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IN-SITU CHEMICAL OXIDATION
PHASE I PILOT TEST REPORT

PALL CORPORATION
30 SEA 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 ISCO 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;

o 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;
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o Installation of a permanganate delivery / injection system including make-up
tanks, mixers, pumps, and control systems;

J 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;

o 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 (MnO,) 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,Cly+ 4H,0 = 6CO; + 4MnO,+ 4K + 12CI + 8H
TCE: 2KMnO, + C:HCl; 2 2CO, + 2MnO; + 2K" + 3CI + H'

DCE: 8KMnO, + 3C;H,Cly 2 6CO; + 8MnO,+ 8K™ + 6CI + 20H + 2H,0
VC:  10KMnO, + 3CH;Cl 2 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 (MnO;), 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/l).
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/1 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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2.0 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 [ pilot test setup.

2.1 Overall Pilot Test System Lavout

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 KMnO,
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 1 Pilot Test Lavout

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 55 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-148 e PT-141
e PT-158 e PT-151
e PT-16S e PT-161
e PT-178S e PT-171
e PT-18S e PT-18I
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The monitoring well network for Phase [ pilot testing included the following wellsl:

Shallow Wells Intermediate Wells
e MW-11PS e MW-11PI
e MW-12PS e MW-12PI
e MW-10PS e MW-5PI
e PTMW-18 o MW-10PI
e PTMW-28 e PTMW-11
e PTMW-38 e PTMW-2I
e PTMW-4S e PTMW-3I
o PTMW-4I

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 chermnical 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.e., 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 o
be sampled as per the NYSDEC approved work plans and design documents. These wells included shallow wells PTMW-58
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 NYSDEC, initial pilot test activities (1.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

s MW-2A e MW-2A] e MW-2AD

s MW-4P§ e MW-5P] e MW-5PD

e MW-7P e MW-6P o MW-6PD) **

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

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

e MW-12PS e MW-12P] e MW-12PD

e MW-13PS e MW-13PI e MW-14PCD **
e PTMW-15 e PTMW-11 e MW-15PCD *#*
e PTMW-2§ e PTMW-2]

¢ PTMW-3§ e PTMW-31

e PTMW-48 o PTMW-4]

e PTMW-58 e PTMW.-51

e PTMW-6S e PTMW-61

** Note: Samples collected afier 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 ¢valuated 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 ICZ.

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 1s 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 cffectively
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.

" 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 [ 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 5.

As indicated in Table 5, the average concentration of KMnOj, 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 Sequence

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).
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34  Performance Monitoring 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 1s 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 [
Pilot Test Report. Specifically, data pertaining to the following were catalogued:

° 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.

° 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.

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.

Permanganate in Groundwater (color): Data collected provided an indirect
measurement of KMnO, 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 in 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 KMnQj 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

ENVIRO-SCIENCES, INC. ==



In-Situ Chemical Oxidation- Phase [ Pilot Test Report QOctober 17, 2003
Pall Corporation, 30 Sea Cliff Avenue, Glen Cove NY Page 14

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 |
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 KMnQ, 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 representative
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:

o Depth to Water

o Groundwater Temperature
o Groundwater Conductivity
o Groundwater pH

o Dissolved Oxygen (DO) in Groundwater
o ORP in Groundwater
o Permanganate (colorimetric)

o 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-9I). Values ranged from 7.23 to
9.92 Standard pH Units with the exception of PT-9I, 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-91, 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-61 and PT-9I
exhibiting an ORP indicative of an oxidizing environment (i.e., positive) ORP
value.

o 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 injections. 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 1n 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-12P1 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.
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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 KMnO4 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 KMnQO;, 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 KMnOQy), a colonimetric 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-61 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 KMnQOj 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/1.
Concentrations gradually dropped off to around 1 mg/l 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-2I, 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-2]
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.c., 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.
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In-situ mixing of oxidant with the contaminants of concemn 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 concem 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.c., 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-I11
e MW-5PI e PTMW-2]
e MW-6P* e PTMW-31
e MW-10PI e PTMW-41
e MW-11PI e PTMW-5]
e MW-12PI e PTMW-61
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/l) except for the following compounds:
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) 1,2DCE: (maximum concentration of 180 pg/l at PTMW-5I, which is outside
the anticipated ROI for the Phase I Pilot Test. Maximum concentration of 48
ng/l at PTMW-11 within the Phase I pilot test study area);

J Acetone: (maximum concentration of 10,000 pg/l at PTMW-3I 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 1s inactive);

° Chlorofluorocarbons: (e.g., 1,1,2-trichloro-1,2,2,-trifluoroethane) (maximum
concentration of 1,100 pg/l at MW-2AI, which is outside the anticipated ROI for
the Phase I Pilot Test. Maximum concentration of 12 pg/l at PTMW-11 within

the Phase I Pilot Test study area)*;

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-2AI and concentrations
between 14 and 700 ug/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);

o VC: (maximum concentration of 61 ug/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/l with the highest baseline levels present in
PTMW-11, PTMW-2I, and PTMW-3I. The lowest levels were present at MW-5PI and MW-
12PI. 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 pg/l present at MW-11PI and the
highest level of 5,860 pg/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-21 (72 pug/1).

" It should be noted that chiorofluorocarbons 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-14I through PT-18I. 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.¢., 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/lto S ug/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. 1,1DCA 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-12P1 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/1 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/l 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-trifluorocthane
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:

o 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/l. 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
Several background samples were collected on 11/26/03 in the moming before the start of shallow well injections.

&
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/l). It is possible that the DO may increase with time in the subsurface but insufficient

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 KMnQO4 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
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.

ENVIRO-SCIENCES, INC. ==



In-Situ Chemical Oxidation- Phase I Pilot Test Report October 17, 2003
Pall Corporation, 30 Sea Cliff Avenue, Glen Cove NY Page 28

dropped off significantly beyond 20 feet from the injection line. Shallow zone colorimetric data

are presented in Table 8.

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
concemn 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:

o MW-2A* e PTMW-IS
e MW-4pPS* e PTMW-2S
o MW-7pP* e PTMW-3§S
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:

o 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 pg/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 I
Pilot Test area);

o 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-1S and PTMW-2S 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 pg/l
in MW-12PS within the Phase I Pilot Test area);

o TCE: (maximum concentration of 2,000 pg/l 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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. VC: (maximum concentration of 850 pg/l in PTMW-5S, which is outside the
anticipated ROI for the Phase I Pilot Test. Maximum concentration of 70 pg/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. Chlonide
background levels ranged from 19 to 172 mg/1 with the highest baseline levels present in MW-
10PS and PTMW-5S. The lowest levels were present at MW-11PS and PTMW-38.
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-48S 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 pug/l) and the lowest at PTMW-6S (81 ng/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.

[t 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.

8The evaluation of shallow injection response at wells PTMW-58 and PTMW-65 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 weils PTMW-5S and PTMW-65 was not conducted after it was realized that these wells should
ot 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-65 afier the first post-injection
sampling event are temporary only. This position will be evaluated prior to the start of the Phase Il pilot test work by collecting an additional
sct 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/l
(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 KMnQO, 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 Il 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 [ 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, I, 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.

. 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.

. 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.

. 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 contarninants 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.

o 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,

. Since intermediate zone contaminant reductions were so pronounced, it is
recommended that the originally planned Phase [l through V pilot tests be
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eliminated and further evaluations be limited to a small-scale, modified Phase II
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.

ENVIRO-SCIENCES, INC. ===
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KMnO4 Injection Analytical Results Summary for Shaliow Wells
(All resulits in ug/l unless indicated)}

Analyte

Cotllection Data Collecﬁon Date

SHALLOW WELLS

PTMW-

MW-ZA I Mw- IMW-TP IMW-10P$ |MW—11PS[ [HW—1ZPS IMW-HPS IPTHW—1S’ ]PT—I"NZS |FT-MW3$ IPTHW-BS | 45 lPTHW—SS IPTHW-GS

4PS

1,1.1-Trichloroethane

|Pre-Injection {10730 - 11/7.

" 10402

[° " Tysoe T
{ 11407102

110102 =V

100

|t

20U

Tntermediate Postinjection {12/18 - 12/16/02]

250U

f—2n 8/02
12/15/02

Shallow Post-injecticn (1/29 - 1/30/03)
f 01729003
| 01/30/03

Second Post - Injection (4/2 - 4/4/03)

}" ~ Tgano3
! 04/04/03

04/02/03

Upgradient Backgraund (4/10/03}
' 04/10/03

gz D
i s

1,1.2,2-Tetrachloroethane

on {10730 - 1447702y |
—_10730i02

11/04/02

| 14405002

1o

106102 :;
“10102

intermediate Post-Injection (12/18 - 12/19/02)
: [ 121802

b 12/19i02

.__l 7| —_

Shaltow Post-Injection {1/23 - 1/30/03)
ction {172 /0

01729103
J 01/30/03

Second Post -injection (413 - 44103)

" 0410303

i 04/04/03

04102163

Upgradient Background (410703} _

i 04/10/03

Page 1 0of 20




0zZ jo z 3fied

L L PRIy I_A

GO '
(55701 %) piinoSieg TusipeIbdr

T

COMORB0

EDREOP0
£0/20/+0

~

(£0/b1b - 21b) Uogdelui “1sod puoosg

nooL

T T

TO/OE/L0
£0/62/10

(€0/08/) - 621} UonoBllI-1S04 mayeus

T T

TOIEHTY_

20/8L121

]

]

{zom Lzl - g1izi) uon:ef [1s0d SleipauuBlU}

200

ooty
oo L
200N L

ZD:‘IEIOL
ZQIOUDL

SUBIBOIOINNTL L

it G

(z0/211 1 - €01 ) LORIDII-Bid

R
~ B0 uvo [

(£0/01/v puriosByoey jusipe.Bdn

—cowomo___ |
BRI
£0/Z0/0

Teteviv < Ziv) uondel] - 1504 puades

B DU S N T S s

nat

__nooy | __ [ _eomens
| £O/62/10

o l T
oo ~

Foo ]

(EO/0E/1 -~ 52/1) voieluy-isod moileus

|
aros_ 1 _nogs ,Jf ez '_[Z_,n,b} ,! - "I " noi

|
T [ —FF %]

{Z0/61iZ1 - BLiz} ] Uond8]ul-1sod siepaLuialul

;W;ait;mwﬂw<¢@j

T eouony ]
ooy
Zom0ilL_
—zohony

T
 Z0i0EI0L BUBLIRCIONL-T'L L

(E07LL - e L) Uaisiui-aud

nor. | o
o TN N D S
noz . 3 o B o

SB'MI’u.dLSS Mvua] Snid | stmMmid| stmmtd szmn-ul .smm.w] SdEs- mwl sdzi-mn | sawumj sammul demn | S I vZ:MR | | ieq uapasiog ) o eMkmuy

STT2M MOTIVHS

(paieaiput ssepun /Bn ul syinsal jiy)
Sjjapp Mojfeys Joj Aieunung s)nsay jednAjeuy uonsalup pOUNM
¢ J[qEL




0Z Jo £ abed

S S D R—

_:9.

COI0LIP0

[N IS I DN I ;]L{-}i T A S R 1Y
i ) {€6/Gi/v) Puno.Buoeg jueipe.Sdn
_ o _ I R D L oz ] |- towong |
- - naL noi R I 113 N N TCOROMND
e b b o Ll oos. T nov T T T hor ‘.f!i! D i} ., o eorew0
{E0ri/Y - Ziv) voiZelu -180d Auoaes
~ _ _ o \_ _ _ o - _ ] A | Tnmor | wmees [ 1 1. T comeno ‘L
noor  _ neos |_nog | nov | [0 ) nooL -  £0/62/10
{E0/0E/4 - 6/1) UoRoslul-isod moijeus
N I I e S e e e et s e B e
- S PU L SO S U ] S L ‘leli L
- BLIZ] ) Uon28lURiS0d eieIpsileiu|
[T — I R R e - T
‘ 1- = 11 TR D SO I U A S w\#
. no 3 nai
) B - B o7 I T I — 1
_ - B Ao | oz o o o ot 1T oos T T T T T T T T e
B _ o I I I I I R R ) T R - [

{Zoitli i - 85: =o__uma_ém

euBYIBCIoYINd-2' )L

E— — wT««..LWM_ T

[E——

T

. ~IE0i0L15) purio)BYoeg JueIpEIBdn

___ tomOvO |
_ EOROIY

oy

_naL

£6/Z0/70

~{eo/wy - 2iv) vondelus - 1504 pudosg

o T T T T

—EOIOEA0_ \‘L
£0/62/10 1

{EO/CEN - 62/1.) UOROSIIIISGd Mojjeug

T ;

|
o m‘_h.mwh.ﬁw_u - ,_wr\ . _ i\},_lw\

. I D W < {4
20/81/et

=

{Z0/6 1421 - §1iZ3) ubIDSlul-iSod sfepaulsiLt

oL [ D B I D T ] - 1T wmwaom
= — B R re ) T T rosony
I . I IR Y [ P N I A R R T
I R R R R nosz | zomonk |
R R I , Y T T Tner [ rai ZOREL
o . . N e nor___ 20/0E/0L |

{20/2/1 % - OE/G1) uonsaful-a1d

SUBYROIONIO- | L

y s¥
mwz:r__ mmz.:r% .

14 _ mn.;_zt_ mes:.:__

STMN- E_ .mv_;_ﬁz_ mmﬂ_s:_ m._ﬁ._sﬁ mm:..s:_ m%—.s:_ de-mw | SEF

ajeq vopdeio) ajeq 091109

S713IM MOTIVHS

aikeuy -

(payesipuy ssajun /Bn uj synsad jiy}
S{faAq MOJIRYS 40} Aiewwns SHnNsay feanheusy uonaafuy oUWy

Zoger



Table 2

KMnO4 Injection Analytical Results Summary for Shallow Wells
(All resuits in ug/l unless indicated}

SHALLOW WELLS
Analyts Collection Date Collection Date uw-ui'. o luw-rp an-is luw-m:s Iuw—ups I NW-13PS ]me-1s' IPT-was FT-uwss ]}mw-ss l P lew-ss Ipmw.ss
Pro-inecton (1030 - 11/7/02) - - e .
1,2-Dichloroethena (total) | I 103002 ] 140 § _ . _ ,, -~
R0 o 3000 .97 o e . ,
| wowez  {3se0D | L L . .. 230D
Cawedp2 T ___ . - ) . _7600D
[ o0z I 400E - o
11407102 200D
Intermediate Post-Injection {12/18 - 12/15/02) _— R S S e -
e || A A ] e e | ] [
i 42/19/02
Shallow Post-injection (1728 - 1/30/03) o N -
A | *I [ ] L J 7\ ~ a0 7[ - I 160 *l AT Ii ] 180 ! ~ 150 ' 7000
} 01/30/03 | 1 370 28 22 B
Second Pasi - Injection (4/2 - 41403} i R o . o e
[ 040203 D I N O Y e T 3J_ R B T
o403 o\ N b oo . ISR ISR BN & S S 17 LK
04/04/03 270D 300D 3 - -
Upgradient E Backlounu(MOIOS) [ . o S
1003 | I I o] ] | H | | N 1 1 _
Pre—lmecuon (1[)!30 1117:‘02) o . . _ e e e R _
1,2-Dichloropropane L T o 10U o e I R . L . . B N
| 103102 50U L) o o . 200 | iU
N N R B . L - ; _ . 20U
11/04/02 — o - 7 10U ) 100
i’:ﬁ;’ Mosibz T} Ty Ty T T T . _ 10U _ D
11707102

i 12118i02

219602

intermediate Post-Injection (12/18 - 12/19/02)

EESEET

7,] . l,

lf; f"]; .

Shallow Post-Injection {1/29 - 1/30/03} o e e el
I ‘7 I e I I [V P S [TV R 1] ) 10U 20U 500U 100U
01430103 100U 10U 10U — - - L

Secand Pas! - Injection (4/2 - 4/4/03)

04102103 I R D [ T o0 T T — ey —e -
040303 S R PR S R S I = R e
_ 0410403 20U sU T o - el
Upgradient Background | (4.'10.’03) . — i
: 04!10103 | T iR | ] - N .
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Table 2

KMnO4 Injection Analytical Results Summary for Shaliow Wells
(All results in ug/t uniess indicated)

SHALLOW WELLS
Analyte Collection Date Collection Date | MW-24A | wé TMJP Luw-mPs ]Mw-ﬂPs | MW-12PS [ MW-13PS | PTMW-15° FT-uwzs lﬂ-uwss IPTM'N‘JS I Pm:'s; [me~ss 1FTHW-BS
Pre-Injecton (10730 - 1177102 _ . ! e g e+ o . -
iElhy\benzene S LV L B o - _ e - _ B
- I R A 50U 100 ) B S ~ a0 10U N By i -
250d | o - I - _ o . _ 20U
2 T I R o - o B ) 44
T hoso2 | N L L 10U ,, - o _ )
" adpmo2 10U _
Intermediate Post- Irﬂecbon(12/18_j2ﬂ§i@2]7 e . S U S e I
R P21 - D T . . . . - o o T T
: 12/19/02 F ] J I | [ ] l | ] I J I
Shallow Post-injecticn {1/29 - 1/30/03) . . o i : o
l ome.'gaiﬁj 71 o l 7Vﬁ} o l l 00U I . hl Y L 10U l o 0w I 20U |" 5000 I 100U
! 01/30/03 100U joy 10U
Second Post - Injection (4/2 - 4/4/03) . . _ S U . L
04N02103 4; N o 10U o ___ 10U _fou - o -
T Toamyo3 i o — o o - o b v o fl © oy 10U -
04/04/03 20U 50U - - )
Upgradient Background {4/10/03) __ ~ L - e S [ el .
| 04110r03 ] ] | ] ] i I 1 | ]
Pre-ln,acuon(mmo 11f7.'02) Nl R o _ - S N -
Freon-+13 R <o S T D) o o - . [ ) i
_____ 1wz | b o o o 10DJ K:Y) ) B
1oz 120DJ - o B . 250D
11/04/02 16000 o 1700
- S R— A — IR S40E ’ . ' -
| 11/07/02 ) — I 2700 )
Tntermediata Poslnjection {12/18 - 12/16/02) - )
_1znem2 ,,,|< _____ I I I l - ] r AN PR U U I A A o
1219102 ] l - ] - ;[ i |
Shallow Post-Injection (1729 - 1/3G/03) = I o e o o o
=l 7J B I J ‘[ o I O I T 110 L’ 21 l 7*:”"1* *24“1” “300 [ 400 I’ 1000
| 01/30/03 800 51 10U N
Second Post - Injaction (472 - 4/4/03) o R o I, o
[T T — 1 = 10U . _1ou TN R R I o ) -
__oamags 1 I P R S | _ou [ o ’ iV l 150 ‘ o l
04404103 230D 5808 ) B )
Upgradient Background (4/10/03) ~ I } . )
Lo BI00D, b ) Som—— { SR S — | |
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Table 2

KMnO4 injection Analytical Results Summary for Shallow Wells
(All results in ug/l unless indicated)

Analyte

Collection Date

Collection Date

SHALLOWWELLS

MW-

4PS I PT-MW3S

‘IMW-TP LMWJDPS lMW-ﬁPS |MW—12PS ] MW-13PS l PTMW-1S" | PT-MW25

| PTIIW-

’PTMW s IFTHW 55 IPTHW-GS

Methylene chlorice

Ty
Pre-Injection (16730 - 19/¢/02)

1073002 |

10131402

T2

T0402

11405002

N7

20U

o
_ 10U

_ 528D

Intermediate Post-Injection {12/18 -

12118/02)

12018102

121902

|

Shatlow Post-Injection {1/29 - 1/30/03)

_b128/03

_01/30/03

T2ou 100U

S o
1

Second Post - Inje

o

ection (4/2 - 4/4/03)

04002703~

C4/0203
04/04/03

500U l

Upgragient Background (4710403}

(]4.'1 DI‘OS

SO

Styrene

Pre-lnjecuon(mf:io 11/7/02)

o

108002
16102
111002
11704102
1002

11107102

10V

Intermediale Post-Injection (12/18 -

Y21 9702)

12418102
1211902

, ,,,] - ,}, ;7 o

Shallow Post-Injection {1/29 - 1/3003)

D1129/03
013003

T =T w

Second Post - Injection (472 - 4/41

03)

|- 04/02103 B N D D S TR . 10u 10U T '
— 040303 I P T e ,, o 1oy ] B ‘ 10U 10U
| 04/04/03 | 20U 50U
Upgradient Background (4/10/03) I S—
i 160 A N S R D B I N I e
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KMnO4 injection Analytical Resuits Sumnmary for Shallow Wells

Table 2

(All results in ug/l unless indicated)

Anaiyte

Collection Date

SHALLOW WELLS

Collection Date

MW-2A ] I::\'s- LMWvTP | MW-10PS IMW-‘HPS [ MW-12PS i MW-13PS l PTMW-15* IPT-MWIS | PT-MW3S ]PTMW-JS

FTMW-
45

]PTHW-SS [ PTMW-6S.

Tetrachlcroethene

ama——
Pre-Injection {10730 - 11/7/02)

woapez | | N N U RS P -
103102 - 100 | 2 o
“twaw2 [ 280D o o I
RRL: Y r R A - i - | 1200D
w2 | b o - R
11/07/02

83D
22000

Intermediate Post-Injection (12/18 - 12/19/02)

12103
1219102

Shallow Post-Injection {1/29 - 1/30/03)

01/29/03
01/30/03

==

}, ,3,50,_’ e 301

6J ’

a9 l

0

l o ’[tii”‘i‘:ﬁ]" o I*, Ii' I ”ff”f'fl o
- A,'f,m‘l'i

U

Second Post - Injaction (4/2 - 4/4/03)

21 R Y R R D U T VI T - o e e T ]
0003 __ N - N )= o o 7 10U wi | 2%
04/04/03 41D 3300 - -

Upgradient Background {4/13/03)

— L T o

04/40/03

Toluene

PreTrjecton (10730 - 1177702)

’;:',

1030002

10£31/62 )

AT
11/04/02

11/07/02

10502

Intermediate Post-Injection {12/18 - 12/19/02)

Shallow Post-injection (1728 - 1/30/03)__

o1/28/03

01/30/03

100U | -

1ou"|

,JOOLI[,“[, B
iou

,1?,”,3!'02,,,VI l T D _‘ B T
1219102 ) o o

Second Post - Injection (4/2 - 474,

F—

o3y
04702103
0410303
04/04103

|
I vi;ri—[,:f | -

S WU

50U

aou T

Upgradient Background {4/10/03

04/10/03 i

S S
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Table 2
KMnO4 injection Analytical Results Summary for Shallow Wells
(All results in ug/! uniess indicated}

SHALLOW WELLS .
Anatyte Coliection Date Collection Date ~ | MW-24 M i MW.TP Tuw-wps !MW-ﬂPS Luw-ﬂps Luw-ups I PTMW-15* |PT-HW25TPT~NW35 lpmw-as T P ls-‘mw-ss LPTuw-as
Ty
Pre-Injection (10/30 - 11/7/02 [ S PR e .
vinyl chioride Wz T ] ol [ R [ S _ _
LT R o I D 40 [ 8 . 7
T Tawowe2  { mcon | T T | T T . . ,, _ B P R 28D
BT e A T T I o _ I ,, } R
R D e I R B | i -
C1ugTo2 380
Intermediate Post-Injection {12/18 - 12/19/02) - . _ - e I
o tene2 v )\ | vy )
w 12/19/02 I I l —’ { [ l l ] l [ _ I l ]
Shallow Post-Injection (1729 - 1/30/03) - S .
e e e B ) I B L i B
T 01R003 108U 15 10U T l
Second Post - Injaction (4/2 - 4/4/03) i : [ e P
72 R R I A I T R SRR 1 2N IR VA S _ ) ) o
To40M03 - R T | T 10U kY Tom
T papandy” T T 38D ) 340 . - - - B
Upgradien! Background {4/10/03)_ o S S O .
0503 10U | ] ] ] ] )| b | 1 !
Pra-lmechon {10.'30 11/7/02) ___________ L o o
Xylene (totai) T THomomd T - I D N S
o wstoz. - 10U - - 20U 10U - B )
C T 11tz o o o I ' C i} 200
LYY I o B} 10U R o - . - .
CAaosi0z o N D 1w - B i
| 11007402 T - - — 100

Intermediate Post- Injecuon {12118 - 12/19/02)

121802 L

.l,,,v,,‘jv - l R ,,I —

T

i 1218102 ] _
Shallaw Post-Injection {1/29 - 1/30/03) U S [ __
012903 S R [ U I T TV S Thou 20U 500U 100U
01/3003 10U 1 -
Second Post - Injecuon(tt.‘?’jlilgii) JEE
T VI T T B T o | S
Coapve3 ] _ I 1 tou | 100 100 ’
04/04/03 50U - .o
Upgradient Background (4:‘101‘03)_ S LS S
: e —— I S S e — S R R T
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Table 2

KMnO4 injection Analytical Results Summary for Shallow Wells

(All results in ug/l unless indicated)

SHALLOW WELLS
Analyte Caliection Date Collection Date | Mw-24 l Mt | wwae | wweoes [uwtips | mw.1zps l ww13ps | Pruwaas: [ Prwwzs | Prammss |ewass ’ P mewss IPTHW-GS
Pre-Injection (10/30 - 11/7/02) U N e R R _ _
Chromium : 1030162 ~ I I LN R o . R B
[ womwez R i A 15 w o .
Dovwowe T e | A 3 28
3 1170402 _ i} I
ot T o _ N
O avomes 108

intermediate Post-Injecion (12/16 - 12/19/02)

12718102

" 12it9002

' l’ff“‘fl D I

Shaliow Post-Injection {1/29 - 1/30/63)

B
] -
|

_0v28/03 | o | _,,,Vl, . ! S | ] 48%_ I Y
01/30/03 11+ :
Second Pest - injection (4/2 - 4/4/03) e e
T a3 T B T -
[ oaoz0z | T N 548 o 468 328
_o4ina3 |
Upgradient Background (4110/03) - e o B
] N ] | ] [ | 1 I
Pre-Injection {10730 - 11/7702) ,7 — - - — — ﬁ — ]
iron [ _oneoo2 11700 _ . P o -
{7 TTomwe2 ~ 43000 - 40100 18200
! 11001102 B - T 6410
a2 T - B o T 43400
.‘ 1meso2 | B ~ 26000 :
B 11/07/02 C T } 1510 -

Intermediate Post-lryec’uon (1218 - 12119/02}

12/18102

1211902

R

Shaliow Past-Injection (1/29 - 1/30/03)

+ l
[
=
I

- 03/29/03 17 l_ B 7} = ,,,,,| o ( - 578077| | 18700 | 20800 I 16800 8100 I 59600 | 20800

| 01/30/03 20500 67000 5220 ’
Second Post - Injection (4/2 -4/4/03) = L o o B B N .

| 040203 177 ,’ 7' - I T 68800 | e 15700 T

} o003 | | . ) R 17100 Tz

04/04/03 35600 2380 | - B - ‘
Upgradient Background (4!10.'03) e L o j
N \I‘ ] 1 | | I,. i 1 | 1 _ L | -
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Table 2
KMnO4 Injection Analytical Results Summary for Shaliow Wells
(Al results in ug/l unless indicated)

SHALLOW WELLS

MW-13PS lew-15' lPT—HWZS ‘PT-MWSS |me-3s i P""‘fs' lvmw-as PTMW-65

-

Analyte Collection Date Collection Date MW-24 l "w' lMW-TP IHHMOPS luw 11PS l MW-12PS

Prednjection (10730 - 11702y el .
Manganese oo Mgoo2 {0 ] 323 R I P I S o
10131.'02 1 e o418 . a . 925 _ 635

1 1,'01 102
~Mioai2
R 10502
41407002

570

892

Intermediate Post-lnjechonUZ/w 12/15/02) - o S A.___A],_. R l,, N ,fl i S

i e e

oo 1810° ]

Secend Post - Injection (4/2 - 4/4/03)
0402003
i 04/0303
i 04/04/03

ol R
] “zoso0t 'If!fﬂszflffffff*”l' s ' 305* l 782 l 291
| =]
]

|
-

e eI W E—

Notes:
All data is draft and is currently undergoing QA/QC review.
"U" = Compound was analyzed for but not detected.

“J* = Fstimated vajue.
"B = For organics - Parameter was present in the associated blank as well as in the sample. Indicates probable blank contamination - interpret cautiously.

"B" = Far inorganics - Reported value is less than Contract Required Detection Limut, but greater than Instrument Detection Limit.
"0" = Compounds identified at a secondary dilution factor. If re-analyzed at a higher dilution factor as in an “E" flag, the suffix "OL" is used.

. Alf results in ug/ except chiorides {mg/t) and TOC fmg/l)
8. PTMW-1S was incorractly labelied an ane dala report, and was standardized with the correct lerminology as "PTMW-15" on this summary lable

NO AWM
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KMnO4 Injection Analytical Results Summary for Intermediate Wells
(All resufts in ug/l uniess indicated)

! INTERMEDIATE WELLS
Anaiyte Callection Date Collectlon Date WWZAL ] MwsPl | Wwep | wiopr | ww1ipl [ MwP1i | Mweetal T MwPtal | PTMW-N | PTMw-2l | PTMW-3 | PTMWA | PT-MWSI | PTMW-B
Pre-injection (10/30-117/02) e e e e o [ _ ~ ;
1.1,1-Tnchioroethane ___ 10730102 ~ _ B - ) ) _ _ _ _ R . _
IRU T 7S N _ 100 _ - LY T B i S0U 200 10000
o0z 250U _ 10U _ _ -
””” wosoz V0 o0 _ - L . 10U o _ -~ 10U 100
L - S L I D R ) 7
11407402 14
IniennedlamPosl-lnjecnonnggﬂ_ 12/35M02) _ S S OO . I L o .
T gm0 T T ew ] -y —wou T o oeu o 100U ~ 10U 10U
T 1211902 r l j ] r 44 | l 24 J 10U ! 104 J 1 250U f - |
Shallow Postingection (1/28 - 1/30/03) e e e e e
A ] e o e B ) Bt s ) B ) I B A
01/30/63 ) _ i ]
Second Posl eclson 4/, f4fl}3 X
"""" ~mectentt i . ularﬁ’z'zui‘— N - T . Capo YO T R
I Toa0303 . L 10y 10U 100
N 04104/03 10y 10U -
Upgradient Background {(4/10/03) JE S, e L _
il OG0l | ] [ | ] j ] 1. I
Pre»lnjgc:nun(wf;if};ﬁnf(ﬂ) - T o - -
1,1,2,2-Tetrachioroethane o 1o3omz _ _ e _
Ii 03102 N 500 200 1000U
| - _wome2 T o ,, R -
1 11/04/02 N _ R I . L oy o _ 10U 10U
P ese | T T oo R R R ) . T -
| 11/07/02 ) 10U B
Intermediate Posk-injection (12M18-12119¢02) © e e ,, o . R
17 Thama2 _|7, - ‘ ,muj J’ L ou ] ] } LT wos T T T ea T 1w
“Eanen2 10U 10U CD esod [T T
Shallow Post-Injection (1129 - 1/30/C3) e . e ~ o
7 I - i B ) ) T N
‘0ifam3 | l l l r r ! i o l - [ . ] : | _
Second Post - Injection (4/2 - 4/4/03) . e o .
T peodipd T I O T TR T U T v - 1T N - T
I " I R A SR B . 0 DY) ’ 10U - l '
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Table 3
KMnO4 Injection Analytical Results Summary for intermediate Wells
{All results in ug/l uniess indicated}

Arwlg :

INTERMEDIATE WELLS

1.1.2-Trichlorcethane

Shallow PostInjectian {1726 - 1/30/03) |
_0t{2%/03
01/30/03

MWZAL ] WW-SE] MYW-6F ] MWA0PE | NMW-19PI [ T T BT IO N T T T PiMw-zi_ | PIMW-31 | PTMW-al | PTMW5I | PIMW-6!
- [T R D T 2007 T I 80U 200 000y -
r“ B - ) U B ) i B ) - I
| ttoaoz _ o U _ o - 10U ©1ou
sz | I - D o T - B B ) ’
‘ 11/07/02 10U ’
Intemediate Post-Injection (12/18 - 12/19/02 o - - e e e e — - B
21802 | I T Y] N oo [ (O R ) LY ) 10U 100
ALY 1 I i W l 10U I l 10U | 10U 10U ] | 2500 l |

Second Post - Injection (412 - 414/03)

B 7 S (R (RPN B I LU R ) N
__baoe3 ) RN o S - R I "
04104103 10y TpU idy

Upgradient Background {4/10/03) -~
C4/10/03 1

Pre-njecton (1038 - 117/02) _ - R JERE _
+,1-Dichlomelnane T R R T T T i _ ) o o - -
CTomwez ) 10U R N 104 - - 1403 20U 10000
10wz 250U ” 20 - R o B - B )
. 1uvodno2 i o . . . 2 . B - i _ T 124D 2J
11105002 - _ R - . o L )
: CAvoror T . o ) ) 13
intermediate Post-Injection (1218 - 12/19/02)
| TTaaiteee 10U 10U

[ 12119/02
Shallow Past-injection (1/29 - 1/30/03).

~{¥i—rivﬂlu S l :} JJL~;*]Z*2£’]’12;:] :mu :mu[ ,100U,] ESOU, I

TTovesma [ - -
[ 01/30:03
Second Posl- Injecton (4/2-4/4/03) -~ - .
Toapp20s | - -
[ o4iod3 ,IA,” -
| 04/04/03

Upgradient Background {4/10/03)

Page 2 of 20




02 40 ¢ abed

Sl

B O S DU SN S S W

CU0MR0 |

__rar

_noL_ 7] ST

T I, -

Lok

_not__

S PR (N o/
L T L cozad

“E0/vanD

" {g0iviy - 2] uonosluy - jsag pundeg

COMEND |

_eozng

{coinesi - 62711 uogsalliisag mojieug

~ . | nosz B TR D 2
ok FS ) o) S O S

- ,;],;00.7 _ |

R

I - ,7,!, _

I'ﬁnf

COBLEL
2018172} o

{Zo/sLiz) - B 1/zL) uoiosluljsed SlRIpauUUaluI

, B ng. . o B o - o o - B - T 7 rweons
. , N - - I o B R o o moso
nat nos B _ _ ) _ _ ] na L o L _ Coromwony
_ ~ o _ o o _ _ o nosz ooy
B ~ L _ noooy N0z nos T I B [V - R R 1% T
Z0/M0s/0L o o AUBISQICIMSI-Z L
_ ~ I T T e T _ - (ZDjL/LL - 0501} Uonoaluisg
. L : BT oy T U S e o
o oo o] I | i | [ 1 oo | __eomowv |
- S - e T T (eofpuy) punoubyagl wajpeiBin
o noL _ - T 1 i nok | I o noL [ J_ T EoMORC ]
: o noL oL not - -7 B R R P " '
R - [ B, ISR (RN T A4 S . __Eoreevo

(£0/p1b - Z7k) uolidahil - 1504 PLIOIBS

= 'Jf, . _:Jf;i:;lf_

(EOOE/LD

coezio
—_{E0/0E/1 < B271) UoR3afI-1S04 waiBUS

oL [ .

[,,ﬂﬂ} _ [ oL ] re

*[ ot

] - —_l_,, —_zomizl

ZoHer

- (Z0/6L/Z) - 8L L} UORIBMIIS0d Siepauueii|
e . _ B — - - - - - ooy ]
B N o B T zomon
not noL e T ) - T L T
B ) B o I I I T OO __zonons
_ ,, ~ _ _| Zrooor" noz NS _ R - raz T roneon |
R . e e I T - _ ___ ZOIEDL

~{20//11 - 0€/QL) UORIANGI-2ud

aUBYIRIOIUMNA-L'L

R —
19-MN1d |

e —
15MA-1d |

e —
MAid | IE-MANLd | 1-MNLd l LML E 1ELd-MN l IZLd-MN | ILd-MAN Idii-mM |

1d0L-mmM | da-mm |

Id5-MN__ | - IVEMH

ST13M FLVIGINYILN

20 UORINI0D

aeQ UopIeioD

Whieuy

(pajeatpu; ssafun i/6n uf synsad iy}

SHOAA dleIPaLIdRUL JOJ AueuIuing SHNS3Y (eanfieuy UoHIdf L) FOUNN

£agel




0z Jo ¥ abeg

we L
{€0/6 /5] punciBuzeq jwapesbdn

ST Nt €0/v0/b0
I S B e . . _ EDROIPD
_not _. U I ) €0eov0
- Teowiy - 2iv) uoidelu) -1s0d puosss

(E0IDESE - 62713 UNFBRIFS0Z M

|
o b e T T o T T T ] -
| T =

G Y l,;_Adl_i . I o womLeL
oL ) nos Z0/8L1ZL !

—lzomLrze < gLZL) UoNIeliSod BreIpauLBIuL

not

- . Z0MOILL
hosz_ | zononl

“nooor [ noz | nes TOLEDL

. Z0/0E/0L

. [ N LT B . . . . | N L B ~Z0MONLL

auvedardaoyaig-z'L

{z0ri2t s - 0E/0 1) uonddlur-aig

ek | .
{01014} punoibhoeg 1uaipeifdn

—

_ EOEOD
_soROO |
(£0/b/b - 21%] UOHIBIU) - 1504 PUOIBS

| 7/§Vv

P

6F ] 1. ¥ | . EORORG

,,,,l S —LQL;’:;], ,,,:;I "”;Qt’,,:.

e e F) e e e B s 2

_ leooei-g

Zi uonzalu-isog mogeuS

o eomuzy
Z0MLZL
l

{Zo/B17Z) - 1/2L) vonsaluiisod ayeipauuajul

aroar | e . . . B o . gonom |
; T oo

ZOOIL

- . oo

e | “zongn

‘aogl

(1ej01) BUaRBOIOIN-T' L

, [
e B
T T e P e B e e e | =

— — —r—
19MNLd | ISMINELD | rmmld | 5N | Iz-MMid [ B-MWLd b ISk | Zidam | HLLamm ] idL-MA | LM | do-mi | TSN | - IvZ-mA REQ UONIH(OD

STI3M JLVIQIWHILNI

{(pmeopuy ssafun 1/6n u synsad jiv)
SIJOAA dieipawLId)uy Jof Auewiing SHnsey [esnfpeuy UoNIBfUl FOLNM

tamgel



Dz Jo § 8beg

£0/0LIF0

ol o
- nov.

o ] mei T
A moz_ | T ET

1 T 0
{£0/01iv) pundsbyoeg iusipe:Bin

I
b ] _eomomo
R I SO 11

e 2T L L - — — -
(0% 1y - Ziy) wogdalul - 1504 Puoseg

, I, i,,l,;;',,:. Iflr,;._;;[ N 7| o |"7 _ 7" ' 7’7':'

___ RoGENO
£0/62/L0

l noL_ A
Jhoy

" leti08r) - 621} wondsluiisod moeus)

TO6LRL_|
~{zoieir2L - 81LZ1) UoRSaliNSod areipauuayl|

noooL

T noz_

o T L TS D
nos~ I S | nee
RS DR S [N U D A

ZomuL

zonont

T zomony
“zZomon

T T zonon

T TzonmoyT {
_ 1 zomemy

auouexsH-z,

Sl ot o

Tzoju L - e/ L) Uizelulsig]

T

ﬂ‘I

E00LY0. |

(c0i0 v} punaiByoeg wepesbdn

oL .
noi

not_ fJ

o TR I
SRS IV 1S I -

_nos

_hoe

€0/E0/K0

I I
T ,,7,|v_>_£orvorvuir

£0/20/50

" {edewiv - Ziv) uoiosky - 1804 pUOIRS

'_.‘ - ;jf - l’ [ Etati el Rt el — "lv’*w‘I**"'I*;*_J:“

E00C70 _
£0/52140

fwse_ {0 ] oL I nor
| _PoOL - i .

e, f o p oo} f o ,‘,I‘,,,,i,,l,,,
R I TR o . Aot

ey

_{eodogi - SZILiﬂuiﬁIﬁﬁéodﬁéusi

==

EAV TN 4

{zo/61L7zZ) < BLIZ1) uondalulIsod Aepawisl]

noL

noL l noL
noL
o .} _noooy

ZOOAL
ZOROML

TovoILL

Czonoity

zoneoL__

W-MNLS | ISMH-Id | i-MALd |

ST71IM ILVIGIWYILINL

IE-MALd | JMWLY | (LML | KELd-ME [ 1ZLc-AMIN ILL-MA_ | Idbb-MIN

T T T I T

(pare2ipus ssajun jAn uj synsai iiy)
S{ap DeIPBULIRIUY J0) AIBUNUNS S3INS3Y jeInAfeuy uoRIalul pOUNM

E9ger



02 Jo 9 abed

T T wouw

0 | _
Tco1/p) punaubioes eipesbon

 SOIvOIRD__
_ £0/E0b0
€oop0 |

{E0iwiY - Z1v) vopSallj - J50g puodes

{E0/OESL - 6271} LOBBIUN-iSog MOLEUS

__J_ wosz
20mLel __
(zo6L21 - Bi/ZL) Uonalui-450d IjeIpauuaiu]

aooyz i 20/20/13
_ L0/

ZO/b0iL )
zoioriny

S Toneod
_ 1 comemr auojaoy

€@ agsz

__ 000001

—=
nos l ) T N ) i o - I T
N s N [ ECI o )t i s B (13

{zo//L1 - 0EL) uonasiul-aug

foiaear it

| €000 | e
(£0/0L/v) puncibipeg juaipeibdn

_ _ R R I " T T DR T — ok I T
. L _noe ngL L2 T . I I R o I %
AR SIS SR I P noz B o E0/Z0/P0

{£0rbib - 2/y) bondali - 1504 PUCIIS

. ,:f,|; S ,f,,:,l” 7flf l 7_I T I_’__if” I I l_,_iw' ]*iﬁ'l R Iggiﬁog:g”—

{e0/mEn -6

Z11) UONDAIUISOd MOlBYS

B J”liA_zmgs;m -

Zomrel

_{zomiri - 8zl

u0i0aku|-1SDJ ByspaLualu||

200Ny

AL

" zowons

I ' I S IR [N [ U S I N T S SR B T niom
B _ oagoor | nez | mes. ] | TTTTT T oz’ o o T e

Teomemy | BuouBI-Z-HLIDH-b
—— — s — i - - — — S— {2072/ L - 0E/0 1) uoRIafuI-01g,
19-MWLd ICAN-1d W-MALd | HC-MMLA | ITAAMLD | ILMWNLD 1 LMW | IZLdMM | LM | idi LM O | JOMA | IWSMAH | IVZ-MIN sjeQ UORPNID NeQ UORIN D ATy

ST13M 3LVIGIWHILNI

{pajeapu; ssajun j/Bn ui s)nsal jiy)
SHIOM djeIpauLuf 104 Areununs s)nsay jeanAfeuy uonoalup QUM
gagel




Table 3

KMnO4 Injection Analytical Results Summary for Intermediate Wells
{Al results in ug/! unless indicated)

INTERMEDIATE WELLS

Collection Date

3 X A PTMW-11 TMW-21 PTMW-3| PTMW. - X
MW-6P | MW-10P1 | MW-11PL | Mw-P1il | mMw-P12 ] MW-P131 | M | PTMwW-2] { ; -4l | PT-MwWE | PTMW-61

Pre-Injection (10733 - 11/7/02}

101002
108102
110102

U iuoanz
10502
11107102

10U

10U

Tnigmediale Poskinjection {12718 - 12/1602) _

12/18/0:
1211902

I R SRR EUR.c VA S AU A seU T 200 10000
SRR S VI ) R I R
10U

l’sT[anow Postinjection (129 - 1/30/03)

B 0128163
01/30/03

Second Post - Injection {412 - 4/4/03)

T 04i02103

040303
04/04/03

10U

L i xground (4/10/03)

i \ 04110/3 |

Bromodichioromethane

Pre-injection (10730 - 13/7102

T ieswoz
__e3u02

110102

50U

11i04702°
110502
31107102

U 1oy

Intermediate Pcsl»lnjectmnlgznﬂ: 12119:02)

T Mzheor ’
i 12119002

10U

Shatiow Posl-Injection (1720 - 1/3G/03)

“01/20003

Second Paost - Injection {4/2 - 4/4/03)

T a3
04/03/03

N 04/04/03

Upgradient Background (4/10/03}

i o4noa |
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Table 3
KMnO4 Injection Analytical Results Summary for intermediate Wells
(Al results in ug/t unless indicated)

Collection Dats

INTERMEDIATE WELLS

WMW-5P) | MW-60 MW-10P1 |

WW-2Al ]
PR

MW-TTPE. | MW-P111 | MW-P121 | MW-P13t | PTMW-1I | PTMW-2I | PTMW-3|

PTHW-A | PT-MWl

)
| 10/30/02

sontioz | _
tugrie2 [T 7500
11/04/02
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Intermediate Post-Injection (12/18 - 12/19/02

1407102

2)

Sty AU o - BN B L]

{ [ Prw-6l
M
Bromalorm ;, 10 .. o _ R I . o — o
aome2_ Fo | TTTTeu - ) | eoy ] ) R sou [ 200 ~1000U
T 1409002 2500 A R BV T B o o ) .
L | e w0u 2)
?"’" sz P Y T T - B C
11/07/02
[intermediate Post-injection (12/18 - 12/19/02) _ e
e | B w ] I e T
12119102 10U 10U 100 T
Shaliow Post-injection {1/29 - 1/30/03) . . . _ I -
| oieaios Iﬂ“'vif’ffi - ”7[777 I | - i — I 1 T
£V -
Second Post - InJectsoJ‘t.'Z 4r4/03) R R e _ [ e .
fToe0203 o . BRIV N Y - T - T h
04303 I o N o - 100 fou iou -
04/04/03 10U 10U B 10U
Upgradient Background (4/710/03) ~ .. . _ R - [ B _
| 0410i03 1 ! 100 ] | | | ] | | 1 | | -
TPre-Injection (10730 - 11/7/02) — N
iBmmomethane 10730102

10U

12118402
121902
{Shalicw Postinjection (1729 - 1/30/03).

