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IN-SITU CHEMICAL OXIDATION PILOT TEST DESIGN

PALL CORPORATION
30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK

1.0 INTRODUCTION

Based upon the findings of the Feasibility Study (FS), Pall Corporation recommends /n-Situ
Chemical Oxidation (ISCO) as the 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
oxidizer to meet remedial objectives in a safe and cost-effective manner. Bench-scale
treatability studies also verified that potassium permanganate will effectively react with the
chlorinated volatile organic compounds (VOCs) of concern in the groundwater at the site to
reduce chlorinated VOC concentrations to acceptable levels if a proper delivery system can be
employed (See Appendix A). This ISCO Pilot Test Design outlines the field studies necessary
to confirm that a proper delivery system can be installed and operated to ensure adequate
mixing of reactants and destruction of the contaminants of concern within a reasonable time

frame.

1.1 Scope and Objectives

This program is being initiated to confirm the effectiveness and feasibility of in-situ chemical
oxidation technology to address shallow and intermediate zone groundwater impacts.
Specifically, the scope and objectives of the pilot test shall include the following:

. Design of the pilot test system illustrating injection well locations, monitoring
locations, and oxidizer injection equipment setups;

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

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

. Completion of one (1) permanganate injection event at MW-3, MW-4P, MW-
4PI and the horizontal SVE Well (below water table during high groundwater
periods) to evaluate the effectiveness of permanganate injection directly into on-
site monitoring wells.

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

. 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
will include collection and analyses of groundwater samples, colorimetric
analyses, etc.; and,

o Issuance of a 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 (MrO,’) 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 pilot test, potassium permanganate will be 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-
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situ mixing and better contact with contaminants of concern. Permanganate is typically
purchased in a crystalline form, or for smaller-scale applications, it may also be purchased as a
solution. For this pilot test, it is anticipated that the permanganate will be purchased in 1500 kg
bins in the crystalline form with feed solutions made up at the site.

For the primary contaminants of concern at the site including Tetrachloroethene,
Trichloroethene, cis-1,2-Dichloroethene, and Vinyl Chloride, the generalized chemical
reactions that drive remediation are presented below:

PCE: 4KMnO,+ 3C;Cly + 4H,0 2 6CO; + 4MnO,+ 4K" + 12CI + 8H"
TCE: 2KMnO,+ CHCI; 2 2CO, + 2MnO, + 2K + 3CI + H'

DCE: 8KMnO, + 3C:H,Cl, 2 6CO; + 8MnO,+ 8K" + 6CI + 20H + 2H,0
VC:  10KMnO, + 3C,H;Cl = 6CO; + 10MnO, + 10K + 3CI' + 70H-+ H,0

As indicated above, the volatile organic compounds are converted primarily to carbon dioxide
(CO3), 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 will be carefully monitored.
Although the dissolved manganese levels may temporarily exceed the secondary MCL of 0.05
mg/l for manganese immediately after injection events, dissolved manganese typically
attenuates as the manganese precipitates out of solution as MrO;. Therefore, it is not
anticipated that dissolved manganese levels will pose a problem after sufficient time is allowed
for the precipitation of MnO,. The secondary MCL for chloride is 250 mg/1. This relatively
high MCL should not be exceeded based upon results from similar permanganate projects. One
of the objectives of the pilot test will be to confirm the theoretical reaction yields, the degree of
completion, and the intermediary and final products formed.

2.0 PILOT TEST SYSTEM DESCRIPTION

The test area was chosen based upon the results of Remedial Investigations completed by
Enviro-Sciences, Inc. on behalf of Pall Corporation. During these investigations, 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 in the vicinity
of well clusters at MW-5, MW-10, MW-2A, MW-11PS, and MW-12PS (see Drawing Y1). A
complete description of the levels of contaminants, contaminant distribution, and geologic and
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hydrogeologic factors influencing this pilot test was provided in the Remedial Investigation
report and the Feasibility Study for the site. These documents are incorporated herein by

reference.

The pilot test system layout and design is presented in Appendix B. As indicated in Appendix
B, the 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 cluster. This pilot test area has been 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. It should be noted that injection of
potassium permanganate directly at MW-3P, MW-4P, MW-4PI, and the horizontal SVE are
included in the pilot test scope to evaluate the effectiveness of injection directly into a single
well. The single well injection events will serve as a basis of comparison for injection through
multiple, clustered wells that is the focus of the remainder of the pilot test. The inclusion of
direct injection at MW-3P, MW-4P, MW-4PI, and the horizontal SVE well, is being performed
at the request of the NYSDEC.

The new shallow permanganate injection wells will be 4”” diameter PVC wells screened from
approximately 5 to 25 feet below grade surface. New intermediate injection wells will also be
4” diameter PVC wells and will be screened from approximately 35 to 55 feet below grade.
The existing monitoring well clusters near the northern side of the Pall site will be used for
monitoring and data collection during the pilot test. In addition, six (6) new monitoring well
couplets are to be installed as part of the pilot test (See Drawing Appendix B). As a minimum,
there will be at least one downgradient monitoring well couplet (shallow and intermediate) to
monitor the oxidation reactions before, during, and after each injection event. Monitoring well
couplet locations have been determined based upon modeling of the permanganate injection
system to predict probable radii of influence and reaction rates.

The permanganate injection system will be skid mounted and will be set-up immediately
adjacent to the pilot test area. The detailed design drawings in Appendix B provide the
engineering details of the system and the injection phasing plan (e.g., piping and
instrumentation diagram, elevations, equipment specifications, etc.). Power for the system will
be provided from the existing building, or if not available, from a portable generator. Water
will be supplied from the Pall building. All potassium permanganate and any other chemicals
being staged prior to injection will be temporarily stored in the existing chemical storage area
at the site north of the pilot test area. This area is ideal for chemical storage during the pilot
test because it was previously used for chemical storage and was designed specifically to
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prevent accidental releases of chemicals to the environment (i.e., secondary containment is

provided, the floor coating is impervious, etc.).

3.0 PILOT TEST PROCEDURES

After installation of the pilot test injection wells and new monitoring points, the wells will be
developed by pumping until development parameters such as turbidity, temperature, pH, and
conductivity have stabilized. Development waters will be containerized and will be slowly
introduced to the permanganate feed stream during pilot testing to destroy any chemical
contaminants of concern and to minimize disposal costs. Alternatively, development water
may also be disposed via the municipal sewer system if acceptable to the City of Glen Cove.

The NYSDEC, as well as August Thomsen, the Glen Cove Day Care Center, the EMS Garage,
and the Glen Cove Water Department, will be given ten working days notice prior to the start
of any fieldwork. At the request of the NYSDEC, initial pilot test activities (i.e., the actual
permanganate injection event) will begin on a Friday evening or on a weekend when buildings

in the vicinity of the pilot test are minimally occupied.

3.1 Pre-test (Baseline) Sampling

Prior to the start of any permanganate injection events, a baseline groundwater sampling event
will be conducted from all on-site monitoring wells. All wells will be sampled for VOCs,
Freons, KMnQO, (colorimetric method), Oxidation-Reduction Potential (ORP), total organic
carbon (TOC), chlorides, and the following metals: iron (Fe), manganese (Mrn), and chromium
(Cr). In addition, field monitoring will be performed for temperature, pH, conductivity,
wellhead VOCs (with a photoionization detector), dissolved oxygen and groundwater level
measurements. Data collected during the baseline sampling event shall be used as a basis of
comparison for data generated during and following pilot testing. All analytical work will be
prepared and delivered in accordance with ASP Category B protocols.

3.2 Treatability Study Results and Pilot Test Dosing Estimates

In order to evaluate the proper concentrations and dosing requirements for the permanganate
injection pilot test, ESI completed a bench-scale treatability study in coordination with the
Environmental Research Institute (ERI) at the University of Connecticut (UCONN). The
complete text of the Treatability Study Report is provided in Appendix A. The significant
findings of the bench-scale treatability study are summarized in Table 1.

As indicated in Table 1, the treatability study concluded that permanganate can rapidly degrade
PCE, TCE, cis-12DCE, VC, and chlorotrifluoroethene in the site soil and/or groundwater. The
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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. Therefore, 1,1,2-trichlor-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 will be the evaluation of the effectiveness of
KMnO4 for 1,1,2-trichloro-1,2,2-trifluoroethane removal.

The soil oxidant demand was determined to be approximately 1 g/kg soil 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 g/L to 2 g/L (approximately 0.1% to 0.2% by weight) was
recommended for full-scale application and will be evaluated in the proposed pilot test.

Based upon the size of the pilot test area 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 pilot test will include injection of approximately
146,900 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). This
amounts to an average of roughly 4,100 pounds of permanganate injected at each of the 36 pilot
test injection wells. Assuming a 2% KMnO, makeup feed solution, approximately 884,900
gallons of make-up water will be required for injection during the entire pilot test
(approximately 24,600 gallons per well). Preliminary modeling has indicated that mounding
and spreading should not pose a concern at this injection rate given the site hydrogeologic
factors as long as the injection flow rate is maintained at below 15 gallons per minute per well.
Potential spreading of contamination will be carefully monitored by frequent well gauging and
sampling at monitoring locations in all directions radially outward from the injection point. If
field data indicates an unacceptable amount of mounding outside the injection area (i.e., more
than 25 feet away), the pilot test will be temporarily discontinued and the injection
concentrations and rates reevaluated in coordination with the NYSDEC.

Permanganate dosage calculations are provided in Appendix C. The results of permanganate
injection system modeling to approximate radii of influence of injection wells and the rates of
reaction are provided in Appendix D.

3.3 Permanganate Solution Make-up and Injection Sequence

The permanganate make-up and injection system consists of a dry chemical feed system, a
make-up tank with a mixer, a potassium permanganate injection system that can be varied in
the field, safety systems (e.g., relief valves, etc.), and monitoring instrumentation (e.g., pressure
gauges, temperature gauges, flow meters, etc.).
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An injection manifold will be developed to allow injection in several wells simultaneously.
The injection of permanganate will be completed in phases so that monitoring data can be
properly collected and catalogued. Injection will begin at Phase I near the MW-11P and MW-
12P clusters. Injections will first be performed in the shallow wells (perpendicular to the
groundwater flow direction) until the desired volume of the permanganate solution has been
introduced. The injection events will then proceed to the intermediate wells. Monitoring will
be performed until essentially all permanganate has been reacted to completion. After the
initial phase of injection and before the start of the next phase, data will be evaluated and a
letter report submitted to the NYSDEC. The NYSDEC will review the data with Pall and ESI
to determine if modifications to the design of subsequent injection events will be necessary.

After NYSDEC acceptance of the data for the first injection phase and any necessary design
changes for subsequent injection events, the injection events at phases II, III, and I'V will
proceed sequentially as indicated in Appendix B. The injection events at wells MW-3P, MW-
4P, MW-4PI, and the horizontal SVE well will be completed as Phase V following completion
of injection events at the northern portion of the site.

Phases 1A, IIA, and IIIA will each inject approximately 20,500 pounds of permanganate
dissolved in 123,000 gallons of water into five shallow injection wells simultaneously. Phases
IB, IIB, and IIIB, will each inject 20,500 pounds of permanganate dissolved in 123,000 gallons
of water into five intermediate injection wells simultaneously. Phase IVA and IVB will each
inject 12,300 pounds of permanganate dissolved in 73,800 gallons of water into three shallow
wells simultaneously, and then the three intermediate injection wells simultaneously. Phase V
will inject 16,400 pounds of permanganate dissolved in 98,400 gallons of water into monitoring
wells 3P,4P, 4 PI, and the horizontal test well simultaneously.

34 Performance Monitoring and Sampling

As indicated in Appendix B and Table 2, the existing monitoring well network, as
supplemented with the six (6) new monitoring well clusters, will be utilized for pilot test
performance monitoring. The parameters to be monitored and the frequency of monitoring are

also provided in Table 3

All analytical samples collected will be collected in accordance with the procedures outlined in
the existing Quality Assurance Project Plan (QuAPP) for the site. Laboratory data will be
presented following ASP Category B deliverables.
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Field data will be documented in a dedicated field logbook or on field data sheets developed for
the project. All original field data will be reproduced at least twice per week so that a backup
of original data is maintained.

3.5 Termination of Field Pilot Tests

Field tests will be terminated after the desired mass of permanganate has been added to the
subsurface and sufficient data has been collected to meet pilot test objectives. Upon
termination of pilot testing, the pilot test well network may remain in place to support full-scale

remediation.

40 DATA EVALUATION AND REPORTING

Data collected from the pilot test will be entered into a database for use during preparation of
the Pilot Test Report that documents all pilot test activities. As a minimum, the Pilot Test
Report will include the following:

o A description of the field procedures implemented;

o A discussion of the permanganate injection event(s) performed including
calculation of dosing rates, injected concentrations, the mass of permanganate
injected, etc.;

. Presentation and discussion of field monitoring data obtained during and
following permanganate injection events;

o Estimation of full-scale design parameters including the radius of influence of
injection wells, optimal dosing rates, injection well yields, contaminant
reduction rates, and any other information that will support the full-scale
implementation of the remedy.

o Development of a conceptual design for the full-scale remedy.

5.0 HEALTH AND SAFETY

The existing Health and Safety Plan (HASP) has been modified to specifically address the
permanganate injection pilot test and to address the scope of work covered under this pilot test.
Tailgate safety meetings will be held and documented for each day of field activities. In
addition, all ESI employees working on the site will attend an internal training program to
ensure that the field program is completed safely and effectively. Parties other than ESI or
persons who have contracted directly with ESI shall be responsible for developing and
implementing their own site-safety procedures. Access to the construction areas reflected in the
Phase I, I1, III, IV and V injection drawings will be restricted.
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Although negative ambient air impacts are not expected or likely, an ambient air monitoring
program will be included during the pilot test as a precautionary measure. Wellhead
monitoring for carbon dioxide (CO,), carbon monoxide (CO), and VOCs will be completed
daily during injection events. In addition, breathing zone monitoring will be performed on the
Pall site and immediately downgradient at the Glen Cove Day Care center property. The
design of the pilot test system will minimize particulate emissions through use of covered
mixing and transfer vessels and possible us of vacuum systems. Monitoring of the perimeter of
the work area for particulates will be performed if there are any indications that particulates
may be emitted during field activities (visual indications, olfactory indications, etc.). VOC and
particulate monitoring, if necessary, will be completed in accordance with the New York State
Department of Health (NYSDOH) Generic Community Air Monitoring Plan (CAMP).
Additional information, including levels of VOCs, CO; and CO that will trigger actions to
reduce potential exposures, will be provided in the Health and Safety Plan prior to the start of
field activities.

6.0 PROJECT SCHEDULE

A project schedule is provided as Figure 1. Since one of the objectives of the pilot test is to
evaluate the time required to inject the permanganate and determine that it has reacted with the
site contaminants, this schedule is intended solely as a rough guideline. The actual time
required to complete the pilot test will vary based upon actual field conditions.
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TABLE 1
TREATABILITY STUDY RESULTS SUMMARY

The Site-Specific, Treatability Study concluded the following;:

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

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

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

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

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

o The impact of KMnQO, 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
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TABLE 2

INJECTION AND MONITORING WELL SUMMARY —~ INJECTION SEQUENCING

Injection
Phase

Injection Wells and
Volume of KMnO4
Solution Injected

Monitoring Wells To Be
Sampled for VOCs & Field
Monitoring

Points to be Field
Monitored for
Colorimetric Response,
Water Levels, pH, and DO

Phase [

Shallow: PT-14S, PT-158, PT-
16S, PT-178S, and PT-18S

Intermediate: PT-141, PT-15I,
PT-161, PT-171, and PT-181

(26,400 gallons KMnO4
solution total in each well)

Wells to be monitored with samples
submitted to lab for analyses:

MW-11PS, MW-11PI, MW-12PS,
MW-12PI, MW-5P, MW-5PI, MW-
10P, MW-10PL, PTMW-1S, PTMW-
11, PTMW-2S, and PTMW-2L.

Wells to be field screened only:

Active injection wells plus PT-9S,
PT-9I, PT-10S, PT-10L, PT-118S,
PT-111, PT-12S, PT-121, PT-13S,
PT-131, PT-1S, PT-11, PT-2S, PT-
21, PT-3S, PT-31, PT-4S, PT-4],
PT-5S, PT-51

Phase II

Shallow PT-9S, PT-10S, PT-
118, PT-12S, and PT-138

Intermediate: PT-91, PT-101,
PT-111, PT-12I, and PT-131

(26,400 gallons KMnO4
solution total in each well)

Wells to be monitored with samples
submitted to lab for analyses:

MW-11PS, MW-11P1, MW-12PS,
MW-12P1, MW-5P, MW-5P], MW-
10P, MW-10PI, PTMW-3S, PTMW-
31, PTMW-4S, and PTMW-4L

Wells to be field screened only:

Active injection wells plus PT-18,
PT-11, PT-2S, PT-21, PT-3S, PT-
31, PT-4S, PT-41, PT-5S, PT-5I,
PT-14S, PT-141, PT-15S, PT-15I,
PT-16S, PT-16I1, PT-17S, PT-171,
PT-18S, and PT-18L

Phase III

Shallow: PT-18S, PT-2S, PT-3S,
PT-4S, and PT-5S

Intermediate: PT-11, PT-2I, PT-
31, PT-41, and PT-51

(26,400 gallons KMnO4
solution total in each well)

Wells to be monitored with samples
submitted to lab for analyses:

MW-5P, MW-5P1, MW-10P, MW-
10PI, PTMW-3S, PTMW-31,
PTMW-4S, PTMW-4], PTMW-5S,
PTMW-5I, PTMW-6S, PTMW-61,
MW-1GS and MW-1GI.

Wells to be field screened only:

Active injection wells plus PT-9S,
PT-9L, PT-10S, PT-101I, PT-118,
PT-111, PT-12S, PT-121, PT-13S,
and PT-13],

Phase IV

Shallow: PT-6S, PT-7S, PT-and
PT-8S

Intermediate: PT-61, PT-71, and
PT-81

(26,400 gallons KMnO4
solution total in each well)

Wells to be monitored with samples
submitted to lab for analyses:

MW-10P, MW-10PI, MW-2A, MW-
2AI, MW-2GS, and MW-2GI

Wells to be field screened only:

Active injection wells plus PT-5S,
and PT-5I.

Phase V

Shallow: MW-3, MW-4,
Horizontal SVE Well (when
water table is high)

Intermediate: MW-4P1

Wells to be monitored with samples
submitted to lab for analyses:

PT-15S, PT-151, PT-17S, and PT-171

Wells to be field screened only:

Active injection wells plus PT-
14S, PT-141, PT-15S, PT-151, PT-
16S, PT-161, PT-17S, PT-171, PT-
18S, and PT-181

o

Note: A final round of field screening from all points will be performed after all injection
events have been completed.
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TABLE 3

PERFORMANCE MONITORING DATA COLLECTION

Field Screening & Monitoring Program:

Purpose of Monitoring

Evaluate potential mounding. Evaluate ROI
of injection events.

Monitor for heat of reaction, health and
safety.

Assist in evaluation of possible metals in
solution

Data required to evaluate extent of reaction,
reaction kinetics, and general system
performance

Data required to evaluate extent of reaction,
reaction kinetics, and general system
performance

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

Field Field Monitoring Frequency
Monitoring
Parameter

Depth to Water Baseline Before Injection, Twice Daily
During Injection, Weekly Following Injection
until Reaction is Complete

Groundwater Baseline Before Injection, Twice Daily

Temperature During Injection, Weekly Following Injection
until Reaction is Complete

Groundwater Baseline Before Injection, Twice Daily

Conductivity During Injection, Weekly Following Injection
until Reaction is Complete

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

Dissolved Oxygen | Baseline Before Injection, Twice Daily

in Groundwater During Injection, Weekly Following Injection
until Reaction is Complete

Groundwater Baseline Before Injection, Twice Daily

Turbidity During Injection, Weekly Following Injection
until Reaction is Complete

Permanganate in Baseline Before Injection, Twice Daily

Groundwater During Injection, Weekly Following Injection

(color) until Reaction is Complete

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

Continued on next page . . .
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TABLE 3 (CONTINUED)

Analytical Sample Collection & Analysis Program:

Sa’mple, .. When Sampled .. Purpose of Monitoring
Analyses -
» Parameter
VOCs and Freons Baseline prior to injection, Once on day Indicates effectiveness and degree of

in Groundwater

following initial injection, Once on last day
days of injection, Weekly thereafter until field
monitoring indicates completion of reaction..

completion of reaction, residual
contaminant levels, etc.

Metals in
Groundwater

Baseline prior to injection, Once on day
following initial injection, Weekly thereafter
until field monitoring indicates completion of
reaction..

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

ORP in
Groundwater

Baseline prior to injection, Once on last day
days of injection, Weekly thereafter until field
monitoring indicates completion of reaction..

Assist in evaluating reaction effectiveness

TOC in
Groundwater

Baseline prior to injection, Once on day
following initial injection, Once on last day
days of injection, Weekly thereafter until field
monitoring indicates completion of reaction..

