screen: Diam. 4 Length 20 Slot Size __0.020 1-1356
Drilling Co. Land, Air & Water Env. Drilling Methoo __Hollow Stem Auger
Driller Carl Pederson Log by Tom Stolworthy — Sampling Method _Split Spoon
S o -— g‘,\ o wn
2 s S=(X| 3 |8 Description
2 e [Sellgll vl
sz|| _% e | T8 § £ la (Color, Texture, Structure)
gL & 28|28 & | & ||2] Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%
— 0 (0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
— 1
- o
3 | 4.7 (6"-5") Block/brown, dry, medium SAND, some fine sand, some peat,
r— N little fine gravel.
= K
] N
— 6 ¥
-7 |
; g |K 7.6 (5'-10") Brown, moist, medium SAND, some fine sand.
N N
—10 IR IR
\ QA
NI
Bk
— 1 W
2 N N 5.1 10'-15") Light brown, moist to wet, fine SAND, some clay.
13 [ K 9
AR INEN
s [ K
15 [Py P
N K
16 [N PN
SR S
1 \
r18 g/\\t ;/\S 4.9 SM||(15'-20’) Light brown, wet, fine SAND and SILT, little clay.
— ZQYS
Lo | R
19 K] K
2 R
—20 (K K T H
o1 [ KR
‘//\, /\
Q N
_22 //\g /\ ' N
L23 >/\\\ /\\ 5.6 SM||(20°-25") Same as above.
N R
o4 [ P
SER L]
—26 | KR
N
_27 \/\\ /\ R R
08 \//>/ 2 (25'-30") No recovery.
br NN
[ 5 |
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005
~o ject _Pall Corp. Glen Cove | pcation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PT—13l

s | o - IS o ..
'.;3 5 Sl 3 § Description

e 3= &"E :%_ % _§_ - (Color, Texture, Structure)

‘é&i Eé gé c%§ é g § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

(30'-35") No recovery.

SM|[(35'-40") Brown, saturated, fine SAND and SILT.

SM|[(40°-45") Same as above, little fine grovel;

(45'-50") No recovery.

(50'-55") No recovery.

(55'-58") No recovery.

Poge 2_of _2



PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

PHONE: (631) 207-9005

roject _Pall_Corp. Glen Cove ( pcation 30 Sea Cliff Ave., Glen Cove N'Y'_‘:\r_;f_—_f':—‘*"—:x":r‘&_’f/
Date Drilled 9/30/02 T.0. of Hole 98" Diometer ___ 8" % [ ©pT-145

T.0.C. NA Water Depth, Initial NA @PT-14

Screen: Diom. 4" Length 20’ Siot Size __0.020” *::";-]:TSD OPT158

Casing: Diom. 4" Length 35° Type Sch 40 pvc Fw-11p1 P::v:?# ©PT—151

Drilling Co. _Land, Air & Water Env. Drilling Method __Hollow Stem Auger

Driller: Carl Pederson Log by

wWell Number

PT—14l

Project Number

Tom Stolworthy Sampling Method Split Spoon

Construction
PID Reading
(ppm)

Blow Count
Sample #
Recovery (%)

Well

Graphic Log

USCS Class

Description

(Color, Texture, Structure)
Trace <10%, Little 10% to 20%, Some 20% to 35%,

And 35% to 50%

L
o
iy

o0 1T
~N O o~
NCNCNZNTNLE s
NN

oo
TS
NN

T

[Ce]
NS
2y§

LN
- O

NS
2&?

A

N
7

I
N
N4
X0

ARALAA
~N O O A
NZAZNINLS
NI

4

1
0]
7

IR
o N
- 0w

N
N
2

X

N
[&7]
XX

Asp

(0-6")  Asphalt/basecoarse. Hond dug to 5 feet.

(6"-5') Black, medium SAND and PEAT, trace fine gravel.

(5'-10") Dark brown/black, dry, medium SAND, some fine sand, little

coarse sand.

(10'-15') Light brown, moist, fine SAND, some medium sand, little

caarse sand.

(15'-20") Some os above, little fine gravel.

(20'-25') Light brown, saturoted, fine SAND, trace medium ond coarse

sand.

(25'-30") Light brown, soturated, fine GRAVEL and fine SAND, little

medium and coarse sand.

Page 1 _of _2_



PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

o ject Pall Corp. Glen Cove [ ocation 90 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PT—14|

,
= =4 - IS o> .
2 g c=|=| S |8 Description
o o 3 c S
PN = &’fg :%’,_ 2 _é_ - (Color, Texture, Structure)
£33 _
g-é_i gé gg u%é 5 g § Troce <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

(30'-35") Light brown, saturated, fine GRAVEL and fine SAND, trace
coarse gravel.

(35'-40") Light brown, wet, fine SAND and fine GRAVEL.

(40'-45') Same as above, little coarse sand.

(45'-50") Same as above.

(50'-55") No recovery.

(55'-58") No recovery.

Page 2 of 2



ENVIRO-SCIENCES, INC.

312 E. MAIN STREET

PATCHOGUE, N.Y. 11772
SO PHONE: (631) 207-9005

Dttt

roject_Pall Corp. Glen Cove

Location 30 Sea Cliff Ave., Glen Cove N.Y. \

Well Number PT-15I

Project Number

-
Date Drilled 10/1/02

T.0.C. NA

Screen: Diam. 4"

Casing: Diam. 4

Drilling Co. Land, Air & Water

T.D. of Hole _58_ Diameter

8" #*

L

Water Depth, Initial NA
Length 20° Slot Size

0 020" §MW—11PS
_— YUw-11PD

Length 35° Type __Sch 40 pvc| 4,

Env. Drilling Method __Hollow Stem Auger

T:_-r——-—‘x

-—___—-x’:"—_r'g—’ x

OPT-145
®©PT-14l

©OPT-158
PTMW-1S

praw—1i®  OPT-1S

=

Driller: Carl Pederson Log by. Tom_Stolworthy  Sampling Method

Split Spoon

PID Reading

Construction
(ppm)
Blow Count

Sample #

Well

Recovery (%)

Graphic Log
USCS Class

Description

(Color, Texture, Structure)

Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

I
)
]

22.4

R
W -
>
D

>

i T 1
N OO b
X/ NN
NN

14.5

(
L
(0]
X

-
©
\\(/

1A
o
f}\/\\‘<

2
/e

A
I

LN
N —
A%
YR

18.8

JALAARAN
~NOoO O W

23.5

N

N — —

O W o

NN
NN

/7

S
x

[
N NN
W N -
NN

NN

13.4

2N

|
N
S
NG
Y

]

N

(@]}
SN

2

I
N
(o)}
NN
X

—27
-t-28
—29
—30

NS
NN

17

R
N

B

little clay.

N \Q g

coarse sand.

coarse sand.

sand.

Asp|[(0-6")  Asphalt/basecoarse. Hand dug to 5 feet.

Pt ||(6"-5") Dark brown/black, dry, fine and medium SAND, some Peat,

(5'-10") Dark brown, dry, fine and medium SAND, some clay, little

(10'-15") Brown, saturated, fine SAND, some coarse sand.

(15'-20") Brown, saturated, fine and coarse SAND, some fine gravel.

(20'-25) Dark brown, saturated fine SAND and fine GRAVEL, little

(25'-30") Dark brown, saturated, fine GRAVEL, some fine and coarse
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

“roject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—13I

-
< o - 9 o .-
g s Ew|>| S |8 Description
=] o i s}
P ,E e ‘;%’L H % - (Color, Texture, Structure)
§§ 35 |28 c%§ gl 3 @ | Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%

GW| (30'-35") Dark brown, saturated, fine GRAVEL, some fine and coarse
sand.

GW| (35'-40") Same as above.

(40°-45) No recovery.

(45'-50") No recovery.

SM| (50'-55") Light brown, saturated, SILT and fine SAND.

SM|(55'-58") Same as above, little coarse sand.

Page 2 of _2




ENVIRO-SCIENCES, INC.

% 312 E. MAIN STREET wWell Number PT-16l
PATCHOGUE, N.Y. 11772 Proiect Number
waAnAt
SE2E PHONE: (631) 207-9005 J
“roject_Pall Corp. Glen Cove [ ocation 30 Sea Cliff Ave.,, Glen Cove N.Y. \\ @PT-16!
, R RIS
Date Drilled 10/1/02 T.D. of Hole S8 Diometer 8 * ®PT-17S 4 MwW-4pt
+
T.0.C. NA Water Depth, Initial NA @PT-171 MW—2PD
Screen: Diam. 4" Length 20° Siot Size __0.020"
" , R @pr-18S
Casing: Diam. 4 Length 35 Type Sch_40 pvc ¢
_181® ¢
Dritling Co. Land, Air & Water Env. Drilling Method ___Hollow Stem Auger roe
Dritler: Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
S > ) ® D | A
A - S=X| I |8 Description
2 S Selle| ¢ |°
£ = 3 (e e 3| = a (Color, Texture, Structure)
= (8]
82l 28 |2 |2&||&| S |G| Troce <10%, Little 10% to 20%, Some 20% to 35% And 35% to 50%
(0-8") Asphalt/basecoarse. Hand dug to 5 feet.
(6"-3') Dark brown/black, dry, fine and medium SAND, trace coarse
sand and fine gravel.
(3'-4)  Dark brown/black, moist, PEAT and CLAY, organic matter
. (tree roots, etc.).
14.8 (4'~5") Dark brown, dry, fine and medium SAND.
75.4 (5'-10") Dark brown, wet, fine SAND, litle clay, little fine gravel.

169

194

201

196

SM

SM

gravel.

trace fine gravel.

(10°-15") Brown, wet, fine SAND, little clay, trace fine and cocarse

(15'-20") Brown, wet, fine SAND, little gravel, little clay.

(20'-25") Brown, saturated, fine SAND, some silt, little coarse sand.

(25'-30") Light brawn, saturated, fine SAND, SILT and coarse sand,

Page 1 af 2




ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PT-16l
PATCHOGUE, N.Y. 11772
ettt
wowoos PHONE: (631) 207-9005
, roject _Pall Corp. Glen Cove | gcation 30 Sea CIiff Ave., Glen Cove N.Y.
-
5 =4 ,? (2] . .
2 S Ew| S| 8|8 Description
[=] W O
= ‘E c‘z’:”g ‘;% g _§_ : (Color, Texture, Structure)
§§ _;c—aé gg E%t% ;:5 3 § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

359

227

84.5

188

GW

GW

sand.

(45'-50') Same as aobove.

(50'-55") No recovery.

(55'-58') No recovery.

SM||(30'-35) Light brown, saturated, SILT and coarse SAND, some fine

SM|[ (35'-40") Light brown, saturated, fine SAND, some medium and
coarse sand, some silt. Poorly sorted.

(40'-45") Brown, saoturoted, fine GRAVEL and fine SAND.




st
ettt
Wty

2roject_Pall Carp. Glen Cove

Date Driiled 10/2/02

T.0.C. NA
Diam. 4"

Screen:

Casing: Diam. 4"

Drilling Co. Land, Air & Water Env. Drilling Method

Drillier Carl Pederson

Log by

Length

Length

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Location 90 Sea Cliff Ave., Glen Cove N.Y.

T.D. of Hole

Water Depth, Initial

Well Number PT—17I

®PT-16l

Project Number
‘MW—4P
4 MW -4P}

5—8’ Diameter
>

NA MW~4PD
@PT-17)

-
_§__._ ®pPT-178

20° Slot Size __0.020"

®pT-18$%

\c
\

35’ Type Sch 40 pvc

Tom Stolworthy  Sampling Method

PT-181® ¢

Hollow Stem Auger

Split Spoon

9

Construction
PID Readin
(ppm)

Blow Count
Sample #
Recovery (%)

Well

Grophic Log

USCS Closs

Description

(Color, Texture, Structure)
Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

in

14.2

f
N
Z

\)/ bocs
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|
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23.7
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NN
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16.6

N
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NS
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'§¥
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D
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|

N

o
N

|

N

~l

AN\ ¢
RN
K NS
N

BN

X
Y

44.8

N

[04]
N4
2

SW

SwW

Sw

dlow

(0-6")  Asphalt/basecoarse. Hand dug to 5 feet.

(4'-5") Black, dry, PEAT and CLAY, some medium sand. Organic odor.

Brown/black, dry, fine and medium SAND, some clay.
Boulder ot 9 feet.

(5'-10"

Brown, wet, fine SAND, trace fine gravel.

(10'=15")

(15'-20") Brown, wet, fine SAND, little fine gravel. Poor recovery.

Brown, saturated, fine SAND, some medium sand, little fine
gravel.

(20'-25")

(25'-30") Brown, wet, fine GRAVEL and fine SAND, troce coorse sond.

Poge 1 of 2




312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Project_Pall Corp. Glen Cove |Locotion 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
well Number PT—17I

c o - § o . .
;E é g =| 3 S § Description
e < &’fE\ :é_ 2 _§ ot (Color, Texture, Structure)
Sg&i Eé %@ Ec::‘ S d:s g § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
(30'-35") No recovery.

(35'-40") No recovery.

24 (40'-45") Brown, wet, fine SAND. Poor recovery.

17.3 (45'-50") Light brown, wet, fine SAND, some medium and coarse
sand.

28.1 (50'-55") Same as above.

(55'-58’) No recovery.
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ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-18lI
PATCHOGUE, N.Y. 11772 Proiect Numb
SXZE  PHONE: (631) 207-9005 roject Number
“roject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y. \ ©PT-16!

-wr , " MW - 4P
Date Drilled 10/3/02 T.D. of Hole o8 Diameter ___ 8 * OPT-175 tMW—d;PI
T.0.C. NA Water Depth, Initial NA ©PT-171 Hw-a0
Screen: Diam. 4" Length 20' Slot Size __0.020"

" , [ @pPT-18S
Casing: Diam. 4 Length 35 Type __Sch 40 pvc ¢
Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger Fro1e® i
Driller Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
g 12 |2 l¥l s .
s | = S=|X| = |8 Description
2 |8~ |[Se|e] ¢ |
T _B = § 5 |la (Color, Texture, Structure)
e 28 |RE B3| &| & |G| Troce <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%
— 0 —T mmp (0-6") Asphalt/basecoarse. Hand dug to 5 feet.
— 1 :5 : z
—_ 5
|z ([ it 6.3 z PT|((6"-5") Black/brown, dry, PEAT and medium SAND.
L R R :
NEHX :
L5 (K] KK
NN
L (K K
o EX
VRIS
-y \/< \N/<\ 8.9 SW|(|(5'-10") Dark brown, dry, fine and medium SAND, trace coarse sand.
AR
EEISNEEON
X K
- N X
10 R
/\/ ‘//\\,
BRNE
12 | <//\< -
13 (/>, (//\: 12 sw| (10°'-15") Brown, wet, fine SAND, some medium sand, trace coarse
— L ) sand.
s YR
=15 [P PN
YN
RERIARN
NEAX
=17 X S
>)§ DAY 10-9 SwW|(| (15°-20") Same as above. Boulder at 18 feet.
19 | A
NEN
20 K (K
N PN
| ZIWYS
PARISNEEYN
WK
—22 Y PN . e
A K 7.8 SW|[(20'-25') Same as above.
-23 [N A |
25 (N X
N KL
NN
27 K] KR | .
) N 8.4 |SW|[(25'-30") Light brown, wet, fine SAND, some medium sand, little fine

w28 (K K

‘/\Q‘ N gravel.
— 30
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PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

PHONE: (631) 207-9005

Well Number

>roject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y.

PT—18I

-
5 =4 - IS @ . -
2 s S| S || 8 Description
o o — O
£z .E &’/é\ :ié_ 2 ;2_ (Ln) (Color, Texture, Structure)
gé_’/ Eé gg c% 3 5:3 g § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
7.5 SW|[(30°-35") Light brown, wet, fine SAND, some medium sand, little fine
gravel.
10.5 SW|[(35'-40") Same as above.
6.8 SwW| (40'-45") Light brown, wet, fine SAND, little coarse sand.
13 SW|[(45'-50") Same os above, trace coarse sand.
10.7 Asc || (50'-55") Light brown, wet, fine SAND, some clay.
18.6 sc|(55'-60") Same as above.

T T
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ENVIRO-SCIENCES, INC.