S l ik
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01730/03

Second Post - Injection (4/2 - 4/4/03)
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_ 04/04103_

Upgradient Background [4710163)

Tpaow03

04/10/03
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Table 3

KMnO4 Injection Analytical Resuits Summary for Intermediate Wells
(All results in ug/l unless indicated)

Anay

Collection Date

Carbon disuifide

Coflection Date
=

INTERMEDIATE WELLS

MW-6F |
——

MW-10PI

| MwW-11P1

MW-P11l [ MW-P12t

T Mw-p13l

[ PTmw-1i
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i
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L

on (412 - 44103}

Second Post - I
0410203

 04/04/03

Toan0mo3

Upgradiert Background (1003
04.' 10/03

.
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110102
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Table 3
KMnO4 Injection Analytical Results Summary for Intermediate Wells
(Al resuits in ug/l unless indicated)

INTERMEDIATE WELLS
Anatyta Collection Dats: Colloction Date MW.241 T MW-SP1__ | WW-6P | MW-10PI__1_ WMW-11Pt_ | MWL | Mepial T MwWP131 | PTMW-T | PTMW-21 | PTMW-3I ] FTMW-&l | PE-MwWSI | PTMW-6I
Pre-injgction {10730 - 11/7/02) __ g SRR
Chiaroform | somomz | . R ,_ e . I B _. . -
T 1T R T+ - . - o _ 50U _ 20U 1000U _ R
T o2 pLO T _ _ . _ L - _
1104002 o 1 . 0 _ o . B o 1w
Tavesoz )T o I T o D _ L T o
T ajomn2_ T 10U )
intermediate PosH Ini_echon(12113 1219402) —— e
TTazmetz 1 o — - ] ,U_JOLL,,{ o l _ oy ,,[ N I . l’ | T1000” ] o
H 1211902 I I [ [ 10U 10U 250U
Shallow Postirjecilon (1728 - 003y I T, I
e ey s R B [l Rt R
i 01/30/03 | ‘l I [
Second Posi - Injeclion (472 - 4/4/03) § O U — — - g = _ I
04/02/03 o o 10U L o |20y _ I I .
T T I A I o o — £ L VI R [ BV B
04/04/63 100 10U iU 104 -
Upgradient Background (410/03) - : . o o oL I [ e L _
[ carond | [ | i | | 1 | 1 I [ [ [ | !
~ [Pre-inection {1030 - 1177002} e I e - L
Chloromethane | TUBU’U? o _ - _ _ _ L - _ ) _
Capwoz || T - 200 - - 80U 20U 10004
110102 . 100 L 3 _ _ i R . ) L -
T tmanz | I R o v, R [V . N N _ _ IR 10U
11/05/02 i D I I N R ) i
777 1m0z I _ B - 10U
|intermediate Post-Injection {12718 - 12/19/02) _ ) _ e o e
; 12118102 IR VIR D D [ v B BRI Kl BT
T 1211902 “‘J‘ - !, ] l ] I 10U I ] 104 l l l ] )
Shallow PostInjection (1/20- 430003y~ - e L —
_ 029003 — T I N
013003 ‘ — [ [ ’ - [ F T l | - I [ I
Secend Post - Injection (4/2 - 4/4/03) Lo _
040203 ALV T T - T T i
040303 R l - R V) iou - .
04/04/03 ) 10U — ) 10U B
Upgradieni Background (4.’10.'03)VV R S
04i10703 L I [ | H ] | B

Page 11 of 20




Tabile 3

KMnO4 Injection Analytical Results Summary for intermediate Wells

(Al results in ug/l unless indicated)}

Aml&

Collection Data

Collectlon Date

INTERMEDIATE WELLS

PTMW-11 | PTMw-2I | Prmw-3l T PTMw-4 | PT-Mws)
IS - — I

PTMW-6!

cis-1,3-Cichloropropene

PreInjection (10730 - 13/7/02)

. _logo2
om0z
[ uovoz
“11/04i02
10502 _
11/07/02

WwW2A ] MW-SET_ | ﬂw-s'? T MW-10P1 | WW-1IR1 | MW-E1Il | MW-P12 | MW-P13l_ |

200

000U

10U

ThEErmediate PostNjecton (12/18 - 12111021

1211802
12/18/02

,,,i{;,, I 10@,,|H_.. o

G VIR O
10U

Tou

[Shallow Post-injection (1/29 - 1/30/03)

01803
01/30/03

[,_w #,,—[f_._. _,,,,Ii,,,,,;, -

| f‘f;ﬁ'Tfff,, |:

| Second Post - Injection (4/2 - 4/4/03)

" o4io2/03

0403103
04104103

Upgradient Background (4/12/03}

[ 0en0i03 T

Ditromechloromethane

Pre-Injection (10/30 - 14/7102) o
! w3002
oz
LT
T 1042
! 10502
| 11/07/02

100

Tnlemediale Posecton {12118 - 12/18/02]

121902

,|*,

Azc,iu,,{,j;,,, I

,,f,v[,,,, ,

o _
iy

100

Shaliow Post-Injection {1/29 - 1/30/03)

}» 01/29/03

Second Fost- Inecton (42— 4/4i03)

||~ osmaea
| 04/04/63

"bmo.'os’ifl 7‘| o *l - I """ — |’ - |’7 —

T T e N LY
I TV D P [ VI P

Updraser Backyound [¢1003]_
0

0410203 Ii_

003 ]

L
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Table 3
KMnO4 Injection Analytical Results Summary for intermediate Wells
(All results in ugyl unless indicated}

Analyts

Collection Date

Ethylbenzene

Pre-inyection (10730 - 19/7102)

11/01/02

110702

Coltection Date

I‘ T o2

T Tvidosioz
11/05/02

- INTERMEDIATE WELLS

MW-5P | Mw-10Pt | MwW-11PE [ MW-pi1l | MW-P121 | uw-p1at | PTMW-I | PTMW-2 [ PTwal | PTMw-Al [ PT-Mws: | PTMW.SL

10U i aJ

T 1ana2

Intermediate Post-Injection (12/18 - 12/19/02)
o 12:18102»*7‘1_”,

= ,li;%,'r* JRLTA

I iﬁ;{;T“ LN l f;;‘ﬁ(;j; - I L

7jﬂﬂb ,,l,, -

10U l 10U

250U l

Shaiiow Postinjection (1729 - 1730703)
. T ouases,
01/30/03

. I } - 7],i - | ,;f:]

S| |

Secand Past Injecton {472 - 74103
 04702/03°
2410303

0410403

o

_

10U

10U

Upgradient Background (‘.TP(‘EL .

04/10/03

L

Freon-113

Pre-Injection {10/20 - 11/7/02} _
L 0au02
"7 11/01/02

11/04/02

11407102

i 103002

~1zoy

_ o8

30 33

Intermediate Post-Injection {12/18 - 12/19/02)

T 12nei02
| 121902

ﬁ{ o l,,,,,.ZI:LNﬁ

]

I T VI T
100 10U

Shallow Postinjection (1/29 - 1/30/03)

. 0172603
01/30/03

- l l,

[Second Post - Tnjection (412 - 474703

" 04/03/03

0402103

04/04/03_

e

""[7‘ TV "’77416‘ i}

, ]7:71 S l

ypsfayieataa,ckamwu,(«?won

1o

04/10/03

- —
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Table 3
KMnO4 Injection Analytical Results Summary for intermediate Wells
(All resuits in ug/l unless indicated)

INTERMEDIATE WELLS

Analyte Collection Date Collection Date MW-2A0 | MW-5P1 | MwW-6P [ mMw-10P1 | Mvv-11P1 1 MW-P111 | MW-P12I | Mw-Pi3l ] PTMW-1i | PTMW-21 | PTMW-3 | PTMWl [ PT-MWSI | PTMW-6I

Pre-Injectien (10/30 - 11/7102)

Methylene chioride _ 1030002 7 L o _ o
1omtioz e RV N - 20U T
o twowez | T aseu ) T I L ) o -
ooz | T ) o L o 10U o o - 10U T 10U
__ 1ims02 o R o - I D e B I - e ’
11/07/02 - _600BD

Post-Injection (12/18 - 12/16/02)
| fenaz [ T VI R I RV R T [ T N I
10U 10U 10U 10U

___locu l

Shallow Postlnjectian (129~ 130/03]

B e e [ e e e fer [N (I N
01/30/03
Second Pos - Injection (412 - 4/4/03) _ e - S

Tpaiama T R T T Tau | o
D403
04104103

Ctd [T Tieu T seu

Upgradient Background (4/10/03)

e B e Bl e A S Bt Bt M S Rl

Pre-njecion (10730 - 1177102) _

Styrene I S T T D I T o
10t 10y B R . 2u ~ o 50U 10000 - -
R R o R U I o o o o
_ _ N o R R I oy o o D ~ou © 100
10U
Inlermediate Post-Injection (12/18 - 12/19/02) — o S

; 12/1'3102____7_'7” _ ’77,:160__|’ _7777,] o [ Y 10U

12/19/02

e i s S e S SRS

Shaliow Postinection (1128 - 1730/03) i

Second Post - Injection {(4/2-4/4/03) [
T 0410203 | o .

20U

04103403
04/04/03

U

Upgradient 8ackgraund (4110/03) e ]
BCTST SN WSS VU (NS S0 — * — S S S S
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Table 3

KMnO4 Injection Analytical Resuits Summary for Intermediate Wells
(All results in ug/l unless indicated)

Analyte

INTERMEDIATE WELLS

Collection Date Collection Date

Telrachioroethene

MW-ZAl ]

MW-SPI ]

MW-6P | MW-10PI | MW-11PL T MW-P1t [ MWP12I ] MW-PIAT | PTMW-1I } PTMw-2t | Prew-3l | PTMW-61

Pre-injeclion (10730 - 53/7/02) _

1031102

IR RIL AT A

| 11704102
11/05/02

11/07102

_oaoez_ ]

PTMW-4 | PT-MWSI
—— T

10004

3200

Inlenmediale PoStIneckon (12/18 - 12/18/02)
. 177 T2hei02
| 1215102

} l ,,,,,,,]77, _

Shallow PostInjection (1/29 - 1/30/03) ~__

) [ﬁ -

Sacond FusL - jection (472 - 474103)

040203
.. 040303

04/04/03

Upgradient Background {4/10/03)

Toanwos ]

Totuene

Pre-injection (10/30 - 1177/02)

0002

1031702

C o102
11104102

11/05/02

11407102

10U

Intermediate Post-Injection (12118 - 12/19/02) R .
12/48402 777[ 77777 o | ]

1219102

Shallow Post-tnjection (1729 - 1/30/03)

01125103

01/30/03

- 'mQt[ [ T RN Rt ™V A R NN 1 VI R Y
10U 10U 10U 250U

Secand Past - Injection {472 - 4/4/03)

04/02/03

04/04/03

04103003

Upgradient Background (4/30/03)
04/10/02
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Table 3

KMnO4 Injection Analytical Results Summary for intermediate Wells

(All results in ug/l unfess indicated)

Analyts

INTERMEDIATE WELLS

Coltection Date

Collaction Date

Viny! chioride

[ “ww-5P1 | wMw-gP

T MW-10P1 | MW-11P1__ | MWPIIL | MW-P12l | MW-BT3l | PTMWAL | PTMW-2I ] PTMW-3L | PTMWAl ]| PT-MWS | PTNW-6!

Pre-Injection (10

onoivz
o302
Tone2

1140502
__1worioz

oy

Intermediate Post-Injection (12/18 - 12119/402)

10U

Shallow Postinection (1720 - 113003)

0129003 l
01730103

w | | |
1 1

[Second Post - Trjecfion (472 - 414103)___

04/02103

04/0303
04/04/03

|Upgradient Background (4.“1 1003)

mmm: ”'[' B

T - S

Kylene {lolal)

T‘ Injecllon (‘smsn 17102)

0/30/62
101‘311[]2
110102

11104102

11002

_11j07/02

Intermediate Post-Injection {12/18 - 12/19/02)

T 121802 _

! 121902

Shailow Past-tnjection (1/29 - 1/30/03)

~01Za03
01/30:03

Secend Post - Injection (4/2 - 4/4/03)

04/02/03
~ 040303
04/04/03

Upgradient Background (4710003]

04:;1_([):‘03
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Table 3
KMnO4 Injection Analytical Resuits Summary for Intermediate Welis

(Al results in

ug/i unless indicated)

* anaiys

Cottection Date

Chromium

Pre-njechon (10730 - 117102

INTERMEDIATE WELLS

Collection Date

NW-5PI i

MW-6P | MW-10P1 | Mw-11P1 | MW-P11LE 1 Mw-P121 | Mw-P131 | FT!W-!I | PTMW.21 [ PYMw-3t | PTMwal | PT-MwsE 1

PTMW-61

ooz __
10/31/02
1401102

" 1104002

[N IR IR - N e .
28 28
2 e SR R -

11/05/02_

11074102

)

B

(1218 - 1211602)

Llanewz
12/19/02

B ],

T [

N T]ﬁ

Tl wla L1 |

o l_uw ,,,f'l ”jjﬁ I f]

{ |
Second Post - Injecton (472 e - e e .
_ _ . 385 _ o _|_ 648 o L o
o o ~ I ~ _ L o _ 418 _ 9718 _ 188 B .
478 1.48 2.68 12.3 B

{Upgradient Background w; 03
| NA

i3

Iron

Fre injection (10730 - 1177102),

03007
103102
1101/02

2130

"o

EiLS

Intemediate Post-Injection

(12118 - 12119(02)

1219102

12116!02‘“1/_,__ e [

B - R
628 333

299

Sharlow Post-Injection (1/2

9 - 1/30/03)

Second Past - Injection {4/

- 4/4/03)

~ 04/02/03

" 04003
04/04/03

|
S B

B I e o B I N

- i “at00

3760

Upgradient Background (4/10/03) -
i

,7 [:,

|,
1
|

NA

Page 19 of 20




Table 3

KMnO4 infection Analytical Results Summary for intermediate Wells
{All results in ug/l unless indicated)

Analﬁ

Collection Dats Collection Date

Manganese

WW-ZAl | MW-SPT | MW-6P

[ wwa0e! MW-11F]

INTERMEDIATE WELLS

MwW-P111

T MWP12l | MW-P13l ] PTMWA!

T BTaw-al

|MGLITE]

T FIMWAT | PT-MW5I

T PTmw-gt

Pre-Injection (10/30 - 11/7/02

" 103002

103102

i<

10102
.14z

Tns2
11407402

914

Intemediale qul-_lnj_ecﬁan(m/jﬂ -1219/02) ~

121802 ]

] 12119/02 1

Iifiaﬁu i

Shaliow Post-Injecticn (1/29 - 1/30/03)

3750"‘} ~ TBI00E_ "'977005"”{ )

01/25703__
01430/03

=

l R

Second Post - Injection (4/2 - 4/4/03)

04702103
0410303

04/04/03

299

160
120

Upgradient Background (4/10/03)

NA

!

:

=
g =
"g” =

NN WY AR VN

Al data is dralt and is currently undergoing QA/QC review.
*UJ" = Compound was anaiyzed for but not detected.
Estimated value.

For prganics - Parameter was present in the associated blank as well as in the semple. indicates probable blank contamination - interpret cautiously.
For inorganics - Reported value is less than Contract Required Detection Limit, but greater than instrument Detecrion Limit.
"D = Compounds identified at & secondary dilution factor. If re-analyzed at & higher dilution factar as in an "E" Hag, the suffix "OL" is used.
Alt results in ug/ except chiorides (g} and TOC {mg/i}
8 PTMW-5 was incomectiy labelled on one data report, and was standardized with the corect terminology as "PTMW-5I" on this summary table
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TABLE 4
TREATABILITY STUDY RESULTS SUMMARY

The Site-Specific, Treatability Study concluded the following:

° KMnOy 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 KMnQO, oxidation is a feasible and effective alternative.

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

. 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. ==



Table 5
h ngan nj T
KMnO4 injection Summary
R Daily Water |- Daily Mass of Daily Mass | Concentration
Date of Feed for KMnO4| Daily Water | Water Injected No.of | of KMnO4 | KMnO4 Injected|. :Production Injection
Injection {gal) Flush (gal) | {Ib) KMnO4 Bins| Added (lb) (%) Time (hrs) Time (hrs)
Intermediate Injections

11/12/2002 22,634 0 188,768 1&2 2,732 1.4% 5.40
11/13/2002 3,126 26,071 1&2 377 1.4% 0.75
11/18/2002 675 404 8,999 1&2 a1 0.9% 0.16
11/19/2002 28,239 270 237,765 182 3,409 1.4% 6.70 6.00
11/20/2002 20,974 402 178,276 384 6,600 3.7% 5.00 7.50
11/21/2002 24,625 708 211,277 586 5,775 2.7% 6.25 6.25
11/25/2002 18,103 1,267 161,546 7&8(6.25) 3,752 2.3% 4.25 4.25

~Tolals: 118,376 3,051 1,012,701 NA 22,727 2.2% 28.51 24.00

Shallow Injections

11/26/2002 17,719 883 155,141 788 3,673 2.4% 6.50 6.50
12/02/2002 0 623 5,196 788 0 0.0% 4.00 4.00
12/10/2002 14,048 1,253 127,610 9&10 2,855 2.2% 2.00 4.00
12/11/2002 13,849 1,078 124,491 9810 2,814 2.3% 3.00 5.00
12/16/2002 4,583 2,270 57,154 9&10 931 1.6% 1.00 5.00
12/17/2002 18,171 791 158,143 11812 4,072 2.6% 4.50 6.50
12/18/2002 11,278 680 89,730 11812 2,528 2.5% 4.00 6.00

" Jolals: 79648 7578 727,465 NA 16,873 2.3% 25 37




Pl P e Injection Pilot Test
Eield Work Summary
Date Job Weather Temperature (F)

09/16/2002 Well installation Raining 78
05/17/2002 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 KMnO4 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) QOvercast 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 KMnQ4 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 KMnO4 Injections (Shallow Wells) Sunny 25
12/19/2002 KMnO4 Injections (Shallow Wells) Cloudy 25




TABLE 6

PILOT TEST MONITORING PARAMETERS & FREQUENCY

Field Screening & Monitoring Program:

Field Field Monitoring Purpose
Monitoring Frequency of Monitoring
Parameter
Depth to Water Baseline Before Injection, Daily During Evaluate potential mounding. Evaluate ROI
Injection, Weekly Following Injection until of injection events.
Reaction is Complete
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
Groundwater

Baseline prior to injection, Twice after start
of injection based upon field screening data
reviews.

Indicates potential bi-products of reaction,
ion formation, etc.

ORP in
Groundwater

Baseline prior to injection, Twice after start
of injection based upon field screening data
reviews.

Assist in evaluating reaction effectiveness

TOC in
Groundwater

Baseline prior to injection, Twice after start
of injection based upon field screening data
reviews.

Indicator of soil and groundwater oxidant
demand, input parameter for model
verifications, extent of reaction indicator,
etc.

Chloride in
Groundwater

Baseline prior to injection, Twice after start
of injection based upon field screening data
reviews.

Indicates potential bi-products of reaction,
degree of reaction completed, etc.

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, ===




Table 7

p te Iniection Pilot T
Field Monitoring Data S
1 |
r . Ph | Conductivity i ORP | Temperature = DTw | Dissoved .

Weit ‘ Date/Time (st. units)‘ (mhos}) I {aV) { (deg. C) | (feet) i Cz;ygg:)n (ppb e.u.)
Shallow Wells Monitored During Phase | Pilot Test
PT-9S 112/11/02850 _ 383 ‘ 4.9
PT-95 1211/0211:30 , 6.57‘ 0.612 210 18.8 0.27 .
PT-95 112/11/02 13:00 6.39, 0.718, 165 18.7. 019
PT-95 12/11/02 13:45 1 3 3 -
PT-95 " " T12/12/02 10:20 | . 0 0 _
PT-9S 112/16/029:115_| 1 3.35 2.9
PT9S 12/16/02 15:00 ‘ _‘__ 234 T
PT-95 "12/17/02 8:10 ‘ 3.41, ‘ 0
PT-9S 12/17/02 9:30 | 6.48 0.52 124 179 0.27 T
PT-95  112/17/0214:00 | 6.48 0.841.  -126 18.1 R} 0.77.
PT-9S  '12/17/02 15:00 . R w 2.82 . —
PT-9S 112/18/02 7:30_° 3.45
PT-9S [12/18/02 15:30 . ~3.19
PT-9S 112/19/02 15:00 | N ‘ 2.76
PT-85 112/19/02 8:00 | ‘ 3.43 0
PT-10S 12M11/02 8:50 1 ! 417 ' 558
PT-10S 11211/02 11:30 6.35. 0. 69 -162. 19.4° l 0.11
PT-10S 112/11/02 13:00 | 6.75 0708, -210, 194 045
PT-108 12711102 13:45 | ! ‘ _ 3.15 ™
PT-10S [12112/02 10:20 ; o 3.65 0
PT-10S '12/16/02 9:15 L o 3.43 T 28
PT-10S 112/16/02 10:30 | 6.56 0.499, -141 194 B 0.28'
PT-10S [12/16/0213:45 , _ 6.63 0.445 -149 192, 0.27
PT-10S [12/16/0215:00 | : - j 248 ,
PT-10s ~ [12/17/028:10 | . 357 38
PT-10S  [12/17/029:30 6.51 0. 964‘ 1427 187 032 '
PT-10S __~ {12/17/02 14:00 651, 0.9 141 188 0.98
PT-105 lellz/oz 15:00 : \ o [ 3.02 i
PT-10S [12/18/027:30 | ; i 361 |
PT-10S [12/18/02 15:30 | L [ ; 3.36, I |
PT-10S ‘12/19/02 800 | 1 - ‘ | { 3.61 3 44
PT-10S [12/19/02 15:00 \ \ ; E 2.9 |
PT-11S [11/26/02 8:15 _; ; i | i 323 ! 28.3
PT-11S 11726702 10:00 598 0.546 3r) 20 L 0.11]
PT-11S_ [11/26/02 14:00 5.86 0.533 -22 ) 19.9 ! 0.32
PT-118 111/26/02 14:00 ‘ i ‘ . 241 !
PTA1S | 12/2/02 8:30 | 1 % o 413 !
PT-11S 112/2/0210:30 | 6.14 0.531 -65. 199 | 025
PT-11S 12/2/10213:30 | ; 1 | | 257 ! )
PT-11S 12/2/0213:30 ,  6.02 0.503 -48. 199 . 034 -
PT-11S 12/4/029:00 é i P [ 383 { B
PT-115 {12/10/029:00 | L ‘{ \ 381 C
PT-11S 112/10/02 12:15 6.46 0.736 -199 194 026
PT-115 112/10/02 1420 | 6.16. 0586, .90 19.5° i 0.28'
PT-11S _ _112/10/02 15:30 | ? ’ , L2, . ,
PT-11S 12/11/02 8:50 o \ J - 3.78 ; 0
PT-115 112/11/02 9:30 5.9 0.499, 33 19.7 ! 0.3
PT-11S_ 112/11/02 13:00 5.95! 0.495 -33 _ 197, i 0.27°
PT-11S  12[11/02 13:45 L 1 L ' 276, ! B
PT-11S 112112/02 10:20 | | ? | 1 3.33° 0!
PT-115__  [12/16/02 9:15 ' RN ] ! | ] 314, 4 0
PT-11S_ 1216/0210:30 ; 6.34 . 0.647 -128 19.3 ‘ 0.18 7
PT-11S 12116/02 13:45 6.38 0.627 -110] 19.3, ‘ 0.28 L
PT-115 12/16/02 15:00 : ; l L 211 e
PT-11S  [12/17/028:10 ’ ; ‘ 3.28, ! 0
PT-115~ 12(17/029:30 6.16 0.627, 64 19.3 1 0.2
PT-11S :12/17/02 14.00 | 6.47, 0.601 -110° 19.4 0.46! T

1of 14



Table 7

20of 14

p te Injection Pilot T
Field Monitoring Data S
! i Lo [ | i Dissolved
. Ph i Conductivity | ORP | Temperature | . DTW |
Well Date/Time | (st.units) ~ (mhos) | (&V) | (deg.C) (feet) | "(’ggf",f)" f(ppb e.u)
PT-11S 12/17/02 15:00 j 257
PT-11S 12/18/02 7:30 | - 329
PT-11S -12/18/02 15:30 ' o o 3.04 1
PT-11S 12/19/02 8:00 o 33 ; 2.8
PT-11S 112/19/02 15:00 257 !
PT-128 111/26/02 8:15 o 275 10
PT-128  111/26/0210:00 . 5.87 0.496 15 196 r 021
PT-125 111/26/02 14:00 5.86 0.503 _-10 19.8. 0.25
PT-125 111/26/02 14:00 : . ! 3.7
PT-125 112/2/02830 L ~ 288
PT-125 112/2/02 13:30 - ‘ R 5T
PT-128 12/4/02 9:00 32
PT-12S 12/10/02 9:00 i | T 1 341
PT-12S 12/10/02 15:30 \ : 2.35
PT-125 12/11/02 8:50 L ( c 3.34
PT-128 112/11/02 9:30 6.05 0.484. -23 19.1 :
PT-128 12/11/02 13:00 5.85 0489 23 18.8 P
PT-12S 112/11/02 13:45 ' _ ! | 3.41
PT-125 112/16/02 9:15 | ’ * 275 8.4
PT-12S 112/16/02 15:00 | I~ 1.75,
PT-128 12/17/02 8:10 | ! : \ 2.84 0.2
PT-12S 112/17/029:30 | 6.21. 0.631 33 187 ; 0.25
PT-125 12/17/02 14:00 . 6.27 0.608 -52_ 186 i 0.44
PT-12S 12/17/02 15:00 1 a L 219 1
PT-12S 12/18/02 7:30 L o 291,
PT-12S 112/18/02 15:30 P o : 2.59 B
PT-12S 112/19/02 8:00 P : - 2.88 i 1.7
PT-125  12/19/02 15:00 T : \ 217 !
PT-145 111/18/02 9:00 6.23 ] 0.534, 128 17.5] 39 178 7.6
PT-14$ 111/19/02 8:50 6.36 0.573 50 18.3’ 3.97 0.23
PT-14S 711/19/02 10:50 \ L f | 278 |
PT-145 ~ 111/19/02 15:20 . 6.35 0.585- -57 18.1, 365 019
PT-145 111/20/02 8:00 ; \ | 3¢
PT-14S 111/20/02 9:20 6.09 0.642 -39, 16.8: 3 1.3
PT-148 -11/20/02 12:15 ! : 5 2.9 B
PT-145 11/20/02 14:15 : 1 2.88 R
PT-14S 111/20/02 14:15 6.31! 0.783 -110 18.6. | 045~ )
PT-14S 111/20/02 16:00 6.47 0.639 -89 16.9 238 0.16
PT-145 111/21/02 8:00 | ‘ N 3.96 T
PT-14S 11/21/029:30 |~ 6.43 0.604 98 18.7: 244 018 T
PT-14S 11/21/0211;00 7 — ' [ 244 1
PT-14S 11/21/02 13:00 . . : ! 234 \
PT-145  111/21/021524 ~__ _ 6.41° 0.544 95! 18.7. 2.34 007
PT-14S 11/26/02 9:15 | 6.34 0.879 -138 183 413 0.21] g
PT-148 11/25/0213:00 | R i ; 279, ‘
P1-14S 11/25/02 14:45 : 2.69 ‘
PT-15S #VALUE! B ; i : \
PT-158 11/19/02 8:50 599 0.989 21, 19.9 3.93 049
PT-15S 11/19/02 10:50 o e 1 I _287] .
PT-158 111/19/02 15:20 6.06. 135 23 20 331 0.32
PT-155 111/20/02 8:00 N I | 3.96 -
PT-15S 111/20/02 9:20 . 5.03 1.04 -26 184, 293 0.86;
PT-155 41/20/02 1215 | , ) i 284" '
PT-158 111/20/02 14:15 | B | o ] 28 o
PT-15S 111/20/02 14:15 6.01° 1.48 -29 196 0.27:
PT-158 111/20/02 15:00 6.11 139 7. 18.1 225 009
PT-158 111/21/02 8:00 3 P 1 394 -
PT-15S [11/21702 9:30 6.12 1.42, -26 198~ 233 0.21




Table7

E‘W. d Monitoring Data. S
| ; o [ | . Dissolved |
: : Ph i Conductivity ;- ORP Temperature DTW PID

Well Date/Time (st. units)! {mhos) L {eV) [ (deg. C) 1 (feet) [ c}:{:l?)n J (ppb e.u.)
PT-158 111/21/02 11:00 ‘ e ; 2.33 -
PT-168  11/21/02 13:00 1 P ‘ 224
PT-155 '11/21/02 15:24 6.24 169  -40 197 224 015
PT-155 T'1/25 2915 , 603 1.01. -56 196 392 0.65 23.4
PT-158 111/25/02 13:00 | - - ‘ 2.68
PT-15S 11/25/02 14:45 . i ‘ ‘ 2.6
PT-165 (#VALUE! ‘ — ‘
PT-16S 11/18/029:00 " 613 0 622 -60 19.2, 371, 0.75. 55.1
PT-16S 11/19/028:50 | 6.2 0. 785 103’ 19.4 375 0.23
_P_T-_1_63__‘_1_1_/19/02_19_5.Q. ‘ ... 246
PT-16S 111/19/02 15:20 6.35 0.788 -140 19.3" 341 02
PT-16S 111/20/02 8:00 ! ‘ T 377 ’
PT-16S 11/20/02 9:20 6.1 0.587 -79; 193 271 054
PT-16S 11/20/02 12:15 | ! ‘ R 264 :
PT-16S__ [11/20/02 14:15 | \ 1 - : 2.59 L
PT-16S |11/20/02 14:15 | 6.19. 0.736 -133 19 01 N
PT-16S [11/20/02 15:00 6.26 0.538 69, 19.5 3.08_ 0.07,
PT-16S 11/21/028:00_ | : ! L | 337 T
PT-165 11/21/02 9:30 6.38, 0.529 -97 19.5 213 0.15TM
PT-16S 11/21/02 11:00 S B T 243 T
PT-16S 111/21/02 13:00 . ; : | [ 208 !
PT-16S 11/21/02 15:24 6.39 0.566 -116 19.3, 2.06. 0.12: ,
PT-16S 11/25/02 9:15 | 6.56 0.556 -153 18, 9 3937 014 0.3
PT-16S 11/25/02 13:00 i | , 248 C
PT-165 11/25/02 14:45 | ‘ 1 ‘ 2.4 ‘
PT-17S #VALUE! ‘ , - 1 ‘ )
PT-175 11/18/02 9:00 6.03 0.54 -6 192, 3.69 072 129
PT-17S 11/19/02 8:50 | 6.21 0.597 -64 1977 7 37 071,
PT-17S 11/19/02 10:50 | | { | 24 o
PT-175 11/19/02 15:20 | 6.23. 0.625 -72 19.8. 339 028
PT-17S 11/20/02 8:00 ' ‘ e i 374 T
PT-175 11/20/029:20 | 604 0502 37 19.7 2.64; 0.5
PT-17S 11/20/02 12:15 ‘ T 2.59 Lo
PT-178 11/20/02 14:15 | 1 ‘ | 254~ '
PT-175 11/20/02 14:15 | 6.05 0.578' -45 197 \ 0.49 -
PT-17S 11/20/0215:00 | 61 0.529 34 19.7, i 0.09°
PT-178 [11/21/028:00 |~ o ! R [ 347 |
PT-178 111/21/029:30 .~ 6.18 0523 380 19.8' 207" 0.06 -
PT-17S [11/21/02 11:00 | ' | < 2,07, ,
PT-17S '11/21/02 13:00 I o L ‘ 1.99 [
PT-17S 11/21/02 15:24 | B.21 0534 -43’ 19.2° 1.99 0.09.
PT-17§ 11/25/02 9:15 | _ 618 0.657 -ao‘ 195 3.88 036 439
PT-17S 11/25/02 13:00 | i t o ! 2,47 T
PTA7S 11/25/02 14:45 ‘ i : 2.33 ]
PT-185 #VALUE! ; : ! ‘ B} : 1 L
PT-185 11/19/02 8:50 | 6.11, 0.621 -54; 19.6, 3.81 043
PT-185 111/19/02 10:50 % 252 T
PT-185  111/49/02 15:20 | 6.11, 0.555: -59, 19 351 019
PT-185 11/20/02 8:00 : L 383 , ‘
PT-18S 111/20/02 9:20 6.02 0.592 31 19, 2.73 045
PT-185 11/20/02 12:15 ‘ 1 ‘ o i \ .
PT-18S 11/20/02 14:15 - 1 ‘ j ? i )
BT-185  11/20/02 14:15 | : o , . B ]
PT-18S :11/20/02 15:00 , 1.76; ‘ 187, 308 T
PT-185____|11/21/02 8:00 | | : L is 7
PT-18S 11/21/029:30 1 : ] ; 1 f
PT-18S 1/210211:00. 4 — ‘ !
PT-185 11/21/0213:00 [ | | L L
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Table 7

P te Injection Pilot T
Field Monitoring Data S
' . Ph | Conductivity | ORP | Temperature = pTw  Dissolved 5
Well | Date/Time | o\ inits)  (mhos) (V) | (deg.C) (fest) | O(xy&?)n | | (ppb o)
PT-185 11/21/02 15:24 B | -
PT-18S 11/25/02 9:15 B 31
PT-18S 11/25/02 13:00 i ! 256 -
PT-18S 11/25/02 14:45 ) 1 ‘ T
PTMW.1S  11/18/02 9:00 6.17 0.488 -53 T
PTMW-1S _ 11/19/02 8:50 6.23. 0.583: -84
PTMW-1S  11/19/02 10:50 - i ] 1
PTMW-1S 711/19/0215:20 6.33. 012 -440
[PTMW-1S_11/20/02 8:00 | ‘ 1 ‘
PTMW-15  111/20/029:20 | 6.26 075, . -123
PTMW-1S 711/20/02 12:15 . L s
PTMW-15  /11/20/02 14:15 i ]
PTMW-1S__111/20/02 14:15 6.22 0.549 95
PTMW-1§__11/20/02 15:00 6.33, 0.81 133
PTMW-15_ 11/21/02 8:00 1 ‘ |
PTMW-1S  '11/21/029:30 | 6.43 0.765 -138
PTMW-1S  [11/21/02 11:00 _ 1 ‘
PTMW-1S :11/21/0213:00 . .
PTMW-1S  -11/21/02 15:24 6.43 0812 -127
PTMW-1S  (11/25/029:15 . 6.28 0.415. 96
PTMW-1S _ |11/25/02 13:00 | ; : Y
PTMW-15  111/25/02 14:45 e | i
PTMW-1S _ 11/26/02 8:15 o i B
PTMW-1§ _ 11/26/02 10:00 o o |
PTMW-1S  111/26/02 14:00 5.99 0.567. -99°
PTMW-1S __11/26/02 14:00 o ‘ __
PTMW-1S [12/2/02 8:30 \ : i
PTMW-1S __12/2/02 10:30 6.15 0.58 108
PTMW-1§ ~ 112/2/02 13:30 | ? ] f - |
PTMW-1S  [12/2/02 13:30 | 6.33 0.606~ -146 - ‘
PTMW-1S__ [12/4/02 9:00 o ' o 1
PTMW-1S _ 112/10/02 9:00 . 1 o - ;
PTMW-1S  112/10/02 12:15 6.29 0.649 133 16.9.
PTMW-1S  12/10/02 14:20 | 6.54 0.639' -153 17
PTMW-1S 112/10/0215:30 ‘ *
PTMW-1S  [12/11/02 8:50 i
PTMW-15  112/11/02 9:30 6.94 0.579 -160 161
PTMW-15 _ 12/11/02 13:00 6.31 0646 56. 16.5!
PTMW-1S_ 112/11/02 13:45 ‘ o
PTMW-1S__ 12/12/02 10:20_ \ -
PTMW-15__[12/16/02 9:15 ; . |
PTMW-18  112/16/02 10:30 6.5 0.386 -136 6 057
PTMW-1§~_ [12/16/02 13:45 | 6. 84 032 -193’ 158, T2 T
[PTMW-1S  112/16/02 15:00 | 1 |28 T
[PTMW-1S___[12/17/02 8:10 | o | w 4.01 T 1
PTMW-1S  112/17/02 9:30 693 0.317, _ _-128 14.7 0.49
PTMW-1S _ [12/17/02 14:00 6.32! 0.332; 72 14.6. 042
PTMW-1S ~ 112/17/02 15:00 ‘ i i ‘ 3.27 !
PTMW-15 J12/18/02730 ; ; a3 T
PTMW-1S_ 112/18/02 15:30 ) . ; . } 2.84 ‘
PTMW-1S_ 112/19/02 8:00 | | 404 ‘ 0
PTMW-15  112/19/02 15:00 | | | \ ) T34 T
PTMW-25 | 11/18/02 9:00 6.42 0.247 : 12 18 3.51] 1 0
PTMW-2S __ 111/19/028:50 | 6.42 0.418 -41 19 3.52' 25
PTMW-28 | 11/19/02 1050 | B o j _ | 235
PTMW-2S . 11/19/0215:20 6.43 0.442 -69 19.3 3.19 N
PTMW-2§_ [11/20/02 8:00 L 1 L ! 3.78 |
PTMW-25 ~ '11/20/029:20 | 6.81 0.482 71 19.2 | 0.58"
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Table 7

5of14

W. |d Monitoring Data S
L l ‘ i Dissolved
Ph . Conductivity = ORP | Temperature | DTW | PID

Well DatefTime | (st units)’  (mhos) . (eV) | (deg. C) (foet) | c;’g:,‘l’)" (ppb 0.u)
[PTMW-25  111/20/02 12:15 o 2.5
[PTMW-2S  [11/20/02 14:15 | ‘ R Y
PTMW2S  [11/20/02 1415 7 6,43 0.558 -102, 185 ‘ 045
PTMW-25  11/20/02 15:00 6.78 0.512 115, 18.5 273 037
PTMW-25  11/21/02 8:00 1 ‘ 3.58 T
[PTMW-2S  11/21/02 9:30 651 0.497_ -101 19.3 2.02 0.07
PTMW-2S  111/21/02 11:00 | ~ ‘ ' 2.02 ‘
PTMW-2S  111/21/02 13:00 o a 186
PTMW-2S  [11/21/02 15:24 ° 656  0.561 117 19.3 1.96 013
[PTMW-2S _[11/25/02 9:15 6.7 0546 -75 18.6 37 1 0.29 0
[PTMW-2S ' 11/25/02 13:00 ‘ ‘ 23
PTMW-25  111/25/02 14:45 229
PTMW:-25~_ 111/26/02 815 | ‘ } 472° 0.1
PTMW-2S_ 111/26/02 10:00 6.18 0.571 14 184 0.4
[PTMW-2S  11/26/02 14:00 621 0.582° -102 18.8 ; 0.55
PTMW-25 . 11/26/02 14:00 | } ‘ 2.55 L
PTMW-25  12/2/02 8:30 1 3.99 R )
PTMW-25  12/2/02 10:30 6.28 0.563 112 18 } 035 ]
PTMW-25  12/2/02'13:30 ! ] ; : 3.25. 1
PTMW-25  "12/2/02 13:30 6.38. 0.56 -120 17.9 0.29
PTMW-25  :12/4/02 9:00 1 ! [ 412’ w
PTMW-2S  12/10/02 9:00 5 : 1 4.29
PTMW-25  112/10/02 12:15 6.22! 0435 -50 16.7 o 0.55°
PTMW-25  '12/10/02 14:20 6.41, 0.465 88 17.2 0 0.62
PTMW-25 __ 12/10/02 15:30 w o i i 318 {
PTMW-2S  112/11/02 8:50 . i ‘ 4.26 1 0
PTMW-25  12/11/029:30 6.16 0.439 -48, 16.5 03!
PTMW-25  {12/11/02 13:00 6.38 0.483 -150! 17.3 1 0.41!
PTMW-2S  {12/11/02 13:45 | o ‘ 322, i
PTMW-2S  [12/12/02 10:20 — f 369 0 O
PTMW-28  [12/16/029:15 3.61. ; 2.71
PTMW-2S  [12/16/02 15:00 | 27 i
PTMW-25  112/17/02 8:10 ' - ! 374 O 07
PTMW-2S  112/17/02 9:30 6.48 0.538 66 15.5 074
PTMW-25 | 12/17/02 14:00 6.41 0.597 27 149 | 0.28,
PTMW-25  12/17/02 15:00 o : ~ 311 {
PTMW-25  12/18/02 7:30 T 3.78. ;
PTMW-25  [12/18/02 15:30 - 3.52
PTMW-25  |12/19/02 8:00 , B 3.79, , 0
PTMW-2S _ 112/19/02 15:00 f 3.04 T
JPTMW5S__112/18/02 7.30 \ | 291,
PTMW-55 '12/18/02 15:30 1 ‘ i 2.68' ‘
MW-125 #VALUE! b Lok | | 1
MW-125 11/18/02 9:00 6.16 0.418 86 16.9 3.25. 0.43 85.4
[MW-125 11/19/02 8:50 5.04 0.422 19 195 314 0.34
MW-125~ "~ [11/19/02 10:50 . ! o 285 ;
MW-12S  11/19/02 15:20 | 6.23 0.426 13 196 2,92 401,
MW-125 11720002 8:00 | 4 z ‘ i 3220 i
MW-12S 11/20/02 9:20 6.06 0.453 51 171 29 06
MW-125 11/20/02 12:15 : S e [ 1
MW-128  111/20/02 14:15 ‘ : ‘ 268 1
MW-12S 11/20/02 14:15 | 582 0.388" 42 19.2. ! 0.19,
MW-125 _ [11/20/021500 _ _ 5.94 0.437] 50 16.4 2.69 0. 37
MW-125 \11/21/02800 s % L 405
MW-128 11/21/029:30 6.097 0.422; -13 19.7 2,62 0.24
MW-125 11/21/02 11:00 j G 1 282 : -
MW-125  "11/21/02 13.00 | | ; 5 283 2
MW-125  11/21/02 15:24 6.14. 0.383 | 19.7. 253 0.27.