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

Chloride in
Groundwater

Baseline prior to injection, Once on day
following initial injection, Once on last day
days of injection, Weekly thereafter until field
monitoring indicates completion of reaction..

Indicates potential bi-products of reaction,
degree of reaction completed, etc.
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Figure 1
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1. Introduction

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

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

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

oxidant injection on soil metal leaching.

2. Goals of Proposed Tests

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

e Task 1A: Preliminary soil and groundwater characterization

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

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

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

oxidation

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

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



3. Experimental Section

3.1 Soil and Groundwater Characterization (Task 1A)

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

distribution. A list of the analysis methods employed is summarized in Table 1.
e 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.

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

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

(for groundwater samples).
e 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 Oxidation of VOCs in the GCNY Groundwater by KMnO, (Task 1B)

The ability of KMnOs 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 KMnOj in different doses (i.e., 0.25 g/L and 1 g/L) and 1B-3 being a
control experiment (i.e., without adding KMnOj, 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 puL (1B-2) of 1IN sodium thiosulfate (Na,S;03) to stop the
reactions between KMnQO,4 and VOCs. Other parameters including pH, chloride and KMnO,
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
cénditions 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 KMnOQ, 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 KMnOQO,, chloride and pH were measured in the

beginning and at the end of the experiment.
¢ Measurement of Monitored Parameters (KMnOQOy, chloride and pH)

KMnO, 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,4 shows its maximum of light absorbance. KMnQ, samples were
filtered using 0.45 pum filters and measured immediately after sampling. The concentration
of KMnQO4 was obtained using a pre-built calibration curve, which relates the absorbance as a

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



DX-500) equipped with an ion exchange column (Dionex lonpac 4 mm ASSH). All the pH

determinations were made using a pH meter (Accumet, Fisher Scientific).

3.3 Determination of Oxidant Demand of the GCNY Soil (Task 1C)

The GCNY sample soil was determined for its KMnO4 demand through a set of vial
experiments performed in duplicate. The experiments were conducted using a vial rotator
system (minimizing the breakdown of soil particles) under various KMnO4/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. KMnOy 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)/msoi (1)

where V = total volume of KMnQ, solution in the vials; Cy = initial KMnO, concentration;
C, = KMnO4 concentration at the relatively steady state or at 14 days reaction period; myu; =

the mass of dry soil in reactors

The test was terminated and the SOD was calculated when KMnQO, concentration reached a
steady state condition or the experiments reached a 14-day testing period (whichever came
first). The results of the test provided the oxidant demand of the GCNY soil and the

information on reactivity of the site soil with KMnO,.
3.4 Impact of KMnQ, oxidation on Soil Metal Leaching (Task 1D)

The impact of KMnQ, oxidation on the leaching of several metals (i.e., Pb, Cr, As and Se¢)
from the soil was investigated by determining the increase in dissolved metal ions in the
samples (made in Section 3.3) at the end of the test. The amount of the increase in dissolved
metal ions was determined by comparing the metal ion concentrations of control samples
with those of the KMnOjs-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 KMnOj, injection on the leaching of metal ions from the site

soil.

4. Results and Discussion

4.1 Soil and Groundwater Characterization (Task 1A)

T};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 ug/L),
VC (27.7 pg/L and 24.6 pg/L) and two freons (i.e., chloro-triflouoroethene and 1,1,2-
trichloro-1, 2, 2-trifluoroethane). The two detected freons are not in the chemical list of the
EPA SW-846 8260 method and their quantification standards are currently not available in
the market. Therefore, integration area based on the GC-MS chromatogram was used to
evaluate their degradation in this study. Two other contaminants (i.e., m-xylene + p-xylene
(7.2 pg/L and 7.3 pg/L) and dichloromethane (18 pug/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 KMnQj, injection is of concern. The soil

contains Cr in the level of 9 to 14 mg/kg and has As and Se close to the instrument detection

limits (Table 4).

Grain size analysis shows that the sample soil primarily consists of fine sand (32%) and silt
(32%) mixed with medium and coarse sand (18%), gravel (12%) and clay (6%) as shown in

Figure 3. This soil has a pH of ~8.0 and a total organic carbon content of ~0.1%.

The TS1-GW groundwater contains iron (9960 pg/L and 10900 pg/L), aluminum (5170 pg/L
and 5710 pg/L) and manganese (3510 pg/L and 3520 pg/L) (Table 5). As and Se are below



the instrument limit and Cr is in the level of 22 to 24 ug/I.. 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 KMnO, 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 KMnQ, degraded both VC and c¢is-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 KMnO,4 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, 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
KMnO; 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 KMnQ, while dichloromethane showed little reaction with KMnQO, (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. KMnQO, concentrations decreased from 250 mg/L to 195 mg/L
in 1B-1 and from 1000 mg/L to 773 mg/L in 1B-2. The chloride concentration in 1B-1 and
1B-2 remained ~45 mg/L because the influence from dechlorination of the VOCs (in pg/L

level) in the sample groundwater was not significant.
4.3 Oxidant Demand of the GCNY Soil (Task 1C)

The oxidant demand of the GCNY soil was determined through a set of vial experiments
under various KMnQy/soil ratios and a water/soil ratio of ~4:1 at 20 °C. The results are
shown in Figures 7 and 8, where the KMnO4 concentration (in C/Co) versus time (h) was
made to show the consumption tendency of KMnQ, in the actual site soil and in DI water,
respectively. It is evident that KMnO, concentrations remained nearly unchanged in DI
water over the course of the test (Figure 8), while KMnQO4 degraded in the GCNY soil
(Figure 7 and Appendix C). KMnO, concentration in higher KMnQ, 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 KMnO, concentration remained relatively constant in control experiments (with no soils),
the consumption of KMnOQOj, in the site soils revealed the demand of soil constituents for
KMnQO,. For lower concentration vials (0.25 g/L), KMnO,4 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 KMnO4/kg soil, influenced by the oxidant concentration.

The SOD increased as the dosed KMnO, concentration increased, most likely because the



reactivity of permanganate with many organic and inorganic compounds is greater in a
higher KMnOj concentration. In addition, soil-induced KMnO, decomposition may also

contribute in a significant degree to the observed phenomena.
4.4 Tmpact of KMnO, oxidation on Soil Metal Leaching (Task 1D)

The impact of KMnQ, concentration and ORP on the mobility of four selected metals (i.e.,
Pb, As, Cr and Se) of environmental concern was investigated. The change in dissolved
concentrations of the four selected metals after 14 days of tests is shown in Table 10 and
Appendix E. The data indicates that As remained in not-detected level while Cr, Pb and Se
had little increase (in pg/L level) at the end of the tests. The increase in Se is likely from the
impurities of KMnQO, 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 through both adsorption onto soil surface or by soil reducing
capacity. The impact of KMnO4 bxidation and increased ORP during the tests on the metal

leaching of As, Pb, Se and Cr from the GCNY soil appears to be insignificant.

5. Conclusions and Recommendations

CONCLUSIONS:

This study was conducted to investigate the feasibility of using 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 KMnOj, injection on metal ion leaching
from the soil was evaluated. Based on the experimental results, the following conclusions

were made:

e KMnO; rapidly degraded PCE, TCE, cis-1,2-DCE, VC, chloro-trifluoroethene and

xylenes in the GCNY sample groundwater under the experimental conditions.



Remediation of soil and groundwater contaminated with the above compounds by in-situ
KMnOQ, oxidation is a feasible and effective altemative.

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 KMnO4 oxidation.

. The oxidant demand of the GCNY soil was in the range of 1~4 g/kg soil for KMnO4 and

it appeared to increase with the increase in KMnO, concentration.

The soil has a low oxidant demand. KMnO,4 consumption by soil substances is not
considered a hindrance to the use of in situ KMnO,4 oxidation technologies.

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 KMnQj 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 KMnQOy to destroy VOCs including PCE,

TCE, cis-1,2-DCE, VC, chloro-trifluoroethene and xylenes in the GCNY groundwater. It

appears that In Situ KMnO,4 Oxidation is a feasible remedial technology for the GCNY site.

To enhance the effectiveness of KMnQO, oxidation in the remediation application, based on

the experimental results, ERI recommends the followings:

The GCNY soil has a low KMnO,4 demand, and the decomposition of KMnQ, in the soil
matrix is slow. Thus, a low KMnO, dose (e.g., 1 g/L or 2 g/L) is recommended to be
used during the remediation application.

The permanganate oxidation technology, like other chemical flushing technologies,
requires delivery of the oxidant to contaminants. While the ability of KMnQjy 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



investigation and characterization is suggested so that an effective oxidant delivery

| - system can be developed.
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pH, ORP and grain
size analysis

pH meter (Accumet Fisher Scientific)
and standard sieves

Table 1. A Summary of Analytical Methods Used in the Study

Standard methods

KMnOQO, Spectrophotometer (Miiton Roy) Colorimetric method
VOCs GC-MS USEPA SW-846 8260
-Total organic Carbon | TOC Analyzer (for groundwater) and Standard methods for water
; CHN Analyzer (for soil) and soil
{ ICP-AES/OES or AA-GFAAS 3050A for digestion/6010A for
Metals (Fe, Al, Mn, 1CP or 70004 for GFAA (SW.
! Pb, Cr, As and Se) 846)

o —

e

FUNUSE—,
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Table 2. Experimental conditions of Task 1B conducted to investigate the oxidation of
VOC:s in the GCNY groundwater by KMnO,

Aqueous Oxidation of VOC- KMnO, 20 VOCs, pH,
batch Set 1 VOCs in the contaminated (0.25 g/1) KMnQ, and
T (1B-D) GCNY groundwater chloride

groundwater by
KMTIO4
Aqueous Oxidation of VOC- KMnO, 20 VOCs, pH,
batch Set 2 VOCs in the contaminated (1 g/l) KMnQO, and
(1B-2) GCNY groundwater chloride
groundwater by
KMnO4

Aqueous Control VOC- None 20 VOCs and pH

batch Set 3 experiment contaminated and chloride
L (1B-3) | groundwater

Note: KMnO,, pH and chloride were measured in the beginning and at the end of each run.

13




Table 3. Test conditions of the vial experiments for determining soil oxidant demand

1 GCNY Site Soil 0.25 1 ~4:1
2 GCNY Site Soil 0.5 2 ~4:1
3 GCNY Site Soil 1 4 ~4:1
.4 GCNY Site Soil 2 8 ~4:1
5 GCNY Site Soil 4 16 ~4:1
6 GCNY Site Soil 10 40 ~4:1

Note 1. All experiments were conducted in duplicate.

14




Table 4. Results of metal characterization of the GCNY site soil

[

0.199 [ 0.199 t).496 0.248

s % % e F '

ES-soil-M 1.09 144 | ND 1558 14.4 5260 | 160
(. |

ES-soil-M(D)w 0.748 1.80 k ND L1811T 8.73 5160 | 195

Detection Limit 0.199 0.496 | 0.248

Note: (D) = duplicated
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Table 5. Results of metal characterization of the GCNY site groundwater

&8

7 }ND 5710/ 24 /10900 3520

o : L B e s
ES-GW-M ND 22 L 9960 | 3510
ES-GW-M(D)

Detection Limit

R N

Note: (D) = duplicated
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Table 6. Degradation of VOCs by KMnO, against time in the GCNY groundwater

1B1 0 54.18/55.9 278.64/291.54 67.94/62.9 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

1B2 0 54.18/53.32 275.2/281.22 66.22/68.8 11.18/11.18
2 ND ND 4.3 ND
8 ND ND 4.3 ND
22 ND ND ND ND
32 ND/ND ND/ND ND/ND ND/ND
48 ND ND ND ND
56 ND ND ND ND
72 ND/ND ND/ND ND/ND ND/ND

1B3 0 54.18 273.48 66.22 16.18
2 52.46 270.9 69.66 13.76
8 51.6 268.32 71.38 15.48
22 52.46 268.32 68.8 17.20
32 50.74 259.72 67.08 17.20
48 49.02 256.28 67.94 17.20
56 49.88 254.56 65.36 17.20
72 50.74 254.56 67.08 16.34

N.D.= Non-detected
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Table 7. Degradation of chloro-triflouroethene by KMnO, with time in the GCNY
groundwater

1.00/1.00 1.00/1/00 1.00/1.00

0 0 0.92
8 0 0 0.86
22 0 0 0.90
32 0/0 0/0 0.82
48 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

1.00 1.00 1.00
0.85 0.93 0.85
0.88 0.98 0.80
0.87 0.83 0.82
0.86/0.86 0.87 0.77
0.75 0.79 0.70
0.72/0.76 0.73/0.76 0.66
0.73/0.7 0.77/0.75 0.62
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Table 9. The pH, chloride and KMnOj in the beginning and at end of Task 1B

experiments
Samiples |_ , R T
ride,” ~ chloride, mg/L - | KMnO4,
1Bl [6.84 44.15 250 6.74 44.24 194.72
1B2 |6.84 43.93 1000 6.86 44.4 772.86
1B3 |6.84 45.28 0 6.91 44.84 Control
20




Table 10. The dissolved concentrations of Pb, As, Cr and Se in Task 1D vials after a
reaction period of 14 days

1 Metal concentration, ug/L

o . vl 0 cd As Cr Pb Se
0104025-ES-0D 0.00 7.85 360.00 ND 10 ND ND
010425-ES-0.25 13.87 7.59 440.15 ND 102 ND ND
-010425-ES-0.5 119.69 7.52 566.25 ND 142 60 16
010425-ES-1 508.99 7.51 590.75 ND 127 15 46
010425-ES-2 3263.91 7.43 611.20 ND 153 29 107
010425-ES-4 6179.96 7.40 627.90 ND 150 65 254
010425-ES-10 9096.15 7.38 651.40 ND 215 166 320

0104025-ES-0.25 = Sampling date-ES| sample soil-KMnO, concentration
2 Parameters measured at the end of the tests.
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Figure 1. The syringe reactor system used in Task 1B experiment
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Figure 2. The rotator system used to determine soil oxidant demand
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Figure 3. Grain size distribution of the GCNY sample soil.
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Concentration (ug/L)

i —8 &
40 60 80
| Time (Hours)
<
—e— Vinyl chloride ------ (cis)-1,2 DCE
...a---TCE ---x - - Tetrachloroethene

Figure 4 . Degradation of PCE, TCE, cis-1,2-DCE and VC by KMnO, in
Task 1B-1. Temp. = 20 °C; Initial concentration = 0.25 g/L. KMnO,
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Concentration (ug/L)

40 60 80
Time (Hours)

—e— Vmyl chloride ---m--- (c18)-1,2 DCE
---a--TCE .--x--- Tetrachloroethene

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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Concentration (ug/L)
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0 ﬁ_f S SR - SRR S
| 0 20 40 60 80
Time (Hours)
| ---e--- Vinyl chloride ~--w--- (cis)-1,2 DCE
| ~-a-- TCE ---x - - Tetrachloroethene

Figure 6. The variatioh of PCE, TCE, cis-1,2-DCE and VC during Task
1B-3 (the control experiment). = 20 °C; KMnOj, concentration = 0 g/L
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Figure 7. KMnO, concentration (in C/Cy) 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/LL KMnO,
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Figure 8. KMnOy concentration (in C/Cg) versus time during the SOD tests
in the control experiment
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Figure 9. Oxidant demand of the GCNY soil, determined in a reaction period
of 14 days.
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APPENDIX A:

The GC-MS analysis raw data of TS-1 GW
sample groundwater (in duplicate)



4430 -0

W3, TiCt D

3

NG Lurpos -3 apuan D eIk GIep -y

“oulipueH

DU ey -y DI TG -y H LR TYR R (9,¥) 0101960y -y TONEAISSS 1] _3
#0 -0 v 44 DIS-S 105 -0S R euSWWOD
PADIT-T  JSICMPRS -2AS 101EXDUNCID MG e Buwug -Mma INEN [eUOIHPPY
] i
% ‘ ! ] &
NN R T
! . i
T
_ _ | P I
1 3
1 i T T
| b &
“ | Lo o
Jﬁ ' ! ! i &
T N | : $
| !
| W _ B A i oI e xS g0 ass1-S3-1z£010( £
w | - ~ N 7 WS [T [y ¥ ¢S1-S9-17£010f 9
* M|l|w11|ll‘ JI\\, Lafond <o aap sisar juanhasgns 1 N §l st [ g pSIL-SA-1ZE010} s
INEEEERE I P g or PR e Ay 7|y Y 7 GST oy £SL-sa-1zeolo|
! A | m T 1 N T Go ST T [ 7S1-Sa-12¢010] ¢
_ V ﬁ PODA LTS IFRMS upn 1 Y i L T I ailsl-sg-1Tc01of ¢
! | < !
m pazajuur ag o paau saques aayg | I A ; 1 00§l 10712780 Jeo O d Al J 9 ) 1S1-S3-17£010} ¢
w Jusuwie) SJBUIB|UOD {mo10g Aox) TRojeg Aax) IO ajeQ a3 laquinN pield
m JO J9QWNN | UolBAIBSBld Xuew uot|281109
M o uonea]
i
_ _ * Souelblo -0 siejey W Aery -dv UI-YIB AA - AA efeiors
| w w A sy ubisuug ey WO
i f I !
“ “ | ! s1eQ AQ pansdey eeg Ag peaedey
i m _ g ubisung 0091 awi) uBsAutd
+ 1] H
N . w " | ueg Ag pausinoursn| | (0)T/1 /80 |90 m:::I uay] Ag peysrbugey
- d
BqQUINN SYyD Jo Jgjawered 1S9y X Jojsued | ajdwesg
| 153.uN[y 80U8I8;0 . |sanboy diz s Ao
hyn_n_mmmEUg:m_ buioday
fHEW- 3, npauuan Pew-3
|
BUCYS suoyd 4 | :::_Z .C | m«.-_ 1 $S0IPPY
YOXRG-ONY
12€1000 12ei0d OHEPINO) POWA N:D) 1 | Tuuoaugluzf Auedwod
6uing Juenjpuay 128lo14
1 . npa tuoan ua@hoddnsiaiionn, )
eq e Aeg s10+-98v(0u8) 01CS-GUTVO 1) 'SHOIS 31NLILSNI HOUVISIY TVININNOUIANI
Aoadg ¢ vl 32 01cs-n ayrdwn ] appiiv 0L¢
{a12412) 1 punosy uiny Q) 82104y Q) 108loig Q1 J8wosny AMPINUT YOIuASIYY [Muawuodlauyg
U oSN 1Y3 4
ApoisnD jo ureyd TIHA

ofey

e —d e

o

)

———a P ™ e ranroind oy




RO

Lo

Environmental Research Institute
The University of Connecticut
Volatile Organic Compound ES TREATBILITY TEST

Sample Identification: LAB BLK Reporting Date: 3/27/01
Laboratory Identification: Sample Matrix: Aqueous
Sampling Date: Report Data File: 0l010325L xIs.
Sample Receiving Date: Risw Data File: 01032503.D
Date Analyzed: 03/206/20 -]:2: Method: EPA-8260
CAS Number Name Concentration(ug/L.) MDL (ue/l)
75-71-8 Dichlorodifluoromethane ND 0.3
74-847-3 Chloromcthane ND (B
75-01-4 Chloroethene(Vinyl Chlonide) ND 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-Dichloroethene ND 1
75-09-2 Dichloromethane ND 1
(1634-04-4 MTRE ND 0.3
156-60-5 (truns)-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-Trichlorocthane 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 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 (c1s)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-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 03
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
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-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-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-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-Trichlorobenzenc ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofluoromethane(surr]) 104 80-116 rass
1,2-dichlorocthane-d4(surr2) 104 80-116 rass
toluene-d8(sure3) 100 80-116 rass
4-bromofluorobenzenc(surrd) 101 80-120 rass

ND = Not Deteoted
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Samnple Hdentification:

Laboratory Identification:

Environmental Research Institute
The University of Connecticut

Valatile Organic Compound Results, Project:

0103032-00].0]14321-ES-TS1,1/10 Reporting Date:

NDI03032-00]

Sample Matrix:

3/27/01

Aqueous

Sampling Date: 3200 Report Data File: ol0103250 1
Sample Receiving Date: 32101 Raw Data File: 01032510.D
Date Aailvzed: 43/26/20 -1: 0. Methad: LPA-8260
CAS Nuniber Natue Concentratinn(ug/L) MDL (ug/1)
75-71-% Nichlorodifluorometlinne NP 3.0
74-87-3 Chloromethane ND 140
75-11-4 Chlorocthene(Ninyvl Chlonde) 27.7 2.0
74-83.9 Bromomethane ND 2.0
TS-00-3 Chloracthane NI 2.0
T4 Irichlorouar omethane ND 1.4
EATRD IS | 1ob-Ihchlorosthony ND 10
BREL RN Dhehloromcthme IX 10
H034-04-4 ABE NI 30
1 36-64-5 (trans)-1.2-Dichlarocthene ND 30
T3-343 1.1 -Dichlorocthane ND 1.0
T893 NMethy] Fihiyl Ketone (MEK) ND 10
204.20-7 2. 2-Dichiforopropane ND 1.0
136-89.2 (cis)-1 . 2-Dichlorocthene 373.6 1.0
74-97.5 Rromochlorometlane NI 3.0
67-00,-3 Chlorotomm ND 1o
T1-335-0 1 -Trichlorocthanc ND Lo
S63-3%-4 1 -Dichloropropeng ND 2.0
$6-23.5 Tetrachloromethane ND 1.0
71-43-2 Benzene ND 1.0
107-06-2 1.2-Dichlorocthane ND 1.0
79-01-6 Trichlorocthene 91.1 1.0
78-87-5 1,2-Dichloropropane ND 1.0
74-95-3 Dibromomethance 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 2.0
10¥-¥¥-3 Toluene ND 1.0
10061-02-6 (trans)-1,3-Dichloropropenc ND 1.0
79-00-5 1,1,2-Trichloroethane ND 3.0
142-28-9 1.3-Dichloropropane ND 2.0
127-184 Tetrachlorocthene 17.7 2.0
124-48-1 Dibromochloromethane ND 3.0
106-93-4 1,2-Dibromoethane ND 1.0
108-90-7 Chlorobenzene ND 1.0
630-20-6 1.1.1,2-Tetrachlorocthane ND 2.0
100-41-4 Ethylbenzene ND 1.0
108-3%-3 m-Xylene + p-Xylene 7.2 2.0
95-47-6 o-Xylene ND 1.0
100-42-5 Styrene ND 2.0
75-25-2 Bromoform ND 1.0
98-82-8 1so-Propylbenzene ND 2.0
79-34-5 1.1.2,2-Tetrachloroethane ND 2.0
96-18-4 1.2,3-Trichloropropane ND 2.0
10K-86-1 Bromobienzene ND 1.0
103-65-1 n-Propylbenzenc ND 1.0
108-67-% 1.3.5-Trimcthylbenzence ND 1.0
106-43-4 4-Chlorotoluenc ND 1.0
95-49-8 2-Chlorotoluene ND 1.0
98-06-9 tert-Butylbenzene ND 1.0
95-63-6 1,2.4-Trimethylbenzene ND 2.0
135-9%-% sec-Butylbenzene ND 1.0
99-87-6 4-iso-Propyltolucne ND 1.0
S41-73-41 1.3-Dichlorobenzene ND 1.0
106-46-7 1.4-Dichlorohenzenc ND 1.0
Jud-31-8 n-Butvibenzene ND 1.0
95-30-1 1. 2-Dichlorobenzene ND [y
96-12-8 1.2-Dibromo-3-chloropropanc ND 6.0
120-%2-1 1.2.4-Trichlorobenzene NI 10
87-6%8-3 Hexachlorobutadiene ND 3.0
91-20-3 Naphthalenc ND 2.0
87-61-6 1.2,3-Trichlorobenzenc ND 10
657-64-1 Acetone NI 10
Surregate Recovery
.. - Compound Recovery (%) Limit (%) Condition
Dibronofluoromethane{surr] ) 102 %0-116 rass
1,2-dichloroethane-d4(surr2) 103 80-116 rass
toluene-d8(sure3) 101 80-116 rass
4-bromofluorobenzene(surrd) 102 80-120 F’ass

ND = Not Detected
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project:

Sample Tdentification: '0103032-002,010321-1-S-TS1D,1/1. Reporting Date: 3/27/01
Laboratory Identification: 0103032-002 Sample Matrix: Aqucous
Sanpling Date: 2100 Report Data File: ol0103251 xls.
Sample Receiving Date: 32101 Raw Data File: 01032511.D
Date Analvzed: 03/26/20 -1:7: Method: EPA-8260
CAS Number Nanme Concentration(ug/l.) MDL (ug/L)
75-71-8 Dichlorodifluoromcthane ND 3.0
74873 Chloromethane ND 1.0
T5-01-4 Chloroethene(Vinyl Chlonde) 24.6 2.0
F4-X39 Rromoemethane ND 2.0
75001 Chilorocthane ND 2.0
75-69-4 I'nichiorotluoromethane ND 1o
EATRRES |1 -Dichioracthenc ND H]
T8.00.2 Phichloromethane 26 1
a1634-04-4 NIUBE NI kXY
156-60-5 (trans)-1.2-Dichloroethenc ND 3.0
75.33-3 1.1-Dichlorocthane ND 1.0
78933 Methv] Ethyf Ketone (MIER) ND T
303-20-7 2.2-Dichloropropanc ND 1.0
156-59.2 (cis)-1. 2-Dichlorocthene 374.7 1o
74-97-5 Rromochloromethane ND 0
67-66-3 Chiorotorm ND 1.0
71-55-6 1.1.1-Trnichlorocthane ND 1.
363-58-6 1,1-Dichloropropenc ND 2.0
56-23-5 Tetrachloromethane ND 1.0
71-43-2 Benzene ND 1.0
107-06-2 1.2-Dichloroethane ND 1.0
79-01-6 Trichloroethene 93 8 1.0
78-87-5 1,2-Dichloropropanc ND 1.0
74-95-3 Dibromomethane ND 1.0
75-27-4 Bromodichloromethane ND 2.0
1006]1-01} -5 (c1n)-1.3-Dachloropropene NID 2.0
108-10-1 MIBK ND 2.0
108-88-3 Toluene 2.0 1.0
10061-02-6 (trans)-1,3-Dichioropropene ND 1.0
79-00-5 1,1,2-Trichloroethane ND 3.0
142-28-9 1,3-Dichloropropane ND 2.0
127-18-4 Tetrachloroethene 18.0 2.0
124-48-1 Dibromochloromcthane ND 3.0
106-93-4 1,2-Dibromocthanc ND 1.0
108-90-7 Chlorohenzene ND 1.0
630-20-6 1.1.1.2-Tetrachlorocthane ND 2.0
100-41-4 Ethylbenzene ND 1.0
108-3%-3 m-Xvlene + p-Nylene 73 2.0
} 95-47-6 o-Xvlene ND 1.0
100-42-5 Styrene ND 2.0
[ 75-25-2 Bromoform ND 1.0
O¥-§2-% iso-Propylbenzene ND 2.0
79-34-5 1,1,2.2-Tetrachloroc(hane ND 20
96-18-4 1.2.3-Trichioroprapane ND 2.0
11%-86-1 Bromobenzene ND 1.0
103-65-1 n-Propylbenzene ND 1.0
108-67-% 1.3.5-Tnmethylbenzene ND 1.0
106-43-4 {-Chlorotoluenc ND 1.0
95-49-8 2-Chlorotoluene ND 1.0
98-06-9 tert-Butlylhenzene ND 1.0
95-63-6 1.2.4-Trimethylbenzene ND 2.0
135-9%8-8 sec-Butylbenzene ND 1.0
99-%7-6 4-is0-Propyltoluene ND 1.0
541-73-1 1.3-Dichlorobenzene ND 1.0
106-46-7 1 4-Dichlorobenzene ND 1o
104-51-8 u-Butylbenzene ND 1.0
95-50-1 1.2-Dichlorobenzenc ND KU
D6-12-% 1.2-Dibroma-3-chloropropane ND 6.0
120-82-1 1.2 4-Trichlorobenzene ND 10
R7-68-3 Hexachlorobutadiene ND 3.0
91-20-3 Naphthalene ND 2.0
87-61-6 1,2.3-Trichlorobenzene ND 10
67-64-1 Acetone ND 10
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofluoromethanc(surrl) 101 80-116 Pass
1,2-dicllorocthanc~d4(surr2) 103 80-116 rass
toluene-dR(surr3) 99 80-116 rass
4-bromofluorobenzenc(surrd) 101 80-120 rass

NI - N Thateacted




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 Compound Results, Project: ESTreatibility Tests

Sample 1dentification: STMIX 40 PPB Reporting Date: 4/11/01
Laboratory Identification: Sample Matrix: Aqucous
Sampling Date: Report Data File: 010409 xls.
Sample Receiving Date: Raw Data File: 01040904.D
Date Analvzed: 04/9/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/L) Recovery %
75-71-8 Dichlorodifluoromethane 233 58%
74-87-3 Chloromethane 31.1 78%
75-01-4 Chloroethene(Vinyl Chloride) 312 8%
74-83-9 Bromomethane 38.2 95%%
75-00-3 Chlorocthane 35.8 920%
75-69-4 Trichlorofluoromethane 30.2 75%
75-35-4 1,1-Dichloroethene 36 89%%
75-09-2 Dichloromethane 43 108%
01634-04-4 MTBE 40.7 102%
156-60-5 (trans)-1,2-Dichlorocthene 36.9 92%
75-34-3 1,1-Dichlorocthanc 38.9 97%
78-93-3 Methyl Ethyl Ketone (MEK) 37 92%
594-20-7 2,2-Dichloropropane 43.6 109%
156-59-2 (cis)-1,2-Dichlorocthene 38.6 97%
74-97-5 Bromochloromethane 38.4 96%
67-66-3 Chloroform 39.4 99%
71-55-6 1,1,1-Trichlorocthane 36.1 90%
563-58-6 1,1-Dichloropropene 36.0 90%
56-23-5 Tetrachloromethane 34.0 - 85%
71-43-2 Benzene 40.2 101%
107-06-2 1,2-Dichlorocthanc 40.5 101%
79-01-6 Trichloroethene 36.8 92%
78-87-5 1,2-Dichloropropane 40.9 102%
74-95-3 Dibromomethane 39.8 100%
75-27-4 Bromodichloromethane 39.5 99%
10061-01-5 (cis)-1,3-Dichloropropene 40.9 102%
108-10-1 MIBK 36.2 91%
108-88-3 Toluene 385 96%
10061-02-6 (trans)-1,3-Dichloropropene 39.8 100%
79-00-5 1,1,2-Trichlorocthane 38.8 97%
142-28-9 1,3-Dichloropropane 39.9 100%
127-184 Tetrachlorocthene 35.7 89%
124-48-1 Dibromochloromethane 377 94%
106-93-4 1,2-Dibromoethane 37.8 95%
108-90-7 Chlorobenzene 38.7 97%
630-20-6 1,1,1,2-Tetrachlorocthane 38.1 95%
100-41-4 Ethylbenzene 38.9 97%
108-38-3 mrXylenc + p-Xylenc 78.0 98%
95-47-6 o-Xylene 39.6 99%
100-42-5 Styrenc 38.5 96%
75-25-2 Bromoform 353 88%
98-82-8 iso-Propylbenzene 37.4 93%
79-34-5 1,1,2,2-Tetrachlorocthane 38.9 97%
96-18-4 1,2,3-Trichloropropanc 38.7 97%
108-86-1 Bromobenzenc 38.4 96%
10365-1 n-Propylbenzene 38.1 95%
108-67-8 1,3,5-Trimethylbenzene 38.2 95%
106-43-4 4-Chlorotoluenc 382 96%
95-49-8 2-Chlorotoluene 40.4 101%
98-06-9 tert-Butylbenzene 41.7 104%
95-63-6 1,2,4-Trimethylbenzene 388 97%
135-98-8 sec-Butylbenzene 36.4 91%
99-87-6 4-iso-Propyltoluene 37.6 94%
541-73-1 1,3-Dichlorobenzene 40.2 100%
106-46-7 1,4-Dichlorobenzene 38.0 95%
104-51-8 n-Butylbenzene 374 93%
95-50-1 1,2-Dichlorobenzene 38.3 96%
96-12-8 1,2-Dibromo-3-chloropropane 32.7 82%
120-82-1 1,2,4-Trichlorobenzene 37 92%
87-68-3 Hexachlorobutadienc 34.8 87%
91-20-3 Naphthalenc 35.4 89%
87-61-6 1,2,3-Trichlorobenzene 37 92%
67-64-1 Acctone 36 90%
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofluoromethane(surr] ) 98 80-116 rass
[1,2-dichioroethano-d4{surr2) 99 80-116 Pass
tofuono-da(sur3 ) 100 80-116 Pass
4-brony! surrd) 101 80-120 rass

ND = Not Detoctod




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: STMIX 40 PPB ULTRA Reporting Date: 4/11/01
Laboratory ldentification: Sample Matrix: Aqueous
Sampling Date: Report Data File: 010409 .xls.
Sample Receiving Date: Raw Data File: 01040905.D
Date Analvzed: 047920 -1:1: Method: EPA-8260
CAS Number Name Concentration(ug/L) Recovery %
75-71-8 Dichlorodifluoromethane 55.5 139%
74-87-3 Chloromethane 43.7 109%
75-01-4 Chlorocthenc(Vinyl Chlonde) 45.2 113
74-83-9 Bromomethane 39.9 100%
75-00-3 Chloroethane 1.5 94%
75-69-4 Trchlorofluoronk:thane 38.1 95%
75-35-4 1,1-Dichlorocthene 34 110%
75-09-2 Dichloronx:thane 45 113%
01634-04-4 MTBE ND NA
156-60-5 (trans)-1,2-Dichlorocthene 43.2 108%
75-34-3 1.1-Dichlorocthanc 43.9 110%
78-93-3 Methy! Ethyl Ketone (MEK) ND NA
594-20-7 2,2-Dichloropropanc 48.3 121%
156-59-2 (cis)-1,2-Dichlorocthene 40.8 102%
74-97-5 Bromochloromethane 41.0 102%
67-66-3 Chloroform 42.8 107%
71-55-6 1,1,1-Trichlorocthane 41.1 103%
563-58-6 1,1-Dichloropropenc 40.5 101%
56-23-5 Tetrachloromethane 40.5 ‘101%
71-43-2 Benzene 43.6 109%
107-06-2 1,2-Dichlorocthane 43.2 108%
79-01-6 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 Toluenc 41.0 102%
1006 1-02-6 (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 Tetrachlorocthene 39.2 98%
124-48-1 Dibromochloromethane 39.2 98%
106-93-4 1,2-Dibromoethane 393 98%
108-90-7 Chlorobenzene 41.2 103%
630-20-6 1,1,1,2-Tetrachlorocthane 40.3 101%
100-41-4 Ethylbenzene 42.2 106%
108-38-3 mrXylene + p-Xylene 84.9 106%
95-47-6 o-Xylene 42.8 107%
100-42-5 Styrene 40.3 101%
75-25-2 Bromoform 37.0 92%
98-82-8 iso-Propylbenzene 39.7 99%
79-34-5 1,1,2,2-Tetrachlorocthane 39.5 99%
96-18-4 1,2,3-Trichloropropanc 39.2 98%
108-86-1 Bromobenzene 40.1 100%
103-65-1 n-Propylbenzene 42.1 105%
108-67-8 1,3,5-Trimethylbenzene 41.5 104%
106-43-4 4-Chlorotoluene 40.9 102%
95-49-8 2-Chlorotoluene 43.8 110%
98-06-9 tert-Butylbenzene 41.1 103%
95636 1,2,4-Trimcthylbenzene 41.6 104%
135-98-8 sec-Butylbenzene 39.7 99%
99-87-6 4-iso-Propyltoluene 39.7 99%
541-73-1 1,3-Dichlorobenzenc 40.5 101%
106-46-7 1,4-Dichlorobenzene 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-chloropropanc 35.4 88%
120-82-1 1,2,4-Trichlorobenzene 40 99%
87-68-3 Hexachlorobutadience 39.1 98%
91-20-3 Naphthalene 37.7 94%
87-61-6 1,2,3-Trichlorobenzene 40 99%
67-64-1 Acetone ND #VALUE!
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofiuoromethane(surr1) 99 80-116 rass
%«Mmz) 101 80-116 Pass
sard) 101 80-116 Pass
Toromofiaorobenzene( SuTd) 102 80-120 Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: STMIX 40 PPB Reporting Date: 4/11/01
Laboratory ldentification: Sample Matrix: Aqueous
Sampling Date: Report Data File: 010409.xls.
Sample Receiving Date: Raw Data File: 01040933.D
Dute Analvzed: 04/10/20 -1:0: Method: EPA-8260
CAS Number Name Concentration(ug/L) Recovery %
75-71-8 Dichlorodifluoromethane 245 61%
74-87-3 Chloromcthanc 328 82%
75-01-4 Chloroethene(Vinyl Chloride) 31.8 80%
74-83-9 Bromonw:thane 38.7 97%
75-00-3 Chloroethane 37.1 93%
75-69-4 Trichlorofluoromethane 32.4 $1%
75-35-4 1,1-Dichlorocthene 38 94%
75-09-2 Dichloromethane 45 112%
01634-04-4 MTBE 40.1 100%
156-60-5 (trans)-1,2-Dichlorocthene 38.9 97%
75-34-3 1,1-Dichlorocthane 40.1 100%
78-93-3 Mcthyl Ethyl Ketone (MEK) 36 90%
594-20-7 2 2-Dichloropropane 29.1 73%
156-59-2 (cis)-1,2-Dichlorocthene 40.1 100%
74-97-5 Bromochloromethane 39.4 99%
67-66-3 Chloroform 41.7 104%
71-55-6 1,1,1-Trichlorocthane 38.8 97%
563-58-6 1,1-Dichloropropene 38.2 95%
56-23-5 Tetrachloromethane 36.1 © 90%
71-43-2 Benzene 423 106%
107-06-2 1,2-Dichlorocthane 42.9 107%
79-01-6 Trichlorocthene 44.5 111%
78-87-5 1,2-Dichloropropanc 41.8 104%
74-95-3 Dibromometbane 41.1 103%
75-27-4 Bromodichloromethane 41.1 103%
10061-01-5 (cts)-1,3-Dichloropropene 38.3 96%
108-10-1 MIBK 359 90%
108-88-3 Toluene 39.8 99%
10061-02-6 (trans)-1,3-Dichloropropene 36.1 90%
79-00-5 1,1,2-Trichlorocthanc 38.9 97%
142-28-9 1,3-Dichloropropane 40.0 100%
127-18-4 Tetrachloroethene 36.5 91%
124-48-1 Dibromochloromethane 370 93%
106-93-4 1,2-Dibromocthane 38.0 95%
108-90-7 Chlorobenzene 403 101%
630-20-6 1,1,1,2-Tetrachlorocthane 38.7 97%
100-41-4 Ethylbenzene 41.1 103%
108-38-3 mXylenc + p-Xylene 82.2 103%
95-47-6 o-Xylene 41.8 104%
100-42-5 Styrene 40.4 101%
75-25-2 Bromoform 339 85%
98-82-8 iso-Propylbenzene 394 99%
79-34-5 1,1,2,2-Tetrachlorocthane 30.8 77%
96-18-4 1,2,3-Trichloropropane 36.8 92%
108-86-1 Bromobenzene 39.0 98%
10365-1 n-Propylbenzene 39.8 100%
108-67-8 1,3,5-Trimethylbenzene 39.8 100%
106-43-4 4-Chlorotoluene 39.6 99%
95-49-8 2-Chlorotolucne 41.6 104%
98-06-9 tert-Butylbenzene 43.8 110%
95-63-6 1,2,4-Trimethylbenzene 40.0 100%
135-98-8 sec-Butylbenzene 37.9 95%
99-87-6 4-iso-Propyltoluene 384 96%
541-73-1 1,3-Dichlorobenzene 38.8 97%
106-46-7 1,4-Dichlorobenzene 38.4 96%
104.51-8 n-Butylbenzene 38.1 95%
95-50-1 1,2-Dichlorobenzene 389 97%
96-12-8 1,2-Dibromo-3-chloropropane 32.0 80%
120-82-1 1,2,4-Trichlorobenzene 36 89%
87-68-3 Hexachlorobutadiene 35.2 88%
91-20-3 Nephthalene 35.2 88%
87-61-6 1,2,3-Trichlorobenzene 36 89%
67-64-1 Acetone 38 94%
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibrosmofinoromethens(suri) 100 80-116 - Pass
1 aurr2) 102 80-116 rass
[ sarr3) 100 80-116 rass
aurrd) 103 80-120 rass