$ 312 E. MAIN STREET Well Number PTMW—1|
PATCHOGUE, N.Y. 11772 Proiect Number
waatafutu
woe PHONE: (631) 207-9005 J
ro ject _Poll_Corp. Glen Cove | gcotion 30 Sea Cliff Ave., Glen Cove N.Y. \ —._-—x—-"‘*'"*";‘/}
-Tf—:—fs—f-‘—x 5o s p
Date Drilled ___10/11/02 TD. of Hole 97 Diometer __ 8 | 7
®
T.0.C. NA Water Depth, Initial NA ®PT-14i
B3
Screen: Diam. 4" Length 10’ Slot Size 0.020" ¥ emw-11PS ot sn
4 MW-11P| PTMW=1S o
Casing: Diam. 4 Length 45 Type Sch 40 pvc 2 *aw-11PD me_:* ®PT—151
Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger
Driller Carl_Pederson Log by, Tom Stolworthy  Sampling Method Split Spoon
c o - i o
2 s cx=x| S |8 Description
2 2 Se|s| ¢|°
=gl _% =t | 3 S £ g (Color, Texture, Structure)
88| 25 |28 (&3 &| & |8 Troce <10% Little 10% to 20%, Some 20% to 35% And 35% to 50%
— 1 |8 —
— 2 — (0'-4) Hand dug to 5 feet. 6" Asphalt/basecoarse.
— 3 |B L
N
— 5 >//\\\' (4'-6") Brown, dry, fine SAND, little coarse sand ond fine gravel.
L6 IR
)
K
-7 N L
- o (K
- /\/ —
D
N
g ///\\<
—10 (//3 >\ 20.3 (9'-11') Brown, wet, fine SAND, some medium sond, troce fine gravel.
11 (//t\\
12 1K —
X
L 13 /\\ -
N
K
—14 ///\\/
—15 \//\\: |19 (14'-16") Grey, wet, medium ond coorse SAND, little fine gravel.
—16 [P
«
R N
18 I
7
191
L20 >//\$' 40.3 (19°-21") Grey, wet, medium and coorse SAND, little fine gravel.
21 |
8
L 292 \//\\ -
/\\
—23 [N —
N
—24 (//\<
—25 //\\ 8.3 (24’-26") Grey/brown, wet, fine SAND, some medium and coarse sand,
o6 ~\//\\ little fine gravel. .
N
L 27 \//\' |
X
-r-28 \///\\\ —
—29 >/;\\
30 KN 80.3 (29°-31") Same os obove.

File: PTMWI1ILOG.dwg
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Project Pall Corp. Glen Cove [ ocation 30 Sea Cliff Ave., Glen Cove N.Y. pgte _10/11/02

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PTMW-1I

.
5 o - IS = ..
2 | S Ew|Z| S |8 Description
2 3 Sel| o v O
== = 3 . 3 s |wn (Color, Texture, Structure)
§§ =5 |28 55 e g § Trace <10%, Little 10% to 20% Some 20% to 35%, And 35% to 50%
_i? 1/7/\\§ 5.0 (29'-31") Same as above.
B N _
32 \//\\\
- 7 -
33 ><\\
\\ 10.6 SP| (34'-36") Light brown, wet, fine and medium SAND, some coorse sand,
little fine gravel.
17.9 <GP |[(39'-41") Light brown, wet, fine GRAVEL, some coarse and medium
: sand, little fine gravel.
i 4.6 SC|[(44'-46") Light brown, wet, fine SAND, some clay, little medium sand,
2" grey, clay lens at 45'.
11 3.9 70% (49°-51") Light brown, wet, fine SAND, little medium sand, then
grey, moist, clay and silt.
1131 80% (54'-56') Same as above.
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ENVIRO-SCIENCES, INC.

@ 312 E. MAIN STREET Well Number PTMW—2|
PATCHOGUE, N.Y. 11772 Pro iect Number
A
S PHONE: (631) 207-9005 J o
MW-11PS
°ro ject _Pall_Corp. Glen Cove | gcation 90 Sea Cliff Ave., Glen Cove N.Y. * w-11P CHERSIN: \\
- ' " MW-11PD PTMW—15
Date Drilled __10/14/02 T.D. of Hole __ 99 Diameter 8 24 I ST
T.0.C. NA Water Depth, Initial NA DETTUS pTMW-2S
Screen: Diam. 4” Length 10’ Slot Size _ 0.020" | &7 Foruw-z
., , = ®PT-186i
Casing: Diam. 4 Length 45 Type Sch 40 pve SRR
Drilling Co. Lond, Air & Water Env. Drilling Method Hollow Stem Auger i
Dritterr__ Carl Pederson Log by Sabine Winslow Sampling Method Split_Spoon
[= o - I o
2 |5 || S |5 Description
2 3 So|l & o ||©
=Tl _B =€ | “él 3 £ 9 (Color, Texture, Structure)
§.\__‘,‘_’/ gé 28 =3 é S |G || Trace <10%, Little 10% to 20%, Some 20% to 35% And 35% to 50%
— 0 -
4 h |
— 2 0.0 — (0'-4) Hand dug to 5 feet. 6" Asphalt/basecoarse.
— 3 |B d -
s N
- 5 74 //\\' 0.0 (4'-6") Brown, wet, medium to coarse SAND, little fine and coarse
6 (//\ //\< grovel, troce cobbles.
B ON
; IR & B
- S KK
- 8 ///\ //\’ —
g ?//\ //Q
10 |[IX /\\ 0.0 (9°-11") Brown, wet, medium to coarse SAND, little fine to coarse
SN |
__1 1 // //\, gravel.
RBR
—12 KK N —
Y PN
| WA _
[ERISNEN
ZSNBA
—14 >//\ //\§
—15 >/;\ //\\; 0.0 (14'-16") Same as above.
—16 [N PN
SER
17 X /A —
19 R R
N P
20 >//\ //\\\ 0.0 (19°-21") Same as above.
& 7
—21 [EY B
NI
\/ /\
< N
04 \///\ //\s —
—25 </> //\\ — (24'~-26") No recovery.
| o6 (//i //i\\ L
27 (//\ //\\\ -
- r28 >//\ //\\ —
29 |5y K
7 &
- 30 KA KS 0.0 SP ((29°=31") Dark brown, wet, fine to coarse SAND, little fine to coarse
gravel.

PTMW21L0G.OWG
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

roject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. pote _10/14/02

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW-=2I

-
c o - < o ..
2 1S [5=|x%| 8|5 Description
(o] O e O
e .E &’fE\ ‘;% g .:E: 2 (Color, Texture, Structure)
gt&; §§ og E%§ d:S S § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

(34'-36') Brown, wet, fine to coarse SAND, little fine to coarse gravel.

(39'-41") Same as above.

(44'-46’) Poor recovery, rock in spoon.
Brown—gray, wet, fine to coarse SAND, littie fine to coarse

gravel.

||I|I|I|I|I
ilBilcL || (49'~51") Brown, wet, dense SILT ond CLAY.
ol

CL
(54'-56') Brown, wet, dense SILT and CLAY to 55 feet then
ML Brown, wet, dense SILT.

Page 1 of _2




ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Numker PTMW-2I
PATCHOGUE, N.Y. 11772 Pro iect Number
S PHONE: (631) 207-9005 Ject humbe
f WW-5PI e
“roject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. \\ MW—SF’*-#; o s
, . mw-spp™ T PT-111®
Date Drilled 10/11/02 T.D. of Hole —_ 37" Diameter ___ 8 | /e me—ss** X
X o, PTMW-3i .
T.0.C. NA Water Depth, Initial NA I~ — F o7 s
i '  {PrMw-s6s, s PTMW-4S,
Screen: Diam. 4 Length 10 Slot Size __0.020 -+ = . -
PTMW-6I PTMW=g! 07-121(
Casing: Diam. 4" Length 45’ Type Sch 40 pve o, a \
MW-10PS
Drilling Co. Land, Air & Water Env. Drilling Method __Hollow Stem Auger + 7T RE
Drilter___ Corl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
5 =4 — i\? =4 ]
2 S S=X| S |8 Description
=] [ o o
e _%‘3) &"E‘ :?é‘x g _‘é 0 (Color, Texture, Structure)
eIl 23 [[RE2 |88 & || & |G| Troce <10% Little 10% to 20%, Some 20% to 35% And 35% to 50%
— 0 |I ‘
1
1 el b
— 2 (0'-4") Hand dug to 5 feet. 6" Asphalt/basecoarse.
| 3 3338 ,@
RABR
N D 7
— 5 >/<\ \//\\ 0%/ (4'-6") Black/brown, moist, CLAY and fine SAND, some coarse sand.
L5 [N A
K K
wr g (XY K u
RN
—10 g//\\\’ <//\\ 9.6 20% SW|[(9'-11") Light brown, wet, coarse and medium SAND, little fine gravel.
-1 | KA
—12 ?/> ?//\\\ —
y/>/ \///\!
\
—14 >//\\, >\\<
—13 //\> ~\///\, 42.1 50% SW(|(14’~16") Grey, wet, medium and cocrse SAND, little fine gravel.
\¢
SEREARN
A ONA
=17 |2 X —
N PN
—18 K] K —
19 [l IR
N I }
—20 >/<§ >//\Q 136.2 30%|: (19'-21") Light brown, wet, medium ond coarse SAND, some fine sand,
o1 \//\\' \//\\ ' little fine ond coarse grovel.
22 ///\\\/ ///\\\
22 |
23 Y P —
24 IR
25 (/% Q 26.2 5% SM|((24°=26") Light brown, wet, fine SAND and SILT.
b/, .
N N
20 Y A B
27 K] K
-y 28 N \/\\ —
29 1KY K
X ///\, :
—30 |PSLBaNI51 2 15%|t SW(l(29'—31") Brown, wet, medium SAND, some coarse sond.
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Project Pall Corp. Glen Cove | ocation 30 Seoc Clhff Ave., Glen Cove N.Y. pote _10/11/02

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW-=3I

-
5 o - 1S o .
2 |5 SwlZ=| S |8 Description
E b3 S| & v |G
=zl _% |=F :E}. | £ |w (Color, Texture, Structure)
8s|l 28 |28 |&s|l& | & @ | Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
| 37.1 SW|[(34'-36") Light brown, wet, medium SAND, some coarse sand.
B
32.3 40%|t SW| (39'-41") Same as above.
44.8 50%-;3;3'3] SC || (44’-46") Light brown, wet, medium and coarse SAND, little medium
77 gravel, trace fine sand and fine gravel
22.0 30%|7 SC (| (49°-51") Light brown, wet, SILT and CLAY, little fine sand.
29.3 40% SC || (54'-56") Light brown, wet, fine and medium SAND, trace cooarse sand.

Poge_1 of 2



PATCHOGUE, N.Y. 11772 '
PHONE: (631) 207-9005 Project Number .

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PTMW—4|

Pall Corp. Glen C 30 Sea Ciiff Ave., Glen Cove N.Y.| N 7o+ i "™ %%

2 iect (o] orp. en ove Location ea 1 ve., v T g

roJe ocat ' i \mec-u* @p1-121

Date Drilled 10/12/02 T.0. of Hole __58  Diameter __ 8 B O R

T.0.C. NA Water Depth, Initial NA SO wW-12p5,
T PT-131® * 4

" s . » MW-—12PI

Screen: Diam. 4 Length 10 Slat Size 0.020 MW—12PD

@ pT-51 St

Casing: Diam. 4’ Length 45' Type Sch 40 pve M [
Water Env. Drilling Method Hollow Stem Auger

Drilling Co. Land, Air &
Driller: Carl Pederson Log by Sabine Winslow Sampling Method Split Spoon

9

Description

(Calor, Texture, Structure)
Trace <10%, Little 10% ta 20%, Same 20% ta 35%, And 35% ta 50%

Well
Construction
PID Readin
(ppm)

Blow Count
Somple #
Recovery (%)
Graphic Log
USCS Class

61.2 — (0'-4") Hand dug to 5 feet. 6" Asphalt/bosecoarse.

96.3 (4'-6") Dark brown—gray, coarse to medium SAND, little coarse ond

medium gravel, troce fine cabbles.

118 (9'-11") Light brown, wet, fine to medium SAND, little coarse sand,

trace fine and caarse gravel.

NS

X/,

LN

N —
\'/

D

N
o

N

N
IS
\'/
7

158 (14'-16") Light brown, wet, fine ta medium SAND, little coarse sand,

little fine and medium gravel.

I
(@}]

P4
N2

N
[0)]
746 \/
N

U4

A
~J
NS
N

IN
[04]
AN
/>\//

]

(o]
N

7

X2

381 15%|f:

N

(19°-21") Gray, wet, coarse SAND and fine and medium GRAVEL, little
medium sand, trace fine sand, trace fine cabble.

NS
7

1
N NN
NN -
CQANINK
NN

V4

r
N
N

o

(24'-286") Light brawn, wet, medium to coarse SAND, little fine to
medium gravel, trace coarse gravel

!
N
w

N

178 15%

59.3 (29°-31") Light brown, wet, coarse SAND and fine to medium GRAVEL,

little medium sand, trace cobbles.

FILE: PTMW4ILOG.OWG Page 1 of _2_



PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Project _Pall Corp. Glen Cove | gcaotion 90 Sea Cliff Ave., Glen Cove N.Y. pgte _10/12/02

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW-4I

,
5 =4 - S =4 .
2 |5 S| S |8 Description
s S S o © 2) (&)
== || _ = e : _8. 2l 5 e (Color, Texture, Structure)
é&é gé gg ss 5:3 g § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 507%
N[ 10.0 35% SP|[(34'~36") Light brown, wet, coarse SAND ond fine to coarse GRAVEL,
trace fine cobbles.
11.9 SW( (39'-41") Reddish—light brown, wet, dense fine SAND, little silt, trace
gravel.
i (44'-45') Light to reddish brown, wet, SILT and CLAY, then
1189.2 80% (45'-46") light brown, wet, fine to medium SAND, trace fine gravel.
184.3 30% Sw|| (49'-51") Light Brown, wet, medium to coarse SAND, little fine to
medium gravel, troce coorse gravel.
1155.3 SW| (54'-56") Light brown, wet, fine SAND, little silt, trace medium to
coarse sand.

Paoge_1 of _2_



ENVIRO-SCIENCES, INC.
312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

waAntate
[t
L

Project _Pall Corp. Glen Cove

Date Drilled 10/10/02

T.0.C.

NA

Screen: Diam. 4 Length

Location 30 Sea Cliff Ave., Glen Cove N.Y.

Well Number

PTMW—=3I

Project Number

\

T.D. of Hole

Water Depth, Initial

10°

58’

Diameter ~6'

NA / ® PT-1
Yy -
¥ MW 53

Slot Size 0.020" » 75

Casing: Diam. 4" Length

45’

*ormw—s!
Sch 40 pvc @® PT-21

Type

Drilling Co. Lond, Air & Water Env. Drilling Method

Driller___ Carl Pederson Log by

Tom Stolworthy

MW—5P14-
MW-5P-4-

7—x—‘X

PT-91®

PT-101 ®

Hollow Stem Auger

Sampling Method Split Spoon

g

)
Construction
PID Readin
(ppm)

Blow Count
Somple §

Recovery (%)
Graphic Log
USCS Class

(Feet
Well

Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

Description

(Color, Texture, Structure)

A

Qoo

NS
/x2§7

2
.

2D
RL
2

OO

1134 30% SP

N

X
\/

340 25% SP

&@lllll

N
N
NN
N

|

N

I
N
TN
X
N

N
[9)]
X
N
N

N

[0)]
N
N
N

2>
74
D

183 20% SP

\
N

4

N
~d
NS

7
N

N
I

N
(0]
AN
2%7
N
2§7
|

A
(e}
AN,
j@gy
7
Y

g

\,\&,

/\//

302 40% SP

\
N

N

]
N
X/
O
N

I
NN
N N
NS
NN
NN
N

T 1

X

N
NS
N

o

(@)}

NON
Q\//‘g\}\\

|
N
()]
NS
NN
/N
W

183 40% SP

S
AN

A

N
M
|

NN
[Co N ® ¢}
V4 P
NN
OO
|

ZN
@

80.3 50% SP

\
N

(0'-4)

(4-6)

(6'-8")

(9'-11") Dark brown, wet, fine and medium SAND, some coarse sand,

(14'-16") Dork brown, wet, fine and medium SAND, some coarse sand

(19°-21") Dark brown, wet, fine and medium SAND, some fine gravel

Hand dug to 5 feet. 6" Asphalt/basecoarse.

No Recovery. Rock in Spoon.

Brown, wet, medium SAND, some coarse and fine sand, little

fine gravel. Sheen, strong odor.

little fine gravel. HC odor.

ond fine gravel. HC odor.

little coarse sond. Slight odor.

(24’-26') Same os above.

(29'-31') Same as above.
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

“roject Pall Corp. Glen Cove |ocation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number

PTMW—3I

-

5 =4 - S =4 .

k- ||| 2|8 Description

2 S (|Se| e o O
s % =g |7 o 2 s o (Color, Texture, Structure)
23 TS og|las| 2 © | A | Troce <10% Little 10% to 20%, Some 20% to 35%, And 35% to 50%
[af =0 o< (v | x S 5

)
N\ 7
90.2 60% SP|{(6'-8") Brown/grey, wet, fine ond medium SAND, some coarse sand
// little fine gravel.

Page 1 aof _2_




N
0
N

PATCHOGUE, N.Y. 11772 Project Number

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW-6I

PHONE: (631) 207-9005

\\ Z/Pme—ss: T

>roject_Pall Corp. Glen Cove | pcation 30 Sea Cliff Ave., Glen Cove N.Y. \
, R | PTMW-6i
Date Drilled 10/10/02 T.D. of Hole __ 58  Diometer 8 ~ O, _a
T.0.C. NA Water Depth, Initial ~7 /L/Mw_mps*
" , " MW 10P] Fe
Screen: Diam. 4 Length 10 Slot Size __0.020 &/ Mw—10P0>

» . J
Cosing: Diam. 4 Length 45 Type Sch 40 pve /L/J
Hollow Stem Auger I 4 /\[’%

Drilling Co._Land, Air & Water Env. Drilling Method

Driller: Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon

Description

(Color, Texture, Structure)
Troce <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

Construction
PID Reading
(ppm)

Blow Count
Sample #
Recovery (%)
Grophic Log
USCS Class

Well

18.7 — (0°-4") Hand dug to 5 feet. 6" Asphalt/basecoarse.
Brawn/black, dry, fine and medium SAND, some peat,
little fine gravel.