Table 7

P Injection Pilot T
Field Monitoring Data S
Wl : Date/Time Ph. ‘ Conductivity , ORP | Temperature | DTW | Dg:yc;::d | . PID

| (st. units) : {mhos) (aV) (deg. C) (feat) L (mgh) {ppb e.u.)
[MW-125  11/25/02 9:15 59 0.388. 26 19.1 337 015 857
MW-125  11/25/02 13:00 | j : ‘ 2.89 -
MW-125 11/25/02 14:45 1 275 T/
IMW-128 111/26/02 8:15 | : 438 ‘ 227
IMW-12S  11/26/0210:00 5871 04 13 19.2 - 0718 77
MW-12S  111/26/02 14:00 6.24. 0.413 5 18.2 0.23
MW-125 11/26/02 14:00 : o 286 1
MW-12S  112/2/028:30 — 3.42 %
MW-125  12/2/02 13:30 3.21
[MW-125 712/4/02 9:00 3.76 N
MW-12S 12/10/02 9:00 B 3.72 -
MW-125  12/10/02 15:30 - T 368
MW-12S 112/11/02850 3 ) 389 264
MW-12S  112/11/02 13:45 ] - 3.57 :
MW-12S~  12/12/02 10:20 _ i : 0 0
MW-12S  112/16/02 9:15 b 283 1 44.4
MW-125 12/16/02 15:00 | ‘ 2.,
MW-125 12/{7/02 810 ~ o 3.2, 30.1
MW-128  [12/17/02 15:00 3
MW-12S  112/18/027:30 ! 343 P
MW-12S  12/18/02 15:30 ° 3.12] ]
MW-12S 12/19/028:00 | 342 133
MW-125 12/19/02 15:00 w 3.05°
Intermediate_1/0/00 0:00 .
EE 111/18/02 9:00 71.27 | 171 -15 17.9 352 0.5, 0
PT-9l '11/19/02 8:50 | 11.19 15, 25 18 3.55 0.4
PT-9l 11/19/02 10:50 , f ’ 1 2.61 1
PT-gI [11/19/02 15:20 . 11.25, 1.49: -396 17.8 261 0.24.
PT-0I 11/20/02 8:00 T L \ 3520 %
PT-9t  [11/20/02 9:20 11.21 1.74 -243 18.4] 272 032
PT-aI 111/20/02 12:15 ; o ‘ | 26
PT-9l 11/20/02 14:15 ? B ‘ 2.55
PT-9l 11/20/02 14:15 11.08 ~1.38 -318 17.6 { 0.22
PT-9 111/20/02 15:00 : 11.23 .78 -168. 18 2.49 0.24
PT-9l _ [11/21/028:00 1 | | 332 %
PT-O 11/21/02 9:30 11.21 1.43 34 173 225 0.21
PT-0i 11/21/02 11:00 L | ‘ 225 :
PT-8I :11/21/02 13:00 1 : . o 214 ;
PT-9] 11/21/0215:24 | 11.28 1.39 266, 17.6 2.14 031
PT-91 111/25/02 9:15 1117, 1.38; -342 17.8. 363 0.16 10.9
PT-91 |11/25/02 13:00 | o \ 2.52; i L
PT-0l 111/25/02 14:45 i ‘ - I 243
PT-9! 111/26/02 8:15 1 ] \ 3.65 144
PT-0I 111/26/02 10:00 10,99 1.37 170 7.5 ’ 0.22°
PT-9I [11/26/0214:00 | _ 10.96] 131, 264 177 ‘ 055
PT-9I 111/26/02 14:00 o o i 2.74 ‘
PT-9I [12/2/02 8:30__| v é i 32
PT-gI 112/2/02 10:30 11.15 1.42 -347, 17.8 f 058
PT-gl 112/2/02 13:30 i 3 |_...309 !
PT-9I [12/2/02 13:30 11.07. 1.38 -282. 17.3 ! 03
PT-01 112/4/029:00 P l o L 402
PT-9l 12/10/02 9:00 | | | ! | 416 10.4
PT-8I 12710002 12:15 . 11.2° 1.75. -337. 17.6 0.51,
PT-91 - 12/10/02 15:30 | | | { , 3.4 *
PT-al ,10/30/06 0:00 1119 1.72. 274 7.4, ; 0.49 ]
PT-0l 12/11/02 8:50 | g G ; 413 ‘ 57
PT-gi _112/11/029:30 1113 1.64. -409 178 0.17
PT-0l "12/11/02 13:00 1141, 1.05° " T.a83" 17.3 0.31
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Table 7
P Iniection Pilot T
Field Monitoring Data S

‘ | . | i | Dissolved
Ph | Conductivity : ORP | Temperature =~ DTW PID

Wall : Date/Time | ot units)  (mhos) | (eV) | (deg.C) ' (feet) ; o(ggf)" ' (ppb 8.u.)
PT-9l  12/11/0213:45 , 3.34 -
PT-91 12/12/0210:20 ‘ o 3.69 41 T
PT-ai 12/16/02 9:15 o ‘ 349 267
PT-9I 112/16/02 10:30 11.32 1.57 -236 17.3. . 0.32
PT-al 112/16/02 13:45 11.35 155 -265 171 028
PT-gl 112/16/02 15:00 | - ‘ ‘ 2.67,
PT-OI 12/17/028:10 1 _ : 362 | 46
PT-gI 12/17/02 9:30 11.37. 157 -236 17.2 0.95
PT-0l 112/17/02 14:00 11.36 155 219 169 091
PT-9l [12/17/02 1500 © e : 3.04 ‘
PT-01 [12/18/02 7:30 ] L 3.66 N
PT-QI 112/18/02 15:30 L ‘ 331 1
PT-8l 12/19/02 8:00 - * 366 ! 6.5
PT-0l 12/19/02 15:00 s . ‘ 3.06 |
PT-101 "11/18/02 8:00 8.06 0.578 71, 196 3.31 0.57 0
PT-101 111/19/02 8:50 6.47, 0.912 -95 19.9 355 029
PT-101 111/19/02 10:50 ! _ ‘ | | 225 T
PT-10I :11/19/02 15:20 6.43 1.01 -2 19.6 2.91 0.19
PT-10l 111/20/02 8:00 j ‘ a 34 :
PT-10i 111/20/029:20 . 8.75 0.622 -26 20.1° 2.45 0.34
PT-10I 111/20/02 12:15 ! o ‘ 238
PT-101 11/20/02 14:15 ! ] : 232
PT-10I 111/20/02 14115 | 6.11. 0.973" -11 189, 0.24.
PT-101 111/20/02 15:00 _7.97 0642 32 192 2.21 0.32.
PT-10i i11/21/02 8:00 : .33 ‘
PT-10I 11/21/029:30 | 642 0.99 -78 193, 143 0.34.
PT-10l 11/21/0211:00 |~ : | 7 1.93 |
PT-101 11/21/02 13:00 | \ ; | 1.87 |
FT-10I 11/21/021524 1  6.53. 1.02: -80 19.3/ 1.87 0.18
FT-101 11/25/029:15 | 6.14 0.97 -16. 191 352 0.21] 26
PT-10I 11/25/02 13.00 | | : L 225 !
PT-10) 11/25/02 14:45 i o ' 247 }
PT-101 111/26/02 8:15 : 1 354 ; 3.9
PT-101 [11/26/02 10:00 6.42 1 55 19.2° | 07 .
[PT-101 _ [11/26/02 14:00 , 6.06 1.01 35, 188 | 0.33
PT-10l 11/26/02 14.00 244 |
PT-10! 12/2/02 8:30 ; R 3.79. 1 e
PT-10_~ 112/2/02 13:30 ] ‘ ... 292] ‘
PT-10I '12/4/029:00 | ; 1 ? 3.94 )
PT-101__ _ 12/10/02 9:00 1 ‘ ‘ 4.11 ‘ 1.3
PT-10I 112/10/02 15:30 : ; 3 3.06 s
PT-10I 112/11/02 8:50 % | 4.08 )
PT-10I '12/11/02 1345 _ o | BEXER 1 T
PT-10l 112/12/02 10:20 o 3.62 o
PT-10l 12116/029:15 | e ‘ 3.44 . 245
PT-101 12/16/02 15:00 = L 1 2.45 i
PT-101_ 1217/028:10 ' _ 356 ' 0.8
PT-10l 12/17/02 15:00 P ! \ 2.99
PT-101 112/18/027:30 _ ! e ] 1 35 ]
PT-10i 12/18/0215:30 r ‘ J ‘ 3.34 !
PI-11] 111/18/02 9:00 7.88 0.314 71 194, 3.4 0
PT-11I 11/19/02 8:41 o ! | e
PT-11I 11/19/02 8:50 | 6.43 0.414 62 20’ 33, 087
PT-111 11A9/02 10:50 | f R o 217 1
PT-11I 1119/02 15:20 | 662 0445 117 194, 2383 022 i
PT-11I 11/20/02 8:00 ' B i 1 ‘ 3.33. B
PT-11I 11/20/029:20 | 6.74 0.336 -34; 19.8 235 0.4'
PT-11| 111/20/02 12:15 | : \ \ 228
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Table 7

P te Iniection Pilot T
. Ph Conductivity | ORP | Temperature @ DTW | Dissolved .  p

Well 1‘ Date/Time (st. units) | (mhos) \ {eV) [ (deg. C) L (feet) C;::;ola)n ’ {ppb e.u.)

PT-11I 11/20/02 14:15 ‘ I : 224

PT-111 111/20/02 14:15 6.67 0.074 18 185 o 028

PT-11I 111/20/02 15:00 7.7 0.339 -46 18 22 026

PT-111 11/21/02 8:00 L L ‘ | 3.85 |

PT-11l 11/21/029:30 6.64 0.428 -106 19.2 1.83 0.38

PT-111 11/21/02 11:20 i 1.83 ‘

PT-11 11/21/02 13:20 3 o N o

PT-11I 11/21/02 1524 6.59. 0.452° -89 189 177023

PT-111 11/25/02 9:15 6.47 0.075. -13 18.7 3.44 0.22 0

PT-111 11/25/02 13:00 : 1 2.15 i )

PT-111 11/25/02 14:45 _ i 2.08 o

[PT-777  11/26/02 8:15__ 1 i 1 i 3.46 f 0.4

PT-111 111/26/02 10:00 _ 678 0.072 - -33. 18.9 035

PT-11] 11/26/02 14; 00 6.11 0.372 -10 18.2 | 0.33

PT-11I 11/26/02 14:00 ; f o a 2.35 3

PT-11I 112/2/02 8:30 | 3 3.71 |

PT-11I 112/2/02 10:30 7.76. 0.086. -75 189 - 046

PT-11I 12/2/02 13:30 ; T 282 o

PT-11I 112/2/02 13:30 6.36 0.118 -18’ 18.7 ‘ 0397

PT-111 112/4/02 9:00 T ! i 3.85, |

PT-11I 112/10/02 9:00 \ | : 4.04 f 2.1

PT-11I [12[10/02 12:15 L 6.89 0072 70 18.7. ‘ 3.82

PT-11I 12/10/02 14:20 | 7.31 0.07. -57. 19 : 3.64

PT-11( 112/10/02 15:30 L : | 2.98 ‘ N

PT-11I 12/11/02 8:50 | | o i 4.01 %

PT-111 12/11/02 9:30 7.06' 0.066 -27. 19.1° 3.35

PT-11I 1211021300 |  6.66 0.066' 65 19.1° 7.9

PT-11I 112/11/02 13:45 | : | x L 304 }

PT-111 112/12/02 10:20 ] ; | 358 0,

PT-11I [12/16/02 9:15 | i - i . 338 X1

PT-11l "12/16/02 10:30 ; 10.2 0171, -126 185 1.32.

PT-11I "13A6/02 13:45 | 9.16] 1.178 -142; 183, 1 347

PT-1I 12/16/02 15:00 | li ! I 2 R

PT-111_ 12/17/028:10 | e 1 L35 N

PT-11I 12/17/02 9:30 6.7 0.347: -34. 184 ‘ 3.65!

PT-11I 12/17/02 14:00 8.61 0231, 141 18.2. : 3.65

PT-11I 12/17/02 15:00 | I I L 298 1 |

PT-11i 12/18/02 7:30 5 3.55 ; )

PT-111 12/18/02 15:30 L o 3.29’ !

PT-11i [12/19/02 8:00 ; 3.52] ;

PT-11I H19/19/02 15:00 | v 2.82 \

PT-121 111/18/02 9:00 . 79" 0.348 73 7.5, 3.77 0.45 78.6

PT-121 111/19/028:50 | 64, 0.457 67 20 3.84 0.27,

PT-12| 111/19/02 10:50 | < | ‘ ' 2.65 ;

PT-12] 111/19/02 15:20 | 6.53 0472 -92 19.7 35, 02"~

PT-121 111/20/02 8:00 [ j ‘ | 3.88) !

PT-12I {11/20/02 9:20 6.59 039 -44 188 273 0.35

PT-12! [11/20/02 12:15 | I i 289 i

PT-12i [11/20/0214:15 | i . ’ 295 T

PT-12I_ 11/20/02 14:15 | 6.41 0.403 33 143 . 029, )

PT-12| |11/20/02 15:00 _ 7.78 0.396! -16 19.3° 31 0. 31 |

PT-12i 111/21/028:00 + ! | i 431

PT-12I [11/21/02 9:30 6.58 0.448 84, 19.5° 2.79 034

PT-12I 11/21/02 11:00 | ! . ; 279 : '

PT-12I 111/21/02 13:00 | R i v 2.78 ,

PT-12l [11/21/02 15:24 | 65 0.451 61 _ 195 278 0.22

PT-121 111/25/02 9:15 6.65 0.372 81 94’ 3.95 024, 33

PT-12I_ [11/25/02 13:00 | ‘ ‘ 3.04 [
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Table 7

p te Iniection Pilot T
Field Monitoring Data S
N i .
| . Ph | Conductivity = ORP | Temperature = DTW  Dissolved, pp

Well DatelTime 1 (st.units), = (mhes) | (V) | (deg.C) | (faet) ' c:’g:;")" (ppb e.u)
PT-121 11/25/02 14:45 : o 29 B
PT-12i ,11/26/02 8:15 7 ‘ 398 46
PT-12/ 111/26/02 10:00 6.39 0.394 -51 19.4 02 -
PT-12I '11/26/02 14:00 6.27 0.393. -35 194 -~ 1.85
PT-121  111/26/02 14:00 | i 36 T
PT-12i 112/2/02 8:30 o ; ‘ 343 | —
PT-121 112/2/02 13:30 ‘ ; 3.82 *
PT-121 12/4/029:00 \ ‘ ; 425 N
PT-121 [12/10/029:00 i ‘ o ; 431 T 57
PT-121_ ~ [12/10/02 15:30 e ‘ 395 o
PT-12 112/11/02 8:50 : 5 “ 431 ] 6.3
PT-12I 112/11/02 13:45 i ‘ 3.95
PT-12I 112/12/02 10:20 s 39 5
PT-12I |12/16/02 9:15 ‘ | % I 385 . 355
PT-121 112/16/02 15:00 i 355 ‘
PT-12 '12/17/02 8:10 | I - 3.95 ‘ 0
PT-12I 112/17/02 15:00 | ‘ 1 ; 312 ‘
PT-12 112/18/027:30 | % f \ | 3.96 |
PT-12I 12/18/02 15:30 - j ‘ ‘ ! 3.88 ;
PT-131 11/18/02 9:00 _ 7.98 0.413 73 17.3 421 0.35. 854
PT-13I 111/19/02 8:50 | 6.37 0.797' 79 196 4.27. 0.31
PT-131___ 111/19/02 10:50 ‘ : ! - | 315
PT-131 111910215220 1 6.79 0.827 147 7192 3.96 026
PT-13  _ [11/20/028:00 | L | o ‘ 431, L
PT-13I 11/20/029:20 © 678 0489 72 19.3: | 042
PT-13I 11/20/02 12:15 o R f 341 ,
PT-131 _ 111/20/02 14:15 : \ P ] 347, ;
PT-131___ 11/20/0214:15 | 6.18, 0.695' -51 185 0.25,
PT-13l ‘11/20/02 15:00 | 7.75 0.496 -66 18.7. 3.57, 0.39,
PT-131 111/21/02 8:00 | * f | 5.18 |
PT-13I 11/21/029:30 | 6.9 0.75 132 18.9° 332 038~
PT-13I 111/21/02 11:00 T 332 :
PT-13I 11/21/02 13:00 a ! | 332 S
PT-13I 11/21/02 15:24 6.53, 0.767 -93, 188 332 021,
PT-13I 11/25/02 9:15 6.32; 0.656 -76. 18.9 4.39 0.25 23
PT-131 11/25/02 13:00 . ? 1 3.61] L
PT-13I 11/25/02 14:45 i : 366,
PT-13i 11/26/02 8:15 1 o ‘ 445 ‘ 7.2
PT-13 11/26/02 10:00 6.16 0717 79 18.6 - 0247
PT-13I 11/26/02 14:00 | 615 0705 -1 18.2 028
PT-131 [11/26/02 14:00 ‘ ! 4.15 o
PT-13I 112/2/02 8:30 I ] 4.58,
PT-131 12/2/02 10:30 6.43 0.649' -82 18.9 ‘ 0.44
PT-13! 12/2/0213:30 1 ] | R ; 434 |
PT-13I 12/2/0213:30 6.26. 0.646! -64, 18.6. g 0.43 -
PT-13l 12/4/029:00 L 472 —
PT-131 _ 12/10/028:00 | - 476
PT-13 112/10/02 12:15 8.5 0517, 50 18.7, 0.37
PT-13I 112/10/02 14:20 8.23 0.51 -227. ___188 037
PT-131  12/10/02 15:30 ‘ L 4.5 .
PT-13I {12/11/02 8:50_ - 478 ‘ 0
PT-13! 12/11/02 9:30 772 0.471 95, 187 I 054
PT-13I 12/11/02 13:00 . 7.7, 0.449 -112; 17.6 i 023,
PT-13 12/11/02 1345 | | : , 45
PT-13I 12/12/02 10:20 o : L 4.38° 0
PT-13| 112/16/02 9:15 { : : _ | 43 ‘ 4.09
PT-131 [12/16/0210:30 | 763 0594, -158 18.5 i 102
PT-131 112/16/02 13:45 762 0.635° -154 183 \ 173,
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[able 7

10 of 14

P te Iniection Pilot T
| A Ph | Conductivity | ORP . Temperature = DTW | Dissolved o

Well ‘ Date/Time (st. units)“ (mhos) [ (eV) (deg. C) (feet) } C;)r(nyg"e)n ! (ppb e.u.)

PT-131  __,12/16/02 15:00 | . i 4.09 ]

PT-13I 112/17/02 8:10 ; e 4.41 T 0

PT-131 112/17/02 9:30 7.46 0.624 -105 181 1.33 '

PT-131 112/17/02 14.00 6.47. 0.683 -117, 183 041 )

PT-13I 112/17/02 15:00 | ! ! w 4.24 ‘ o

PT-13I [12/18/027:30 ' - 4.44

PT-131  12/18/021830 434 !

PTA3 " 12/19/028:00 | ! 1 S _4.42 w 0

PT-13I 112/19/0215:00 ? 74.25

PTMW-1I"__ [11/18/02 9:00 | o 3.55 0.02

PTMW-11 11/19/02 8:30 ' I 399 T

PTMW-11  {11/19/02 10:50 B 16.9 2.48 1.28 -

PTMW-11_ i11/19/02 15:20 . ‘ 3.85 43

PTMW-1I  11/20/028:00 , | ! ‘ 3.59' ‘ T

PTMW-11 — 111/20/02 9:20 _ [ 897 0.348 -108 18.9 2.76 0.58 o

PTMW-11 111/20/02 12:15 © L ‘ N 273 o

[PTMW-1I 11/20/02 14:15 . P ‘ 1] 271 T

PTMW.AT_T11/20/0214:45 7~ ‘ 6.81.

PTMW-11 [11/20/02 15:00 i f 3.05 3

PTMW-11 T11/21/028:00 | f | ‘ ! 3.82 ‘

PTMW-11 [11/21/02'9:30 7.02. 0.311 -140 19.2 234 6.88.

PTMW-11 11/21/02 11:26 : i | ‘ _ i 2.34 !

PTMW-11  [11/21/02 13:30 ‘ | ! 227 1

PTMW-11  *11/21/02 15:24 6.97. 0.319. -139 19.7 227 ‘ 77

PTMW-11 [11/25/02 8:15 | ‘ T L 413 059 ©

PTMW-11 [11/25/02 13:00 ‘ 283 ]

PTMW-11 [11/25/02 14:45 | { ? o 257 f

PTMW-1I  {11/26/02 8:15 | 1 | 4.19 L 0

PTMW-1/  111/26/02 10:00 ' 6.38 0.156 | 13, 179 B 717,

PTMW-11_ [11/26/02 14:00 6.28 0.157] 64 182 1 6.18"

PTMW-1__ [11/26/02 14:00 | :‘ ‘ o 3.36 |

PTMW-11 [12/2/028:30 | i 1 ; ‘ 4.37 o

PTMW-1I_112/2/0213:30 | | , 3T N

PTMW-11" " 112/4/02 9:00 i 1 i 454" § B

PTMW-11 112/10/02 9:00 | i | 456 ]

PTMW-1 112/10/02 12:15 7.15! 0.1 -39, 185 ‘ 436 -

PTMW-11  [12/10/02 14:20 | 8.52 0.116 -45 18 ; 5.4

PTMW-1l [12/10/02 15:30 | 1 N ' ; 373 L

PTMW-11___[12/11/02850 . | . | . 482 e} 0

PTMW-11 12/11/02 9:30 6.75, 0.111: 96, 18.3 , 159!

PTMW-11 __ 112/11/0213:45 ; ] : o 0 s _

IPTMW-1I :12/12/02 10:20 i & L f 414 0

PTMW-11 _ 112/16/029:15 | ! ‘ T ! 4 N T

PTMW-1] 12/16/02 10:30 6.27. 0.523 99 16 , 145

PTMW-11  [12/16/02 13:45 | 6.71 0.572 160 . 16.4. - 086

PTMW-1I [12/16/02 15:00 ‘ I 319, [

PTMW-1i_ [12/17/02 8:10 J 4.09 ‘

PTMW-11 _ [12/17/0215:00 | | e i 3.51, |

PTMW:11 112/18/02 7:30 3 i ; . 414 [T

PTMW-1 '12/18/0215:30 = ; . 417 ]

[PTMW-1] 412/19/02 8:00 | | | N | 4.28' } -

PTMW-11  112/19/02 15:00 ! i f 1 3.96 ‘ i

PTMW-2]____11/18/02 9:00 7.23 0.126 3 158, 3471, 1.68 0

PTMW-2I  111/19/02 8:41 6.31. 0.12, 178 19.7 354 0.59 ~

PTMW-2I  11/19/02 8:50 | 6.31, 0.12] 178 19.7 3.54 0.59

PTMW-2|  [11/19/02 10:50 | | o - 1 22 L

PTMW-21 — 111/19/02 15:20 - 7.56 0.12 79 201 3.1s’ 1.2

PTMW-2|11/20/02 8:00 | i 3 1 3.49 |




Table 7

P te Injection Pilot T
Field Monitoring Data S
| | . | Dissolved
. Ph Conductivity ORP | Temperature DTW | PID

Well | DatafTime | gy, units)“ (mhos) (V) | (deg.C) (feet) | o(’gglf)" | (ppb e.u)
PTMW-2I 111/20/02 9:20 . 245 4.63
PTMW-21  11/20/02 12:15 237,
PTMW-2I  11/20/02 14:15 _ | | 234 1
PTMW-21 _ 11/20/02 14:15 6.88 0.081 94 186 _ 6.36
PTMW-2 ~ 111/20/0215:00 ___ 6.62 0.137, 220 18.7 2.58 0.76
PTMW.21 _ "11/21/02 8:00 ] ‘ \ o : 3.55
PTMW-2i  11/21/029:30 | 7.14. 0.109 -86 19.3 1.97, 163
[PTMW-21  .11/21/02 11:28 ; | 1.97 -
PTMW-2]  11/21/02 13:29 | 1.83 !
[PTMW-2I  11/21/0215224 7.1, 0115, 80 196 183 151
PTMW-2 11/25/029:15 @~ 813 0.086 .53
PTMW-2i  ;11/25/02 13:00 : L
PTMW-2  111/25/0214:45 i _
PTMW:2I  111/26/02 8:15 | T (
PTMW-2/  11/26/02 10:00 6.62 0.092 | -82.
PTMW-21  11/26/02 14:00 6.48 0.094 95
PTMW-2I  11/26/02 14:00 s - ;
PTMW-2I  [12/2/02 8:30 ' *
PTMW-21  [12/2/02 10:30 | 6.63 0.082 56
PTMW-21  [12/2/02 13:30_ | : i i
PTMW-2I  [12/2/0213:30 | 6.73 0.079° 70
PTMW-2I  [12/4/02 8:00 i ‘ e
PTMW-2]  112/10/02 9:00 ‘
PTMW-2I  '12/10/02 12:15 7.18 0.073 65
PTMW-2l  {12/10/02 14:20 7.33 0.073 0
PTMW-2  112/10/02 15:30 | i ‘
PTMW-21  [12/11/028:50 | i ‘
PTMW-21  112/11/02 9:30__| 7.22 0.074 75
PTMW-2{  112/11/02 13:45 ' L %
[PTMW-21  [12/12/02 10:20 -
PTMW-21  [12/16/02 9:15 j ‘
PTMW-2I  [12/16/02 10:30 . 6.77 0.063 31,
PTMW-21 1 12/16/02 13:45 7.29 0.065 -56
PTMW-21  {12/16/02 15:00 ( z
PTMW-2 12/17/02 8:10 _ j .
PTMW-21  112/17/02 9:30 7.3 0.062° B8
PTMW-2|  112/17/02 14:00 71, 0.07 68
PTMW:2I  [12/17/02 15:00 ; i ;
PTMW-2i  [12/18/02 7:30 i
PTMW-2I  [12/18/02 15:30 - T
PTMW-2I  112/19/02 8:00 |
PTMW-2I  112/19/02 15:00 ‘
PTMW-5_ 111/19/02 8:50 853 0.142 32
[PTMW-51 111/19/02 10:50 Lo ‘
PTMW-51 _ 11/19/02 15:20 _ 6.78 0.131, B3
PTMW-51  |11/20/02 8:00 . ‘
PTMW-51  |11/20/02 9:20 6.84 0.882 -60.
PTMW-51 _ [11/20/02 1245 '
PTMW-5I — 111/20/02 14:15 1
PTMW-5I  '11/20/02 14:15 8.22° 0.114! -76, 112 L 024
PTMW-5I _ (11/20/02 15:00 6.85. 0.139. 68 17.8. 234 046
PTMW-51  111/21/02 8:00 ! % % 31, ‘
PTMW-5I {11/21/02 9:30 8.29 0.139. 84 173 222 0.37.
PTMW-51  111/21/0211:00 ‘ | | 222 e
PTMW-51  [11/21/02 13:00 | | ‘ i 218 |
PTMW-5I 111/21/0215:24 - 6.36, 0127 -17 173 248 023 _
PTMW-51 __ 11/25/02 8:15 | 8.16. 0117 69 172 335 017 0
PTMW-51  111/25/02 13:00 ‘ 262 i '
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P Iniection Pilot T
Field Monitoring Data.S
| Ph | Conductivity ORP Temperature D ' Dissolved | PID

Well Dateffime | (st units)  (mhos) V) | (deg.C) (feet) | ‘)(’g;f)" | (ppb @.u.)
PTMW-51  *11/25/02 14:45 2.56- :
PTMW-5  11/26/02815 | | 3.38 ‘ 18.8
PTMW-5/  11/26/0210:00 |  6.63 0.116 -42 17.1 _056
PTMW-51  111/26/02 14:00 7.58! 0.117 90 17. 0.19
PTMW-51 [11/26/02 14:00 r 1 | 285
PTMW-51  112/2/02 8:30 o . 3.47
PTMW-51  12/2/02 13:30 . R X j
PTMW-51  12/4/029:00 R 364
PTMW-5I  12/10/029:00 375 B
PTMW-6I [12/10/02 15:30 B 325 __
PTMW-5I 112/11/02 8:50 L 375 0
[PTMW-51 112/11/02 13:45 o ) j
PTMW-5 ~ "12/12/02 10:20 ; L - 33 0 B
PTMW-51  12/16/029:15 | ‘ ! [ 3.19 ; 0
PTMW-5I _ 12/16/02°10:30 . 9.31 0. 182 -81° 175 0.54
PTMW-5I . 12/16/02 13:45 9.35 0182 101 17 ‘ 051’
PTMW-5  :12/16/02 15:00 ! o \ 2.76. L
PTMW-5I  12/17/02 8:10 L o ! 3.33 : 0
PTMW-51  112/17/02 9:30 8.83 0f91 37 T 72 | 029,
PTMW-5I  '12/17/02 14:00 8.66 0. 185 -52 17.2° i 0.38
PTMW-5  112/17/02 15:00 | ‘ 3.08. ;
PTMW-51  [12/18/027:30 | 3 338 ‘
PTMW-5] _ [12/18/027:30 | i . 318. 1
PTMW-5 12/18/02 15:30 | o ; ‘ 328,
PTMW-51  12/18/02 15:30 | [~ ﬁ ! 288" 3
PTMW-51  112/19/02 8:00 _L ! 344 T 04
PTMW.51  112/18/02 15:00 1 312" .
PTMW-6] | 11/18/02 8:00 9.92 0. 415 -19 173 35, 0.54 0.6
PTMW-6l _ [11/19/02 B:50 7.42 ~ 0814 33 18.2° 3.55 0.29
PTMW-6I  111/19/02 10:50 | 6.56 ©0.847; 47| 18.3] 3.02° -
PTMW-61 [11/19/0215:220 | 6. 87 0.82 -64° 18.2 318 028
PTMW-6I  '11/20/02 8:00 | ! ‘ 3.69 i
PTMW-61 1 11/20/02 9:20 ' 7.88 0.139 .68 17.7 3.1 051
PTMW-6I  11/20/02 12:15 ' f | i 311, ‘
PTMW-6I _ 11/20/02 14:15 ; e ; 311, 1
PTMW-61 1 11/20/02 14:15 7.08 0783 .34 7T - 0.25
PTMW-61  [11/20/02 15:00 | 9.69 0448 27 i8.1; 3.08, 0.68
PTMW-6  [11/21/028:00 |~ _ | T T g ;
PTMW-6I  11/21/029:30 | 6.49 0.811 B8 T TTT 3.03, 058
PTMW-6I  111/21/02 11:00 B i N 3.03 ;
PTMW-61  111/21/02 13:00 _ : { ‘ 3.04 e
PTMW-6 _ 11/21/02 15:24 6.85) —_0.788 -45 18.1 3.04° 047
[PTMW-6]  111/25/02 9:15 71 782 -43, 17.7 3.67, 0.31 0
[PTMW-6I [11/25/02 13:00 o i 1 - 3.18! |
PTMW-6  |11/25/0214:45 | i i 315 o
PTMW-61 _ |11/26/02 8:15 | | ) 1 | 368 ; 1.3
PTMW-6/ 112602 10:00 | 6.44 0.804 -31; 17.5 054
PTMW-61  111/26/02 14:00 6.99 0.806 -35 17.2: ': 027,
PTMW-6I  [11/26/02 14:00 P _ 342 :
PTMW-BI_ |12/2/028:30 _ : 38
PTMW-6_|12/2/02 10:30 6.31. 0.762 9 175, i 039
PTMW-6  12/2/02 13:30 : ‘ I 383
[PTMW-6]  12/2/0213:30 |  7.53 0.739 71 17.8 .03
PTMW-6I  [12/4/029:00 % o 393 ;
PTMW-61  [12/10/02 9:00 | f . 3.96 ‘
PTMW-6l _ 112/10/0212:15 | 6.92 0.71. -138° 17.9' 1.36
PTMW-6I __12/10/02 14:20 6.88 0.8, 47, 176 024
PTMW-61  12/10/02 15:30 = i ‘ ‘ 37 T
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Table 7

P te Injection Pilot T
| . Ph ‘ Conductivity ' ORP f Temparature & DTW i Dissolved PID

Well 1 Date/Time (st.units)! (mhos) | (eV) |  (deg.C) | (feet) 0(’:;‘/"’)" | (ppb o.u.)

PTMW-61  12/11/028:50 | 3.95 0

PTMW-6I 12/11/029:30 8.46 0.493 -144: 18 ‘ 0.36

IPTMW-61_ :12/11/02 13:00 | 9.45 0465  -178 186 0.43

PTMW-61  112/11/02 13:45 - 364

[PTMW-61  '12/12/02 10:20 - . 36 0

PTMW-6_ {12/16/02 9:15 ‘ L ‘ 1 354

PTMW-6I_ [12/16/02 10:30 10.21 0238 141 17.5 294 T

PTMW-61  112/16/02 13:45 | 10.16 0.235 -160! 17.2 : 3

PTMW-6I | 12/16/02 15:00 o w 3.34

PTMW-6l  [12/17/02 8:10 ‘ B 3.64 1 0

PTMW-6  112/17/02 9:30 | 10.27 T 0.228 A7 172 ; 0.31

[PTMW-6/  "12/17/02 14:00 10.24 0.244. -114 171 i 0.31

[PTMW-61  112/17/02 15:00 - ] o 35 o

PTMW-6I __ 12/18/027:30 j 387

PTMW-61 _ 12/18/02 15:30 . i 3.56. B

PTMW-61 _ [12/19/02 8:00 _ | 365 10

PTMW-6  112/19/02 15:00 1 ‘ 3.41

MIW-121 111/18/02 9:00 | 8.27 0.051 . 62 17.1 4.43 045 6.8

MW-12| 11/19/02 8:50 6.45_ 0.049 18 20 45 .41’

[MW-12i 11/19/02 10:50 ~ | " e

MW-12 111/19/02 15:20 | 6.76 0.048 -3 19.7

MW-12I 111/20/02 8:00 ! 1 ‘ 45 T

Mw-12 11/20/02 9:20 6.51 0.053 39 201 3.06. 13"

MW-12 11/20/02 12:15 - : I T

MW-121 11/20/02 14:15 | j | 3

MW-12 '11/20/02 14:15 6.56. 0.055] 26 T 0

MW-12 111/20/02 15:00 6.27 0.054. 32 :

MW-12i 11/21/02 8:00 | | | , ) :

MW-12] 11/21/029:30 | 6.64 0052,  -20 195 3.28 0.27,

MW-12] 11/21/02°11:00 ! ? 3.28'

MW-12 11/21/0213:00 | _ ‘ f i 3.32

MW-121 11/21/02 15:24 | 6.92. T 0.044 22 19.2 3.37] 0.2 )

MW-12 11/25/029:15 | 6.54 0.059 -30 19.5 4,62 0.27. 0

MW-121 11/25/0213:00 ; | 358 o

MW-124 11/25/02 14:45 | T 358 |

MW-12/ 11/26/02815 | 1 466 0

MW-121 111/26/02 10:00 6.31° 0.061 3 19 e 0.38

MW-12I 111/26/02 14:00 6.81 0.058 -10 18.5 T 02s

[MW-121111/26/02 14:00 | o N i 429 o

MW-12| 12/2/028:30 | 1 e ... 418 \

MW-121 12/2/02 10:30 6.78' 0.076 I 1 1 0.24.

MW-12 12/2/02 13:30_ ! o ] 453

MW-12 12/2/02 13:30 _ 683 0.077: 35 19.1 \ 03

MW-121 [12/4102 9:00 ‘ 1 492 —

MW-121 112/10/02 9:00 . | ' L 497, ‘ j

MW-121  12/10/02 12:15 6.12; 0.087 134 18.7 067

MW-121 112/10/02 14:20 | 731 0.101 -85 19 ] 342

MW-12I 112/10/0215:30 | ; \ 1 4.65 “

MW-121 12/11/028:50 | L o 499 .0

MW-12I 12/11/029:30 | 5.97 0.096' 148 - 19.4 0.69.

MW-121 12/11/0213:00 . 6.22 0.096 3 19.3 1 28 ]

MW-12l 112/11/02 13:45 - . 4Bs. .