~ND = Not Detooted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: STMIX 40 PPB ULTRA Reporting Date: 4/11/01
Laboratory Identification: Sample Matrix: Aqueous
Sampling Date: Report Data File: 010409.xls.
Sample Receiving Date: Raw Data File: 01040934.D
Date Analvzed: 04/1020 -1:0: Method: EPA-8260
[ CAS Nuniber Naie Concentration(ug/L) Recovery %
75-71-8 Dichlorodifluoron:thane 46.8 117%
74-87-3 Chloronxethane 46.1 115%
75-01-4 Chloroethene(Vinyl Chloride) 414 103%
74-83-9 Bromomethane 47.3 118%
75-00-3 Chlorocthane 42.0 105%
75-69-4 Trichlorofluoronuthane 34.5 86%
75-35-4 1,1-Dichlorocthene 40 101%
75-09-2 Dichlorormethance 43 108%
01634-04-4 MTBE ND NA
156-60-5 (trans)-1,2-Dichlorocthene 40.3 101%
75-34-3 1,1-Dichlorocthane 41.1 103%
78-93-3 Methyl Ethy! Ketone (MEK) ND NA
594-20-7 2,2-Dichloropropanc 28.5 71%
156-59-2 (cis)-1,2-Dichlorocthenc 38.2 96%
74-97-5 Bromochloromethane 39.5 99%
67-66-3 Chloroform 40.2 101%
71-55-6 1,1,1-Trichlorocthane 38.3 96%
563-58-6 1,1-Dichloropropene 37.4 93%
56-23-5 Tetrachloromethanc 373 © 93%
71-43-2 Benzene 413 103%
107-06-2 1,2-Dichlorocthanc 42.2 105%
79-01-6 Trichloroethene 42.5 106%
78-87-5 1,2-Dichloropropane 40.5 101%
74-95-3 Dibromomethane 41.1 103%
75-27-4 Bromodichloromethane 40.1 100%
10061-01-5 (cis)-1,3-Dichloropropene 38.1 95%
108-10-1 MIBK ND NA
108-88-3 Toluene 38.5 96%
10061-02-6 (trans)-1,3-Dichloropropenc 37.5 94%
79-00-5 1,1,2-Trichloroethanc 38.3 96%
142-28-9 1,3-Dichloropropane 38.2 96%
127-18-4 Tetrachloroethene 353 88%
124-48-1 Dibromochloromethane 37.2 93%
106-93-4 1,2-Dibromocthanc 38.3 96%
108-90-7 Chlorobenzene 38.8 97%
630-20-6 1,1,1,2-Tetrachloroethane 38.5 96%
100414 Ethylbenzene 396 99%
108-38-3 m-Xylene + p-Xylene 78.8 98%
95-47-6 o-Xylene 40.2 100%
100-42-5 Styrene 38.1 95%
75-25-2 Bromoform 34.6 86%
98-82-8 iso-Propylbenzenc 37.0 92%
79-34-5 1,1,2,2-Tetrachloroethane 33.0 83%
96-18-4 1,2,3-Trichloropropanc 37.9 95%
108-86-1 Bromobenzene 38.2 95%
103-65-1 n-Propylbenzene 38.7 97%
108-67-8 1,3,5-Trimethylbenzenc 38.6 96%
106-43-4 4-Chlorotoluene 36.8 92%
95-49-8 2-Chlorotoluene 40.4 101%
98-06-9 tert-Butylbenzene 42.9 107%
95-63-6 1,2,4-Trimethylbenzene 38.6 96%
135-98-8 scc-Butylbenzene 35.9 90%
99-87-6 4-iso-Propyltoluene 36.3 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-3-chloropropanc 320 80%
120-82-1 1,2,4-Trichlorobenzene 36 89%
87-68-3 Hexachlorobutadiene 33.7 84%
91-20-3 Naphthalene 34,2 85%
87-61-6 1,2,3-Trichlorobenzenc 36 89%
67-64-1 Acctone ND NA
Surrogate Recovery __
Compound Recovery (%) Limit (%) Condition
Dibromofucromothanc(wrr1) 95 30-116 Pass
ﬁmeL 103 80-116 rass
wrrd) 100 80-116 Pass
* |4-bronpfluorobenzene(murd) 103 80-120 rass
ND = Not Detected




Environmental Research Institute
The University of Connecticut
Vaolatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: LAB BLK Reporting Date: 4/11/01
Laboratory ldentification: Sample Matrix: Aqucous
Sampling Date: Report Data File: 010409 .xls.
Sample Recelving Date: Raw Data File: 01040910.D
Date Analyzed: 04/ 9/20-1:4: Mecthod: EPA-8260
CAS Numbher Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloronthane ND 0.1
75-01-4 Chloroethenc(Viny! Chioride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Tnchlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)1,2-Dichlorocthenc ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomcthane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-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
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-434 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- | Dibromoflucromethane(surrt) 101 80-116 Pass
1 2-dichloroethane-d4(mrr2) 108 80-116 rass
sure3) 100 80-116 rass
4-bromofiuorobenzeno{surrd) 102 80-120 rass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: LAB BLK (SP1) Reporting Date: 4/11/01
Laboratory Identification: Sample Matrix: Aqucous
Sampling Date: Report Data File: 010409 .xls.
Sample Receiving Date: Raw Data File: 01040907.D
Date Analyzed: 04/9/20-1:2: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 03
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromcthane ND 0.1
75-35-4 1,1-Dichlorocthene 22 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethanc 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-Dichloropropanc ND 0.1
74-95-3 Dibromome thane ND 0.1
75-27-4 Bromodichloromethanc ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene 22.0 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorcbenzene 220 0.1
630-20-6 1,1,1,2-Tetrachloroethane 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-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-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-150-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadienc ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- | Dibromofiworomotheno( surr1) 102 80-116 rass
T,2-dicbloroethane-ad{surr2) 109 80-116 Pass
toTaeno-d8(sarr3) 100 80-116 Pass
| 4-bromoflucrobenzene( sarr4) 102 80-120 Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatlle Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B1-0h Reporting Date: 4/11/01
Laboratory Identification: 0104012-001 - Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040915.D
Date Analyzed: 04/ 9/20 -1:8: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 03
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene( Vinyl Chlonide) 6.3 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichloroethenc ND 1
75-09-2 Dichloromethanc ND 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mcthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 324 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND © 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene 7.9 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroethane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-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 o-Propylbenzenc ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sce-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery _
Compound Recovery (%) Limit (%) Condition
Dibromofiucromethanc(surri) 99 80-116 - Pass
1 arr2) 108 80-116 rFass
wrr3) 100 80-116 Pass
4bromofiucrobenzene( wirrd) 102 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B1-0(D) Reporting Date: 4/11/01
Laboratory Identification:  0104012-002,- Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040916.D
Date Analyzed: 04/ 920 -1:9: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromcthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chioroethene(Vinyl Chlonde) 6.5 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromxthane 1 i
01634-04-4 MTBE ND 0.3
- 156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichloroethanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene 339 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzenc ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichlorocthene 8.4 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
. 10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene 1.5 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-Tetrachloroethanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2 2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzenc 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-Dichiorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
* «. | Dibromofiucromethane(srr1) 100 80-116 rass
* [1;7-Bcbloroethans-dd{mrr2) 108 80-116 Pass
* |tolene-d8(sere3) 100 80-116 rass
4-bromofinorobenreno(murrd) 104 80-120 rass
ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B2-0h Reporting Date: 4/11/01
Lahoratory Identification:  0104012-003- Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Recciving Date: 4/9/01 Raw Data File: 01040917.D
Date Analyzed: 04/9/20 -1:0: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoroncthane ND 0.3
74-87-3 Chlorome thane ND 0.1
75-01-4 Chlorocthene( Vinyl Chloride) 6.3 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoronethune ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 03
- 156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene 32.0 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-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 Trichloroethenc 117 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-13-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene 13 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chlorcbenzenc 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 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-Propylbenzenc ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2 4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalenc ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofiuoromethane(surr1) 101 80-116 rass
1 thane-d4(surr2) 109 80-116 rass
[ sure3) 100 80116 Pass
4-bromofluorobenzeno( murd) 104 80-120 rass
[ ND = Not Detectod




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10403-1B2-0(D) Reporting Date: 4/11/01
Luboratory ldentification:  0104012-004- Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040918.D
Date Anahvzed: 0479720 -1:0: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromcthanc ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chloride) 6.2 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichorofluoromuthane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthanc ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 327 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chioroform 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-Dichloroethane ND 0.1
79-01-6 Trichloroethene 8.0 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethance ND 0.1
75-27-4 Bromodichloromethance ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethenc 13 0.2
124-48-1 Dibronochloromethane 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-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-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 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-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-Propyltolucne ND 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-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofinoromethane(surr1 ) 100 80-116 - Fass
1,2-dichlorocthane-d4(surr2) 110 80-116 rass
sarr3) 100 80-116 rass
4-bromofinorobenzeno(surrd) 103 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatlbility Tests

Sample Identification: 10403-1B3-0h Reporting Date: 4/11/01
Laboratory ldentification:  0104012-005,- Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040919.D
Date Analvzed: 04/920-1:1: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 6.3 0.2
74-83-9 Bronmomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Tricllorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromecthane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethenc ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene 31.8 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1.
71-43-2 Benzenc ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethenc 17 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 Tolucnc 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 13 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthanc 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 mrXylene + p-Xylene 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
10365-1 = 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
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-Butytbenzene 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 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
. | Dibromofinorome thane(surr1) 101 80-116 Pass
1 surr2) 108 80-116 rass
sarr3) 100 80-116 rass
4-bromoifucrobenzeno(surrd) 104 80-120 Pass

"ND = Not Detected




-
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10403-1B1-2k Reporting Date: 4/11/01
Laboratory Identification:  0104012-006 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040920.D
Date Analyzed: 04/10/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethenc( Vinyl Chloride) 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-Dichlorocthene ND 1
75-09-2 Dichloromethane 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 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-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene 0.7 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 1.0 0.2
124-48-1 Dibromochloromethane ND 03
106-934 1,2-Dibromocthance ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-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-iso0-Propyltoluenc ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate l-ucovery
Compound Recovery (%) Limit (%) Condition
- [Dibrompfincromsthane(sarri) 102 30-116 Pass
1 thane-d4(mrr2) 109 80-116 rass
sarr3) 100 80-116 rass
fluorobenzeno(surr4) 104 80-120 rass

ND = Not Detocted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B2-2h Reporting Date: 4/11/01
Laboratory Identification: 0104012-007 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409.xis.
Sample Recelving Date: 4/9/01 Raw Data File: 01040921.D
Date Analyzed: 04/10/20-1:1: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/lL)
75-71-8 Dichlorodifluorome:thane ND 03
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethenc(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 6.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoromethane 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-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-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane 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
75-27-4 Bromodichloromethanc ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-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-Dibromoethanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 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-Tetrachloroethanc ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 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
. [ Dibromofinoromethano(srr1) 101 80-116 Pass
1 surr2) 109 80-116 rass
to marr3) 100 80-116 Pass
fluorobenzeno(sirrd) 103 80-120 Pass

WD = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B3-2h Reporting Date: 4/11/01
Laboratory Identification:  0104012-008 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 x1s.
Sample Receiving Date: 4/9/01 Raw Data File: 01040922.D
Date Analyzed: 04/10/20 -1:1: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluorom:thanc ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chloride) 6.1 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1.1-Dichlorocthene ND I
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 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 31.5 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethanc ND 0.1-
71-43-2 Benzenc ND 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichlorocthene 8.1 0.1
78-87-3 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-Trichloroctbane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 1.6 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 0.7 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-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-Chlorotolucne 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-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene 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-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 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofisoromsthane(srr1) 100 80-116 rass
1 rr2) 109 80-116 Fass
to) wurt3) 100 80-116 Fass
fluorobonzeme(surr4) 104 80-120 rass
ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B1-81t Reporting Date: 4/11/01
Lahoratory Identification:  0104012-009 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Duta File: 010409 xls.
Sample Receiving Date: 4/9/01 Raw Datu File: 01040923.D
Date Analyzed: 04/10/20-1:2: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene( Viny! Chloride) ND 0.2
74-83-9 Bromome:thane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Diclloroethene ND 1
75-09-2 Dichloromethane 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 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-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 Trichloroecthence 0.6 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthanc ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthenc ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthance ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-184 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-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 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
- | Dibromofisoromsthane(surr1) 100 80-116 rass
11, 2-d{chleroethane-dA(aur2) 109 80-116 Pass
toluene-d8(sarr3) 100 80-116 rass
4-bromofiucrobenzone(surrd) 102 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample ldentificution: 10403-1B2-8h Reporting Date: 4/11/01
Laboratoery [dentification:  0104012-010 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040924.D
Date Analvzed: 04/10/20 -1.3: Method: EPA-8260
CAS Nuniber Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chlorone:thane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorotluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloronxthane 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-33-3 1,1-Dichlorocthanc ND 0.1
78-93-3 Methyl Ethyt Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trnchloroethene 0.5 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 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-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromoethbane 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
100-42-5 Styrenc ND 0.2
75-25-2 Bronmoform ND 0.1
98-32-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluenc ND 0.1
98-06-9 tert-Butyibenzene 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-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalence ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- [ Dibromofisoronethane(sur1) 100 80-116 ~Pass
1 7)) 109 80-116 — Pass
wrrd) 99 80-116 — Pass
4-bropofiacrobenzeno(surrd) 104 80-120 Pass




Environmental Research Institute
The University of Connecticut
Volatile Orguanic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B3-8h Reporting Date: 4/11/01
Luboratory ldentification:  0104012-011 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040925.D
Date Analyzed: 04/10/20 -1:4: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethanc ND 0.3
74-87-3 Chloronx:thanc ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonide) 6.0 0.2
74-83-9 Bromomxthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthenc ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 31.2 0.1
74-97-5 Bromochloromethanc ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trnchloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzenc ND 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichloroethenc 83 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-Trichloroethane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 1.8 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethance ND 0.1
108-90-7 Chlorobenzenc ND 0.1
630-20-6 1,1,1,2-Tetrachloroethane ND Q.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylenc + p-Xylenc 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-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotolucne ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 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
Dibromofiuoromothano( surr1 ) 100 80-116 rass
1 ;ur2) 109 80-116 rass
wnr3) 100 80-116 rass
4-bromofiuorobenzeanc( surr4) 104 80-120 rass

" ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10404-1B1-22h Reporting Date: 4/11/01
Laboratory Identification: 0104012-012 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040926.D
Date Analyzed: 04/10/20 -1:4: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthence( Vinyl Chloride) ND 0.2
74-83-9 Bromome:thane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethanc ND 0.1
75-35-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichloromethane 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 0.3
75-34-3 1,1-Dichlorocthane 0.9 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichlorocthene 0.6 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 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-Dibromoetbane 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-Xylenc + 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 1so-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
I 96-184 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sec-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
100 80-116 Pass
108 80-116 Pass
100 80-116 rass
100 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample ldentification: 10404-1B2-22h Reporting Date: 4/11/01
Laboratory Identification: 0104012-013 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409.xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040927.D
Date Analvzed: 04/10/20 -1:5: Method: EPA-8260
CAS Numher Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Viny! Chloride) ND 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-Dichlorocthene ND 1
75-09-2 Dichloromethane 3 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mcthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cisy-1,2-Dichlorocthene ND 01
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthanc ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichloroethenc ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-414 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 1so-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 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 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-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery _
Compound Recovery (%) Limit (%) Condition
Dibromofinoromethane(sirr1) 102 80-116 rass
1 thane-d4(surr2) 110 80-116 Yass
[ mrrd) 101 80-116 rass
4-brompfinorobenzens( smirrd) 102 80-120 Fass

ND = Not Detected
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10404-1B3-22h Reporting Date: 4/11/01
Laboratory Identification:  0104012-014 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040928.D
Date Analvzed: 04/10/20 -1:6: Method: EPA-8260
CAS Number Name Ceoncentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonde) 6.1 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoron:thanc ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromethane 1 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-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 (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-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 8.0 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachlorocthene 2.0 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibrormocthane 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 02
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-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-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadience ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
te Recovery
Compound Recovery (%) Limit (%) Condition
. | Dibromafucromsibans(aur L 101 80-116 “Pass
%«Mmz) 110 80-116 Pass
worr3) 100 80-116 rass
fluorobenzenc(surré) 104 80-120 rass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Valatile Orgunic Compound Results, Project: ESTreatibility Tests

Sample Identificatlon: 10404-1B1-32h Reporting Date: 4/11/01
Laboratory ldentification:  0104012-015 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040929.D
Date Analyzed: 0471020 -1:7: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethance ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
[ 75-00-3 Chlorocthanc ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane 1 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene 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-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1,
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromonthane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-934 1,2-Dibromoethane ND 0.1
108-90-7 Chlorobenzence ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100414 Ethylbenzenc 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 Bromoform ND 0.1
98-82-8 1s0-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachloroethanc ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 o-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzenc ND 0.1
106-43-4 4-Chlorotoluenc ND 0.1
95-49-8 2-Chlorotoluenc ND 0.1
98-06-9 tert-Butylbenzence ND 0.1
9563-6 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-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibromofiuoromothane(surr 1) 101 80-116 - PSS
‘%wzl 110 80-116 Piss
o) 101 80-116 ass
4-bromofiuorobenzene(surr4) 102 80-120 {11
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10404-1B1-32(D) Reporting Date: 4/11/0]
Laboratory Identification:  0104012-016 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .x1s.
Sumple Receiving Date: 4/9/01 Raw Data File: 01040930.D
Date Analyzed: 04/10/20 -1:7: Mecthod: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromcthane ND 0.3
[ 74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chioride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromu:thane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromc:thanc 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 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloronethanc ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthanc ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethanc ND - 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethanc ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibrormoethane ND 0.1
108-90-7 Chlorébenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-414 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-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95636 1,2,4-Trimethylbenzene ND 02
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichiorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadicne ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
[Dibromofiaoromethane(surr1) 101 80-116 — Pass
%&m&(mz) 108 80-116 —Pass _
to surr3) 101 80-116 — Pass
4-bromofiuorobenzene(mirrd) 100 80-120 — Pass
ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10404-1B2-32h Reporting Date: 4/11/01
Laboratery Identification:  0104012-017 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Recciving Date: 4/9/01 Raw Data Iile: 01040940.D
Date Analvzed: 04/10/20 -1:3: Method: EPA-8260
CAS Number Name Ceoncentration(ug/L) MDL. (ug/L)
75-71-8 Dichloroditluoromethane ND .3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthenc(Viny! Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchloro{luoronxthane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichlororme:thane 4 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane 0.8 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2.2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene 0.7 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlofobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 is0-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzenc ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotolucne ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 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
Dibromofinoromethene(surrl) 101 80-116 - Pass
T, 2-Gichiorocthane-da(surr2) 110 $0-116 Pass
srr3) 100 80-116 rass
) 103 80-120 Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10404-182-32(D) Reporting Date: 4/11/01
Labaratory ldentification:  0104012-018 Sample Matrix: Aqucous
Sampling Date: 4601 Report Data File: 010409 xls.
Sample Receiving Date: 4901 Raw Data File: 01040941.D
Date Analvzed: 04/10/20 -1:3: Method: EPA-8260
CAS Number Name Concentration(ug/l.) MDL (ug/L)
75-71-8 Dicldorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chloride) ND 0.2
74-3-9 Bromomethane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trchlorofluoromethane ND 0.1
75-35-4 1.1-Dichlorocthene ND 1
75-09-2 Dichloromethane 3 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1.2-Dichloroethene ND 0.1
74-97-5 Bromochloronxthane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroethane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1-
71-43-2 Benzene 0.6 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromecthane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthanc ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 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-Tetrachlorocthane ND 0.2
100-414 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Brormoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3 ,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-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-Propyitoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95.-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surngmovery
| Compound Recovery (%) Limit (%) Condition
Dibronoflucrometbano(surrl) 100 80-116 rass
1 surr2) 109 80-116 Pass
wrrd) 101 80-116 Pass
4-bromofiuorobenzene(surrd 103 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTrceatibllity Tests

Sample Identification: 10404-1B3-32h Reporting Date: 4/11/01
Lubaratory Identification:  0104012-019 Sample Matrix: Agqucous
Sampling Date: 4/6/01 Report Data Filc: 010409 xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040942.D
Date Analyzed: 0471020 -1:4: Method: EPA-8260

CAS Number Name Concentration(ug/L) MDL (ug/L)

75-71-8 Dichlorodifluoronethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 5.9 0.2
74-83-9 Bromomx:thane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane 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 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene 30.2 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene 7.8 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethanc ND 0.1
75-274 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 2.0 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chlorebenzene ND 0.1
630-20-6 1,1,1,2-Tetrachloroethane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 ™ Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 15o-Propylbenzenc ND 02
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-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-Propyltoluence ND 0.1
541-73-1 1,3-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 1-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 Hexachlorobutadicne ND 0.3
91-20-3 Nephthalene ND 0.2
§7-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery _ _

Compound Recovery (%) Limit (%) Condition
Dibromofiuoromethane(sarr1) 99 80-116 - PASS
%Mmz) 108 80-116 Pass

war3) 100 80-116 — Pass
4-bromofiuorobenzone(smurrd) 103 80120 Pass

- ND = Not Detooted
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-1B1-48h Reporting Date: 4/11/01
Laboratory Identification:  0104012-020 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040943.D
Date Analyzed: 04/10/20 -1:5: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronxthane ND 0.3
74-87-3 Chloronxthane ND 0.1
75-01-4 Chloroethene( Vinyl Chlonide) ND 0.2
74-83-9 Bromonxthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane 2 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichloroethane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1
71-43-2 Benzene 0.6 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-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-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-Dibromocthanc 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 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzenc ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 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-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-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-Dichlorobenzenc ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 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
Dibromo fluoromethano(srr1) 99 80-116 . Pass
%ww«@m) 107 80-116 — Pass
surr3) 100 80-116 ~ Pass
4-bromofluorobenzene(surrd) 103 80-120 “Pass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-1B2-48h Reporting Date: 4/11/01
Laboratory Identification:  0104012-021 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409.x1s.
Sample Receiving Date: 4/9/01 Raw Data File: 01040944.D
Date Analyzed: 04/10/20 -1:6: Method: EPA-8260
CAS Nunmiber Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronx:thane ND 0.3
74-87-3 Cliloromcthane ND 0.1
75-01-4 Chloroethene( Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trchlorofluoronxthane ND 0.1
75-35-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichlorormethane 5 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichloroethene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethanc ND 0.1.
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichlorocthanc 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-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-184 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 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 i0-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-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzenc ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
- Compound Recovery (%) Limit (%) Conditien
- surl) 100 80-116 rass
E%Mmz) 107 80-116 Pass
© surr3) 100 80-116 "Pass _
- [4-bromofinorobenzenc(surré) 103 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Profect: ESTreatibllity Tests