MR
Y

|
S
74
o
N

I
W

NS
7
N

ZAlsc (4'-6") Dork brown, moist, SILT ond CLAY to five feet, then
/ Brown, ‘moist, fine and medium SAND, little caarse sond and
fine gravel.

22.6

( -
oo N O
SRR L
NN
NN
[

D

38.7 20% (9°-11") Light brown, wet, fine SAND, some medium and coarse

sand, trace fine gravel.

T
B
/]\\}//\

X

N\

N

60.5 50% SM||{14’-16") Ton/oronge—brown, dry to moist, fine SAND ond SILT.

1N
w
»

IR
[0)]
MR

I
~d
‘{/

I\

0
\'/
N,

04

[
©
7N

2

»

41.2 50% SM|[(19'—21") Light brown, wet, fine SAND and SILT, little fine gravel.

b
Q
X

N
X

RN
NN -
ZINTN
NN

s
o
XL
N>

i
N
w
N4
NN

(24’-26") Tan/orange—brawn, wet, fine SAND, some coarse sand.

74
»

23.2 70%

T
[e)]

[
N

~J

K/
I

0

[
NN
O W

74

N

(29'-30")Tan, wet, fine SAND, some medium and coorse sand,

25.4 30%
trace of fine gravel.
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

?roject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW-61

.
5 o - 9 =g st
Z s 5= = g Description
3 Q 5 &)
= £ e~ |02l 2| & Color, Texture, Structure
= 4 £ z £ 8 Q. 8
é}é gé %\% u% Sl & S a Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

[[[ﬂ]]]ﬂ]]ML (30'-31") Tan, wet, SILT, trace of coarse sand.
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1. Introduction

A groundwater remediation program is being implemented at a facility located at Glen Cove,
New York (GCNY). The groundwater at the site is contaminated with volatile organic
compounds (VOCs) that primarily include tetrachloroethylene (PCE), trichloroethylene
(TCE), dichloroethylenes (DCEs), vinyl chloride (VC) and two freons (i.e., chloro-

triflouoroethene and 1,1,2-trichloro-1,2,2-trifluoroethane).

In-Situ Chemical Oxidation is being evaluated as the remedial technology for the restoration
of the GCNY site. Potassium permanganate (KMnQ,) is the oxidant that is evaluated as the
oxidant to be used in this site. The Environmental Research Institute (ERI) of the University
of Connecticut was retained by Enviro-Sciences Inc. (ESI) to conduct bench-scale tests for
evaluating the feasibility of using KMnOj, to destroy PCE, TCE, DCEs, VC and freons. In
particular, the study has focused on the following: (1) a preliminary characterization of the
site soil and groundwater (2) the degradation of target VOCs by permanganate ions in the site
groundwater (3) the determination of oxidant demand for the actual site soil (4) the impact of

oxidant injection on soil metal leaching.

2. Goals of Proposed Tests

Four bench-scale tests recognized as Tasks 1A, 1B, 1C and 1D were conducted.

e Task 1A: Preliminary soil and groundwater characterization

e Task 1B: Oxidation of VOCs in the site contaminated groundwater by KMnQO,

e Task 1C: Determination of oxidant (KMnQ,) demand of the GCNY site soil

e Task 1D: Examination of the extent of metals leaching from soils due to KMnO,

oxidation

The goals of the tests were to investigate the feasibility of using KMnQy to remediate the
VOCs at the GCNY site. In addition, the oxidant demand of the actual site soil and the
impact of oxidant injection on metal leaching from the site soil were determined.

Investigation methods used to fulfill the proposed tests are described below.



3. Experimental Section

3.1 Soil and Groundwater Characterization (Task 1A)

The characteristics of the site soil and groundwater are valuable and useful for data
interpretation of the proposed tests and for future field applications. Duplicate soil samples
(sample ID TS1-S) and groundwater samples (sample ID TS1-GW), collected near MW-
12PS, were characterized for parameters including metal content [e.g., iron (Fe), aluminum
(Al), manganese (Mn), chromium (Cr), arsenic (As), selenium (Se) and lead (Pb)], pH and
total organic carbon content (TOC). The soil was also characterized for its grain size

distribution. A list of the analysis methods employed is summarized in Table 1.
o Selection of Sample Soil and Groundwater for the Tests

Five soil samples (labeled as TS1-S to TS5-S) and five groundwater samples (labeled as
TS1-GW to TS5-GW) were collected from the GCNY site on 03/14/01 and delivered to ERI
on 03/15/01 by ESL. The groundwater samples were first analyzed for their VOC levels by
the SW-846 8260 method. The results showed that the TS1-GW groundwater contained all
targeted VOCs [i.e., chlorinated ethenes (CEs) and freons]. Thus, TS1-S soil and TS1-GW

groundwater were selected as the media for this study.

e Sampling for Characterization of Metals and TOC in Soil (TS1-S) and
Groundwater (TS1-GW)

Samples for metal and TOC analysis were collected in duplicate from the TS1-S soil and
from the TS1-GW groundwater, both samples were stored in 2-L amber glass jars and
preserved at 4 °C after being received. Sampling of the GCNY soil for metal analysis
involved placing approximately 25 g of soil from the soil container into two 20-mL glass
vials. The two vials were capped and delivered to ERI’s Metal Laboratory for metal
analysis, following ERI’s QA/QC protocol. Two 40-mL glass vials were used to collect the
TS1-GW groundwater. The level of selected metals (i.e., Fe, Al, Mn, As, Cr, Se and Pb) in
both soil and groundwater samples was determined using an induced-couple plasma atomic
emission system (Perkin-Elmer ICP-Optima 3300 XL) or a graphite furnace atomic
adsorption system (Perkin-Elmer Zeeman 5100 PC).
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Samples for TOC analysis were collected in duplicate into two 20-mL glass vials for both the
sample soil and groundwater. These samples were delivered to ERI’s Nutrient Laboratory
for TOC measurement using CHN Elemental Analyzer (for soil samples) or TOC Analyzer

(for groundwater samples).
¢ Soil pH Measurement and Grain Size Analysis

The soil pH measurement is performed by following SW-846 Method 9045C, an
electrometric procedure for measuring pH in soils, sludge and waste samples. The
measurement of the soil pH involved adding 20 g of the site soil (with moisture content of
8.1% by weight) and 20 mL of D.I. water in a 50-mL beaker. The beaker was covered with
aluminum foil and continuously stirred for 5 minutes. The soil suspension was then let to
stand for 1 hour to allow most of the suspended particles to settle down. The soil pH was

determined by measuring the pH of the supernatant in the soil-water mixture.

The grain size distribution of the GCNY soil was determined following ASTM Method D
422-63. The fraction of gravel, sand, silt and clay in the sample soil was determined using a-

series of sieves of specified openings

3.2 Oxidation of VOCs in the GCNY Groundwater by KMnQ, (Task 1B)

The ability of KMnQO,s to degrade VOC contaminants in the site groundwater was
investigated in three sets of batch experiments (1B-1, 1B-2 and 1B-3), 1B-1 and 1B-2 being
two experiments with KMnO; in different doses (i.e., 0.25 g/L and 1 g/L) and 1B-3 being a
control experiment (i.e., without adding KMnO, solution). Five groundwater samples were
analyzed for its VOC levels prior to usage in the tests. The TS1-GW groundwater was foimd
to have VOC levels that were comparable to those reported in an early site investigation

report. It was thus selected as the media for the Task 1B study.

The experiments, as shown in Table 2, were conducted under isothermal, completely mixed
and headspace free conditions using syringe reactors (Figure 1). A typical experimental
system consisted of a 100-mL gas-tight glass syringe connected to a sampling syringe by
means of a control valve and luer-lock fitting. The loss of VOCs due to evaporation was

minimized by maintaining a zero-headspace condition in the reactor by moving the plungers



of both the sampling and reactor syringes simultaneously during the injection of reactants or
sampling. At least two samples were collected each day from the reactor and analyzed by a
GC-MS system for VOC levels. The samples after being collected were immediately
quenched with 5 (1B-1) or 20 pL (1B-2) of IN sodium thiosulfate (Na;S,0;) to stop the
reactions between KMnQO, and VOCs. Other parameters including pH, chloride and KMnQO,
concentrations were monitored only in the beginning and at the end of the experiments. The
e)fperiments were continued for a period of three days (72 h). A list showing experimental
conditions and monitored parameters for Task 1B is shown in Table 2. The tests established

the VOC degradation by KMnO, oxidation against time.

In a typical run, ~110 mL of contaminated site groundwater (preserved at 4 °C) and a Teflon-
coated stirrer bar were first placed into a syringe reactor. Two samples (5 mL each) were
then collected from the reactor and injected into 43-mL volatile organic analysis (VOA) vials
that had deionized (DI) water of 38 mL. These two samples were used to determine initial
VOC levels in the reactor. Subsequently, 2.5 mL of stock KMnO, solutions (10 g/L for 1B-1
and 40 g/L for 1B-2) was injected into the reactor to obtain a desired initial KMnOQ,
concentration (i.e., 0.25 g/L and 1 g/L) and to initiate the reactions. A control experiment
(without KMnQy injection, Task 1B-3) was conducted paralleled to Tasks 1B-1 and 1B-2 to
elucidate the degradation of targeted VOCs by KMnQO, oxidation. Parameters such as
chlorinated ethenes and two detected freons were monitoring with time by the GC-MS
analysis. Other parameters including KMnQO, chloride and pH were measured in the

beginning and at the end of the experiment.
e Measurement of Monitored Parameters (KMnOy, chloride and pH)

KMnO,4 concentrations were determined using an UV-VIS spectrometer (Milton Roy,
Spectronic 601). The instrument was set-up for this particular experiment at the wavelength
of 526 nm, where KMnO, shows its maximum of light absorbance. KMnQ, samples were
filtered using 0.45 um filters and measured immediately after sampling. The concentration
of KMnQ,4 was obtained using a pre-built calibration curve, v_vhich relates the absorbance as a

function of the concentration. Chloride was determined using an ion chromatograph (Dionex



DX-500) equipped with an ion exchange column (Dionex Jonpac 4 mm ASSH). All the pH

determinations were made using a pH meter (Accumet, Fisher Scientific).

3.3 Determination of Oxidant Demand of the GCNY Soil (Task 1C)

The GCNY sample soil was determined for its KMnO4 demand through a set of vial
experiments performed in duplicate. The experiments were conducted using a vial rotator
system (minimizing the breakdown of soil particles) under various KMnOu/soil ratios (e.g., 1
mg/g, 2 mg/g, 4 mg/g, 8 mg/g, 16 mg/g, 40 mg/g) at 20 °C (Figure 2). A summary of the
experimental conditions is shown in Table 3. KMnO, concentrations were monitored every
two to three days during the test. The soil oxidant demand (SOD) was determined using

equation 1.

SOD = V(Co-Cs)/Myoi (1)

where V = total volume of KMnOQj, solution in the vials; Cy = initial KMnQ, concentration;
C, = KMnO, concéntration at the relatively steady state or at 14 days reaction period; m,; =

the mass of dry soil in reactors

The test was terminated and the SOD was calculated when KMnQO, concentration reached a
steady state condition or the experiments reached a 14-day testing period (whichever came
first). The results of the test provided the oxidant demand of the GCNY soil and the

information on reactivity of the site soil with KMnOs,.
3.4 Impact of KMnO, oxidation on Soil Metal Leaching (Task 1D)

The impact of KMnQ, oxidation on the leaching of several metals (i.e., Pb, Cr, As and Se)
from the soil was investigated by determining the increase in dissolved metal ions in the
samples (made in Section 3.3) at the end of the test. The amount of the increase in dissolved
metal ions was determined by comparing the metal ion concentrations of control samples
with those of the KMnOy-containing samples. The pH and oxidation-reduction potential
(ORP) of all samples were measured so that the correlation between metal leaching with pH,

ORP and KMnOy concentration could be established. The results of Task 1D provide the



information on the impact of KMnQj, injection on the leaching of metal ions from the site

soil.

4. Results and Discussion

4.1 Soil and Groundwater Characterization (Task 1A)

Tl;e soil and groundwater collected from a location near MW-12PS at the GCNY site were
characterized for VOCs, metals, TOC and pH. The metal contents of the sample soil and
groundwater are listed in Tables 4 and 5, respectively. The GC-MS analysis data of the TS1-
GW groundwater is shown in Appendix A. The results indicate that the groundwater is
contaminated by cis-1, 2-DCE (374 pg/L and 375 pg/L), TCE (91.1 pg/L and 93.8 pg/L),
VC (27.7 pg/L and 24.6 pg/L) and two freons (i.e., chloro-triflouoroethene and 1,1,2-
trichloro-1, 2, 2-trifluoroethane). The two detected freons are not in the chemical list of the
EPA SW-846 8260 method and their quantification standards are currently not available in
the market. Therefore, integration area based on the GC-MS chromatogram was used to
evaluate their degradation in this study. Two other contaminants (i.e., m-xylene + p-xylene

(7.2 pg/L and 7.3 pg/L) and dichloromethane (18 pg/L) were also found in the TS1-GW

groundwater.

The metal analysis indicates that iron (5260 mg/kg and 5160 mg/kg) and aluminum (1558
mg/kg and 1811 mg/kg) are relatively abundant in the sample soils (Table 4). Se, As and Cr
are three metal elements whose mobilization due to KMnQyj injection is of concern. The soil
contains Cr in the level of 9 to 14 mg/kg and has As and Se close to the instrument detection
limits (Table 4).

Grain size analysis shows that the sample soil primarily consists of fine sand (32%) and silt
(32%) mixed with medium and coarse sand (18%), gravel (12%) and clay (6%) as shown in

Figure 3. This soil has a pH of ~8.0 and a total organic carbon content of ~0.1%.

The TS1-GW groundwater contains iron (9960 pg/L and 10900 pg/L), aluminum (5170 pg/L
and 5710 pg/L) and manganese (3510 pg/L and 3520 pg/L) (Table 5). As and Se are below



the instrument limit and Cr is in the level of 22 to 24 pg/L. The sample ground water has a
pH level of 6.8 and a TOC level of 29 mg/L.

4.2 Oxidation of VOCs in the GCNY Groundwater by KMnO, (Task 1B)

The ability of KMnOQ, to degrade target VOCs (i.e., PCE, TCE, DCEs, VC and freons) in the
GCNY groundwater was investigated at 20 °C and under completely mixed conditions.
Three sets of batch experiments under various reaction conditions were conducted (Table 2).

In the first and second set (1B-1 and 1B-2), different concentrations of KMnQO, solutions

“(i.e., 0.25 g/L and 1 g/L) were employed separately to degrade VOCs in the site groundwater.

The third set (1B-3) was the control experiment where no oxidant was added in the reactor.
Degradation of PCE, TCE, cis-DCE and VC in the three sets of batch experiments is given in
Figures 4 to 6, Table 6 and Appendix B (showing the GC-MS raw data of Task 1B samples).
The results indicated that KMnQ4 degraded both VC and cis-DCE within 2 hrs (the first
sampling point). TCE and PCE were degraded to below their method detection limits (~1
pg/L) within 32 h. The ability of KMnO, to degrade PCE, TCE, cis-DCE and VC is
illuminated when comparing the'data of 1B1 and 1B2 experiments with that of 1B-3 (the
control experiment). The control experiment in which no oxidant was added showed

relatively constant concentrations of VOCs in the GCNY groundwater during the experiment.

Indeed, the behavior of rapid degradation of chlorinated ethenes (CEs) including PCE, TCE,
DCEs and VC by KMnO4 was expected. While the degradation rates of these compounds
were too fast to determine under the test conditions (i.e., low CE concentrations), the kinetics
data of oxidation of CEs with KMnQOj4 can be found in the literature (Huang et al., 2001).
The kinetics study by Huang et al. (1999 and 2001) indicates that KMnQO, can completely
mineralize CEs (i.e., oxidatively transform CEs into chloride and carbon dioxides).
Permanganate is primarily reduced to manganese oxides during the reactions. The final

products of KMnQ, oxidation of CEs are nontoxic to the environment.

Of the two detected freons, chloro-triflouroethene was rapidly degraded (i.e., within 2 h) in
KMnQOy solutions in sets 1-B1 and 1-B2 (Tables 7 and 8) while 1,1,2-trichloro-1,2,2-trifluoro
was degraded in a relatively slow rate. However, it is expected that both ferons may go

further to completion once the oxidant remains in the solutions. Additionally, in 1B-3 (the



Iy am—

-

control experiment), degradation of 1,1,2-trichloro-1,2,2-trifluoro ethane was observed,
indicating biological activities might have occurred in 1B-3 during the experiment. Of the
two other trace contaminants found in the groundwater, m-xylene and p-xylene were rapidly
degraded by KMnQO, while dichloromethane showed little reaction with KMnQO, (Appendix
B).