MW-121 [12/12/0210:20 | - _ 295 32

MW-12i 12/16/029:15 | - o o 453 i 0

MW-121 _ 12/16/02 10:30 7.45 0.092 96 186 | 028

MW-121 12/16/02 13:45 713 0.094 -61! 18.6 P 027 '_

MW-121 112/16/02 15:00 ‘ - 425 T

[MW-121 112/17/02 810 | : 467, 12.7
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Table 7

P te Injection Pilot T
. i | Dissolved
" Ph Conductivity | ORP | Temperature DTW PID
Well Date/Time | gy units) | (mhos) | (V) | (deg.C) (faet) o(’g;f)" !(ppb o.u)
MW-121  112/17/02 9:30 813 0.123. -51 18.6 2.08
MW-121 12/17/02 14:00 708 0.093 45 185 0.43
MW-121 [12/17/02 15:00 ! | 4.39
MW-12I 12/18/027:30 i - ! 463
MW-121 12/18/02 15:30 O ] 453
MW-12| '12/19/02 8:00 - 464 0
IMW-121 |12/19/02 15:00 4.41
MW-12D___ 11/18/02 9:00 ~ 6.85 0.089 59 18 5.3 — 132
MW-12D ~11/19/02 8:50 . | ‘ - 528
[MW-12D 111/19/02 10:50 BE ] ; 5227
MW-12D  11/20/02.8:00 . ‘ : ‘ 224, R
MW-120  111/20/02 9:20 6.45 0.096 -35 19.1 521 269
[MW-12D "~ [11/20/02 12:15 g ! 1 ‘ B
MW-12D 11/20/02 14:15 L : | 518 ] o
MW-12D 111/20/02 14:15 | 6.56 0.078 -52 19.2. - 0.75
MW-12D  '11/20/02 15:00 .15 0.097 -35° 18.5 5.16 1.28
MW-120 111/21/02 8:00 1 : ! 453 |
MW-12D  11/21/029:30 | 6.53: 0.106 -6 19.6. 515 1.08
MW-12D 11/21/02 11:00 1 L * \ 5.15
MW-12D 11/21/02 13:00 | | ] | 5.13
MW-12D 11/21/02 15:24 6.68. 0.095; 1 185 513 0.89
MW-12D 11/25/02 9:15 6.65 0.076 Y] 19.9 5.18. 0.86 0
MW-12D 11/25/02 13:00 . o L 513 !
AMW-12D  111/25/02 14:45 ] | L 513 :
MW-12D  11/26/02 8:15 | ! L 519 - 0
MW-12D 11/26/0210:00 . 6.35] 0.082 10 18.9 ‘ 0.8
MW-12D 11/26/02 14:00 6.72 0.085 4 18.6 1 0.54
MW-12D 11/26/02 14:00 ; 512 :
MW-12D 12/2/02 8:30 1 L 516
MW-12D 12/2/02 10:30 | 6.51 0082 5 194 U T oza, T
MW-12D 12/2/02 13:30 _, ! 1. i s T
MW-12D 12/2/02 13:30 6.57. 0.081 " -15: 19.3 ! 0.18
[MW-120 12/4/02 9:00 ; 1 L 5.17 ;
MW-120 ~ :12/10/02 9:00 B | 1 5.1 1
MW-12D 12/10/02 12:15 | 6.03 0.091; 138, 18.5 ] 0.63
MW-12D 12/10/02 14:20 | 7.04. 0.091; -49. 19.3 1 132
MW-120 [12/10/02 15:30 ; L 5.08 B
MW-12D 12/11/02 8:50 | _ B 5.1, 0
MW-12D  [12/11/02 9:30 | 5.99' 0.085 158 188 .03
MW-120  112/11/02 13:00 6.31 0.087] 17 193 ‘ 0.25
[MW-12D 12/11/02 13:45 | ; ! ; 514, 1
MW-120 12/12/02 10:20 | : ] e 5.02! 0.2
MW-120 12116/02 915 © i ; : 498 0
MW-12D  112/16/0210:30 | __ 7.08° 0.115. 62 18.7 i 168,
MW-12D__ [12/16/02 13:45 7.03° 0.114; -66 19 o 0.96 ]
MW-12D 12/16/02 15:00 R B ! 5
Mw-12D 12/17/028:10 ! ; | 5.08 ‘ 1.7
MW-12D 12/17/02 9:30 7.37, 0.117 -86. 183 T oT2
MW-12D ~ 112/17/02 14:00 7.49: 0.118 -104 18.3] ] 0.72 -
MW12D~ 12/47/0215.00 | I ! | 5.04 '
MW-12D 12/18/02 7:30 1 S 5.05 —
[MW-12D 12/18/02 15:30 . B L 5
MW-12D 12/19/02 8:00 \ | 5.04 0
MW-120  [12/19/02 15:00 | ! 4.9
Notes:

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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:W i S ling Data S
Location Date Time KMnOA} Concentration
Equivalent {mg/l)
PT-9S 11721/2002 13:05 0.50
PT-10S 4/2412003 NA 19.30
~ _PT-11S 11/26/2002 11:25 9.00
_ PT-11S 12/17/2002 ..M 1080
PT-11S 4/24/2003 NA 1.00
PT-128 ~ 11/26/2002 11:25 14.60 —
__PT-128 4/11/2003 11:25 020
[ PT-12S 4/24/2003 NA 020
PT-13S~  © 4/11/2003 11:25 0.30
PT-138 | 4/24/2003 NA' 0.30
— PIMW-1S | 12/17/2002_ 11:30 1040
PTMW-1S | 4/24/2003 NA 3370
PTMW-25____ 12/17/2002 71:30 10.30
PTMW-2S 4/24/2003 NA 210
PTMW-3S 472412003 NA 7 30
PTMW-65 12/17/2002 11:30_ 3050
PTMW-6S 4/11/2003 11:25 0.30
PT-0l 11/26/2002 11.25 0.00
— PT-111 1172072002 13:15 0.80 N
PT-111 11/20/2002 14:21 0.50
__PT-11I 11/21/2002 11:08. 1.00
PT-111 1172172002 13:05.
PT-111  11/26/2002 11:25, 1.60
PT-11I ; 12/2/2002 12:30° 1.90
PT-11 12/10/2002 12:30, 0.30
PT-11I 12/11/2002 8:30 1.30
PT-111 12/16/2002 12:35, 1.30 ,
PT-111 | 12/17/2002 11:30 1.60 o
PT-12| ~ . 11/26/2002 11:25 2.00
— PTMW-11__ | 11/20/2002 — 1315 330
PTMW-11 | 11/20/2002 1421 2.80 o
PTMW-1I | 11/21/2002 11:08 3.10 ~
~ PTMW-1I 11/21/2002 13.05 3.10
PTMW-11 11/26/2002 1125 140
PTMW-1I 12/2/2002 12:30, 0.70 B
PTMW-1I 12/10/2002 12:30 0.80
PTMW-11 | 12/11/2002 | 8300 L
[ PTMW-11 | 12/16/2002 12:35 1.10
| PTMW-1] 12/17/2002 11:30 1.30
PTMW-2I ~ 11/20/2002 1315 2.10
PTMW-2I 11/20/2002 14:21 1.70
PTMW-21  11/21/2002 | 11:08 2.20
| PTMW-2) | 11/21/2002 | 13:05 150
PTMW-2| ~ 11/26/2002 11:25 2.10 R
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P Injection Pilot T
Col tric. S ling Data S
Location Date Time KMnO:‘-& Congentration
Equivalent (mg/l)
 PTMW-2I 12/2/2002 12:30 110 B
| PTMW-2I 12/10/2002 12:30 250 B
PTMW-2i 12/11/2002 8:30 200
PTMW-2I . 12/16/2002 12:35 0.70
[ PTMW-2I 12/17/2002 11:30 0.80
MW-6l T 11/20/2002 13:15 030
~ Mw-6l 11/20/2002 14:21 ~ 030 ]
~ Mwsel 1 11/21/2002 11:08 060
| MwW-8l 11/21/2002 | 13:05 0.40 i
Mweel [ 1172602002 1125 0.70 _
[ Mwel | 12/2/2002 12:30 ~0.30 -
MW-6l 12/10/2002 | 1230, 220
MW-6I 12/11/2002 830 190 |
MW-6l 12/16/2002 1235 1.50
MW-61 | 12/17/2002 11:30° 2.10 o
MW-121 11/20/2002 13:15 1.10
MW-12l 11/20/2002 14:21 1.30
MW-121 . 11/21/2002 11.08 160
MW-12] 11/21/2002 13:05 1.30

Method 101 and Method 102 Absorbance at 520 nm used for KMnO4 equivalence.
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Ph-

- Temperature

. Dissolved

: Conductivity ORP DTW Oxygen PID

Well Date Timg” (st. umts) {mhos) (eV) {deg. C) {feet) (mgll) {ppb e.u.)
PT-14S 11/18/2002 9:00 6.23 0.534 128 175 3.9 1.78 7.6
PT-15S 11/18/2002 9:00 5.96 0.939|. -23 19 3.91 0.72 86.6
PT-16S 11/18/2002 9:00 6.13 0.622 -60 19.2 3.71 0.75 55.1
PT-17S 11/18/2002 9:00 6.03 0.54 -6 19.2 3.69 0.72 129
PT-185 11/18/2002 9:00 6.06 0572 -13 19.2 3.78 0.71 0
PTMW-1S 11/18/2002 9:00 6.17 0.488 -53 18.4 3.73] Mini-Troll 0
PTMW-2S 11/18/2002 9:00 6.42 0.247 -12 18 3.51| Mini-Troll 0
MW-125 11/18/2002 9:.00 6.16 0.418 86 16.9 3.25 0.43 854
PT-9I 11/18/2002 9:00 11.27 1.71 -15 17.9 3.52 0.5 G
PT-101 11/18/2002 9:00 8.06 0.578 71 19.6 3.31 0.57 0
PT-111 11/18/2002 9:00 7.88 0.314 71 19.4 3.24 0
PT-12| 11/18/2002 9:00 7.9 0.348 73 17.5 3.77 0.45 18.6
PT-13I 11/18/2002 9:00 7.98 0.413 73 17.3 4.21 0.39 85.4
PTMW-1I 11/18/2002 9:00|See Troll Data 3.55 0.02
PTMW-2I 11/18/2002 9:00 7.23 0.126 3 15.8 3.41 1.68 0
PTMW-6I 11/18/2002 9:00 9.92 0.415 -19 17.3 3.5 0.54 0.6
MW-12I 11/18/2002 9:00 8.27 0.051 62 17.1 443 0.45 6.8
MwW-12D 11/18/2002 9:00 6.85 0.089 59 18 53 13.2
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Table 10

P Injecti Pilot T
Ambient Air Monitori R l
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)
9/16/02 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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Table 10

P te Injection Pilot Test
Ambient Air Monitoring R It
Carbon | Hydrogen |
Work Zone Perimeter PID . | Lower Explosive| Oxygen Monoxide Sulfide
‘ “{ PID Results | .. Results (ppb Limit Monitoring | Monitoring{ Monitoring | Monitoring
Date Time (pph equiv.) equiv.) (%LEL) (% 02) (CO) {H28)
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 0.0 211 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 9:16 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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p te Injection Pilot Test
Ambient Air Monitoring R It
Carbon Hydrogen
Work Zone Perimeter PID | Lower Explosive| - Oxygen Monoxide Sulfide
PID Results Results (pph Limit Monitoring | Monitoring| Monitoring | Monitoring
Date Time {ppb equiv.) equiv.) (%LEL) {% 02) (CO) (H28)
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
8/23/02 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/Q2 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 g 0
9/25/02 11:15 0.0 0
9/25/02 12:00 0.0 0.0 0 21.1 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 T
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.) (%L EL) (% 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 21.1 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 o 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 21.1 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 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)
9/30/02 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 Injection Pilot T
Ambient Air Monitoring R It
Carbon ] Aydrogen
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 0 215 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 0 216 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 21.1 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 21.1 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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Table 10

P te Injection Pilot T
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 21.4 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 0 211 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 0 213 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 1415 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 Injection Pilot T
Ambi 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 16:30 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 Y
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 0 211 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 0 211 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 0 211 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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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)
10/14/02 15:00 0.0 0.0 0 21.3 0 0
10/14/02 16:00 0.0 0.0 21.3 0 0

0
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Table 11
Intermediate Injection Events
1,1-DicNuoehané{11DCA) 1,2-Dichlorosthene (11DCE} : © Freon-113 . . Mathylens Chloride TFetrachloroethene (PCE)
Distance to )
Post- Past- .- Final Paost- Post- Final 8 Post- - Post- Final Post- Paost- Final Post- Post- Finat
Weli No. |  Nearest Pre=. ] iy injection | Percant | Pr® 1 injection | injection | Parcent | | nj':;'d“ injection | Injection | Percent | | nj::l'm Injaction | Injection | Percent Inj:gl'm Injection | Injection | Percent
) i Wellj inj {41 Days) | (146 Days)| Reduction] =~ {41 Days) | (146 Days) | Reduction (41 Days) | (146 Days) | Reduction (41 Days) | (146 Days) | Reduction (41 Days) | (146 Days}| Reduction
PTMW-1I ;17 { 4 0 )| 10G0% 7‘747”172+ <10 __.<10] _<1Q;,,,,, <D NAEE 700 _<i0] 0] 1000%
PIMW-21 ;42 | <20 <10 _eisml el | <t0] C __<t0] TNAT <o) 0| T 1000%
MW-12P1 80 T 2 2 _:216.7%| <10 40 % s Ty 37.2%
MwiPy | 68 10] 1 _1000% _ 9: 56 130y 0
PTMW-3I | 86 { <1000 _ <100| loNAE]  <t0001 80 - <ton 7<10L
PTMW-41 | 89 Co13) <250 55.0% 48] <250 _ <2501 14
MWSPE | 138 | <10 <10 |  8286% 9 27 NA 217 2
PTMW-6I | 155 | 12 .G NS 00.0% 180 _1000%f 34| 0O NA. _ 17 NS
PTMW-6I | 188 | 2 1] NS, 100.0% 32 7 L T8A%y 33| _ 12 o NA 18 NS
MW-10PI 177 2 NS 0 100.0% 91 NS 49+ 46.2% 66 NS NA NS 130
Parmeters Monitared for Possible increase Resuiting from KMnO4 Injection Event
Trichloroethene (TCE) Vinyl Chloride - ' Chloride . Chramium Manganese
R
Distance
. Post- Post- Final Post- Post- Final Post- Post- Final Post- Post- Final Post- Post- Final
Well No. Ifrmnﬂnaa'r:;t“ ) ‘P;e_- i injecti Percent Inj:c’:i-on Injection | Infection | Percent In]::::on injection |. injection |- Percent lnlszon Injection | Injection | Percent ln'PU:;m Injection | Injection Percent
) nlac“l:r; ny {41 Days) | {146 Days)| Reduction (41 Days) { (146 Days) | Reduction {41 Days) | {146 Days}| Reduction (41 Days) | (146 Days) | Reduction ! {41 Days) | (146 Days). Reduction
PTMW-I| 17} 7t <0 0] 100.0%]  <50]  <10! B <200 51 965%] = 2! TF AT -105.0% | 914| 76300} 335 633%
PTMW-21 |~ 42 A5 o<t0l 0] 1000%] <20 <10 _<10) 35| 8B7%| 3] 40] 97| -2233%|_ 72 97700 511 -609.7%
Mw-12P1;  so | T | 17t 18| a2s0%| <10 <10 e 107]  108%| 7| 217 261 -1600%)  132] 107 112 15.2%
MW-11P1] 68 | B8] 37 85| 112] 79%| 2| T4l " 3s5[-18250%)  242|  s32] 32600 -13371.1%
PTMW-3I | 86 |  <1000: _<100' 72 1s6:__88E%w] 3 463]  19.6] -553.3% 1350 156000| 2430  -80.0%
PTMWAI | ¢ 89 I 70l TT<2sol” - 10 I - T X .7 E1 1 r23] 3w0%] 909l 110 200! 67.1%
Mw-sPl | 138 | 4 T 4 - et 41l e58% 1 | Y PR - F 01 <1 106 212 -1904%
PTNW-SI | 155 " 38 o " nsiHo00%)  _61] o] ~Ns|1ooo%| Twns| NA | 20T 3| T ns| Tsoos| 3230  19sof Ns|  3s6%
PTMW-EI | 188 | 12 77‘__73j777NST _750%| <10 <10 _ 10| NS|_ 782%| _ 6 _0 _NS| 100.0%| _ 160 120! NS 25 0%
MW-10P| 177 55| NS 45 " 18.2% <i0 NS NS 18.5 40.3% 2 NS 1.4 30.0% 1560 NS | 658 57.8%

Nofes:

1. NA = Not apptlicable because parameter was non-detectable in pre- and post-injection sampling.

2. NS = Not Sampled or Data Not Availabte due 1o problem with laboratory deliverables.

3. Non-detectable values in final post-injection sampling event considered 0 ug/ for percent reduction calculations

4. Table only includes values where at least ane parameter was detected above 10 ug/l. All other parameters were non-detectable.

5. Acetane data not included in percent reduction calculations due to probable lab contamination and no known sources based on histroic sampling.
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AUGUST THOMSEN

ONE STORY BLOCK BUILDING

PALL CORPORATION

ONE STORY BLOCK BUILDING
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@ PTMW-2S {43 from Injections, Center) ©OPT-11S (60 from injections, Center)
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1/4/2003

r 1/3/2003

- 1/2/2003

" 1/1/2003

F 12/31/2002
r 12/30/2002
r 12/29/2002
12/28/2002
12/27/2002
12/26/2002
12/25/2002
12/24/2002
12/23/2002
12/22/2002
12/21/2002
12/20/2002
12/19/2002
12/18/2002
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End of Shal. Injections

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
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- End of Int. Injections, Start of Shallow Injections

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

A

T - T

Start of Int. Injections

11/17/2002
11/16/2002
11/15/2002
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-0.3 -

—0_5 ‘l—r—r*T‘_v__r—‘v—‘T—!_“v’_‘r"‘ﬁ*'T_'—rﬁ*r’r_—v“*

Date of Monitoring

Note: Readings for MW-12S {3.8 mg/l) and PTMW-25 (2.5 mg/l) on

1119 not shown: for clarity.

J
i

WMW-128 (58 from Injections, Periphery} APTMW-1S (42" from Injections, Center) 1

PTMW-2S (43 from Injections, Center) ©OPT-11S (60’ from Injeclions, Center)}

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

.



; NOTE: A GENERATOR MAY BE USED FOR POWER
H INSTEAD OF 4 DEDICATED POWES LINE.

s
=~ W - 1 3P0
A

MW= 139548 TMW=

RPT—14l

Jw-119s T
MW~ 11P1 "
PT-101G #
me_z“’ "me—w
P 1160 @pr-tal TEMFORARY
FORARY
P POTASSIUM PERMANGANATE
R A S toace AREA:\\ METAL .S:PED
Pt [T (DRUM  STGRAGE)
g b
P
L Praw—s* — @FT-18
I v . PALL CORPORATION
- Pyt
. o W= 45 .
! & TPY-121 + ) ONE STORY BLOCK BUILDING
N + T PTMWea > N i
’ PTWW—6 . @PT-171 AN j
/ T—at® T PY T . POTASSIUM PERMANGANATE .
i : - INJECTION WELL
I . T, e an
MW= 10PS N o NN MN;Qpﬁw-up" .
M e N i TR
} MW —10P ©AT18. |

@ prosi RIS T

AUGUST THOMSEN

ONE STORY BLOCK BUWDING

—-16PCD
MW s

>
Mw—16PCI

ND.I unzl 8y I REVISION

LEGEND.

NEW SHall 3w POTASSIUM PERMANGANATT
INGECTION WELL {SCREZN: 5'-25" B{S)

@ NEW NTERMEQIATE SOTASSIUM PERMAHGANATE
IHCECT:ON WELL (SCREEN: 35 -55" B3S)

‘_ NEW MONITCRING SROBE COURLET
(SCREIEM: 3"-13 BGS, SCREIN: 45'-55' BGS,

T INJECTION SYSTEM SwiD {PORTAGLE
ASSUME 1 SKID TO BE RELOCATED AS HEIEDED)

«— GROUNDWATER FLOW DIRECTICN

HEW ELECTRIC HANDHOLE

we - em NEW UNDERGROUND ELECTRIC AND
DCMESTIC WATER SERVICE
EXISTING HORIZONTAL SVE wE!

v FOR PERMANGANATE INJEC

+ EXI G MONITORING WE
FOR PERMANGANATE iNJEC

TC Bt LSED
N (PRASE )
0 BE U
TION {PHASE v)

*  EXIETING MOHITORING WE_L

- UTILTY POLE
Foo FIRE HYvORANT
s CATCH BASIM
Wt WATER VALVE

o GAS VALVE
SWeiQ  SEWER MANROLE
LLJe] MANHOLE
— E—— UNDERGROUNE ELECTRIC LINE
— T— UNDERGROUND TELEPHOKE LME
- S— SANITARY SEWER
= G—— UNDERGROUND GAS LINE
— W— UNDERGROUND WATER LNT
—0Ow-— OQVERHELAD WIRE
—--— PROPERTY UNE
HOTES

1) INJECTION WELL SPACING APPROX, 50 FEET
TOTAL OF 36 WELLS)

Z) EXISTING MONITORING WELLS AVALABLE FOR
INJECTION MONITORING.

3) ACCESS TO AUGUST THOMSEN PRGPERYY IS
POSSIBLE.

4) UPGRADIENT REMEDIATION (OFF~SITE} Br
OTHERS TO ALGRESS SOURCES.

5} LOCATE UNDERGROUND UTLITIES FRIOR
TO ORILLING AND EXCAVATNNG.
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NO.l DATE! ey l REVISION

ECENT
MEW SHAL_CWw ROTASSIUM PERMANGANATE

INECTION WELL (SCREEN: 5-25° 363}

G NEW INTERMEDIATE PCTASSILM PERMANGANATE
PHASE | T IMJESTION WELL (SCREEN: 35'—55° 855}
- - . = " KEW MONTIRING WELL SOURPLET
PHASE INJECTION WE_L KM&O, (LBS) | WATER (GALS) * > o WMONITORING INJECTION EVENT
(SCREEN: 3'-13 'BGS, SCREEN: 45'-%55 Bs)
. T—14S, 5%, 183, 175, 1 20, 132.5C
A [FT_14S, 'SS. e 85 20,300 22,550 @ CESTNG voNToRmg weL. SRouP
- 15 [T 32050 13200 USED FOR MONITORING INGECTION EVENT
i3 PT—141, '3 16, 17, & 20.500 132.0C0 (S~ALLOW/INTERMEDIATE,/CEER}
NOTE + KEW SHALLOW NUECTION WEL. USED
0 MOHTGRING CTION. EvEl
A) INJECTION RATE: 10 GPM (PER WELL) OF 2% WuNO , SOLUTION J EO R UOTTORING INJECTION EVENT
&) PROJECTED DURATION OF .PHASE | INJECTION EVENT IS ONE WEEK. ’ s NEW INTERMECIATE ‘NJECTION WELL USED
-~ FOR MONITORING JECTION EVENT
C) SEE TABLE 2 CF IN~SITL/ CHEMICAL OXIDATION FILCT TEST DESIGN ! CURING PHASE |
REPCRT FOR COMPLETE DESCRIPTION OF INJECTION WELLS, MONTORING @@ NEW INECTICNS WELLS HOT
WELLS, AND FIELL SCREENING LOCATIONS, ~ '

USED DURING PHASE
O} SEE TABLE 3 OF IN=SITU CHEMICAL OXIDATION PILOT TEST DESIGN

4 NEW MONITCRING WELL COUSLET
¥ NGT USED DURING PHASE |
REPORT FOR FREQUENCY, DURATION, AND DETALS OF MONITORING
PROGRAM. B NUECTION SYSTEM SKID (SQRTABLE}
- PERMANGANATE SOLUTION
e Lo MIKING EQUIPLENT AREA
e PEETT o<l
——. e 5
e e CONSTRUCTICN AREA
Te—e T
T —s T i s=~~SCH 30 PVC PPE
—— Pl g
Tmee— . L wGHWAT o ST ® ~ - FLEXBLE HCSE
——— £ ARTERIA O ]
Tt GLEN SOV TR —-— PRGPERTY LNE
ww-rgs, T il -] - ORGUNDWATER FLOW DIRECTSN
et L - 4 EOSTING MONITGRING WELL
Cm o UTILTY POLE
@114 Mo FiRE HYDRANT
=1 CATCH Bas
W1 e weo  WATER VALVE
3 ] . . \a P wo  GAS VALVE
cc-38 . ,m,_,, Q SHHG  SEWER MANMGLE
~— i Trae L @erorm B WO MANHCLE -
™~ E — £ — UNLERGROUND ELECTRIC LINE
—T — UNDERGROUND TELEPHONE LINE
w-ara I FT-1%¢ . — 5 — SANITARY SEWER
WW~3P0T T or 3o T T ;i
- P PALL CORF. G~ UNDERGROUND GAS LINE
* —W— UNDERGROUND WATER LINE
— [SEE . R - C#— OVERHEAD WIRE
-, s +otrHtt HOR:ZONTAL EXTRACTION WELL
\t. . _"’ R LBl
L~ S, BT, GRAPHIC SCALE
\ —_ T e Fiw- 42D o 2 50
\\ PTMw~ ~, Bproin ¥ .
. Pl’—-l‘r‘* Pr»w:&, \Q'\’ . . =18
N ~—, {
™ /,g" ww-10ms® * F*~1!'_'§ “"“:‘\0 ‘l SIGNATURE CATE
T 5T - 5 N
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Puasz | INJEST.ON WE_L KMNC, (LBS) | WATER (GALS:

A PT-3S, 105, 193, 125, 138 26,50C

I=3 FT—9l, 13, “11, 121 "% 20,800

NOT

A} INJECTION RATZ: 10 GPM (PER WELL) OF 23 KMNO  SOLUTION
8} PROJECTED DURATION OF PraSE 1 INJECTION SVENT IS ONE WEEK.

C) SEE TABLE 2 OF iN-SITU CHEMICAL OXIDATION FILOT TES

RESPORT FOR COMPLETE DESCRIPTION OF INGECTION WELLS,

WELLS, AND FIELD SCREENING LOCATIONS.

D) SEC TABLE 3 OF IN=SiTu CHEMICAL OXIDATION PILGT TES
REFORT FOR FREGUENCY, DURATION, AND DETALS OF MO
PROGPAM.

NITORIG

a

AUGLIST THOMSEN

awn

REVISICN

&
-
e
20
-
7

:

wo
tvo
Swis

O

NEW SHal{Ow POTASSIUM V,mm.{bz_\wb:b(m
INJECT!ION WELL (SCREEM: 5'-25' BGS)

NEW MOKITCRING WELL COUFLET

—E— UNDERGROUMD ELECTRIC LINE
— T — UNDERGRCUND TELEPHONE LINE
— 5 — SANITARY SEWER

= G— UNCERGROULND G645 LINE

—W— UNJERGRCLNU WATER LIME
—ON— OVERHEAD WIRE

i+ HCRIZONTAL EXTRACTION WELL

LEGEND

ERMEJIATE POTASSIUM PERMANGANETE
K wWELL (STREEN: 32'—55' BG3h

USED FOR MCKITIRING (NJECTICN SVENT
{SCREZN: 3'-11" BSS, SCREZN: 45'~E9° 863

ZAISTNG MCKTARING WELL SROLP
USED FOR JMONITORING INJECTICN TVENT
(SHALLOW /I TERMETIATE /DEEP)

HEW SHALLO:
FOR MONITOR
CURING PHASE
NEW INTERMEDWATE NJECTION WE_L 1S€D
FOR MONITORING INGECTICN EVEINT
CURING PRASE 1

NEW iNJECT!ONS WELLS

NOT USED DURING AHASE 4

NEW MONITORING WELL CCUPLET

NGT USEC DURING P=4a3E it

Gt WEL. LU3ED
INGECTICN EvENT

NGECTION SYSTEM SKIC (PORTABLEY

PERMANGANATE SILLT.Ch
MIXING EQUSMENT AREA

CONSTRUCTION ARSA

SCH 40 PYT PIPT
FLEXIBLE HCSE

PROPERTY LINE
GRCLNDWATER FLOW ZIRICT'ON
EXSTING MCNITORING WELL
UTILITY POLE

FIRE HYDRANT

CATZH EBASIN

WATER VALVE

GAS VALVE

SEWER MANANLE

MANHOLE

GRAPHIC SCALE
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NO.! DAT:! ar I REVISION 1

LDGEND:
NEW SHALLOW PCTASSILM PERMAMCANATE
MIECTION WELL (SCREEN: 5'-25" BGS

& NEW INTERMEDIATE POTASS UM PERMANGAMATS

~ WNJECTION WELL (SCREEM: 35°-55° BGS)

- NEW MONITCRING WE_L COUPLET
JSED FOR MONITORING INJECTON EVENT

[SCREEN: 3'-11° EGS, STRELN: #5'-55 BGS)

EXISTING MOMITORING WELL GROUP
USED FOR MOMITORING INGECTION EVENT
{SHALLOW /INTERMEDIATE /SEEP)}

. NEW SHALLOW INJECTICN wWE_L UE!
% FOR MONITORING HJECTION EVENT
DURING PRASE I

PHASZ I
PASE | INJECTION WELLS [ wsanG, (LES
HA | 5715, 25, 35, 45, 55 20,500 122,500

WE | P_t, 2. 3, 4, 3 | 2056c | 132000

WETER [5ALS)

NOTE
AJ INGECTION RATE: 10 GPM (PER WELL} OF 2% WMMNO , SOLUTICH

=D

8} PROJECTED OURATION OF PHASE | INJECTION EVENT IS ONS WEEK . * MEW INTERMEDIATE INJEETION WELL LSEC
-4 FCR MONITORING INGECTION EYENT
S b ~ o
C) SEE TABLE 2 OF IN=SITU CHEMICAL OXIDATION PiLOT TEST DESIGN SURING PHASE It
REPORT FOR COMPLETE DESCRIPTION OF INJECTION WELLS, MCONITORIMG B NEW INJECTIONS WELS
WELLS, &ND FIELD SCREENING LOTATIONS PO UCT USED CURNG SHASE Il
W MONITORING WELL COUPLET
D) 858 TABLE 3 OF IN-SITU CHEMICAL CXICATION PILGT TEST DESIGN * ngu'gsglcli’;:“g F'ED:}E % LPL
RECORT FOR FRECUENCY, DURATION, AND DETARS COF MONTORING
PROZEM £3  INJECTION SYSTEM SKID (PORTABLE)
PERMANGANATE S3LUTION
T e MIXING EQUIPMENT AREA
\—‘\-‘
—_

—_— CONSTRUCTION AREA
T
TTee—
—— ~— — SCH 40 PVC PIPE
e FLEXIBLE nOSE
T —--— PRJPERTY LINE
uw-19%p T =i a— CROUNDWATER FLOW DRECTOK
- - = o)
I yrco - Cer-1as +  EXSTING MONITORING WELL
Cws o UTIUTY POLT
ﬂf [CTe. ) Mz FIRE HYDRANT
i 8@ CATCH BASIN
~
wio  WATER VALVE
e E proyss
o v Py ve  GAS WALVE
proad oo ] ®rn SO SEWER MANKOLE
Hmor1ep [PTMW-2 o WO MANHOLE

~ FT=131
— £ ~— UNDERGROUND ELECTRIC UMNE
T— UNDERGROUND TELEPHOME ZiNE
— S — SANITARY SEWER

—G— UNDERGROUND GAS LINE
—W— UNDERGROUNG WATER LINE

- DW— DVERMEAD W'RE

—HHH-+H RORZONTAL EXTRACTION WELL

NETAL SHED
(DRUM STORAGE)

E Dar-168
/j @PY—'I!
W - 4P
+
Der-17s

2 Z 4N 4P
s 7
N
/ Sproim uwmape

vy ¥
TN 12 e DR

PALL CORP

eroyigh

GRAPHIC SCALL
% E

— —
f\u\ t5=28'

SIGNATURT DATE

— @pr-1ps

f
135 .[
- |

!

pa
Y=t 4‘ w“#‘ﬂ; o ’ T
-1t NW—1 2P L
R —, .
pre 181 ~— K

K LN\J PROJECT ENGR:

/ [FROJECT Wek:

REVIEW [NJR:

. f CLENT:

AUSUST THOM3IN

PATCHOGUE, N.¥Y. 11772

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

PALL
CORPORATION
PILOT TEST

30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK

PHASE Il
CONSTRUCTION STAGING

CESIGNED BY: DETAILED BY: CHECKED BT:

BF TS
CRAWING DATE: ACAD FILE:
6/25/02 PALLY2CH
PRCJECT MO.: CONTRACT:
PALL-GLENCOVE
CRAWING: REVISION:

Y2C




NQO.| DaTE :2d REVISION

EGEED
MEW SHALLCW POTASSIUM PERIMANCANATE
. HUECTION WELL (SCREEX: 5-25 868
) fev  MEW INTERMEDIATE PO AN
T NJECTION WELL [STREEN: 233'-55° BGS)
MJEZTICN WILLS KMNG ¢ {LES) | WaTER (GALS) . T
el ! * ot 77 i -

VA PT-8S, 7S, 85 12,330 7

9
vE | PT—51 71 5 12,320 79,200

EXISTING MINTORING WELL GRDLE
B USED FOR MONTORING INJECTON EVENT
SDATE/TEEP)

{SHALLCW /INTES

HEW SHALLDW INJECTISY wEil LSEIC
4 SCR MONITORING UJECTON EVERT
DURING PHASE IV

- NEW IHTZRMEDIATE NJ
-4 FOF MCrITORING Ir
CUP:NS PHASE IV

Al INJECTION RATE: 10 BPM [PER WELL) GF 2% NG
&) PROJECTED. DURATION OF PHASE | iNJECTION EVENT IS ONE W

C} SEE TABLE 2 OF IN-S5TU CREMICAL O¥DATION FilOT TEST DESIEN

REPGRT FOR COMPLETE DESCRIPTION OF INJECTION WELLS, a5 L

WELLS, AND FIELD SCREENING LOCATIONS ~ONGT USED DURING FHASE v

y 3 . - i TORING LOUP_ET
D) SEE TABLE 5 OF IN—SITL OHEMICAL CXIDATION PILOT TEST DESIGN A EN MOWTIRING WEL SR
REPORT FO% FREQUENCY, DUPATION, AND DETAILS OF CM{TGRING
PROGRAM. Bl moECTION SYSTIv SvD (PORTABLE;

=

PEPMAMGANATE SCLUTICH
== g MIXING EQJIPMENT AREA

T T #
. st COMNSTRUCTION AREA

= = SO 40 PVE PIPE
T L e =T ® - ELEA\E:E pwgsz
—T=rE ~=--— PROPERTY _ME
- - GROUNDWATER FLOW DLAZCTION
Motas + EXISTING MONITGENG WELL
O Wo o UTIUTY POLE
Fra  FIRE HYDRANT
(0@ CATCH GASIN
wo  WATER VALVE
Mo GAS NALVE
SHD  SEWER MANKOLE
WO tAARNHGLE

Ll e 150

Sor-gs

o @

“w=11P5, [
+ ~PT-138
* ‘——“
PTUW-1
-PIMW=2
Spr-1s1

.
ot
)’.' e ruw-s wio1iedt
i

; 2@

— £ — UMNDERGROUND ELECTRIC LINE
=T — UNDERGROUND TELEFHOME LINE
=3 — SAMNTARY SEWER

— G == UMCERGRIUND GAS LiNE

; Der-z Pr-ws@)
It MW-3P1 4

®PT- 185

Uw-SP 4
w—2P0 8}

®
er-38 PT-1117

PALL CCRP.

Ol
Prors ~-¥ — UNDERGROUND WATER LNE

— DW— OVERHEAD WIRE
—~H4t HORIZONTAL EXTRACTICN WELL

uw-ap

@
PT~173 PRy

- GRAPHIC SCALE
MWw-4P0 Q %
Dproin ‘/ N

@er-res
S~ : { SIGHATUPE DATE

. ! REVIEW ENGR:
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B} PROJECTED

5

.,
o

£E TABLE

a4

D) SEE TASLE

PROGRAM.

LPORT FOR COMPLETE
WELLS, AND ¢

PHASE v
PHASE | INJECTION WIS KMND, (LESY | WATER (GALS)
Vo IMW=3F. 4P, 4PI, H0RIZONTAL WE__ 16,400 ©32,090
NOTE

A INJECTION RATE 10 GPM (PER WFLL) OF 2Z KumnO 4 SOLUTION

DURATICH OF PRASE i INECTION EvENT IS ONE WEEK.

2 OF IN=-SITU CHEMICAL ODXIDATION S{LOT TEST DESIGN
RIETCN OF INGECTION WELLS, MONITORING
IELD SCREENING LOCATIONS

J OF IN=SITU CHEMICAL OXIDATION BiLOT TEST DESIGN

REPCRT FOR FRECUENCY, DURATION, AND DETAILE OF MONTORING

—_
S —
_
~—
—_
~—
~—_
~—
MK-1GS
+ 4
-1 W= 160

a,{"w Lalale W

£ 4 rsd® Pt @
f'f + T-28 ww-13p-
I FTMW-5 1P
s Dproz preios®

PALL CORP.

A
Nw-—1 O’I’
AW — ‘QFD‘ /
e ars Opro1s fs.,\’g
g
P18
P"—IIQ
F13s®

P‘|-7‘@

A.'
-
o

't,' -zl
L

Nv-2a AUGUST THOMSEN

REVISIGN

EoEND
NEW SHALLOW POTASSIUM PERUANSAHATE
INLECTION WELL (SCREEN: 5—25 BGS;

»  MEW INTERMECWKTE POTASSIUM PERMANGANATE

INGECTION WELL (SCREEN: 35'—55' BGS)

8 NEW MONITCRING WELL COURLET

USEY FOR _MONITORING INIECTION FWENT

(SCREEN: 3'-137 BGS, SCREEN: 45'-55 BGS)

EXISTING MOMTORING WELL GROUP

USEL FOR MONITORING INJECTION EVENT

(ShALLOW/INTERMEDIATE “CEEP}

. NEW SHALLOW INJECTION WELL USED

4 FOR MCNITORING INGECTION EVENT

CUP™NG PHASE ¥

NEW INTERMEDIATE IMJECTION WELL JSEC:

-4~ FOR MONITORING INJECTION EVENT

' DURHG PHASE vV

EX:STING HORIZONTAL WELL TO BE
T USED AS INJESTION WELL (PHASE V)

o EXSTING MONITORNG WELL TC 8E
USED A5 INVECTION WELL (PHaSE +)

@@ NEW NJECTIONS WELLS
= NOT UJSES CURING PHASE v

g HEW MONITORING WELL IOUPLET

NOT USED OURNG PHASE v

B wuECTION sYSTEM SKiD (PORTABLE)

o)

&

MIZING EQU PMENT AREA

CCONSTRUCTION ARES

— =~ SCH 40 PVC PIPE
FLEXIBLE ~0DSE
PROFERTY LINE

<t GROUNDWATER FLOW DIRECTION

4 EXISTNG MONTORMG WELL

VPe  UTUTY POLE

KO FIPE HYDRANT

8@ CATCH BASIN

wo  WATER VALVE

o GAS VALVE

md  SEWER MANHOLE

WO MANMOLE

g PERMANGANATE SOLUTION

—E — UNDERGROUND ELECTRIC LINE
~ T — UNOERGROUMND TELEPHONE LiNE
—5— SANTARY SEWER

= G— UNDERGROUND GAS LINE

—'W— UNCERGROUND WATER UNE

— OW— QVERHEAD WIRE
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—_ EQUIPMENT ENCLOSURE

— MOLDED CASE CIRCUIT BREAKER

ONE-LINE DIAGRAM SYMBOLS

CIRCUIT AND EQUIPMENT INSTALLED
BY THIS CONTRACT

- CAONTROL OR INTERLOCK CIRCUIT

CONNECTION

FUSE

FUSED DISCONNECT SWITCH

® © © {zF{=t

__-H../'X/_ FULL VOLTAGE, NON—-REVERSING
{F¥NR) MAGNETIC MOTOR STARTER

—>—"TY_~ MAKUAL MOTOR STARTER

AMNETER SWITCH

VOLTMETER

AMMNETER

VOLTMETER

RECEPTACLE—CLASS ), DIVISION 1,

SWITCH

GROUPS C, O

D__g E. FUSED FOTENTIAL TRANSFORMERS

3

CURRENT TRANSFORMER

oo

T
— D—J[I
____h.

w
|

POWER TRANSFORMER

LIGHTNING OR SURGE ARRESTER

GROUND CONNECTION

WAT =HMCUR METER SOCKET. METER
FURNISHED 8Y UTILITY.

@ MOTOR — NUMBER INDICATES HP

INEW CONSTRUCTION

I
[ __‘EXESTENG CONSTRUCTION

|
EXISTING CONSTRUCTION TO BE
REMOVED

konourr exposep
|

— — — [CONDUIT CONCEALED IN WALL
FEiLING OR HICDEN FROM YIEW

— — — — — CONDUIT CONCEALED IN FLOGR OR

NDERGROUND
|

b FLEXIBLE CONDUIT (LIQUIDTIGHT)
\

—_— — ?ROUND CABLE

— 1 A‘OLTED GROUND CONNECTION

— ~+ WELDED GROUND CONNECTICN
|

(o) grouno roo

HOMERUN, ARROWHEADS INDICATE

NUMBER OF CIRCUITS
\

————0 CPNDUIT TURNING UP
|
\
|

em oo BREDEN| |

PLAN SYMBOLS

D CONDUIT TURNING DOWN

CONDUIT WITH BUSHING

POWER PANEL-480V, 38

2087120V, 3%

MANUAL MOTOR STARTER

MAGNETIC MOTOR STARTER

STARTER

PULLBOX

JUNCTION BOX

EXIT LIGHT

DISCONNECT (SAFETY) SWITCH

COMEINATION WMAGNETIC WOTOR

MOTOR-NUMBER INDICATES HP

CONDUIT TERMINATED OR CAFPED

FLUDRESCENT LUMINAIRE TYPE L1

@ l INCANDESCENT OR H.1.D. LUMINAIRE

LIGHTING PANEL-120/240V, 15 OR

TYPE L-1 .
4L, ENERGENCY LIGHTING UNIT
W] EMERGENCY FLUORESCENT UGHTING

FIXTURE

DUPLEX RECEPTACLE

& WP —WEATHERPROOF
GFCI-GROUND FAULT clacuir
INTERRUPTER

@ RECEPTACLE-CLASS |, DIVISION 1,
GROUPS ¢, D

THERMOSTAT
s SINGLE POLE SWITCH
S3  THREE-WAY SWITCH

S4 FOUR-WAY SWITCH

"°'l DATEJ ar L

REVISION

HOTES:

1) REFER TO THE PIPING & INSTRUMENTAT
DIAGRAN LEGEMD, DRAWING 1, FOR

P

+
+

i

O—{ -0 CONTACT NORMALLY OPEN {NO)

00 CONTACT NORMALLY CLOSED (NC)

—— SWITCH

o}

&———o SELECTOR SWITCH

OlFO
[+]

3

!