Sample Identification: 10405-1B3-48h Reporting Date: 4/11/01
Laboratory Identification:  0104012-022 Sample Matrix: Aqueous
Sampling Date: 4/6/0] Report Data File: 010409 .xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040945.D
Date Analyzed: 04/1020-1:6: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronethanc ND 0.3
74-47-3 Chlorome:thane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 5.7 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 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-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyt Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthence 29.8 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethance ND - 0.1-
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethance ND 0.1
79-01-6 Trichloroethene 1.9 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 Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 03
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene 2.0 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromocthance 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
100-42-5 Styrenc 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-Tetrachloroecthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluenc ND 0.1
95-49-8 2-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-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-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 Acetone ND 1
Surrogate Recovery _
Compound Recovery (%) Limit (%) Conditien
. | Dibromofiuoromethano(surr1) 99 80-116 Pass_
1 urr2) 109 80-116 Pass
ar3) 100 80-116 Pass
4-bromofiucrobenzeno(mirrd) 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: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 .xls,
Sample Receiving Date: 4/9/01 Raw Data File: 01040946.D
Date Analvzed: 04/10/20 -1:7: Method: EPA-8260
CAS Number Name Conecentration(ug/L) MDL (ug/lL)
75-71-8 Dichlorodifluorome:thine ND 0.3
74-87-3 Chloromx:thane ND 0.1
75-01-4 Chlorocthene( Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trichlorofluorom:thane ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthenc ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthanc ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene 0.7 0.1
107-06-2 1,2-Dichloroethanc ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluenc ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-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
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzenc ND 0.1
108-38-3 mrXylcne + 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 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-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 sec-Butylbenzene 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-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 - |Acetone ND 1
Surrogate Recovery
. Compound Recovery (%) Limit (%) Condition
. | Dibsomnfinoromethane(surr1) 101 80-116 Pass
%&(ﬂﬂ) 108 80-116 Pass
arr3) 100 80-116 — PasSS
4-bromofiuorobenzeno(smrrd) 104 80-120 rass

ND = Not Detected
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10405-1B1-56(D) Reporting Date: 4/11/01
Laboratory Identification:  0104012-024 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Duta File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040947.D
Date Analyzed: 04/10/20 -1:8: Method: EI’A-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromethane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-83-9 Bromomx:thane NID 0.2
75-00-3 Chloroethane ND 0.2
75-69-4 Trnchlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-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-Dichloroethenc ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1-
71-43-2 Benzene 0.7 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-Dichloropropence ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 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-Tetrachloroethane ND 0.2
100414 Ethylbenzenc ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrenc ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluenc ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 sce-Buf ne ND 0.1
99-87-6 4-iso-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95.50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Nephthalenc ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
. Compound Recovery (%) Limit (%) Condition
Dibromofiacrometbanc(surr]) 101 80-116 —Pass
%Fw«mz) 108 30-116 —Pass
mre3) 100 80-116 rass
4-bromofiucrobenzene(surrd) 103 80-120 Pass

ND = Not Detoctod




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests
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Sample 1dentification: 10405-1B2-56h Reporting Date: 4/11/01
Laboratory Identification:  0104012-025 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 x1s.
Sample Receiving Date: 4/9/01 Raw Data File: 01040948.D
Date Analvzed: 04/10/20 -1:9: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronwthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chloroethene(Vinyl Chloride) ND 0.2
74-83-9 Bromonwthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorotluoronwthane ND 0.1
75-35-4 1,1-Dichloroethene ND 1
75-09-2 Dichloronxthane 5 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND - 0.1,
71-43-2 Benzene 0.9 0.1
107-06-2 1,2-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
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethanc ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-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 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
10042-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluenc ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
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-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acctone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
- | Dibsonatinoromethano(surr1) 101 80-116 rass
1 thane-d4(surr2) 109 80-116 ~ Pass
rr3) 100 80-116 ~ Pass
surrd) 102 80-120 rass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-1B2-56(D) Reporting Date: 4/11/01
Laboratory Identification:  0104012-026 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 .xls.
Sample Receiving Date: 4/9/01 Raw Data File: 01040949.D
Date Analvzed: 04/10/20 -1:9: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromcthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 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-Dichlorocthene ND 1
75-09-2 Dichloromethane 5 i
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichloroethenc ND 03
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthenc ND 0.1
74-97-5 Bromochloronx:thane ND 03
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1.
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichlorocthanc ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibrormocthane 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 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachloroethane ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-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-iso0-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzenc ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
+ | Dibrosmofiuoromethane(sarrl) 100 80-116 rass
1 surr2) 110 80-116 rass
to wrr3) 100 80-116 rass
surrd) 102 80-120 rass

ND = Not Detected




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10405-1B3-56h Reporting Date: 4/11/01
Laboratory Identification:  0104012-027 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 xIs.
Sample Receiving Date: 4/9/01 Raw Data File: 01040950.D
Date Analyzed: 04/10/20 -1:0: Method: EPA-8260
CAS Number Name Concentration{ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoromecthane ND 0.3
74-87-3 Chloromethane ND 0.1
75-01-4 Chiorocthene({ Vinyl Chloride) 58 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-Dichloroethene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichlorocthene ND 03
75-34-3 1,1-Dichlorocthanc ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 29.6 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichloroecthanc ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND - 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichloroethene 7.6 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethanc ND 0.1
75-27-4 Bromodichlorometbane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND - 0.1
79-00-5 1,1,2-Trichlorocthane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachloroethene 2.0 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethane ND 0.1
108-90-7 Chiorabenzene 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 1so-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-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-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-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 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
surr1) 100 80-116 rass
1 thane-d4(surr2) 108 80-116 rass
worr3) 101 80-116 rYass
4-bronwfiuorobenzene( surrd 102 80-120 rass

ND = Not Detected
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Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample ldentification: 10406-1B1-72h Reporting Date: 4/11/01
Laboratory Identification:  0104012-028 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040951.D
Date Analyzed: 04/10/20 -1:1: Mecthod: EPA-8260
CAS Number Nanie Concentration(ug/L) MDL (ug/L)
75-71-8 Dichlorodifluoronx:thane ND 0.3
74-87-3 Chloromcthane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-83-9 Bromomcthane ND 0.2
75-00-3 Chlorocthanc ND 0.2
[ 75-69-4 Trichlorofluoromethanc ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichioronxthane ND 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 Methy! 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 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropenc ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene 0.8 0.1
107-06-2 1,2-Dichloroctbane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Tolucne 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
127-18-4 Tetrachlorocthene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromoethanc ND 0.1
108-90-7 Chlorebenzene 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
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-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluenc ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Trimethylbenzene ND 0.2
135-98-8 scc-Butylbenzene ND 0.1
99-87-6 4-is0-Propyltoluene ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
. | Dibroawofinoromethane(mur 1) 100 80-116 Pass
1,2-dichloroethano-d4(mirr2) 110 80-116 Pass
[lolueno-dB(srr3) 100 80-116 Pass
urrd) 103 80-120 Pass

ND = Not Detocted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10406-1B1-72(D) Reporting Date: 4/11/01
Laboratory Identification:  0104012-029 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Recelving Date: 4/9/01 Raw Data File: 01040952.D
Date Analyzed: 04/11/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/L.) MDL (ug/l)
75-71-8 Dichlorodifluoronx:thane ND 0.3
74-87-3 Chlorone:thane ND 0.1
75-01-4 Chlorocthenc(Vinyl Chloride) ND 0.2
74-83-9 Bromomethane ND 0.2
75-00-3 Chlorocthanc ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromcthane ND 1
01634-04-4 MTBE ND 0.3
156-60-5 (trans)-1,2-Dichloroethene ND 03
75-34-3 1,1-Dichlorocthane 0.8 0.1
78-93-3 Mecthy! Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropanc ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-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-Dichlorocthanc ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-Dichloropropenc ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropane ND 0.2
127-18-4 Tetrachioroethene ND 0.2
124-48-1 Dibromochloromethane ND 03
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2,3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-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-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 p-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropanc ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Conditon
azrrl) 100 80-116 —- Pass
1 surr2) 108 80-116 rass
to} C5)) 101 80-116 Pass
4-bromofinorobenzene( surrd) 103 80-120 Pass

ND = Not Detectod




Environmental Research Institute
The University of Connecticut
Volatile Organle Compound Results, Project: ESTreatibllity Tests

Sample Identification: 10406-1B2-72h Reporting Date: 4/11/01
Laboratory Identification: 0104012-030 Sample Matrix: Aqueous
Sampling Date: 4/6/01 Report Data File: 010409 xIs.
Sample Recelving Date: 4/9/01 Raw Data File: 01040953.D
Date Analvzed: 04/11/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/l.) MDL (ug/L)
75-71-8 Dichiorodi {luoronx:thane ND 0.3
74-87-3 Chloronethane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) ND 0.2
74-§3-9 Bromomethane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethune ND 0.1
75-35-4 1,1-Dichlorocthenc ND 1
75-09-2 Dichloromethance 7 1
01634-04-4 MTBE ND 0.3
156-60-5 (ans)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane 0.8 0.1
78-93-3 Methy! Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene ND 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthane ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene 1.1 0.1
107-06-2 1,2-Dichlorocthane ND 0.1
79-01-6 Trichlorocthene ND 0.1
78-87-5 1,2-Dichloropropane ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
1006 1-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethanc 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-Dibromoethance 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 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
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-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-Propyltoluence ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-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 Agetone ND 1
Recovery (%) Limit (%) Condition
100 80-116 Pass
108 80-116 rass
99 80-116 Pass
102 80-120 rass




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10406-1B2-72(D) Reporting Date: 4/11/01
Laboratory Identification:  0104012-031 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Receiving Dute: 4/9/01 Raw Data File: 01040954.D
Date Analvzed: 04/11/20 -1:1: Method: LEPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichloroditluoromethane ND 0.3
74-87-3 Chlorormc:thanc ND 0.1
75-01-4 Chlorocthene(Vinyl Chlonde) ND 0.2
74-83-9 Bromonxthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorolluoronxthanc ND 0.1
75-35-4 1.1-Dichloroethene ND 1
75-09-2 Dichloronwxthane 7 1
01634-04-4 MTBE ND 0.3
156-60-5 (traus)-1,2-Dichlorocthene ND 0.3
75-34-3 1,1-Dichlorocthane ND 0.1
78-93-3 Mecthyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-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-Trichloroethanc ND 0.1
563-58-6 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-Dichlorocthane ND 0.1
79-01-6 Trichloroethene ND 0.1
78-87-5 1,2-Dichloropropance ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropene ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Tolucne ND 0.1
10061-02-6 (trans)-1,3-Dichloropropene ND 0.1
79-00-5 1,1,2-Trichloroethane ND 0.3
142-28-9 1,3-Dichloropropanc ND 0.2
127-18-4 Tetrachloroethene ND 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibromocthane ND 0.1
108-90-7 Chlorabenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthane ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 m-Xylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthane ND 0.2
96-18-4 1,2 3-Trichloropropanc ND 0.2
108-86-1 Bromobenzene ND 0.1
103-65-1 n-Propylbenzene ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-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-iso-Propyltolucne ND 0.1
541-73-1 1,3-Dichlorobenzene ND 0.1
106-46-7 1,4-Dichlorobenzene ND 0.1
104-51-8 n-Butylbenzene ND 0.1
95-50-1 1,2-Dichlorobenzene ND 0.1
96-12-8 1,2-Dibromo-3-chloropropane ND 0.6
120-82-1 1,2,4-Trichlorobenzene ND 1
87-68-3 Hexachlorobutadiene ND 0.3
91-20-3 Naphthalene ND 0.2
87-61-6 1,2 3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery _ _
Compound Recovery (%) Limit (%) Condition
Dibromofluoronwthane(surr1) 100 80-116 - Pass
1 wrrd) 109 80-116 Pass
tol mryd) 100 80-116 rass
|4-bromotinorcbenzene( surrd) 104 80-120 Pass

‘ ND = Not Deteoted




Environmental Research Institute
The University of Connecticut
Volatile Organic Compound Results, Project: ESTreatibility Tests

Sample Identification: 10403-1B3-72h Reporting Date: 4/11/01
Laboratory Identification:  0104012-032 Sample Matrix: Aqucous
Sampling Date: 4/6/01 Report Data File: 010409 xls.
Sample Receiving Date: 4/901 Raw Data File: 01040955.D
Dute Analvzed: 04/11/20 -1:2: Method: EPA-8260
CAS Number Name Concentration(ug/L) MDL (ug/L)
75-71-8 Dichloroditluoromethanc ND 0.3
74-87-3 Chloromcthane ND 0.1
75-01-4 Chlorocthene(Vinyl Chloride) 5.9 0.2
74-83-9 Bromonwxthane ND 0.2
75-00-3 Chlorocthane ND 0.2
75-69-4 Trichlorofluoromethane ND 0.1
75-35-4 1,1-Dichlorocthene ND 1
75-09-2 Dichloromethane ND 1
01634-04-4 MTBE ND 03
156-60-5 (trans)-1,2-Dichlorocthene ND 0.3
75-34-3 1.1-Dichlorocthane ND 0.1
78-93-3 Methyl Ethyl Ketone (MEK) ND 1
594-20-7 2,2-Dichloropropane ND 0.1
156-59-2 (cis)-1,2-Dichlorocthene 29.6 0.1
74-97-5 Bromochloromethane ND 0.3
67-66-3 Chloroform ND 0.1
71-55-6 1,1,1-Trichlorocthanc ND 0.1
563-58-6 1,1-Dichloropropene ND 0.2
56-23-5 Tetrachloromethane ND 0.1
71-43-2 Benzene ND 0.1
107-06-2 1,2-Dichloroethane ND 0.1
79-01-6 Trichlorocthene 7.8 0.1
78-87-5 1,2-Dichloropropanc ND 0.1
74-95-3 Dibromomethane ND 0.1
75-27-4 Bromodichloromethane ND 0.2
10061-01-5 (cis)-1,3-Dichloropropenc ND 0.2
108-10-1 MIBK ND 0.2
108-88-3 Toluene ND 0.1
10061-02-6 (trans)-1,3-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 1.9 0.2
124-48-1 Dibromochloromethane ND 0.3
106-93-4 1,2-Dibrormocthane ND 0.1
108-90-7 Chlorobenzene ND 0.1
630-20-6 1,1,1,2-Tetrachlorocthanc ND 0.2
100-41-4 Ethylbenzene ND 0.1
108-38-3 mXylene + p-Xylene ND 0.2
95-47-6 o-Xylene ND 0.1
100-42-5 Styrene ND 0.2
75-25-2 Bromoform ND 0.1
98-82-8 iso-Propylbenzene ND 0.2
79-34-5 1,1,2,2-Tetrachlorocthanc ND 0.2
96-18-4 1,2,3-Trichloropropane ND 0.2
108-86-1 Bromobenzene ND 0.1
103651 n-Propylbenzenc ND 0.1
108-67-8 1,3,5-Trimethylbenzene ND 0.1
106-43-4 4-Chlorotoluene ND 0.1
95-49-8 2-Chlorotoluene ND 0.1
98-06-9 tert-Butylbenzene ND 0.1
95-63-6 1,2,4-Tnimcthylbenzene 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-Butylbenzence 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 Nephthalence ND 0.2
87-61-6 1,2,3-Trichlorobenzene ND 1
67-64-1 Acetone ND 1
Surrogate Recovery
Compound Recovery (%) Limit (%) Condition
Dibroooflooromethane(surr 1) 100 80-116 - Fass
1 chloroethano-d4(surr2) 107 80-116 rass
B%K-Tm) 100 80-116 Pass
4-bromofiuorobenzene( surr4) 102 80-120 Pass
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Liprary Searched : C:\DATABASE\NBS75K.L
Quality : 96
1D : Ethene, chlorotrifluoro-
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Library Searched : C:\DATABASE\NBS75K.L
Quality : 91
1D : Ethane, 1,1,2-trichloro-1,2,2-trifluoro-
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'c: 01040915.D

sak#

kOCD\)O\U"b(*"’b—'

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25

Ret Time

.429
.539
.530
.597
.770
.331
.900
.628
.031
.316
.604
.832
.795
.491
.649
177
.915
.320
.586
.254
.716
.657
.408
.861
.961

'0104012-001 ,10403-1B1-0h

Type
vv
Vv
Vv
'A%
A%
Vv
vV
\'AY
\'AY
\'AY
Vv
\AY
A%
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\AY
\'AY
\AY
Vv
\AY
\AY
\'AY
VvV
\AY
Vv
‘A%

Width

eNeoNoNoNoNoNoNoRoloNoNoloNoNoNoloNoNolaNeNeNeNo e

.110
.057
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.171
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.115
.075
.059
.060
.058
.068
.059
.056
.061
.064
.062
.066
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Area
9995793
4324026
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1110342
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1007282
623864
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15220706
587952
33186276
5213701
40140349
889009
37149030
603044
25030284
31257237
536307
1104637

Start Time

W W OO~~~ .o

.167
.503
.419
.434
.663
.222
.715
.491
.912
.152
.500
.122
.654
.350
.604
.069
.829
.191
.493
.148
.627
.530
277
. 647
.887

End Time

.503
L7171
.665
.663
.905
.441
.097
.171
.152
.398
.711
.052
.154
.604
.771
.554
.046
.610
.698
.427
.826
. 841
.604
.887
.226



?IC: 01040916.D

Peak#

l

1

Ret Time

.427
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.914
.322
.892
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..479
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.643
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'0104012-002 ,10403-1B1-0(D)
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.095
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.081
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.065
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.062
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.064
.074

Area
11490020
4703048
513459
705061
616906
519618
2384212
7020095
952975
20976576
16217722
15471768
568802
34002964
5807903
41153020
919253
38128137
617120
25934637
32427137

Start Time

W O O~ ~J O b

.188
.500
.672
.387
.698
.872
.203
.761
.895
.697
.687
.358
.589
.059
.726
.170
.492
.119
.630
. 505
.264

End Time

.500
.672
.938
.655
.822
.992
.467
.227
.101
.199
.014
.589
.751
.479
.064
.611
.651
.416
. 791
.835
.652
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Ret Time
4.425
4.534
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7.600
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10.023
10.308
11.594
12.823
13.786
14.483
14.642
15.168
15.907
18.311
19.579
21.247
21.706
23.651
26.403

'0104012-003 ,10403-1B2-0h

Type
vV
Vv
Vv
‘A%
A%
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Width
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OO OO0 OO OO0 OO O0OOODOO0OODODODOO O

Area
10002891
4280061
668949
823849
551166
613081
2102389
6267509
888840
641301
512192
19798583
16474171
15608709
602492
34037644
5282321
41137464
845117
38198622
606817
25956291
32252627

Start Time

WO OI~dJdndo b

.174
.498
.377
.409
. 697
.979
.244
.751
.946
.182
.522
.706
.680
.378
.593
.032
.780
.209
.515
.125
.624
.539
.204

End Time
.498
.693
. 661
.697
.812
.132
.470
.155
111
10.436
11.695
13.207
14.097
14.593
14.759
15.489
16.025
18.553
.19.708
21.425
21.825
23.817
26.577
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'IC:
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01040917.D

Ret Time

.425
.534
.523
.600
.759
.005
.322
.892
.023
.308
.594
.823
.786
.483
.642
.168
.907
.311
.579
.247
.706
.651
.403

'0104012-003 ,10403-1B2-0h

Type
\AY%
Vv
\AY%
vV
\AY%
'A%
\AY%
\AY%
Vv
Vv
\AY%
Vv
\AY%
\AY%
Vv
'A%
Vv
vV
Vv
Vv
\AYS
Vv
\AY)

Width

eNeoNoNeoNoNoloNoNoNoNoNoNolNoNolNoNe ol oo ol N

.109
.053
.084
.138
.102
.138
.076
.076
.065
.120
.068
.060
.059
.058
.071
.059
.058
.060
.061
.061
.063
.065
.075

Area
10002891
4280061
668949
823849
551166
613081
2102389
6267509
888840
641301
512192
19798583
16474171
15608709
602492
34037644
5282321
41137464
845117
38198622
606817
25956291
32252627

Start Time

W 00~ ~)~Jdu oo

.174
.498
377
.409
. 697
.979
.244
.751
.946
.182
.522
.706
.680
.378
.593
.032
.780
.209
.515
.125
.624
.539
.204

End Time

.498
.693
.661
.697
.812
.132
.470
.155
.111
.436
.695
.207
.097
.593
.759
.489
.025
.553
.708
.425
.825
.817
.577



J1C:
!