The pH, chloride and KMnO4 were measured for all the three sets in the beginning and at the
end of the experiments. The results are shown in Table 9. The average pH value was 6.84
for all the three sets in the beginning and was 6.74 for 1B-1, 6.86 for 1-B2 and 6.96 for 1-B3
at the end of the experiments. KMnO, concentrations decreased from 250 mg/L to 195 mg/L
in 1B-1 and from 1000 mg/L to 773 mg/L in 1B-2. The chloride concentration in 1B-1 and
1B-2 remained ~45 mg/L because the influence from dechlorination of the VOCs (in pg/L

level) in the sample groundwater was not significant.
4.3 Oxidant Demand of the GCNY Soil (Task 1C)

The oxidant demand of the GCNY soil was determined through a set of vial experiments
under various KMnQ,/soil ratios and a water/soil ratio of ~4:1 at 20 °C. The results are
shown in Figures 7 and 8, where the KMnOjy concentration (in C/Co) versus time (h) was
made to show the consumption tendency of KMnQ, in the actual site soil and in DI water,
respectively. It is evident that KMnO, concentrations remained nearly unchanged in DI
water over the course of the test (Figure 8), while KMnO, degraded in the GCNY soil
(Figure 7 and Appendix C). KMnOjy concentration in higher KMnO, dose vials (i.e., 4 g/L)
decreased rapidly in the early stage and slowed down after a reaction period of 120 h. Since
the KMnOj4 concentration remained relatively constant in control experiments (with no soils),
the consumption of KMnO;, in the site soils revealed the demand of soil constituents for
KMnQO4. For lower concentration vials (0.25 g/L), KMnOs concentration changed more

rapidly during the tests and it was almost completely consumed by 336 h.

The data, observed in the test period of 14 days, was used to determine the SOD using
equation 1. The results as shown in Figure 9 and Appendix D indicated that the SOD of the
GCNY sotl varied from ~1.0 to 4 g KMnOy/kg soil, influenced by the oxidant concentration.

The SOD increased as the dosed KMnOj4 concentration increased, most likely because the



reactivity of permanganate with many organic and inorganic compounds is greater in a
higher KMnOy concentration. In addition, soil-induced KMnO, decomposition may also

contribute in a significant degree to the observed phenomena.
4.4 Impact of KMnO, oxidation on Soil Metal Leaching (Task 1D)

The impact of KMnO; concentration and ORP on the mobility of four selected metals (i.e.,
Pb, As, Cr and Se) of environmental concern was investigated. The change in dissolved
concentrations of the four selected metals after 14 days of tests is shown in Table 10 and
Appendix E. The data indicates that As remained in not-detected level while Cr, Pb and Se
had little increase (in pg/L level) at the end of the tests. The increase in Se is likely from the
impurities of KMnO, used in this study since the Se level in both the sample soil and
groundwater is not detected. The slight increase in Cr, most likely the hexavalent Cr under
the test conditions, is possibly mainly due to the oxidation of naturally occurring chromium
oxides in the soil. However, the increased level (e.g., 102~215 pg/L) is likely to be
attenuated by natural soils thrbugh both adsorption onto soil surface or by soil reducing
capacity. The impact of KMnO, ~oxidation and increased ORP duﬁng the tests on the metal
leaching of As, Pb, Se and Cr from the GCNY soil appears to be insignificant.

5. Conclusions and Recommendations
CONCLUSIONS:

This study was conducted to investigate the feasibility of using KMnOy as the in-situ oxidant
to degrade VOC contaminants at the GCNY site. In addition, the oxidant demand of the
GCNY site soil was determined, and the impact of KMnOjy injection on metal ion leaching
from the soil was evaluated. Based on the experimental results, the following conclusions

were made:

e KMnO;, rapidly degraded PCE, TCE, cis-1,2-DCE, VC, chloro-trifluoroethene and

xylenes in the GCNY sample groundwater under the experimental conditions.



Remediation of soil and groundwater contaminated with the above compounds by in-situ
KMnQ, oxidation is a feasible and effective alternative.

The degradation of 1,1,2-trichloro-1,2,2-trifluoroethane in the control experiment implied
that active biological activities might have occurred in the control experiment during the
test. In addition, 1,1,2-trichloro-1,2,2-trifluoroethane in the site groundwater was slowly
degraded by KMnQ, oxidation.

. The oxidant demand of the GCNY soil was in the range of 1~4 g/kg soil for KMnO, and

it appeared to increase with the increase in KMnQO, concentration.

The soil has a low oxidant demand. KMnO, consumption by soil substances is not
considered a hindrance to the use of in situ KMnQO; oxidation technoloéies.

The sample soil contains Cr in the level of 9 to 14 mg/kg and has As, Pb and Se close to
or below the instrument detection limit (0.199 mg/kg). The data in Table 10 indicates
that the impact of KMnQ, injection on the metal leaching of As, Pb, Se and Cr from the
GCNY soil is not significant.

RECOMMENDATIONS:

This feasibility study illuminates the ability of KMnQ, to destroy VOCs including PCE,

TCE, cis-1,2-DCE, VC, chloro-trifluoroethene and xylenes in the GCNY groundwater. It

appears that In Situ KMnO,4 Oxidation is a feasible remedial technology for the GCNY site.

To enhance the effectiveness of KMnO, oxidation in the remediation application, based on

the experimental results, ERI recommends the followings:

The GCNY soil has a low KMnO,4 demand, and the decomposition of KMnO, in the soil
matrix is slow. Thus, a low KMnO;4 dose (e.g., 1 g/L or 2 g/L) is recommended to be
used during the remediation application.

The permanganate oxidation technology, like other chemical flushing technologies,
requires delivery of the oxidant to contaminants. While the ability of KMnQO, to destroy
VOCs and the suitability of the oxidant being used in the site soil have been
demonstrated, the success of using this technology for clean-up of the contaminated site

depends on whether the oxidant is able to contact the contaminants. Thus, a precise site

10
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investigation and characterization is suggested so that an effective oxidant delivery

system can be developed.
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Table 1. A Summary of Analytical Methods Used in the Study

o 50 "

size analysis

pH, ORP and grain |

pH meter (Accumet Fisher Scientific)

and standard sieves

KMnO, Spectrophotometer (Milton Roy) Colorimetric method
VOCs GC-MS USEPA SW-846 8260
-Total organic Carbon | TOC Analyzer (for groundwater) and Standard methods for water
CHN Analyzer (for soil) and soil
ICP-AES/OES or AA-GFAAS 3050A for digestion/6010A for
Metals (Fe, AL, Mn, ICP or 70004 for GFAA (SW-
Pb, Cr, As and Se) 846)
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Table 2. Experimental conditions of Task 1B conducted to investigate the oxidation of
YOC:s in the GCNY groundwater by KMnO,

Aqueous Oxidation of VOC- VOCs, pH,
batch Set 1 VOCs in the contaminated (0.25 g/L) KMnQ, and
© (1B-1) GCNY groundwater chloride

groundwater by
KMHO4
Aqueous Oxidation of VOC- KMnO, 20 VOCs, pH,
batch Set 2 VOCs in the contaminated (1gL) KMnQ, and
(1B-2) GCNY groundwater chloride
groundwater by
KMHO4

Aqueous Control VOC- None 20 VOCs and pH

batch Set 3 experiment contaminated and chloride
(1B-3) groundwater

Note: KMnQy,, pH and chloride were measured in the beginning and at the end of each run.

13



Table 3. Test conditions of the vial experiments for determining soil oxidant demand

1 GCNY Site Soil 0.25 1 ~4:1
2 GCNY Site Soil 0.5 2 ~4:1
3 GCNY Site Soil 1 4 ~4:1
4 GCNY Site Soil 2 8 ~4:1
5 GCNY Site Soil 4 16 ~4:1
6 GCNY Site Soil 10 40 ~4:1

Note 1. All experiments were conducted in duplicate.

14
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Table 4. Results of metal characterization of the GCNY site soil

i’:}g. 5 l' 3 3./ 74 8 :A, ey

ES-soil-M 1.09 1.44 ND 1558 t4.4 5260 160
ES-soil-M(D) 0.748 1.80 ND 18111 8.73 5160 195
Detection Limit 0.199 0.199 0.496 | 0.248

0.496 } 0.248

Note: (D)= duplicated
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Table S. Results of metal characterization of the GCNY site groundwater

~ ES-GW-M "ND | S170 | 22| 9960 | 3510
ES-GW-M(D) ND | 5710 | 24 | 10900 | 3520
Detection Limit 4 10 5 10 5

Note: (D) = duplicated

16
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Table 6. Degradation of VOCs by KMnO, against time in the GCNY groundwater

jch:w

QS 7

72 ND/ND ND/ND ND/ND
1B2 0 54.18/53.32 275.2/281.22 66.22/68.8 11.18/11.18
2 ND ND 4.3 ND
8 ND ND 4.3 ND
22 ND ND ND ND
32 ND/ND ND/ND ND/ND ND/ND
48 ND ND ND ND
56 ND ND ND ND
72 ND/ND ND/ND ND/ND ND/ND
1B3 0 54.18 27348 66.22 16.18
2 52.46 270.9 69.66 13.76
8 51.6 268.32 71.38 15.48
22 52.46 268.32 68.8 17.20
32 50.74 259.72 67.08 17.20
48 49.02 256.28 67.94 17.20
56 49.88 254.56 65.36 17.20
72 50.74 254.56 67.08 16.34

N.D.= Non-detected
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Table 7. Degradation of chloro-triflouroethene by KMnO, with time in the GCNY
groundwater

v ' 5% 3 AR ;
1.00/1.00 1.00/1/00 1.00/1.00

0 0 0.92

0 0 0.86

0 0 0.90

0/0 0/0 0.82

0 0 0.75

0 0 0.74

0/0 0/0 0.71

18
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Table 8. Degradation of 1,1,2-trichloro-1,2,2-trifluoro ethane by KMnO, with time in
the GCNY groundwater

0 1.00 1.00 1.00
2 0.85 0.93 0.85
8 0.88 0.98 0.80
22 0.87 0.83 0.82
32 0.86/0.86 0.87 0.77
48 0.75 0.79 0.70
56 0.72/0.76 0.73/0.76 0.66
72 0.73/0.7 0.77/0.75 0.62

19




Table 9. The pH, chloride and KMnO;, in the beginning and at end of Task 1B

experiments

PR ’

0

pH | chloride, mg/L.

| chloride, m

g/L

R

';U,KMB,Q

4’,,'

1Bl [6.84]

4415

6.74

4424

194.72

1B2 ]6.84

43.93

6.86

44 4

772.86

1B3 [6.84

45.28

6.91

44.84

Control

[Ter) [PPSR (
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Table 10. The dissolved concentrations of Pb, As, Cr and Se in Task 1D vials after a

reaction period of 14 days

(23 Sample Metal concentration, pg/L
¥ o f i , Agd  As Cr Pb Se
0104025-ES-0D 0.00 7.85 360.00 ND 10 ND ND
010425-ES-0.25 13.87 7.59 440.15 ND 102 ND ND
-010425-ES-0.5 119.69 7.52 566.25 ND 142 60 16
010425-ES-1 508.99 7.51 590.75 ND 127 15 46
010425-ES-2 3263.91 7.43 611.20 ND 153 29 107
010425-ES-4 6179.96 7.40 627.90 ND 150 65 254
010425-ES-10 9096.15 7.38 651.40 ND 215 166 320

' 0104025-ES-0.25 = Sampling date-ES| sample soil-KMnQ, concentration
2 Parameters measured at the end of the tests.
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Figure 1. The syringe reactor system used in Task 1B experiment
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Figure 2. The rotator system used to determine soil oxidant demand
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Figure 3. Grain size distribution of the GCNY sample soil.
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Figure 5. Degradation of PCE, TCE, cis-1,2-DCE and VC by KMnO,
in Task 1B-2. Temp. = 20 °C; Initial concentration of 1 g/ KMnO,

26



3001
—_ 250 «."'. """"" o me ... P »
=
=1}
2 200 -
=
2
w 150 -
E
=
3 1007
=
=} b ~ ki o~ A== 4
@) 50 0. .. @ - ®-----. @i P P S ®
()(-"‘X“" ...... W e A, Wawmn b A e
O T — T
0 20 40 60
Time (Hours)
---e--- Vinyl chloride ---m--- (cis)-1,2 DCE
—~.a-- TCE ---x-- - Tetrachloroethene

Figure 6. The variatioil of PCE, TCE, cis-1,2-DCE and VC during Task
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GCNY soil with initial concentration of 2 g/ KMnOy4
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APPENDIX A:

The GC-MS analysis raw data of TS-1 GW
sample groundwater (in duplicate)
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Sample Identification:

Laboratory Identification:

Sampling Date:
Sample Receiving Dute:

Environmental Research Institute
The University of Connecticut
Volatile Organic Compound ES TREATBILITY TEST

LAB BLK

Reporting Date:
Sample Matrix:
Report Data File:
Raw Data Fie:

3/27:01
Agqueous

ol0 103251 xls.

01032503.D

Date Analvzed: 03/26/20 -1:2: Method: EPA-8260
CAS Number Name Cancenteation{us/L.) MDL (ug/l.)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chiorocthene(Vinyl Chlonde) ND 0.2
74-83-9 Bromomecthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-G9-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichloroethene ND [
75-09-2 Dichloromethane ND [ i
01633-04-4 MTRE ND 03 -
156-60-5 (trans)-1,2-Dichloroctiicne ND (.3
75-34-3 1.1-Dichlorocthane ND Ut
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2.2-Dichloropropance ND u.1
156-59-2 (cis)-1,2-Dichloroethene ND 0.1
74-97-5 Bromochloromethane ND' 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethanc ND 0.1
75-27-4 Bromodichloromethanc ND 0.2
10061-01-5 (c1s)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethanc ND 0.3
142-28-9 [,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoecthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroethane ND 0.2
100-41-4 Ethylbenzenc ND 0.1
L 108-38-3 m-Xylene + p-Xylene ND 0.2
| 95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-434 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 01
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 03
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (Yo) Limit (%) Condltion
Dibromofluoromethanc(surrl) 104 80-116 ~ Pass
1,2-dichloroethanc-dd(surr2) 104 80-116 Pass
tolueno-d8(surr3) 100 80-116 rass
4-bromofluorobenzene(surrd) 101 80-120 Pass

ND = Not Dctcoted
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Sample Idemtification:

Lahoratoey dentification:

Environmental Research Institute
The University of Connecticut

Valatile Organic Compound Results, Project:

"0]03032-00].0]0321-ES-TS1,1/10 Reporting Date:

DH3032-001

Sample Matrix:

32701
Aqueous

Sampling Date: 3210l Report Data File: ol01032510 s
Sample Receiving Date: 32t Raw Data File: 01032510.D
Daute Analvred: 03126720 -1 6 Method: EPA-8260
CAS Number Name Concenteration(us/L) MDL (uea/l)
78.71-X DichlorodiNucrometlune ND 30
74.X7.% Chioromethane ND 1.a
75-01-4 Chlorocthenet Vinyl Chlonde) 21.7 2.0
TAR3M Bromomethanc NID 20
T3 Uhiloroctinme ND) 2.0
TeschlorofTuoromethane ND) Ia
1.1-Dhrchiloroethone hYD} 10
T2 Phichlotomatliome I¥ ]
01034044 NI ND 30
156-G0-5 (trans)-1.2-Dichlorocthene ND 30
75-34-3 L1-Dichilorocthune ND 1.0
TN-933 AMethivt Etiied Ketone (MEK) ND 10
942067 2. 2-hchloropropanc ND 1.0
136-59-2 (c1$)-1.2-Dhichiorocthene 373.6 1o
74-97.8 Bromaochloramethane ND 3.4
67045 Chilorofomm ND 1.0
TE-33-u L b= Prichloracthane ND I.u
363386 1. 1-Dichiorapropenc ND 2.0
£6-23-95 Tetrachlorometiume ND 1.0
71-43-2 Benzene ND 1.0
107-06-2 1,2-Dichlorocthane ND 1.0
79-01-6 Trichloroethene 91.1 1.0
7X-87-5 1.2-Dichloropropane ND 1.0
74-95-3 Dibromomethane ND 1.0
75-27-4 Bromadichlorometlune ND 2.0
10061-01-5 (cis)-1.3-Dichloropropenc ND 2.0
LUX-14-] MIBK ND 2.0
TOX-¥¥-3 Tolucne ND 1.0
10061-02-6 (trans)-1,3-Dicliloropropenc ND 1.0
79-00-5 1,1,2-Trichloroethane ND 3.0
142-28-9 1,3-Dichloropropane ND 2.0
127-184 Tetrachlorocthene 12.7 2.0
12448-1 Dibromochloromethane ND 3.0
106-93-4 1.2-Dibromoethanc ND 1.0
108-90-7 Chlorobenzene ND 1.0
G630-20-6 1.1.1,2-Tetrachlorocthane ND 20
100-4}-4 Ethylhenzene ND 1.0
108-3X-3 m-Xylene + p-Xylene 7.2 2.0
95-47-6 o-Xylene ND 1.0
100-42-5 Styrene ND 2.0
75-25-2 Bromoform ND 1.0
98-82-8 iso-Propylbenzene ND 2.0
79-34-5 1.1,2.2-Tetrachloroethane ND 2.0
96-184 1,2,3-Trichloropropane ND 2.0
10X-86-1 Bromobenzene ND 1.0
103-65-1 n-Propylbenzenc ND 1.0
JO8-67-X 1.3.5-Trimethylbenzence ND 1.0
106-43-4 4-Chlorotolucne ND 1.0
95-49-8 2-Chlorotoluene ND 1.0
9%-06-9 tert-Butylbenzene ND io
95-63-6 1.2.4-Trimethylbenzene ND 2.0
135-9¥%-% sec-Butylbenzene ND 1.0
99-87-6 d-1s0-Propyltoluence ND 1.0
S41-73-1 1.3-Dichlorobenzene ND 1.0
106-46-7 1.4-Dichlorobenzene ND 1.0
Jod.51-x n-Butvibenzene ND 1.0
95-50-1 1.2-Dichlorobenzene ND 1.0
96-12-% 1.2-Dibromao-3-chloropropanc ND 6.0
120-%2-1 1.2.4-Trichlorobenzene ND 10
%7-68-3 Hexachlorobutadicne ND 3.0
91-20-3 Naphthalenc ND 2.0
X7-61-6 1.2,3-Trichlorobenzene ND 10
67-64-1 Acetone ND 10
Surrugate Recovery
.. Compound Recovery (o) Limit (%) Cuandition
Dibrumofluoromethane(stir! ) o2 %0-116 rYass
1,2-dichlorocthanc-d4(surr) 103 80-116 rass
toluene-d8(surr3) 101 £0-116 rass
A hramnflunambeanyenefonre s\ Ty @ 1n Dacc
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Environmental Research Institute
The University of Connecticut
Valatile Organic Compaound Results, Project:

Sample [dentification: ‘0103032-002,01032]-ES-TSI1D,1/1- Reporting Date: 3727701
Labaratory ldentification:  '0103032-002 Sample Matrix: Aqucous
Sanpling Date: 32101 Report Data File: ol0 103251 xls.
Sample Receiving Date: 32101 Raw Data Iile: 01032511.D
"Date Analvaed: 632020 -]1:7: Method: EPA-8260
CAS Number Nae Concentration(us/L.) MDL (ug/l)
75-71-8 Dichlorodifluoromcthune ND 30
[—— 74873 Chloromethane NI 1.0
75.01-4 Chtoroethene(Vinyl Clhilorde) 24.6 20
T4-%3.9 Rromomethane ND 20
7<-00-3 Chiforocthane ND 2.0
Ti00-4 lnchlototTuoromathune ND) 10
FARRARS L-Dichlorogthicne D 10
FS.a.2 Dichloromethane 26 110
01 H3d.04.4 ATBE ND 3.0
156-64)-5 (tramy)-1,2-Dichlorocthenc ND 3.0
75-34-3 1.1-Dichiorocthane ND 1.0
TN-93-3 Methvi Ethyl Ketone (MEK) ND [
294207 2. 2-Dichlorapropanc ND 1.0
156-50.2 (cis}-1.2-Dicllaroctiiene 374.7 1.o
74-97-5 Rromochloromethune ND 10
G7-66-3 Chioroform ND (K1)
li 71-55-6 I.1. - Tnehiorocthane ND 1.0
363-58-6 1.1-Dichlorapropene ND 20
56-23-5 Tetrachloromethane ND 1.0
71-43-2 Benzene ND 1.0
107-06-2 1,2-Dichlorocthane ND 1.0
79-01-6 Trichlorocthene 93.8 1.0
78-87-5 1.2-Dichloropropane ND 1.0
74-95-3 Dibromomethiune ND 1.0
75-27-4 RBromodichloromethane ND 2.0
1006} -0]-8 (cis)-1.3-Dichloropropenc ND 2.4
108-10-1 MIBK ND 2.0
LUK-8¥-3 Toluene 2.0 1.0
10061-02-6 (trans)-1,3-Dichloropropene ND 1.0
79-00-5 1,1.2-Trichloroethane ND 3.0
142-28-9 1,3-Dichloropropane ND 2.0
127-184 Tetrachlorocthene 18.0 2.0
124-48-1 Dibromochloromethanc ND 3.0
106-93-4 1,2-Dibrpmocthanc ND 1.0
10%-90-7 Chlorohenzene ND 1.0
[ 630-20-6 1.1.1.2-Tetrwchlorocthiane ND 2.0
100414 Etwibenzenc ND 1.0
10R-3K-3 m-Xviene + p-Xvlene 7.3 2.0
95-47-6 o-Nylene ND 1.0
100-42-5 Styrenc ND 2.0
75-25-2 Bromoform ND 1.0
9%-82-% iso-Propylbenzene ND 2.0
79-34-5 1,1,2.2-Tetrachlorocthanc ND 2.0
96-18-4 1.2.3-Trichloropropane ND 2.0
10X-86-1 Bromohenzene ND 1.0
103-65-1 n-Propylbenzenc ND 1.4
t08-67-8 1.3.5-Tnmethylbenzene ND 1.0
106-343-4 4-Chlorotoluenc ND 1.0
95-49-% 2-Chlorotoluenc ND 1.0
9¥-06-9 tert-Butylbenzene ND 1.0
95-63-6 1,2.4-Trimethylbenzene ND 20
135-9%-§ sec-Butylbenzene ND 1.0
99-87-6 4-iso-Propyltoluene ND 1.0
S41-73-1 1.3-Dichlorobenzenc ND 1.0
106-46-7 1 d-Dichlorobenzene ND 1.4
14-51-X n-Butvibenzene ND [X4
93-50-1 1.2-Dichlorobenzene ND 1.0
0G-12-8 1.2-Dibromo-3-chluropropanc NI 6.0
120-82-1 1.2.4-Trichlorohenzenc NID 10
X7-6%-3 Hexachlorobutadiene ND 3.0
91-20-3 Naphthalene ND 2.0
¥7-61-6 1,2.3-Trichlorobenzene ND 10
67-64-1 Acctone ND 10
Surregate Recovery
-~ Compound Recovery (%) Limit (%) Condition
Dibromofluoromethane(surr 1) 101 80-116 rass
1,2-dichlorocthanc-d4(surr2) 103 80-116 vass
toluene~dR(surr3) 99 HU-116 Pass

DL

L= DT
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APPENDIX B:

The GC-MS analysis raw data of Task 1B samples



: BulpL
{eped
/5iuey
levon

T

e s

..... Hee-Lel1-p01
Hce-cal-voi

Ute- e l-v0t

CIT Y
e e _ e e L e
] ; T e [ AT
! nJ yg-cg1-cot

T N YR _ Ug-za1-cos

e e e e _ 0 7 r: W T Y AGR ; ug-161-€0%
1 A 1 B ST o _ 797 Uc-tgl-eov

——— . v T T R U T R %] 4yz-zg1-cob
it TR 0 i T TR T B /5 yz-1g1-€0p
g _ a0 T TINTT WV R/ yo-cg1-cor
P e _ m g sl [T [ RO (@o-zal-cov
..... — s . . T S, T oo 1o 40P 10-zd i-£0¥

' ] M
00 (Do 1g1-£0p

|
|
|
“

v ng Lo e

I

e e e e e :....lllw

i ’ R ) T R TR N 1
AR o 1 A { s [ 1a7- ¢glapol0 _ Yo-161-£0¥
T . $JAUIC|UCD) | (momg Al ISEEFRERY EN 31eQ al 143 * JagquwinN pPield
. ]2 IFAWNN | UONEABSEIG ! 0S80 D
: o uc
._\ TARA Y %o AN ol
- -.-..L-b ;
T e Agpe
- et ° o —zu — _ L u
oot e duengf uay ‘g poum
- - - . eame e —— e SNt v — . me om e !
e T o : Jojsunl | ojdwesg
m.. ——— e - e - 2z EYTH
! TR ITHIIE
1
e YONSORE
S Juenyy ay

J
Stor-uNHnys) D1LE-69T90 1) Sumg
01§73 Nl appIN 0LT

SPHIRU IRy :::u:_::.__.:_m

Apoisn) jo ureyD NI A

T e NP2 s L

RETNERO)




buypuen

je1oedg
ST S3RUALO,
% jsuoiIppY
- . - TR T (cDze-rat-onp0l
o L T SRR _.l..m‘w.w.\.ﬂ-.i N UZL-1€1-90¥01
[ 2 f nt im0 19¢-£g1-¢0v01
e Hn;f Pl | ! S e 47 | (@Y9s-zd1-50¥01
) . P ] 1 NP _ <N 1495-2d1-50v01
T e e e e i q g Wl TSy \ia_.w (Q)s-1d1-sovot
T [ Y ] At [wsom | C20 [ Hog-191-50v01
1 A T ol [WS0r | 2r A use-cg1-50v01
. _ v _ “ T LTS WE0) IR>-2E1-S0¥01
T 1 N ] wiot Jusuro | o7 D Usy-191-50001
et e e N N 1 TN NI YY) yce-edi-roroi !
T e ] ] 1 ot Therey 7)) 0 (Q@)zce-zai-vopol|!
T T T 1 ] ] m Wl [Tarar [ 705 Yee-zdi-vovol |t
......... e : T ~ vt | eneen | A7 O (@Te-161-v0p0l |2
T DL 4 A7y ol pAI s s l Y ] et | wror | ST -TI0 RO Yce-181-#0F0L | !
e e — EIVNeYe) SIBUIRIUOT | (mowg Aex) Teawgfawi | 2wy sieq a1 id3 43gwnN piald
- e i auiny | ueneasesoly ew LI Y
[ U0y |20’
] S2UEBIG O SIEIN W Jeay -dy UEMIEAA AL obeso
! ' St uSi Wtig ows) bRy
i . T e 4@ PeMIE Y aneg Ag peaeIe}
Lo = e A THTR T
i i s g pruBnbLTE Y TR dueny | uay) 4g peysrbuser
w||.l_mma.3.|4'n.‘.n ’ 1ojsueil oidweg
1sentay Cl ajeis Auo
e Buryaday
HPa HEeAN LA g Tuengy reyy-3
—————ee- B e (S1=a | Angiea ) Sa) S8RV
. UML) M B GTARTA Fueowes

P TIT T PR R

)

:_—... 1t
yinroaxrinuy)

O1oy,

MINTHSTT AN

‘poIsn)) Jo uteyd Eu




——— - etaneeme

———

——

Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: STMIX 40 PPB Reporting Date: 4/11/01
Laboratory Identification: Sample Matrix: Aqueous
Sampling Date: Report Data File: 010409 xls.
Sample Receiving Date: Raw Data File: 01040904.D
Date Analhvzed: 04/920 -1:2: Mecthod: EPA-8260
CAS Nunmber Name Concentration(ug/L) Recovery Y
75-71-8 Dichlorodifluoromethane 233 58%
74-87-3 Chloromcthane Ll 8%
75-01-4 Chlorocthene( Vinyl Chloride) 31.2 78%
74-83-9 Bromomethane 38.2 95%%
75-00-3 Cllorocthane 35.8 2%
75-69-4 Trchlorofluoromethane 30.2 75%
75-35-4 1.1-Dichlorocthenc 36 9%
75-09-2 Dichloromethane 43 108%
01634-04-4 MTBE 40.7 102%
156-60-5 (trans)-1,2-Dichloroethenc 36.9 92%
75-34-3 1,1-Dichlorocthanc 389 97%
78-93-3 Methyl Ethyl Ketone (MEK) 37 92%
594-20-7 2,2-Dichloropropanc 43.6 109%
156-59-2 (cis)-1,2-Dichlorocthene 38.6 97%
74-97-5 Bromochloromethane 38.4 96%
67-66-3 Chloroform 39.4 99%
71-55-6 1,1,1-Trichlorocthane 36.1 90%
563-58-6 1,1-Dichloropropene 36.0 90%
56-23-5 Tetrachloromethanc 34.0 - 85%
71-43-2 Benzene 40.2 101%
107-06-2 1,2-Dichlorocthane 40.5 101%
79-01-6 Trichlorocthene 36.8 92%
78-87-5 1,2-Dichloropropane 40.9 102%
74-95-3 Dibromomethane 39.8 100%
75-274 Bromodichlorome thane 39.5 99%
10061-01-5 (cis)-1,3-Dichloropropene 40.9 102%
108-10-1 MIBK 36.2 91%
108-88-3 Toluene 38.5 96%
10061-02-6 (trans)-1,3-Dichloropropene 39.8 100%
79-00-5 1,1,2-Trichlorocthane 38.8 97%
142-28-9 1,3-Dichloropropane 39.9 100%
127-184 Tetrachlorocthene 35.7 89%
124-48-1 Dibromochloromethane 31.7 94%
106-93-4 1,2-Dibromocthanc 378 95%
108-90-7 Chlorobenzene 38.7 97%
630-20-6 1,1,1,2-Tetrachlorocthanc 38.1 95%
100-41-4 Ethylbenzene 38.9 97%
108-38-3 m-Xylene + p-Xylene 78.0 98%
95-47-6 o-Xylene 39.6 99%
100-42-5 Styrene 38.5 96%
75-25-2 Bronoform 353 88%
98-82-8 iso-Propylbenzene 37.4 93%
79-34-5 1,1,2,2-Tctrachlorocthane 38.9 97%
96-18-4 1,2 3-Trichloropropane 33.7 97%
108-86-1 Bromobenzene 38.4 96%
103-65-1 n-Propylbenzenc 38.1 95%
108-67-8 1,3,5-Trimcthylbenzene 38.2 95%
106-43-4 4-Chlorotolucne 38.2 96%
95-49-8 2-Chlorotolucnc 40.4 101%
98-06-9 tert-Butylbenzene 41.7 104%
95-63-6 1,2,4-Trimethylbenzene 38.8 97%
135-98-8 scc-Butylbenzene 36.4 91%
99-87-6 4-iso-Propyltoluenc 37.6 94%
541-73-1 1 3-Dichlorobenzenc 40.2 100%
106-46-7 1,4-Dichlorobenzene 38.0 95%
104-51-8 n-Butylbenzene 37.4 93%
95-50-1 1,2-Dichlorobenzenc 38.3 96%
96-12-8 1,2-Dibromo-3-chloropropanc 32.7 82%
120-82-1 1,2,4-Trichlorobenzene 37 92%
87-68-3 Hexachlorobutadiene 34.8 87%
91-20-3 Naphthalenc 35.4 89%
87-61-6 1,2.3-Trichlorobenzene 37 92%
67-64-1 Acctonc 36 90%
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibrooo urr] 98 80-116 rass
1 surr2) 99 80-116 rass
[tofuone-d8{sur3) 100 80-116 Pass
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Sample ldentification:
Laboratory Identification:
Sampling Date:

Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

STMIX 40 PPB ULTRA

Reporting Date:
Sample Matrix:
Repart Data File:

4/11/01
Aqueous

010409 .xls.

Sample Receiving Date: Raw Data File: 01040905.D
Date Analyzed: 0479720 -1:1: Method: EPA-8260
CAS Number Name Concentration(ug/L) Recovery %
75-71-% Dichlorodilluoromethane 55.5 139%
74-87-3 Chloromethane 437 [U9%a
75-01-4 Chlorocthene(Vinyl Chloride) 45.2 113¢%
74-83-9 Bromomethane 19.9 100"
[ 75-00-3 Chlorocthan: 315 945%
75-69-4 Trchlorofluoronxthane 351 95%%
75-35-4 [.1-Dichlorocthene 44 1IGvs
75-09-2 Dichloronwthanc 45 113%
01634-04-4 MTBE ND NA
156-60-5 (trans)-1,2-Dichlorocthene 43.2 108%
75-34-3 1,1-Dichloroethane 439 110%
78-93-3 Methyl Ethyl Ketone (MEK) ND NA
594-20-7 2,2-Dichloropropanc 48.3 121%
156-59-2 (cis)-1,2-Dichlorocthenc 40.8 102%
74-97-5 Bromochloromethane 41.0 102%
67-66-3 Chloroform 428 107%
71-55-6 1,1,1-Trichlorocthane 41.1 103%
563-58-6 1,1-Dichloropropene 40.5 101%
56-23-5 Tetrachloromethane 40.5 "101%
71-43-2 Benzene 43.6 109%
107-06-2 1,2-Dichlorocthane 43.2 108%
79-01-6 Trichlorocthene 40.5 101%
78-87-5 1,2-Dichloropropane 42.9 107%
74-95-3 Dibromomethane 41.4 103%
75-27-4 Bromodichloromethane 42.4 106%
10061-01-5 (cis)-1,3-Dichlorop 44.1 110%
108-10-1 MIBK : ND NA
108-88-3 Toluene 41.0 102%
10061-02-6 (trans)-1,3-Dichloropropene 43.2 108%
79-00-5 1,1,2-Trichlorocthane 40.2 100%
142-28-9 1,3-Dichloropropanc 39.7 99%
127-18-4 Tetrachloroethene 39.2 98%
124-48-1 Dibromochloromethane 39.2 98%
106-93-4 1,2-Dibromoecthane 393 98%
108-90-7 Chlorobenzene 41.2 103%
630-20-6 1,1,1,2-Tetrachloroethane 40.3 101%
100-41-4 Ethylbenzene 42.2 106%
108-38-3 mrXylene + p-Xylene 84.9 106%
95-47-6 o-Xylene 42.8 107%
100-42-5 Styrene 40.3 101%
75-25-2 Bromoform 37.0 92%
98-82-8 is0-Propylbenzene 39.7 99%
79-34-5 1,1,2,2-Tetrachlorocthane 39.5 99%
96-18-4 1,2,3-Trichloropropanc 39.2 98%
108-86-1 Bronobenzene 40.1 100%
103-65-1 n-Propylbenzenc 42.1 105%
108-67-8 1,3,5-Trimethylbenzene 41.5 104%
106-43-4 4-Chlorotolucne 40.9 102%
95-49-8 2-Chlorotoluenc 43.8 110%
98-06-9 tert-Butylbenzene 41.1 103%
95-63-6 1,2,4-Tnmethylbenzene 41.6 104%
135-98-8 scc-Butylbenzene 39.7 99%
99-87-6 4-iso-Propyltolucne 39.7 99%
541-73-1 1,3-Dichlorobenzene 40.5 101%
106-46-7 1,4-Dichlorobenzenc 40.4 101%
104-51-8 n-Butylbenzene 42.2 105%
95-50-1 1,2-Dichlorobenzene 41.0 102%
96-12-8 1,2-Dibromo-3-chloropropane 35.4 88%
120-82-1 1,2,4-Trichlorobenzene 40 99%
87-68-3 Hexachlorobutadience 39.1 98%
91-20-3 Naphthalenc 31.7 94%
87-61-6 1,2,3-Trichlorobenzence 40 99%
67-64-1 Acctone ND #VALUE!
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
wrrl) 99 80-116 “Pass
thane-d4(sxrr2) 101 80-116 rass
sarrl) 101 80-116 rass
x T 7 Thn an_ 1an - Mase