SCHEMATIC DIAGRAM SYMBOLS

TERMINAL

CONDUCTOR CONNECTION

NQ CONNECTION

GROUND

PUSHBUTTON-NORMALLY OPEN
MOMENTARY

PUSHBUTTON~NORMALLY CLOSED
MOMENTARY

PRESSURE OR VACUUM SWITCH-CLOSES
WITH INCREASING PRESSURE OR
DECREASING VACUUM

ONGJOR IS R R

PRESSURE OR VACUUM SWITCH-OPENS
WITH INCREASING PRESSURE OR
DECREASING VACUUM

LIMIT SWITCH NO

LIMIT SWITCH NO-HELD CLOSED

LINIT SWITCH NC

LIMIT SWITCH NC—HELD OPEN

NO TIME GELAY
CLOSING AFTER

NC TIME QELAY
OPENING AFTER

NO TIME DELAY
OPENING AFTER

NC TIME DELaAY
CLOSING AFTER

MOTOR STARTER

RELAY COIL

CONTACT. TIME DELAY
ENERGIZATION

CONTACT. TIME OELAY
ENERGIZATION

CONTACT. TIME DELAY
DE~ENERGIZATION

CONTACT, TIME DELAY
DE~-ENERGIZATION

ColL

INDICATING LIGHT~COLOR INDICATED

A—-AMBER
BL-BLUE
G-GREEN

R-RED
Y-YELLOW
W-WHITE

gl Vg of of o

230 ¥

FLOW SWITCH-OPENS WITH INCREASING
FLOW

FLOW SWITCH~CLOSES WITH INCREASING
FLOW

LIQUID LEVEL SWITCH-CLOSES ON
RISING LEVEL

LQUID LEVEL SWITCH-OPENS ON
RISING LEVEL

TEMPERATURE SWITCH~CLOSES ON
RiSING TEMPERATURES

TEMPERATURE SWITCH-OPENS ON
RISING TEMPERATURES

SOLENOID VALVE COIL

THERMAL OVERLOAD RELAY CONTACT
NUNBER iNDICATES NUMBER OF CONTACTS

FUSE

CONTROL POWER TRANSFORMER (CPT)

HORN

BELL

A aUTo  AUTOMATIC
ACK ACKNOWLENGE
AFF ABOYE FINISH FLOCR
AFG ABO\(E FIMISH GRADE
BC BARE| COPPER
¢ coNpuIT
8 CIRCUIT BREAKER
L CLOSE

ot CONTROL POWER TRAMSFORMER
@ conTROL RELay
s CONTROL SWiTeH

cr CURRENT TRANSFORMER
owe DRAWING

(3] ELAPSED TIME METER
ru FUSE|

FvD FORWARD

GND GROUND

|
\
\

GENERAL ABBREVIATIONS

INST

1ec

SAN
mee

oL
aP

PB

HAND

HIGH

HIGH SPEED

INDICATING LIGHT
INSTANTANEOUS

Low

LOCAL

LOW SPEED

MANUAL

MOTOR CONTROL CENTER
NORMALLY CLOSED

NIGHT LIGHT (UNSWITCHED FIXTURE)
NORMALLY CPEN

OFF

THERMAL OVERLOAD RELAY
OPEN

PUSHBUTTON

-

PLC
REM
REY
0L
s
58
sy
T~5TaT
TCAE

TDAD

XFMR

xp

PROGRAMMABLE LOGIC CONTROLLER
REMOTE

REVERSE

SOLEMOID {CTHER THAN VALVE)
SPARE

SELECTOR SWITCH

SOLENCID VALVE

THERMOSTAT

TIME DELAY AFTER ENERGIZATION
TIME DELAY AFTER DE—ENERGIZATION
TIME DELAY RELAY

TEMPERATURE

TIMER

WEATHERPRCOF

TRANSFORMER

EXPLOSIONPROOF —CLASS [, DIVISION |,
GROUPS ¢, D

TON
f Q
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TO MAIN SERVICE PANEL

IN BUILDING

N

#2 AWG W/§8 GND

4
?V‘ 1/2° COND.
(APPROX. 400" UG)

ONE LINE DIAGRAM

DISTRIBUTION PANEL "HV"

1004 MCB, 42 POLE CAPACITY
4B0/2T7V, 3o, 4w

NOTES:

(100a 37, McB
_ 480V, 39, AW _ " _ =
! ! LAV o ! !
(3 (@ 3 o (@ 19 sck
D e S e A
o~
= |3
ul
w
/ A
(3) #12 Awg
IN"3/4" COND
(TrPIcAL)

T

480V, 3¢

15 KVA  LAA AL

XFMR vy

IN 3/4% cOND,

—

(

120/208v, 38, 4w

.\u
?im AWG

DISTRIBUTION PANEL “LV”
50, 3P, 12 PDLE CAPACMY

—
—
—

L

RECEFTACLE )

) T T

204
1P

(

SEE NOTE 2

CYCLE BIN @
CYCLE BIN @
CONTROLS @
INSTRUMENTS @

UGHTING FIXTURE i E

NOTE:

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

AR COMPRESSOR @—‘
o

WATER BOOSTER PUMP

INJECTION PUMP SKID @-—————l
(=]

I—Iz.olﬂm‘_.li

_
_
‘|_.. SEE NOTE 4 (TYP)

_
_
|

]

|
w
IC|HI SEE NOTE 4 (TYP)

FRAC TANK MIXER @

!
ﬁ
*
|
«
_

FRAC TANK MIXER

STARTER /BREAKERS
LOCATED ON FRAC TANK

1} SIZE OF CIRCUIT 8REAKER CHANGES WITH MOTOR
HORSEPOWER, AND SERVICE FACTOR.

2) REFER TO ARTICLE 430 OF THE NEC FOR
NOTOR CONDUCTIVE SIZING,

3) REFER TO THE MOTOR WIRING SCHEMATICS.
SELECT QVERLOAD 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 MOTCR TERMINAL BOX MUST INCLUOE
GROUNDING CONDUCTER.

5) GROUND PER SECTION 250-24-A DF THE NEC,
N ADDITION TO THE GROUNDING CONQUCTOR
FROM THE NAIN SERVICE PANEL

6) INSTALL (1) 120v GFCI RECEPTACLE NEAR THE
SERVICE PANEL.

THE SUBFANEL. TS MAIN CIRCLAT BREAKER AND
THE MAIN SERVICE PANEL MUST HAVE THE
SAME SHORT CIRCUT CURRENT INTERRUPTING
CAPACITY,

4

?

H HQ a ‘;ﬂrll NEMA SIZE O MARTER STARTERS REQUIRED

ELECTRICAL EQUIPMENT ELEVATION

OF8 AWG
N u_..\..‘ COND,

RN

A
\\\\\\\\\\\\IJ\\‘

{ NOT TO SCALE }

DISTRIBUTION PANEL (TYP)

{2) #12 AwG
~\ I 3/47 COND
T0

P2 L srancH

T
TRANSFORMER

FROM BUILOING § —a

(4) §2 awG w/fe nzcl\\

IN 1 1/2" TOND

4" THICK REINFORCED
CONCRETE SLAB

T
SRR

—  LOADS

#OST TO BE 358" BELOW SURFACE
WITH CONCRETE FOCTING

—
PR

R ORI
PSRRI

REVISION

zo.mlchm_ ar _

LEG]

AAAL
TRANSFORMER
[ NORNMALLY GPEN CONTACT

— ™~ swmcH

NOTOR {§ INDICATES HORSEPQWER)

RECEPTACLE

LIGHT

I» GROUND

| ae@®)
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NC
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$
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A[ SUBMERSIBLE PUMP

VALVE AND PIPING SYMBOLS

GLOBE VALVE BASKET TYPE STRAINER

GATE VALVE Y=~TYPE STRAINER

BUTTERFLY VALVE DUPLEX STRAINER

CHECK VALVE SLEEVE COUPLING {SC)

PLUG VALVE FLOOR DRAIN

J-WAY VALVE EQUIPNENT DRAIN

ANGLE VALVE CLEANCUT (CO)

RELIEF OR SAFETY VALVE REMOVABLE PLUG

DIAPHRAGM VALVE REMOVABLE CAP

BALL VALVE BLIND FLANGE

GLOBE VALVE EXHAUST TQ ATMCSPHERE (INSICE)

SELF-CONTAINED PRESSURE

REGULATING VALVE W 7RELIEF EXHAUST TO ATMOSPHERE (OUTSIDE)

KNIFE GATE VALVE REOUCER
BACKFLOW PREVENTER UNION

NORMALLY OFPEN QUICK DISCONNECT COUPLING

1| =Y +-—~+ Ll | =<C(wdIO

NORMALLY CLOSED GAUGE SEAL

—/—— DAMPER

SAMPLE PORT

FLEXIBLE HOSE

VALVE OPERATOR SYMBOLS

SOLENOID B DIAPHRAGM WITH POSITIONER
MOTOR, ELECTRIC T HANDWHEEL OR LEVER
DIAPHRAGM A CHAINWHEEL

PRIMARY ELEMENT SYMBOLS - FLOW
ORIFICE PLATE FLUME
PITOT TUBE WEIR

AVERAGING PITOT TURBINE OR PROPELLOR

TUBE TYPE METER
VENTURI OR
FLOW TUBE MAGNETIC FLOW MWETER

TOTALIZING

FLOWMETER ROTAMETER

EQUIPMENT SYMBOLS

PUMP BLOWER

PNEUMATIC DIAPHRAGM

PUMP AR COMPRESSOR

[

GENERAL INSTRUMENT SYMBOLS

ONE VARIABLE TWO VARIABLES

SO OO0

$36

LOCALLY MOUNTED

PANEL MOUNTED

REAR—-OF—PANEL MOUNTED

INTERLOCK

PURGE

LINE SYMBOLS

PROCESS PIPES OR CHANNELS

CONNECTION TO PROCESS, MEGHANICAL
LINK OR INSTRUMENT SUPPLY

PNEUMATIC SIGNAL

ELECTRIC SIGNAL

CAPILLARY TUBING (FILLED SYSTEM)

HYDRAULIC SIGNAL

ELECTROMAGNETIC OR SONIC SIGNAL
NO WIRING OR TUBING

PROCESS LINE ABBREVIATIONS

AIR
aw

CA
CGwW

EFF
EXH

GwW

NFPW

YAP

AR, ATMOSPHERIC PRESSURE

BACKWASH

COMPRESSED AR
CONTAMINATED GROUNDWATER

ORAIN

EFFLUENT
EXHAUST

GROUNDWATER

NON-POTABLE WATER

FRODUCT

FPOTABLE WATER

SANITARY
SLUDGE

SAMPLE PORT
STCRM SEWER

TOTAL FLUIDS

VENT
VAPOR

PIPING MATERIAL IDENTIFICATION

cPve
csp
cop
cup
cip
o
GAL
PE
PP
PVC
RCP
RUB
ss
vCP

CHLORINATED POLYVINYL CHLORIDE
CARBON STEEL PIPE

COPPER

CORRUGATED METAL BIPE

CAST IRON

PIPE

DUCTILE IRON PIPE
GALYANIZED STEEL PIPE
POLYETHYLENE PIPE .
POLYPROPYLENE PIPE
FOLYVINYL CHLORIDE PIPE
REINFORCED CONCRETE PIPE

RUBBER HOSE

STAINLESS STEEL PIPE
YITRIFIED CLAY PIPE °

ND.l DATE{ By ] REVISION

APPRQVALS

INSTRUMENT IDENTIFICATION TABLE

FIRST LETTER

SUCCEEDING LETTERS

MEASURED OR
INITIATING  VARIABLE

wopiFiER | READOUT OR o | oUTPUT FUNCTION | MoOIFIER

ANALYSIS

ALARM

BURNER FLAME

CONDUCTIVITY

LONTROL

DENSITY (SP. GR.)

QIFFERTNTIAL

VOLTAGE

PRIMARY ELEMENT

FLOW RATE

PROCESS PIPINQ IDENTIFICATION

PROCESS PIPE
/—PIPE DIAMETER (INCHES)

LT xxx-vy-

I

INSULATION CLASS
PIPING DESIGN TABLE NUMBER
PROCESS LINE ABBREVIATION
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GAUGING (DIMENSIONAL] GLASS

HAND (NANUAL) HIGH

CURRENT INDICATE

POWER

TINE OR SCHEDULE CONTROL STATION

LEVEL UGHT (PILOT) Low

NCISTURE OR HUMIDITY MIDOLE
ORIFICE

PRESSURE OR VACUUM POINT (TEST)

QUANT. OR EVENT

INTEGRATE

RADIOACTIVETY RECORD OR PRINT)

SPEED OR FREO. SWITCH
TEMPERATURE TRANSMIY
WULTIVARIABLE MULTIFUNCTION

¥ISCOSITY ¥YALYE OR OAMPER
WEIGHT OR FORCE WELL

UNCLASSIFIED UNCLASSIFIED

wi<|x{gj<c|ec]a|lulx|o|ojo|z|r|r|xX|c|[—|[X[O]mim]|O|OjT >

RELAY OR COMPUTE

POSITICN

DRIVE, ACTUATE

21
FC
Fl

FL
FO

\/i
I/F
LEL
LR

INSTRUMENT IDENTIFICATION

FIT=1 OOAI_

SUFFIX (NOT MORMALLY USED)
LOOP NUMBER

SUCCEEDING LETTERS
FiRST LETTER

FUNGCTION ABBREVIATIONS

DISSOLVED OXYGEN
FAIL CLOSED

FAIL INDETERMINATE
FAIL LOCKED

FAIL OPEN

HAND—OQFF —AUTOMATIC
CURRENT-TO—-CURRENT
CURRENT-TO—PNEUMATIC
LOWER EXPLOSIVE LIMIT

LOCAL-REMOTE

OPEN-CLOSE

ON—OFF (MAINTAINED)

OXIDATION REDUCTION POTENTIAL
OPEN~-STOP-CiLOSE (MOMENTARY)
START-STOP (MOMENTARY)

HIGH SELECT
LOW SELECT
SQUARE ROCT
ADD QR TOTALIZE
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LSHH 10! O 31D OFF (AL OFF)
LSH 100 ) 8—100 OFF

@I’O)

-,
X

PURGE WATERS USED TO
SUPPLEMENT PERMANGANATE
MAKE ~UP WATER

SYSTEM CONTROL PANEL

PERMANGANATE T s
L N £
e N {HSY [Hs (HS
s INEEY, 108/ \1o7/
L MIXER (TYP)
, 3 4 J @
Vi
( = @)
t
ﬁ |
| T
{
|
|
SIGHT
. GLASS
H 0
& [ O
=Y
3 BOCSTER PUMP
B—%00
s 50 GPM @ 70 PS5 f.m.—lu
iR pu— |
AIR COMPRESSOR CYCLE BIN FRACTIONALIZATION TANK
A-104 (TYPICAL 2) N
]
KRS
() .
FROM = [Z]
MUNICIPAL WATER SUPPLY 1W.A[ H./!» ]
FROM WITHIN PALL BUILDING
AELD WOSE
ayeass/rerer 1]
J 70 s
1
= m
DISTRIBUTION MANIFOLD \ @ a
r il o 1 L
_ S S S S | N- —~— - cooo
_ 7 [ M ] _
@ @ @ @ @ | »: .
I A | o ©
[4] 4] 1] [4] TRANSFER PUMP ELECTRICAL
Lo - - S s I_ T~200 GENERATOR
50 GPM © 70 PS!
WELL CaP {TYP) PORTABLE E£QUIPMENT SKID
47 SCH 40 THREADED
MNOTE: TRANSFER PUMP T—-200 MUST BE ATTENDED
AT ALL TMES DURING OPERATION.
SC-100

I
o

x

& @

o

INJECTION WELLS
(TvPical

TAG OESCRIPTICN ZE| WATERIAL
1 | PERMANGANATE SOLUTION 2" | PVC SCH 40
2 | COMESTIC WATER 2" | PvC SCH 40
3 | COMPRESSED AR FLEX WOSE
4 | PERMANGANATE SDLUTION 1* | Fuex Hose
5 } DONESTIC WATER 1" | FLEX HOSE
§ | PURGE WATER 1° | FLEX HOSE
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UNIFIED SOIL CLASSIFICATION CHART

CLASSIFICATION CHART

ACAD
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES .
GW Well groded gravels or gravel—sond mixiures, little or no fines Cross/0.1/0
%2
=y RAV Poorly graded grovels or gravel—sand mixtures, litlle or mo fines| Gross/0.5/0
8 N P y g g g At ines rass/0.
ob MORE THAN 1/2 OF ) ' :
o2 COARSE FRACTION> GM Silty gravels, gravel—sand mixtures Triang/0.2/30
=z No. 4 SIEVE SIZE
zg .
% ™ GC Cloyey gravels, gravel—-sand—cioy mixtures Hex/0.1/3Q
2
L A
& o SW Well graded sonds or gravelly sands, little or no fines Dats/0.5/0
=¥
o° NDS
Q SA SP Poorly graded sands or gravelly sands, littie or no fines Ar—sand/0.03/0
MORE THAN 1/2 OF ’ . . .
CDARSE FRACTION< SM Silty sond, sand-silt mixtures Line/0.5/90
No. 4 SIEVE SIZE
SC Clayey sonds, sond-cloy mixtures Soencr/0.5/0
Inorgonic siitys and very fine sonds, rock flour, silty or
w ML cloyey fine sonds or clayey silts with slight plasticity Steel/D.5/45
na SILTS & CLAYS
= Inorgonic cloys of low to medium plosticity, grovelly clays,
o E CL : : : : : sandy clays, silty cloys, lean cloys Cley/0.35/90
NG LL<50
8 g oL Organic silts, and or orgonic silty clays of low plosticity Plasti/0.5/90
zZ o™
< g A Inorgonic silts, micaceous ond datomaceous fine sandy or silt
% Z MH | -\\- N :oilsg, slastic siltsI : Y i Mudst/0.25/45
24 SILTS & CLAYS % \
Ll A NN ; ; ici
b CH \\\ NN [norganic clays of high plasticity. fot cloys Clay/0.35/1355
— 0 Ny
- Ig 0 ic cloys of medium to high plasticit ic silty ¢!
rgonc 1V} 1 ICty, orgonic Ssi clays, . .
OH N orgonic silt: P Y. o1 y cloy Pldst/0.35/90
HIGHLY ORGANIC SOILS Pt Peat and other highly argonic clays Flex/D.125/0

GRAIN SIZE CHART WELL CONSTRUCTION
Aspholt
RANGE OF GRAIN SIZES e O
CLASSIFICAT'ON Caoncrete g
U.S. STANDARD GRAIN SIZE (or-ea0e/.02/0)
SIEVE SIZE IN MILLIMETERS Grout E
BOULDERS Above 12° Above 36” (noney/-13/0)
Base coorse []
R . (hexy/.13/0)
COBBLES 12" to 3 306 to 76.2 Bentonite
(oot
GRAVEL 3" to No, 4 76.2 to 4.75 Filter pock
COARSE 3" to 3/4° 78.2 to 10.1 {or-wena/ .G2/0)
FINE 3/4" to No. 4 10.1 to 4.75 Notive Fill
(sarin/.8/D)
SAND No. 4 to No. 200 4.75 to 0.074
COARSE No. 4 to No, 10 4.76 to 2.00
MEDIUM No. 10 to No. 40 2.00 to 0.420
FINE No. 40 to No. 200 0.420 to 0.074
SILT & CLAY Below No. 200 Beiow No. 0.074
SAMPLE TYPES SYMBOLS
SS - Split Spoon S:Z Initial Woter Level
CC - Continuous Core
CG - Cuttings Grab ¥ Stotic Water Level

b
A—

MATERIALS

Solid

Slotted PVC

Wire wound PVC
Wire wound steel

Sow cut

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

PATCHOCUE,
PHONE: (631) 207-3005

N.Y. 11772




PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

PHONE: (631) 207~9005

Well Number

Project Number

PT—-1I

“roject _Poll_Corp. Glen Cove | ocation 30 Sea Cliff Ave,, Glen Cove N.Y. \ /’/—_X"— — =
Bate Drilled 9/25/02 T.0. of Hole — 37" Diameter 8" L @pr-15 PT-910
T.0.C. NA Water Depth, Initial NA / @ PT-1) e
' ” &  PTMW-5S
Screen: Diam. 4" Length 20 Slot Size _ 0.020" 3 4+ @Opr-zs
" . *oTuw-si PT-101®
Casing: Diam. 4 Length 35 Type Sch 40 pvc +®PT-2I
MW - 5P|
PT-10S
Drilling Co. Land. Air & Water Env. Drilling Method ___Hollow Stem Auger MW 3P4 Q‘
Driller Carl Pederson Log by Tom Stolworthy Sampling Method Split Spoon
s o4 - ﬁ =4 n . .
= s [S={x] S8 Description
2 8 _lSe| s 2 IV
sl _% S 2 é £ v (Color, Texture, Structure)
é"gj g’é g@ gsl & g @ |l Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%
— 0 @Asp (0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
) (6"-3") Dark brown/black, dry, SAND.
— 3 YN (3'-4") Black, moist, PEAT and organic materiol. 1" lens of lime.
— 4 |[K :
5 &/\ (4'-5') Brown/black, moist, CLAY, trace coarse sand.
- K
| 5 R
N
R
- f/ (5'-10') Dark, brown, wet, fine SAND, some medium and coarse
8 ()/\ sond, trace coarse gravel.
L9 |
A
—10 (//\
—11 (]2
12 R o | |
V// (10'-15") Brown, saturated, fine SAND, some coarse gravel, little
—13 |4 medium and coarse sand. Poorly sorted.
14 (9
—15 \)\
7
16 |
—16 \)/\
=17 IR ,
>/\ (15'-20") Brown, wet, saturated, fine and coarse SAND, little fine
—18 >/ gravel.
19 IR
oo |2
20 _\//\
—21 >//\
—22 |55
\)/\ (20'-25") Light brown, wet, saturated, fine SAND and fine GRAVEL,
—23 V//\ some coarse gravel.
24 ?//\
—25 |
26 ([
27 % .
8 >7/\ (25'-30") Seme as above, some medium sand.
—30 -

Page 1 of _2_



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 PT-11

-
5 = - 9 @ -
2 | £ ExlS| S8 Description
2 S |82 & v 1O I
= £ =g |5 e 2 = (Color, Texture, Structure)
§§ 3§ 28 ]25] & & |8 Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
35 (30°'-35") Light brown, saturated, fine SAND and fine GRAVEL, some
medium sand, trace coarse gravel
8.2 (35'-40") Same os above.
8.9 (40'-45") Light brown, saturated, fine GRAVEL and fine SAND, little
medium sand, troce coarse sand. - :
10.5 (45'-50') Same as above, little coarse sond.
10.4 (50'-55") Same as above.
10.2 (55'~57') Same as above.
—59 —
L_60 |
63 -
-64 —
_—65 -
66 L
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PATCHOGUE, N.Y. 11772 Pro iect Number
PHONE: (631) 207-9005 J €

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

?roject _Pall Corp. Gien Cove (gcation 30 Sea Cliff Ave, Glen Cove N.Y. \ /'___x__ R
Date Drilled . 9/23/02 T.D. of Hole —. 98 Diameter 8 ) ermas pT-910
i / ® AT=11
T.0.C. NA Water Depth, Initial NA P95 ©
. , ) . PTMW=55
Screen: Diarn. 4 Length 20 Slot Size __0.020" 3 & " @proas
" , i *me-su PT-101 @
Casing: Diam. 4 Length 35 Type __3Sch 40 pvc ® Pr-21
i’ MW -5PI4 PT-10S@
Drilling Co. tand, Air & Water Env. Drilling Methoo __ Hollow Stem Auger MW-3P4
Dritler Carl_Pederson Log by Tom Stelworthy  Sampling Method Split Spoon
c o — ﬁ o [7: . .
S s S=l 3|8 Description
2 e~ [Seflo| e (I®
szl _% =E | 3 é 5 e (Color, Texture, Structure)
Bell 28 (22|23 & | & |G| Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
(0-6")  Asphait/basecoarse. Hand dug to 5 feet.
(6"-4") Block, moist, PEAT, some clay, little orgonic matter, trace
731 clay, little organic matter, trace coarse gravel.
562 (4'-5") Grey. maist, PEAT and CLAY, some fine sand, little fine
gravel,
\\ 64.6 (5'-10") Brown, wet, fine GRAVEL, some fine aond coarse sond.
Poorly sorted.
61 (10'-1%") Light brown, wet, fine GRAVEL and SAND, little coarse sand.
45.4 (15'-20') Some as above, little coarse gravel. Saturated. Sheen, odor.
107 (20'-25’) Some as above. Sheen, odor.
45.8 (25'-30") Brown, wet, fine GRAVEL, some fine sand, little coarse
sand.

Page 1_of _2_
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ENVIRO-SCIENCES, INC.
312 E. MAIN STREET
PATCHOGUE, N.Y. 11772

PHONE: (631) 207-9005

Oroject Pall Corp. Glen Cove | gcation

Well Number

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

PT—2I

Depth
(Feet)

Well
Construction

PiD Reading

(ppm)

Biow Count
Sample #

Recovery (%)

Graphic Log

USCS Class

Description

(Color, Texture, Structure)

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

-5
66

49.4

37

34.9

15.9

26.8

GW

GwW

GW

SW

SwW

SW

(30'-35')

(35'-40")

(40'-45')

(45'-50")

(50'-55")

(55'-58"

Brown, wet, fine GRAVEL, some fine sand, little coarse sand.

Brown, wet, fine GRAVEL ond SAND, little coarse sand.

Same as obove, trace coarse gravel.

Light brown, saturated, fine SAND, some medium sand.

Light brown, soturated, fine SAND, some medium sand,

little coarse sand.

Same os obove.

Page 1 _of 2_




ENVIRO-SCIENCES, INC.

g 312 E. MAIN STREET Well Number PT—3l
PATCHOGUE, N.Y. 11772 Proiect Number
‘e
SS2=  PHONE: (631) 207-9005 J :
~roject _Pall Corp. Glen Cove { ocation 30 Seg Cliff Ave., Glen Cove N.Y. ~ K . B Qpr_y
- . - /PTMw-8s
Date Drilled —_10/8/02 T.D. of Hole __ 98" Diometer __ 8" « by et
| PTMW-gi T
T.0.C. NA Water Depth, Initial NA N o, .
Screen: Diam. 4" Length 20’ Slot Size __0.020" o Mw-10ps* ®
» ) J  MW-10RT PT-58
Casing: Diam. 4 Length 35 Type Sch 40 pvc . MW 10PD
®pr-8
Drilling Co. Lond, Air & Water Env. Drilling Method Hollow Stem Auger /
Driller____Carl Pederson Log by Tom Stolworthy  Sempling Me thod Split_Spoon
c o - S\? o
2 | $ Ew|x| S 18 Description
2 3 Seis| ¢ |°
sl _% 3 3 é £ la (Color, Texture, Structure)
§'t“_” gé Eé =31 & :‘5: @ || Troce <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

Slow

“How

GW

GwW

(0-67)

(20'-25") Light brawn, scturated,

Asphalt/basecoarse. Hand dug to 5 feet.

(6™-2.5") Black, moist, PEAT.

little fine gravel. Poorly sorted.

(5°-10") Same os above, some coarse sand.

(10'-13") Light brown, wet, fine SAND and fine GRAVEL.

(15'-20") Same as above, trace coarse gravel.

silt.

(25'-30') Same as cbove.

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

fine SAND and fine GRAVEL, some

Page_1_of _2




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

Project _Pall_Corp. Glen Cove | ocation 30_Sea Cliff Ave., Glen Cove N.Y.

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

-
c o - ﬁ o . .
,_g £ S| 8|8 Description
=] (-] = o
e .E &’fg © 2 2 -%—;_ - (Color, Texture, Structure)
- — x .
gﬁ 38 o g £§ & g § Trace <10%, Little 10% ta 20%, Some 20% to 35%, And 35% to 50%

(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.

SM| (40'-45') Some 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_




PATCHOGUE, N.Y. 11772

.
PHONE: (631) 207-9005 roject Number

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

Project _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. \ ,,/[\ . B @y
' " [ PrMw—8s
chte Drilled 10/7/02 T.D. of Hole __ 98  Diameter 8 x :’ \GPFAE
| PTMW-si T
T.0.C. NA Water Depth, Initial NA N B, .,
Screen: Dlarn 4" Length 20' Slot Size 0020" ,C/MW—IOPS-" ©PT ss
" , MW — 10P -
Cosing: Diom. 4 Length 35 Type Sch 40 pvc k/ ww-—10p5%
@ pr-5i
Drilling Co. _Land, Air & Water Env. Drilling Method __Hollow Stem Auger /
Dritler: Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
= o — E o 0 . .
2 |5 S=| X[ 3|8 Description
2 o Se2llos| ¢ |IO
£z = e . & z c o (Color, Texture, Structure)
= [S]
Sell 28 (28128 & | & |G| Troce <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%

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

— 3 B S 49 SW||(6"-5") Tan, dry, fine SAND, little coarse sand.
2
L5 R KA
SERIVA N
R I
EEHISNES
R R
%/ //\< 3.8 SW((5'~10") Some as obove, some coarse sand.
~e N A
NEAN
-9 IR A
AR
—10 [RA s
| &\ N
BRI EN
H12 [ KK
X N 72 SW|(10'-15") Light brown, moist to wet ot 14', fine ond medium SAND,
—13 >)\ AN little coarse sand.
| ] KK
LRSI\ EON
R
BERIARD
L4 N
BRARRAR
SEAN -
—17 /)/\ 7 7 T .
9)\ /\\’ 4.8 4SC|(15'~20") Light brown, wet, fine SAND, some cloy.

SM|[(20'-25") Light brown, wet, fine SAND, some silt, little coarse sand.

SM| (25'~30") Sarne as above.
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PATCHOCUE, N.Y. 11772
PHONE: (631) 207-9005

~oject _Poll Corp. Glen Cove [ ocation 30 Seg Cliff Ave., Glen Cove N.Y.

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

-
5 o - ¥ g .
2 s Js=|=| 5|8 Description
2 2 Swe|l & o |O
P s €T ;El 2z 3 (Color, Texture, Structure)
s _
831 B5 8|88 el @ || Troce <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%
SM{I(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.
SMII(40'-45") Light brown, wet, fine SAND, some silt, little coarse sand.
SM||(45'-50') Same as above.
= (50'-55') Same as above.
(55'~58") No recovery.
63 -
_64 -
-
—65 =

Puge 2 of 2




ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-5I
PATCHOGUE, N.Y. 11772 .
— ’ Project Number
T2 PHONE: (631) 207-9005 J / be
roject _Pdll Corp. Glen Cove (ocation 30 Seo Cliff Ave., Glen Cove N.Y. \ ~ !\ . B Opr_s
- . » [PTMw-ss, T
Date Drilled _10/8/02 T.0. of Hole ___ 98 Diometer 8 /., mw_; ora® ¢~
T.0.C. NA Water Depth, Initicl NA N Xe,
Screen: Diam. 4" Length 20° Slot Size __0.020" N/uw-]ops;* ©pross
" , ~10 -
Casing: Diom, 4 Length 35 Type Sch 40 pvc »./ YR 2
@pr-s1
Drilling Co. Land, Air & Water Env. Drilling Method __Hollow Stem Auger /

Driller: Carl Pederson

Log by Tom Stalworthy  Sampling

Me thod Split Spoan

= o
.2 £ t
v © 3
=] 2 =
—_ £ e [|*
Sy " E |l 2
= C
oo T O 288
oy =0 o~ {| D

Sample #

Recavery (%)
Graphic Log
USCS Closs

Description

(Color, Texture, Structure)

Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 350%

R
REBRED
—23 [P N
NEN
24 R R
25 [P X
\/\ \/\
|26 (I X
26 \/\ \/\\
p\\ b
27N
'b'_za \//\\’

X

G
o
ED

—29

g

alsp

ZAlsc

lsc

Nsc

7 Alsc

(0-6")  Asphclt/basecoorse. Hand dug to 5 feet.

(6"-5") Brown, dry, fine and medium SAND, trace fine gravel.

(5'~10") No recovery.

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

(15'-20") Same as above,

(20'-25") Some os above.

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

little fine gravel.

Page 1 of _2_



PATCHOGUE, N.Y. 11772

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

Well Number

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

PT-3l

Construction
PID Reading
{ppm)

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

Well

Description

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

SWil(

SM

SM

SM

35'-40) Same as above.

gravel.

(50'-55") Same as above.

(55'-58") Same as above.

SW|(30°-35") Light brown, wet, fine SAND, little gravel.

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

(45'-50") Light brown, soturated, SILT, some fine sand, little fine

Page_1 of 2



ENVIRO-SCIENCES, INC.

@ 312 E. MAIN STREET Well Number PT—6l
PATCHOGUE, N.Y. 11772 Pro iect Number
‘whtadeiufatd
SE2E  PHONE: (631) 207-9005 J
°roject _Pall Corp. Gien Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. \ [/
- ' " PT-65®
Date Drilled ___10/9/02 T.D. of Hole 38 Diometer __8 ‘f/
T.0.C. NA Water Depth, Initial NA // PT-61®
Screen: Diem. 4" Length 20' Siot Size __0.020" ~ PT-75®
n ’ I -
Casing: Diam, 4 Length 35 Type Sch 40 pve /:wa_gf PT 7];?
-2a
Drilling Co. Ltand, Air & Water Env. Drilling Method __Hollow Stem Auger + f\
Driller. Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
c on - ’ﬁ," o
= 3 S=IX 3 E Description
3 o (=}
£ = .-_“t"g ‘;’é_ g _fg’_ 0 (Color, Texture, Structure)
- [%3
8ol 28 |22 28| & | & |G| Trace <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
— 0 |l Asp (0-6")  Asphalt/basecoarse. Hand dug to 5 feet.

Fr
SVI RN
= —
T

|
o
NS
/>\\//

3.9

ré

[
o u
NN

(4

N

DD

|
~
T

2.7

o3}
X7

L— g A

I

20.7

OL

oL

3.5

lsc

126

|_2 4 V/\/

SM

78.1

SM

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

(5'-10") Black, moist, CLAY, some peot.

(10'-15") Same as above, little fine sond.

gravel.

little clay.

(15°-20") Brown, moist to wet, CLAY, some fine saond, some fine

(20'-25") Brown, saturated, SILT and fine SAND, some coarse sand,

(25'-30") Light brown, soturated, SILT, some fine sand.

Page_ ! of _2 .




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

PATCHOGUE, N.Y. 11772
PHONE: (631) 207-3005

-’r‘OJ'E'C't Pali Corp_ Glen Cove Location 30 Sea Cliff Ave., Glen Cove N.Y.
b4

L

Description

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

Construction
PID Reoding
{ppm)

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

Depth
(Feet)
Well

32 Voo
48.9 SM|[(30'-35") Light brown, soturated, SILT, some fine sand.

18.6 SM|I(35'~40") Same as above, little fine gravel.

1 46.2 SM || (40'-45") Sarme os above.

—47 e
47 ML | (45'-30") Light brown, saturated, SILT.

295 ML (50'-55") Same as above.

(55'-58") No recovery.

— 65 —

Poge 2_of 2



ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-7I
PATCHOGUE, N.Y. 11772 Pro iect Number
SSES PHONE: (631) 207-9005 J
oroject _Pall Corp. Gien Cove [ocation 30 Sea Cliff Ave., Glen Cove N.Y. \ //
, PT-850
W ote Drilled _10/10/02 T.0. of Hote ___98"  Diameter ‘f/
T.0.C. NA Water Depth, Initial NA // P1-61®
Screen: Diom. 4" Length 20 Slot Size __0.020" ~ PT-750
” ’ ’ -
Casing: Diam. 4 Length 35 Type Sch 40 pvec Mw-zt PT~7I®
f [
Hollow Stem Auger

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

Drillerr___ Carl Pederson Log by Tom Stolworthy  Sampting Method
< (=] — f\; o 7] . .
2 | s S=|X| 3|8 Description
2 2 Sw| s o 1O
T = “F |2 Té' z £ lw (Color, Texture, Structure)
§‘,.__;_': gé 28 =3 6:8 S (G| Troce <10%, Littie 10% to 20%, Some 20% to 35% And 35% to 50%
Asp|[(0-B")  Asphalt/basecoarse. Hand dug to 5 feet.
4l 62.6 {|SPj|(6"-5") Dark gray, moist, fine and medium SAND, some fine gravel,
| some coarse sand. Metal cuttings. Poorly sorted, strong
odor. Visually impacted.
63.5 OL[|(5'-10") Black/gray, moist, CLAY, some peat.Strong odor, visually
impacted.
53.2 OL|(10'-15") Same as above, strong odor, visually impocted.
198 SM|(15'-20") Dork brown, wet, SILT and fine SAND, some fine gravel. odor.
233 SM|[(20'-25") Dark brown, saturated, SILT, some coarse sand. Strong odor.
96.9 SM(|(25'-30") Same as obove, some fine sand. Odor.
13t

Page 1 of 2




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

r\o‘jec't Pall Cor& Glen Cove Location 30 Seaq CIiff Ave.,,

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-71

Glen Cove N.Y.

c o - E\“\ =] . .
2 % Sl S |8 Description
[~] [+] — O
o= ,E &’fé\ ‘;’% z %‘1 3 (Color, Texture, Structure)
é‘-é gé E@ a'%(% é S @ Trace <107, Little 10% to 207%, Some 20% to 35%, And 35% to 50%
65.7 SM| (30'-35') Dark brown, saturcted, Silt, some fine ond coarse sand.Odor.
212 ML | (35'-40") Dork brawn, soturated, SILT, troce coarse sand. Odor,
39.3 ML (40'-45") Some os above. Odor.
18.1 ML || (45'~50") Dark brown, saturated, SILT, little fine sand, trace medium
sand. Odor.
84 ML | (50'-55") Same cs above. Strong odor.
(55'~58") No recovery.
|
T—BG -

Page 2 of _2__




ENVIRO-SCIENCES, INC.

ﬁ 312 E. MAIN STREET Well Number PT—9l
PATCHOGUE, N.Y. 11772 Proiect Number
SSZ%  PHONE: (631) 207-9005 J unoe
Py ——x =X 7 X ?
oro ject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y.[ N\ .
. ) " pT—al
wcte Drilled 9/25/02 T.D. of Hole o8 Diometer 8
FT-95 @ JMW-11P3
T.0.C. NA Water Depth, Initial NA HW=11PD
PTMW=15
Screen: Diam. 4" Length 20 Slot Size __0.020" PT-101®  #yy_11p ﬁ,
- PTMW =1]
Cosing: Diam. 4" Length 35' Type Sch 40 pve ® PT-10S JFTHW=25
Drilling Co. Land, Air & Water Env. Drilling Method __Hollow Stem Auger + Oer-111 *ormw-21
Driller Carl Pederson Log by Tom Stolworthy Sampling Method Split Spoon
S o — ¥ =4 n
515 |5=|%| 2|2 Description
g g [|Selle])] ¢ B
sz U@ =g e é 2 e (Color, Texture, Structure)
g2l 28 [2E2g|&| & | B Troce <10% Little 10% to 20% Some 20% to 35%, And 35% to 50%
— 0 RAspll (0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
) A
— 3 |8 \{ {|SW||(6"-5")  Dork brown/black, dry, fine ond medium SAND, trace of
4 ///\ //\\, : fine gravel.
NEN
-5 YR
W%
— 6 | PN
7 KR
—_— \ & R ,
) \// //\ 329 {1SW(5'-10") Same as above, some coarse sand.
- 8 D
NEA
SIS
—10 <// 78
NN
11K (KK
—12 <//\ //\\\ v e
&/\ //\\ 65.7 11SW}i(10'~15") Light brown, wet, fine and coarse SAND, little medium sand,
13 [EX )§ : trace fine gravel.
14 1KY
(e R A
N I
L-17 \/\ //\\\ :
§< //\Q 73.6 {Isw[[(15'~20") Same as above.
—18 (K 2
19 (K] A
SNERN
20 K K
o1 [ Y
| 5z ;)/\ Al 57 {SW}(20'-25") Light brown, wet, fine and medium SAND, trace coorse sand.
—24 g//\ //\\\
—26 IR o
N PN
—27 |4 N ] , .
28 ///\ 192 |SW( (25'-30') Same os above, trace coarse sand.

Poge 1 of 2 _



PATCHOGUE, N.Y. 11772
PHONE: (831) 207-9005

roject _Pall Corp. Glen Cove | gcation 30 Seg CIiff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-9

-
5 =4 - ®i g I
- S|l S |8 Description
o [=3 — O
e~ % &"é* :g_ : '_§_ 3 (Color, Texture, Structure)
§§, §§ gg anug) 6:8 S § Troce <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%

(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.
B Note: Drilling from 35°~57" produced no cuttings. Drilling was slow
L and difficult, cuttings were dissipating into heavy gravel and/
or clay. ‘ '
}.—

Page 1 of _2



PATCHOGUE, N.Y. 11772

o |
N|
E”:
3
-2
4
X
t
by
~

PHONE: (631) 207-9005

Project_Pall Corp. Glen Cove

' te Orilled 9/26/02

T.0.C. NA Water Depth, Initial NA FMW=11RD
N , " PTMW-15,
Screen: Diam. 4 Length 20 Slot Size __0.020 PTIOe Haw-re Prw-11"
Casing: Diam, 4" Length 35 Type Sch 40 pve ©FT-105  _pTMW-25
. ®
Drilling Co. Land, Air & Water Env. Drilling Methoo __Hollow Stem Auger + Pt ¥oruw-2y

Driller Car! Pederson

Log by

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

T.D. of Hole i_ Diameter 8"

well Numbker PT—10I

Project Numbker

:r:-x—_—x—_“-—-'r:’

®PT-91

PT-9S @ MW-11PS

Tom Stolworthy Sampling Method Split Spoon

PID Reading

Construction
(ppm)
Blow Count

Sample §

Well

Recovery (%)

Graphic Log

USCS Class

Description

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

25.3

18.5

22

A

(9)]
NS
/>§/\

A
~J
NG
>

A

0

NS
/>§/

13.2

74

1 i
NN —
NN

NN

0

|
N
N
NS

14.4

I
N
~

T
¥

|
N
n
‘/
I

4

|

N

Ln
o

7
”

|
N
(o3}
N

N

~J
N

N

4

(
%

15.3

[
N
Co
Z

N

I
W N
O w0

Y

2

Sw

SP

SM

SM

SM

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

(6"-1.5") Dark brown, dry, fine and medium SAND, trece coarse sand,
trace fine gravel.

(1.5'-3.5") Light brown, dry, fine SAND, some medium sand.

(3.5°-5") Dark brown/black, moist, CLAY ond PEAT, some fine sond,
little coarse gravel.

(5°-10") Brown, moist, fine SAND, little medium sand, trace of silt,
trace coarse sand.

(10'-15") Light brown, moist, fine SAND, some medium and coarse
sand, trace fine gravel.

(15'-20") Light brown, moist, fine SAND and SILT, little medium and
coarse sand, trace fine gravel.

(20'-25") Light brown, wet, fine SAND, some silt, trace fine gravel.

(25'-30") Same as above, little coarse sand.
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et
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ENVIRO-SCIENCES, INC.

312 E. MAIN STREET

PATCHOGUE, N.Y. 11772

PHONE: (631) 207-9005

well Number PT—10I

~oject _Pall_Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y.

-
5 @ - ® o St
= |5 S=|=| S |8 Description
(=] [=] [ 3
e ...E d:"'é'- ‘:35’.'_ g ‘_::i g (Color, Texture, Structure)
5-}&_3 5 og|lo El ¢ o IR Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%
ol T o= jBuv || x S ]

62
—63
—64
—65
- 66

14.8

7.4

6.9

sand.

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

SM|[(40'-45") Some as obove.

(50'-55') No recovery.

(55'-58") No recovery.

SM|I(30'-35") Light brown, soturoted, fine SAND cnd SILT, some coarse

(45'-50Q") Light brown, saturcted, fine and cogrse SAND.
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PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

PHONE: (631) 207-9005

=gy —_'.—‘—_.'—-z_ A
~roject _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave.. Glen Cove N.Y. \
} . @pT-9I
ste Drilled 9/30/02 T.0. of Hote __ 80 Diameter 8
PT-9S ® MW-11PS
T.0.C. NA Water Depth, Initial NA e
MW-1
Screen: Diam. 4" Length 20 Slot Size _ 0.020" PI=1010  Hyw—11p PTMW :‘
Casing: Diam. 4" Length 35° Type __Sch 40 pve ©PT-105  _pTuw-25
®
Drilling Co. Land, Air & Water Env. Drilling Methoo __Hollow Stem Auger Pr=111___ #eruw-21

Well Number PT—11

Project Number

Driller___ Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
5 =4 -— S\? o n
= s ||S=x| 2|8 Description
2 2 Suigl] ¢ |
sl _ % =E || 5 a é 2 g (Color, Texture, Structure)
821l 28 (28 |2a| & & |G| Troce <10% Little 10% to 20% Some 20% to 35%. And 35% to 50%
— 0 (0-8")  Asphalt/baseccarse. Hand dug to 5 feet.
— 1
[ 2 ” 1 .
|z 2.7 (6"-5") Brown, moist, fine SAND and CLAY.
— 4
— 5
— 6 |}
-7 I
8 §//\\< 3.2 (5'~10") Brown, dry, fine and medium SAND, trace fine gravel.
u n/ >
BN
7
DN
10 |IX
N
11 >/)§
12 | . . . .
13 (//\\\, 3.7 (10'=15") Brown, wet, fine ond medium SAND, little coarse sand.
- 2
s
—14 %)/Q
—15 V)/\,
16 |
7 I
,_:8 >)/\\\, 2.4 (15'-20") Brown, wet, fine and medium SAND, little coarse sand, trace
B K coarse gravel.
19 | -
AN
b
—20 (K
V//\,
21 >/\\\
22 |55
03 \//\\\ 4.8 SM[|(20'-25") Brown, saturated, fine SAND and SILT, little coarse sand.
— &/
8
—24 (/,\\\
SYERI
A
26 ;//\Q
OYRIZS
;; >//\\< 5.4 (25'-30") Brown, wet, fine GRAVEL and fine SAND, little silt, trace
AN coarse gravel.
-~ 30
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

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

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET well Number PT-111

\ 4
5 4 - ®|i o L
S g Sl S |8 Description
2 g Seflg| o [[©
= = eS8l 3| 5 |a (Color, Texture, Structure)
58| 25 |28 (28| 8| & |8 Troce <10m Littie 10% to 20% Some 20% to 35% And 35% to 50%
2.2 ZAIGW(| (30'-35") Light brown, wet, fine and coarse SAND, some fine grave!.
5.3 GW|(35'-40") Light brown, wet, fine, medium ond coarse SAND, some
fine gravel. Poorly sorted.
5.2 CW|{(40'-45") Same as above, gravel is subrounded.
4.6 GW||(45'-50") Same as above, saturated.
4.5 GW(|(50'-55") Rock at 50°. Light brown, saturoted, fine, medium ond
coarse SAND, some gravel.
6.9 GW|| (55'-60") Same as above.

Page 2 of 2_




PATCHOGUE, N.Y. 11772

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

Well Number

Project Number

PT~121

oroject_Pall Corp. Glen Cove [ gcation 30 Sea Cliff Ave., Glen Cove N.Y. P;“:,j_“hm_m

Wate Drilled 10/4/02 T.D. of Hole __ 98 Diometer 8" \ R
T.0.C. NA Water Depth, Initial NA oo ¥
Screen: Diam. 4" Length 20’ Slot Size 0.020" R
Casing: Diom. 4" Length 35 Type __ Sch

Drilling Co, Land, Air & Water Env. Drilling Methoo __Hollow Stem Auger

&
MW’—IZPI \\

MW - 12PD

Driller-__Carl Pederson Log by___ Tom Stolworthy  Sampling Method Split_Spoon
5 o> — ﬁ o %]
s [S=2| S |8 Description
2 s ISelte| ¢ (o
=2|| _3 =g )|, 8 é £ la (Color, Texture, Structure)
2e| B8 |28 (23l & & |8 Trace <10% Littie 10% to 20% Some 20% to 35% And 35% to 50%
— 0 Aspfi(0~6")  Asphalt/bosecoarse. Hand dug to 5 feet.
— 1
2 o
| 3 PT|(6"-5") Brown/black, dry, fineSAND, medium SAND and PEAT.
— 4
-7 N 7 oy o
\ S Z/SC[(5'-10) Light brown, moist, fine SAND, some clay.
> |
SBAR
-9 I X
SNERN
—10 1R KK
N N
12 ( //\\’ 157 o
13 (//\ //\\< 2.9 Z7ASC | (10°~15") Some os above.
B
[EIYNESN
] K
ERINED
K K
R
N KK
—17 2 oy 1 , N
18 ///\ )/ﬁ 3.2 SM{{(15'-20") Light brawn, wet, fine SAND and SILT, little fine gravel.
>
1o [N IR
AN N
20 IR IR
20 PN N
RR
—21 (K5 N
22 [ KS
| K// )/3 (20'-25") No recovery.
N
BRI
—25 [N I
26 [ (R
27 I R
V//\ 1.8 SM|(25'-30') Light brown, wet, fine SAND and SILT, little fine gravel.
| s IR &
— 30
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ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-12I
PATCHOGUE, N.Y. 11772
et
v PHONE: (631) 207-9005
Project _Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y.
oy = =
o - s . -
2 § |5~ *‘:; g g Description
== ,E &’? ‘;%’L g _é - (Color, Texture, Structure)
§|§ gxé gg a_gug‘ é S § Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
42 SM|(30'-35") Light brown, wet, fine SAND and SILT. little fine gravel.
2.9 SM[| (35'-40") Seme as above.
2.8 SM[|(40'-45') Light brown, wet, fine SAND and SILT, some fine gravel,
(45'-50") No recovery.
2.8 SM|[(50°-55") Light brown, wet, fine SAND and SILT, some fine gravel.
SMI|(55'-58") Same as above.

Page 2 _of _2__



ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Numier PT—13l

PATCHOGUE, N.Y. 11772 Pro iect Number

PHONE: (631) 207-9005 J u
Project _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y. PT"&:‘MPT_W

W Dote Drilled 10/4/02 T.D. of Hole __ 58 __ Diameter __ 8" @gr-h\
o ~12Pg 128
T.0.C. NA Water Depth, Initial NA ' P o * *Mw*..ﬂzp:\‘
Screen: Diam. 4" Length 20 Slot Size _ 0.020"
PT-1350
Casing: Diam. 4" Length 35 Type Sch 40 PVC\,i /\
Hollow Stem Auger

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

Drillerr___ Car! Pederson Log by Tom Stolworthy  Sampling Method Split_Spoon
S =4 P (9 > 0 o
= || § S=|X S |2 Description
3 o Q a = o
- @ [ [ Q
£T = g : & 4 £ [l (Color, Texture, Structure)
= [¥] <
g& 23 128l8gl& S (@] Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%

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

x>
17}
Lo

SP(6"-5") Black/brown, dry, medium SAND, some fine sond, some peat,
little fine gravel.

SW| (5'-10") Brown, moist, medium SAND, some fine sand.

f:..;, SCl(10'-15") Light brown, moist to wet, fine SAND, same clay.

SM|[(15°-20") Light brown, wet, fine SAND and SILT, little clay.

SM|{(20'-25") Same as above.

(25'~30") No recovery.

Poge_1 _of 2



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 PT-13l

-
c o - ) o . .
2 s Exll=| 5|8 Description
a Q — U I
e _._i &"E ‘;%’L : £ : (Color, Texture, Structure)
38| 25 128 |25| 8| & (8] Troce <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 gravel.
(45'-50") No recovery.
(50'~55") No recovery.
(55'-58") No recovery.
—62 —
. 64 —

Poge 2_of _2_




ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—14|
PATCHOGUE, N.Y. 11772 Proicct Number
B PHONE: (631) 207-9005 J
Project _Pall Corp. Glen Cove | ocation 50 Seo Cliff Ave., Glen Cove N.Y. \ _-r-_—s—r—-—‘*'—:"—rff#
, " b= X =
W ote Drilled 9/30/02 7.0. of Hole 98" Diameter 8" * ©pT-145
T.0.C. NA Water Depth, Initial NA @PT=14l
Screen: Diam. 4" Length 20° Slot Size __0.020" ﬁ:\;_‘:fgo Opr-158
ina: Di 4" 35 Sch 40 pvc PTMW-15
Casing: Diam. Length Type p *uw—11P1 S @PT-SI
Drilling Co. Land, Air & Water Env. Drilling Method _ Hollow Stem Auger
Driller___ Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
c = - 9 o .
= S S=i S| 3 g Description
= 5 &)
£z % &)’E" :;é, 2 .§_ 9 (Color, Texture, Structure)
8ol 23 |2& (28| & | & |G| Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
— 0 1T . Aspl|(0-6")  Asphalt/basecoarse. Hand dug to 5 feet.
— 1 |l
L 2 . Yo ) .
3 : 9.2 Pt |(6"-5") Black, medium SAND and PEAT, trace fine gravel.
SN
.y (//\\\’ 4
5 KX
> TN
. IR
AW .
-7 1B P e .
N Ji 6.0 SW|l(5'=10") Dark brown/black, dry, medium SAND, some fine sand, little
AN
r- g ?/\\/ J coarse sand.
9 x/\\\, ,
3
_10 ///\\44 A
AN
2N 3
—11 \//\\\
BPRIZS e
&/\\\ 7.0 SW||(10°-15") Light brown, moist, fine SAND, some medium sond, little
—13 N coarse sand.
14 5
RERIS
16 >//\} \
RYRABR
>/)\/\\/ : 7.1 SWii(15'-20") Same as above, little fine gravel.
—18 >/\\ &
—19 >//\\’<
20 |5
21 [ K
IR
BEZAINEN :
\//\\’ //< 7.7 SWil (20'-25) Light brown, saturated, fine SAND, trace medium and coarse
—23 ()/\\/ N sand.
25 [P2X
\/\
n
—26 \//\\
27 R
5///\\\, 11.6 GW]| (25'-30") Light brown, soturated, fine GRAVEL and fine SAND, littie
28 .\//\} medium and coarse sand.
—29 |
— 30
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

~roject _Poll Corp. Glen Cove [pcation 30 Sea Cliff Ave., Glen Cove N.Y.

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-14l

U —
‘g g g = i;’, g GE Description
sz _ = c?:”g ‘;’é g .‘g’ 7 . (Color, Texture, Structure)
§£_” gé 28 2&le s lg Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 507

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

(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.
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PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-15I
=22 PHONE: (631) 207-9005

Project Number

“roject _Pall Corp. Glen Cove {ocation 30 Sea Cliff Ave., Glen Cove N.Y. \ e _g_f_-.r_-—r"—==-
v " T r_—_-_-r'?'—-_‘l —
Date Drilled 10/1/02 1.0, of Hole o8 Diameter 8" % @PT-145
T.0.C. NA Water Depth, Initial NA @PT-141
. Di " ' . " [ MW-11PS
Screen: Diom. 4 Length 20 Siot Size __0.020" g, orr1ss
Casing: Diam. 47 Length 35° Type __Sch 40 pve| 4. .. '3
: praw—1i¥  @PT-181
Drilling Co. _Lond, Air & Water Env. Drilling Method ___Hollow Stem Auger
Dritler Carl Pederson Log by Tom Stolworthy Sampling Method Split Spoon
5 a - S = T
2 |5 s=| | 3|8 Description
2 3 Soells]l v |
£3 B €F —S 3 £ |»n (Cotor, Texture, Structure)
= ) Q .
el 28 |28 83| & || & |8 Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%

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

=l 22.4 Pt ||(6"-5") Dark brown/black, dry, fine and medium SAND, some Peat,

little clay.

X 14.5 7 lsc 5'=10") Dark brown, dry, fine and medium SAND, some clay, little
N y
‘ coorse sand.
18.8 SW|[(10'=15") Brown, saturated, fine SAND, some coorse sand.
7
14 >;
—15 |PX
A
—16 /)/\
[N
—17 | . : .
18 ///\ 23.5 1iGW( (15'~20°) Brown, saturated, fine and coarse SAND, some fine gravel.
é :
BERIA
X
—20 .\/\
| o1 K2
21 >)/\
—22 P Ve
<//\ 13.4 {IGW[I (20'-25") Dark brown, soturated fine SAND ond fine GRAVEL, little
—23 {)/\ coarse sand.
| N
24 (//\
—25 |7
26 (P2
27 IR
: b\///\ 17 ::CW (25'-30") Dark brown, soturated, fine GRAVEL, some fine and coarse
ﬂ_ZS b//\ : sand.
—29
—30
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ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—15I
PATCHOGUE, N.Y. 11772

Sowoss PHONE: (631) 207-9005

Project _Pall Corp. Glen Cove | ocation 30 _Sea CIiff Ave., Gien Cove N.Y.

|

-——
5 b2 — ® g w .-
= £ s« S |9 Description
g 8 ° w o [¥) o
£ = &g (;-E_ 3| € o (Color, Texture, Structure)
g-g §§ Eé 28 é g <Ln:) Trace <10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50%
10 (30'-35") Dark brown, saturated. fine GRAVEL, some fine and coarse
sand.
9 (35'-40") Same os above.
(40'-45") No recovery.
(45'-50") No recovery.
8.3 SM{[(50'-55") Light brown, saturated, SILT and fine SAND.
7.7 SM||(55°-58") Same as above, little coarse sand.

Page 2 of _2_.



et
‘whafuluteriny
it

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET

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

11772

Project _Pall Carp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y.

W,te Orilled _ 10/1/02

T.0. of Hole 58’ Diameter _8"__1__

T.0.C. NA

Water Depth, Initial NA

Screen: Diam. 4"

Length 20° Slot Size __0.020"

Casing: Diam. 4

Length 35 Type Sch 40 pvc

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

Hollow Stem Auger

Driller Car! Pederson

Log by Tom_Stolworthy

Well

Project Number

Number PT—16!

\

\c

@PT-186I
MW 4P
#
®@pr-175 4 MW - 4P

MW—4P0
®PT-171

@pr-188

PT—1810 ¢

Sampling Method

Split Spoon

PID Reading

Construction
{ppm)
Blow Count

Well
Sample §

Recovery (%)

Graphic Log
USCS Class

Description

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

1
S~
NI
Nk
7

NS
)

L
>

14.8

|
n
A
%)

NS
x
N

|

[9))]
N4
%
A
»

/\252«
e
I

|
~J
N4

75.4

—

w 0o

NN
N

WL

S

N
7

XL
i
NN

NONINND

169

A
N
e
2

N
N

IR
N
NS
N2
N
»

N

(9]
T
N
N
N

AN
N
NS
I

s

2

194

f
[04]

Y/
NN

I\
w
N
NS
/>37

[

NN
- O
RACANNY
2%%?
NEN

NN

Y

N

201

|
N
3]
X/
N
-
D

26 |13

196

(0-6")

(6"-3)

sand and fine gravel.

(37-4)
(+-5)

(tree raots, etc.).
11SW

{swll (5'-10")

lswll(10'=15")

gravel.

Ilsw

SM| (20'-25")

SM|[(25'-30")

trace fine gravel.

Asphalt/basecoarse. Hand dug to 5 feet.

Dark brown/black, dry, fine and medium SAND, trace coarse

Dork brown/black, moist, PEAT and CLAY, organic motter

Dark brown, dry, fine and medium SAND.

Dark brown, wet, fine SAND, litle clay, little fine gravel.

Brown, wet, fine SAND, little clay, trace fine and coorse

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

Brown, saturated, fine SAND, some silt, little coarse sand.

Light brown, saoturated, fine SAND, SILT and coorse sand,

Page 1 _of _2_




ENVIRO-SCIENCES, INC.

312 E. MAIN STREET Well Number PT—-16!

PATCHOGUE, N.Y. 11772

S PHONE: (631) 207-9005
Project _Pall Corp. Glen Cove |[ocation 30 Sea Cliff Ave., Glen Cove N.Y.

5 @ - S = .
= ElT|| S |8 Description
2 3 Sells v ||
£ 3 &7 " g_ 2 s o (Color, Texture, Structure)
88| 25 2828 &| & @] Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
359 SM|[{30'-35") Light brown, soturated, SILT and coarse SAND, some fine
sand.
227 SM|{35'-40") Light brown, saturated, fine SAND, some medium and
coarse sand, sorme silt. Poorly sorted.
84.5 (40'-45") Brown, soturoted, fine GRAVEL and fine SAND.
188 (45'-50") Same as above.
(50'-55") No recovery.
(55'-58") No recovery.
50 -
.62 -
L 53 | _
—64 L
%65 -
—66 —
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ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT—17I
PATCHOGUE, N.Y. 11772

Project Number

PHONE: (631) 207-9005

Project_Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. \ @PT-16l
MW - 4P

, " +
¥ te Drilied 10/2/02 T.D. of Hole — 38  Digmeter __ 8" * ®@PT-178 +uw-apl

+*

MW~-4P0

T.0.C. NA Water Depth, Initial NA
Screen: Digm. 4" Length 20° Slot Size ___0.020"

@PT=171

. M @PT-185
Casing: Diam. 4 Length 35 Type Sch 40 pve ¢ ~
PT-1810 ¢

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

Driller. Car! Pederson Log by Tom_Stolworthy  Sampling Method Split_Spoon

9

Description

(Color, Texture, Structure)
Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to S50%

Construction
PID Readin
(ppm)

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

well

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

14.2 PT){(4'-5") Black, dry, PEAT and CLAY, some medium sond. Organic odor.

NGNS
N

G
NN

16.4 SC||(5'-10") Brown/black, dry, fine and medium SAND, some clay.

Boulder ot 9 feet.

CANCN N
NN

X

7
L

NENS
"

N

A

23.7 SW|(10'-15") Brown, wet, fine SAND, trace fine gravel.

74
/>§A

X

i

NN CNT NS

16.6 SW(i(15'-20") Brown, wet, fine SAND, fittie fine gravel. Poor recovery.

X

04

T

X2

(/\\

17 SW|[(20'-25") Brown, saturated, fine SAND, some medium sand, little fine

gravel.

Nl 44.8 GW[[(25'-30") Brown, wet, fine GRAVEL and fine SAND, trace coarse sond.

Page ! of _2



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

Project _Pall _Corp. Glen Cove | gcotion 30 Sea Cliff Ave., Glen Cove N.Y,

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PT-17

-
g g ol ﬁ =4 15 . v
= | £ S=| [ S |3 Description
3 2 S ol & o ||[©
e £ e ‘—;’-.5_ 2 = (Color, Texture, Structure)
§§ 38 l28 §§ Sl & (I8 Troce <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.

Poge 2 of 2




ENVIRO-SCIENCES, INC.

ﬁ 312 E. MAIN STREET Well Number PT-18l
PATCI.{OGUE, NY. 11772 Project Number
weo>s PHONE: (631) 207-9005
°rpject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y. \ ®FT-161
(MW 4P
- . " +
Date Drilled 10/3/02 7.0. of Hole o8 Oiometer _ 8 * ®pPT-175 MW= 4P
.¢.
T.0.C. NA Water Depth, Initial NA ©PT-171 MW=
Screen: Diam. 4" Length 20 Slot Size __0.020"
, T ©PT-185
Casing: Diam. 4 Length 35 Type Sch 40 pvc ¢ ~—
) PT-181® ¢

Drilling Co. Land, Air & Water Env. Drilling Method __Hollow Stern Auger T
Driller: Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon

& o — ﬁ = wn . .

S |8 S| X 3|8 Description

2 g (Selsl ¢ |°
=zl _% cg ||, 8 § £ la (Color, Texture, Structure)
88| 283 (28|88 &| & |2 Troce <10% Littie 10% to 20% Some 20% to 35% And 35% to 50%

6.3

8.9

12

10.9

7.8

8.4

Asp

Sw

Sw

SwW

SW

SW

(0-67)

(6™-5)

sand.

(20'-25") Same as above.

gravel.

Asphalt/basecoarse. Hand dug to 5 feet,

Black/brawn, dry, PEAT and medium SAND.

(5'-10") Dark brown, dry, fine and medium SAND, troce coarse sand.

(10°'~15") Brown, wet, fine SAND, some medium sand, trace coarse

(15'-20") Same as obove. Boulder ot 18 feet.

(25'-30") Light brown, wet, fine SAND, some medium sand, little fine

Page 1 _of _2




e
B ettt
L

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

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

Project _Pall Corp. Glen Cove

Well Number PT—18|

Depth
{Feet)

Well

Canstruction

PID Reading

{ppm)

Blow Count
Sample #

Recovery (%)

Graphic Log

USCS Class

Description

(Color, Texture, Structure)
Troce <10%, Little 10% to 20%, Some 20% to 35%, And 35% to S50%

— 45

- 48

7.5

10.5

6.8

13

10.7

18.6

Sw

SW

SW

SW

Z“Aisc

Z s

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

gravel.

(35'-40") Same as above.

(40'-45') Light brown, wet, fine SAND, little coarse sond.

(45'-50") Some as above, trace coarse sand.

(50'-55") Light brown, wet, fine SAND, some clay.

(55'-60") Same os above.

Poge 2 of 2




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

whmAit
‘wfinfufaraited
L

Well Number PTMW-— 11

Project Number

©rgject _Pall Corp. Glen Cove | ogcation 30 _Sea Cliff Ave., Glen Cove N.Y. \ - gr__f_-ra—;r""’"
. S W -
W ote Drilled 10/11/02 T.D. of Hole o7 Diameter 8 *PT_N T
®
T.0.C. NA Water Depth, Initial NA e @PT-14l
Screen: Diam. 4" Length 10° Slot Size _ 0.020" | % #ww-11ps e s
" . $uw-1e PTMW—~1S
Casing: Diam. 4 Length 45 Type Sch 40 pve 3 *aw-11PD * ©Fr-1si
PTMW=1|
Drilling Co. Land, Air & Water Env. Drilling Method Hollow Stem Auger
Driller ___Carl Pederson Log by Tom Stolworthy  Sampling Methed Split Spoon
§ =4 - ¥l g|la -
= |5 s=ll3| S |3 Description
2 2 Sefls| ¢ (IO
=Tl _ B <E |5 & § £ lw (Color, Texture, Structure)
§P_‘; 33 gsa 23 & & (|G| Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%
= (0'-4") Hand dug to 5 feet. 8" Asphait/basecoarse.
: \ -
-4 (X R
&\ 29 - + + . .
- 5 \y//\ \\ SW|((4'-6") Brown, dry, fine SAND, little coarse sand and fine gravel.
— 6 \/ /\<
7
— &\ N -
KK N
-l 8Os /> —
KA N
— 9 [P />,
NN
—10 L\///\ //\\< 20.3 SW|I(9'-11") Brown, wet, fine SAND, some medium sand, trace fine gravel.
—11 Y K
12 ()R />3 —
IR
—13 15 —
2B
7S X .
—15 >//\ \< 19 (14'-16") Grey, wet, medium and coarse SAND, little fine gravel.
| s N
16 </> //\\<
=17 1 —
\/\ N
18 V// />< -
DD
—19 >//\ 7S
—20 >//\ /\\< 40.3 2 ASWI(19°-21") Grey, wet, medium and coarse SAND, little fine gravel.
-21 [N K
NN
EECYRISSEYN |
23 (B BN -
AWK
—24 [N A -
L—25 (// »\\ 8.3 60%(: (24'-26") Grey/brown, wet, fine SAND, some medium ond coarse sand,
| >7\ /\ - little fine gravel. -
26 \< K
27 [ R -
%\ /\,
Y‘ZB \// /§\‘ —
2R R
30 [ XNg0.3 (29'-31')Same as above.

Fite: PTMW!ILOG.dwg
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005
Project _Pall Carp. Glen Cove |ocation 20 Sea Cliff Ave., Glen Cove N.Y. pgte _10/11/02

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

5 =4 - S @ -
2 | S S| 2|8 Description
2 ) Se| s o ||O
2| _% < |5 2 H 2 |l (Color, Texture, Structure)
g-&_-: gé gg C% 3 ;d S_ § Trace <107, Little 10% to 20%, Some 20% tao 35%, And 35% to S0%
N 5.0 40%|: (29'-31") Same as above.
| 10.6 SP (| (34'~36") Light brown, wet, fine and medium SAND, some caoorse sand,
little fine grovel.
17.9 30% 6P [ (39'-41") Light brawn, wet, fine GRAVEL, some coarse and medium
sand, little fine gravel.
4.6 7 Asc (44'~46") Light brown, wet, fine SAND, some clay, little medium sand,
2" grey, clay lens at 45’
13.9 70%///4SC [ (49'-51") Light brown, wet, fine SAND, little medium sand, then
A grey, maist, clay and silt.
3.1 '::,: SC|{(54'-56") Some as abave.

Page 1 of _2_




ENVIRO-SCIENCES, INC.

312 E. MAIN STREET Well Number PTMW-2|
PATCHOGUE, N.Y. 11772 Project Number
s PHONE: (631) 207-9005 =
MW-11PS
Project _Pall Corp. Glen Cove | pcation 30_Sea Cliff Ave., Glen Cove N.Y. MW—1161 Tie e \
' " ® MW-11pPD PTMW=-15
Whgte Drilled 10/14/02 T.0. of Hole 59 Diometer 8 PT-101 pruw—1i¥  OPT-15
T.0.C. NA Woter Depth, Initial NA 57 PTuW-25 N
" ' . n | @PT-11 4 ’
Screen: Diam. 4 Length 10 Slot Size __0.020 ® PTMW=2|
" , @PT-161

Casing: Diom. 4 Length 45 Type Sch 40 pve e
Drilling Co. Land, Air & Water Env. Drilling Method __Hollow Stem Auger
Driller___ Carl Pederson Log by Sabine Winslow  Sampling Method Split Spoan

s o — 5 | w Lo

2 |5 s=( | S |8 Description

S s |8ell5] < |°
£ 2 |2 (4 glal £ |n (Color, Texture, Structure)
- = [ ]
§§'§, gé 28 28 é S |G| Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%

SP

SISP

15%

gravel.

(14'~16") Some as above.

(19°~21") Same as above.

feet. 6" Asphalt/basecoarse.

Brown, wet, medium to coarse SAND, iittle fine and coarse

(0'-4") Hand dug to 5
(4'-6)

gravel, trace cobbles.
(9'-117)

Brown, wet, medium to coarse SAND, little fine to coarse

\

— 29 ///\\\ (//\\' (24'-26") No recovery.

>/\\, &\\
—26 \/\\ \/\\\
27 NS

SRS
—29 .\//\ ‘;/\\/
|30 KL KN 00 (29'~31") Dark brown, wet, fine to coarse SAND, fittle fine to coarse

gravel.

PIMWZ 1LOG.OWE Page 1 of _2




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

“roject _Pall Corp. Glen Cove | ocation 30 Sea Cliff Ave., Glen Cove N.Y. pate 10/14/02

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

Description

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

Construction
PID Reading
{ppm)

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

Well

SP[[(34'-36") Brown, wet, fine to coarse SAND, little fine to coarse graovel.

(39'-41") Some os above.

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

|||||||||| |
dlliicL [ (49'-51") Brown, wet, dense SILT and CLAY.
r0n0

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

Page_ ]l af _2



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

ettt
gty
whylwigigiehe!

Well Numbker PTMW 2|

Project Number

MW= 5PI# e
Project _Pall Corp. Glen Cove | gcation S0 Sea Cliff Ave., Glen Cove N.Y. f\\ wose¥ o w
, R Mw—spo® 717 PT-111®
wate Drilled 10/11/02 T.D. of Hole 57 Diometer __8 | /s a Pfuw«S'.s"" =
I O PIMW=3I"
T.0.C. NA Water Depth, Initial NA —~, —~— F1-3l
PTMW=6S, Serg PTMW-ss,
. Di 4 10" i 0.020" .
Screen: Diam. Length Siot Size — g '*PT-m
Casing: Diam. 4" Length 45’ Type __Sch 40 pve B Oy
MW~ 10PS
Drilling Co. Land, Air & Water Env. Drilling Method __Hollow Stem Auger * GO
Driller____Carl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
S o — 19 =4 0 Lo
2 § s =l X 318 Description
3 ] O
5= = &’é" (:T;i “g’ % m (Color, Texture, Structure)
88|l B8 |28 &g & || & | B Troce <10% Littie 10% to 20% Some 20% to 35% And 35% to 50%
— O - -
— 1 o : -
- 2 |8 — (0'-4") Hand dug to 5 feet. 8" Asphalt/basecoarse.
L. 3 |H -
N PN
— 4 ;//\ 78 7777,
5 '\///\ )/\i 10%\ 2/ (4'-6") Black/brown, moist, CLAY and fine SAND, some coarse sand.
L5 I K
&\ /\,
7 \/ /\ |
-7 N R
8 >\ )\/ [~
-y 7 /\\
L g /(/\ //\\\
—10 (/2 //:\\’ 9.6 207 (9'-11") Light brown, wet, coarse and medium SAND, little fine gravel.
-1 R
p\ /\,
.12 ~\/\ /\\ |
ADRA _
—13 AN N
R I
—14 B )/S T
—15 ~\//;\ //\\\, 42.1 507 SW|l(14'~16") Grey, wet, medium and ccorse SAND, little fine gravel.
L 15 })\ N B
S[BA
18 (X IR -
A
19 N
—20 >/< //Q 136.2 (19°-21") Light brown, wet, medium and coarse SAND, some fine sand,
9 \// )/3 little fine aond coarse gravel
—22 | P —
.03 .\/\ //\\ -
—24 X //\\\
—25 (//\ //\< 26.2 5% SMil(24'-26") Light brown, wet, fine SAND and SILT.
26 [N IR ' '
N PN
Y P
- 77N
-r 28 5y B B
KN K
—29 1P PN -
7SR :
— 30 51.2 15%]f (29'-31") Brawn, wet, medium SAND, some coarse sand.
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Project _Pall Corp. Glen Cove | gcation 30 Sea Ciiff Ave., Glen Cove N.Y. pate _10/11/02

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW-23I

5 o - ® =y ..
S 0§ Swlll 8|8 Description
o Q — G
£z .,E é”g ‘;é, 2 é - (Color, Texture, Structure)
8ell 25 |g&|2g|l&| S @ | Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
37.1 (34'-36") Light brown, wet, medium SAND, some coarse sand.
32.3 (39'-41") Same as above.
44 8 50%|4SC || (44'-46") Light brown, wet, medium and coarse SAND, little medium
gravel, trace fine sand and fine gravel.
22.0 30%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 coorse sand.
-t 65 —
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\uhplasast

Project _Pall Corp. Glen Cove

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

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

Whgte Drilled 10/12/02
T.0.C. NA

Screen: Diam. 4

Casing: Diam. 4

Dritling Co. _Land, Air &

T.D. of Hole __58' Diometer 8
Water Depth, Initial NA

Slot Size

Length 10° __0.020"

Length 45’ Type Sch 40 pvc

Hollow Stem Auger

Driller: Carl Pederson

Water Env. Drilling Method
Log by

Sabine Winslow

Well

Number

Project Number

PTMW—4|

H Opray

Yose a

@pPT-5I

[~~~

PTMW—-45
4

+*

-

@pr-12

o, ,..MG -
BT :-\-.__
MW-12PS,
PT=1310 yy_1op +
MW—12PD

[

Sampling Method

Split Spoon

PID Reading

Construction
{ppm}
Blow Count

Sample §

(
Well

Recovery (%)

Graphic Log
USCS Class

Description

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

bl
> W

96.3

| ‘ [

O o0 N O

KR
NN

74

118

AL
N — O
RTINS
NN,

04

i
N
NG
7

i
I
NN

)| 158

L
o

1T
W 0~
NN

NN

J| 381

178

59.5

15% |

15%]1-

— (0°-4)

(4'-6')

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

Dark brown—gray, coarse to medium SAND, little coarse and
medium gravel, troce fine cobbles.

(9'-11") Light brown, wet, fine to medium SAND, little coarse sand,
trace fine and coorse gravel.

(14'-16") Light brown, wet, fine to medium SAND, little coarse sand,
little fine and medium gravel.

(19'—21") Gray, wet, coarse SAND and fine and medium GRAVEL, [ittle
medium sand, trace fine sand, trace fine cobble.

(24'-26") Light brown, wet, medium to coarse SAND, little fine to
medium gravel, troce.coarse gravel,

(29°'-31") Light brown, wet, coarse SAND and fine to medium GRAVEL,
little medium sand, trace cobbles.

FILE: PTMW4ILOG.OWG
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PATCHOGUE, N.Y. 11772
PHONE: (631) 207-9005

Project _Pall Corp. Glen Cove  Locotion 30 _Sea Cliff Ave., Glen Cove N.Y. pgte _10/12/02

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW—41

-,
S a — 9 o il w» .-
= II'§ S=|x| S |8 Description
s 2 Sw( & v 1O
P = 2o o3| 2 =3 (Color, Texture, Structure)
- — x
83l 28 (25 S5 &1 & 8| Troce <10% Little 10% to 20%, Some 20% to 35% And 35% to 50%
10.0 35% (34'-36") Light brown, wet, coarse SAND ond fine to coarse GRAVEL,
= trace fine cobbles.
1.9 40% (39'-41") Reddish~light brown, wet, dense fine SAND, little silt, trace
gravel,
(44'-45") Light to reddish brown, wet, SILT and CLAY, then
89.2 (45'-48") light brown, wet, fine to medium SAND, troce fine gravel.
84.3 30% (49'-51") Light Brown, wet, medium to coarse SAND, little fine ta
medium gravel, trace coarse gravel.
55.3 llsw| (54'-56") Light brown, wet, fine SAND, little silt, trace medium to
coarse sand.
—63 —
55 —
66 L

Poge 1 of _2_




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

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW—5I

Project Number

Project_Pall Carp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y. \ /g_x__;_x —_—
wwOate Drilled 10/10/02 T.D. of Hole ___ 98 Diometer ___~6 L pETais PT-91®
T.0.C. NA Water Depth, Initial NA / @ Fr-1i o
. ' . &  PTMW-SS o
Screen: Diom. 4 Length 10 Slot Size __0.020 g : FErey
PTMW =S| PT-101 @
Cosing: Diam., 4" Length 45 Type Sch 40 pve E)Pr-zs
MW —5P) sttng
Drilling Co. Land. Air & Water Env. Drilling Method __Hollow Stem Auger MW _S5P4- '
Driller____Caorl Pederson Log by Tom Stolworthy  Sampling Method Split Spoon
c o - E =) 0 . .
2 s Sl S| 3 & Description
= QU
£ = &"é‘ :EL : _Lé @ (Color, Texture, Structure)
= Q
8e| 28 |28 |8a| & | § | Q| Trace <10%, Little 10% to 20% Some 20% to 35% And 35% to 50%
— (0'~-4") Hand dug to 5 feet. 8" Asphalt/basecoarse.
— (4'-6") No Recovery. Rock in Spoon.
%
1134 - |130% /SP (6'-8") Brown, wet, medium SAND, some coarse ond fine sand, little
N % fine gravel. Sheen, strong odor.
N
N
—10 |12 //\\\ 340 25% %SP (9'-11") Dark brown, wet, fine and medium SAND, some coarse sand,
11 <)/\ //\\< | little fine gravel. HC odor.
L2 R R )
IR N
13 1KY
—14 Y I
N 7 16
EERISEN S 20% /SP (14'~16") Dork brown, wet, fine and medium SAND, some coarse sand
16 >/;\ /;\\: 7 ond fine gravel. HC odor.
H17 |2 O -
NN
—18 [k -
N R
- i
19 >//\ )/S 7 . '
20 >/ /\\\ 302 40% /SP (19°-21") Dark brown, wet, fine ond medium SAND, some fine gravel
o1 KK /\< // little coarse sand. Slight odor.
22 [ A i
2 s
23 ///\ )/\< -
24 AN N
AR
=25 <// //\\< 183 40% //SP (24'-26") Same as obove.
26 [ Z e :
YNEZS
= 7. 2 -
AR
ey 28 ‘\//\ /\\, B
—29 K KN
RN IR 7
—30 |f~ ~180.3 50% %SP (29'-31")Same as above.

Poge 1 _of _2



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

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

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET Well Number PTMW-5]

-
5 o - ¥ o L.
S |5 cwll=| S |8 Description
Q [=) — b
e _.E &”g ‘-;E: 2 % : (Color, Texture, Structure)
§§"; 38 (28 28| & | & |8 Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
-
]
7
N|90.2 607% /SP (6'-8") Brown/grey, wet, fine and medium SAND, sorme coarse sand
A little fine grovel.
}-—
—
-

Page_1 of _2



PATCHOGUE, N.Y. 11772 Project Numker

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

PHONE: (631) 207-9005

feruw-es, .
Pro ject Pall Corp. Glen Cove | gcation 30 Sea Cliff Ave., Glen Cove N.Y, \ /Z + G
’ . . il PTUw - T
fqte Drilled 10/10/02 T.D. of Hole .58 __ Diameter __8 ~ ®e, _,
T.0.C. NA Water Depth, Initial ~7 /[/Mw_mps# B
“ , ) " J o Mw-i0eT g T
Screen: Diam. 4 Length 10 Slot Size __0.020 N MW= 10PD
" ! J ®@pT-51
Casing: Diam. 4 Length 45 Type Sch 40 pve /L 3
Drilling Co. Land, Air & Water Env. Drilling Method __Hollow Stem Auger |4 /\ﬁ
Driller___Carl Pederson Log by, Tom Stolworthy  Sampling Method Split Spoon
AEEEPREEE -
2 || s S=|X| 3|8 Description
3 lw) Q o [ v 6
c L || = g =
=Tl _% e |l 2 § < g (Color, Texture, Structure)
881 28 (28 (2&|&| & 8] Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%

- (0'-4"} Hond duq to 5 feet. 6" Asphalt/basecoarse.
Brown/black, dry, fine and medium SAND, some peat,
little fine graovel.

] 22.6 0%l sC | (4'-6")  Dark brown, moist, SILT and CLAY to five feet, then
Brown, moist, fine and medium SAND, little coarse sand and

> fine gravel.

X
-7 1Y -
8 N \/\\
- N &\, —
K
RAIAEA
—10 1R 387 20% SW[(9'-11") Light brown, wet, fine SAND, some medium and coarse
» y\\, V/\\, sand, trace fine graovel.
11 >/\ @«
—12 1KY K —
2N

—15 >)/S ;7\\\ 60.5 50% SM[|(14'=16') Tan/orange—brown, dry to moist, fine SAND and SILT.

.20 <//\ (| 41.2 50% SM|[(19"-21") Light brown, wet, fine SAND ond SILT, little fine gravel.

NN

N IR

-2 [ R

- SN BN -

ol B

=23 1PN P —
\/\ \/<

24 (Y PN
SRA

25 [N 232 70%

SWi(24'~26") Tan/orange—brown, wet, fine SAND, some coarse sond.

///\
ré
%)

£

|
3]
[0;]
N
x
A

s

AN BAN
27 ) R =
N
wr28 (K K —
NI
B INEN
Nk 25.4 30% (29'~30") Tan, wet, fine SAND, some medium and coarse sand,

|
N
Q
X
A

trace of fine gravel.
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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.

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

5 b - 19 =4 n .y
2 NE Eawllzl S |18 Description
3 b Se| & v IO
e = &g ‘:a 2 £ o (Color, Texture, Structure)
881l 25 (28 Q%U% 8| £ Ig| Troce <10% Little 10% to 20% Some 20% to 35% And 35% to 50%
ML{ (30'-31") Tan, wet, SILT, trece of coarse sand.
607% ML (34'~36") Tan, moist to dry, SILT, little fine sand, little clay.
40% ML {|(34'-36") Same as above.
60% ML (44’ -46") Tan, moist to wel, SILT, little fine sond, little clay.
50% SMI{(49'-51") Tan to orange—brown, moist, SILT, some fine sand.
=
70% SM|[(54'-56") Some as obove.

Page_1 of 2
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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 (KMnQO,) 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 KMnQOjy 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.

o Task 1A: Preliminary soil and groundwater characterization

e Task 1B: Oxidation of VOCs in the site contaminated groundwater by KMnQ4
o Task 1C: Determination of oxidant (KMnQ,) demand of the GCNY site soil

o Task 1D: Examination of the extent of metals leaching from soils due to KMnQ,

oxidation

The goals of the tests were to investigate the feasibility of using KMnQO;4 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 TSI-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 ESI. 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 furmace 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 supemnatant 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 Okxidation of VOCs in the GCNY Groundwater by KMnQO, (Task 1B)

The ability of KMnO,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 KMnOy in different doses (i.e., 0.25 g/L and 1 g/L) and 1B-3 being a
control experiment (i.e., without adding KMnQO, solution). Five groundwater samples were
analyzed for its VOC levels prior to usage in the tests. The TS1-GW groundwater was found
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
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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 KMnO, and VOCs. Other parameters including pH, chloride and KMnQ,
concentrations were monitored only in the beginning and at the end of the experiments. The
experiments were continued for a period of three days (72 h). A list showing experimental
cc;nditions 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 KMnOj, solutions (10 g/L for 1B-1
and 40 g/L for 1B-2) was injected into the reactor to obtain a desired initial KMnO,
concentration (i.e.,, 0.25 g/L and 1 g/L) and to initiate the reactions. A control experiment
(without KMnOyj injection, Task 1B-3) was conducted paralleled to Tasks 1B-1 and 1B-2 to
elucidate the degradation of targeted VOCs by KMnO, oxidation. Parameters such as
chlorinated ethenes and two detected freons were monitoring with time by the GC-MS
analysis. Other parameters including KMnOs, chloride and pH were measured in the

beginning and at the end of the experiment.
¢ 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. KMnO, samples were
filtered using 0.45 pm filters and measured immediately after sampling. The concentration
of KMnO, was obtained using a pre-built calibration curve, \yhich relates the absorbance as a

function of the concentration. Chloride was determined using an ion chromato graph (Dionex



DX-500) equipped with an ion exchange column (Dionex Ionpac 4 mm AS9H). 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 KMnO,; 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 KMnO,/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. KMnQ, 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)/msou (1)

where V = total volume of KMnQy solution in the vials; Co = initial KMnQj4 concentration;
C; = KMnOQ, conceéntration at the relatively steady state or at 14 days reaction period; me;; =

the mass of dry soil in reactors

The test was terminated and the SOD was calculated when KMnQ4 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 KMnO,.
3.4 Impact of KMnO, oxidation on Soil Metal Leaching (Task 1D)

The impact of KMnO, 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 KMnOq-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 KMnO, concentration could be established. The results of Task 1D provide the



information on the impact of KMnO, injection on the leaching of metal ions from the site

soil.

4. Results and Discussion

4.1 Soil and Groundwater Characterization (Task 1A)

TI;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-tnifluoroethane). 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 KMnOQ;, 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
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the instrument limit and Cr is in the level of 22 to 24 ug/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 KMnQj 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 KMnQ, 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 KMnOy4 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 KMnQ4 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 KMnO, can be found in the literature (Huang et al., 2001).
The kinetics study by Huang et al. (1999 and 2001) indicates that KMnO,4 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 KMnO, oxidation of CEs are nontoxic to the environment.

Of the two detected freons, chloro-triflouroethene was rapidly degraded (i.e., within 2 h) in
KMnOQj, 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



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 KMnO, while dichloromethane showed little reaction with KMnQ, (Appendix
B).

The pH, chloride and KMnO, 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. KMnQOj, concentrations decreased from 250 mg/L to 195 mg/L
in 1B-1 and from 1000 mg/I. 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 KMnQg/soil ratios and a water/soil ratio of ~4:1 at 20 °C. The results are
shown in Figures 7 and 8, where the KMnOj concentration (in C/Co) versus time (h) was
made to show the consumption tendency of KMnO; 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). KMnO, 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 KMnOy concentration remained relatively constant in control experiments (with no soils),
the consumption of KMnQ, in the site soils revealed the demand of soil constituents for
KMnOs. 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 soil varied from ~1.0 to 4 g KMnO,/kg soil, influenced by the oxidant concentration.

The SOD increased as the dosed KMnQO, concentration increased, most likely because the



reactivity of permanganate with many organic and inorganic compounds is greater in a
higher KMnQ, concentration. [n addition, soil-induced KMnQO, 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.,
Ph, As, Cr and Se) of environmental concemn 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 pug/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, ;)xidation and increased ORP during the tesfs 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 KMnO, 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 KMnOy injection on metal ion leaching
from the soil was evaluated. Based on the experimental results, the following conclusions

were made;

s 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
KMnQj4 oxidation is a feasible and effective altemative.

o 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 KMnO, oxidation.

e . 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 KMnO, concentration.

o The soil has a low oxidant demand. KMnO, consumption by soil substances is not
considered a hindrance to the use of in situ KMnO, oxidation technolog,lies.

» 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 KMnOQj 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 KMnO; 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, Oxidation is a feasible remedial technology for the GCNY site.
To enhance the effectiveness of KMnQO, oxidation in the remediation application, based on

the experimental results, ERI recommends the followings:

e The GCNY soil has a low KMnO, demand, and the decomposition of KMnO, in the soil
matrix is slow. Thus, a low KMnOy dose (e.g., 1 g/L or 2 g/L) is recommended to be
used during the remediation application.

e The permanganate oxidation technology, like other chemical flushing technologies,
requires delivery of the oxidant to contaminants. While the ability of KMnOQj, 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

e

TR LR
HISTEnT

OO

SRR IR STt LTI AR

pH, ORP and grain pH meter (Accumet Fisher Scientific) Standard methods
size analysis 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/QES or AA-GFAAS 3050A for digestion/6010A for

Metals (Fe, Al, Mn, ICP or 7000A 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
VOCs in the GCNY groundwater by KMnO,

R T T
RIS

Otk
Aqueous Oxidation of VOC- KMnO, 20 VOCs, pH,
batch Set 1 VOCs in the contaminated 0.25 g/L) KMnQ, and
T (1B-1) GCNY groundwater chloride
groundwater by
KMT]O4
Aqueous Oxidation of VOC- KMnQ, 20 VOCs, pH,
batch Set 2 VOCs in the contaminated (1g/L) KMnQ, and
(1B-2) GCNY groundwater chloride
groundwater by
KMn04
Aqueous Control VOC- None 20 VOCs and pH
batch Set 3 experiment contaminated and chloride
(1B-3) groundwater

Note: KMnO,, pH and chloride were measured in the beginning and at the end of each run.
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Table 3. Test conditions of the vial experiments for determining soil oxidant demand

e Soil

1 1

2 GCNY Site Soil 0.5 2

3 GCNY Site Soil 1 4 ~4:1
4 GCNY Site Soil 2 8 ~4-1

5 GCNY Site Soil 4 16 ~4]

6 GCNY Site Soil 10 40 ~4:1

Note 1. All experiments were conducted in duplicate.
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Table 4. Results of metal characterization of the GCNY site soil

Sl s S had B AN ] et
ES-soil-M 1.09 1.44 ND 1558 144 5260 160
ES-so1l-M(D) 0.748 1.80 ND 1811 8.73 5160 195
Detection Limit 0.199 0.199 | 0.199 | 0.496 0.248 0.496 | 0.248

Note: (D) = duplicated
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Table 5. Results of metal characterization of the GCNY site groundwater

ES-GW-M ND ND 5170 9960 | 3510
ES-GW-M(D) ND ND 5710 10900 | 3520
Detection Limit 4 4 10 10 5

Note: (D) = duplicated
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54.18/559 |

S B
278.64/291.54

FT R
[} 348
¥

roundwater

1B1 0 ND
2 ND ND 6.02 8.6
8 ND ND 5.16 ND
22 ND ND 5.16 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

182 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 - 2709 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

gl s i da g s M S G
0 1.00/1.00 1.00/1/00 1.00/1.00

2 0 0 0.92

8 0 0 0.86

22 0 0 0.90

32 0/0 0/0 0.82

43 0 0 0.75

56 0 0 0.74

72 0/0 0/0 0.71
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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

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
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Table 9. The pH, chloride and KMnOy in the beginning and at end of Task 1B
experiments

lf’i:‘_. T R S L

Samples T

- Time®r)

chioride,

g/l

pH

" clloride, mgL. | K

1 Bl

6.74

4424

1B2

43.93

6.86

44.4

1 B3

45.28

6.91

44.84

Control
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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

Metal concentration, pg/L

sy i As Cr Pb Se

0.00 7.85 360.00 ND 10 ND ND

010425-E8-0.25 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-E5-10 9096.15 7.38 651.40 ND 215 166 320

0104025-ES-0.25 = Sampling date-ES| sample soil-KMnO, concentration
2 parameters measured at the end of the tests.

21




Figure 1. The syringe reactor system nsed 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 4. Degradation of PCE, TCE, cis-1,2-DCE and VC by KMnOQ, in
Task 1B-1. Temp. = 20 °C; Initial concentration = 0.25 g/I. KMnO,
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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/LL KMnO,
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Figure 7. KMnO, concentration (in C/C,) versus time during the SOD
tests for the GCNY soil. Temp. = 20 °C; Rotator rpm = 0.7; ES-2 =
GCNY soil with initial concentration of 2 g/L. KMnO,
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in the control experiment
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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 Date:

Environmental Research Institute
The University of Connecticut
Volatile Organic Compound £8 TREATBILITY TEST

LAB BLK

Reporting Date:
Sample Matrix:
Report Data File:
Rasw Data File:

3/27:/Q01
Aqueous

ol010325L xls.

01032503 D

Date Analyzed: 03/26:20 -1:2: Method: EPA-8260
CAS Number Naine Cancentration(ua/l.) MDL (ue/l)
75-T1-% Dichiorodiftunromethbiue ND [N
734.47-3 Chlorometiang ND 1
75-01-4 Chioracthene(Vinyi Chloride) ~ND 0.2
74-83-9 Bromomethane ND 072
75-00-3 Chlorocthune ND 0.2
75-69-4 Trichlorofluoromethane ~ND 01
75-35-4 1,1-Dichiorocthene ND 1
75-09-2 Dichloromethanc ND I
01634-04-4 MTBE ND 0.3
156-6045 (trans)-1,2-Dichiorotthene ND 03
75-34-3 1.1-Dichlorocthane ND 01
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-Dichloropropens 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 ND 0.1
78-87-5 1,2-Dichloropropane ND G.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
103-88-3 Toluenc 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 02
127-13-4 Tetrachioroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlogobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroethane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylcne ND 0.2
95-47-6 o-Xylenc 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-Tetrachloroethanc ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-635-1 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-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Tnmethylbenzene ND 0.2
135.98-8 soc-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-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-Trichlorobenzenc ND 1
67-64-1 Acctone ND ]
Survopate Recovery
Compound Recovery (Vo) Limit (%) Condition
Dibramofluoromethanc(uri ) 104 ~ 80116 Pass
1,2-dichloroethane-dd(surr2) 104 80-116 rass
toluens-d8(surrl) 100 80-116 Fass
4-bromoflucrobenzene(surrd) 101 80-120 rPass

ND = Not Deteoted
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Sample Tdentification:

Laborvatoey Tdentilication:

Environmental Research Institute
The University of Connecticut

Volatile Organic Compound Results, Praject:

‘NIHINI2-00]1.010321-L8-TS1.1/10 Reporting Date: 32701

DI30IZ-00]

Sample Matrix: Aqueans

Nampling Date: 2ol Report Data File: ol0103251, xIs
Natnple Receiving Date: 32hal Raw Data File: (10325100
Puate Analvzed: 03/736/20 210, Method: LPA-8200
C,{S Number Nane Concentratinn(ua/L) MDL (ue/l)
75-71-% Dichlorodit e ometlione ND a0
T1-87.3 Chlorommetfune NI 10
75-01-1 Chivrocthene(Vinyl Chilonde) 27.7 2.0
EEERED Bromometliane NID 2.0
Tt Chiloraetbame NI 20
T Irrehlotolluorometinme ND o
IRERRIR PP hehloracthone ND 10
TR Dhichloromeath-me I¥ it
Wl oididg N ND o
156-60-5 (trans)-1,2-Dichlorocthene ND 30
73343 L -Dichioroetiane ND 1.0
P KRS NMethyl Fihiyl Ketone (MER) ND 10
-20-7 2.2-Dichloropropane ND 1.t}
136-50.2 (eind-1.2-Dichlorocthene 3736 10
74918 Bromactloromethane ND 30
0H7-00-3 Chlorotom ND 1.4
THe3den Lo Trehitoractiune ND I.u
263-5%-0 1 -Dichlotopopenc ND 2.0
£6-23-5 Tetruchlorometlune ND 1.0
71-43-2 Benzenc ND 1.0
107-06-2 1.2-Dichlorocthane ND 1.0
79-01-6 Trichlorocthene 9.1 1.0
TX-%7-5 1,2-Dichlorapropane ND 1.0
74-95-3 Dibromomethane ND 1.0
75-27-4 Bromodichloromethane ND 2.0
10061-01-5 (cix)-1.3-Dichloropropenc ND 2.0
10%-10-1 MIBK ND 20
TON-8X.3 Tolucne ND 1.0
10061 -02-6 (Lrans)-1,3-Dichloropropene ND 1.0
79-00-5 1,1.2-Trichlorocthane ND 3.0
142-28-9 1,3-Dichloropropane ND 2.0
127-18-4 Tetrachlorocthene 17.7 2.0
124-48-1 Dibromochioromethane ND 3.0
106-93-4 1,2-Dibromocthanc ND 1.0
108-90-7 Chiorabenzenc ND 1.0
630-20-6 1.1.1,2-Tetrachloracthane ND 2.0
100414 Ethylhenzenc ND 1.0
108-38-3 m-Xylene + p-Nylene 7.2 2.0
95-47-6 o-Nylene ND 1.0
10042.5 Styrenc ND 20
75-25-2 Bromoform ND 1.0
98-12-% iso-Prapylbenzene ND 2.0
79-34-5 1.1.2.2-Tetrachlorocthane ND 2.0
96-18-4 1,2,3-Trichloropropanc ND 2.0
10%-%0-1 Bromabenzene ND 1.0
103-65-1 n-Propylhenzene ND 1.0
10¥-67-% 1.3 5-Trimethylhenzene ND 1.0
106-43.4 1-Chlorotoluene ND 1.0
95-49-8 2-Chlorotoluene ND 1.0
9%-06-9 tert-Butvlbenzene ND 1.0
95-63-6 1.2.4-Trimethytbenzene ND 2.0
135-9%-X sec-Butylbenzane ND 1.0
99-37-6 4-isa-Propyltolucne ND 1.0
$11.7340 1.3-Dichlorobenzenc ND 1.0
H-46-7 1. 4-Dicllorabenzene ND 1.0
1n4-31-% n-Butvihenzene N 1.0
93.50-1 1.2-Dichlorobenzene ND KU
6-12-% 1.2-Dibroma-3-chloropropanc ND 0.0
120821 1.2.4-Trichlorobenzene ND 1o
X7-G¥-3 Hexachlorobutadiene NI 3.0
91-20-3 Naphthalene ND 2.0
¥7-61-6 1.2,3-Trichlorobenzene ND 10
§7-64-) Acetime ND 1o
Suirugate Recovery
o . Compound Recovery (%) Limit (%) Candition
Dibrumolluoromethanc(surr 1) [N §0-116 rass
1,2-dichlorocthancd4(surr2) 103 §0-116 Pass
toluene-d8(sury3) 101 80-116 Pass
A hervmaflnarabeonscnelfciire1y 107 [N RN Uaee
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Environmental Rescarch Institute
The University of Connccticut
Valatile Organic Compound Results, Project:

Sample [dentification: {@105032-002,010321-ES-TSID, /I Repurting Date: 3/27/01
Laboratory Tdentification: ‘0103032-002 Sample Matrix: Aqueous
Samnpling Date: A2100 Repurt Data File: ol0 103250 x]s.
Sample Receiving Date: 32001 Raw Data File: 01032311.D
Date Analvzed: 03/26/20 -1:7: Method: EPA-8260
CAS Nusuber Name Concentratinn{uz/l) MOL (uz/l)
7ET1-K Dhichiorodifluoromcting ND 34
- 73873 Chlorometlsme ND 1.0
7501 -4 Chlorocthene(Viny! Cldonde) 24.0 2.0
74-%3.9 Rroamoemethane ND 2.0
75-00-3 Chlorocthung ND 20
—
{ T304 Uy horf luorometlume ND) 1
[ FATKARS| 1 -Ehvehlorocthene ~ND 10
PARTD B thehloromethane 26 10
e id-id-d AITBE ND 30
156G-61-5 (trans)-1,2-Dichloruethene ND 3.0
75-34-3 1.1 -Dichloracthane NI 1.0
TN-9R.3 Metlivd Ethyl Ketone (MEK) ND 10
93207 2 2-Dichloroprapane ND 10
156.59.2 (eisy 1. 2-Dichlorocthenc 3747 [Ki)
74-97-5 Rromochtoromethang ND 0
67-06-3 Cilorotorm NI tu
T 71-55-6 T.1.1-1 nehloroctlane b 1
363-5%-6 1,1-Dichloropropene ND 20
5G+23-5 Tetrachloromethane ND 1.0
71-43-2 Benzene ND 1.0
107-06-2 1,2-Dichloracthane ND 1.0
79-01-6 Trichlorocthene 33.% 1.0
TK-87-5 1,2-Dichloropropanc ND 1.0
74-95-3 Dibromomcthane ND 1.0
75.21-3 RBromodichloramethiane ND 2.0
FO0G] -0 .8 (eis)- 1. 3-Dichioropropenc NI 2.0
10%-10-1 MIBK ND 2.0
JUX-KB-3 Toluenc 2.0 .0
10061402-6 (trans)-1,3-Dichloropropene ND 1.0
79-00.5 1,1,2-Trichloroethane ND 30
142-28-9 {,3-Dichloropropane ND 2.0
127-184 Tetrachloroethene 18.0 2.0
L_ 124-48-1 Dibromochioromethane ND 3.0
106-93-4 1,2-Dibromoethane ND 1.0
10%-90-7 Chlorohenzenc ND 1.0
630-20-6 1.1.1,2-Tetruchlorocthune ND 2.0
1ae-41-4 Ethvlberzene ND 1.0
JOR-3¥-3 m-Xylene + p-Xylene 13 2.0
95476 o-Nvlene ND 1.0
00423 Strene ND 7.0
75-25-2 Bromofom ND 140
9%-32-% iso-Propylbenzene ND 2.0
79-34-5 1,1,2.2-Tetrachlorocthane ND 2.0
96-18-4 1.2 3-Trichloroprapane ND 2.0
10%-86-1 Bromohenzene ND 1.0
103-65-1 u-Propylbcnzene ND 1.0
1U%-67-8 1.3.5-Tamethylbengzene ND 1.4
106-43-4 1-Chloratoluene ND 1.0
95.49-% 2-Chlorotoluene ND 1.0
9%-06-9 tert-Butylhenzene ND 1.0
95-63-6 1,2.4-Trimethylbenzene ND 20
135-98-X sec-Butylbenzene ND 1.0
99-%7-6 4-is0-Propyltolucne ND 1.0
§31-73-1 1.3-Dichiorohenzene ND 1.0
106-46-7 1.4-Dichiorobenzene ND 1R
104-3]-% u-Huvlbenzene ND 1.0
43.50-1 1. 2-Dichlorubenzene ND 1.0
OH-12-8 1.2-Ihbramao-3-chloropropane ND 0.0
12058241 1.2.3-Trchlorobenzene ND 10
X763 Hexachlorobutndiene ND 3.0
91-20-3 Naplithalene ND 2.0
X7-61-6 1,2.3-Trichlorobenzene ND 10
67-64-1 Acetone ND 10
Surrogate Recuvery
- Compound Recovery (%) Liit (%) Condition
Dibromolluoromethanc{surrl} 101 %0-116 Pass
1,2-dichloroethanc-d4(sur2) 103 $0-116 Pass
toluene~dB(sure3) 99 R#0-116 Pass
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APPENDIX B:

The GC-MS analysis raw data of Task 1B samples
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compaund Results, Project: ESTreatibility Tests

Sample 1dentification: STMIX 40 PPB Reporting Date: 4/11/01
Laboratory ldentification: Sample Mutrix: Aqueous
Sampling Date: Report Data File: 010409 .xls.
Sample Receiving Date: Raw Data File: 01040904.D
Date Anabvzed: 0479720 -1:2: Method: EPA-8260
CAS Nuniber Name Concentration(ug/L) Recovery %
75-71-8 Dichlorodifluoromcthane 233 58%
74-87-3 Chloronxthane KW T
75-01-4 Chloroethene{ Vinyl Cliloride) 31.2 T4%
73-83-9 Bromomethane 38.2 95"
75-00-3 Chlorocthane 35.8 Q0%
75-69-4 Trichloroflugramcthane 30.2 15%
75-35-4 i.1-Dichloroethene 36 80%
75-09-2 Dichloromethane 43 10%%,
01634-04-4 MTBE 40.7 102%
156-60-5 (trans)-1,2-Dichlorocthenc 36.9 92%
75-34-3 1.1-Dichloroethane 389 97%
78-93-3 Methyl Ethyl Ketone (MEK) 37 92%
594-20-7 2,2-Dichloropropanc 4316 109%
156-59-2 (cisk1,2-Dichlorocthene 8.6 97%
74-97-5 Bromochloromethane 384 96%
67-66-3 Chloroform 394 99%
71-55-6 1,1,1-Trichlorocthane 36.1 90%
563-58-6 1,1-Dichloropropene 36.0 90%
56-23-5 Tetrachloromethane 34.0 © 85%
T71-43-2 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 409 102%
74-95-3 Dibromomethane 39.8 100%
75-27-4 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 Tolucne 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%
127-18-4 Tetrachlorocthene 35.7 89%
124-48-1 Dhibromochloronethane 37.7 94%
106-93-4 1,2-Dibromocthance 378 95%
108-90-7 Chlorobenzene 38.7 97%
630-20-6 1,1,1,2-Tetrmchiorocthane 38.1 95%
100414 Ethylbenzene 339 97%
108-38-3 m-Xylene + p-Xylene 78.0 98%
95476 o-Xylene 39.6 95%
100-42-5 Styrene 385 96%
75-25-2 Bromoform 353 88%
98-82-8 150-Propylbenzene 37.4 93%
79-34-5 1,1,2,2-Tetrachlorocthane 38.9 97%
96-18-4 1.2,3-Trichloropropane 387 7%
108-86-1 Bronmobenzene 384 96%
103-65-1 n-Propylbenzene 38.1 95%
108-67-8 1,3,5-Trimethylbenzene 38.2 95%
106-43-4 4-Chlorotoluene 38.2 96%
95-49-8 2-Chlorotoluene 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-i%0-Propyltoluene 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-3chloropropane 32.7 82%
120-82-1 1,2,4-Trichlorobenzene 37 92%
8768-3 Hexachlorobutadiene 34.8 87%
91-20-3 Nephthalene 35.4 89%
87-61-6 1,2,3-Trichlorobenzenc 37 9%
6§7.64-1 Acetone 36 90%
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofiuoroawtbane(murri ) 98 80-116 Pass
[12-dichloroethano-04(sur2) 99 80-116 —Piss
toTuens-d8{mur3) 100 80-116 Tass
P Y e S Sy Ly e an 1 n | = Y T3
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatlbility Tests

Sample Identification: STMIX 40 PPB ULTRA Reparting Date: 4/11/01
Laboratory ldentification: Sample Matrix: Agqueous
Sampling Date: Repart Data File: 010409 xls.
Sample Receiving Date: Raw Data File: 01040905.D
Date Anulvzed: 0479720 -1:1: Method: EPA-3260
CAS Numsher Name Concentration{ug/L) Recovery %
75.71-% Dichloredifluorometharic 555 139%%
74-87-3 Chloronmethane 437 109%%
75-01-4 Chloroethene(Vinyl Chloride) 45.2 {13
74-439 Bromomcthane 399 10U
75-00-1 Clloroethanc 375 9%
75-69-4 Trichlorofluoronwthanc 3481 95%%
75-35-4 1,1-Dichlorocthene 44 {10
75-09-2 Dichloroncthane 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-Dichloropropane 48.3 121%
156-59-2 (cis)1,2-Dichlorocthene 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-Dichloropropenc 40.5 101%
56-23-5 Tetrachloronmethane 40,5 "101%
71-43-2 Benzeme 43.6 109%
107-06-2 1,2-Dichlorocthanc 43.2 108%
79-01-6 Trichloroethene 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-Dichloropropene 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-Dichloropropane 39.7 99%
127-18-4 Tetrachloroethenc 39.2 98%
124-48-1 Dibromochloromethance 39.2 98%
106-934 1,2-Dibromoethane 393 98%
108-90-7 Chlorabenzene 41.2 103%
630-20-6 1,1,1,2-Tetrachloroethane 40.3 101%
100414 Ethylbenzene 422 106%
108-38-3 T Xylenc + p-Xylene 849 106%
9547-6 o-Xylene 42.8 107%
100-42-5 Styrene 40.3 101%
75-25-2 Bromoform 37.0 92%
98-82-8 150-Prop ylbenzene 39.7 99%
79-34-5 1,1,2,2-Tetrachlorocthane 39.5 99%
96-184 1.2,3-Trichloropropane 392 98%
108-86-1 Bromobenzenc 40.1 100%
103-65-1 n-Propylbenzene 42.1 105%
108-67-8 13,5-Trimethylbenzene 41.5 104%
106-43-4 4-Chlorotoluene 40.9 102%
95-49-8 2-Chlorotolucne 43.8 110%
9806-9 tert-Butylbenzene 411 103%
95636 1 2,4-Trimcthylbenzene 416 104%
135-98-8 sec-Butylbenzene 39.7 99%
99-87-6 4-iso-Propyltoluence 39.7 99%
541-73-1 1 3-Dichlorobenzene 40.5 101%
106-46-7 1,4-Dichlorobenzenc 404 101%
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 354 83%
120-82-1 1,2,4-Trichlorobenzene 40 99%
8§7-68.3 Hexachlorobutadiene 39.1 98%
91-20-3 Naphthalene 31.1 94%
87-61-6 1,2 3-Trichlorobenzene 40 9%
67-64-1 Acctone ND HVALUE!
Surfegate Recovery _ —
Compound Recovery (%) Limit (%) Condition_
Y] 99 80-116 (173
thano-dA(surr2) 101 ~80-116 Pass
aar3) 101 BO-116 ‘Pass
w T ra I3} GR] [GXREL] HFaxe
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample [dentification: ST MIX 40 PPB ULTRA Reparting Date: 4/11/01
Labaratory Ideatificution: Sample Matrix: Aqueous
Sampling Date: Report Data File: 010409 xls.
Sample Receiving Date: Raw Data File: 01040934.D
Date Analvzed: 04710720 -1:0: Methed: EPA-8260
CAS Number Name Concentration(ug/L) Recovery %
75.71.8 Dichloredilluorone thane 46.8 117%
74-87-3 Chiorome thane 46.1 115%
75-01-4 Chlorocthene{ Vinyl Chloride) 41.4 103%
74-83-9 Bronome thane 47.3 118%
75-000-3 Chleroethane 42.0 105%%
75-69-4 Trnchioto fluoronu:thane 34.5 6%
75-35-4 1.1-Dichlorocthunc 40 101%
754092 Dichlorormethane 43 103%
01634-04-4 MTRBE ND NA
156-60-5 (trans)-1,2-Dichloroethene 40.3 101%
75-34.3 1.1-Dichlorocthane 411 103%
78-93-3 Methyl Ethyl Ketone (MEK) ND NA
594-20-7 2.2-Dichloropropane 28.5 T1%
156-59-2 (cisf1.2-Dichloroethene 382 96%
74.97-5 Bromochloromethane 39.5 99%
67-66-3 Chloroform 40.2 101%
71-55-6 1,1,1-Trnichloroethane 383 96%
563-53-6 1,1-Dichloropropene 374 93%
56-23-5 Tetrachloronethane 373 © 93%
7143-2 Benzene 41.3 103%
107-06-2 1,2-Dichlorocthane 422 105%
79-01-6 Trchlorocthene 42.5 106%
73-87-5 1,2-Dichloropropsnc 40.5 101%
74-95-3 Dibromomethane 41.1 103%
75-27-4 Bromodichloromethane 40.1 100%
10061-01-5 (cis)y1,3-Dichloropropenc 38.1 95%
108-10-1 MIBK ND NA
108-88-3 Toluene 38.5 96%
10061-02-6 (trans)-1,3-Dichloropropene 375 94%
79-00-5 1.1,2-Trichloroethanc 38.3 96%
142-28.5 1,3-Dichloropropane 38.2 96%
127-184 Tetrachloroethene 353 88%
124-48-1 Dibromochloromethane 37.2 93%
106-934 1,2-Dibronoethane 383 96%
108-90-7 Chlorebenzene 388 97%
630-20-6 1,1,1,2-Tetrachloroethane 38.5 96%
100-41-4 Ethylbenzene 39.6 99%
108-38-3 mXylene +p-Xylene 78.8 98%
95476 o-Xylene 20.2 100%
100-42-5 Styrenc 38.1 95%
75-25-2 Bromoform 34.6 86%
98-82-8 190-Propylbenzenc 37.0 92%
79-34-5 1,1,2,2-Tetrachlorocthane 33.0 83%
96-18-4 1,2,3-Trichloropropane 37.9 95%
108-86-1 Bromobenzene 38.2 95%
103-65-1 oPropylbenzene 38.7 97%
108-67-8 13 5-Trimethylbenzene 38.6 96%
106434 4-Chlototoluene 36.8 92%
95-49-8 2-Chlorotoluene 404 101%
98-06-9 tert-Butylbenzene 42.9 107%
95-63-6 1,2,4-Trinethylbenzene 386 96%
135-98-8 scc-Butylbenzene 35.9 90%
99-87-6 4-1%0-Propyltoluene 363 91%
541-73-1 1,3-Dichlorobenzene 376 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-3chloropropanc 320 80%
120-82-1 1,2,4-Trichlorobenzene 36 89%
87-68-3 Hexachlorobutadience 33.7 84%
91-20-3 Naphthalene 342 B5%
87-61-6 1,2,3-Trichlorobenzene 36 8§9%
67-64-1 Asctone ND NA
Surrogate Recovery
Cempound Recovery (%) Limit (%) Condition
Dibremnfluoramethepe(aurr!) 99 80-116 Yass
1,2~dichloroothane-d4{ mirr2) 103 80-116 Pass
oimens-di{sat3) 100 B0-116 Pass
" [CRcomnfinarch ) 103 80-120 Pass
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Environmental Research Institute
The University of Connecticut
Valatile Organic Compound Results, Project: ESTreatibllity Tests

Sample [dentificatinn: LAB BLK Reporting Date: 4/11/01
Luboratory [dentification: Sample Matrix: Agqucous
Sampling Date: Report Data File: 010409 xls.
Sample Receiving Date: Raw Data File: 01040910.D
Date Analyzed: 047920 -1:4: Method: EPA-8260
CAS Nuthber Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodilluoromethane ND 0.3
74-87-3 Chioronxthane ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonide) ND 0.2
74-81-9 Bramorhe thane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trichlorofluoronxthane ND 0,1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromethane ND ]
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 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (c1s)-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-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
7143-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0,1
79-01-6 Tnchlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichloromethanc 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 Dibrormchloromethane 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
100-41-4 Ethylbenzene ND 0.1
108-38-3 mrXylene + p-Xylene ND 0.2
95476 o-Xylene ND 0.1
10042-5 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-Trichloropropanc ND 0.2
108-86-1 Brormobenzene 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 Q.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trinethylbenzene 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-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibrono-3chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
8§7-68-3 Hexachlorobutadiene ND 03
91-20-3 Naphthalene ND 0.2
87-61-6 1.2,3-Trichlorcbenzene ND 1
67-64-1 Acctone ND 1
Sun'!]ﬁejnnovery
Compound Recovery (%) Limit (%) Conditlon
" | Dibronwfuoronsthanc(suor1) 101 80-116 Fass
[17-dlchlorocthane-dA(mir2) 108 80-114 Pass
tolnege-d8(mrr3) 100 80-116 Pass
Abhmenflunrobenzene! micr4) 102 20-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identiflcstion: LAB BLK (SP1) Reporting Date: 4/11/01
Labaratory Identification: Sample Matrix: Agqucaus
Sampling Date: Report Data File: 010409.xls.
Sample Receiving Date: Raw Data File: 01040907.D
Date Analvzed: G4/9720-1:2: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodiflucromethane ND 0.3
74-87-3 Chlotormethane ND 0.1
T75-01-4 Chloroethene( Vinyl Chlonde) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 02
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene 22 1
75-09-2 Dichlororm:thane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthenc ND 0.3
75-34-1 1,1-Dichoroethane ND 0.1
78-93-3 Methy! Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichlorgpropane ND 0.1
156-59-2 (¢is)-1,2-Dichloroethene ND 0.1
74-97-5 Bromochlorome thane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropens 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 Trichlorocthene 21.2 0.1
78-87-5 1,2-Dichleropropanc ND 0.1
74-95-3 Dibrommomethane ND 0.1
75-214 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK . ND 0.2
108-88-3 Tolueye 220 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-Dichloropropance ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochlorome thane ND 0.3
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chlorobenzene 22.0 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
100425 Styrene KD 0.2
75-25-2 Bromoform ND 0.1
98-82-8 130-Propylbenzene ND 0.2
79-345 1,1,2 2-Tetrachloroethanc ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylben2ene ND 0.1
108-67-8 1,3 ,5-Tnmethylbenzene 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-Trmethylbenzene ND 0.2
135-98-8 scc-Butylbenzenc 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 o-Butylbenzene ND 0.1
95-50-1 1,2-Drchlorobenzene ND 0.1
96-12-8 1,2-Dibrome-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
“87-68-3 Hcxachlorobutadiene 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
Compeund Recovery (%) Limit (%) Condition
- W 102 80-116 Pass
1 murr2) 109 80-116 Yass
tohane-ab{sixr3) 100 30-116 Pass
4-bromofluarobenremo(surrd) | 102 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10403-181-0h Reporting Date: 4/11/01
Laboratory Identification: (0104012-001 .- Sample Matrix: Agqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040915.D
Date Analyvzed: 04/9720 -1:8: Method: EPA-8260
CAS Number Name Concentration(ug/l.) MDL (ug/L)
75-71-8 Dichlorodi fluarotrethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene( Vinyl Chlonde) 6.3 0.2
74-83-9 Brarmomethane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trchlorofluoromethane ND 0.1
75-35-4 1.1-Dichlotocthence ND 1
75409-2 Dichlorormethane ND 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-343 1,1-Dichlorocthane ND 0.1
78-93-3 Methy! Ethyl Ketone (MEK) ND )
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 {cis)-1,2-Dichloroethenc 324 0.1
74-97-5 Bromochlorornethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Tnchlorocthanc ND 0.1
563-58-6 1,1-Dichloropropene ND 02
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 7.9 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 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-Trichiorocthane ND 0.3
142-28-9 1 3-Dichloropropanc 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 Chlorcbenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzone ND 0.1
108-38-3 mrXylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
T00-42-5 Styrene ND 0.2
75-25-2 Brormoform 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-Tnchloropropane ND 0.2
108-86-1 Brormobenzene ND 0.1
103-65-1 t-Propylbenzene ND 0.1
108-67-8 1,3,5-Trmethylbenzenc 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-i30-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 o-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.3
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadicene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
6§7-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofiustorethans{exr]) 99 80-116 —Pass
1 2-dickiorootheno-d4(sutr2) 108 80-116 (1373
tolnoto-da(wr3) 100 80-116 (3
y — = =y (15 RO_120 ‘Viss




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Profect; ESTreatibility Tests

Sarnple [dentificatinn: 10403-1B1-0(D) Reporting Date: 411/01
Laborstory Identification:  0104012-002,- Sumple Matrix: Aqueous
Sampling Date: 4/6/0} Report Data File: 010409.xls,
Sample Receiving Date: 4/9/01 Raw Data File: 01040916.D
Date Analyzed: 04/ 9720 -1:9: Method: EPA-8260
CAS Number Name Concentration(ug/L) MODL (ug/L)
75-71-8 Dichlorodiluorome:thanc ND 0.3
74-87-3 Chloromethanc ND 0.1
75-01-4 Chlorocthene{ Vinyl Chlonde) 6.5 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-694 TrichJoroflunromethanc ND 0.1
75-15-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichloromethane 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthence 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-Dichloropropanc ND 0.§
156-59-2 {cis}1,2-Dichloroethene 33.9 0.1
74-97-5 Bromochloromcthane 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
56423-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene 8.4 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomcthane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-0}-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-Dichlorapropene 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 L5 0.2
124-48-1 Dibromochlorormethane 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-Tetmchlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene +p-Xylene 0.7 0.2
954716 o-Xylcne ND 0.1
100-42-3 Styrene 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
96-13-4 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-Chiorotoluenc ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
9806-9 \crt-Butyibenzene 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
541-713-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 r-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 02
87-61-6 1.2 3-Trichlorobenzene ND 1
" 671641 Acetone ND 1
Surrogate Recovery
Compound ~ Recovery (%) Timit (%) Conditien
- | Dibronofiucromuthanc(merr 1) 100 ~B0-116 Pass
1,2-Hobloroethene-dA(mr2) 108 — 80-116 Pass
tolnone-d8{ srr3) 100 30-116 Pass
] TmT—y el SRRy j—"y Y 1na [GNET) Haee
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-182-0h Reporting Date: 4/11/01
Laboratory Identification:  0103012-003- Sample Matrix: Aqueous
Sampling Date: 46/01 Report Data File: 010409 xls.
Sample Recciving Date: 49/01 Raw Data File: 01040917.D
Date Analvzed: 04/ 920 -1:0: Method; EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dicllorodifluoromuthane ND 0.3
74-87-3 Chloron:thane ND 0.1
75-01-4 Chlorocthene(Vinyt Chiloride) 6.3 0.2
74-%3-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluorome:thanc ND 0.1
75-35-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichlorom:thane ND i
11634-04-4 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-Dicldoropropanc ND 0.1
156-59-2 (c1s)-1.2-Dichloroethene 32.0 0.1
74-97-5 Bromochlorome thane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trnchlorocthance 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 7.7 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibronomethane 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 03
142-28-9 1,3-Dichloropropanc ND 0.2
127-184 Tetrachloroethene 1.3 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibronmoethane 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 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
98-82-8 150-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
103-65-1 n-Propylbenzene ND 0.1
108-67-8 13,5-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-i%0-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-Trnchlorobenzene ND 1
§7-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzenc ND 1
67-64-1 Agctone ND 1
Swrogate Recovery
Cempound Recovery (%) Limit (%) Condition
Dibromothsoromethanc(sarr1 ) 101 80-116 Pass
[1,3-dlckloroethano-dA{ marr7) 109 80-116 Pass
toloene-d8{sarr'3) 100 80-116 Pass
ak frtnenh {mrrd) 104 80-120 Fass




Environmental Research Institute
The University of Connecticut
Volutile Organic Cornpound Results, Project: ESTreatibllity Tests

Sample ldentification: 10403-1B2-0(D) Reporting Date: 4/11/01
Laborutory Ideatiflcation:  0104012-004- Sample Mautrix: Aqueous
Sampling Date: 4/6/01 Report Duta File: 010409.xls.
Sumple Receiving Date: 49/01 Ruw Data File: 01040918.D
Date Analyzed: 03/ 9/20 -1:0: Methnd: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodif{luoromethanc ND 0.3
74-57-3 Chloromethane ND 0.1
75-01-4 Chiloroethene( Vinyl Chionide) 6.2 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chiorouthune ND 0.2
75-69-4 Trchlorotluorom: thane ND 01
75-35-4 1.1-Dicldorocthene ND 1
75-09-2 Dichloronx:thane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (truns)-1,2-Dichloroethenc ND 0.3
75-34-3 1,1-Dichleroethane 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 3217 0.1
74-97-§ Bromochlorome thane 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 Tetrachloromethanc ND 0.1
71-43-2 Benzeoe 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-Dichloropropanc ND 0.1
7495-3 Dibrormomethane 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-Trichloroethance ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethenc 13 0.2
124-48-1 Dibromochlorome thane ND 03
106-93-4 1,2-Dibromoethane 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 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 is0-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropance 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-Chlorotolucnc 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-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1.2-Dibromo-3chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene WD 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
~ | Dibromofivoromothano(srr1 ) 100 80-116 - Fass
1,2-diohloroothane-dA{ murr2) 110 80-116 Pass
toluene-dB(RaT3) 100 80-116 Pass
erhaneanel mrrd) 103 80-120 Pass |




Environmental Research Institute
The University of Connecticut
Volatile Qrganic Compound Results, Project: ESTreatibility Tests

Sample dentification: 10403-1B3-0h Reporting Date: 4/11/01
Laborutary Identification:  0104012-005 - Sample Matrix: Aqueous
Sampling Date: 4601 Report Data File: 010409 xls.
Sample Receiving Date: 4901 Raw Data File: 01040519.D
Date Analvzed: 04/920-1:1: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluorome thane ND 03
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 6.3 0.2
74-33-9 Bronwome thane ND 0.2
15-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichloroethenc ND 1
75+09-2 Dichloromethanc ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthcne ND 0.3
75-34-3 1,1-Dichlosoethane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2.2-Dichloropropane ND 0.1
156-99-2 (cis)-1,2-Dichloroethene 31.8 0.1
74-97-5 Brotmochlotomethane 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 Trichlorosthene 77 0.1
78-87-5 1,2-Drchloropropane ND 0.1
74-95-3 Dibromomethance 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
108-38-3 Tolucne ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlotoethane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachlorocthene 13 0.2
124-48-1 Dibrotmchlorometbane ND 0.3
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chlorgbenzenc ND 0.1
630-20-6 1,1,1,2-Tetrachloroethanc ND 0.2
100414 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styfene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 150-Propylbenzene ND 0.2
19-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzence 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-Chlorotoluenc ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Tnnxethylbenzene ND 0.2
135-98-8 sc¢-Butylbenzenc 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-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-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
§7-63-3 Hexachlorobutadicne 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
. | Ditromo fiuorome! maerl 10} 80-116 rass
1 wrr2) 108 20-116 Pass~__ |
jrolnene-d8(surt3) 100 30-116 Pass
[4-bromotinorobenzens(aerrd ) 104 80-120 Pass

1 NTV & Nt Netartad
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Environmental Research Institute
The University of Connecticut
Volutile Organic Compound Results, Project: ESTreatibility Tests