Uivauvly. D

Seak# Ret Time
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.431
.537
.527
. 630
.751
.326
.575
.894
.024
.313
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.823
787
.483
.642
.169
.908
.313
.583
.249
.709
.655
.407

'0104012-004 ,10403-1B2-0(D)

Type
'A%
VB
'A%
'A%
'A%
'A%
vV
'A%
vV
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\"A%
\AY
\AY
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\AY
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Width
.107
.059
.058
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.081
.132
.077
.069
.117
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.058
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.059
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.061
.061
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.064
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[sNeoNoNoNoNoNoNoNoNoNoNolNoNoloeRoeNoeNoe ol el oo N o

Area
10427729
4816218
654082
658643
1041906
2267799
657242
6662109
972089
620689
525634
19960983
16319976
15499913
562431
33834588
5324660
40841691
848076
37866114
610333
25619394
31910826

Start Time

OW OO OO -J~Ju .o b

.204
.502
.357
.455
. 660
.231
.485
.749
.937
.161
.482
.701
.686
. 377
.592
.072
.790
.204
.492
.083
.609
.503
.253

End Time
4.502
4,938
5.652
7.660
7.881
8.485
8.659
9.209
10.161
10.396
11.672
13.101
14.100
14.592
14.735
15.460
16.026
18.580
.19.660
21.426
21.801
23.849
26.597



C: 01040YLv.V

:ak#

Ret Time

.424
.538
.528
.604
.758
.330
.532
.895
.027
.597
.826
.789
.485
.645
.170
.910
.313
.582
.249
.710
.653
.403

'0104012-005 ,10403—183—0h

Type
\'AY
'A%
v
Y
'A%
A%
Vv
Vv
Vv
A%
\AY
\AY
Vv
\AY
Vv
Vv
A"
A%
\AY
Vv
Vv
A%

=
P-
Q.
ct
o g

O OO OO QOO0 O0ODODOQOQOO0OOCODODOOOOO0O

.109
.055
.074
.103
.118
.072
.107
.076
.076
.082
.059
.059
.058
.067
.059
.057
.061
.061
.062
.065
.065
.074

Area
10603560
4672783
686276
603159
796406
2021423
504661
6187291
1075124
583762
19687424
16410507
15514720
576505
34065011
5251456
40918131
867895
37815636
597705
25736937
32231695

Start Time

(Voo o 2o o2 o o LN JELNG I § 5 JUN - -

.183
.501
. 380
.481
.706
.235
.479
.787
.917
.454
.716
.670
.364
.595
.000
.819
.205
.483
.126
.632
.535
.257

End Time

.501
.753
.643
.646
.870
.427
.608
.115
.185
. 694
.168
.096
.595
.761
.487
.082
.657
.665
.426
.801
.848
.571



IC: 01040920.V
!
i

cak$# Ret Time

1 7.751
8.007
- 8.324
' 4 8.461
5 8.718
6 8.892
17 10.021
| 8 10.314
9 13.785
10 14.481
11 14.639
12 15.167
13 15.905
14 18.311
15 19.580
16 21.247
h7 23.651
18 26.403
}
}
N
g
:
-

'0104012-006 ,10403-1B1-2h

Type
'A%
Vv
A%
A%
LAY
vV
'A%
LAY
\'AY
'A%
\AY,
\AY/
\AY
\'AY
\'A%
'A%
\AY,
'A%

=
-
Q.
t
jo g

[oNeoNolololololaeNeoNeNeNeNelNwialloNo ol

.115
.189
.081
.124
.110
.078
.068
.109
.059
.059
.076
.059
.065
.060
.064
.06l
.065
.075

Area
711310
1287907
1801131
516026
588866
5278016
1131546
537582
16407819
15587531
608932
33774212
545803
40610609
708475
37687307
25542432
31789951

Start Time

. 697
.852
.228
.405
.648
.798
.915
.184
.623
.267
.592
.049
.836
.209
.516
.123
.493
.210

End Time

.852
.153
.405
.535
.798
.140
.135
.393
.990
.592
.799
.475
.056
.548
.742
.437
.870
.571



C -

§°
i
{
I

2

)
1
|

et

ol ke

ediingn =l S

G)\JO\U"ALAJI\))—'O\OCO\IONU\b?T{)

k#
1

01040921.D

Ret Time
.664
.763
.941
.034
.324
.892
.626
.022
.598
.785
.481
.641
.166
.310
.245
.704
. 647
.397

'0104012-007 ,10403-1B2-2h

Type
VA%
'A%
\AY%
A%
A%
vV
‘A%
Vv
Vv
Vv
Vv
A%
A%
vV
'A%
\AY
\"A%
A%

Width
.125
.076
.145
.113
.085
.080
.162
.067
.101
.059
.059
.071
.059
.061
.062
.066
.064
.074

eNoNoNoNoNoNoRoNoNoNoNeoNaNeoNeNeNe e

Area
587519
504919
691588
632765

2184196
5711259
630994
1326650
540822
16598889
15476282
599307
33822587
40450385
37694259
582166
25619162
31835917

Start Time

.577
712
.815
.972
.199
.749
.564
.896
.472
. 685
.379
.589
.060
.196
.097
.596
.533
.242



—IC:

reak#

)
\-5
4
5
6
7
8
S
10
11
12
13
14
15
16
17
18
19
20
21
22

1
|

1 23

01040922.D

Ret Time

W OO OO0 -J~)JU .o

.425
.532
.520
.599
.770
.998
.074
. 318
.887
.622
.017
:816
.780
.475
.630
.160
.900
.304
.572
.239
.700
.643
.391

'0104012-008 ,10403-1B3-2h

Type
\'A%
\'AY%
\'A%
\'A%
'A%
\'AY%
\'AY%
\'A%
\'A%
\'A%

SSSS3SS3SSSEES

cNeoNoNoNelolololololololololoNelolololoNoloNol

Width

.106
.049
.059
.108
.093
.140
.115
.090
.080
.144
.066
.058
.058
.058
.087
.058
.057
.062
.062
.061
.088
.064
.075

Area
9731519
4145646

639218
509973
586637
675694
503717
2435122
6103484
563690
1140747
19346667
16173745
15341205
628254
33670362
5386993
40899701
998761
37590260
593828
25619392
31961879

Start Time

W W OO O O~ ~J U b

.189
.496
.403
.462
.699
.898
.052
.178
.717
.458
.931
. 705
.678
.360
.588
.031
.804
.197
.488
.114
.631
.518
.263

End Time

W WO WO ~J~JO b

.496
.694
.661
.631
.821
.052
.178
.493
177
.725
.153
.164
.020
.588
.812
.434
.025
. 760
.649
.416
.826
.805
.618



~1C: 01040923.D

ceak#

[ '
W OWD-Jo 0o W -

Ret Time

.748
.002
.319
.887
.625
.017
.780
.475
.632
.160
.304
:239
.644
.394

'0104012-009 ,10403-1B1-8h

Type
vV
vV
vV
LAY
vV
vV
'A%
\"AY
\"AY
\"AY
\"AY
\"AY
vV
vV

Width

QOO OO OO O0OODOOOO0OO0O

.176
.120
.078
.078
.122
.071
.060
.058
.072
.059
.062
.062
.064
.075

Area
1158980
694852
2100762
5479577
502227
1248633
16461533
15681744
606978
33764737
406122114
37821366
25354355
31705773

Start Time

.670
.930
.198
.748
.543
.866
.671
.202
.586
.036
.188
.070
.531
.218

End Time
7.930
8.091
8.425
9.086
9.782
10.161
14.124
14.586
14.768
15.477
18.580
21.425
23.813
26.571



IC:

~a2ak#

01040824.D

Ret Time
7.747
8.060
8.317
8.564
8.885
10.015
11.587
13.778
14.473
14.634
15.159
18.302
21.237
21.700
23.641
26.389

'0104012-010 ,10403-1B2-8h

Type
'A%
vV
'A%
'A%
'A%
'A%
'A%
'A%
'A%
'A%
A%
A%
A%
'A%
A%
A%

=
|
Q.
t
o

eNeololololololeloloNoloNollo oo

.111
.147
.079
.144
.083
.063
.085
.060
.058
.065
.058
.061
.062
.075
.064
.074

Area
690261
675342

2062784
601435
5996317
1596376
608574
16336956
15346422
671466
33523667
40142001
37381524
508377
25482990
31623435

Start Time

. 694
.030
.194
.533
.683
.933
.419
.671
.364
.584
.015
.192
.109
.578
.531
.264

End Time
7.845
8.1914
8.421
8.683
9.170
10.145
11.681
14.139
14.584
14.755
15.491
18.532
21.421
21.823
23.840
26.571



—IC:

ceak#

01040925.D

Ret Time

.426
.532
.520
.607
.739
.969
.318
.885
.014
.306
.583
;814
777
.473
.629
.158
.898
.301
.571
.237
. 698
.640
.389

'0104012-011

Type
\'AY
"AY
"AY
VvV .
\'AY
'A%
A%
A%
A%
\'AY
A%
A%
Vv
A%
A%
A%
A%
A%
\AY
\AY
A%
Vv
A%

Width

OO O OO OO O0OODODO0OODOODOOOOOOO OO0

.105
.075
.063
.120
.133
.176
.078
.076
.068
.127
.087
.058
.060
.058
.080
.058
.058
.061
.063
.061
.086
.064
.074

,10403-1B3-8h

Area
9170606
3561250

640457
681803
915917
793859
2066458
5235183
1166383
650019
615662
18837851
16143715
15364157
659059
33287605
5550143
40257037
1204656
37333707
560207
25415113
31577283

Start Time

W 00 O~~~ b

.188
.496
.397
.451
.669
.866
.232
.785
.938
.175
.426
.707
.593
.311
.585
.025
.726
.150
.464
.133
.585
.531
.264

End Time

.496
.668
.659
.669
.866
.059
.450
.094
.175
.462
.672
.141
.071
.585
.838
.515
.023
.522
.697
.394
. 797
.897
.599



"1C:

“2ak#
1

01040926.D

Ret Time
7.749
7.978
8.317
8.689
8.885
9.618
10.013
10.305
11.584
12.823
13.777
14.474
14.631
15.160
18.303
21.240
23.647
26.398

'0104012-012 ,10404-1B1-22h

Type
\AY%
'A%
\'AY
\AY%
\AY%
\AY%
\AY)
AY
A%
\AY
\YAYS
\YAYS
\YAYS
\AY
\YAYS
\YAYS
\YAYS
\AY

Width
.125
.183
.083
.116
.077
.106
.069
.113
.086
172
.059
.058
.067
.058
.060
.062
.065
.076

OO OO OO O0OO0OO0OOODOOOO O OO

Area
630753
1004881
2341136
502725
5415269
506403
1308671
573993
657876
512569
16320308
15336471
693611
33410644
40259837
37118060
24395468
30751392

Start Time

.709
.856
.164
.650
.778
.527
.894
.248
.394
. 740
.647
.354
.580
.052
.156
.123
.528
.258

End Time
7.856
8.094
8.449
8.778
9.082
9.734
10.166
10.512
11.678
13.119
14.175
14.580
14.739
15.480
18.601
21.439
23.790
- 26.582



IC:

~eak#

01040927.D

Ret Time
7.754
7.922
8.325
8.590
8.892
9.626
10.021
10.300
13.784
14.480
14.640
15.166
18.309
21.245
23.650
26.402

'0104012-013 ,10404-1B2-22h

Type
Vv
Vv
Vv
Vv
Vv
Vv
Vv
A%
Vv
Vv
Vv
\"AY
\"AY
Vv
A%
Vv

=,
-
Q.
T
jo

[cNoNeoNeoNoNoNoNoNoNoNoNelNoNolNoNo

.089
.136
.086
.130
.080
.113
.065
.114
.058
.059
.067
.059
.060
.061
.064
.075

Area
523409
582848

2246339
520903
5050802
610202
2396613
529881
16441647
15602453
840608
33958724
40951185
38047042
25367571
31556965

Start Time

. 681
.808
.145
.555
.797
.542
.879
.176
.685
.366
.589
.034
.199
.124
.519
.213

End Time
7.808
7.954
8.441
8.697
9.187
9.807
10.176
10.395
14.040
14.589
14.819
15.474
18.559
21.585
23.808
26.576



' 7C: 01040928.D
i

y

A

|

1

o
O W O ~J o U

11
12
13
14
15
16
17
18
19
20
21
22

k#

Ret Time

.422
.539
.528
L7711
.995
.327
.895
.629
.023
.594
.823
:786
.481
.638
.168
. 907
.311
.579
.248
.708
.651
.403

'0104012-014 ,10404-1B3-22h

Type
\'AY%
‘A%
\'AY%
\'AY%
Vv
‘A%
\AYS
\AYS
A%
vV
\AYS
\AYS
\AYS
vV
\AYS
\AYS
\AYS
\AYS
\AYS
A%
vV
\AYS

=
[
[o
ct
=

OO OO O0OO0ODOO0ODODOODODODOOO0OO0CCOOOOO

.124
.051
.056
.102
.182
.078
.078
.108
.066
.075
.057
.060
.058
.088
.058
.059
.061
.063
.061
.068
.065
.075

Area
9553554
3366811

626548
575758
738906
1987285
4938447
562186
1137654
511449
19259772
16411687
15683803
744525
34049814
5494698
41200878
1339245
38316566
515278
25934172
31841773

Start Time

W WO )~ b

.200
.502
.420
.708
.955
.250
.788
. 557
.927
.499
.697
.687
.349
.596
.064
.818
.175
.424
.114
.625
.480
.278

End Time

.502
.839
.669
.847
.155
.461
.157
.790
.146
.677
.141
.076
.596
.963
.431
.082
.522
. 680
.420
.816
.825
.663



~IC: 01040929.D

reak#
1

Ret Time
7.619
8.325
8.896
9.628

10.023
10.299
13.784
14.479
14.638
15.165
18.308
21-.245
23.650
26.403

'0104012-015 ,10404-1B1-32h

Type
'A%
'A%
'A%
VA%
vV
vV
A"
vV
A"
A"
'A%
A"
Vv
A"

Width
.105
.081
.079
.117
.075
.138
.060
.058
.067
.057
.06l
.062
.065
.075

QOO0 O0ODOOO0OOO0OOOOO0O

Area
574766
2130664
5334386
623961
1297328
655657
16623946
15860385
712874
34491827
41665566
38595656
25466628
31781502

Start Time

.438
.175
.768
.536
.851
.167
.628
.332
.587
.020
.196
.133
.547
.225

End Time
7.664
8.435
9.187
9.789
10.167
10.471
14.010
14.587
14.735
15.584
18.599
21.448
23.881
26.590



~1C: 01040%930.D

raak#

=

Ret Time

.585
.750
.998
.324
.894
.630
.022
.308
.594
.783
.478
-638
.164
.308
.243
.648
.400

'0104012-016 ,10404-1B1-32(D)

Type
Vv
vV
vV
vV
vV
vV
vV
vV
vV
vV
vV
vV
vV
vV
vV
vV
vV

Width

O OO OO OO OODO0OOOOOOOO0O

.125
.123
.198
.086
.079
.144
.066
.137
.074
.059
.059
.066
.059
.06l
.063
.065
.076

Area
624856
694427
805146

2348688
5381360
806193
1183850
668976
546113
16690647
15851213
741849
34622565
41632805
38389675
25071077
31482813

Start Time

.487
. 680
.850
.117
. 187
.546
.928
.142
.465
.668
.323
.588
.016
.152
.094
.520
.276

End Time

.680
.850
.065
.429
.221
.928
.142
.463
.675
.035
.588
. 755
.435
.594
.451
.821
.617



"IC:- 01040940.D

*2ak#

Ret Time
7.641
7.715
7.981
8.307
8.657
8.875
9.0611
10.002
10.290
11.572
13.763
14.459
14.618
15.145
18.287
21.223
23.625
26.372

'0104012-017,10404-1B2-32h

Type
A%
A%
A%
A%
A%
A%
\AY
\'%AY
\'%AY
\AY%
\'%AY
\'%AY
\%%
\'%AY
\'%AY
\'%AY
\%%
\%%

Width
.125
.137
.201
.078
.146
.086
.099
.060
.136
.077
.059
.057
.066
.058
.059
.062
.066
.076

[cNeoNoNoNoNoNoNoNoloNoloNolo oo NoN o

Area
633274
827621
784248

1935077
563289
5324219
685467
2604489
679359
529139
16293271
15471806
975870
33542219
40955219
37925047
25538525
31767394

Start Time

.419
.679
.956
.182
.517
.684
.531
.920
.116
.451
.650
.363
.562
.002
.178
.112
.461
171

End Time
7.679
7.891
8.182
8.418
8.684
9.203
9.773
10.116
10.429
11.657
14.066
14.562
14.775
15.372
18.616
21.481
23.801
. 26.546



[C: 01040941.D

“aak#

Ret Time
7.734
7.903
8.303
8.538
8.874

9.609
10.002
10.288
13.763
14.458
14.617
15.7144
18.287
21.223
23.624
26.370

'0104012-018,10404-1B2-32(D)

Type
'A%
'A%
'A%
A%
'A%
'A%
A%
'A%
VA%
AY
A%
A%
'A%
VA%
VA%
'A%

Width
.168
.150
.083
.117
.079
.117
.062
.129
.058
.058
.063
.058
.059
.061
.065
.075

OO OO OO OODOOOO0O0OOO0OOo

Area
897683
627075

2188456
611403
4935797
760952
2618967
595313
16289007
15483259
880571
33567878
40496140
37487409
25222470
31548269

Start Time

.596
.813
.181
.474
.779
.512
.868
.155
.624
.328
.566
.039
.153
.100
.484
.181

End Time
7.813
7.975
8.474
8.647
9.121
9.765
10.155
10.413
14.024
14.566
14.736
15.433
18.563
21.384
23.797
26.535



[C: 01040942.D
'0104012-019,10404-1B3-32h

sak# Ret Time Type Width Area Start Time End Time
. 4.408 VV 0.115 8727769 4.182 4.486
4.522 VB 0.060 2985448 4.486 4.899
A 5.510 Vv 0.064 598175 5.393 5.654
4 7.611 WV 0.105 503337 7.466 7.647
5 7.750 WV 0.196 1169890 7.647 7.939
6 8.184 VWV 0.133 501282 8.067 8.214
7 8.304 WV 0.077 1933088 8.214 8.440
8 8.497 WV 0.147 501414 8.440 8.591
9 §.872 VWV 0.081 4669095 8.784 9.230
10 9.606 VV 0.121 823879 9.470 9.803
11 9.999 VvV 0.064 1284659 9.907 10.125
12 10:284 VWV 0.119 553539 10.125 10.377
13 11.571 Vv 0.096 521659 11.468 11.681
14 12.799 WV 0.058 18203234 12.683 13.093
15 13.761 WV 0.059 15836174 13.642 13.995
16 14.457 Vv 0.058 15148103 14.334 14.566
17 14.613 Vv 0.074 626446 14.566 14.782
18 15.143 Vv 0.057 33334884 14.978  _ 15.457
19 15.881  VV 0.059 5171970 15.753 16.025
20 18.285 VWV 0.060 40449765 18.100 18.649
21 19.552 WV 0.062 1283469 19.478 19.699
22 21.220 WV 0.060 37404199 20.950 21.398
23 21.679 VV 0.070 554263 21.546 21.791
24 23.623 WV 0.065 25107293 23.516 23.791
PO 26.370 WV 0.075 . 31222022 26.189 26.658
N




[C:

"“aak#

01040943.D

Ret Time

.743
.917
.303
.873
.609
.000
.162
.458
.617
.144
.286
L2222
.624
.369

'0104012-020,10405-1B1-48h

Type
\'AY
'AY
'AY
Vv
Vv
\AY
Vv
Vv
Vv
\AY
Vv
Vv
\AY
Vv

Width
.161
. 141
.087
.079
.101
.065
.060
.058
.067
.057
.060
.061
.065
.075

QOO OO OO ODODOODOOO0O

Area
700572
777151

2162557
4691252
637951
1387111
16106928
15286838
940160
33527247
40654884
37640234
25374214
31514111

Start Time

.686
.863
.150
.157
.539
.914
.603
.361
.563
.926
.141
.110
.487
.240

End Time

.863
.071
.450
.088
L7171
.146
.022
.563
.823
.365
L1172
.528
. 794
.565



C: 01040944.D

T hak#

-
4
5
6
7
8
9 .