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample [dentlficution: STMIX 40 PPB Reporting Date: 4/11/01
Luboratory ldentification: Sample Matrix: Aqueous
Sampling Date: Report Data File: 010409 xls.
Sample Receiving Date: Raw Data File: 01040933.D
Dute Anulvzed: 03/10720-1:0: Method: EPA-8260
CAS Number Name Coancentration(ug/L) Recovery %
75-71-3 Dichloroditluoronethanc 24.5 61%
74-87-3 Chloromethane 328 8%
75-01-4 Chloroethene( Vinyl Chloride) 318 80%
74-83-9 Bronomethane 38.7 97%
[ 15-00-3 Chloroethane 371 93%
75-69-4 Trchlorofluoromethane 324 $1%
75-35-4 1,1-Dichloroethene 38 94%
75-09-2 Dichloromethane 45 112%
01634-04-4 MTBE 40.1 100%
156-60-5 (trans)-1,2-Dichloroethene 38.9 97%
75-34-3 1,1-Dichlorocthanc 40.1 100%
78-93-3 Mecthyl Ethyl Ketone (MEK) 36 90%
594-20-7 2.2-Dichloropropane 29.1 13%
156-59-2 (cis)-1,2-Dichlorocthene 40.1 100%
74-97-5 Bromochlorormethane 39.4 99%
67-66-3 Chloroform 41.7 104%
71-55-6 1,1,1-Trichloroethane 38.8 97%
563-58-6 1,1-Dichloropropenc 38.2 95%
56-23-5 Tetrachloromethane 36.1 © 90%
71-43-2 Benzene 423 106%
107-06-2 1,2-Dichlorocthane 429 107%
79-01-6 Trichlorocthene 44.5 111%
78-87-5 1,2-Dichloropropane 41.8 104%
74-95-3 Dibromomethane 41.1 103%
75-27-4 Bromodichloromethane 41.1 103%
10061-01-5 (cis)-1,3-Dichloropropene 383 96%
108-10-1 MIBK 35.9 90%
108-88-3 Tolucne 39.8 99%
10061-02-6 (trans)-1,3-Dichloropropene 36.1 90%
79-00-5 1,1,2-Trichloroethane 38.9 97%
142-28-9 1 3-Dichloropropane 40.0 100%
127-184 Tetrachloroethene 36.5 91%
124-48-1 Dibromochioromethane 37.0 93%
106-93-4 1,2-Dibromoethane 380 95%
108-90-7 Chlorobenzene 40.3 101%
630-20-6 1,1,1,2-Tetrachlorocthanc 387 97%
100-41-4 Ethylbenzene 41.1 103%
108-38-3 ™ Xylene + p-Xylene 822 103%
95-47-6 o-Xylene 41.8 104%
100-42-5 Styrene 40.4 101%
75-25-2 Bromoform 33.9 85%
98-82-8 150-Propylbenzene 39.4 99%
79-34-5 1,1,2,2-Tetrachlorocthane 30.8 7%
96-18-4 1,23-Trichloropropanc 36.8 92%
108-86-1 Bromobenzene 39.0 98%
103-65-1 - Propylbenzenc 398 100%
108-67-8 1,3,5-Trimethylbenzene 39.8 100%
106-43-4 4-Chlorotoluenc 39.6 99%
95-49-8 2-Chlorotoluenc 41.6 104%
98-06-9 tert-Butylbenzene 43.8 110%
95-63-6 1,2,4-Trimethylbenzene 40.0 100%
135-98-8 scc-Butylbenzene 379 95%
| 99-87-6 4-iso-Propyltoluenc 38.4 96%
[ 541-73-1 1,3-Dichlorobenzenc 38.8 97%
O 106-46-7 1,4-Dichlorobenzene 38.4 96%
104-51-8 n-Butylbenzene 38.1 95%
[ 95-50-1 1,2-Dichlorobenzene 38.9 97%
96-12-8 1,2-Dibromo-3-chloropropane 320 80%
120-82-1 1,2,4-Trichlorobenzene 36 89%
87-68-3 Hexachlorobutadiene 35.2 88%
91.20-3 Naphthalene 35.2 88%
87-61-6 1,2 3-Trichlorobenzene 36 89%
67-64-1 Acetone 38 94%
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibronofinoromethanc(sirr! ) 100 80-116 - rass
%ﬂmn 102 80-116 Pass
to) surrd) 100 80~116 rass
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample 1dentification: ST MIX 40 PPB ULTRA Reporting Date: 411,01
Lubaratory Identification: Sample Matrix: Aqueous
Sampling Date: Report Data File: 010409.xls.
Sample Receiving Date: Raw Data File: 01040934.D
Date Analvzed: 04710720 -1:0: Method: EPA-8260
CAS Number Name Concentration(ug/L) Recovery %
75-71-8 Dichlorodifluoronethane 46.3 117%
74-87-3 Chloronwthane 46.1 115%
75-01-4 Chlorocthene{ Vinyl Cllorde) 41.4 103%
74-83-9 Bromomethane 473 118%
75-00-3 Chlorocthane 4.0 105%
75-69-4 Trichloro{luoronwthane 34.5 86%
75-35-4 1.1-Dichlorocthene 40 101%
75-09-2 Dichloromethune 43 108%
01634-04-4 MTBE ND NA
156-60-5 (trans)-1,2-Dichloroethene 40.3 101%
75-34-3 1.1-Dichiorocthane 41.1 103%
73-93-3 Mecthyl Ethyl Ketone (MEK) ND NA
594-20-7 2,2-Dichloropropanc 28.5 11%
156-59-2 (cis)1,2-Dichloroethenc 38.2 96%
74-97-5 Bromochloromethane 39.5 99%
67-66-3 Chloroform 40.2 101%
71-55-6 1,1,1-Trichloroethane 383 96%
563-58-6 1,1-Dichloropropene 37.4 93%
56-23-5 Tetrachloromethane 37.3 © 93%
71-43-2 Benzene 41.3 103%
107-06-2 1,2-Dichlorocthane 42.2 105%
79-01-6 Trchloroethene 42.5 106%
78-87-5 1,2-Dichloropropanc 40.5 101%
74-95-3 Dibromomethane 41.1 103%
75-27-4 Bromodichloromethane 40.1 100%
10061-01-5 (cis)-1,3-Dichloropropene 38.1 95%
108-10-1 MIBK . ND NA
108-388-3 Toluene 38.5 96%
10061-02-6 (trans)-1,3-Dichloropropenc 37.5 94%
79-00-5 1,1,2-Trichlorocthanc 383 96%
142-28-9 1,3-Dichloropropane 38.2 96%
127-18-4 Tetrachloroethene 35.3 88%
124-48-1 Dibromochloromethane 37.2 93%
106-93-4 1,2-Dibromoethanc 383 96%
108-90-7 Chlorobenzene 38.8 97%
630-20-6 1,1,1,2-Tetrachloroethane 38.5 96%
100-41-4 Ethylbenzene 39.6 99%
108-38-3 m-Xylenc + p-Xylene 78.83 98%
9547-6 0-Xylene 40.2 100%
10042-5 Styrene 38.1 95%
75-25-2 Bromoform 346 86%
98-82-8 i50-Propylbenzenc 37.0 92%
79-34-5 1,1,2,2-Tetrachlorocthane 33.0 83%
96-18-4 1,2,3-Trichloropropane 319 95%
108-86-1 Bromobenzene 38.2 95%
103-65-1 -Propylbenzene 33.7 97%
108-67-8 1,3,5-Trimethylbenzene 38.6 96%
106-434 4-Chlorotoluene 36.8 92%
95-49-8 2-Chlorotoluene 40.4 101%
98-06-9 tert-Butylbenzene 42.9 107%
95-63-6 1,2,4-Trimethylbenzene 38.6 96%
135-98-8 scc-Butylbenzene 35.9 90%
99-87-6 4-is0-Propyltoluene 36.3 91%
541-73-1 1,3-Dichlorobenzene 37.6 94%
106-46-7 1,4-Dichlorobenzene 38.1 95%
104-51-8 n-Butylbenzene 36.7 92%
95-50-1 1,2-Dichlorobenzene 38.4 96%
96-12-8 1,2-Dibromo-3-chloropropane 32.0 80%
120-82-1 1,2,4-Trichlorobenzene 36 89%
87-68-3 Hexachlorobutadicne 33.7 84%
91-20-3 Naphthalence 34.2 85%
87-61-6 1,2 3-Trichlorobenzene 36 89%
67-64-1 Actlone ND NA
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibroroflucromethanc(surr]) 99 80-116 rass
1,2-d thano-d4{surr2) 103 80-116 rass
w3) 100 80-116 Pass
dherwonfinarohenrenel sirrd ) 103 80-120 rass




Environmental Research Institute
The University of Connecticut
Valatile Organic Compound Results, Project: ESTreatibllity Tests

Sample ldentification: LAB BLK Reporting Date: 4/11/01
Luboratory Identification: Sample Matrix: Aqueous
Sampling Date: Report Data Flle: 010409 xls.
Sample Receiving Date: Raw Data File: 01040910.D
Date Analyzed: 03/ 9/20-1:4: Method: EPA-8260
CAS Number Nanie Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloronx:thane ND 0.1
75-01-4 Chiorocthene( Vinyl Chlonde) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoronxcthane ND 0.1
75-35-4 1,1-Dichlorocthene ND i
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methy! Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethanc ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK . ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochlorometbane ND 0.3
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 o~Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- |Dibronofiucrons hanc(aurr 1) 101 80-116 Pass
1 thane-d4(mur2) 108 80-116 rass
mred) 100 80-116 Yass
lahrormnfiuarobenzone mrrd) 102 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Resuits, Project: ESTreatibility Tests

Sample Identification: L4B BLK (SPI) Reporting Date: 41101
Laboratory Identification: Sample Matrix: Agueous
Sampling Date: Report Data File: 010409.xls.
Sample Receiving Date: Raw Data File: 01040907.D
Date Analyzed: 04/9/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 03
74-87-3 Chloromethane ND 0.1
75-01-4 Chlaroethene(Viny! Chloride) ND 0.2
74-83-9 Bromomethane ND Q.2
75-00-3 Chiorocthane ND 0.2
75-69-4 Trichlorofluoromcthane ND 0.1
75-35-4 1,1-Dichlorocthenc 22 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
. ]——— 156-60-5 (trans)-1,2-Dichloroethenc ND 0.3
| 75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichloroethenc ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1
71-43-2 Benzene 239 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene 21.2 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichioronethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK . ND 0.2
108-88-3 Tolucne 22.0 0.1
1006 1-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Tricblorocthane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachloroethenc ND 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene 22.0 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
10042-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethanc ND 0.2
96-184 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-8 13,5-Trimethylbenzene ND 0.1
106-434 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sce-Butylbenzene ND 0.1
99-876 4-iso-Propyltolucnc ND 0.1
541.73-1 1,3-Dichlorobenzene ND 0.1
{06-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Nephthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- | Dibromofimoronwthenc(mur 1 ) 102 80-116 Pass
'1,2-dichiorosthanc-d4(ar2) 109 80-116 Pass
3 o) 100 80-116 Pass
4-bronofluorobenzeno(sarrd) | 102° 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10403-1B1-0h Reporting Date: 4/11/01
Laboratory Identification: 0104012-001 .- Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 .x1s.
Sample Recelving Date: 4/9/01 Raw Data File: 01040915.D
Date Analyzed: 04/ 9720 -1:8: Method: EPA-8260
CAS Number Name Concentration(ug/l.) MDL (ug/l)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethanc ND 0.1
75-01-4 Chloroethene(Vinyl Chlonde) 6.3 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyt Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 32.4 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trchlorocthane ND 0.1
563-58-6 1,1-Dichioropropene ND 0.2
56-23-5 Tetrachloromethane ND © 0.1-
71-43-2 Benzenc ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene 7.9 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichiorocthane ND 0.3
142-28-9 1 3-Dichloropropane ND 0.2
127-184 Tetrachioroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthance ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
10042-5 Styrenc ND 02
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-is0-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 o-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo~3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
te Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofiuoronsthancsurrl) 99 80-116 {13
1 7)) 108 80-116 Pass
o mrr3) 100 80-116 Pass
LherevnFnnechenrrned meeed) 09 R0-120 — Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B1-0(D) Reporting Date: 4/11/01
Laborutory ldentification:  0104012-002,- Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 .xls,
Sample Receiving Date: 4/9/01 Raw Data File: 01040916.D
Date Analyzed: 0479720 -1:9: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND o.1
75-01-4 Chlorocthene( Vinyl Chloride) 6.5 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichlorome:thane 1 {
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethenc ND 0.3
75-34-3 1,1-Dichloroethane ND 0.1
78-93-3 Methyl Ethyt Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)1,2-Dichlorocthenc 339 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.I-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichloroethene 8.4 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropence ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachlorocthene 1.5 0.2
124-48-1 Dibromochloromethane ND 0.3
106-934 1,2-Dibromocthane ND 0.1
108-90-7 Chlor6ébenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 02
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tcetrachlotoethane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzenc ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-150-Propyltoluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene . ND. 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2 4-Trichlorobenzenc ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetonc ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- [Dibromofivoromothanc(surr1) 100 #0-116 Pass |
1.2-dlohlorosthanc-aA{surr2) 108 80-116 Pass |
olneas-d8(wer3) 100 80-116 Pass ™ |
2 b llesnnbncvamnd mvee d\ N4 /L1 Haee




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B2-0h Reporting Date: 4/11/01
Lahoratory Identification:  0104012-003- Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Recciving Date: 4/9/01 Ruw Data File: 01040917.D
Date Analvzed: 04/9720 -1:0: Method: EPA-8260
CAS Number Nanie Concentration(ug/L) MDL (ug/L) \
75-71-8 Dichlorodiflucromethane ND 0.3 N
74-87-3 Chlorome:thane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 6.3 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chiorocthane ND 0.2
75-69-4 ‘Trichlorofluoronxthane WND 0.1
75-35-4 {,1-Dichlorocthene ND 1
75-09-2 Dichloromuthanc ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyt Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene 32.0 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND ©0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichlorocthene 1.7 0.1
78-87-5 1,2-Dichioropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1 3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 13 0.2
124-48-1 Dibromochioromethane ND 0.3
106-93-4 1,2-Dibromocthanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 0.2
9547-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 1s0-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-184 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimcthylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2 4-Trimcthylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3~chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadienc ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctonc ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromo finoromethene(sarr1) 101 80-116 rass
%&w&(aﬂ) 109 80-116 Pass
tol surr3) 100 80-116 rass
. Anamb {sarrd) 104 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10403-18B2-0(D) Reporting Date: 4/11/01
Laboratery ldentifleution:  0104012-004- Sample Mutrix: Agqucous
Sumpling Date: 4/6/01 Report Data File: 010409 .xls,
Sumple Receiving Dute: 49/01 Raw Data File: 01040918.D
Date Analvzed: 04/920-1:0: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodi{luoromx:thane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chionde) 6.2 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trnchlorofluoromuthune ND 0.1
75-35-4 1,1-Dicllorocthene ND t
75-09-1 Dichloronethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34-3 1,1-Dichlorocthanc ND Q.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
394-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthenc 317 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethanc ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene 8.0 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichlorocthanc ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene 13 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromoecthanc ND 0.1
108-90-7 Chlorobenzenc ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bronoform ND 0.1
98-82-8 150-Propylbenzence ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluenc ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphihalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Accetone ND
Surrogate Recovery .
Compound Recovery (%) Limit (%) Condition
* | Dibromofiuoromethane(saerl) 100 80-116 - Fass
[1,2-dichioroothane-aA{murr2) 110 30-116 Pass
sare3) 100 80-116 Pass
finnechenvenal mirrd) 103 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B3-0h Reporting Date: 411001
Laboratory ldentification:  0104012-005,- Sample Matrix: Aqueous
Sampling Dute: 4/6:01 Report Data File: 010409 xls.
Sample Receiving Date: 49,01 Raw Data File: 01040919.D
Dute Analvzed: 03/9/20-1:1: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L) |
75-71-8 Dichloroditluoromethane ND 0.3 ]
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 6.3 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthanc ND 0.1 j
78-93-3 Mecthyl Ethyl Ketone (MEK) ND i ]
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)1,2-Dichloroethene 31.8 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND - 0.1,
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichlorocthene 1.7 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichlorocthanc ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-184 Tetrachlorocthene 1.3 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibronoethanc ND 0.1
108-90-7 Chlorabenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o Propylbenzene ND 0.1
108-67-8 1,3,5-Trnxthylbenzenc ND 0.1
106-43-4 4-Chlorotoluenc ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1 ]
95-63-6 1,2,4-Tnmethylbenzenc ND 0.2
135-98-8 scc-Butylbenzence ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2 4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2 3-Trichlorobenzenc ND 1
. 67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
. | Dibromofinozomethane(surr1 ) 104 80-116 rass
i thane-aA{surr2) 108 80-116 Pass
talieno-d8(wurrd) 100 80-116 Pass |
Buorobenzeno(surré) 104 80-120 Pass___ |

NN = Nt Detactad
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B1-2h Reporting Date: 4/11/01
Luboratary ldentification:  0104012-006 Sample Matrix: Aqueous
Sampling Date: 4:6/01 Report Data File: 010409.x1s,
Sample Receiving Dute: 4/9/01 Raw Data File: 01040920.D
Date Analvzed: 04/10720-1:2: Method: EPA-8260
CAS Nunther Name Concentration(ug/L) MDL (ug/L)
75-71-§ Dichlorodifluoronx:thane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene{ Vinyl Chionide) ND 0.2
74-93-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichiorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane I 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 03
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Tnchioroethane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzenc ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichlorocthene 0.7 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND Q.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
1006 1-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichloroethanc ND 0.3
132-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachioroethene 1.0 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoecthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mrXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100425 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachiorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimecthylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-is0-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
§7-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- |Dibromotincroemsthano(sarrl) 102 80-116 rass
1,2-dichloroethane-d4(mur2) 109 80-116 ass
to| mtrr3) 100 80-116 rass
4-bronofluorobmzeno( aut4) 104 80-120 ass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B2-2h Reporting Date: 4/11/01
Laboratory Identification:  0104012-007 Sample Matrix: Agqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sumple Receiving Date: 4901 Raw Data File: 01040921.D
Date Analyzed: 04710720 -1:1: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/l)
75-71-8 Diclhlorodifluorome:thane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene( Vinyl Clilonide) ND 0.2
74-83-9 Bromoin:thane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromathane ND 0.1
75-35-4 1.1-Dichlorocthene ND 1
75-09-2 Dichloromethane 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 03
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND [
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND Q.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chioroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND ©0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroecthane ND 0.1
79-01-6 Trichlorocthene 0.5 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 03
106-934 1,2-Dibrormoethane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroethane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 m-Xylenc + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100425 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 i50-Propylbenzene ND 0.2
79-34-5 1,1,2 2-Tetrachloroethane ND 0.2
96-18-4 1,2,3-Trichioropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-3 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluecnc ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimcthylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 {,4-Dichlorobenzenc ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropance ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 03
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND i
Surrogate Recovery
Compound ~Recovery (%) Limit (%) Condition
Divromofiuoromethane(surrl) 101 80-116 Pass
[t aurr2) 109 80-116 Pass
o] mrr3) 100 80-116 rass
4-bronofiucrobenzeno(surrd) 103 80-120 ass
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-183-2h Reparting Date: 4/11/01
Laboratory Identification:  0104012-008 Sample Matrix: Agueous
Sampling Date: 4/6,01 Report Data File: 010409 xls.
Sample Receiving Date: 4,901 Raw Duta File: 01040922 D
Date Analyzed: 04/10,20 -1:1: Methad: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronmcthane ND 0.3
74-87-3 Chleromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 6.1 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1.1-Dichloroethene ND 1
75-09-2 Dichlorom:thane 3 i
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1.1-Dichlorocthane ND 0.1
78-93-3 Methyt Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichjoropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthenc 31.5 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND Q.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene 8.1 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethanc ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichlorocthanc ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachlorocthene 1.6 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibrormocthane ND 0.1
108-90-7 Chlorobenzene ND Q.1
630-20-6 1,1,1,2-Tetrachloroethanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 0.2
95476 o-Xylene ND 0.1
100425 Styvenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 i30-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucoe ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4&-Trimethyibenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzenc ND
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
 [Dibremofiworonwthano(surr1 ) 100 80-116 “Pass
%&m«(a@ 109 80-116 —Pass |
73 ) 100 80-116 Pass |
[4-bromofiuorcbenzend surr4) 104 80-120 Pass

NN WAl Matansnd



Environmental Research Institute
The University of Connecticut
Volatlie Organic Campound Results, Project: ESTreatibility Tests

Sample ldentification: 10403-1B1-8h Reporting Date: 4/11/01
Laboratory Identification:  0104012-009 Sumple Matrix: Aqueous
Sampling Date: 4/6/01 Repart Duta File: 010409 xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040923.D
Date Analvzed: 04/10/20 -1:2: Mcthod: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonide) ND 0.2 ]
74-83-9 Bromomethane ND 0.2 1l
75-00-3 Chlorocthanc ND 0.2
75-69-4 Trichlorofluoronuthance ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromthane 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethenc ND 0.3
75-34-3 1,1-Dichlorocthane 0.8 0.1
78-93-3 Mcthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropence ND 0.2
56-23-5 Tetrachloromethane ND - 0.1- |
7143-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene 0.6 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichloromethance ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Tolucne ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethanc ND 0.3
106-93-4 1,2-Dibromocthanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrechlorocthane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100425 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95636 1,2, 4 Trinehylbenzene ND 02
135-98-8 scc-Butylbenzene ND 0.1
99-876 Fiso-Propylioluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12:8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
: | Dibromofinoromsthane(sesr1) 100 80-116 Fass
1,2-dichloroethano-d4(suxr2) 109 80-116 Pass
surr3) 100 80-116 rass
j4-bromo fincrobenzone( murrd) 102 80-120 rFass
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10403-182-81 Reporting Date: 4/11/0%
Laborutory Identification:  0104012-010 Sample Matrix: Aqucous
Sampling Date: 4601 Repart Data File: 010409 xls.
Sample Recelving Date: 49101 Raw Data File: 01040924.D
Date Anulvzed: 04/10720-1:3: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluorome thane ND 0.3
74-87-3 Chloronxthunc ND 0.1
75-01-4 Chiorocthene(Vinyl Chlonde) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthicne ND 1
75-09-2 Dichioromethane 2 1
01634-04-3 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichloroethanc ND 0.1
78-93-3 Mcthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1 |
156-59-2 {cis)-1,2-Dichlorocthene ND 0.1 |
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chioroform ND 0.1
T1-55-6 1,1,1-Trichioroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichiorocthane ND 0.1
79-01-6 Trichloroethene 0.5 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthance ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibrompethane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100423 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 1s0-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroe thanc ND 0.2 ]
96-184 1,2,3-Trichloropropane ND 0.2 ]
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimcthylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzenc ND 0.1
99-876 4-iso-Propyltolucnc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery _
Compound Recovery (%) Limit (%) Condition
werrl) 100 80-116 - PASS
1 thano-de(sur2) 109 80-116 Piss
) 99 80-116 Pass |
4-bronp fluorobenrens(surr4) 104 80-120 rass




Environmental Research Institute
The University of Connecticut
Valatile Orgunic Compound Results, Project: ESTreatibility Tests

Sample ldentificutlon: 10403-1B3-8h Reporting Date: 4/11/01
Luboratory 1dentification:  0104012-011 Sample Matrix: Aqucous
Sampling Date: 401 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040925.D
Date Analyzed: 0410720 -1:4: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 03
74-47-3 Chioronxthane ND 0.1
75-01-4 Chlorocthene(Vinyl Chioride) 6.0 0.2
74-83-9 Bromonxthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromuthane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloror:thane 1 1 |
01634-04-4 MTBE ND 03 B
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34-3 1,1-Dichloroethanc ND 0.1
78-933 Methyl Ethyl Ketonc (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 {cis)-1,2-Dichloroethcne 31.2 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene 8.3 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK - ND 0.2
108-88-3 Toluene ND 0.1
1006 1-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene 1.8 0.2
124-48-1 Dibronochloromcthane ND 0.3
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 02
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
10365-1 wPropylbenzenc ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluenc ND 0.1
98-06-9 teri-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluence ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibrommo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
. Compound Recovery (%) Limit (%) Condition
Dibromogiuoromethano(surr1) 100 80-116 Pass
1 thanc-dA4(surr2) 109 80-116 rass
warrd) 100 80-116 vass
surr4) 104 80-120 rass

- 'ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample [dentification: 10404-1B1-22h Reparting Date: 4/11/01
Laboratory Identification:  0104012-012 Sample Matrix: Aqucous
Sampling Date: 4/6i01 Report Data File: 010409 xls.
Sample Recelving Dute: 4/9:01 Raw Data File: 01040926.D
Date Analyzed: 0471020 -1:4: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodiflucromethanc ND 03
74-87-3 Chlorome thane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trnchlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethanc 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroetlicne ND 0.3
75-34-3 1,1-Dichlorocthane 0.9 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichiorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND - 0.1.
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene 0.6 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromonxethane ND 0.1
75-27-4 Bromodichloromethance ND 0.2
10061-01-5 (cis)1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthanc ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromo<cthanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthance ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trmethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95636 1,2,4-Trincihylbenzene ND 0.2
135-98-8 scc-Butylbenzence ND 0.1
99-87-6 4-130-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlosobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND
Surrogate Recovery
Cempound Recovery (%) Limit (%) Condition
- arrl) 100 80-116 “Pass
1 urr2) 108 80-116 ~ Pass
tolsene-d8(snr3) 100 80-116 rass
[4-bromoBiucrobenzenc(surt) 100 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatlbility Tests

Sample Identification: 10404-1B2-22h Reporting Date: 4/11/01
Laboeratory Identification:  0104012-013 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data Flle: 010409 xls.
Sample Receiving Date: 4:9/01 Raw Data File: 01040927.D
Date Analyzed: 04/10/20 -1:5: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L) |
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethanc ND 0.1
75-01-3 Chloroethenc(Vinyl Chloride) ND 0.2
74-83-9 Bromomethanc ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethanc ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromethane 3 1 j
01634-04-4 MTBE ND 0.3 }
156-60-5 (trans)-1,2-Dichlorocthenc ND 0.3 ]
75-34-3 1,1-Dichlorocthane ND 0.1 o
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95476 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 150-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
10365-1 o Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzenc ND 0.1
106-43-4 4-Chlorotoluenc ND 0.1
95-49-8 2-Chlototolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2.3-Trichlorobenzene ND 1
67-64-1 Acctonc ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibrosafincromethane( surr1) 102 80-116 rass
1 thanod4{ary2) 110 80-116 Pass
[ sorr3) 101 80-116 rass
4-bromo fiucrobenrenc( surr4) 102 80-120 rass
[ ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatiie Organic Compound Results, Project: ESTreatibility Tests

Sample Identifcation: 10404-1B3-22h Reporting Date: 4/11/01
Laboratory Identification:  0104012-014 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Recelving Dute: 4/9/01 Raw Data File: 01040928.D
Date Analyzed: 04/10720-1:6: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodiluocrome thane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 6.1 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluorormcthane ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromethane 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethenc ND 0.3
75-34-3 1,1-Dichloroethane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichlorapropane ND 0.1
156-59-2 (cts)-1,2-Dichlorocthene 31.2 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethanc ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethanc ND - 0.1,
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichloroethene 8.0 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
1006 1-02-6 (trans})-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene 2.0 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthanc ND 0.1
108-90-7 Chlorobenzenc ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzenc ND 0.2
79-34.5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzenc ND 0.1
108-67-8 1,3,5-Trimcthylbonzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 {cri-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-190-Propyltoluenc ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadienc ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acclone ND 1
Surrogate Recovery
Recovery (%) Limit (%) Condition
101 80-116 (1]
110 80-116 Piss
100 80-116 Piss
104 80-120 Piss




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample I1dentification: 10404-1B1-32k Reporting Date: 4/11/01
Laborstory Identification: 0104012015 Sample Matrix: Agqucous
Sampling Date: 4/6/01 Report Data File: 010409 xIs.
Sample Recelving Date: 4/9/01 Raw Data File: 01040929.D
Date Analvzed: 04/10/20-1:7: Method: EPA-8260
CAS Numiber Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluorome thane ND 0.3
74-87-3 Chioromethane ND 0.1
75-01-4 Chlorocthene(Vinyt Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND (/8]
75-35-4 1.1-Dichlarocthene ND 1
75-09-2 Dichloromethane 1 1
(1634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane 0.8 0.1
78-93.3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene ND 0.1
[ 74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthanc ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND - 0.1,
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropance ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1 3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorabenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-414 Ethylbenzenc ND 0.1
108-38-3 ™ Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 02
75-25-2 Bromoform ND 0.1
98-82-8 150-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimcthylbenzenc ND 0.1
106-43-4 4-Chlorotoluence ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sco-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzenc ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadienc ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
. | Dibromoflucromsthanc(sur 1) 101 80-116 - PASS
i thane-d4(surr2) 110 80-116 Pass
to ®o113) 101 30-116 Pass
4-bronoBucrobenzeno{ wrT4) 102 30-120 Pass

ND - NotDetected




s

PO

Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10404-1B1-32(D) Reporting Date: 4/11/01
Laboratory Identification:  0104012-016 Sample Matrix: Agquecous
Sampling Date: 4/6/01 Report Datu File: 010409.xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040930.D
Date Analyzed: 04/10/20-1:7: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chiorocthene(Vinyl Chlonide) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromthane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloronx:thane { 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthance 0.8 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND i
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichloroethane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorébenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-184 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzence ND 0.1
108-67-8 1,3,5-Trimethylbenzenc ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-i50-Propyltoluenc ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3 -chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzenc ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition |
Dibromofivoronmthanc( surr1) 101 80-116 Pass |
1 thano-d4(surr2) 108 80-116 Pass |
© mry3) 101 80-116 Pass
4-bromoflucrobenzene( surrd) 100 80-120 rass

—
AT  ATod Natantad




Environmental Research Institute
The University of Connecticut
Volatile Organte Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10404-1B2-32h Reporting Date: 4/11/01
Laboratory Identification: 0104012017 Sample Muatrix: Agueous
Sampling Date: 4601 Report Data File: 010409 xIs.
Sumple Receiving Date: 4/9/01 Runw Data File: 01040940.D
Date Analvzed: 04/10/20 -1:3: Method: EPA-8260
CAS Number Name Concentration(usg/L) MDL (ug/L)
75-71-8 Dichlorodifluorem:thane ~ND 0.3
74-87-3 Chioromuthane ND 0.1
75-01-4 Chlorocthene( Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chioroethane \D 0.2
75-69-4 Trichlorotluoronxthane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane 4 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1.2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane 0.8 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND !
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene 0.7 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Tolucne ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 mrXylene + p-Xylene ND 0.2
95-47-6 0-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimecthylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluenc ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzenc ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 n-Butylbenzenc ND 0.1
95-50-1 1.2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalcne ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctlone ND
Swrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibrormofiaoromstheno{ sury 1 ) 101 80-116 - PASS
1 orosthane-a4(ar2) 110 30-116 Pass
warr3) 100 80-116 Pass
4-bronoflucrobenzono(surrd) 103 80-120 rass

ND = Not Detocted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10404-1B2-32(D) Reporting Date: 4/11/01
Labaratory Identification:  0104012-013% Sample Matrix: Aqueous
Sampling Date: 4601 Report Data File: 010409.x1s.
Sample Receiving Date: 419/01 Raw Data File: 01040941.D
Date Analvzed: 04/10/20 -1:3: Method: EPA-8260
CAS Numbher Natne Concentration(ug/lL.) MDL (ug/l)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromuthane ND 0.1
75-01-4 Chlorocthene( Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichiorotluoronethane ND 0.1
75-35-4 1.1-Dichlorocthene ND |
75-09-2 Dichloromethane 3 |
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichiorocthene ND 0.3
75-34-3 1,1-Dichlorocthanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2.2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochlorome:thane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND ©0.1-
71-43-2 Benzene 0.6 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-388-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-414 Ethylbenzence ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-3 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzenc ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzenc ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND F
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphtbalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Swrrogate Recovery
Compound Recovery (%) Timit (%) Condition |
Dibromofiucromotbeno(szrrl) 100 80-116 rass
1 thane-d4( surr2) 109 80-116 Pass
murr3) 101 80-116 Pass
sarrd) 103 80-120 rass

- ND = Not Detocted



Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10404-183-32h Reporting Date: 4/11/01
Luboratory [dentificution:  0104012-019 Sample Matrix: Agqucous
Sampling Dute: 4/6/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4901 Raw Data File: 01040942.D
Date Analyzed: 04/10/20 -1:4: Mecthod: EPA-8260
CAS Number Name Concentration(ug/L.) MDL (ug/L)
75-71-8 Dichiorodifluoronethane ND 0.3
74-87-3 Chloronethane ND 0.1
75-01-4 Chlorocthene( Vinyl Chlonde) 59 0.2
74-83-9 Bromomc:thane ND 0.2
75-00-3 Chiorocthune ND 0.2
75-69-4 Trichloroftucromethane ND 0.1
75-15-3 1.1-Dichlorocthene ND 1
75-09-2 Dichloromethanc 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34-3 1,1-Dichloroethane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)1,2-Dichloroethenc 30.2 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthanc ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene 78 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 2.0 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroethanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethanc ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-8 1,3 5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzenc ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzence ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
» surrl) 99 80-116 ~ Pass
1. 2-diohlorosthane-aA{ urr2) 108 80-116 —Pass
tolusne-d8(surr3) 100 80-116 Pass
4-bronoflucrobenrene(srré) 103 80-120 Pass
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Environmental Research Institute
The University of Connecticut
Valatile Organic Compound Results, Project: ESTreastibility Tests

Sample ldentification: 10405-181-48h Reporting Date: 4/11/01
Laboratory ldentification:  0104012-020 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040943.D
Date Analyvzed: 04/10/20 -1:5: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichloroditfiuoronxthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene( Vinyl Chloride) ND 0.2
74-83-9 Bromonwthane ND 0.2
75-00-3 Chiorocthane ND 0.2
75-69-4 Trchlorofluaromethane ND 0.1
75-35-4 1,1-Dicldorocthene ND 1
75-09-2 Dichloromethance 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chioroform ND 0.1
71-55-6 1,1,1-Tnchlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1.
71-43-2 Benzene 0.6 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromonethane ND 0.1
75-27-4 Bromodichlorormethane ND 0.2
10061-01-5 (cis)1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene . ND 0.1
10061-02-6 (trans)-1,3:Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chiorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 is0-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Tnichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trime thylbenzene ND 0.1
106-43-4 4-Chlorotolucnc ND 0.1
95-49-8 2-Chlorotolucae ND 0.1
98-06-9 tert-Butylbenzenc ND 0.1
95-63-6 1,2,4-Trime thylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1 3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Nephtbalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate I-{:covcry
Compound Recovery (%) Limit (%) Condition
Dibrosmofluoroxxwthanc(surrl ) 99 80-116 - Pass
%o«hm&(mb 107 80-116 Pass
r3) 100 80-116 Pass
4-bromofiuorobenzono(surré) 103 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-182-48k Reporting Date: 4/11/01
Laboratory Identification: 0104012-021 Sample Matrix: Aqueous
Sampling Dute: 4/6/01 Report Data File: 010409 xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040944.D
Date Analvzed: 04/10720 -1:6: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichloroditluoronxthane ND 0.3
74-87-3 Clloromethane ND 0.1
75-01-4 Cllorocthene( Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND Q.2
75-69-4 Trichlorofluoronx:thane ND 0.1
75-35-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichloromethane S 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1.1-Dichlorocthane ND 0.1
78-93-3 Mcthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)1,2-Dichloroethene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthanc ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1.
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethanc ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene . ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-35-3 mXylene + p-Xylcne ND 02
95-47-6 o-Xylene ND 0.1
100425 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propyibenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND Q.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzenc ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalcne ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acclone ND 1
Surrogate Recovery
- Compound Recovery (%) Limit (%) Conditien
warr]) 100 80-116 “Pass |
1 thano-d4(surr2) 107 80-116 Pass
warr3) 100 80-116 Pass
[ romoiorcbonsenc surrd) 103 80-120 Pass
|- ND = Not Detocted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatthility Tests

Sample Identification: 10405-183-48h Reporting Date: 4/11/01
Laboratory Identification:  0104012-022 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040945.D
Date Analyzed: 04/10/20 -1:6: Mecthod: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L})
75-71-% Dichlorodifluoronxthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Viny! Chloride) 5.7 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoronxthane ND 0.1
75-35-4 I,1-Dichloroethene ND 1
75-09-2 Dichloromethane 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichloroethane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 29.8 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trchlorocthanc ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethanc ND - 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene 7.9 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MiIBK ND 0.2
108-88-3 Toluene . ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethence 2.0 0.2
124-48-1 Dibromochloromethane ND 0.3
106-934 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95476 o-Xylone ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
73-82-8 Tso-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucnce ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 text-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-is0-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Nephthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzenc ND 1
67-64-1 Acctone ND 1
Swrrogate Recovery
Compound Recovery (%) Limit (%) Conditden
. | Dibromofinorosmothano(surr1) 99 80-116 - Pass
1 ure2) 109 80-116 Fass
aur3) 100 80-116 Pass |
4-bromoflacrobenzene( airr4) 102 80-120 rass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Orgunic Compound Results, Project: ESTreatlbility Tests

Sumple Identification: 10405-1B1-56h Reporting Date: 411/01
Laboratory Identification:  0104012-023 Sample Matrix: Agueous
Sumpling Dute: 4/6/01 Report Data File: 010409 xls.
Sample Receiving Date: 4/9/01 Raw Duta File: 01040946.D
Date Analyzed: 04/10/20 -1:7: Method: EPA-8260
CAS Number Name Concentration(ug/1.) MDL (ug/L))
75-71-8 Dichlorodifluoromethance ND 0.3
74-87-3 Chioromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoromethianc ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethanc ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichloroethanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichioropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene 0.7 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene . ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1 2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethanc ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95476 oXylene ND 01
10042-5 Styrene ND 0.2
75-25-2 Bronoform ND 0.1
98-82-8 iso-Propylbenzence ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3 ,5-Trimcthylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-i0~Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 o-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 - |Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibronxofinotonethanc(sur 1) 101 80-116 rass
@n«mz) 108 30-116 Pass |
arr3) 100 80-116 Pass__ |
[+ Sromofinorobenzons(surr4) 104 80-120 Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10405-181-56(D) Reporting Date: 4/11/01
Lahoratory Identification: 0104012024 Sample Muatrix: Aqueous
Sampling Date: 4/6/01 Repart Data File: 010409 xls.
Sample Receliving Date: 4/9/01 Raw Data File: 01040947.D
Date Analvzed: 04/1020 -1:8: Method: EPA-8260
CAS Number Name Cuncentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-%7-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-33-9 Bromomuthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 {,1-Dichloroethene ND i
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60)-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichloroethanc 0.8 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachioromethane ND 0.1-
71-43-2 Benzene 0.7 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethenc ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (cis)-13-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chiorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-414 Ethylbenzenc ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2 2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucpe ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-i%0-Propyitoluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibrono-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Neaphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acclone ND 1
Surrogate Recovery
. Compound Recovery (%) Limit (%) Condition
- [Dibromofiaoromethanc(surrt ) 101 80-116 288
1 thane-d4(surr2) 108 80-116 rass
o)) 100 30-116 Pass
marrd ) 103 80-120 Yass

'ND = Not Detocted
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Environmental Research Institute
The University of Connecticut
Volatile Orgunic Campound Results, PProject: ESTreatibility Tests

Sample Identification: 10405-1B2-56h Reporting Date: 4/11/01
Lahoratory Identification:  0104012-025 Sample Matrix: Aqucous
Sumpling Date: 4601 Report Data File: 010409 xls.
Sumple Receiving Dute: 4/9/01 Raw Data File: 01040948.D
Date Anulvzed: 04/10720 -1:9: Method: EPA-8260
CAS Number Name Concentration(ug/L.) MDL (ug/L)
75-71-8 Dichlorodifluoronxthane ND 0.3
74-87-3 Chloronx:thane ND 0.1
75-01-4 Chloroethene( Vinyl Chlondce) ND 0.2
74-43-9 Bromonwthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Tnchlorottuoronxthane \ND 0.1
75-35-4 1.1-Dichloroethene ND 1
75-09-2 Dichloronxthane 5 1
01634-04-4 MTBE ND 0.3
156-60)-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1
71-43-2 Benzene 0.9 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromometbane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthanc ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachloroethene ND 0.2
124-48-1 Dibronmochloromethane ND 0.3
106-93-4 1,2-Dibromoecthanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
9547-6 o-Xylene ND 0.1
10042-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluenc ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95636 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichiorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 o-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadience ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2 3-Trichlorobenzenc ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
aurrl) 101 80-116 A8S
1 thane-d4(surr2) 109 80-116 rass
surrd) 100 80-116 Pass
surr4) 102 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample tdentification: 10405-1B2-56(D) Reporting Date: 4/11/01
Luboratory ldentification:  0104012-026 Sample Matrix: Agueous
Sampling Date: 4/6/01 Report Data File: 010409.xs.
Sumiple Receiving Dute: 4/9/01 Raw Data File: 01040949.D
Dute Anuhzed: 04/10/20-1:9: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodi fluoromm:tliane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene( Vinyl Chlonde) ND 0.2
74-33-9 Bromomethane ND 0.2
75-00-3 Chlorocthanc ND 0.2
75-69-4 Trichloroluoromethane ND 0.1
75-15-4 1,1-Dichlorocthene ND 1
75-09.2 Dichloromethane S 1
01633-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1.1-Dichloroethane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthenc ND 0.1
74-97-5 Bromochloronxthane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1,
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethanc ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 {trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachlorocthene ND 02
124-48-1 Dibromochloromxetbane ND 0.3
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 ™ Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzenc ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-434 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-3 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene . ND 1
§7-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Nephthalenc ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- | Dibromo{inoromethanc(sarr1) 100 80-116 ass
1 o)) 110 80-116 Pass
O] 100 80-116 Pass
4bromofiuotobenzenc(murré) 102 80-120 Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-1B3-56h Reporting Date: 4/11/01
Laboratory ldentification:  0104012.027 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Dats File: 010409 .xls.
Sample Recciving Date: 4/9/01 Raw Data File: 01040950.D
Date Analvzed: 04/10720 -1:0: Method: EPA-8260
CAS Nuniber Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chileromethane ND 0.1
75-01-4 Chiorocthene( Vinyt Chloride) 5.8 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoromethuine ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1 ]
156-59-2 (cis)-1,2-Dichlorocthene 29.6 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND - 0.1,
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichlorocthene 1.6 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 2.0 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorabenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 150-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 13,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chiorotoluenc ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-130-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND
Surrogate Recovery -
Compound Recovery (%) Limit (%) Condition
. | Dibromofiuoronmwthano(surr1) 100 80-116 - PaSS
1,2-dx thane-d4{ surr2) 108 80-116 rass
sarr3) 101 80-116 Pass
4Srono fluorobenzenc( surr4) 102 80-120 Pass

ND = Not Detected
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Environmental Research Institute
The University of Connecticut
Vaolatile Organic Compound Resuits, Project: ESTreatibility Tests

Sample Identification: 10406-1B1-72h Reporting Date: 4/11/0%
Laboratory Identificution:  0104012-028 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Recetving Date: 49/01 Raw Data File: 01040951.D
Date Analyzed: 04/10/20 -1:1: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronx:thane ND 0.3
74-87-3 Chloromcthane ND 0.1
75-01-4 Chloroethene(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chloroethanc ND Q0.2
75-69-4 Trchlorofluoronethane ND 0.1
75-35-4 1.1-Dichlorocthene ND 1
75-09-2 Dichloronxthane ND 1
01634-03-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1.1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2.2-Dichloropropane ND 0.1
156-59-2 (cis)1,2-Dichloroethene ND 0.1
74-97-5 Bromochloromethanc ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
[ 56-23-5 Tetrachloromethane ND 0.L
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 - Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 03
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromcthane ND 0.3
106-93-4 1,2-Dibronmoethanc ND 0.1
108-90-7 Chlorobenzence ND 0.1
630-20-6 1,1,1,2-Tetrachloroethanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylenc ND 0.2
95476 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 150-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propyibenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzenc . ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadienc ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrvate Recovery _
Compound Recovery (%) Limit (%) Condition
. |Dibrommofluororethane(murr1) 100 80-116 — Pass
T,2-dchlorocthenc-a4{ surr2) 110 80-116 Pass
[tofoeno-dB(sexr3) 100 80-116 Pass
[4-bromofluorobenzzne(surr4) 103 80-120 Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10406-1B1-72(D) Reporting Date: 4/11/01
Laboratory Identification:  0104012-029 Sample Matrix: Aquicous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Receiving Date: 4/9:/01 Raw Data File: 01040952.D
Date Analyzed: 0471120 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/1.) MDL (ug/l)
75-71-8 Dichlorodifluoronwxthane ND 0.3
74-87-3 Chloronx:thane ND 0.1
75-01-4 Chlorocthenc(Vinyl Chionde) ND 0.2
74-83-9 Bromomethane ND .2
75-00-3 Chloroethane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromuthanc ND 1
01634-04-4 MTBE ND u.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-343 {,1-Dichloroethanc 0.8 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichjoropropane ND 0.1
156-59-2 (cis)-1,2-Dichioroethenc ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trnchloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochlorome thane ND 03
106-934 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylence ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzenc ND 0.1
108-67-8 1.3,5-Trimcthylbenzene ND 0.1
106-434 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzenc ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyitoluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
§7-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Neaphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
murrl) 100 30-116 - asS
1 arr2) 108 80-116 rass
to warr3) 101 80-116 Pass
4-bromofiuorobenzene( surrd) 103 80-120 Pass

NIT) = Not Detocted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10406-182-72h Reporting Date: 4/11/01
Laboratory Identification:  0104012-030 Sample Matrix: Agqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040953.D
Date Analvzed: 04/11/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/l.) MDL (ug/L)
75-71-8 Dicliorodifluoronx:thane ND 0.3
74-87-3 Chloronxthane ND 0.1
75-01-4 Cllorocthene(Vinyl Chlonide) ND 0.2
74-83-9 Bromomethane ND .2
75-00-3 Clhlorocthane ND (.2
75-69-4 Trchlorofluoromethane ND 0.1
75-35-4 1.1-Dichloroethenc ND 1
75409-2 Dichlorom:thanc 7 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 03
75-34-3 1,1-Dichlorocthane 0.8 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene 1.1 0.1
[ 107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95476 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 ,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluenc ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyitoluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2 4-Trichlorobenzenc ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Accetone ND 1
Surrogate Recovery
[ Compound Recovery (%) Limit (%) Condition
- [ Dibromofisoromsthanc(srr 1) 100 80-116 Pass
surr2) 108 80-116 rass
surr3) 99 80-116 rass
| 4-bromofivorobenzenc( surr4) 102 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10406-1B2-72(D) Reporting Date: /1101
Labaoratory Identification: 0104012-031 Sample Matrix: Agucous
Sampling Date: 46:01 Report Data File: 010409.xs.
Sample Receiving Dute: 49,01 Raw Data File: 01040954.D
Date Analvzed: 04711720 -1:1: Methad: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichloroditluoromcthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene( Vinyl Chloride) ND 0.2
74-33-9 Bromomethane ND 0.2
75-GU-3 Chiorocthane ND 0.2
75-69-4 Trchlorolluoronwkthane ND 0.1
75-35-4 1.1-Dicldorocthene ND 1
75-09-2 Dichioronwthane 7 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dicllorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mcthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthenc ND 0.1
74-97-5 Bromochloromethanc ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND - 0.1,
71-43-2 Benzene 1.1 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethanc ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trchlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochioromethane ND 03
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorabenzenc ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 02
75-25-2 Bromoform ND 0.1
98-82-8 is0-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzenc ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzence ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzence ND 1
87-68-3 Hexachlorobutadienc ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromoflucromethano(mirr 1) 100 80-116 ~ Pass
[1.7-chlorosthane-a4(aur2) 109 80-116 Pass
[tofucae-dM{marr3 ) 100 30-116 Pass
4-bronwtinorobenzene( surrd ) 104 80-120 Pass
T, Al e T o e 3




Environmental Research Institute
The University of Connecticut
Volatile Organic Compoeund Results, Project: ESTreutibility Tests

Sumple Identificution: 10403-1B3-72h Reporting Date: 4/11/01
Laboratory ldentification:  0104012-032 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Suample Receiving Dute: 4/9/01 Raw Data File: 01040955.D
Date Anulvzed: 04711720-1:2: Method: EPA-8260
CAS Nunmiber Name Concentration(ug/L) MDL (ug/L)
75-71-4 Dichloroditiuoromethane ND 0.3
74-37-3 Clloromethance ND 0.1
75-01-4 Chilorocthene(Vinyl Chlonde) 5.9 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoronkthane ND 0.1
75-35-4 1.1-Dichloroctlene ND 1
75-09-2 Dichloronxthane ND 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1.1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 29.6 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichlorocthene 7.8 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-13-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-184 Tetrachloroethene 1.9 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroethane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 un-Propyibenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-is0-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acclone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibremofivoromethane(surr | ) 100 80-116 - Pass -
1,2-dichloroethane-d4( surr2) 107 80-116 rass
tofucae-d8(murr3) 100 80-116 Pass
4-bronmofiucrobenzene( mirr4) 102 80-120 rass

'NT) = Not Detocted