Sample [dentification: 10403-1B1-2h Reporting Date: 4/11/01
Luboratory ldentification:  0104012-006 Sample Matrix: Aguecous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Receiving Dute: 4/9:01 Raw Data File: 01040920.D
Dute Analvzed: 04710720 -1:2; Mecthad: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichloradifluoronx:thane ND 0.3
T4-87-3 Chjorornethane ND 0.1
75-01-4 Chloroethenc(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-Dichloroethene ND 1
75-09-2 Dichioromethane 1 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 Mcthyl 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 Q.1
71-35-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND Q.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene 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 0.2
1006 1-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-83-3 Toluene ND 0.1
1006 1-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trchloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 1.0 0.2
124-48-1 Dibromochloromethane ND 03
106-934 1,2-Dibromocthane ND 0.1
108-90-7 Chlormobenzene 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 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-Tetrachloroethane ND 0.2
96-18-4 1,23-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-Trimethylbenzcne 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 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-Butylbenzenc 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-Trichlorobenzens ND 1
§7-68-3 Hexachlorobutadienc ND 0.3
91-20-3 Naphtbalene ND 0.2
87-61-6 1.2,3-Trichlorobenzenc ND 1
67-64-1 Acctlone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofinorosmsthane{ sarr 1) 102 80-116 488
1 mrr2) 109 §0-116 Pass
‘oluone-d8{mar3) 100 80-116 Fass
4broro fluorobenzene( sur4) 104 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Idcntification: 10403-1B2.2h Reporting Date: 4/11/01
Laboratory Identification:  0104012-007 Sample Matrix: Aqueous
Sampling Date: 4/6:01 Report Data File: 010409 .xlx.
Sample Receiving Date: 4/9/01 Raw Data File: 01040921.D
Date Anulyzed: 04/10720 -1:1: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/l)
75-71-8 Dichlorodifluorom:thane ND 0.3
74-37-3 Chloromethane ND 0.1
75-01-4 Chloroethence( Vinyl Cldonide) ND 0.2
74-83-9 Bromomthane ND 0.2
75-00-3 Chloroethanc ND 0.2
75-69-4 Trichlorofluoromethane 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 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,3-Dhchloropropane 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-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloeromethane ND - 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichlorocthene 0.5 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (c15)-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-Trichloroethane ND 03
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetmachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 03
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
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 Styrene ND 0.2
75-25-2 Bromoform ND Q.1
98-82.-8 130-Propylbenzene ND 0.2
79-34-5 1,1,2,2-TetrachJoroethane 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
106434 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 teri-Butylbenzene ND 0.1
95-63-6 1,2 4 Trimethylbenzence 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-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-chloropropane ND 0.6
120-82-t 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 03
91-20-3 Naphthalene ND 0.2
87616 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
-+ {ibrompforometns{axur 1) 101 #0116 Pass
%w(mz) 109 80-116 Pass
{0 sarrd) 100 80-116 Pass
Hocrobenzeno{aird) 103 80-120 Pass
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10403-183-2h Reporting Date: 411,01
Laboratory Identification:  0104012-008 Sample Matrix: Agueous
Sampling Date: 4601 Report Data File: 010409 .xls.
Sample Receiving Date: 4901 Raw Data File: 01040922D
Date Analvzed: 0471020 -1:1: Method: EPA-$260
CAS Number Name Coneentration(ug/L) MDL (ug/L)
75-T1-8 Dichlorodifluoronwthane ND (.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene( Vinyl Chloride) 6.1 0.2
74-83-9 Bromonxthane ND 0.2
75-00-3 Chloracthenc ND 02
75-69-4 Tnchlorofluoromethane ND 0.1
75-35-4 1.1-Dichloroethene ND 1
75-09-2 Dichloromethane 1 |
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34-3 1.1-Dichloro¢thane 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 31.5 0.1
74-97-5 Bromochloramethane 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 ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene 8.1 0.1
78-87-5 1,2-Dachloropropanc 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-Dichlotropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichlorepropane ND 0.2
127-18-4 Tetrachloroethene 1.6 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibrormoethane 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 m-Xylene + p-Xylene 0.7 0.2
954746 o-Xylene ND 0.1
100-43-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 130-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetvachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o Propylbenzenc ND 0.1
108-67-8 13,5-Trimethylbenzene ND 0.1
106-43-4 4-Chiorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzenc ND 0.1
95-63-6 1,2,4-Trimcthylbenzene ND 0.2
135-98-8 scc-Butylbenzenc ND 0.1
99-87-6 4-150-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-Dibroro-3-chloropropane ND 0.6
120-82-1 1.2.4-Tnchlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87616 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
[ Conpound Recovery (%) Limit (%) Condition
Dibromo mrrl 100 80-116 Vass
1 wrr2) 109 80-116 Pass
ol ) 100 80-116 Pass
4-brosno! murr4) 104 80-120 YASS
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Environmental Research Institute
The University of Connecticut
Volattle Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B1-8h Reporting Date: 4/11/01
Labaratary Identification:  0104012-009 Sample Matrix: Agqueous
Sampling Date: 4/0/01 Report Data File: 010409 xls.
Sample Receiving Date: 49/01 Ruw Data File: 01040923.D
Date Analvzed: 04710720 -1:2; Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichleroditluoramethane ND 0.3
74-87-3 Chloronethanc ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonde) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Cllorocthane ND 0.2
75-69-4 Trichlorofluoronu:thane ND 0.1
75-35-4 1,1-Dichlorocthene ND i
75-09-2 Dichlorom:thane 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)- 1,2-Dichloroethenc 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-Dichlorocthenc ND 0.1
74-97.5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trchloroethane 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 0.6 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 (c15)-1,3-Dichloropropene ND 0.2
108-19-1 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
106-93-4 1,2-Dibtormocthane ND 0.1
108-90-7 Chlorgbenzzne 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 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-Trichloropropane ND 0.2
108-86-1 Bronmobenzene ND 0.1
103-65-1 n-Prop ylbenzene ND 0.1
108-67-8 13 5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND Q.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-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-Dibrommo-3<hlaropropane 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 Acclone ND 1
Surrogate Recovery _
Compound Recovery (%) Limit (%) Condltion
+ |Dibromofimoromethenc(mrr1) 100 80-116 Pass
1,7 Hlchloroathans-d4{ sir2) 109 80-116 Pass
tolnene-dS(sarrd) 100 80-116 Pass
4-bronofiuorcbensene(surd) 102 80-120 rass
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample [dentificution: 10403-18B2-8h Reporting Dute: 4/11/01
Laborutory Ideatification:  0104012-010 Sumple Matrix: Aqucous
Samplinyg Date: 46:01 Report Data File: 010409 xls.
Sample Recriving Date: 49101 Ruw Data File: 01040924.D
Date Anulyzed: 04/10/20 -1:3: Method: EPA-8260
CAS Number Name Cancentration{ug/L) MDL (ug/L)
75-71-% Diclloredifluorome tane ND 03
T74-87-3 Chloronwthone ND 0.1
75-01-4 Chlorocthenc(Vinyl Chloride) ND 0.2
74-83-9 Bromome thaoe ND 0.2
75-00-3 Clloroethane ND 0.2
75-69-4 Trichlorofluoromcthane 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-Dichlorocthene ND 0.3
75-34-3 1,1-Dichiorocthane ND 0.1
78-93-3 Methyl Ethy! 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-Trichloroethane ND 0.1
$63-58-6 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-Dichlorocthanc ND 0.1
79-01-6 Trichlorocthene 0.5 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromonethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)13-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Tolucoe 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 0.3
106-93-4 1,.2-Dribromocthane ND 0.1
108-90-7 Chlorobenzenc ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzenc ND 0.1
108-383 mXylene + p-Xylone ND (i3
95-47-6 o-Xylene ND 0.1
10042-5 Styrene ND 0.3
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 Bromobenzenc ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3 5-Trimethyibenzene 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-is0-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
87-63-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzenc ND 1
67-64-1 Acelonc ND
Surrogate l-lmvery
Compound Recovery (%) Limit (%) Cendition
) 100 80-116 " PasS
1 theno-dA(warr2) 109 80-116 Pass
‘ o) 99 80-116 rass
muTe) 104 80-120 “Pass |

ND = Not Detected



Environmental Research Institute
The University of Connecticut
Volotile Orgunic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10403-1B3-8h Reporting Date: 4/11/01
Lahoratory Identification:  0104012-011 Sample Matrix: Aqueous
Sampling Daute: 46/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9:01 Raw Data File: 01040925.D
Date Anulyzed: 0471020 -1:4: Method: EPA-8260
CAS Number Nanwe Concentration{ug/L) MDL (ug/l)
75-71-% Dichlorodi (luoromethane ND 0.3
74-47-3 Chloronwthane ND 0.1
75-01-4 Chlorocthene( Vinyl Chlondc) 6.0 0.2
74-43-9 Bromonmxthane ND 0,2
75:00)-3 Chloroethane ND 0.2
75-69-4 Trichlorofluoromu:thanc ND 0.1
75-35-4 1.1-Dichlorocthene ND 1
75-09-2 Dichloromethane 1 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 Methyl Ethyl Ketlone (MEK) ND 1
594.20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene 31.2 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 11, 1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichlorepropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
T1-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-0146 Trichlorocthene 8.3 0.1
78-87-5 t 2-Dichloropropanc ND 0.1
74-95-3 Dibromonethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)y-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 1.8 0.2
124-48-1 Dibrormochloromethane ND 0.3
106-93-4 1,2-Dhibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-41-4 Ethyibenzene 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
T75-25-2 Bromoform ND 0.1
98-82-8 i:0-Propylbenzene ND 0.2
79-34-5 1,1,2 2-Tetrachloyocthane ND 0.2
96-15-4 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-Trimethylbenzone ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotalucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4Trimethylbenzene ND 0.2
135-98-8 sce-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-Dichlorobenzence ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-5Q-1 1,2-Dichlorobenzens ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzenc ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalepe ND 0.2
87-61-6 1,2.3-Trichlarobenzene ND 1
67-64-1 Acelonc ND 1
te Recovery
. Compound Recovery (%) Limit (%) Condition
Ditromofiuorome thano( serrl ) 100 80116 a88
1 thanc-dA(surr2) 109 80-116 Pass
o)) 100 80-116 — Pass____|
warrd) 104 80-110 Pass

N = Not Detacted



Environmental Research Institute
The University of Connecticut
Vaolatile Crganic Compound Results, Project;: ESTreatibllity Tests

Sample [dentification: 10404-1B1-22h Reporting Date: 4/11/01
Laboratory Identification:  0104012-012 Sample Matrix: Agucous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Recelving Date: 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)
75-71-3 Dichlorodifluoromethane ND 03
74-87.3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonde) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
15-69-4 Trichlorofluoronxthane ND 0.1
75-35-4 1,1-Dichlorocthenc ND i
75-09-2 Dichlorormrethane 1 1
01634-04~4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34.3 1,1-Dichiorocthane 0.9 0.1
78-53-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichlaropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloreform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichlorepropene 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-Dichloropropanc 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 02
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloroprapene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichioropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibronmoethane 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 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-Tetrachloroethane ND 0.2
96-18-4 1,2 3-Trichleropropane 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-Chlorotolucne ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 leri-Butylbenzene ND 01
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-3716 4-i%0-Propyliolucne 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
935-50-1 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 Hexachlorobutadicoe ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctope ND {
Surrogate Recovery
Cempound Recovery (%) Limit (%) Condition
warri 100 80-116 (133
1 werr2 108 80-116 (11
mrd) 100 80-116 (113
4-bromofiaorobentens( mirrd) 100 80-120 Pass

ND = Not Detocted
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Environmental Research Institute
The University of Connecticut
Volatlle Organic Compound Results, Project: ESTreatibillty Tests

Sample ldentification: 10404-182-22h Reporting Date: 4/11/01
Laboratory Identification:  0104012-013 Sample Matrix: Aqucous
Sampling Dute: 4/6:01 Report Data File: 010409 xls.
Sample Receiving Date: 4901 Raw Data File: 01040927.D
Date Analyzed: 04710720 -1:5: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichloradifluorome thane ND 0.3
74-87-3 Chlaromethane ND 0.1
715-01-4 Chlorocthene( Vinyl Chionde) ND 0.2
74-339 Bromomethane ND 0.2
75-00-3 Chlotocthane ND 0.2
75-69-4 Trichiorofluoromethane ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromethane 3 1
01634-04-4 MTBE ND 0.3
156-60-% (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND I
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cts)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Choroform 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-Dichjoroethane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibsormomethane 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 Tetrachloroethene ND 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
95-47-6 o-Xylenc ND 0.1
100-42-35 Styrene ND 0.2
75-25.2 Bromoform ND 0.1
98-82-8 T5o-Propylbenzene ND 0.2
79-34-5 1,1,22-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzenc ND 0.1
103-65-1 #-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
93636 124 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-Dichlorobenzenc ND 0.]
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 Naphthalcoe ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Smlmvery
Compound Recovery (%) Limit (%) Condition
Dibroaxfinoromathanc{ aar] ) 102 80-116 488
1 thane-d4( airx2) 110 80-116 PasS
Jio) nr3) 101 80-116 Pass
mirrd) 102 80-120 ass
ND = NotDetocted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentifieation: 10404-1B3-22h Reporting Datc: 4/11/01
Laboratary ldentification:  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 Analvzed: 04/10/20 -1:6: Method: EPA-8260
CAS Number Name Coneentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chlonde) 6.1 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-Dichjoroethene ND 1
75-09-2 Dichloromethane 1 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 .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 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-Dichlorepropenc 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 Trichlaroethene 8.0 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromome thane ND 0.1
75-27-4 Bromodichlarorrethane 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
75.00-5 I.1,2-Tricblorocthane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 2.0 0.2
124-48-1 Dibromochbloromethane 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 01
103-38-3 m-Xylene + p-Xylenc ND 0.2
95-47-6 o-Xylene ND 0.1
160-82-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 ise-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-Trimethylbenzenc ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chiorotolucne ND 0.1
98069 ter-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 4-150-Propylioluenc ND 0.1
541.73-1 13-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbeuzene 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-Trichlasobenzene ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20. Naphibalene ND 0.2
8761-6 1,23-Tnchlorobenzene ND 1
67-64-1 Acctone ND 1
te Recovery
Compound Recovery (%) Limit (%) Condition
. | Dibreaxfiwrcmsthane(murs 1) 101 80-116 T;%ss
1 thano-dd(marr2 110 80116 [3]
‘E&s) 4 100 ~T80-116 Piss
4 fiuorobenzonemrrd) 104 80-120 Pass |

"~ ND = Not Detectod




Environmental Research Institute
The University of Connecticut
Volatile Orgunic Compound Results, Project: ESTreatibility Tests

Sample Identificatlon: 10404-1B1-32h Reporting Datc: 4/11/01
Laboratory Identification: 0104012015 Sample Matrix; Agqueous
Sampling Date: 4/6/01 Repart Data File: 010409 xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040929.D
Date Analvzed: 04710720 -1:7: Method: EPA-8260
CAS Nuniber Name Concentration{ug/L) MDL (ug/L)
75-71-8 Diclilorodifluoromethsne ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-33.9 Bromonxthane ND 0.2
75-00-3 Chloroethane ND 0.2
75694 Tnchlorofluoromethane ND 0.1
75-35-4 1.1-Dichlaracthene ND 1
75-09-2 Dichloronethane 1 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 Mecthyl Ethyl Ketone (MEK) ND i
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (c1s)1,2-Dichloroethene ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Tnchloroethane 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 Dibromome thane ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (Gisy 1,3 Dichlorapropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (traps)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trchlorocthane ND 03
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-Dibrofmocthane 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 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 is0-Propylbenzenc ND 0.2
79-34-5 1,12 2-Tetrachloroethane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzence ND 0.1
103651 o Propyibenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzenc 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 4-150-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-Butylbenzenc 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 Acclone ND 1
Surrgate Recovery _
Compound Recovery (%) Limit (%) Condition
Dibrorms fuoromethanc{ sir 1) 101 80-116 - PARE |
17 Fchiloroe hane-da{ surr2) 110 80-116 Pass |
toluone-di(surr3 ) 101 §6-11§ ass |
4-bromo fluorobenzeno( mur4) 102 20-120 288




———

[

-ty

Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identificatlon: 10404-181-32(D) Reporting Date: 4/11/04
Labhoratory Identification:  0104012-016 Sample Matrix: Aqueous
Sampling Date: /6701 Report Data File: 010409 xIs.
Sumple Receiving Date: 49/01 Raw Data File: 01040%30.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 (.3
74-87-3 Chloromethane ND o0l
75-01-4 Chlorocthene(Vinyl Chloride) ND 02
74-83-9 Bromomethine ND 0.2
75-00-3 Chlorocthane ND .2
75-69-4 Trichlsrofluorormutluine ND 0.1
75-35-4 1,1-Dichlorocthenc NI 1
75-09-2 Dichlorom:thane 1 1
01633-04-4 MTBE WD 0.3
156-60-5 (trans)1,2-Dichlorocthence ND 0.3
75-34-3 {,1-Dichlorocthane [iX.] 0.1
78-93-3 Mcthyl Ethyl Ketone (MEK) ND i
594-20-7 2.2.Dichloropropance ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochleromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Tnchloroethane 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 Trichloroetbene ND 0.1
78-87-3 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethanc ND 0.1
75-27-4 Bromadichloromethane 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-Tricblorocthane 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-Dhbromoethane ND 0.1
108-90-7 Chlorébenzenc 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
98-32-8 Ts0-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Brormmobenzene ND 0.1
103-65-1 -, nZEne 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 sec- Butyibenzene ND 0.1
99-87-6 4-130-Propyltoluene WD 0.1
541-73-1 1,3-Dichlorobenzence 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-Dibrono-3-chloropropance ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphibalene ND 0.3
87-61-6 1,2.3-Trichlorobenzene ND 1
67-64-1 Acetonc ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
" [Divonofeorormethano(mur1) 101 BO-116 Pass
1 (hano-da(murZ) 108 80-116 Pass
(ol wrrd) 101 80-116 rFass
4-bronmoffuorobanzene( mirr4 ) 100 20-120 — Pass |

BT = T4 Fetnatad



Environmental Research Institute
The University of Connecticut
Vulatile Organiec Compound Results, Project: ESTreatibility Tests

Sample Identification: 10404-182-32h Reparting Date: 4/11/01
Lubaruatary Identification: 0104012017 Sample Matrix: Aqueous
Sampling Date; 4601 Report Duta File: 010409 xls.
Sumple Receiving Date: 4/9/01 Raw Duta File: 01040940.1>
Date Analvzed: 04710720 -1:3: Method; EPA-$260
CAS Number Name Concentration{ue/l.) MDL (ug/L)
75-71-8 Dichloroditluoromethane ~ND 03
74-37-3 Cldoromthane NI 11
75-01-4 Chlorocthene( Vinyl Chlonide) ND 0.2
74839 Dromomethane ND 02
75-00)-3 Chloroethane ND 0.2
75-69-4 Trichlorotluororxthane hibl 0.1
75-35-4 1.1-Dichlorocthene ND 1
75-09-2 Dichloromethane + 1
01633-04-4 MTRE ND 0.3
156-60-5 (trans)-1,2.Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocethane 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-Dichloroethene ND 0.1
74-97.5 Brotmochloromethane 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 0.7 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Drichloropropane ND 0.1
74-95-3 Dibromosmethane 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 Toluche 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 Dibromochlorommethane ND 0.3
106-93-4 1,2-Dibronoethane ND 0.1
108-%0-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane 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
100-42-5 Styrene WD 0.2
75-25-2 Bromoform ND 0.1
98-§2-8 150-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachtoroethanc 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-Trimethylbenzenc ND 0.1
10643-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzenc 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-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<hlorepropanc 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 1,23-Trichlorobenzenc ND 1
67-64-1 Acclone ND 1
Surtogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibrormofivorcamethane( sxrl) 101 80-116 - PAsSS
1 oroethano-a4(arrr2) 110 30-116 Pass
wre3) 100 80-116 — Pass
a-bromofluorobenzono( surrd) 103 80-120 Pass




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
Laborutory Identificution:  0104012-013% Sample Matrix: Aqueous
Sampling Date: 4601 Report Data File: 010409 xls,
Sample Receiving Dute: 4901 Raw Data File: 01040941.D
Date Analyzed: 04/10720 -1:3: Methad: EPA-8260
CAS Numbher Name Concentration(ug/l.) MDL (ug/L)
75-71-8 Dichorodifluoromethane ND 0.3
74-%7-3 Chloromethane ND 0.1
75-01-4 Chlarocthene( Vinyl Chloride) ND 0.2
74-83.9 Bromosnuthane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trchlorotluoronethane ND 0.1
75-35-4 1.1-Dichlorocthene ND 1
75-09-2 Dichloromethane k] 1
01634-04-4 MTBE ND 0.3
156-60-35 (trans)-1,2-Dichloroethene 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-Dichloracthenc ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-1 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 0.6 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 02
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-13-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
106-934 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 e Xylene + p-Xylene ND 0.2
95476 a-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-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-Tunmethylbenzene ND 0.1
106-434 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-Trimethylbenzene ND 0.2
135-98-8 sec-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 {,2-Dibrommo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalenc ND 0.2
§7616 1,2 3-Trichlorobenzene ND i
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Lirnit (%) Condition
mrrri) 100 80-116 Fass
1 thano-d4( surr2) 109 80-116 Yass
myred) 101 80-116 rFass
4-bromaflucrobenzeno( sirrd) 103 80-120 Fass




Environmental Research Institute
The University of Connecticut
Volatile Orgunic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10404-183-32h Reporting Date: 4/11/01
Luboratory Identificution:  0104012-019 Sample Matrix: Agucous
Sumpling Dute: 4i6/01 Report Data File: 010409.xls.
Sample Receiving Date: 4901 Raw Data File: 01040942.D
Date Analvzed: 0471020 -1:4: Method: EPA-8260
CAS Number Name Concentration(ug/1,) MDL (ug/L)
75-71-% Dichloroditluoronuthanc ND 0.3
74-587-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 59 0.2
74-83-9 Bromomethane ND 032
75-00-3 Chlorocthune ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1.1-Dichloroethene ND 1
75-09-2 Dichloromethane 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1.2-Dichloroethenc ND 0.3
75-34.3 1.1-Dichlaroethanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 3,2-Dichloropropane ND 0.1
156-59.2 (cis)-1,2-Dichloroethene 30.2 0.1
74-97-5 Bromochloromrethane ND 0.3
67-66-3 Chloroferm 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 ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene 7.8 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74953 Dibromomethane ND 0.1
75-27-4 Brormodichloromethane 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 03
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-Dibromoethane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroe thane 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
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
108-36-1 Bronmobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 13,5-Tonethylbenzene 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-Tnmethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluenc ND 0.1
541-73-1 13-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 p-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
87616 1.2,3-Trichlorobenzene ND 1
67-64-1 Acctonc ND 1
?urro‘l(e l-!novcry
Compound Recovery (%) Limit (%) Condition
mur]) 99 80-116 » PASS
1 nrr2) 108 80-116 f T13
Lol mxr3) 100 80-116 A8S
4-bromoflucrobanrene(mirrd) 103 80-120 Piss |

ND = Not Detoctod
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, P'roject: ESTreatibility Tests

Sample Identification: 10405-1B1-48h Reporting Date: 4/11/01
Laboratory ldentificution:  0104012-020 Sample Matrix: Aqueous
Sampling Date: 4/6i01 Report Data File: 010409 x1s.
Sample Recelving Date: 49/01 Raw Data File: 01040943.D
Date Analyzed: 04710720 -1:5: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Michloroditiuoronwthane ND 0.3
74.87-3 Chloromuthane ND 0.1
75-01-4 Chioroethene(Vinyl Chloride) ND 0.2
74-33-9 Bromonwthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoromethane ND 0.1
75-35-4 1,1-Dicllorocthene ND 1
75-09-2 Pichioromethane 2 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-Dichloroethene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Tnchlorocthanc 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-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-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropance ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibtromochlorome thane ND 0.3
106-93-4 1,2-Dibromnethane ND 0.1
108-90-7 Chiorobernzene 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
96-18-4 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 13,5-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 1,2,4Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.4
99-87-6 4-is0-Propylioluene 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-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 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
Dibrosmo fluoromethano( st 1) 99 80-116 - PASS
1 rr2) 107 80-116 Pass
tafusoe-dA(smcr3) 100 80-116 Pass
4-brommofiuorobenzenc(aurd) 103 80-120 Pass |

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-182-48h Reporting Dste: 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 Analyzed: 04/10/20 -]:6: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronx:thane ND 0.3
74-87-3 Chloromuthane ND 0.1
75-01-4 Chloroethene(Vinyl Chloridc) ND 02
74-83-9 Bromomethane ND Q.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoronx:thane ND 0.1
75-35-4 1.1-Drchlorocthene ND 1
75409-2 Dichloromethane 5 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-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichloroethenc ND 0.1
74-97-5 Bromochloromethane WD 03
67-66-3 Chloroform ND .1
71-55-6 1,1,1-Tnichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachlorormethane ND 0.1
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorotthene ND 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bropodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichioropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene . ND 0.1
10061-02-6 (trans})-1 3-Dichlorepropence ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloroprapane 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-Tetrachloroethane 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
100425 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-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 a-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene 0.1
95-49-8 2-Chlorotolucne ND Q.1
98-06-9 tert-Butylbenzene ND 0.]
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-130-Propyltoluene ND 0.1
541-73-1 1 3-Dichlorobenzene ND 0.1
106-456-7 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-Dibrono-3chloropropane ND 0.6
120-82-1 1,2,4-Trichloroberzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalcne ND 0.2
37-61-6 1,2,3-Trichlorobenzene ND 1
67-6:-( 1 Acelone ND 1
Surrogate Recovery
- Cempound Recovery (%) Limit (%) Conditien
~ [Difromofiiromsthanc{ merr1) 100 “80-116 - Pass
1 aut) 107 80-116 — Pass
arr) 100 80-116 Yiss
[romoBorobenzena( mar) 103 80-120 253
- ND = Not Detcoted
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Environmental Research Institute
The University of Connecticut
Vaolatile Organic Compound Results, Project: ESTreatibllity Tests

Sample [dentification: 10405-183-48h Reporting Date: 4/11/01
Laboratory ldentification:  0104012-022 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sumple Receiving Date: 419/01 Raw Data File: 01040945.D
Date Analyzed; 04710720 -]:6: Method: EPA-8260
CAS Number Name Ceoncentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronxthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chionde) 5.7 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Tnchlotrofluoronethane ND 0.1
75-35-4 1.1-Dichloroethenc ND H
75-09-2 Dichioromethane 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (rans)-1,2-Dichlorocthene ND 03
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-Dichloroethenc 29.8 Q.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloraform ND 0.1
71-55-6 1,1,1-Trchlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND Q0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trchlorocthene 1.9 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-274 Bromodichlorometbane ND 0.2
10061-01-5 (a1s)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-38-3 Toluence ND 0.1
10061-02-6 (trans)-1,3-Dichlotapropent 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 Dibromochioromethane 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-Tetrachloroethane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95476 o-Xylene ND 0.1
10042-5 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 I,Z.J-Trichlompwpnne ND 0.2
108-86-1 Bromobenzene ND 0.1
10365-1 Propylbenzene ND 0.1
108-67-8 13.5-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 1,2,4Trimethylbenzene 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-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 03
91-20-3 Naphthalene ND 0.2
87-61-6 1.2 3-Trichlorobenzenc ND 1
67-64-1 Acetone ND 1
Swrrogate Recovery
Compound Recovery (%) Limit (%) Cenditien
- | Dibrowpo fluorormpthane( sarr 1 ) 99 80-116 "Pass
1,2-dlohloroetmne—dA{wrr2) 109 80-116 Pass
Tolsene-dA(mur3) 100 80-116 Pass
|4 EromoFuorobeneno(ar4) 102 80-120 Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-1B1-56h Reporting Date: 4/11/01
Laboratory Identification:  0104012-023 Sample Matrix: Agueous
Sampling Date: 4/6/01 Repaort Data File: 010409 xis.
Sample Receiving Date: 4/9/01 Raw Data File: 01040946.D
Duate Analvzed: 04710720 -1:7: Method: EPA-8260
CAS Number Nanie Concentration{ug/1.) MDL (ug/l)
75-71-8 Dichlorodifluoromethanc ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chlonde) ND 0.2
74-81-9 Bromomethanc ND 0.2
75-00-3 Chiorocthane ND 0.2
75-69-4 Trchlorofluorormethane ND 0.t
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromuthane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34.3 1,1-Dichlorocthance ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dhchioropropane ND 0.1
156-59-2 (eis)-1,2-Drichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trnchloroethanc 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 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-2714 Bromodichbloromethane 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
10061026 (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-Xylcoe + 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 tso-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Tnichloropropanc ND 0.2
108-86-1 Bronobenzene ND 0.1
103-65-1  Propylbenzene ND 0.1
108-67-8 1,3 5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolusne ND 0.1
95-49-8 2-Chlorotolusne 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 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-<hloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobuiadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,23-Tnchlorobenzene ND 1
67-64-1 - JAcctone ND 1
Surrogate Recovery
Compound Recavery (%) Limit (%) Condition
Dibeomo floaeonwtbena(ayr ) 101 30-116 Pass
[1,2-Hcloroothane-dA{ surr2) 108 80-116 Pass
toluene-d8{@ur3) 100 80-116 Pass |
4 SromoBiuorobenrane( sirr4) 104 30-120 Pass |

ND = Not Detectod




Environmental Research Institute
The University of Connecticut
Volutile Organle Compound Results, Project: ESTreatibility Tests

Sample 1dentification: 10405-1B1-56(D) Reporting Date: 4/11/01
Laboratory Identification: 0104012024 Sample Muatrix: Aqueous
Sampling Dute: 4/6i01 Report Data File: 010409 xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040947.D
Date Analvzed: 23/10/20-1:8: Method: EPA-8260
CAS Numbher Name Concentration{ug/L} MDL (ug/L)
75-71-8 Dichioroditluoromethane ND 0.3
74-97-3 Clloromthanc ND 0.1
75-01-4 Chloroethene(Vinyl Chloride) ND 0.2
74-33.9 Bromomuthane ND 0.2
75-00-3 Chiorocthance ND 0.2
75-69-4 Trichdorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND i
75-09-2 Dichloramethanc ND 1
01634-04-4 MTBE ND [(%]
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 {,1-Dichlorocthane 08 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND i
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthenc ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 {,1,1-Trichlorocthane ND 0.1
$63-58-6 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-Drchloroethane 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 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-Dichloropropence ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28.9 1,3-Dichloropropanc ND 0.2
127-184 Tetrachloroethene ND 0.2
124-48-1 Dibronmochloromethane 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-Tetrachloroethane 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
100-42-5 Styrene ND 02
75-25-2 Bromoform 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 01
108-67-8 1.3,5-Trimcthylbonzene ND 0.1
106-434 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-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 Nephthalene ND 0.2
87-61-6 1,2,3-Trchlorobenzene ND i
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
o thane(murrl) 101 80-116 {133
1 thano-d4( ar2) 108 80-116 rass
o)) 100 80-116 Pass
w4 103 30-120 —Pass
NI = Not Dotectod
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Environmental Research Institute
The University of Connecticut
Volatile Orgunic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10405-182-56h Reporting Date: 4/11/04
Laboratory Identification:  (104012-025 Sample Matrix: Agucous
Sampling Date: 46/01 Report Data File: 010409.xls.
Sumple Reeciving Dute: 4901 Raw Data File: 01030948 D
Date Anuhzed: 04710720 -1:9: Method: EPA-¥260
CAS Number Nuame Councentration{ug/L.) MDL (ug/L)
75-71-% Dichlorodi fluoronethane ND 0.3
74-87-3 Chloronxthane ND 01
75-011.4 Chloroethene(Vinyl Chlonde) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
15-09-4 Trichlorotiuoronxthane ND 0.1
75-35-4 1.1-Dichloroethenc ~ND 1
75-09-2 Dichloronathane 5 1
(11634.04-4 MTBE ND Q.2
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
§94-20-7 2,2-Dichloropropane ND 0.1
156-59.2 (c1s)-1,2-Dichloroethene ND 0.t
74+97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71.55-6 1,1,1-Trichloroethane ND o1
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-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-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-13-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichloroethane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachlorocthene ND 0.2
12448-1 Dibromochloromethane ND .3
106-934 1,2-Dibronocthane 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 mrXylene +p-Xylene ND 0.2
95474 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
9§-62-8 j50-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
106434 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 01
95-63-6 1,2,4-Trimethylbenzenc ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-37-6 4-i30-Propyltoluene ND 0.1
541-73-1 1 3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzenc ND 0.1
104-51-8 t-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzenc ND 0.1
96-12-8 1,2-Dibromo-3chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzence ND 1
87-68.3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND ]
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
. { Dibromaofinoroms thane( srr 1) 101 80-116 (1773
%wmz) 109 80-116 ass
sur3) 100 BO-116 {11
4-bromoBeotobenzeno{ murd) 102 80-120 Pass |
ND = Not Detocted



Environmental Research Institute
The University of Connecticut
Volutile Orgunic Compound Results, Project: ESTrestlbility Tests

Sample Identification: 10405-182-56(D) Reporting Date: 4/11/01
Laboratory [dentification:  0104012-026 Sample Matrix; Agqucous
Sampling Date: /6/01 Report Data File: 010409 .xls.
Sumple Receiving Dute: 4/9/01 Raw Data File: 01040949.D
Date Analvzed: 04/10720 -1:9: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-% Dichlorodifiuorosm:thane ND 0.3
74-37-3 Chloromethane ND 0.1
15+001-4 Chlorocthene(Vinyl Chionde) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chiloroethane ND 0.2
75-69-4 Trichlorofluoronuthane ND 0.1
75-35-4 1.1-Dichloroethene ND 1
75.09.2 Dichlorormethane 5 1
01633-04-4 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-Dichloroethenc ND 0.1
74.97.5 Bromochloronethane 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 0.8 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 (eis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 02
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroctbane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochlororcthane ND 0.3
106-93-4 1,2-Dhbromoethane 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 nmrXylene + p-Xylene ND 0.2
95-41-6 o-Xylene ND 0.1
10042-5 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
96-13-4 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-Trimethylbenzene ND 0.1
106-434 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 teri-Butylbenzene ND 0.1
95-63-6 1,2,4-Trinxthylbenzene ND 0.2
135988 wc-Butylbenzene ND 0.1
99-87-6 4-is0-Propylioluene 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-Trichlorobenzenc ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzenc ND 1
67-64-1 Acctone ND
Surrogate Recovery
Cempound Recovery (%) Limit (%) Condition
- | Dibeosmfinoromethanc(mry1) 100 80-116 rass
1 wrr2) 110 80-116 rass
murrld) 100 80-116 rass
surrd) 102 80-120 Fass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Orgunic Compound Results, Project: ESTreatibility Tests

Sample [dentification: 10405-1B3-56h Reporting Date: 4/11/01
Labaratory [dentification:  0104012-027 Sample Matrix: Agqucous
Sampling Dute: /01 Report Data File: 010409 xls,
Sample Receiving Date: 47910 Raw Data File: 01040950.D
Date Anabyzed: 04/10/20-1:0: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/l)
75-71.4 Dichlorodifluoromethane ND 03
74-87-3 Clilorarmethene ND ol
75-01-4 Chlorocthenc(Vinyl Chloride) 5.8 0.2
74-33.9 Bromomethane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trnchlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND ]
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichioroethene 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-Dichloropropanc ND 0.1
156-59-2 (cis)}1,2-Dichlarcethene 29.6 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 Tetrachloronethane ND - 0.1,
71-43-2 Benzene ND 0.1
107-06-2 1.2-Dichlorocthane ND 0.1
79-01-6 Trichlotoethene 1.6 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74.95.3 Dibromomethanc ND 0.1
75-27-4 Brorrodichloromethane ND 0.2
10061-01-5 (c13)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (traas)-1,3-Dichloropropene WD 0.1
79-00-5 1,1,2-Trichloroethane ND 03
142-28-9 1 3-Dichlotoptopane ND 0.2
127-18-4 Tetrachlorocthene 2.0 0.2
124-43-1 Dibromochloromrethane 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
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + 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 1s0-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 Bronobenzene 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-Chlorotolucne ND 0.1 .
98-06-9 tert-Butylbenzene ND 0.1
95636 1,24 Trime thylbenzene ND 0.2
135-98-3 scc-Butylbenzene ND 0.1
99-876 $-iso-Propylioluenc ND 0.1
541-73-1 1 3-Dichlorobenzene ND 0.1
106-46-7 1.4-Dichlotobenzenc 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-chlorepropane 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
87616 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
— Compound Recovery (%) Limit (%) Condltion
- | Dibwonm fiuoromethano(surr) 100 80-116 Fass
1 thano-d4(mrr2) 108 80-116 Fass
‘ 5] 101 $0-116 Pass
- bromn finorobonzcno wirr4) 102 80-120 “Pass

ND = Not Detocted
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Environmental Research Institute
The University of Connecticut
Volatlle Organic Compound Results, Project: ESTreatibillty Tests

Sample Identification: 10406-1B1-72(D) Reporting Date: 4/11/01
Laboratory ldentification:  0104012-029 Sample Matrix: Agqueous
Sampling Date: 4/6/01 Repart Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040952.D
Date Analyzed: 04/11/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/i.) MDL (ug/L)
75-71-8§ Dichlorodiilucronx:thane ND 0.3
74.87-3 Chloronxthane ND 0.1
75-01-4 Chloroethene(Vinyl Chlonide) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoremethane ND 0.1
75-35-4 1.1-Dichloroethene ND 1
75-09-2 Dichloroms:thane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroctlicne ND 0.3
75-34-3 1,[-Dichloroethane 0.8 Q.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 Bromochlorotnethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 {,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 Trichloroethence ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibrofrome thane 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
19-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloyopropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dhbronwethane 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
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 150-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 n-Propylbenzenc ND 0.1
108-67-8 1,3,5-Trimcthylbenzene 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-Trimethylbenzenc ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-130-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 o-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibrormo-3-chloropropanc 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-Trichlorobenzenc ND 1
67-64-1 Acclone ND 1
Surrogate itmvelL
Compound Recovery (%) Limlt (%) Condltion
| Dibromofinaromsthanc(azi1) 100 80-116 - Pass
1,2-Bichloroothenc-d4(aurt2) 108 80-116 ~—Pais
Jtohiene-dB(aur3) 101 80-116 ~PFiss
4-bromo Buorobenzeno( surrd) 103 80-120 “Pass

NI = Not Detected




Environmental Research Institute
The University of Connecticut
Valatile Organic Campound Results, Project: ESTreatibility Tests

Sample Identification: 10406-182-72h Reporting Date: 4/11/01
Labaratery Identification:  0104012-030 Sample Matrix: Aqueous
Sampling Dute: 4/6/01 Report Data File: 010409 .xls.
Sampie Recelving Date: 49/01 Rasw Data File: 01040953.D
Date Anulyzed: 04/11/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ue/L) MDL (ug/L)
75-71-8 Dichlorodifluoronwthane ND 0.3
74-87-3 Chlorotuthane ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonde) ND 0.2
74-§3-9 Bromomethane ND 0,2
75-00-3 ChJorocthane ND 2
75-69-4 Trichlorotluoromethane ND 0.1
75-35-4 1.1-Dichloroethenc ND i
75409-2 Dichloromethanc 7 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthenc ND 0.3
75-34-3 1.1-Dichloroethane 0.8 0.1
78-93.3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND U.1
156-59-2 (cis)-1,2-Dichloroethene ND 0.1
74-97-5 Bronwchloromethane ND 0.3
67-66-3 Chloraform ND 0.1
71-55-6 1,1,1-Trchlorocthane ND 0.1
3563-38-6 1,1-Dichloropropene 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-Dichloropropanc ND 0.1
74-95-3 Dibromonxthane ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (c1s)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-13-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichioroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachioroethene ND 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-Tetrachloroethane 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
10042-5 Styrene ND 0.2
75-25-2 Bronoform ND 0.1
98-82-8 is0-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-184 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbeunzene ND 0.1
108-67-8 13,5-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-Trinethylbenzene ND 0.2
135-98-8 scc-Butylbenzence ND 0.1
99-87-6 4-is0-Propyltoluenc ND 0.1
54]-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 Naphthalene ND 0.2
87.61-6 1,2,3-Trichlorobenzene ND 1
67541 Acctone ND 1
Surrogate Recovery
Cempound Recovery (%) Limit (%) Condlition
. [Dibronwiinoromethanc(srr1) 100 80-116 Pass
%ﬁp«u@ﬂ) 108 80-116 Pass
warr3) 99 80-116 Yass
4-bromofluorobenzenc( nur4) 102 80-120 Pass |




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10406-1B2-72(D) Reporting Date: 4/11/01
Labaratory Identification:  0104012-031 Sample Matrix: Aqueous
Sampling Date: 4:6/01 Report Data File: 010409.xs.
Sumple Receiving Date: 49,01 Raw Data File: 01040954.D
Dute Analvzed: 0471120 -1:1: Methnd: EPA-8260
CAS Number Name Cancentrition({uns/L) MDY (ug/L)
75-71-8 Dichlorodifluorormcthune ND 0.3
74-47-3 Clloromcthane ND 0.1
75-01-4 Chlorocthene( Vinyl Chioride) ND 0.2
74-83-9 Bromonxthane ND 0.2
715-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorotluoronuthane ND 0.1
75-35-4 1.1-Dichloroethene ND 1
754)9-2 Dichloronwthane 7 1
01634.04-4 MTBLE ND 0.3
156-60-5 {trans)-1,2-Dichlorocthene ND 0.3
75343 1,1-Dichlorocthanc 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-Dichlorocthene ND 0.1
74.97-5 Bromochlororethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Tnchloroethane ND 0.1
563-38-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetsachloromethane ND - 0.1-
71-43-2 Benzene 1.1 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene ND 0.1
73-87-5 1,2 Dichloropropanc ND 0.1
74-95-3 Dibromonxthane 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
1006 1-02-6 (trans)-1,3-Dichioropropene 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 Dibromochloromethane ND 03
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorabenzene ND a1
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
100425 Siyrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 1s0-Fropylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthance ND 0.2
96-18-4 1,2,3-Trichloropropance ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-8 1.3 5-Trimethylbeazene 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 sec-Butylbenzene ND 0.1
99-87-6 4-i30-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-chloropropanc ND. 0.6
120-82-1 1,2.4-Trichlorobenzenc _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
Sun’oﬂe ﬁncovery
Compound Recovery (%) Limit (%) Condition
Dibrovoflusrorrmthane(atrrl) 100 80-116 - Pass
%&Mﬂnﬂ) —10 80-116 Pais
o 0] 100 80-116 —Pass |
| 4-bromo flucrobenteno( surrd ) 104 80-120 rass
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sumple Identification: 10403-1B3-72h Reparting Dute: 4/11/01
Laboratory [dentification:  0104012-032 Sumple Matrix: Agqucous
Sampling Date; /G0 1 Repart Data File: 010409 xls.
Sample Receiving Dute: 4/901 Raw Duta File: 01040955.D
Date Anulvzed: 04711720-1:2: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-% Dichloroditluorometlinne ND 0.3
74-87-3 Chlorotrethane ND 0.1
75-01-4 Chlorocthene Vinyl Chlonide) 5.9 0.2
74.83-9 Bromonwthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-G9-4 Trchlorofluoronxtivine ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75.09-2 Dichloronethane ND 1
1634-04-4 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-Dichlotocthene 296 0.1
74.97.5 Bromochloronethane 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 O0.L
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Tnchlorocthene 78 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-Dichloropropenc ND 0.1
7900-5 1,1.2-Trichloroethane ND 0.3
142-28-9 1, 3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene 1.9 0.2
124-48-1 Dibromochloromethane 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-Tctrachlorocthane ND 0,2
100414 Ethylbenzene ND 0.1
108-38-3 mrXylene + p-Xylene ND 0.2
9547-6 o-Xylene ND 0.1
100-423 Styrene ND 62
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 Bromobenzenc ND 0.1
163-65-1 o Propylbenzenc ND 0.1
108-67-8 1,3 5-Trimethylbenzene ND 0.1
106-43-4 4Chlorotolucne 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-Dichlorcbenzene 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-chloropropance 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 Acelonc ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromo finorornothane( st 1 ) 100 80-116 -~ Pass
1,2-dichlorosthane-d4(murr2) 107 80-116 Fass ‘
 toinene-d8(mirr3) 100 30-116 Pass
4bromofivorobenrene(mirrd) 102 80-120 rass

WD = Not Detectad