10

11

12

13

Ret Time

.922
.300
.868
.609
.996
.758
.453
.614
.139
.281
.216
619
.363

'0104012-021,10405-1B2-48h

Type
\"AY
\'AY
\AY
'AY
'AY
\AY
\AY
\AY
'AY
\"AY
\AY
\AY
\AY

Width
.132
.094
.084
.096
.061
.058
.057
.066
.057
.060
.062
.064
.074

eNoRoNoNoNeoNeoNoleNeRo ool

Area
708544
2426163
4819501
550572
3605013
15966519
15196620
1087387
33278724
40488541
37522401
25262319
31275649

Start Time

.772
.174
.717
.545
.909
.630
. 307
.555
.036
.147
.112
.509
.243

End Time

.956
.539
.070
.744
.154
.999
.555
. 747
.422
.566
.445
.849
.561



IC: 01040945.D

2ak#

—

Ret Time
4.403
4.517
5.502
8.296
8.554
8.866
9.600
9.993
10.282
11.562
12.792
13.754
14.449
14.608
15.135
15.874
18.276
19.545
21.213
21.673
23.614
26.359

'0104012-022,10405-1B3-48h

Type
PV
'A%
'A%
'A%
\AYS
\AY
\AY
\AYS
'A%
'A%
'A%
\AY
\AY
\AY
\AY
\'AY
\AY
\AY
\AYS
\AYS
\AY
\AY

Width
.113
.074
.055
.088
.149
.081
.133
.063
.119
.076
.057
.059
.057
.069
.056
.057
.060
.062
.061
.070
.065
.074

eNololoNoNoNeloNoNoNeNeNollollololNollollala o]

Area
7997135
2304398

512203
2112155
740810
4215716
824040
1306895
575390
524177
18408654
15888999
15247146
517814
33207123
5232130
40134124
1225073
37067047
506681
24984555
31040997

Start Time

.183
.480
.447
.144
.511
.723
.432
.915
.114
.461
.600
.652
.347
.561
.024
L1172
.135
.466
.106
.587
.473
.136

End Time
4.480
4.610
5.630
8.432
8.723
9.101
9.785
10.114
10.370
11.659
13.142
13.993
14.561
14.706
15.396
16.009
18.529
- 19.636
21.393
21.800
23.770
26.531



" IC: 01040946.D

;ak#

t

Ret Time
7.720
7.919
8.297
8.864
9.602
9.991
11.561
13.752
14.447
14.607
15.133
18:275
21.211
23.612
26.357

'0104012-023,10405-1B1-56h

Type
PV
'AY
'AY
'AY
'A%
'AY
'AY
'AY
\'AY
'AY
'AY
'AY
Vv
'AY
'AY

Width
.210
.156
.078
.080
.188
.064
.075
.059
.057
.069
.057
.059
.062
.065
.075

OO OO OOODO0OO0OOOOOOO0O

Area
1052420
685382
1865567
4477806
553115
973179
550391
16065985
15251307
997444
33505532
40423467
37379871
25337997
31631251

Start Time

.441
.783
.202
.767
.444
.921
.421
.653
.324
.552
.000
.141
.066
.486
.211

End Time
7.783
7.960
8.416
9.087
9.755
10.136
11.648
14.011
14.552
14.802
15.526
18.491
21.403
23.769
26.550



{C:

~2ak#

01040947.D

Ret Time

. 965
.298
.866
.993
.283
. 752
.448
.609
.134
.275
.209
.610
.355

'0104012-024,10405-1B1-56(D)

Type
\'AYS
\'AYS
\'AYS
\'AYS
Vv
\'AY
\AY
\"AYS
\"AYS
\'AY
\"AYS
\'AY
\AY

Width
.178
.076
.089
.064
.111
.058
.057
.065
.058
.060
.061
.063
.075

oNolojloololoNeololoNeoNeNe)

Area
726655
1872212
4738308
903827
507833
16069422
15281595
885031
33202869
40299633
37426378
25186320
31340065

Start Time

.839
.212
.698
.887
.231
.639
.256
.556
.029
.123
.079
.463
.194

End Time

8.

8.

9.
10.
10.
14.
14.
14.
15.
18.
21.
23.
26.

030
431
077
086
489
078
556
719
409
611
402
868
596



C:
ak#

-

4
5
6
7
8
9
10
11
12

-

8

01040948.D

Ret Time
.293
8.
9.
11.
13.
14.
14.
15.
18.
21.
23.
26.

861
989
557
749
444
604
129
271
204
606
348

'0104012-025,10405-1B2-56h

Type
Vv
Vv
Vv
\"AY
\"AY
\"AY
\AY
\"AY
\"AY
\"AY
\"AY
\AYS

Width

QO OO OO0 OOOO0OO0O

.081
.079
.062
.074
.058
.058
.065
.058
.060
.062
.064
.074

Area
2022986
4459962
3452042

551498
16216297
15377076

1112717
33420751
40468227
37497932
25087020
31179820

Start Time

8.
8.
9.
.460
13.
.290
14.
14.
18.
21.
23.
26.

11

14

212
762
899

651

547
972
165
049
405
152

End Time

14

14

.481
.090
10.
11.

154
675

.004
14.

547

. 125
15.
18.
21.
23.
26.

345
548
418
789
548



'IC:

~eak#t
: 1

01040949.D

Ret Time
7.781
8.287
8.481
8.591
8.854
9.981
10.269
13.742
14.438
14.597
15.123
18.264
21.200
23.602
26.345

'0104012-026,10405-1B2-56(D)

Type
\AY
\AY
A%
\AY
\AY
\AY
\AY
\AY
\AY)
\'AY
\AYS
\'AY%
\'AY
\'A%
\'AY

Width
0.119
.074
.139
.135
.081
.060
.102
.059
.057
.065
.057
.060
.062
.063
.075

[ecNoNoloNoNoNololoNoloNolalNo]

Area
513483
1796241
601088
509317
4623419
3422745
511456
16099845
15282876
1101509
33083245
40678436
37693438
24968266
30913344

Start Time

.755
.199
.379
.555
.759
.892
.144
.622
.335
.539
.020
.158
.079
.484
.223

End Time
7.888
8.379
8.555
8.699
9.086
10.144
10.346
14.108
14.539
14.719
15.354
18.645
21.451
23.784
26.507



-1C:

Pagk#

1

01040850.D

Ret Time

.402
.513
. 497
.719
.289
.857
. 985
.272
.556
.782
.746
440
. 597
.126
.865
.268
.536
.202
. 605
.348

'0104012-027,10405-1B3~-56h

Type
Vv
Vv
Vv
Vv
Vv
Vv
Vv
A%
\AY
\AYS
\AYS
\AYS
\"AY
\AYS
\AYS
\AYS
\AYS
\AYS
vV
\AYS

Width

OO OO OO OO ODODODODO0ODODOOOO OO0

.115
.047
.058
.233
.082
.079
.066
.112
.071
.058
.059
.057
.082
.058
.057
.061
.060
.061
.064
.074

Area
8017873
2267097

566684
1270063
2002056
3968629

863072

514371

500589

17967652
15942885
15232743
615220
33439189
5078212
40377134
1207101
37340936
25113196
31049424

Start Time

171
.477
.326
.590
.136
.759
.908
.148
L4717
. 684
.635
271
.549
.024
.767
.154
.455
.072
.413
.228

End Time
4.477
4.598
5.614
7.930
8.397
9.095
10.086
10.359
11.658
13.065
14.018
14.549
14.791
15.504
16.028
18.562
19.624
21.387
23.788
26.605



“IC:

>agk#

01040951.D

Ret Time
7.723
7.940
8.292
8.859
9.988
10.271
11.557
13.747
14.441
14.602
15.127
18.270
21.203
23.606
26.349

'0104012-028,10406-1B1-72h

Type
Vv
Vv
\'AY
vv
Vv
Vv
Vv
‘A%
‘A%
‘A%
‘A%
‘A%
A%
\"AY
‘A%

Width
.095
.143
.074
.080
.064
.126
.074
.058
.058
.063
.058
.061
.062
.064
.075

Area
502661
650323

1919894
4537252
924610
585508
521250
16080484
15426643
979242
33352699
39926383
37297542
24898452
310938614

Start Time

.661
.853
.163
.761
.912
.099
.472
.639
.262
.545
.943
.141
.045
.495
.227

End Time
7.787
8.027
8.382
9.110
10.099
10.369
11.661
14.038
14.545
14.685
15.356
18.542
21.484
23.779
26.533



TiC:

Peak#

1

01040952.D

Ret Time
. 960
.288
.476
.855
.983
.276
.743
.437
. 597
.124
.265
~201
.601
.343

'0104012-029,10406-1B1-72(D)

Type
'A%
'A%
'A%
'A%
'A%
'A%
'A%
'A%
'A%
'A%
'A%
'A%
Vv
'A%

Width

[cNeoNoNeoloNoleoNolNolololNo o No)

.143
.075
.135
.081
.062
.118
.059
.057
.063
.058
.060
.062
.065
.074

Area
729576
1864001
542801
4337281
871923
520609
16056563
15183285
1002657
33067533
39951105
37127916
25123402
31385773

Start Time

.900
.194
.399
. 744
.914
.129
.643
.321
.542
.008
.145
.088
.430
.170

End Time

o 00

18

.093
.399
.550
.091
.074
10.
13.
14.
14.
15.
.486
21.
23.
26.

357
990
542
711
312

469
766
575



~IC: 01040953.D

reak# Ret
! 1
| -
4 9
5 11
6 13
b7 14
'8 14
9 15
10 18
11 21
12 23
13 26
}
[\
{

7
8.
8

Time
.584
288
.855
.982
.551
.742
.436
.597
.123
.264
.200
=600
.343

'0104012-030,10406-1B2-72h

Type
A%
‘A%
'A%
‘A%
‘A%
vV
'A%
‘A%
‘A%
vV
‘A%
‘A%
‘A%

Width
.136
.078
.087
.060
.075
.059
.057
.063
.057
.061
.062
.065
.075

eNeoNoNoNololoNeNoloNoNo o]

Area
659529
1871306
4681394
4486572
539148
16048009
15106902
1315547
33036332
39646480
37068302
24727154
30698888

Start Time

.451
.200
.757
.891
.431
.638
.297
.538
.009
.119
.091
.439
.202

End Time
7.683
8.412
9.225

10.136
11.636
14.086
14.538
14.733
15.383
18.474
21.438
23.807
26.569



mIC:

Peak#

1

-

01040954.D

Ret Time

. 697
. 981
.286
.547
.854
.980
.270
.740
.435
.595
.121
261
.196
.596
.337

'0104012-031,10406-1B2~72 (D)

Type
\'AY
vV
Vv
'AY
A
vV
Vv
AY
A
LAY
Vv
'AY
\'AY
LAY
\'AY

Width

eNololoNoNoNoloNolololoNoNolNe,

.116
.147
.081
.113
.083
.059
.118
.058
.057
.066
.057
.060
.062
.064
.074

Area
675922
598190

1966790
577932
4582789
4500747
560294
15931965
15211616
1477844
33179983
39919683
37311359
25079442
31449495

Start Time

.637
. 937
.193
.415
.743
.888
.143
.582
.301
.536
.010
.122
.042
.446
.189

End Time
7.808
8.096
8.415
8.580
8.076
10.143
10.380
14.000
14.536
14.840
15.617
18.600
21.520
23.769
26.591



TIC:

Peak#

01040955.D

Ret Time
4.407
4.508
5.492
8.018
8.282
8.850
9.978

12.773
13.735
14.430
14.587
15.117
15.854
18.257
19.523
21.191
21.652
23.591
26.332

'0104012-032,10403-1B3-72h

Type
\AY
\AY
\AY
\AY
\AY
\AY
\AY
\AY
\AY
\AY
‘A%
\AY
\AY
\AY
\AY
\AY
\AY
\AY
\AY

=
-
Q.
ct
o

[eNolNololololNoNoloNoReNoNoNoNoNoNeo oo

.105
.054
.062
.142
.085
.078
.064
.057
.058
.057
.066
.057
.058
.059
.060
.061
077
.064
.074

Area
7552125
2272239

612626
542893
2036226
3738290
842320
17791472
15777001
14945928
522160
32761741
5102039
39559572
1184021
36495249
512762
24786681
30840658

Start Time

—
N W W ~J U o

.173
477
277
.992
.144
.756
.897
.636
13.
14.
14.
15.
15.
18.
19.
21.
21.
23.
26.

592
322
540
008
753
133
449
089
503
478
208

End Time

477
.625
.634
.144
.428
.075
.058
.010
.054
.540
.688
.433
.007
.596
.617
.361
.780
.830
.528



APPENDIX C:
Raw data of KMnQ, consumption versus time during the oxidant demand tests

ES-0.25 238.41 80.27 11.28 5.18 15.98 6.59 15.04

ES-0.25D 237.00 76.51 8.94 2.84 16.92 9.88 12.69
ES-0.5 481.97 263.28 196.65 162.86 149.25 111.24 107.49
ES-0.5D 487.60 289.56 208.38 189.61 177.88 136.58 131.89
ES-1 971.46 699.75 625.14 595.57 574.46 528.00 523.77
| ES-ID 958.79 695.53 601.20 577.27 556.15 498.43 494.21
ES-2 1865.43 1600.76 1464.20 1434.63 1433.23 1390.99 1375.51
ES-2D 1911.88 1572.60 1510.66 1481.09 1452.94 1372.69 1358.61
ES-4 4001.94 3602.46 3534.75 3446.73 3419.64 3331.62 3291.00
ES-4D 4022.26 3595.69 3561.83 343%.96 3412.87 3263.9] 3236.83
ES-10 10025.91 9513.87 9392.60 9271.32 9244.37 9190.47 9123.10
ES-10D 10066.34 9608.19 9365.65 9244.37 9203.95 9136.58 9069.20
C-0.25 252.00 250.00 249.00 253.00 253.00 253.00 256.00
C-1 988.89 974.14 956.45 1025.03 1003.64 989.63 978.57
C-2 1936.49 1889.09 1997.43 1936.49 2017.74 1990.66 1997.43
C4 4055.93 4015.50 3988.55 4015.50 3921.18 4096.35 3948.13
C-10 10092.65 10079.18 10052.23 9957.91 9904.01 9971.38 9917.48

Note: ES-0.25 = ESI sample soil in a KMnO, solution of initial concentration ~0.25 g/L; C-0.25 = the control

with a KMnO4 solution of initial concentration 0.25 g/L




APPENDIX D:
Raw data of the oxidant demand of the GCNY soil, determined in a reaction period
of 14 days.

0 0.64 0.91 0.94 0.89 - 093 0.90
0 0.65 0.92 0.94 0.89 091 0.90
0 0.88 1.15 1.28 1.34 1.49 1.5]
0 0.80 1.12 1.20 1.25 1.41 1.43
0 1.09 1.39 1.51 1.60 1.78 1.80
0 1.06 1.44 1.53 1.62 1.85 1.87
0 1.06 1.61 1.73 1.74 1.91 1.97
0 1.36 1.61 1.73 1.85 2.17 2.23
0 1.61 1.88 2.23 2.34 2.70 2.86
0 1.72 1.85 2.34 2.45 3.05 3.16
0 2.06 “2.55 3.03 3.14 3.36 3.63
0 1.84 2.82 3.31 3.47 3.74 4.01

Note:

1. SOD = V(Cy-C,)/my;;, g-KMnO,/kg dry doil
V = total volume of KMnQ, solution in the vials; C, = initial KMnO, concentration; C, = KMnO,
concentration at 14 days reaction period; my,; = the mass of dry soil in reactors = ~9.2 g
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CIRCUIT AND EQUIPMENT INSTALLED
B8Y THIS CONTRACT

EQUIPMENT ENCLOSURE

CONTROL OR INTERLOCK CIRCUIT
CONNECTION

— MOLDED CASE CIRCUIT BREAKER

FUSE

FUSED DISCONNECT SWITCH

ONE-LINE DIAGRAM SYMBOLS

||_ _|8 FULL VOLTAGE, NON-REVERSING
(FYNR) MAGNETIC MOTOR STARTER

I/|8| MANUAL MOTOR STARTER

AMMETER SWITCH

VOLTMETER SWITCH

AMMETER

VOLTMETER

RECEPTACLE—CLASS |, DIVISION 1,
GROUPS C, D

e
[
®
®
®

E MI FUSED POTENTIAL TRANSFORMERS

CURRENT TRANSFORMER

POWER TRANSFORMER
LIGHTNING OR SURGE ARRESTER

GROUND CONNECTION

WATT-HOUR METER SOCKET. METER
FURNISHED BY UTILITY.

MOTOR — NUMBER INDICATES HP

NEW CONSTRUCTION

— — — — EXISTING CONSTRUCTION

EXISTING CONSTRUCTION TO BE
REMOVED

CONDUIT EXPOSED

CONDUIT CONCEALED IN WALL
CEILING OR HIDDEN FROM VIEW

— CONDUIT CONCEALED IN FLOOR OR

UNDERGROUND

FLEXIBLE CONDUIT (LIQUIDTIGHT)

GROUND CABLE

BOLTED GROUND CONNECTION

WELDED GROUND CONNECTION

GROUND ROD

HOMERUN. ARROWHEADS INDICATE
NUMBER OF CIRCUITS

PLAN SYMBOLS

CONDUIT TURNING DOWN

CONDUIT WITH BUSHING

CONDUIT TERMINATED OR CAPPED
POWER PANEL-480V, 3%

LIGHTING PANEL-120/240V, 1# OR
208/120V, 3%

DISCONNECT (SAFETY) SWITCH
MANUAL MOTOR STARTER

MAGNETIC MOTOR STARTER

COMBINATION MAGNETIC MOTOR
STARTER

MOTOR—NUMBER INDICATES HP

=0 RREQND]| ||

PULLBOX

JUNCTION BOX

[[L=1"] FLUORESCENT LUMINAIRE TYPE L—1

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

EMERGENCY LIGHTING UNIT

SR

EMERGENCY FLUORESCENT LIGHTING
FIXTURE

DUPLEX RECEPTACLE

& WP —-WEATHERPROOF
GFCI-GROUND FAULT CIRCUIT
INTERRUPTER

@ RECEPTACLE—CLASS I, DIVISION 1,
GROUPS C, D

(@) THERMOSTAT
S SINGLE POLE SWITCH
S3 THREE-WAY SWITCH

S4 FOUR—WAY SWITCH
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TO MAIN SERVICE PANEL
IN BUILDING

ONE LINE DIAGRAM

ﬁv #2 AWG W/#8 GND
IN"171/2" COND.
APPROX. 400’ -
(APPROX. 400" L8) DISTRIBUTION PANEL "HV
100A MCB, 42 POLE CAPACITY
480/277V, 3@, 4W

A 1004, 3P, MCB

480V, 3o, 4w

NOTES:

1) SIZE OF CIRCUIT BREAKER CHANGES WITH MOTOR
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INJECTION PUMP SKID

SEE NOTE 2

|
\SEE NOTE 2

RECEPTACLE ()
CYCLE BN @
CYCLE BIN @
CONTROLS @

INSTRUMENTS @

UGHTING FIXTURE

FRAC TANK MIXER
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STARTER /BREAKERS
LOCATED ON FRAC TANK

5)

6)

7

HORSEPOWER, AND SERVICE FACTOR.

REFER TO ARTICLE 430 OF THE NEC FOR
MOTOR CONDUCTIVE SIZING.

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

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

GROUND PER SECTION 250-24-A OF THE NEC,
IN ADDITION TQ THE GROUNDING CONDUCTOR
FROM THE MAIN SERVICE PANEL.

INSTALL (1) 120V GFCI RECEPTACLE NEAR THE
SERVICE PANEL

THE SUBPANEL, TS MAIN CIRCUIT BREAKER AND
THE MAIN SERVICE PANEL MUST HAVE THE
SAME SHORT CIRCUIT CURRENT INTERRUPTING
CAPACITY.

[} ll_[ NEMA SIZE 0 MARTER STARTERS REQUIRED

ELECTRICAL EQUIPMENT ELEVATION

( NOT TO SCALE )

(3) #12 AWG
IN 3/4" COND M
o ¢ P
MOTORS

NOTE:

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

N 3/4% co

FROM BUILDING §

(4)48_awe

\U_W.—m_mcjoz PANEL (TYP)

ND.

OIS

IN 1 1/2" COND

(4) #2 AWC W/#8 nzo\\

(2) #12 AWG
~\ IN3/4 COND
10

—— BRANCH
LOADS

P2

T
TRANSFORMER

4" THICK REINFORCED
CONCRETE SLAB

POST TO BE 36" BELOW SURFACE
WITH CONCRETE FOOTING
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TRANSFORMER

NORMALLY OPEN CONTACT
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MOTOR (# INDICATES HORSEPOWER)

RECEPTACLE
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VALVE AND PIPING SYMBOLS

GLOBE VALVE

GATE VALVE

BUTTERFLY VALVE

CHECK VALVE

PLUG VALVE

3—WAY VALVE

ANGLE VALVE

RELIEF OR SAFETY VALVE
DIAPHRAGM VALVE

BALL VALVE

GLOBE VALVE

SELF-CONTAINED PRESSURE
REGULATING VALVE W/RELIEF

KNIFE GATE VALVE
BACKFLOW PREVENTER

NORMALLY OPEN

505 B XX & BY B X O N R X X

NORMALLY CLOSED

SP SAMPLE PORT

s FLEXIBLE HOSE

BASKET TYPE STRAINER

Y-TYPE STRAINER

DUPLEX STRAINER

SLEEVE COUPLING (SC)

FLOOR DRAIN

EQUIPMENT DRAIN

CLEANOUT (CO)

REMOVABLE PLUG

REMOVABLE CAP

BLIND FLANGE

EXHAUST TO ATMOSPHERE (INSIDE)
EXHAUST TO ATMOSPHERE (OUTSIDE)
REDUCER

UNION

QUICK DISCONNECT COUPLING

=Y +-—-< 1L <L DT

GAUGE SEAL

|\| DAMPER

VALVE OPERATOR SYMBOLS

@ SOLENOID

MOTOR, ELECTRIC

DIAPHRAGM

— —=

? DIAPHRAGM WITH POSITIONER
T HANDWHEEL OR LEVER
A CHAINWHEEL

PRIMARY ELEMENT SYMBOLS - FLOW

ORIFICE PLATE

PITOT TUBE

AVERAGING PITOT
TUBE

VENTURI OR
FLOW TUBE

291

TOTALIZING
FLOWMETER

EQUIPMENT

PUMP

PNEUMATIC DIAPHRAGM
PUMP

Q SUBMERSIBLE PUMP

FLUME

WEIR

TURBINE OR PROPELLOR
TYPE METER

MAGNETIC FLOW METER

ROTAMETER

7 974

SYMBOLS

BLOWER

AIR COMPRESSOR

b

GENERAL INSTRUMENT SYMBOLS

ONE VARIABLE TWO VARIABLES

SO OODOO

LOCALLY MOUNTED

PANEL MOUNTED

REAR—-OF~PANEL MOUNTED

olote

INTERLOCK

PURGE

LINE SYMBOLS
PROCESS PIPES OR CHANNELS

CONNECTION TC PROCESS, MECHANICAL
LINK OR INSTRUMENT SUPPLY

PNEUMATIC SIGNAL

ELECTRIC SIGNAL

CAPILLARY TUBING (FILLED SYSTEM)

HYDRAULIC SIGNAL

ELECTROMAGNETIC OR SONIC SIGNAL
NO WIRING OR TUBING

PROCESS LINE ABBREVIATIONS

AR AIR, ATMOSPHERIC PRESSURE
Bw BACKWASH

CA COMPRESSED AIR

CoW CONTAMINATED GROUNDWATER
D DRAIN

EFF EFFLUENT

EXH EXHAUST

oW GROUNDWATER

NPW NON—-POTABLE WATER

P PRODUCT

PW POTABLE WATER

s SANITARY

SL SLUDGE

SP SAMPLE PORT

ss STORM SEWER

TF TOTAL FLUIDS

v VENT

VAP VAPOR

PIPING MATERIAL IDENTIFICATION

cPvC CHLORINATED POLYVINYL CHLORIDE
csP CARBON STEEL PIPE

coP COPPER

CMP CORRUGATED METAL PIPE
cIP CAST IRON PIPE

o DUCTILE IRON PIPE

GAL GALVANIZED STEEL PIPE

PE POLYETHYLENE PIPE

PP POLYPROPYLENE PIPE

PVC POLYVINYL CHLORIDE PIPE
RCP REINFORCED CONCRETE PIPE
RUB RUBBER HOSE

Ss STAINLESS STEEL PIPE

vcP VITRIFIED CLAY PIPE
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APPROVALS

INSTRUMENT IDENTIFICATION TABLE

PROCESS PIPING IDENTIFICATION

PROCESS PIPE
\\|v=um DIAMETER (INCHES)

2" XxX-YY-Z

INSULATION CLASS
PIPING DESIGN TABLE NUMBER

PROCESS LINE ABBREVIATION

SIGNATURE DATE
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FIRST LETTER SUCCEEDING LETTERS
NEASERED ORiagle | Mooirier |READOUT OR o | OUTPUT FUNCTION | MoDIFIER
A{anaLrsis ALARN
B [BURNER FLANE
C [ conpucTivity CONTROL
D | DENSITY (SP. GR.) OIFFERENTIAL
E [voLtace PRIMARY ELEMENT
F [FLow RaTE RATIO
G [ GAUGING (DIMENSIONAL GLASS
H|HAND (MANUAL) HIGH
I {CURRENT INDICATE
J [power SCAN
K[7IME OR SCHEDULE CONTROL STATION
L [Lever LIGHT (PILOT) Low
M| MOISTURE OR HUNIDITY MIDDLE
N
0 ORIFICE
P |PRESSURE OR vACUUM POINT (TEST)
Q |QUANT. OR EVENT INTEGRATE
R | RapioACTIVITY RECORD OR PRINT]
S [sPeep or FREQ. SAFETY SWITCH
T [TEMPERATURE TRANSNIT
U [ MULTIVARIABLE MULTIFUNCTION
v {wviscosimy VALVE OR DAMPER
W/ WEIGHT OR FORCE WELL
X [uncLassiFiED UNCLASSIFIED
Y RELAY OR COMPUTE
Z [PosiTion DRIVE, ACTUATE

Do
Fe
F1

FL
FO
HOA
N
/P
LEL
LR

INSTRUMENT IDENTIFICATION

@ FIT=100A
ﬁwcﬁn_x (NOT NORMALLY USED)

LOOP NUMBER
SUCCEEDING LETTERS
FIRST LETTER

FUNCTION ABBREVIATIONS

DISSOLVED OXYGEN oc OPEN—-CLOSE

FAIL CLOSED 0o ON—-OFF (MAINTAINED)

FAIL INDETERMINATE ORP OXIDATION REDUCTION POTENTIAL
FAIL LOCKED asc OPEN-STOP—CLOSE (MOMENTARY)
FAIL OPEN ss START-STOP (MOMENTARY)
HAND—OFF - AUTOMATIC > HIGH SELECT
CURRENT-TO—-CURRENT < LOW SELECT
CURRENT-TO—PNEUMATIC v SQUARE ROOT

LOWER EXPLOSIVE LIMIT z ADD QR TOTALIZE

LOCAL—-REMOTE
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PERNANGANATE

LSHM 101 & B—100 OFF (ALL OFF)

LSH 100 & §-100 OFF

|||||||||||||||||| J"
@ MIXER (TYP) - .
| | | M
[
@ SIGHT
GLASS
H o BOOSTER PUMP
/HS\ B-100 M o
VENTURI 50 GPM © 70 PSI H
: /(©
AIR COMPRESSOR CYCLE BIN FRACTIONALIZATION TANK
A-104 (TYPICAL 2)
() &)
\303/
FROM [2] [2] 1
MUNICIPAL WATER SUPPLY ok ™~ N D .
FROM WITHIN PALL BUILDING ) hA
FIELD HOSE [5] V.N [2]
BYPASS/RELIEF _ [1] M
L 70 P
H
7
M
DISTRIBUTION MaNiFoLD | @ /A
- — - — = — — — 7 \200/
_ J . j
_ N [oXiRaq1]
_ |
[ 1
N TRANSFER PUMP ELECTRICAL
T-200 GENERATOR
50 GPM © 70 PSI
%..mr%ﬁﬂbwonﬂrﬂmbcmc PORTABLE EQUIPMENT SKID
NOTE: TRANSFER PUMP T-200 MUST BE ATTENDED
AT ALL TIMES DURING OPERATION.
SC-100
SYSTEM CONTROL PANEL
H o
@ INJECTION WELLS
(TvPieAL) TAG DESCRIPTION SizE]  MATERIAL
N 1 | PERMANGANATE SOLUTION 2" | PVC SCH 40
@ 2 | DOMESTIC wATER 2| PvC SCH 40
3 | COMPRESSED AR FLEX HOSE
IBO 4 | PERMANGANATE SOLUTION 1" | FLEX HOSE
\1038/ 5 | DOMESTIC WATER 1% | FLEX HOSE
N o 6 | PURGE WATER 17| FLEX HOSE

PURGE WATERS USED TO
SUPPLEMENT PERMANGANATE
MAKE~UP WATER

zo._ u»«n_ BY _

REVISION

SIGNATURE

DATE

REVIEW ENGR:

PROJECT ENGR:

PROJECT MGR:

CLIENT:

Envi

NCES, INC.

ﬂ 312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
U5 PHONE: (631) 207-9005

PALL
CORPORATION
PILOT TEST

30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK

PIPING & INSTRUMENTATION
DIAGRAM

DESIGNED BY:
B8F

DETAILED BY:

TS

CHECKED BY:

DRAWING DATE:
8/6/02

ACAD FILE:
FALLPMD1

PROJECT NO.:
PALL-GLEN COVE

CONTRACT:

DRAWING:

P1

REVISION:




Page 1 of 3

Permanganate Injection Design Calculations for Pilot Test

-
1 Permanganate Demand for Full-Scale Remediation:
Calculation Basis:  Length (L): 225 ft. Soil Bulk Density (0): 1.35 kgit
Width (W): 160 ft. Porosity (Pe): 0.30
Depth (D): 40 ft. Clean SOD for KMnO4 (SODy): 4.00 g/kg
Density of Water (p,,): 62.40 #/ft°
Desired Makeup Solution (wt %): 2.0%
Volume of Soil (V)= LxWxD
/ = 225 x 160  x 40 Metric Conversion
= 1,440,000 Cu. Ft. = 40,450 M°
= 40,449,800 L
Pore Volume = V x P,
= 1,440,000 x Metric Conversion ’
= 432,000 Cu. Ft. = 12,135 M®
= \ 26,956,800 Ibs wafer ? = 12,134,880 L
Weight of Soil (WS) = p xV
\/ = 1.35 x 40,449,600
= 54,606,960 kg
-
Mass (Mp) of KMnO4 Required = SOD, x WSx / 1000 g/kg
= 400 x 54,606,960 / 1,000
= 218,428 kg KMnO4
= 481,119 Ibs. KMnO4
Makeup Water for 2% Soln (M\y) = Mp !/ %Desired
= 481,119 / 2%
= 24,055,930 Ibs water required.
= 2,898,305 gallons water
\ﬁﬁective in-situ Dosage = Me ! (Mow + My)
= 481,119 / 26,956,800 + 24,055,930
= 0.94%
= Approximately 1%
Note: Groundwater demand is negligible because 4 g/kg SOD used in calculations is highly conservative.
-

Enviro-Sciences, Inc.
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- 2 Pilot Test Permanganate Demand (1 g KMnO4 / kg Soil Basis
Calculation Basis:  Length (L): 225 ft. Soil Bulk Density (0): 1.35 kg/l
Width (W): 160 ft. Porosity (P,): 0.30
Depth (D): 40 ft. Clean SOD for KMnO4 (SOD,): 1.00 g/kg
Density of Water (o,): 62.40 #/1t’
Desired Makeup Solution (%): 2.00%
Volume of Soil (V) = LxWxD -
= 225 X 160 X 40 Metric Conversion
= 1,440,000 Cu. Ft. = 40,450 M°
= 40,449,600 L
Pore Volume = V x P,
= 1,440,000 x 03 Metric Conversion
= 432,000 Cu. Ft. = 12,135 M°
= 26,956,800 Ibs water = 12,134,880 L
Weight of Soil (WS) = p xV
= 1.35 x 40,449,600
= 54,606,960 kg
- Mass (Mp) of KMnO4 Req'd - soil = SOD, x WSx / 1000 g/kg
= 1.00 x 54,606,960 / 1,000
= 54,607 kg KMnO4
= 120,280 Ibs. KMnO4
Mass (Mpg) of KMpO4 Req'd - gw = Pore Volume x SODs / 1000 g/kg
= 12,134,880 x 1.00 / 1,000
= 12,135 kg KMnO4
= 26,729 |bs. KMnO4
Total Mass of KMrO4 Req'd (Mp1)= Mes + Me
= 120,280 + 26,729
= 147,008 Ibs. KMnO4
Makeup Water for, 2% Soln (M) = Mot ! %Desired
= 147,008 / 2%
= 7,350,423 Ibs water required.
= 885,593 gallons water
-

Enviro-Sciences, Inc.
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Individual Injection Well Calculations

Calculation Basis:  Length (L): 225 ft. Soil Bulk Density (p): 1.35 kg/l
Width (W): 160 ft. Porosity (Pe): 0.30
Depth (D): 40 ft. Clean SOD for KMnO4 (SOD,): 1.00 g/kg
No. Wells: 36  Density of Water (p,): 62.40 #/t’
GPM 10 Desired Makeup Solution (%): 2.00%

Mass of KMnO4 Per Well (Mpy)= Mot !/ No. Wells
147,008 / 36 -

Gallons of Water per Well (V)

Effective in-situ Dosage

Duration of Injection Events =

4,084 lbs KMnO4 per well (assumes same screened length)

My /' No. Wells

7,350,423 / 36
204,178 Ibs water per well (assumes same screened length)
24,600 gallons of water per well

Mpq— / (MGW + MW)
147,008 / 26,956,800 + 7,350,423
0.43%

Gallons Soin.  / Injection rate

24600 / 10
2,460 minutes
5 days (at 8 hours per day)
per phase (approximate for 5 wells)

Add.Locations (MW-3.4, 4PI, & SVE) - Approximate Requirements:

Pounds of KMnO4 per well:
No Add'| Wells:
Pounds of KMnO4 Req'd:

Pounds of Water per well:
No Add'l Wells:
Pounds of KMnO4 Req'd:

4,084 |bs KMnO4 per well
4
16,334 Ibs KMnO4

204,178 Ibs water per well

4
816,714 Ibs water

Enviro-Sciences, Inc.



OVERVIEW OF MODEL

A generalized flow model was developed for the Pall site to aid in the design of a
KMnO, injection scheme. The model allows for optimization of a well layout and
subsequent injection rates. Additional information was needed to evaluate the placement
of monitoring wells during the injection process. As a result, transport simulations were
conducted using this “Box Model” to determine the extent of KMnQOj,travel in the
subsurface before completely reacting with the native organic material and contaminates
present in the ground. A decay rate (haif-life) was calculated for KMnQOj4 using field
measurements and literature values. Simulations were conducted assuming the KMnO,
would be injected into the ground at a maximum rate of 15 gpm for 5 days at each well
during each injection phase. During the 5 day period the in-situ concentration at any well
location was assumed to equal 1 g/L after ideal mixing based upon the amount of KMnO4
injected. Results of this transport modeling were then plotted at 1, S, and 20 days in order
to see both the extent of movement during injection and the decline of the KMnO, (i.e,,
amount of reactant consumed) after the injection was ended. It should be noted, only one
of the four clusters of wells (Phase I injection) were simulated to better understand the
movement without the complexity of multiple injection lines. Similar reaction rates and
flow patterns are likely for the remaining injection events.

MODEL SELECTION

Modeling was completed using MS-VMS, a well-documented MODFLOW
(McDonald and Harbaugh, 1988) based model. This computer model is an enhanced
version of MODFLOW developed by HydroGeologic, Inc. which couples groundwater
flow and transport simulations into a single code. MS-VMS simulates groundwater flow
in three dimensions using a block-centered, finite-difference approach. MS-VMS was
selected for this job because of its ease of use, robust matrix solves, and its ability to
couple the groundwater flow simulations with contaminant fate and transport.

MODEL SETUP

The model inputs can be broken down into two sections, groundwater flow and
transport of KMnO4. The following summarizes both sections.

Groundwater Flow Parameters:

1) Horizontal grid dimensions = 80 columns by 69 rows with 5 foot spacing.

2) Vertical Grid dimensions = 10 layer with 5 foot spacing.

3) Horizontal conductivity = 113 ft/day average for site and consistent with
medium to fine sand (Freeze and Cherry, 1979).

4) Streams were simulated using standard MODFLOW river cells, and varied in
stage consistent with topography.

5) Recharge was input as approximately 1 ft/yr.



6) Shallow well screens were placed in layers equal to 5 to 25 feet below ground
surfaces. Each well pumping at 15 gpm maximum.

7) Intermediate well screens were placed in layers equal to 35 to 55 feet below
ground surfaces. Each well pumping at 15 gpm maximum.

Transport Parameters:

1) Several studies have summarized the scaling of longitudinal dispersion with
the distance of the contaminant transport (Gelhar and Collins, 1971). A value
of 120 feet was maintained throughout the model as a reasonable assumption
for the longitudinal dispersivity, based on the horizontal extent of the plume.

2) Transverse dispersivity was set equal to 1/10™ the longitudinal dispersivity.

3) Vertical dispersivity was set equal to 1/100™ the longitudinal dispersivity.

4) K, The chemical partition coefficient for KMnO4 was set to 0 since KMnO, is
not an organic compound and is presumed to stay in the liquid phase.

Injection Design Basis / Parameters:

KMnQO, Makeup Soln. (injected into well): 2% KMnO, feed

soln (wt%)

KMnO; In-situ Conc. Pre-Reax. (Assuming “perfect” mixing): 1 g/L in-situ

Injection Rate of KMnO4 Makeup Solution: . 15 gpm / well

Total Pounds of KMnO4 (solid — not solution) Injected at Each Well: Approx. 4,100
Ibs. pure KMnO,

Chemical Reaction Stoichiometry:

4KMnO, + 3C:Cly + 4H,0 2 6CO; + 4MnO; + 4K + 12CT + 8H"
Rate Constant (from UCONN Literature): k~=0.035 + 0.003 ! .

assumes pseudo first order

PCE Haif-Life with KMnO, Reax: (from UCONN): 202 minutes

Rate Equation (Pseudo First Order — from UCONN): -Iece = k2 [KMnO4] [PCE]
Where [x] = Molarity of reactants

Rate Constant (from Carus Literature): k = 0.045 (assumes true

-
first order)

PCE Half-Life with KMnO, Reax. (from Carus): 257 minutes



MODELING RESULTS:

The modeling results are indicated in figures D-1 (1 days), D-2 (S days), and D-3 (20
days). As indicated in the figures, the KMnO4 in solution in the aquifer decreases as
both a function of time in the aquifer (i.e., dispersion) and the extent of reaction. Within
1 day, chlorinated organic concentrations within the immediate vicinity of the injection
wells should begin to decline. By day 20, only a small residual of KMnO4 should remain
and the reaction will have essentially gone to completion. The effective radius of
influence of the injection well (i.e., the radial distance from the point of injection wherein
the KMnO4 and chlorinated organic reactions are expected to go to completion) is
expected to be approximately 30 to 40 feet in the center of the area of contamination.



zo._ ?:m_ BY REVISION

NDERGROL

o

SIGNATURE DATE

REVIEW ENGR:

PROJECT ENGR:

PROJECT MGR:

C.ENT:

PATCHOGUE, N.Y. 11772

ENVIRO-SCIENCES, INC.
312 E. MAIN STREET
TSNS PHONE: (631) 207-9006

PALL
CORPORATION

30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK

SITE PLAN
KMnO4 LOCATION/CONCENTRATION
AFTER
DAY 1 OF INJECTION & 15 gpm

DESICHED BY: DETAILED BY: |CHECKED BY:
SEE

SOURCE TS/DB

DRAWING DATE: ACAD FILE:

8/8/02 Dayt.dwg

PROJECT NO.: CONTRACT:
MT&E /PALL

DRAWING: RE¥ISION:




0.1

creer

...\
LY
e

1

-

NO. _ DATE BY _ REVISION

SIGNATURE DATE

REVIEW ENGR:

PROJECT ENGR:

PROJECT MGR:

CTLIENT:
m/ﬁw
m/
ENVIRO~-SCIENCES, INC.
312 E. MAIN STREET
PATCHOGUE, N.Y. 11772
=X PHONE: (631) 207-9005
PALL
CORPORATION
30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK
SITE PLAN
KMnO4 LOCATION/CONCENTRATION
AFTER

DAY & OF INJECTION ¢ 15 gpm

DESIGNED BY: SEE Oma).(im_U\wz: CHECKED BY:
SGURCE S/DB
DRAWING DATE: ACAD ©'LE:
m\M\ON Day5.dwg
FROJECT NO.: CQNTRACT:
MT&E /PALL
ORAWING: RE /]SION:




GRLPHIC SCALE
0 0 2

SIGNATIRE DbateE

REVIEW INGR:

PRCLECT ENGR:

PROJECT MGR:

CIENT:
'
/
ENVIRO-SCIENCES, INC.
312 E. MAIN STREET
PATCHOGUE, N.Y. 1177
S| PHONE: (631) 207-9006
30 SEA CLIFF AVENUE
GLEN COVE, NEW YORK
SITE PLAN
KMnO4 rOO).:;n)uH\mMOZOmZZa)._._OZ
DAY 20 (15 DAYS AFTER INJECTION)
DESIGNED BY: oo DETALLED 3Y: |CHECKED BY:
SGURCE 7S/DB
DRAWING DATE: ACAD FILE:
8/8/02 Day20.dwg
PROJECT NO.: CONTRACT:
MT&E /PALL

DRAWING: REVISION:




