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PIONEER MIDLER AVENUE BROWNFIELD PROJECT
INTERIM REMEDIAL MEASURE REPORT

1.0 INTRODUCTION

1.1

Purpose and Format of the Report

This Interim Remedial Measure (IRM) Report documents the performance of an IRM at the
Pioneer Midler Avenue Brownfield Site, in the City of Syracuse, Onondaga County, New
York. The IRM was conducted by Pioneer Midler Avenue LLC as a volunteer under the New
York State Department of Environmental Conservation’s (NYSDEC’s) “Brownfields
Cleanup Program”. The IRM addressed the presence of chlorinated volatile organic
compounds within identified source areas within the overburden soils at the Pioneer Midler
Avenue site. As used in this report, the term chlorinated volatile organic compounds
(CVOCs) refers to the suite of compounds consisting of tetrachloroethene (PCE),
trichloroethene (TCE), vinyl chloride, cis-1,2-dichloroethene, and trans-1,2-dichloroethene.

The presence and extent of the CVOCs within the site was established during a multi-phase
Remedial Investigation (RI) and documented in a series of Data Reports; the final Data
Report, summarizing all phases of the RI, was submitted to NYSDEC in July 2005. The
IRM approach of limited excavation and in-situ thermal treatment was established in a July
2006 Interim Remedial Measure Work Plan (C&S Engineers, Inc.), which was approved by
NYSDEC. The IRM thermal treatment contractor, selected by Pioneer Midler Avenue LLC
via competitive bid, was TerraTherm, Inc. (TerraTherm) of Fitchburg, MA. C&S Engineers,
Inc. (C&S) was retained by Pioneer Milder Avenue, LLC to perform a variety of support
tasks including assistance in obtaining permits and conducting the IRM verification

sampling.

This report follows the format for Remedial Action Reports provided in Section 5.8 of
NYSDEC’s Draft Technical Guidance for Site Investigation and Remediation (Draft DER-
10, dated December 2002). A separate report, the RI Report, will also be prepared and will
include the following:

e Soil and groundwater quality data generated after the July 2005 Data Report
(including IRM data);
e A Qualitative Human Health Exposure Assessment (HHEA); and
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e A Remedial Action Alternatives (RAA) analysis.

Upon completion of the IRM, TerraTherm submitted an October 2007 Remedial Activities
Report — Implementing In-Situ Thermal Desorption (ISTD) Remediation to Pioneer Midler
Avenue LLC. That report is provided as Appendix A.

1.2 Summary of the Remedy

The IRM was conducted to remove CVOCs from four source areas identified during the RI.
The technology adopted to remove CVOCs was in-situ thermal desorption. The smallest of
the four source areas (“B-5" Area) was first excavated and the impacted materials were
placed within the two largest treatment areas (“B-1” and “B-3" Areas) for CVOC removal
via thermal desorption. The subsurface within the thermal treatment areas was heated by
electrical resistance units installed within vertical steel wells to depths of five feet below the
depth of detected CVOC impacts within each area or sub-area; vapors released by the heating
process were collected in a horizontal extraction system installed above the water table and
beneath a concrete (low-permeability) surface pad. The collected CVOC vapors were then
thermally destroyed in an aboveground natural gas-fired thermal oxidation unit.

The IRM Work Plan set forth a soil verification sampling plan that included specific
sampling locations, depths, and protocols for sample collection and data reduction. Table 1
provides the verification sample identifications, depths, and the RI reference samples used to
determine those depths. Figure 1 illustrates the sample locations. In addition to soil
verification data, the following data were regularly collected and reported during the IRM:

e Vapor CVOC content prior to and following CVOC destruction within the thermal
oxidizer or removal within the vapor-phase carbon units;

e Condensate (water) from the vapor treatment system prior to and following CVOC

removal in the aqueous phase carbon unit;
e Ambient air per requirements of the Community Air Monitoring Plan.

Appendix B provides copies of the above data and reports.
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2.0 SUMMARY OF REMEDIAL ACTIONS

In July 2006, prior to the installation of the in-situ thermal treatment system, the “B-5" Area
was excavated and the CVOC-impacted soils were moved to the “B-1" and “B-3” thermal
treatment areas. Bottom and sidewall soil verification samples were collected at the limits of
the “B-5" excavation per the work plan. “B-5" Area verification results are included in Table
2. The “B-5" Area verification sampling results were previously provided to NYSDEC in a
September 22, 2006 report, a copy of which is provided as Appendix A-2.

Prior to mobilizing to the site, TerraTherm submitted a layout and specifications for the
remedial system, with the understanding that additions/modifications to the system could be
instituted as necessary to meet the performance and scheduling goals. The system layout was
provided to NYSDEC. TerraTherm mobilized for the IRM on July 24, 2006. Heater wells
were installed in a hexagonal grid within each of the three (“3D”, “B-3”, and “B-1") thermal
treatment areas (Figure 2). Thermal treatment began on November 1, 2006, with the phased
start-up of the heater wells.

Verification sampling was initiated on March 5, 2007. TerraTherm identified areas where,
based on temperature data from subsurface thermocouples, CVOC removal to the remedial
goals was likely to have occurred. Successive rounds of verification sampling were then
conducted until the remedial objective was attained in each treatment area. The vapor
collection and treatment system operated continuously throughout the remediation. As the
various thermal treatment areas or sub-areas achieved the remedial goals, specific heater
wells were taken off-line. As additional resources became available due to those shutdowns,
those resources were shifted (via installation of additional heater wells) to other areas as

needed.

2.1 Areas of Concern

The four CVOC source areas of concern were identified during the RI and addressed by the
IRM. As developed in the IRM Work Plan, the areas delineated for source area treatment
under the IRM were those areas where RI sample results for CVOCs (total) in soils exceeded
31,200 pg/kg. Figure 1 shows the source areas addressed during the IRM. The following

provides a description of each of those areas.
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e “B-3” Area: Located generally along the eastern edge of former Building 7, this area

included two apparently separate sources of CVOCs, where concentrations in soil were
two to three orders of magnitude greater than the concentrations detected at other
sampling locations in the surrounding area. CVOC impacts were present to a maximum
depth of 26 feet (GPD-3) in the B-3 Area.

e “B-1” Area: Located along the northern edge of former Building 13, this area included
two apparently separate source areas defined by the PCE/TCE analytical data for boring
B-1 and test pit TP-14 (westernmost source area), and borings DW-4 and GPD-26
(easternmost source area). The CVOC impacts in these areas were relatively shallow
(<15 ft. below the ground surface).

e “B-5” Area: Located east of Building 12, the IRM work in this area addressed one area
(characterized by soil samples B-5 and GPD-14), where the data indicate CVOC
concentrations exceeded 31,200 pg/kg to a depth of approximately ten feet.

e “3D” area: The soil sample from this boring did not exhibit significant CVOC impacts
during initial investigations, but the groundwater sample from this location exceeded
Class GA standards for several parameters. During October 2005, a dense non-aqueous
phase liquid (DNAPL) exhibiting the olfactory characteristics of PCE was observed in
MW-3D. Subsequent laboratory analysis confirmed that the DNAPL was PCE.
Additional borings confirmed the presence of elevated levels of CVOCs in a small area
around MW-3D.

2.2 Problems Encountered During Construction

As discussed above, and further discussed in the report prepared by the remedial contractor
(Appendix A), the operational approach provided the flexibility to take heaters off-line in an
area when verification sampling results indicated that the remedial goals were achieved and,
conversely, to install additional heater wells in other areas to accelerate removals in those
areas. A proposal for each resource reallocation event was submitted to NYSDEC for
approval in advance of implementation (Appendix A, Sections 2.5 and 6). In addition to
heater wells, two additional types of installations were utilized by TerraTherm to accelerate
treatment in specific areas:

e Sheet piling was installed to inhibit possible surface water flux in several areas; and

e Air sparge points were installed at three locations to enhance vapor movement

towards the vapor collection system.
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Figure 2 shows the initial heater well grids and where sparge points and sheet piling were

subsequently installed.

As the verification sampling proceeded, the data indicated that the thermal processes being
used to volatilize CVOCs were also producing measurable quantities of ketones (acetone, 2-
butanone) within the subsurface. Literature from other thermal remediation projects and
TerraTherm’s experience indicated that ketone production is due to either biological or
physical/chemical pathways. The physical/chemical pathway would be greatly enhanced by
elevated temperatures and by the presence of humic acids within the subsurface strata. The
concentrations of ketones are expected to decline relatively rapidly as the treatment areas
cool down in the months following shut-down of the thermal treatment system.

2.3  Changes to the Design Documents
As the thermal treatment progressed, protocols for sampling the heated soils and groundwater
were developed to assure sample integrity by cooling of the sample media to ambient
temperatures as soon as possible after retrieving the sample form the subsurface. Those
protocols were submitted to NYSDEC prior to sample collection.

Near the end of the thermal treatment, when only three “B-1" sample locations required
further treatment, the vapor stream was routed through a vapor-phase carbon treatment
system, and the thermal oxidation unit was taken off-line. The NYSDEC was notified prior
to this changeover.

2.4  Volume and Concentrations of Materials Removed
Section 4 provides calculations, based on CVOC concentrations at the inlet and exhaust of
the vapor treatment units (thermal oxidizer or vapor-phase carbon), and associated vapor
flow rates, for the mass of CVOCs removed during the IRM. These data indicate that a total
of approximately 86,205 pounds of CVOCs were removed from the site during the IRM.
Similar mass removal calculations for the condensate water (before and after aqueous-phase
carbon adsorption) indicated that CVOC mass removals via that pathway were negligible.

2.5  Waste Disposal Listing
The CVOCs removed via vapor extraction were destroyed in the thermal oxidizer; therefore,
no waste disposal was associated with that part of the project. Appendix B-1 provides the
monthly results of the vapor treatment unit sampling.

December 2007 Page 5



Pioneer Midler Avenue Brownfield Project

After exiting the thermal oxidizer, the hot vapors entered a quench tank and packed tower

scrubber that utilized a caustic solution to neutralize the acid-containing vapors. A portion of
the quench water was evaporated and, after passing through carbon, the remaining water was
discharged to the sanitary sewer system under a permit with the Onondaga County
Department of Water Environment Protection. Appendix B-2 contains information relative

to the wastewater discharge.

During the last stages of the IRM, when only small thermal treatment sub-areas required
treatment, the vapor phase carbon replaced the thermal oxidizer for treatment of the vapor
phase. Documentation pertaining to the disposal of spent vapor phase carbon is provided in
Appendix C.

3.0 APPLICABLE REMEDIATION STANDARDS

NYSDEC’s TAGM 4046 provides Recommended Soil Cleanup Objectives (RSCOs) for
contaminated sites. This TAGM also provides a methodology for modifying RSCOs for site-
specific conditions such as groundwater elevations and total organic carbon (TOC) content of

soils.

As indicated by the NYSDEC, the TAGM 4046 RSCOs were developed based on an
assumed soil Total Organic Carbon (TOC) content of one percent. During the RI, soil
samples from the Midler site were analyzed for TOC and an average TOC above the clay unit
of approximately eight percent was calculated. Appendix A-3 provides the Total Organic
Carbon data and averaging. Utilizing the NYSDEC formula for calculating site-specific soil
clean-up objectives for protection of groundwater in Section 3, Part A of TAGM 4046, the
resulting objectives based on site TOC levels would have been 11,200 pg/kg for PCE , 5,600
ng/kg for TCE, 2,400 pg/kg for trans-1,2-dichloroethene, and 1,600 pg/kg for vinyl chloride.

The TAGM 4046 methodology for establishing RSCOs also utilizes a correction factor of
100 to account for soils above the groundwater table. The shallow groundwater conditions
and the thickness of the saturated zone at the Midler Avenue site indicated that the correction
factor of 100 utilized in the NYSDEC formula could result in site-specific soil cleanup
objectives (SSCOs) that would be too high. Therefore, given the need to improve
groundwater quality, a more conservative correction factor of 50 was utilized. As shown in
the table below, the resulting site-specific soil cleanup objectives within the boundary of each
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proposed IRM treatment area was 5,600 pg/kg for PCE; 2,800 pg/kg for TCE; 1,200 pg/kg
for trans-1,1-dichloroethene; and 800 pg/kg for vinyl chloride.

CVOC Parameter TAGM 4046 Midler SSCO
RSCO

PCE 1,400 5,600
TCE 700 2,800
Vinyl chloride 200 800
trans-1,2-Dichloroethene 300 1,200
cis-1,2-Dichloroethene NA NA
Total CVOCs 2,600 10,400

All units in pg/kg

For purposes of verifying successful IRM CVOC removals, the average concentration of
each individual CVOC needed to be equal or less than the SSCO within each IRM treatment

arca.

4.0 IRM DATA REVIEW

Table 2 provides the validated analytical results for VOCs from all verification samples
collected. A verification sampling data reduction protocol was developed for the site and
approved by NYSDEC after comment and revision. Under the protocol, if analytical results
from an initial round of verification sampling indicated one or more of the specific sampling
locations within a treatment area required further treatment to achieve the IRM goals, each
specific location would be re-sampled following the extended treatment period. Subsequent
samples were to be collected as close as practical to the location and depth of the related
earlier sample. Analytical results for the subsequent samples then replaced the earlier round
results from the same discrete area. Those data were incorporated with the earlier results
from the same treatment area in calculating that area’s average concentration. Table 3
provides the summary CVOCs data for each treatment area and identifies the individual
results used in calculating average CVOC concentrations for the individual treatment areas.

Tables 1 and 2 include the depth interval from which each verification sample was collected.
PID headspace field screening measurements were made prior to the sample being prepared

December 2007 Page 7



Pioneer Midler Avenue Brownfield Project

for submittal to the analytical laboratory. Figure 1 illustrates the approximate location where

each of the verification samples was collected. Appendix D provides the Data Usability
Summary Reports (DUSRs) as well as the sample report sheets as modified by the data
validator.

Tables 2 and 3 provide analytical results for verification samples, organized by treatment
areas and indicating the final samples utilized in calculating the average concentration for
each area. The data indicate that the SSCO was achieved for the average concentration of
each CVOC in each thermal treatment area. Once the remedial goal was met for an entire
treatment area, the remedial contractor requested acknowledgement of completion from
NYSDEC for that area and, following receipt of such acknowledgement, decommissioned
the treatment infrastructure in the area. By October 1, 2007, TerraTherm had received
acknowledgement that treatment was complete in all treatment areas. TerraTherm completed

decommissioning and demobilization by October 6, 2007.

Table 4 provides calculations of the total CVOC reductions within the four treatment areas
during the IRM. These calculations, using RI samples from within the delineated treatment
areas (prior to the IRM) and IRM verification samples from the same areas, indicate that for
the combined four treatment areas, 99.92% of CVOCs were removed. The individual
treatment area reductions ranged from 99.95% for the “B-3” area to 93.92% for the “B-5”

arca.

The following table provides a calculation of the mass of CVOCs removed from the
combined treatment areas during the IRM. These calculations are based on the laboratory
data for CVOC:s at the inlet of the vapor treatment systems, along with the vapor flow rates.

CVOC Parameter Mass Removed
(Pounds)

Tetrachloroethylene 82,793
Trichloroethylene 2,196
cis-1,2-Dichloroethylene 1,055
trans-1,2-Dichloroethylene 33
Vinyl Chloride 128

Total CVOCs 86,205
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5.0 SITE RESTORATION AND SOURCE OF FILL MATERIALS

Since there was no removal of subsurface soil from within the thermal treatment areas, fill
materials were not required. The materials excavated from the “B-5" area and placed within
the “B-1” and “B-3” areas, were replaced with rubblized concrete fill that was previously
generated by crushing the floor slabs and concrete foundations of the former site buildings.
After the treatment equipment was decommissioned from a treatment area, the areas were
subjected to redevelopment work, including placement of imported granular fill to satisfy site

construction requirements.

6.0 SUMMARY OF PROJECT COSTS

Under the BCP, costs associated with the RI and associated IRMs may be recoverable by a
volunteer entity after the volunteer receives a Certificate of Completion indicating that the
project was completed and approved by the NYSDEC. Project cost documents are presently
being assembled by Pioneer Midler Avenue LLC, and will be provided under separate cover

to become part of the project record.

7.0 “AS-BUILT” DRAWINGS

Figure 1 provides the approximate horizontal limits of the IRM treatment areas as well as the
approximate vertical limits of IRM treatment. Figure 1 also indicates the locations of IRM
verification samples and Table 1 provides the depths of those samples. Figure 3 shows the

relationships between the treatment areas and planned site redevelopment of the site.

8.0 WASTE TRANSPORT MANIFESTS

As described in Section 2.5 of this report, several waste streams were generated during the

IRM. Documentation relative to the disposal of these wastes is shown in Appendix C.
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9.0 ENGINEERING OR INSTITUTIONAL CONTROLS

During the IRM, the following site engineering controls were maintained for project:

e Air Emissions Data from inlet and exhaust streams associated with the thermal
oxidizer and vapor phase carbon treatment systems were collected and reported
monthly — The data reports are included in Appendix B-1.

e Condensate (water) from the vapor treatment system, discharged to the Onondaga
County Department of Water Environment Protection (OCDWEP), was sampled and
reported monthly consistent with the permit - The data reports are included in
Appendix B-2.

e Community Air Monitoring was maintained consistent with the Community Air
Monitoring Plan (June 2006) and Addendum 1 (August 4, 2006) — Community Air
Monitoring Documentation is provided in Appendix B-3.

Site security during the project was handled as a joint effort between Pioneer Midler LLC
and TerraTherm.

There were no institutional controls in effect during the IRM. Such site controls, if
appropriate for the future, will be implemented as part of the over-all site remedy, following
assessments in the Qualitative Human Health Exposure Assessment and the Remedial
Alternatives Assessment.

f:\project\c81 - pioneer development\c81.002 bep\close out and coc\october 2007\irm report\report-1-final.doc
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Ploneer-Midier Avenue, LLC
IRM Report

Table 1 - Veriflcation Sample identifications and Depths

SamplelD || Sample Depth(ft) || Sample Elevation’ | RI Reference Sample(s)
B-3 Thermal Treatment Area Samples
VYB3 4-8 413.6-417.6 GPD-3
VBa-2 15-17 404.6 - 406.6 GPD-3
VB3-3 17-20 401.6 - 404.6 GPD-3
WVE3-4 B-10 412.4-414.4 GPD-2
VB3-5 6-10 412.3 - 416.3 GPB 3-5
VB3-6 8-10 412.2-416.2 GPB 3-7
VB3-7 6-10 412.1 - 416.1 GPB 3-18
VB3-8 6-10 411.9 - 415.9 GPB 3-22
VB3-9 8-10 41t.8 - 413.8 GP-13
VB3-10 14-16 405.0 - 403.0 B-3
VB3-11 10-12 408.6 - 411.6 GP-4
VB3-12 14-17 404.6 - 407.6 GPB 3-8
VB3-13 6-10 411.7 - 416.7 GPB 3-13
VB3-14 14-17 405.1 - 408.1 GPB 3-3
VB3-15 16-19 402.9 - 405.9 GP-3; GP-16
- VB3-16 - 14-16 405.9 - 407.9 GP-3
VB3-17 14-17 404.7 - 407.7 GPE 3-89
VB3-18 14-17 404.3 - 407.3 _GPB 3-12
VB3-19 14-18 404.0 - 408.0 GPB 3-2; GPD-53
VB3-20 15-18 404.0 - 407.0 GPD-51
VB3-21 23-26 400.1 - 4021 GP-15
VB3-22 23-25 400.1 - 4021 GP-15
VB3-23 15-19 402.8 - 406.8 GPD-56
VB3-24 15-18 403.6 - 406.6 GPD-52
VB3-25 15-18 404.0 - 407.0 GPD-51
VB3-26 14-18 403.6 - 407.6 GPB 3-17
B-1 Thermal Treatment Area Samples
VB1-1 14-18 401.9 - 405.9 GPB 1-4
vBi-2 11-15 405.0 - 409.0 GPD-26
VB1-3 47 413.0 - 416.0 GPD-26
VB1-4 16-18 402.1 - 4041 DW-4
VB1-5 14-17 402.1 - 405.1 GFB 1-10
VB1-6 4- 414.5 - 4165 B-1: TP-14
VB1-7 14-18 401.6 - 405.6 GFB 1-6
YB1-8 14-18 402.1 - 406.1 GPB 1-2
VB1-8 10-14 406.1 - 410.1 GFE 1-2
VB1-10 11-15 405.0 - 408.0 GPD-26
VB1i-11 16-18 402.1 - 404.1 DW-4
VB1-12 14-17 402.1 - 405.1 GPB 1-10
VBi-13 14-18 401.3 - 405.3 GPB 1-7
VB1-14 17-19 400.3 - 402.3 GPD-38
VB1-15 10-12 408.0 - 410.0 GPB 1-3
VB1-16 7-10 409.2-412.2 GPD-31
VB1-17 14-17 402.4 - 405.4 GPB 1-1
vB1-18 14-18 401.4 - 405.4 GPB 1-9
VB1-19 7-11 407.9-411.9 GPD-27; GPD-35
VB1-20 11-15 404.2 - 408.2 GPD-32
{IMW-3D Thermal Treatment Area Samples
V3D-1 14-18 400.8 - 404.8 GP3-9
V3D-2 10-14 404.6 - 408.8 GP3-8
V3D-3 14-18 400.8 - 404.8 GP3-9
V3D-4 10-14 404.8 - 412.8 GP39
Vah-5 14-18 400.6 - 404.6 GP3-8

See Figure IRM-3 for verification sample locations.

1. Verification sample elevations are calculated from the individual Rl Reference Sample ground surface elevations

F:\Project\C81 - Pioneer DevelopmentiC81.002 BCP\Close out and COC\October 2007\IRM ReporfiTable 1.xls
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Pioneer-Midler Avenue LLC
Interim Remedial Measures Report
Table 4 - IRM CVOC Reductions

PRE-IRM POST-IRM
% Reduction (Pre-
Number of || Average Total || Numberof || Average Total || [RM/PostIRM)
Samples CVOCs (ug/kg) Samples CVOCs (ug/kg)
B-3 TREATMENT AREA
22 18,927,326 27 9,430 99.95
B-1 TREATMENT AREA
24 4,481,576 20 8,002 99.82
3-D TREATMENT AREA
4 1,306,250 5 4,951 99.62
B-5 TREATMENT AREA
2 57,745 7 3,513 93.92
COMBINED TOTALS FOR FOUR TREATMENT AREAS
52 10,178,326 59 7,864 99.92
ESTIMATED TOTAL CVOC MASS (POUNDS) FOR FOUR TREATMENT AREAS
86,274 69 99.92

F:\Project\C81 - Pioneer Development\C81.002 BCP\Close out and COC\October 2007\IRM Report\Table4.xIs
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APPENDIX A - PRELIMINARY REPORTS
A-1 IRM ISTD Contractor’s Operations Report
A-2 September 22, 2006 B-5 Area Data Report

A-3 December 9, 2005 Total Organic Carbon Sampling
Results

A-4 NYSDEC-Approved Verification Sampling Protocol
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1. Introduction

This Report presents the remedial activities completed at three separate source zones at
the Midler Avenue Redevelopment Brownfield Cleanup Program (BCP) Project in
Syracuse, NY. The primary objective of this report is to describe the remedial activities
completed at the site. The secondary objective of this report is to describe the changes
that were made to the remedial design since TerraTherm'’s submittal of the Design Work
Plan for Implementing In-Situ Thermal Desorption {ISTD) Remediation' in August 2006
and the reasons for those changes.

1.1.1STD Technology Description

ISTD is the simultaneous application of heat by thermal conduction and vacuum to the
subsurface, for remediation without excavation. ISTD has been utilized to treat soil,
sediments and groundwater contaminated with a wide range of organic chemicals,
including volatile organic compounds (VOCs) such as benzene, toluene, ethylbenzene
and xylenes (BTEX); chlorinated VOCs (CVOCs) including trichloroethene (TCE),
trichloroethane (TCA), tetrachloroethene (PCE), and chiorobenzenes; and semivolatile
organic compounds (SVOCs), including polychlorinated biphenyls (PCBs), creosote,
coal tar, naphthalene, polycyclic aromatic hydrocarbons (PAHSs), and polychlorinated
dibenzodioxins and furans (PCDD/Fs).

The following describes the process by which ISTD heats and treats the soil.

Thermal energy provided by thermal wells heats the soil, water, and Contaminants of
Concern (COCs). Thermal conductivity of soil materials varies over a very narrow
range; therefore, thermal conduction heating is usually very precise and predictable
regardless of the permeability of the soil or its degree of heterogeneity, resulting in
excellent sweep efficiency.

The heat front moves away from the heaters through the soil by thermal conduction and
convection, and the superposition of heat from the plurality of heaters results in a
temperature rise throughout the target treatment zone (TTZ).

As soil temperatures increase, COCs and water contained in the soil matrix are
vaporized. While locations immediately adjacent to heaters may achieve temperatures
well above the boiling point of water (100°C), locations in between heaters need only
achieve 100°C to accomplish steam distillation for effective removal of VOCs (e.g. BTEX
and CVOCs). Boiling off more than a fraction of the soil water is not necessary in such
cases. Very high (>99%) resulting removal rates having been measured for ISTD of

has achieved similar results for PCBs, PAHSs, and petroleum hydrocarbons.”

The vacuum applied to the horizontal vapor extraction screens from the process system
draws the vapors through the hot soil. Oxidation, hydrolysis, and pyrolysis reactions

Copyright 2007. The informaticn and technology set forth herein are proprietary to
The University of Texas at Austin and/or TerraTherm, Inc. All rights reserved.
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oceur in the hot soil, typically resulting in significant in-situ destruction of the COCs. Ofi-
gases are collected and treated using an Air Quality Control (AQC}) system.

1.2.Project Organization and Roles

Pioneer Midler Avenue, LLC (Pioneer) owns the Midler Avenue Site, and assumed the
lead role in managing the assessment and remediation efforts at the site.

C&S Engineers, Inc. (C&S) served as the environmental consultant for Pioneer at the
site, providing oversight services on behalf of Pioneer. In addition, C&S was responsible
for providing environmental permitting and miscellaneous other services for the ISTD
remediation project. C&S also assisted with implementation and monitoring of the ISTD
remediation system, as well as performance monitoring and performance evaluation
sampling.

TerraTherm, Inc. (TerraTherm) worked under contract to Pioneer, providing ISTD design
and implementation services. TerraTherm is a turnkey remediation technology
company, capable of delivering a complete project from start to finish. TerraTherm
provided design and construction services, start-up assistance and training, and
operations both on-site and from our main office in Massachusetts, as well as assisting
with post-treatment sampling and decommissioning of the ISTD system.

1.3. Project Objectives

The primary objective of this ISTD remediation project was to reduce the mass and
concentration of COCs within the TTZ so the soils/sediments reach numeric standards
accepted by New York State Department of Environmental Conservation (NYSDEC),
and listed in the Interim Remedial Measure Work Plan (IRM)" as prepared by C&S.

1.4. Chemicals of Concern and Remediation Standards

The Contaminants of Concern (COCs) and remediation criteria are listed in Table 1.1.
When the average concentration of each individual CVOC within a thermal

treatment area is less than the SSCO for that CVOC the IRM will be considered
complete for that treatment area.

Tahle 1.1, Site Specific Cleanup Objectives (SSCO})

Contaminant SSCO (pg/kg)
PCE 5,600
TCE 2,800

VC 800
t-1,2,-DCE 1,200
c-1,2,-DCE NA
Total . 10,400

The sampling procedures and averaging used to determine if the goals are met is
presented in Section 4.4.

Copyright 2007. The information and technology set forth herein are proprietary to
The University of Texas at Austin and/or TerraTherm, Inc. All rights reserved.
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1.5.ISTD Treatment Area and Volume

The ISTD treatment area comprised three separate irregularly shaped areas. Soil from
the excavation of a fourth area, the B-5 area, was included in the treatment volume of
the B-1 area. Table 2.2 lists the areas with approximate dimensions.

Table 2.2. Treatment Areas, Depths, and Volumes

Location | Surface Average Volume Comment
Area (ft?) | Depth (ft) (cy)
B-3 12,675 20 9,389 | In-situ treatment
B-1 8,400 18 5,600 | In-situ treatment
B-5 840 13 404 | Excavated and placed in B-1 area
MW-3D 1,220 18 813 | In-situ treatment
Total 22,295 16,207

The source areas addressed in the IRM are areas where soil sampling data showed the
total VOC (TVOC) concentration exceeded 31,200 pg/kg. The following provides a
description of those areas.

+ B-3 Area: Located generally along the eastern edge of former Building 7, this area

includes two apparently separate sources of CVOCs. In both of these source
areas, maximum CVOC concentrations in soil were two to three orders of
magnitude greater than the concentrations detected at other sampling locations in
the surrounding area. As indicated above, the source area treatments mandated
by the IRM are those areas where remedial investigation (RI) sample results for
CVOCs (total) in soils exceeded 31,200 pg/kg.

B-1 Area: Located along the northern edge of former Building 13, this area
includes two apparently separate source areas defined by the PCE/TCE analytical
data for boring B-1 and test pit TP-14 (westernmost source area), and borings DW-
4 and GPD-26 (easternmost source area). The CVOC impacts in these areas
were relatively shallow (<15 ft. below the ground surface). As stated previously,
treatment under the IRM was for those areas where Rl sample results for CVOCs
in soils exceeded 31,200 pa/kg.

B-5 Area: Located east of former Building 12, the IRM work in this area addresses
one area (characterized by soil samples B-5 and GPD-14), where the data
indicated that CVOC concentrations exceeded 31,200 pg/kg to a depth of
approximately ten feet. This area was excavated and the excavated soils were
moved to Area B-1.

MW-3D area: The soil sample from this boring did not exhibit significant CVOC
impacts during initial investigations, but prior to treatment, the groundwater sample
concentration of PCE from this location exceeded Class GA groundwater
standards. During October 2005, a dense non-aqueous phase liquid (DNAPL)
exhibiting the olfactory characteristics of PCE was observed in MW-3D.

Copyright 2007. The information and technology set forth herein are proprietary to
The University of Texas at Austin andfor TerraTherm, Inc. All rights reserved.
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Subsequent laboratory analysis confirmed that the DNAPL was PCE. Additional
borings in this area confirmed the presence of elevated levels of CVOCs in a small
area around MW-3D.

2. 1ISTD Design Summary

2.1.Borings and Wells

The original ISTD system layout consisted of a total of 211 heater-only wells,
approximately 30 multi-level temperature monitoring points and 25 horizontal vapor
callectors. The three treatment areas are as follows in Table 2.1:

Table 2.1. Treatment Areas, number of heaters, et¢.

Location | Heaters Vapor Temperature
Collectors Monitoring
Locations
B-3 108 13 15
B-1 82 10 10
MW-3D 21 2 5
Total 211 25 30

Field changes to optimize the ISTD system increased the total number of heaters to 288.
The revised breakdown by location is noted in the table below in Table 2.2:

Table 2.2. Revised Treatment Areas, number of heaters, etc. (changes to criginal are

italicized)

Location | Heaters Vapor Temperature
Collectors Monitoring

Locations

B-3 110 13 15

B-1 157 10 10

MW-3D 21 2 5

Total 288 25 30

The ISTD heaters extended from slightly below the vapor cover to a depth of
approximately 5 ft below the top of the clay aquitard, to deliver heat to a depth
approximately 4 ft below the base of the TTZ. The additional heated length below the
base of the TTZ helped to offset heat losses through the bottom of the TTZ.

ISTD heater wells were constructed of 3" Schedule 40 carbon steel with an inner
stainless steel liner to protect the heater elements. The carbon steel ¢asing and inner
stainless steel liner were both capped at the bottom and all subsurface joints were
welded to prevent vapor or steam intrusion.

To simulate the shape and depth of the three source areas, three different lengths of
heaters were used:
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¢ Heaters in Area B-1 and MW-3D, and the largest portion of Area B-3 extended to
approximately 23 ft below grade, or 5 ft below the top of the clay aquitard.

¢ Heaters in a small area around GPD-3 (in area B-3) exiended to 26 ft, treating to
a depth of 20 ft below grade.

s Heaters in a small area around GP-3 (in area B-3) extended to 30 fi, treating to a
depth of 25 ft below grade.

In addition to the heater wells, a network of temperature and pressure monitoring points
were installed in and around the 1STD wellfield. The temperature monitoring points
consisted of 1-% inch carbon steel pipe segments, installed to the maximum treatment
depth in the different areas (as listed in Table 2.2). Each point was outfitted with
thermocouples starting at a depth of 2 ft below grade and every 4 ft vertically, with the
deepest thermocouple located at or near the bottom of the TTZ, to allow evaluation of
vertical as well as horizontal temperature distributions:

¢ In areas with a TTZ depth of 18 ft, thermocouples were located at depths of 2, 6,
10, 14, and 18 fi (5 thermocouples).

o In areas with a TTZ depth of 20 ft, thermocouples were located at depths of 2, 6,
10, 14, 18, and 22 ft {6 thermocouples).

¢ In areas with a TTZ depth of 25 ft, thermocouples were located at depths of 2, 6,
10, 14, 18, 22, and 26 ft (7 thermocouples).

2.2.1STD Heating Equipment & Controls

The ISTD heater elements were placed inside the stainless steel sleeves and set inside
the heater wells. A group of approximately 5 to 10 heater wells were wired in series, to
deliver approximately 350 watts per foot of heated length to the subsurface.

The well heaters are configured to automatically maintain the set-point temperature.
Silicon controlled rectifier (SCR) power controllers and remote temperature controllers
were used to regulate the power application to the ISTD well heaters, based on
temperature input from thermocouples located in the annular space between the carbon
steel outer casing and inner stainless steel sleeve, for each individual heater circuit.

After the initial start-up and heater temperature ramping period, the heater set point
temperature typically ranged from 1000°F to 1400°F (640°C to 760°C), depending on the
site conditions and the temperature response around the particular heater circuit. The
soils within the TTZ were heated through a combination of direct thermal conduction,
through grain-to-grain heat transfer, and convection through the circulation of hot vapors
and steam within the TTZ.

2.3.Vapor Collection and Control

Control of steam and volatilized COC vapors is critical for all ISTD projects. There have
been several previous ISTD projects performed in urban areas and all have been
successful, with no vapor, odor or other impacts.
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Previous ISTD implementations have used a variety of combinations of vertical heater-
only wells, vertical heater-vacuum wells, and horizontal vapor extraction screens. The
approach for the Midler Avenue site was to use vertical heater-only wells and horizontal
vapor collectors.

As described previously, the existing surface depression within area B-1 was filled in
with materials excavated in the B-5 area and graded to prevent runoff and to shed water
away from the TTZ. The fill material was placed such that there was a layer of
permeable fill (pea gravel), overlain by a denser compacted layer {(crushed concrete),
which in turn was overlain by the ISTD surface cover. The network of horizontal vapor
collection screens was bedded within the layer of pea gravel fill, so that the pea gravel
layer served as a vapor collection plenum over the top of the TTZ.

The horizontal vapor collection pipes were arranged with a main aboveground header,
and a network of horizontal screened subsurface “fingers” extending between the ISTD
heater wells in each of the three TTZ areas. The horizontal vapor collection screens
were placed between every second row of heater wells, resulting in a spacing of
approximately 25 ft between the horizontal extraction screens. Vertical risers extended
from the interior end of each subsurface screen fo connect to the main aboveground
vapor header. The vapor collection manifold and air quality control system were
maintained under a negative pressure by the vacuum blower. The vacuum on the
manifold was adjusted to maintain adequate vapor capture and collection, while
minimizing, to the extent possible, the amount of excess air, and thus heat that was
withdrawn from the subsurface.

2.4.Vapor Treatment Equipment

The effluent treatment equipment was located centrally in the 1ISTD wellfield between the
three TTZ areas. Conveyance piping connected each area to the off-gas treatment
system.

Extracted vapors were conveyed from the main ISTD wellfield manifold to the
aboveground AQC system in un-insulated fiberglass piping. The extracted vapors then
entered the thermal oxidizer where the organic constituents were destroyed with a
minimum of 99% destruction efficiency, as per NYSDEC regulations. Exiting the thermal
oxidizer, the vapors entered the wet scrubber system. The wet scrubber system
consists of a quench tank to rapidly cool the hot vapors and a packed tower scrubber
that utilizes a recirculating caustic solution to neutralize the acid-laden vapors. Vacuum
blowers, located downstream of the scrubber served as the prime movers for the vapor
stream, such that the entire AQC system was under vacuum. Following treatment by
thermal oxidation and wet scrubbing, the treated vapors were exhausted to the
atmosphere.

Two vapor-phase carbon beds were provided as an emergency back-up in the event that
the thermal oxidizer needed to be shut down for maintenance. Bypass piping was
installed around the thermal oxidizer to allow the use of the back-up carbon beds if
required. Isolation valves were installed upstream of the thermal oxidizer to allow for
rapid installation if needed.
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The scrubber tower evaporated a portion of the quench water to cool the incoming
stream. In addition, a slipstream from the scrubber sump was wasted to the sewer to
limit salt buildup in the sump.

2.5.Target Treatment Temperature, Operational Objectives and Design
Changes

To achieve the remedial objectives by obtaining the target temperature of 100°C, the
ISTD system was designed to operate for approximately 184 days; however, certain
areas within the TTZ took longer to heat than this. In an effort to expedite the
remediation process, several changes were made to the system to accommodate the
variations.

At day 125 of the operational period, soil samples were collected to determine how well
the soils were responding in all areas inclusive of those areas that had achieved target
temperatures as well as those areas that had not yet achieved target temperature. This
provided TerraTherm with important tracking information and with the flexibility to be
able to optimize the entire treatment process by reallocating heaters into those areas
that had not yet achieved the Site Specific Cleanup Objectives (SSCOs). Heaters
located in the areas that had achieved SSCOs were repositioned into certain areas that
were running at a slightly slower heat up rate. A detailed reallocation plan was
submitted to the NYSDEC on March 23, 2007, Average temperatures in the B-3 and
MW-3D areas were above 185 degrees Fahrenheit at that time. First round sample
results (samples taken between day 125 and day 128 of heating) varied with location
numbers: 1, 3, 4, 9, 13, 16 and 26 in the B-3 area and sample location number 4 in the
MW-3D area all meeting the performance criteria. Heaters from areas of B-3 that met
the SSCOs were then reallocated as per the reallocation plan. Another sample event
was scheduled for early May. Samples were taken during operational days 188 and
189. Refer to Section 6.0 for further discussion of subsequent sampling events.

3. Remedial Activities

3.1. Wellfield Installation

The ISTD heater wells were laid out on a hexagonal grid pattern, with approximately 15-
foot spacing between wells. ISTD heater wells consist of a 3" Sch. 40 carbon steel
casing (“heater can”) installed to a depth of approximately 5 ft below the target treatment
depth.

Initial drilli casings were installed using hollow stem auger rigs or driven using a rotosonic
drill rig. Once the drill casing was advanced to the desired depth, the ISTD heater can
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was lowered inside the drill casing and the drill casing was then removed, leaving behind
the drive point. The annular space was backfilled with sand as the drill casing was
withdrawn. The additional heater wells added between existing wells to reduce the
spacing pattern and decrease the heat up time were installed using a pile driver.

Temperature monitoring points were installed using similar drilling techniques.

A closer spacing pattern was developed during the project as part of the optimization
program identified in Section 2.1. Seventy-five additional wells were added in area B-1
and two wells were added in area B-3.

3.2. Surface Cover Installation

An insulating surface cover was installed to limit heat losses through the ground surface
and prevent infiltration of precipitation into the TTZ. The fill material that was placed
over a majority of the TTZ also served as an insulating layer and to help to minimize
surficial heat tosses.

3.3. Wellfield Mechanical Installation

The vapor conveyance piping from the ISTD wellfield to the thermal oxidizer was
constructed of flanged sections of fiberglass pipe. Exiraction manifold piping was
supported on jack stands.

3.4.I1STD Heating Equipment Installation

ISTD heaters were installed inside 2-5/8” O.D. thin wall stainless steel tubing, which was
placed inside the 3" carbon steel heater wells. The stainless steel liner protects the
heater elements from flaking and scaling of the carbon steel heater can, which may
occur as a result of high-temperature corrosion of the carbon steel. Once the liner was
lowered into the well, the heater was installed in the liner and the wellhead electrical
junction box was secured to the top of the liner.

3.5. Electrical Equipment Installation

There were three basic parts to the electrical installation: the service drop and
transformer/distribution equipment feeds; the wellfield electrical installation; and the
process equipment and instrument wiring. The electrical installation followed the design
plan. An additional separately fed transformer was brought in to feed power to the
supplemental heaters that were installed to increase the heating rate.

3.6. Commissioning

Once all of the heating and effluent treatment equipment was installed, TerraTherm staff
tested all of the equipment and verified proper operation prior to startup.
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3.7. Operation and Shutdown

ISTD operation required manual adjustment throughout the operational period. In
general, the vapor treatment system operation was controlled and monitored by the PLC
system. ISTD heater operation was monitored, but not controlled, by the PLC. Heater
-operation was controlled by the individual heater circuit SCRs and their individual
temperature controllers.

The ISTD system was attended by at least one TerraTherm ISTD system operator on a
daily basis, generally 8 to 10 hours per day.

During the operational period, vapor samples were collected from the treatment system
to monitor and to track treatment system performance. Soil samples were also collected
from within the TTZ at predetermined sample locations to determine the level of
treatment achieved as a function of temperature and saturation. The determination of
whether to shutdown the ISTD system was based on consideration of the trends in
subsurface témperatures, soil vapor concentrations, and concentrations of COCs in the
soil in the TTZ. If was determined that additional treatment was warranted in certain
areas to achieve further mass removal, so the ISTD heating system was operated for
more than the planned duration as previously mentioned in Section 2.2,

Once it was determined that the treatment objectives had been achieved in any given
area, the NYSDEC was notified, the ISTD heaters were turned off and decommissioning
commenced.

3.8. Soil Sampling

Soil sampling was conducted to assess the level of treatment achieved at particular
times in the ISTD treatment period to document remedial soil conditions. Soil sampling
followed the plan described in the IRM to determine the degree of treatment achieved at
specific locations and depths and specific temperature regimes. Section 4.4 provides
additional discussion on the sampling procedures.

3.9. Demohbilization

Upon completion of the ISTD treatment by area and confirmatory sampling, TerraTherm
mobilized staff to the site to commence the demobilization activities. Electrical power to
certain heater circuits was de-energized and the wellfield electrical components were
disassembled.

The surface cover has been removed and disposed of by Pioneer. Heater wells,
extraction screens, and monitoring points were removed.
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4. Performance Evaluation

4.1. Subsurface Temperatures

Wellfield temperatures were monitored using thermocouples (TCs) placed in
temperature monitoring points to track the movement of the heat front through the whole
depth of the treatment zone.

Table 4.1 summarizes the subsurface temperature monitoring program for the ISTD
system. Details of the specific types of monitoring are presented in the following
sections.

Table 4.1 Summary of ISTD Well Field Monitoring Program

Depth Intervall

Type of Number of | Maonitoring
Monitoring Pescription Objective Locations Frequency
TCs immediately ) 1 per circuit
. ) Control temp. of heaters ~15 ft
Temperature | adjacent to outs@e of on each electrical circuit. phase — 31 Continuous/Daily|
thermal well casing total

Every 4 ft from 2
30 ft down
Daily

Rate of heating and

Temperature | TCs in interwell regions attainment of target temp.

TC - thermocouple

4.1.1. Heater Controlling Thermocouples

Thermocouples (TCs) were placed in the annular space between the outer heater can
and the inner stainless steel liner on at least one heater in each circuit, to allow
monitoring and control of the temperature of the heaters on that circuit. One
representative heater was selected from each electrical circuit for monitoring (i.e., one
per phase of each of 31 circuits). The location of the controlling thermocouple was
changed during the heating period, based on the actual temperature of the wells on the
individual circuits and the response of the soil to the heating process.

The TC was installed at the approximate mid-depth of the heated interval (i.e., ~11-15 ft
below grade), since the middle typically runs hotter than other intervals. Data from the
TCs was used to control the amount of power delivered to each heater electrical circuit
to maintain an optimal heater temperature (e.g., 1,000-1,400°F). The amount of power
being delivered to each circuit was controlled automatically by connecting the controlling
TCs to the temperature controller for that circuit's SCR. In addition to the continuous
measurements, daily manual measurements were made from the additional TCs not
connected to the SCRs, during operation of the ISTD system.

4.1.2. Interwell Thermocouples

Thermocouples were installed at 30 locations in between the thermal wells throughout
the three ISTD well fields to monitor heat up of the soil. These TCs were used to
determine when the target treatment temperature had been attained within and at the
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top and bottom of the TTZ and when ISTD freatment could be stopped. Typical
temperature monitoring point locations included TCs at approximate distances of 8 feet
from nearby heater wells, as well as closer locations to monitor the horizontal and
vertical progress of heating. Daily measurements were made during operation of the
ISTD system.

4.2 Process Data

The daily data sheets containing records of subsurface temperatures and pressures,
energy delivery (amperage and kW-hr), as well as the PLC-logged data of flows,
temperatures and pressures in the subsurface and aboveground treatment components
were utilized to evaluate the progress of remediation.

Vapor and liquid COC concentration measurements were also utilized to evaluate the
progress of remediation.

The COCs in the treated vapor phase were conveyed to the stack where they were
measured using a photoionization detector (PID) and periodic quantitative air sampling.
As expected, near the end of treatment, the mass removal of COCs diminished and the
COC concentrations decreased.

4.3. Monitoring and Process Sampling

TerraTherm operations staff was on-site on a daily basis to monitor, to operate, and to
maintain the ISTD system throughout the operational period.

Daily monitoring data was entered onto a Daily Data Sheet at the job site, and then e-
faxed to the project manager for entry into an Excel database. A site-specific form was
developed for this project and included in the O&M Manual. The Excel spreadsheet was
set up with macros that could automatically extract the daily data and convert it to a
graphical display so that data such as temperature, pressure, flow, vapor concentration,
and other relevant parameters were tracked and monitored throughout the ISTD heating
period.

On-site operations staff collected temperature data from thermocouples distributed
throughout the wellfield and recorded them on the data sheet. Staff also recorded
heater circuit set points and actual temperature data and the operating amperage of the
heater circuits.

The operations staff also recorded flows, pressures and temperatures throughout the
vapor collection, groundwater extraction, and effluent treatment systems on the Daily
Data Sheet to track and to monitor the performance of the aboveground treatment
systems. In addition, field staff monitored and logged influent vapor concentrations with
a PID.

Changes in influent vapor concentrations were used as an indication of the progress of
remediation. To supplement this on-site screening, periodic vapor and liquid samples
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were collected from the aboveground process system and submitted to a laboratory for
quantitative analysis.

The [ISTD operators also performed daily, weekly, and monthly inspections and
maintenance on operating equipment. These regular maintenance checks included
greasing fans and bearings, checking or changing oil, tightening belts, securing guards,
and other typical mechanical maintenance functions.

The PLC logged selected system operating data including relevant temperatures,
pressures and flows through the aboveground vapor treatment equipment, as well as the
position of safety sensors and controls {e.g., motor operated valves, etc.). The PLC was
accessible remotely through a dial up modem, allowing engineering and project
management staff in the office to access the PLC and observe the same operating
information available to the field staff. These data were readily available on-line for
TerraTherm on-site operational field personnel and office support staff to review,
enabling the progress and operational status of the treatment system to be monitored.

44. Soil- Sampling and Evaluation of Treatment

Soil sampling was conducted by C&S to assess the level of treatment achieved at
various times and locations during the remediation period and followed a pre-approved
sampling program.

Sampling of the hot socils was performed according to the guidelines presented by
Gaberell and coworkers' as described in the Work Plan. This methodology was
validated during the Cape Canaveral Inter-Agency demonstration project, and has been
used successfully by TerraTherm in several states throughout the US, including
Massachusetts, to verify attainment of soil cleanup goals. It has been shown to yield
representative samples without significant loss of volatile COCs due to the elevated
temperatures.

The thermal treatment verification sampling consisted of soil grab samples from
designated areas and depths within each of the treatment areas. Figure IRM-3 of the
IRM Work Plan provides the verification sample grid, which is based on a 25-foot
sampling grid. The verification sampling grid extends to the treatment area boundaries
to address the NYSDEC's concern that boundary areas be sampled. At several
locations, boundary samples are less than 25 {eet from adjacent sample locations to
provide verification samples near the boundary. In all situations, the outermost
verification samples were located within the IRM thermal treatment area. Verification
sample depths were determined to provide comparability with Rl sample data. Exact
sample locations needed to be adjusted in the field to avoid treatment system
infrastructure while sampling. The following list provides the number of samples
collected from each thermal treatment area.

+ B-3: 26 sampling locations.
« B-1: 20 sampling locations.
s MW-3D: 5 sampling locations.
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When TerraTherm determined that adequate treatment had been applied, verification
samples were collected from that area(s) by C&S. Consistent with the Work Plan, when
the average concentration of each individual CVOC within a treatment area was reduced
to less than the SSCO for that CVOC, the IRM was considered complete for that
treatment area.

Verification samples from all areas were submitted for laboratory analysis of VOCs
consistent with the NYSDEC's Analytical Services Protocol. The verification sampling
data was provided to a ceriified data validator for preparation of a Data Usability
Summary Report to confirm that the IRM verification sample results meet the Brownfield
Cleanup Program requirements for guality control/quality assurance.

5. Project Schedule
5.1.Schedule

The major phases of the ISTD implementation consisted of pre-
mobilization/procurement; construction; shakedown and operation; and
decommissiching/demobilization.

The majority of the materials and equipment necessary to implement ISTD for this site
were readily available from TerraTherm or manufacturer’s stock. A limited amount of
fabrication was required to assemble the heater cans and sleeves, wellfield manifold
piping and interconnecting piping between the vapor treatment equipment components.

Construction took approximately 12 weeks. Major components of the construction
phase included:

Grading and placement of the fill and horizontal extraction screens;
Installation of ISTD wells and monitoring points;

Surface cover installation;

Installation of wellfield manifold piping;

Placement and connection of the off-gas treatment equipment;
Electrical installation, including the power drop;

Installation and connection of instrumentation and the PLC; and
Connection to water, gas and sewer utilities.

Upon completion of construction, shakedown commenced. TerraTherm staff tested and
confirmed proper operation of all instruments and system components, including the
thermal oxidizer and scrubber. The shake down checklists included with the O&M plan
were reviewed and completed. During this period, TerraTherm staff also provided on-
site training for field personnel. Shakedown took approximately 3 days.

Once the system was fully tested and all components were functioning properly, the
operation period commenced. The heaters were ramped up to target temperature over
a period of several days fo a week or more, depending on the response in the
subsurface. The ISTD operation was expected to last approximately 6 months to reach
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the target temperature throughout the entire TtTZ. However, as addressed in the
following section, some areas took longer than this.

Upon completion of operation in individual areas, TerraTherm staff mobilized to the site
and commenced decommissioning, decontamination, and demobilization of the
equipment.

6. Changes to Design

To achieve the remedial objectives by obtaining a target temperature of 100°C, the ISTD
system was designed to operate for approximately 184 days. However, certain areas
within the TTZ did not heat up as quickly as other areas. In an effort to expedite the
remediation process, several changes were made to the system to accommedate the
variations. As described in Seclion 2.2, in early March 2007, soil samples were
collected to determine how well the sails were responding in all areas inclusive of those
areas that had achieved target temperatures as well as those areas that had not yet
achieved target temperature. This provided TerraTherm with important tracking
information and with the flexibility to optimize the entire treatment process.

Following a review of the results from the analytical lab as well as the temperature
monitoring thermocouples and visual observation of surface water impacting two of the
freatment areas, a plan to install sheet piling around the MW-3D area and on the north
side of the B-1 area was submitted to the NYSDEC, approved, and implemented. After
the sheet pile installation was completed, a heater reallocation plan was submitted to the
NYSDEC, in late March 2007. Heaters from areas of B-3 that had already met the
SSCOs were then realiocated and additional heaters were installed in the B-1 area in
accordance with the reallocation plan.

In May 2007, following another round of soil sampling, it was determined that
enhancement of volatilization would help expedite the remediation process in locations
that had achieved target temperatures, but were still exhibiting elevated soil
concentrations. A plan was submitted, approved, and implemented inclusive of several
enhanced volatilization systems for use in certain locations of the B-3 and MW-3D areas.
In June 2007, following another round of soil sampling and after careful review of the soil
temperatures, in order to optimize the performance and expedite the remediation, an
additional plan for reallocating heaters and enhanced volatilization in the B-1 area was
submitted to the NYSDEC, approved, and implemented.

In mid-July 2007, the MW-3D area achieved remedial goals and the area was
decommissioned.

In late August of 2007, the B-3 treatment area achieved remedial goals and the area
was decommissioned.

By early September 2007, the majority of the B-1 area had met the SSCO’s and most of
the heaters in the B-1 area were shut down. The oxidizer was taken off line for repairs
and the vapor stream was diverted through the existing back up carbon vessels in mid-
September. This left only 12 heaters (one circuit) operational, producing only about 100
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SCFM, so the two 5,000 Ib carbon vessels and the 2000 scfm blowers were replaced
with a 150scfm blower and a 400 Ib carbon vessel.

In late September 2007, the average concentration of each individual CVOC within the
B-1 area was less than the SSCO for that CVOC, so the IRM was considered complete
for that treatment area. Final decommissioning was commenced.

7. Field and Support Staffing

7.1.TerraTherm S$taffing

TerraTherm provided a single Lead ISTD Operator that was at the site, one shift per day,
approximately 50 to 60 hours per week, with occasional supplemental assistance as
required for maintenance and support tasks. -

The Lead ISTD Operator was responsible for monitoring and adjusting the ISTD system
operations, conducting required health and safety and air monitoring, and performing
system maintenance and froubleshooting. In addition, TerraTherm engineerting staff
visited the site on a scheduled and as-needed basis throughout the operation period.

ISTD operations ran continuously 24 hours per day, 7 days per week from the start of
heating until the process system was shut down. Each weekday morning, the operator
conducted a review of the previous day's instrument readings and data. The operator
determined, after the daily review, whether there was any anomalous data that required
investigation. Anomalous data was called to the attention of the Project Manager and/or
Project Engineer and a plan of investigation/action was developed to verify the
anomalous reading or correct the problem. The PLC also had the capability of alerting
TerraTherm operations or engineering staff by cell phone and/or pager if an alarm
condition occurred while the operator was off-site.

The Lead ISTD Operator was responsible for conducting day-to-day operation and
maintenance and monitoring activities at the site and coordinating any required support
personnel on an as needed basis. The Lead Operator reported to the Project Manager.
TerraTherm engineering staff provided support from the home office and on-site when
required, throughout ISTD operation.
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COMPANIES

September 22, 2006

Ms. Karen A. Cahill

Project Manager

Division of Environmental Remediation — Region 7

New York State Department of Environmental Conservation
615 Erie Boulevard West

Syracuse, New York 13204-2400

Re: B-5 IRM Excavation Area
Data Report

File; C81.002.001
Dear Ms. Cahill:

C&S Engineers, Inc., on behalf of our client Pioneer-Midler Avenue LLC, submits this
data report for the B-5 Area excavations that were conducted as part of the ongoing
Interim Remedial Measures (IRMs) at the Midler Avenue Brownfields Clean-Up
Program (BCP) site. The B-5 Area (identified during the Site Investigation (SI) and
delineated in the IRM Work Plan) work was conducted to move soil exhibiting
chlorinated volatile organic compound (CVOC) impacts that exceeded the IRM target
concentration of 31,000 parts-per-billion (ppb) into the B-3 thermal treatment area for
treatment. The B-5 excavation area was identified based on the results of two SI
samples (B-5 and GPD-14); approximately twelve surrounding samples exhibited total
CVOC concentrations less than the 31,000 ppb target concentration.

Copies of the preliminary laboratory data sheets for the B-5 soil verification samples
were previously forwarded to NYSDEC on July 21, 2006. This report provides a data
table summarizing the VOCs data for the soil verification samples and a figure showing
the general locations where the verification samples were collected. These data and
figures will be incorporated into the IRM Construction Certification Report, which will
be submitted following completion of the thermal treatment portion of the IRMs. The
IRM Construction Certification Report will include a Data Usability Summary Report
(DUSR) for the data provided here-in.

The B-5 Area excavations were conducted on July 18, 2006. Approximately 400 cubic
yards of soil were moved into the B-3 thermal treatment area from the B-5 area. That
soil was characterized utilizing PID headspace screening with a conservative screening
criteria of 5 parts-per-million. In general, the soils from the six-foot to twelve-foot
depth interval within the excavation area were moved into the thermal treatment area.
Soils with PID measurements less than the 5 ppm screening criteria were stockpiled and
re-used as partial back-fill for the excavation area.
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As shown on the attached figure, a sheet-piling containment area was utilized to inhibit
groundwater movement into the excavation area. This containment area was placed six
to eight feet outside the delineated B-5 area, and excavation was continued to the sheet
piling, resulting in the excavation of an area larger than the original B-5 area (sheet pile
footprint of 28-ft. by 72 ft. versus delineated area of 16 ft. by 56 ft.).

As also shown on the attached figure, an approximately 170 square foot by
approximately three-foot thick concrete structure was encountered within the southern
portion of the sheet-piled area. The top of this structure was approximately three feet
below the ground surface. Verification samples SLAB NORTH and SLAB SOUTH
were collected at the north and south ends of the structure, respectively, at depths of
zero to two feet below the bottom of the structure to confirm soil quality in the area.

Soil verification BOTTOM and SLAB samples were grab samples collected at the
depths and locations indicated on the summary table. For the sidewall samples, three
scparate grab samples were collected for PID headspace analysis from each sidewall at
the limits of excavation and from the depth interval indicated on the summary table.
For each sidewall, the grab sample exhibiting the highest PID headspace measurement
was submitted to the laboratory. Verification sample PID headspace measurements are
provided on the summary table.

The soil verification analytical data indicate that soil remaining at the limits of
excavation contains concentrations of CVQCs that are less than the 31,000 ppb IRM
target conceniration. In addition, the Site Specific Clean-Up Objective was achieved
for the average concentration of each of the four individual CVOC parameters (Vinyl
Chloride, TCE, PCE, and trans-1,2-Dichloroethene).

Should you have any questions regarding this report, please contact me.

Very truly yours,

C&S ENGINEERS, INC. »

Rory Woodmansee
Senior Engineer
(Attachment)

Cc:  Jed Schneider, Pioneer Midler Avenue, LLC
Mary Jane Peachey, P.E., - NYSDEC 7
Ken Lynch - NYSDEC 7
Jim Burke - NYSDEC 7
Henri Hamel - NYSDOH
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ENGINEERS C&S Engineers, Inc,

gl DESIGN BUILD 499 Col. Eileesn Collins Boulevard
yracuse, NY 13212

S TECHNICAL RESOURCES phone 315-455-2000
™ OPERATIONS fax 315-455-9667

WWW.CSC0S,com

December 9, 2005

Ms. Karen A. Cahill

Project Manager

New York State Department of Environmental Conservation
Division of Environmental Remediation

615 Erie Boulevard West

Syracuse, New. York 13204-2400

Re: Total Organic Carbon Sampling Results
Midler City Industrial Park
Site No. C734103

File: C81.002.001

Dear Ms. Cahill:

C&S Engineers, Inc., on behalf of our client, Pioneer Midler Avenue LLC, submits
analytical results for Total Organic Carbon (TOC) in soils at the Midler City Industrial
Park site. Although TOC sampling is not part of the work plan for the project, TOC
content in soil has significant potential to affect the design and function of VOC remedial
systems as well as the development of appropriate site-specific clean-up objectives. The
opportunity to collect samples for TOC analysis presented itself in late November 2005
with mobilization of a geotechnical drill rig to complete seismic analysis borings for the
project. In addition, sample quantity from three RI borings remained at the analytical

laboratory (STL-Buffalo), and C&S requested the laboratory to analyze those samples for
TOC.

Table 1 provides a summary of the TOC analytical results for the twelve samples
submitted and Figure 1 provides the boring locations for the samples. Consistent with the
information you provided conceming the NYSDEC’s preferred method for analyzing
TOC in soils, the samples were analyzed using the Lloyd Kahn method. Table 1 includes
sample depths and soil descriptions observed for each sample. The table also includes
calculations for the mean, median, and standard deviation for the entire sample group.
Based on a preliminary analysis of the data, alternative mean, median, and standard
deviation calculations were performed for the data set with the high and low data points
removed. Attachment 1 provides the laboratory data sheets.




Ms. Karen A. Cahill
December 9, 2005
Page 2 of 2

C&S will utilize these TOC data to derive appropriate remedial objectives for Interim
Remedial Measures (IRMs) and for communications with prospective IRM contractors.
We anticipate augmenting the TOC data for the site as additional subsurface soils are
accessed during the upcoming foundation/floor systems demolition, supplemental
investigative activities, and during the [RMs.

If you have any questions, please do not hesitate to contact me at (315) 455-2000.
Sincerely yours,

C&S ENGINEERS, INC.

(R ot

Thomas A. Barba
Manager, Remediation and Compliance

cc: Jed Schneider, Pioneer Midler Avenue LLC
Henriette Hamel, NYSDOH
J. Burke, NYSDEC Region 7
J. Charles, NYSDEC

Att,

F:\Project\C81 - Pioneer Midler Ave\C81.002 BCPARI Report\Draft\TOCresultsler.doc




Table 1
Pioneer Midler Avenue BCP Site

Total Organic Carbon Resuits

Sample ID [Sample Depth (feet) | Soil Type |  TOC(mg/kg) |TOC (%)
SWVT-3-11-12-P 11-12 Peat 468,000 46.80
SWVT-3-14.5-16-MP 14.5-16 Marl/Peat 85,300 8.53
SWVT-3-16-18-PM 16-18 Peat/Marl 196,000 19.60
SWVT-2-5-6-M 5-8 Marl 37,300 3.73
SWVT-2-8-8.3-P 8-8.3 Peat 29,600 2.96
SWVT-2-8.3-10-M 8.3-10 Marl 34,900 3.49
SWVT-1-12-14-M 12-14 Mari 50,200 5.02
SWVT-1-18-20-M 18-20 Mart 46,500 4.65
SWVT-1-21-22-MC 21-22 Clay 37,300 3.73
SVGP-2-7-10 7-10 Mari 120,000 12.00
GPD-55-4-7 4-7 Marl 71,000 7.10
GPD-60-4-7 4-7 Peat/Marl 120,000 12.00
Mean TOC 108,008 10.80
Median TOC 60,600 6.06
Standard deviation 123,629 12.36
Mean (minus high/low) 79,850 7.99
Median{minus high/low) 60,600 6.06
Std. dev. (minus high/low) 52,128 5.21
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Thomas Wirickx Phone: (315) 455-2000
C&S Engineers, Inc. FAX: (315) 455-9667
499 Col. Eileen Collins Blvd

N. Syracuse, NY 13212

Laboratory Analysis Report

For

C&S Engineers, Inc.

Client Project ID:
Midler

LSL Project ID: 0519651

Receive Date/Time: 11/11/05 14:52
Project Received by: MW

Life Science Laboratories, Inc. warrants, to the best of its knowledge and belief, the acouracy of the analytical test resulis contained in this report,
but makes no ather warranty, expressed or implied, especially no warranties of merchantability or fitness for a particular purpose. By the Client's
acceptance and/or use of this report, the Client agrees that LSL is hereby released from any and all liabilities, claims, damages or causes of action
affecting or which may affect the Client as regards to the results contained in this report. The Client further agrees that the only remedy availeble
to the Client in the event of proven non-conformity with the above warranty shall be for LSL to re-perform the analytical test(s) at no charge to the
Client. The data contained in this report are for the exclusive use of the Client to whom it is addressed, and the release of these data to any other
party, or the use of the name, trademark or service mark of Life Science Laboratories, Inc. especially for the use of advertising to the general
public, is strictly prohibited without express prior written consent of Life Science Laboratories, Inc. This report may only be reproduced in its
entirety. No partial duplication is allowed. The Chain of Custody document submitted with these samples is considered by LSL to be an
appendix of this report and may contain specific information that pertains to the samples included in this report. The analytical resuli(s) in this
teport are only representative of the sample(s) submitted for analysis. LSL makes no claim of a sample's representativeness, or integrity, if
sampling was not performed by LSL personnel.

Life Science Laboratories, Inc.

LSL Central Lab LSL North Lab LSL Finger Lakes Lab LSL Southern Tier Lab LSL MidLakes Lab
5854 Butternut Drive 131 §t. Lawrence Avenue 16 N, Main St., PO Box 424 30 East Main Street 699 South Main Street
East Syracuse, NY 13057 Waddington, NY 13694 Wayland, NY 14572 Cuba, NY 14727 Canandaigua, NY 14424
Tel. (315) 445-1105 Tel. (315) 388-4476 Tel. (585) 728-3320 Tel. (585) 968-2640 Tel. (585) 396-0270

Fax (315)445-1301 Fax (315) 388-4061 Fax (585) 728-2711 Fax (585) 968-0906 Fax (585) 396-0377

NYS DOH ELAP #10248 NYS DOH ELAP #10900 NYS DOH ELAP #11667 NYS DOH ELAP #16760 NYS DOH ELAP #11369
PA DEP #68-2556

This report was reviewed by: | _H;;} /‘f;g_,ég..? A A ,(,gf_,p;,; ,,.,.r:J % .a?} ,-";,fl [,_x Date: if !Q_J\" J’(f’ i
Llfé'( Sc1cnce Laboratories, Inc. ’ !

A copy of this report was sent to: Page 1 of 10
Date Printed: 11/28/05



-- LABORATORY ANALYSIS REPORT --

C&S Engineers, Inc.  N. Syracuse, NY
Sample ID: SWVT-3-11-12-P LSL Sample ID: 0519651-001
Location: Midler
Sampled: 11/11/05 9:40 Sampled By: TCW
Sample Matrix: SHW as Recd

Analytical Method Prep Analysis Analyst
Analyte Result  Units Date Date & Time Initials

Total Organic Carbon,Lloyd Kahn Method
Total Organic Carbon See Attached*

Page 2 of 10
Date Printed: 11/28/05

Analysis performed at: (1) LSY. Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes

Life Science Laboratories, Inc.




-- LABORATORY ANALYSIS REPORT --

C&S Engineers, Inc.  N. Syracuse, NY

Sample ID: SWVT-3-14.5-16-MP LSL Sample ID: 0519651-002
Location: Midler
Sampled: 11/11/05 9:50 Sampled By: TCW
Sample Matrix: SHW as Recd
Analytical Method Prep Analysis Analyst
Analyte Result _Units Date Date & Time Initials
Total Organic Carbon,Lloyd Kahn Method
Total Organic Carbon See Attached*
Life Science Laboratories, Inc. Date Printed: Pag? 13;20; /(1):

Analysis performed at: (1) LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes




-- LABORATORY ANALYSIS REPORT - -

C&S Engineers, Inc. N, Syracuse, NY

Sample ID: SWVT-3-16-18-FM LSL Sample ID: 0519651-003
Location: Midler
Sampled: 11/11/05 10:00 Sampled By: TCW
Sample Matrix;: SHW as Recd
Analytical Method Prep Analysis Analyst
Analyte Result Units Date Date & Time Initials
Total Organic Carbon,Lloyd Kahn Method
Total Organic Carbon See Attached®
Life Science Laboratories, Inc. Date Printed: Pag? :,20;/;2

Analysis performed at: (7) LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes



- - LABORATORY ANALYSIS REPORT - -

C&S Engineers, Inc.  N. Syracuse, NY

Sample ID: SWVT-2-5-6-M LSL Sample ID: 0519651-004
Location: Midler
Sampled: 11/11/05 11:05 Sampled By: TCW
Sample Matrix: SHW as Recd
Analytical Method Prep Analysis Analyst
Analyte Result  Units Date Date & Time Initials
Total Organic Carbon,Lloyd Kahn Method
Teotal Organic Carbon See Attached*
Life Science Laboratories, Inc. Date Printed: Pag? 15‘,205: ,:)2

Analysis performed at: (1) LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes




-- LABORATORY ANALYSIS REPORT - -

C&S Engineers, Inc. N, Syracuse, NY

Sample ID: SWVT-2-8-8.3-P LSL Sample ID: 0519651-005

Location: Midler

Sampled: 11/11/05 11:10 Sampled By: TCW

Sample Matrix: SHW as Recd

Analytical Method Prep Analysis Analyst
Analyte Result Units Date Date & Time Initials

Total Organic Carbon,Lloyd Kahn Method
Total Organic Carbon See Attached*

Page 6 of 10

Life Science Laboratories, Ine. Date Printed:

Analysis performed at: (J) LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes

11/28/05




-- LABORATORY ANALYSIS REPORT --

C&S Engineers, Inc. N, Syracuse, NY

Sample ID: SWVT-2-8.3-10-M LSL Sample ID: 0519651-0006

Location: Midler

Sampled: 11/11/05 11:15 Sampled By: TCW

Sample Matrix: SHW as Recd

Analytical Method Prep Analysis Analyst
Analvte Result Units Date Date & Time Initials

Total Qrganic Carbon,Lloyd Kahn Methed
Total Organic Carbon See Attached*

Page 7 of 10

Life Science Laboratories, Inc. b .
ate Printed:

Analysis performed at: (1) LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes

11/28/05



-- LABORATORY ANALYSIS REPORT - -

C&S Engineers, Inc. N. Syracuse, NY

Sample ID: SWVT-1-12-14-M LSL Sample ID: 0519651-007
Location: Midler
Sampled: 11/11/05 12:40 Sampled By: TCW
Sample Matrix: SHW as Recd
Amnalytical Method Prep Analysis Analyst
Analyte Result  Units Date Date & Time Initials
Total Organic Carbon,Lloyd Kahn Method
Total Organic Carbon See Attached*
Life Science Laboratories, Inc. Date Printed: Pag?ﬁ;;;g

Analysis performed at: (7) LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes




-~ LABORATORY ANALYSIS REPORT - -

C&S Engineers, Inc, N, Syracuse, NY
Sample ID: SWVT-1-18-20-M LSL Sample ID: 0514%651-008
Location: Midler
Sampled: 11/11/05 13:00 Sampled By: TCW
Sample Matrix: SHW as Recd

Analytical Method Prep Analysis Analyst
Analyte Result  Units Date Date & Time Initials

Total Organic Carbon,Lloyd Kahn Method
TFotal Organic Carbon See Attached*

Page 9 of 10
Date Printed: 11/28/05

Analysis performed at: (7)) LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes

Life Science Laboratories, Inc.




-- LABORATORY ANALYSIS REPORT - -

C&S Engineers, Inc. N. Syracuse, NY
Sample ID: SWVT-1-21-22-MC LSL Sample ID: 0519651-009
SWVT-1-21-22-MC
Location: Midler
Sampled: 11/11/05 13:10 Sampled By: TCW
Sample Matrix: SHW as Recd
Analytical Method Prep Analysis Analyst
Analyte Result Units Date Date & Time Initials
Total Organic Carbon,Lloyd Kahn Method

Total Organic Carbon See Attached*
*This analysis was performed by NYS DOH ELAP laboratory number 10795.

. . . Page 10 of 10
Life Science Laboratories, Inc. Date Printed: 11/28/05

Analysis performed at: () LSL Central, (2) LSL North, (3) LSL Finger Lakes, (4) LSL Southern Tier, (5) LSL MidLakes




NOV-23-05 WED 17:12 BUCK ENVIRONMENTAL LABS FAX NO. 6077533415 P. 03

Buck Environmental Labs, Inc. Date: 23-Nov-0

CLIENT: LIFE SCIENCE LABORATORIES

Project: CASE NARRATIVE
Lab Order: 0511133

Samples were analyzed using Test Methods for Tvaluating Solid Waste, Physical/Chemical Methods,
SW846, 3rd Fdilion or other methods spccifically approved by NYSDOH-ELAP. All quality control

paramelers for the analysis of samples under this lab log number met the laboratory acceptance limits
and no data were qualified.

Glossary of terms and acronyms on the lab reports:

CAS - Chemical Abstract Series identification for the analyte.

DF  -"1"indicates that there was no dilution, Any other number indicates that the sample
was diluted by that factor.

PQL - Practical Quantitation Limit - The lowest level that the lab would report a value.

Result -This is the numerical result of the analysis (in bold). An "ND" indicates that the analyte
was not detected at greater than the PQL concentration.

Units ~ The units of measure for the analysis. Ug/L and mg/L are for liquid samples. Ug/kg and
mg/kg are for solid based units.

Qual - An entry in this column indicates that the results are "qualified” according to the following
codes (generally related to lab QC results):

J - The analyte was detected at less than the PQL, but the amount is not precisely known.

B - The analyte was detecied in the lab blank indicating possible contamination.

E - The result is estimated because the measurement exceeded the upper calibration limit.

D - Surrogate recovery was low due to sample dilution.

S - Spike recovery was outside laboratory acceptance limits.

R - RPD was outside laboratory acceptance limits.

H - The measurement is estimated because the sample was analyzed after regulatory holding time
expired.

* - The tesull exceeds the public drinking water maximum contaminant level.

Page 1 of 1

Page 2 of 11




NOV-23-05 WED 17:12

B U C K

ENVIRONMENTAL LABORATORIES, INC.
accradited envivenmenial analysis

BUCK ERVIRONMENTAL LABS

FAX NO. 6077533415

Report Date: 23-Nov-05
Lab Log No: 0511133

CLIENT:

Cllent Sample 1D; 0519651-001A

P. 04

"LIFE SCIENCE LABORATORIES

5854 BUTTERNUT DRIVE Sampled By: CLIENT

EAST SYRACUSE, NY 13057 Collection Date: 11/11/08
Project: Received at Lab: 11/15/05
Lab ID: 0511133-01A Matrx: SOIL
Analyses CAS DF PQL Result Units Qual
PERGCENT MOISTURE BY D2216 Analyst CR Analysis Dafe:Nov 22, 2005 3:00 pm
Percent Meisture 1 0.100 824 with
TOTAL ORGANIC CARBON BY L.LOYD KAHN Analyst: DS Analysis Date:Nov 23, 2005 10:00 am
Tolal Organic Carbon TAA0-44-0 1 5680 4£8000 uglg-dry

........ — of the New

This laboralory analysis haz been performed in accordance with generally accepted laboratory practices and requirements o

York Stale Department of Haallh ELAP Program. Buck Environmental Laboralories, Ine. makes no recommendations, representations or
warranties olher than as specifically set forth in this report and shalt not be responsible o liable for any action or the consequences of
any action taken in conneclion with this report. This report is incomplete unless aff pages indicatad in the faolaote are present and an

EPA LAB ID #NY00935

"authorized signature is included on the cover ietter.

NYSDOH ELAP #10798

3821 Buck Driva, Cortland, NY 13045-5150

Tel 807.753.34023

Fax 607.753.241%

Page 3 of 11




NOV-23-05 WED [7:12 RUCK ENVIRONMENTAL LABS FAX NO. 6077533415 P. 05

B U C K Report Date: 23-Nov-05

ENVIRONMENTAL LABORATORIES, INC. Labk Log No: 0611133

accredited environmenial analysis

CLIENT: LIFE SCIENCE LABORATORIES Client Sample ID; 0519651-002A

5854 BUTTERNUT DRIVE Sampled By: CLIENT
EAST SYRACUSE, NY 13067 Collection Date; 11/11/05
Project: Recelved at Lab: 11/15/05
Lab ID: 0511133-02A Matrlx: SOIL
Analyses CAS DF PQL Result Units Qual
PERCENT MOISTURE BY D2216 Analyst: CR Analysis Date:Nov 22, 2005 3:00 pm
ParcentMaiglura 1 0.100 69.6 wi%o
TOTAL ORGANIC CARBON BY LLOYD KAHN Analyst: DS Analysis Date!Nov 23, 2005 10:00 am
Tota! Organic Carbon T440 44 Q 1 3180 85300 ugfg-dry

This laboratory analysis has been perfarmed in accordance with generally accepted laboratory practices and requirements of the New
York State Department of Health ELAP Program. Buck Envirenmental Labaratories, inc. makes no recommendaltions, representations or
warranties other than as specifically set forth in this report and shall nat be responsible or liable for any action or the consequences of

_any action taken In connsction with this report. This report is incomplete unless all pages indicaled in the foolnale ars present and an
authorized signature is included on the cover letfer.

NYSDOH ELAP #10795 EPA LAB ID #NY00935

3821 Buck Drive, Cortland, NY 13045-53150
Tel 607.753.3403 Fax 607.753.3415

Page 4 of 11




NOV-23-05 WED 17:

13 BUCK ENVIRONMENTAL LABS

B U C K

ENVIRONMENTAL LABORATORIES. INC.
accredited envivonmental analysis

(fLIElNT:

FAX RO, 6077533415

Report Date: 23-Nov-05
Lab Log No: 0511133

P, 06

LIFE SCIENCE LABORATORIES

Client Sample ID: 0519651-003A

5854 BUTTERNUT DRIVE Sampled By: CLIENT

EAST SYRACUSE, NY 13057 Collecfion Date: 11/11/05
Project: Received at Lab: 11/156/06
Lab ID: 0511133-03A Matrix: SOIL
Analyses CAS DF PQL Result Unlts Qual
PERCENT MOISTURE BY D2216 Analyst: CR Analysis Date:Nov 22, 2005 3:00 pm
Percerit Malsture 1 0.160 67.8 wi%
TOTAL ORGANIC CARBON BY LLOYD KAHN Analyst: DS Analysis Dale:Nov 23, 2008 10:00 am
Tolal Grganlc Carbon 7440-44-a 1 3119 196000  ugig-dry

This lsboralery analysis has been performed in accordance with generally accepled laboratory practices and requirements of the New

York Stale Daparimsnt of Health ELAP Program. Buck Environmenlal L aboretories, Inc, makes ne recommendalions, representations or
warranties other than as spacifically sel forth in this reporl and shall not be responsible or liatle for any action or the consequences of

any action taken in connection with this report, This report is incomplele unless alf pages indicaled In the foolnote are present and an
authorized slanalure is Included on the cover lefer.

NYSDOH ELAP #10785

EPA LAB ID #NY00935

3821 Buck Drive, Cortland, NY 13045-5150
Tel 607.755.3403 Fax 607.753.3415

Page 5 of 11




NOV-23-05 WED [7:13 BUCK ENVIRONMENTAL LAES FAY NO. 6077533415 P07

B U C K Report Date: 23-Nov-03
ENVIRONMENTAL LABORATORIES, INC. Lab Log No: 0511133
aceredited envivonmenial analysis
CLIENT: LIFE SCIENCE LABORATORIES ~ Client Sample ID; 0519651-004A
5854 BUTTERNUT DRIVE Sampled By: CLIENT
EAST SYRACUSE, NY 13057 Collection Date; 11/11/05
Project: Recelved at Lab: 11/15/05
Lab ID: 0511133-04A Matrix: SOIL
Analyses ' CAS DF PQL Result Units Qual
PERCENT MOISTURE BY D2216 Analyst: CR Analysis Date:Nov 22, 2005 3:00 pm
Percent Moislura 1 0.100 442 wite
TOTAL ORGANIC CARBON BY LLOYD KAHN Analyst: DS Anaiysis Date:Nov 23, 2005 10:00 am
Tolal Organic Carbon 7845-34-0 1 1790 37300 ug/gdry

This laboratory analysis has been performed in accordance with generally accepted faboratory practices and requirements of the New
York Stete Depariment of Health ELAP Program. Buck Environmental Labaralorias, Ine. makes no recommendations, representalions or
warranties other than as specifically set forth In this report and shalf not be responsible or lable for any action or the consequences of

_any aclion faken in connection with this report, This report is incomplete unless all peges indicated in the footnote are presant and an
authorized signature is included on the cover letter.

NYSDOH ELAP #10795 EPA LAB ID #NY00925

3821 Buck Drive, Cortiand, NY 13045-5150
Tel 867.763.3403 Fax 607.7563.3415

“Page 6 of 11



NOV-Z3-05 WED 17.13 BUCK ENVIRONMENTAL LABS FAX NO. 6077533415 P. (8
B U C K Report Date: 23-Nov-05
ENVIRONMENTAL LABORATORIES, INC, Lab Log No: 0511133
accredited envivonmental analysis
CLE.ENT: LIFE SCIENCE LABORATORIES Client Sample ID: 0519651-005A
6854 BUTTERNUT DRIVE Sampled By: CLIENT
EAST SYRACUSE, NY 13057 Collection Date: 11/11/05
Project: Received at Lab: 11/15/06
Lab ID; 0511133-05A Matrix: SOIL
Analyses CAS DF PQL Result Units Qual
PERCENT MOISTURE BY D2216 Analyst: CR Anazlysls Date:Nov 22, 2009 3:00 pm
Pereent Moisture 1 0.100 40.9 wil
TOTAL ORGANIC CARBON BY LLOYD KAHN  Analyst. DS Analysls Date:Nov 23, 2008 10:00 am
Total Organic Carban T440-44-0 1 1880 29600 upig-dry

This laboratory analysis has been performed in accordance with generally accopted laborafory practices and requirements of the New
York State Department of Health ELAP Frogram. Buek Environmental Laboratories, Ino. makes no recommendarmns, representations or
warranties other than as specifically sel forth in this report and shall not be responsible or liable for any action ar the consequences of
any action taken in connection with this report. This report is incomplets unless alf pages indicated in the footnote sre present and an

" guthorized signature Is included on the cover letter.

NYSDOH ELAP #10756

EPA LAB ID #NY00935

3821 Buck Drive, Cortfapd, NY 13045-5150
Tel 607.753.3403 Fax 607.753.3415

Page 7 of 11




NOV-23-05 WED 17:13 BUCK ENVIRONMENTAL LABS FAX NO. 6077533415 P09

B U C K Report Date; 23-Nov-05
ENVIRONMENTAL LABQRATORIES, ING. Lab Log No: 0611133

aceredited envivonmental analysis

CLIENT: LIFE SCIENCE LABORATORIES Client Sample ID: 0519651-006A
5854 BUTTERNUT DRIVE Sampled By: CLIENT
EAST SYRACUSE, NY 130567 Collection Date: 11/11/06
Project: Raceived at Lab: 11/15/05
Lab ID: 0511133-06A Matrix: SOIL
Analyses CAS DF PQL Result Units Qual
PERCENT MOISTURE BY D2216 Analyst CR Analysis Date:Nov 22, 2005 3:00 pm
Pearcant Malsture 1 B100 47.9 wits
TOTAL CRGANIC CARBON BY LLOYD KAHN Analyst: D§ Analysis Date:Nov 23, 2005 10:00 am

Tolal Gryanic Garbon 7440-44-0 1 1820 34900  ug/p-dry

This faboratory analysis has been performed in accardance with generally accepted laboratory praclices and requirements of the New
York State Department of Health ELAP Program. Buck Environmental Laboralories, Inc. makes no recommendations, representations or
warrantles other then as specifically set forth In this report and shall nof be responsible or iable for any action or the consequences of
any action faken in connection with this report. This report is Incomplete unfess all pages indicaled in the foafnote are presant and an

Tauthorlzed signature is included on the cover letter.
NYSDOH ELAP #10785 EPA LAB 1D #NY00935

3321 Buck Drive, Cortland, NY 13045-5150
Tel 607.753.3403 Fax 807.753.3415

Page 8 of 11




NOV-23-05 WED 17'14 BUCK ENVIRONMENTAL LABS

FAY NO. 6077h3341% P. 10
B U C K Report Date: 23-Nov-05
ENVIRONMENTAL LABORATORIES, ING. Lab Log No: 0511133
dcoredived envivenmental analysic
CLIENT: LIFE SCIENCE LABORATORIES Cllent Sample ID: 0519651-007A
5854 BUTTERNUT DRIVE Sampled By: CLIENT
EAST SYRACUSE, NY 13057 Collection Date; 11/11/05
Project: Recelved at Lab: 11/15/05
Lab ID: 0511133-07A Matrix: SOIL
Analyses CAS DF PQL Result Units  Qual
PERCENT MOISTURE BY D2216 Analyst: CR Analysis Date:Nov 22, 2005 3:00 pm
Perconi Moisture 1 0.100 44.7 wit%h
TOTAL ORGANIC CARBON BY LLOYD KAHN  Apalyst DS Analysis Date:Nov 23, 2005 10:00 am
Total Organic Carbon 7440-14-0 1 1840 50200 ug/g-dry

This laboratory analysis has been performed in accordance with generally accepted faborstory practices and requirernents of the New
York State Department of Health ELAP Program. Buck Environmental Laboratorles, inc. makes ne recommendations, reprasentations or
warrantios other than as specifically set forth i this report and shall not be responsible or iable for Bny aclion or the consequencas of
any action taken i connection with this repart. This report is incomplete unless all pages indicaled In fhe fooinote are prasent and an

EPA LAB ID #NY00936

"autharized signalture is included on the cover letler,

NYSDOH ELAP #10795

3821 Buck Drive, Cortland, NY 13045-5150
Tel 607.753.3403 Fax 607.753.3415

Page 9 of 11




NO|V-23*05 WED 17.14 BUCK ENVIRONMENTAL LABS FAX NO, 6077533415 P11

B U C K Report Date: 23-Nov-05

ENVIRONMENTAL LABORATORIES, ING. Lab Log No: 0511133
aceredited environmental analysis

- ¥ e m———

CLIENT:  LIFE SCIENCE LABORATORIES

Cllent Sample ID; 0519651-008A

5854 BUTTERNUT DRIVE Sampled By: CLIENT

EAST SYRACUSE, NY 13057 Collectlon Date: 11/11/05
Project: Received at Lah: 11/15/05
Lab iD: 0511133-08A Matrix: SQIL
Analyses CAS DF PQL Resulf Units  Qual
PERCENT MOISTURE BY D2216 Analyst: CR Analysis Date;:Nov 22, 2005 3:00 pm
Percenl Moislure 1 0.100 31.7 with
TOTAL ORGANIC CARBON BY LLOYD KAHN  Analyst: DS Analysis Date:Nov 23, 2005 10:00 am
Total Organic Carbon 7440 440 1 1460 46500 uglg-dry

This laboratory analysis has been performed In accordance with generally eccepted laboratory praclices and requirements of the New
York State Department of Heaith ELAP Program. Buck Environmental Laboratorias, Inc. makes no recommendations, representations or
warranlies other than as specifically set forth in this report and shalt not be responsible or fable for any action er the consequences of
any action taken in connection with this report. This report Is incomplete unless all pages indicated in the foothote are present and an
authorized signature js Included on the cover lefler.

NYSDOH ELAP #10795 EPA LAB ID #NY00935

3821 Buck Drive, Cortland, NY 13045-5150
Tel 607.753.3403  Fax 607.753.3415

Page 10 of 11




NOlV-QS—UB WED 17014 BUCK ENVIRONMENTAL LAES FAX NO. 6077533415 P12

B U C K Report Date: 23-Nov-05

ENVIRONMENTAL LABORATORIES, ING. Lab Log No: 0611133
aceredited envirommental analysis

CLIENT: LIFE SCIENCE LABORATORIES

Cllent Sample ID: 0519651-009A

5854 BUTTERNUT DRIVE Sampled By: CLIENT
EAST SYRACUSE, NY 13057 Collection Date: 11/11/05
Project: Recelved at Lab: 11/15/06
Lab ID: 0511133-09A Matrix: SOIL
Analyses CAS DF PQL Result Units  Qual
PERCENT MOISTURE BY D2216 Analyst: CR Analysis Date:Nov 22, 2005 3:00 pm
Pesr el Maislu e 1 0.£00 41.4 wita
TOTAL GRGANIC CARBON BY LLOYD KAHN Analyst: DS Analysis Date:Nov 23, 2005 10:00 am
Tolal Organle Carhon 7440-44-0 1 1740 7300  uvafgdry

This Iaboratory analysis has been performad in accordance with generally accepled laboratory praclices and requirements of the New
York State Departmeant of Heallh ELAP Frogram. Buck Environmental Laboratories, Inc. makes no recommendations. reprasentations or
warrantias other than as specifically set forth in this report and shell not be responsible or fiable for any action or the conssquences of

_any aclion taken In connection with this report. This report is incomplele unless all pages Indicated in the foolnole &re present and an
authorized signature is included on the cover letter.

NYSDOH ELAP #10735 EPA LAB ID #NY00935

3821 Buck Drive, Cortland, NY 13045-5150
Tel 607.753.3403  Fax 607.753.3475

Page 11 of 11
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1/41 ®
5 EVERN STI
TRENT
STL Buffalo
10 Hazehwood Drive; Suite 106
Amherst, NY 14228

Tel 716 691 2600 Fax: 716 6§21 7991
warw, sH-inz.com

ANALYTICAL REPORT
Jobl: A0S-C857
STL Project#: NY4A9350

Site Name: C & S - Picneer Midler site
Task: C & S - Pioneer Midler site

Mr. Thomas Barba
C&S '
499 Cpl. Eileen Collins Blwd.

Syracuse, NY 13212

STL Buffalo

‘Brian Fischer
Projec ger

12/01/2005

" Leaders in Environmental Testing

Sevarn Trenl Laboratorles, Ing,
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NO-CONFCRVMANCE  STMMARY
Job#: ADS-C857
STL Projectit: NY4A9350
Site Name: C & S - Picneer Midler site

General Comments

The enclosed data may or may not have been reported utilizing data qualifiers (Q) as
defined cn the Data Comment Page.

Soil, sediment and sludge sample results are reported an "dry weight" basis unless
otherwise noted in this data package.

According to 40CFR Part 136.3, pH, Chlorine Residual, Dissolved Oxygen, Sulfite, and
Temperature analyses are to be performed immediately after aguecus sample collection.
When these parameters are not indicated as field (e.g. pH-Field), they were not
analyzed immediately, but as soon as possible after laboratory receipt.

Sample dilutions were performed as indicated on the attached Dilution Iog. The
rationale for dilution is specified by the 3-digit code and definition.

Sample Receipt Comments

A05-C857
Sample Cooler(s) were received at the following temperature(s); 2.0 °C
All samples were received in good condition.

Wet Chemistry Data

Total Organic Carbon was subcontracted to STL Chicago. The complete subcontract
repert is included in this report as Appendix A. Comments pertaining to Total Organic
Carbon may be found within the comment summary of the subcontract report.
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The results resented in this report relate only to the analytical testing and

cordition © sample at recel t. report “pertains to oOnly those s les
actually tested All P of rt are integral parts of the analytical
Therefore, this report d reprf&lcpoed only in its entirety.

"I certify that this data package is in compliance with the terms and conditions of
the contract, both techmically and for completeness, for other than the conditions
detailed above. Release of the data contained in this hardcopy data package and in
the computer-readable data submitted on floppy diskette has been authorized by the
Laboratory Manager or his designee, as verified by the following signature.”

Brian J. Fischer
Pr&ject Manager

Date
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SEVERN Sl'Ill"0
i v ol s

STL Chicago
2417 Bond Strest
University Park, IL 60466

Tal: 708 %34 5200 Fax: 708 534 5211
www.sti-inc.com

fim A dif . W2s koS

Signature ' Date
Name: BRonnie M. Stadelmann STL Chicago
. . 2417 Bond Street
litle: Proje«at Manager Univergity Park, IL 60466

L-Mail: bstadelmann@stl] -inc.com

PHONE: (708) 534-5200
FAX..: ('7(_)8} 534-5211

This Report Contains (3% ) Pages

Severn Trent Laboratories, Inc.

Leagtersin Enviranmentat Testing

Tl — S e
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STL Chicage fs pert of Severn Trent Laboratories, Inc,

Job Number.: 241987 Project Nusber,..,.....: 20000259

Customer._.: Severm Trent Laborataries Customer Project [D....: AMHERST NY4LA$3S0

Attn.......i Brian Fisher Prcject Degcription....: Amberst
2419871 SVGP-2-7-10 8ail a9/27/2005 12:40 1171272005 09:30
2L1987-2 GPR-55-4-7 Sail 0%/21/72005 14:50 1171272005 0930
241987-3 GPD-&0-4~7 soit 0972272005 14220 1171272005 a9:50

Page 1
STL Chicayo 1




STL Chicage is part of Severn Trent Laboratories, Inc.

Job> Number: 2471987

LABCRATOQRY

TEST

RESULTS

Date:11/25/2005

CASTOHERS Saari-kre

Customer Sample ID:; SYgP-2-7-18
Date Sampled......: 09/27/2005
Time Swmpled......: 12:40
Sample Matrix,....: Soil

Laboratory Sample 10: 241987-1
Date Received.......: 1171272005
Tine Received.......: 09330

[ TEST METHOD

et

Total Organic Carbon (Sails)

" Lloyd xahn
: Toc Average Buplicates, Solid

120040

14000

n5/Rkg 165722

11715765 1838 ) rmm

¥ In Pescriptian = Dry Wgt,

Page 2
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STL thizage 15 part af Severn Trent Labhaorataries, Inc.

LABORATORY FEST RESULTS
Date: 117252005

I

Jgb Number: 241987

CUstolER:. Suvern Tract Laboritortes .o

fustomer Sampie ID: GPD-55-4-7 Laboratory Sample ID: 241987-2

Date sampled......: 0972172005 Date Received,......: 1141272005
, Time Received.,..,..z 09:30

Time Sampled......: 14:50
Sample Matrix..,..: Soil

SR 4

Lioyd Kahn Toetal Organic Carbon (Soils)
0L Average Dupl icates, Sclid 71000 800 700 1 mgy/Kg 155722 11715705 1909 rren

L
* In Description = Dry Wgt. Page 3

STL Chicago



STL Chicago is part of Sevarn Trent Laboratories, [ne

LABORATORY TEST RESULTS
Bate:11/25/2005

Job Number: 241987

CUSTOMER: Severn Trent _.www-.mwm_..mmm .

Laboratary Sample ID: 261987-3
Rate Received.......: 1171272008

Time Received.......z 09:30

Customer Sexgtie ID: GPD-60-4-7
Date Sampted......: P9/2272005
Time Sampied......: 14120
Sample Matrix_,...: soil

mgrKg 185722 11715705 1932| roe

:Totat Organic Carban (Sails)
TOL Average Duplicates, Salid

3200 14000 1

Lioyd Kahn
120000

Page 4

“ In Description = Bry lgt,
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STL chicage {s part of Severn Trent Laboratorfes, Inc,

THAT

CHRONICLE

bata: 11/25/200%

Pate Recvd: 1171272005
RUN¥ BATCH# PREP BT #(5)
1 165722 165722

Date Recvd: 11/12/2005
RUN¥ BATCH¥ PREP BT #(%)
1 165722 165722

Date Recvd: 1171272005
RUNZ BATCH® PREP BT #¢(S)
1 165722 145722

Sewple Date: 0972772005

DATE/TIME ANALYZED

11/15/2005

1838

Sample Date: 09/21/2005

DATE/TIME ANALYZED

1141572005

vop

Semple Date: 0972272005

DATE/TIME ANALYZED

1171572005

1932

DILUTION

DILUTION

DILUTEON

Page 3

LABORATORY
Job Number: 261987
Lab ID: 2419871 Glient ID:; SVGP-2-7-1D
HETHCD DESCRIPTiON
Lloyd Kshn Total Organic Carbon (Soils)
Lab ID: 24%987-2  Client 1D: GPD-55-4-7
METHOD DESCRIPYION :
Lloyd Kahn Totsl Organis Carbon (Sojls)
Lab 1b: 241987-3 Client ID: GFD-&0-4-7
METHOD DESCREPTION
Lioyd Kahn Total Organic Carbon (Suils)
$TL Chicago




QUALITY CONTROL RESULTS
Job Nurber.: 241987 Report bate.: 11/25/2005

: ¥
. ﬁ!- (TBE’?

oC  Lab 1D Reagent Units 9C Result Q€ Result True valug orig. vatue acC Calc. F * Limits Date Time

ICV 165722-002 10548TTC2  ma/Kp 1989.14 2000.00 99 X B5-115 1171572005 1209
MB 165722-003 maskg 29.00 U 1171572005 1212
CCY 165722-015 505J5TTCZ mg/Kg 2211.88 200000 1M X 85-115 11/1572005 1616
CCH 165722-016 mg/Kg .00 U 1171522005 1827
LCV T65722-015 [O5J5TTCZ mg/Kg 2105.24 2000.00 105 % 85115 1171572005 2023
CCB 165722-01& mg/Kg 2200 M . 11/1572005 2028

v Licyd Kehi .

'fest Mt‘t}md“ ;. L
Total Clrsnn:c. curben (5

~Mathod Degér

 Pardieter ki {7 Tt Average- pugl icates © T L
eC Lab ID Reagent Lnits 0C Rexult R Result  True value  Orig. Value OF Cale. ¥ * Limits Date  Time
LCS 145722-004 T00FSTLES ma/Kg 462102 4780.00 97 | % 53-140 11/15/2005 1219
»
Page 6 * X=X REC, R=RPD, A=ARS Diff., D=X Diff.

3TL Chicagn 6



REPORT COMMENTS .

12 ALl peges of this report are fntegral perts of the aralytical data. Thercfore, this report shauld
be reproduced only in its sntirety.

2) Sofl, sediment and studge sample results ape reported gn a "dry weight® baeis except when anolyzed for
Iandfill disposal or incineration parameters. All other solid matrix samples arc reported on an “as
received' basic unless noted differently. .

3) Reparting Llimits are adjusted for sample size used, dilutions and moisture content 1 applicable.

4) The test results for the noted analytical method(s) meet the requirements of NELAC. Lab Cert. 10¥ J00209
5) According to 4OCFR Part 136.3, pH, Chlorine Residual and Dissolved Oxygen analyses ara to be performed
fmediately after aqueous sample collection. When thesc paraneters are not indicsted as field (e.g.

~ PN Field) they were-tot anatyzed immediately, but as soon 85 possible on laboratory receipt.

Glossary of ftags, gualifiers and abbreviations Cany number of which may appear in the report)
Inorganic Qualifiers (O-Column)
u Analyte wss not detected st or shove the stated limit.
< Hot detected at or above the reporting Limit.
J Result is less thon the RL, but greatsr than or equal to the method detection limit.
8 Result is iess thon the CRDL/RL, but greater than or equal to the IDL/MDL.
3 Result wos determined by the Method of Standard Additiona.
F AFCEE: Result is Lcas than the RL, kut greater than or equal to the method detection limit.
Inerganic Flags {Flag Column)
) 1CV,CCv, ICB, CCB, ISA, 158, CRE, CRA,MRL: Instrument related o exceed the upper or lower
cantrot Limits_
d LCs, LCD, MD: Batch OC cxceeds the upper or Lower contral (imits.
+ MSA correlation coofficient fs less than 0,995,
4 N5, MSD: The analyte present in the ariginal sample is 4 times greater
than the matrix spike concentration; therefore, control Limits are not applicable.
E 8D: Serfal dftution exceeds the comtral {imits.
h MB, EB1, EB2, EB3: Bmtch RC is greater than reporting Llimit or had a
negative instrument reading lower than the absolute valuye of the reporting limit,
[ M5, MSD: Spike recovery exceeds the upper or |ower control timits.
u AS(GFAA) Popt-digestion spike was outside 85-115% control Limits.
Grganic Sualifiers (0 - Column)
U Aralyte uas not detected at or above the stated limit.
KD Compound not detected.
d Result is an estimated value below the reporting Limit or o tentatively
identified compound (TIC).

Q Result was qualitatively confirmed, but not guantified.

c Pesticide identification was confirmed by GC/NS.

Y The chromategraphic response resembles a typical fuel pattern.

2 The chromatographic response docs not pescmble a typfoal fuel pattern.

E Result axceeded eal fhration range, secondary dilution required,

F AFCEE:Result is an estimated value below the reporting limit or & tentetively identified compound (TIC)
Organic Flags (Flogs Column)

8 MB: Batch OC is greater tham reparting limit.

*

LCS, LOD, ELC, ELD, Cv, MS, MsD, Surrogate: Batch QU exceeds the upper or lower control Limits,
EBY, EE2, EB3, MLE: Batch UC is greater than reporting Limit

A Concentration exceeds the instrument colibration range
a Cancentration is below the method Reporving Limit {RL)
B Compound was found in the blank and sample,
D Surrogate or matrix spike recoveries were not
obtained because the extract was diluted for
snatysis; also compounds snalyzed at a ditution will be flagged with a p,
H Alternate peak selection upah analytical review
[ Indicates the prescnce of an interfence, recovery is not caleulated.
] Manually integrated compound.
P

The lower of the tue values is reported when the % differsnce between the recults of two GC columns is

Page T
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greater than 25%.

Abbreviations
AS Post Digestion Spike (GFAA Saplas = See Note 1 below)
Batch Designation given to identify a spezific extraction, digestion, preparstien set, or analysis set
Cag Capillary Column CCE Continuing Calibration Biank

ccy Continuing Calibration Verification

Cf Confirmation analysis of eriginat

[ Confirmation analysis of A? or 01

G2 Confirmation anatysis of A2 or 02

c3 Confirmation snalysis of A3 or D3

CRA Low Level Standard Check - GFAA; Meraury

~CRT Low Level Standard check - 1cp

cy Colilbration verification Standard

Bil Fac Dilutioh Factor - Secondary dilution analysis

o1 Ditution 1

p2 Dilution 2

b3 Bitution 3

DLFac Detection Limit Facter

DSH Distilled Standard ~ High Level

DSL Distilled Stondard - Low Level

D5M Disti{led Standard - Meditm Level

EE1 Extractian Blank 1

EB2 Extraction Blank 2

EB3 DI Blank

ELC Methed Extracted LCS

ELD Method Extractad LCD
ICAL Initial calibration

ice Initial Calibration Blank

14" Initial Calibration Verification
IbL Instrument Detection Limit

IsA Interference Check Sample A - fCAp
IS8 Interference Check Sample B - 1CAP

Job No, The firsr six digits of the sample 10 which refers to a specific client, project and sample group
Lab Ib An 8 number unique Laboratory identification

LoD Laboratory Contrel $tandard Duplicote
Les Leboratory Control Standerd with reagent grade water or a matrix free from the snalyte of interest
L i) Method Blank or {PB) Preparation Blank

MO Methed Duplicate

MOL Method Detectfon Limit

MLE Medium Level Extraction Blank

MRL Nethed Reporting Limit Standarg

MSA Nethod of Standard Additions

MS Matrix Spike

MSD Matrix spike Duplicate

ND Not Detected

PREPF Freparation factor used by the taboratory's [nformation Management System (LIMS)
FDS Pozt Digestion Spike {1CAP)

RA Re-analysis of originat

Al Re-snulysis of 1

A2 Re-analysis of D2

A3 Ra-analysis of 03

RD Re-extraction of dilution

RE Re-e¥traction of original

RC Re-extraction Confirmation

RL Reporting Limit

RPD Retative Percent Difference of duplicate (unrownded) analyses

RRF Retative Response Factor

RT Retention Time

Page B
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RTW Retention Time Uindow Sample 1D A ¥ digit fumber unique for each canple, the first
six digits are referred as the job rumber

Sce Seeded Control Blank

) Seriol Dilution (Calcutated when sample concentration excesds 50 times the MOL)
uce Unseeded Control Blank

s5Y Second Source Verificstion Standard

SLCS Solid Laboratery Control Standard(LCS)

PHC PH Calibration Check LESP pH Laboratory Control sample
LeDp pH Laboratery Control Sample Duplicate

MOPH p¥ Sample Duplicate

MOFP Flashpoint Sample Duplicate

--LCFP Flashpoint LCS

a1 Gelex Check Standard Range 0-1

G2 Gelex Check Standard Range 1-10

G3 Gelex Check Standard Range 10-104
Gh Gelex Check Standard Range 1D0-1000

Hote 1: The Post Spike Designation on Batch QC for GFAA s dezignated with an "$* added to the current
abbreviation used. EX. LCS 5=LCS Post Spike {GFAA): MSS=MS Post Spike (GFAA}

reporting Limit. The control Limit is represented mg +/« the RL.

Note 2: The Mb caleulates an absolute difference (A) when the sample concentration is (ess than 5 times the

Page 9
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Date: 11/11/2005 STI, Buffalo Page: 1
Time: 09:42:38 Internal Chain of Custody Rept: ANDO93
| 241387 _
Client: C & £ Engineers PM: Brian J. Fischer
Project: NY4A93%) \
Quote: CY0D4-021 Turn Around wmmﬁpﬂmmu 10B
SM ¥#¥: 0819 Purchase Orderf#: TBD )
, # and Type of .
Client Sample ID Lab ID |Matrix Parameters Samp Containers| Sample Date/Time
| SVGP-2-7-10 ASCB5701 S01L TOC 1-B80zGW 09/27/2005 12:40
Z|GPD~-55-4-7 ASCB5702 80IL TCC 1-8czGW 09/21/2005 14:50
3[CPD-60-4-7 ABC85703 S0IL TOC 1-BozGW 09/2272005 14:20
w@w“_.ﬁncwmwwm% by STL Buffalo; , Received By STL - Chicado:
Signature (s) n Date Time Signature (8} Date Time
) 3 e {11 f20ps | [ 8o | (3) MNVA\ tl /1L /2009] o%30
(2} / /20 {4) / /20

STL Chicago
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rpisckl Job Sample Receipt Checklist Report

v2

Job Number.: 241987 Location,: 57222 Check List Mumber.: % Description.:

Were samples dropped off at or picked up by STL7,, N
Custody seal on shipping contafner?._...... P
.- 1 ®yest, custody seal mtact?,........... veeen Y
Custedy seals on sample containers?.....ceeveeeu.. K
coalf Vyes?, custody seal TntaGt?..erreorerinneans

Saupi-es L U N
Tenperature of tooler acceptable? (4 deg € +/- 2). N
Samples received intact {(good condition)?..e....,, Y

Volatile samples acceptable? (no headspace).......

Adequate sanple volume Provided?. s . vunrieses ¥
Samples preserved correetly?. . iieie oo, weea ¥
Sorples received within holding-time?..ooooo o u... ¥
Agresnont betueen COC and sample labels?........ .. Y
Radicactivity at or below background \evels?...... Y
A Zample Discrepancy Report (SOK) wes needed?.. .. B
Residual Chiorine Check Required?

1§ samples were shippud. wag there an air bill #7_. Y

Samale Custodian Signature/0ate. .. ovenseennrveras 1

Customer Job 1D..... : Job Check List Date.: 11/12/2005 Pate of the Report..: 1172572005
Project Number,.: 20008259 Project Description,: Amherst Project Manager,....: stadelkb
Customer......,! Severn Trent Laboratories Conitact.: Brian Fisher

Questicns 7 {Y/N) Comments

Chain-of-Custody Present?,.......cevneen.. sernrass ¥

Page 1
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STL Chicago

21741

STL Chicago
Wet Chemisiry Case Narrative

Clicnt; STL Amherst
Job #: 241987 Date Rec’d:  11/12/05

1. This narrative covers the analysis of the soil samples in the above Job # for Total Orgavic
Carbon by the Lloyd Kahn Method. The samples were analyzed by fummace combustion
and non~dispersive infrarcd detection on a Dohrmann Phocnix 8000 TOC analyzer, after
acidification to remove inorganic carbon, and low-temperature drying. All analysis was
done in duplicale with the averago reported. Since the samples were dried prior 1o analysis,
no correction was made for moisture content.

2. The method-recommended holding time of 2 wecks (rom collection was not met becanse
the samples were received past that deadline.

3. The standard curve and the initial and continuing calibralion verification standards were all
within acceptance limits. The blanks were less than (he reporting limit.

4, The LCS recovery was within the statistical control limits of 53-140% recovery. See the
Quality Control Results page and the raw data for dctails.

. The matrix spikcs were done on an alternate sample,

6. These samplcs wete all over-range at the first analysis and were repeated in duplicate.

250 d
Date

ﬁanc L. Hatper
Wet Chemistry Section Manager

14
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23/41

s RUN LOG e v )
11/16/05 12:58
Total E)-r-;unic Carbon (Joils) Status.......: RVWD User Name......: riwm Location Code,,.: 57222
Method Code..: TOCS Batch Date...: 11/16/05 QC Code........: TOCS Equipment Coda,: TOG4
Batch Code...: 165722 Batch Time...: 1047 Calc Code......: TOCS Impart Code. .. ,:
TEST tlrir{r]r|r|v|r{v|v|riT|r
CobE glojoiajo|Q|o|c)C|ClTii]]
¢lelc|clc|clc|sis|s|c|cle
2|3|4]nia[a] t2]a|s(sls
vivivl | {v| |2a
20314 | 12} | |2
TestT pos  |1[2|3[4]s{s7|1[1{1{2[2|2
7[8lofo[1]2
SAMPLE; Grp Pas | Sample ID Bitution Date / Time I
11 | ___ICAL_I05J5TTCT_ ¢
1 2 __S_lcv_IDSJSTTC2 171505 1209 {0
1 3 | _swm_ 1715705 1212 {D
1 4 | _s_Les tonESTIK3_3 11/15/05 1219 0
1 5 | 2684 ths 14715705 1233 0
1 6 | 2B 155 11715405 1250 0
1 7 | 2at8e7 15 11/15/05 1316 0
18 | 418672 11715705 1342 0
1 9 | 241867 35s 1715705 1357 0 1
110 | 2418674 5 11715705 1424 0
1 M | 418675 11715705 1448 0
1 12 | 26186765 11/15/05 1503 0
1 13 | 2418677 11715705 1529 0
1 % | 186785 11715705 1554 0
115 | __CCV_10548TI02 11715705 1618 |0
1 % | _ces__ 11715705 1627 [0
1 17 | 24192025 11715/05 1635 0 )
1 18 | 24192035 11/15/05 1647 0
1 19 | 261520 15 1715705 1707 0
1 20 | 2419204 5 /15405 1726 0
1 21 | 26152055 o 1715705 1756 0
1 22 | 24192068 11715405 1814 0
1 25 | 261987_1.s__ 11/15/05 1828 o
1 % | ez as, 11715705 1909 0
T 3 | 24198735 11715705 1932 0
V25 | 24108818 11/15/05 1948 O}
Too27 | 241988_1_5_MS_105.5TTC2_26 11/15/05 2003 0
1 2B | 241988_1_S_MSO_I0SJSTTC2_26 11718705 2042 0
Page 1
STL Chicago 16




24/41

wkw  pUN LOG W v )

1171605 12:58

Jetal Organic Carbon (Sofls) Status.......: pVD User Name......: Fnm Location Code,.: 57222
Hethod Code..: TOCS Batch Date...: 11/16/05 QC Code........: TOCS Equipment Code,; TOCH
Batch Code...: 165722 Batch Time...; 1047 Calc Code......: 1OCS Import Cacle, ., .:
TEST TIT|TTITTITIT|T[E{TIT(T
LooE Qlojojelojojalg|cic{I| I}t
clclelcleleieis|s]siclecle
213|4(afalA| |2fA]s|S|s
Viv|v vl |12]a
2|34 2 2
TEST POS 21345167111 |2)2|2
718|910]1]2
SAMPLE: Grp Fos | Sample ID bi [ution Date / Time
1 29 | __ccv_10548TTCZ 11715705 2023 |0
1 30 | __cts_ 11/15/05 2028 |0
103 | __les_ 11/15/05 2048
1 32 24198828 1715708 2114
1 33 | 241995 15 ' 14715705 2127
134 | 241995 1.5 8 1050577C2_33 1A15/05 2141
1 35 | 241995_1_S HS0_105JSTTC2_33 1715705 2149
' 36 419528 11715705 2156
1 37 | __CCv_105J5TTE2. ' 1715708 2211
1 38 | __ccB_ 11715705 2118
Page 2
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Total Organic Carbon ¢(Soils)

*dk L]

QoL Summary

Report Date:

1171605 12:58

Method Code..: TOCE Batch Dete...: 11716705 ot Code........: TOCS Equipment Code.: TOCK
Batch Code...: 165722 Batch Time...: 1047 Calc Codea,s.,.: TOLS Import Code.,..:
Status.......! RWD User Name....: rom Location Code..: 57222
I Grp 5op  Sumple 1D Pos Tost Result Known Original Alternatr GC Res  F OC Res F
t2  _S_IVIOSJSTICE. 1 o |1see.14 2000 )
1 3  _sMe__ 1 |10c |-3.81
1 & _SLCS [DOFSTLKS 3 5 [TOCAVZ[4621.02  [4780 o7
! 15 _ Cov_I054sTTC2, 1 jtc  |2211.88 |2000 11 B
1 16 __ceh 1 [10e [-2.31
1 27 2419881 8_MS_10505T702 26 5 |TocAvz|15503.85 |zo00 872919 92
1 28 241938_1_,_5_!50_!05&1’1’!‘:2_2& 5 ]Tocave|15354.43 |2000 8720.19 15603.85 |84 6.7
1 29 __cev_105d8TTCZ 1 |Toe  {2105.24 2000 105
t 30 __CoB__ 1 |foc |-2.48
Page }
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26/31

FRE  RAW TEST DATA e vz
Total organic Carbon (Sofls) Report Date: 11716705 12:58
.
Method Gndu..: TOCS Batch bate...: 11716/05 0 Code.eveunn. t TOCS Equipment Code.: TOCE
Botch Code...: 165722 Batch Time...: 1047 Cale Code......: TOCS Import Code....:
fratus.......: RVAD User Namc....: rom tocation Code..: 57222
TOC Toc2 T0C3 TOCA TOCAY2
SAMPLE: Grp Pos Semple ID plution me/Xa mg/Kg mg/Kg wma/Kg ma/¥g
1 1 ___ICAL_TOSJSTTEY_
1 2 _S_ICV_10548TTC2 1989, 14
1 3 S MB__ -3.81
1 & 5 108 _10DFSTLK3_3 4604 .33 4637.71 . 4621,02
1 5 ZH8%_Ta 5 3183.86 [3374.87 3280.35
1 6 241B14 158 57610 564.7% 5773
1 T 241867 15___ M401.9%  {8350,7¢ 8874.33
1 & 249867 2 8_ 40819.63 |50783,58 45801.60
1 2 2418567 3 s S4%7.57  |5527.15 5482.35
1 10 241847 4 ¢ s 22160.94 [28743.55 25452.24
1 11 241847 5 2079.23 |1458.12 1873.47
112 M7 6 1057.70 | 1046035 1064.03
1 13 24186? 7 5 14508.53 [15855.58 15232.06
1 14 241867 B s 76756.29 |66103.70 71429.99
1 15 __ecv_05J5TIC2. 2211.88
1 16 eca - . -2.31
1 17 Zsenzs 6013.99  {2440.51 4227.25
V18 24920 35 2000.07  |3667.32 32B8.20
1 19 269201 5 4402.1% 3567.15 4034 .67
120 2019204 s 2922.78  |3159.75 3044.76
1 21 w20 5s 364146 |2761.69 310157
1 22 22865 __ 5956.37 4093.4T7 202592
1 23 241987 1 ¢ 111220,15 |135915.73 . 123567. 9%
1 24 2198725 65862.04 |75708.56 70785.50
1 25 241vBr3s 148600 ,62 |B4S3S .87 116618, 24
1 26 249881s 7261.07  |10197.31 B729.19
1 27 241988 1 S _MS_105J5TTCE_26 154603 .85
128 241988 1_S MsD_I05J5TTC2_26 15356,43
1 29 __COV_I058TYCZ 2105.24
1 30 __CttB -2 .48
PO __les 3808.50 4905.27 4357.09
1 32 28 zs 12792.47 [12102.06 12447.26
1 33 24199518 3530.95 |2071.53 | 2801.24
1 3% 241995 1§ NS_)10SJ5TIC2 33 8430.31
T 35 24199% _1 S HsD iﬂEJSTTCZ 33 693237
1 36 2419528 1830.43 1023.68 1428.06
1 37 CCV IOSJS'I"I'CZ 1977.78
1 38 _cca_“ ~3.64
Poge 1 —e

STL Chicago ' : 19
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#*c AW TEST DATA o . tve )
Totel Orgenic Carbon (Soils) Report Date: 11716/0% 12:58
Method Code,.: TOCS Batch Date...: 11/16/05 aC Codts..ece.. t TOCS Equipment Code.: TOC4
Batch Code...: 165722 Batch Time...: 1047 Calc Code......: TOCS Import code,,..:
Stotus.,.....2 RWWD User Name....: rrm Locatfon fode..: S7222
TOcAVS TOCAVA TOCR1 TOCRZ TOLRI

-SAMPLE;  Grp Pos Sample ID Dilutien mg/Ko mg/Kg W ug ug

1 1 __ICAL_I0SJSTTCY_

1 2 8§ Iov 105ssTTC, 99.4572

1 3 TeMe_ . -0,6089

1 4 S_LCS_100FSTLI3_3 151.9428 |92.7562

1§  H1B15 48 176.7040  |13%8.4516

1 6 241814155 28,0275 |38.7655

1 7 241867 1 s 18,4648 [|125.2608

i 8 241867 ; 2 s 212,2621 [233.9179

1 9 241567 3 S 257.7408 |218.8751

1 10 241867 4 S 301.3888 ]209.827¢

1 11 241B&7 5 S 56.9710 53,2131

112 241867 6 s 47.8127.  |51.4272

1 13 41867 ? s 197.2152 1141.1147

1 14 24186? B s 84,2151 |17B.4800

1 15 CCV lOS..ISTTCZ 110.593¢

1 16 __Cee- -0.3704

1 7 24192028 93.218¢ 39,0482

1 18 ZHQZD 3 s . T4.7632 150.824%

1 19 2-'.1920 1 s_ 149.6746 | 149,2532

1 20 241920 L4 8 100.4914 [112.1710

1 21 24192085 141.7881  [117.6480

1 22 241920068 _ 50.0%35  |71.6708

1 23 244987 18 146.5862 |203.3736

1 2% 241987278 184.4137 {181,7015

1 25 24198735 312.0613  |67.7087

1 26 260198818 153.93546 | 185.1964

727 2416B8" 1 S MS_105J5TTC2_26 209.0016

i 28 24‘[956 1§ MsD LO525T7C2_26 198, 0979

1 20 ___CCY_IDSJSTYEZ 105.2618

t 30 o -0. 5968

" 3 __tcs 132.9705 | 168.2508

1 32 %i%ass_ 222.5889 |185.1615

1 33 26199518 45,9617 71.6748

1 3% 2‘1995 1 8 N3_[0545TTGR 33 165.54L80

1 35 241995 1! s NSD !OSJST‘EBZ 33 1h4, 1932

1 35 241995 ; 2 s 40.8184 3H.5013

1 37 cov (0508Trc2 98.8892

1 38 __cts_ -0.5829

Pege 2
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Total Organic Carbon (Soils)

RAY TEST DATA

L1 4

28/91

v )

Report Date: 11/16/05 12:58

Nethod Code..: TOCS Batch Date...: 11/16/05 OC Cocléeusonsa.t s TOCSE Equipment Coda.: TOCK
Batch Code...: 165722 Batch Time...: 1047 Cale Code......: TOCS Impart Code,,.,:
Status.......z RVWD User Neme....; rim Location Code..: 57222
TOCRY% wT1 wr2 Wil W4

SAMPLE: Grp Pog Sample D Dilution ug g 9 g g

1 1 __JCAL_IDSJSTTCT

1 2 _S_ITV_10SJs77C2 0.08

1 3 "sH__ B.16

t & S LCS. lUﬂFSTLK’E 3 0.033 0.0200

1 5 BBU_TES_ 0.0555 0,810

1 6 24181415 0.04854 0.0684

1 7 2-‘.1867_1_5_ 0.02 0.0150

1 8 24186728 0.0052 0.0050

1 9 251867 3 8 0.0474 0. 039

1 10 241867 4 S 0.0t34 8.0073

1 11 241867585 0.0274 0.031%

1 12 41876 S_ 0.0445 0.0485

1 13 261867 T S 0.0135 J.00a%

1 % 261867 85 0,0024 0.0027

1 15 cov_10538TTL2_ 0.05

1 16 __cue 8,18

1 17 24192025 0.0153 0.0160

1 18 24192055 0.0237 0.0354

1 19 2419201 5_ 0.0340 0.0407

120 241920 4.5_ 0.0343 0.0355

1 21 2&1920 X S 0.0412 0.0472%

1 22 241920065, 0.0084 0.097%

1 23 261987 1 S 0.0013 0.0015

1 2% 241987 2s_ 0.0028 0,0024

1 25 98735 0.0021  |0.0008

1 26 298815 8.0212 0.0182

1 27 241988_1_B_MS_105JsTTCZ 26 0.0134

1 28 241988 1_5_NSD_I0SJSTTCS 26 0.012¢

1 29 __ rov 105JsTIC2 a.05

1 30 __ccE 0.16

T 8 __les_ 0.0347 0,0343

1 32 2419882s 0.0174% 0.8153

1 3 24199315 0.0133 0,0346

1 34 241995 1.5 M5 _s05JsTTCZ 33 0.0194

1 35 241995 1_S_WSD_I0SJSTTC2 33 0.0208

1 36 2419525 0.0225  |0.038

1 37 cevoIns)sTics_ 0.05

1 3 __tes 0.16

Page 3
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Total Organic Carbon (Soils)

*h®  RAW TEST DATA

L]

29741

2 )

Repert Dates  11/16/05 12:58

Method Code..: TOCS

Bateh Date,,.: 11/96/05

: TOCS

Equipment Code.: TOC4

Bateh Code...: 165722 Batch Time...: 1047 Cale Code......: TOCS Impart Code....:
Status..,....2 RYWD User Kame....: tmm La¢ation Code..: 57222
DLFAS 1cs TCS? TCSAV2 Tics
SAMPLE:  Grp Pos Sample ID bilution N/A mo/Kg ®g/Kg mg/Xg mi/kg
1 1 __ICAL_I05J8TTCT_
1 2 _6 1oV 10548TTC2 3.2000
1 3 _sMe_ 1.0000
1 & 8 LcS 10OFSTLKS S 6.0377
1 5 2&1814 148 3.3161
1 6 241814155 2,7350
i 7 241867 1 5 11.5942
1 8 24188728 31.372%
1 9 241867 5 s 3.6782
1 10 241867 & 5 15.3110
t 1" 26186‘!’ 5 B 3.3963
112 24186? 6 (O 3.4409
1 13 241867 ? s 14,2857
1 14 241!6? a s 62.7451
1 18 __ cev ms.lsn'cz_ 3.2000
1 15 CCB. £.0000
1 7 A2 10. 1587
1 18 2&1920 5 s 4. 9922
1 19 24192018 4.2838
1 20 241920 k 5 4.584%
121 2192058 3.8185
1 22 2#1920 6 s 12.3552
L 2619&? 1 S 1142857
1 26 298725 61.5385
t 25 98T 3S_ 110.3448
1 26 241983 1 s 8.5556%
1 27 2419881 8 W5_10SJ5TTC2 26 11.9403
1 28 24198818 NSD_{05/STTCZ 26 12.4031
1 29 __ otV Id5dsTTC2_ 3.2000
1 30 __cee 1.0000
t 3 _ucs 4.6243
1 32 2419882 9.7859
1 33 26199515 6.6805
1 34 241995 1_S_MS_105/5TTC2 33 8.2474
1 35 241995 1 s MSD IDSJSTTCZ 33 7.6973
1 36 20199525 5.2545
1 37 __Cov 10508TTCZ 3.2000
1 38 __crB_ 1.7080
Page & -
STL Chicago 22




Calibration Report

Cal, Curve ID:
Created:

Calibration Factor {(m):

¥ Tntercept (h):
T-8quared:

Standard ID

0 ugram C
10ugramC

20 ugram ¢
40 ugram C
80 ugram C
120 ugram ¢
200 ugram ¢
300 ugram ¢
100 ugram C

STL Chicago

SOILCURVE
10/13/2005 10:55
9.015e+04
-41304
0.99889
¥ X Expected
Raw Data ug ¢
759 ¢.000
201557 16.000
1504744 20.000
3594471 40.000
T0ES67T4 BO.0Q0
10436726 120.000
17972838 200.000
27172866 300.000
3599E8128 400.000

Print Date/Time:

Measured

ug ¢

2005/11/15 22:

Message

30731

02:53

Date &
Time

0.467 No Sample Det 210/13/2005 08:41

10.458
2).585
40.327
78.873
116.886
139.809
01.854
359,742

6
/1@5’7‘/?’

10/13/2005 08:55
10/13/2005 09:23
10/13/2005 0%:35
10/13/2005 09:45
10/13/2005 09:5%
10/13/2005 10:07
10/13/2005 10:17
10/13/2005 10:31

N

23




K3 V7 ) I—

Multiple Analysim Report Print Date/Time: 2005/11/15 22:20:57

Sample ID Result td. Dev. RSD Mode ALT
RS ST S S SN SN ST R M ---s::nn====-=====‘=====:=======-s====a=:============'_‘=‘.====r
Icvy 99,4572 C
ICH -D.608% ) TC
LCS 151.9428 TC
7 o= 2 e e et c e 82.7542... . - TC .
241814-14 176,7040 s
241814-14 138.4516 e
b L e e I 28.0275... . e T
241B14-15 38.7655 C
241867-1 412.8529 Tc
241867-1.. ... it irnnaen P 11B.4646. .. . .o TC “s
241867-1 125.2606 ¢
241867-2 511.0553 TC
241867-2, ., .. 0. irnaa e E b b s 212.2621... ‘- v .TC ‘e
241867-2 253.9179 T
241867-3 257.7408 - TC
241B67-3.. .. ... .. ..., e e 218.8751... . R o
241B67-4 533.5005 ) TC
241867-4 301.38B8 TC
e T .441.4874, .. ‘e N o ‘e
2418674 2695.8279 T
241867-5 §6.9710 TC
241867-5...,..... smearnarerraresae, 53,2131,.. ‘e «WTC
241BE7-6 47.8127 ’ T
241RET7-6 51.4272 TC
241B67-7. i e i esreane . ..197.21582.,, . .. TC ..
241867-7 141.114% TC
241BE7-8 54RB.150% TC
241867-8,.,..,..... Cr vt E s Freraas 184.2151... . v oo IO
241867-8 17B.4RBD0 TC
ccv 110.5539 TC
0 - e tier e ~D.3704... .- ... TC .
241920-1 93.2169 TC
241920~1 a%,.0482 TC
2400202 it i i et e aaaaa -0 74.7632... N . TC
241920-2 140.8249 TC
241920-~-1 -0.2872 : A
2419201, s it e e e «.142.6746... .. ... TC .
241920-1 14%.2532 TC
241520-4 100.49514 TC
241920-4.......... Ciiereana e e 112.1710... - R |+
241920-5 141.7881 TC
241%20-5 117.6480 7
241920-6. . ittt e, 50.0335. ., . v T
241920-6 71.67G8 pau
241987-1 €76.339% T
2419B7-0. . i e e e cae.-144 85862, ,, .. .. -TC .
241587-~1 203.8736 Cc
241987-2 1690.2710 Uy
241987-2...... b remmeeeay. Paaaaaa, 184.4137... ve LW TO ‘e
241987-2 181.7018 TC
241987-3 1204,.7581 TC
241587-3..... e 312.0813... - I
241%887-3 67,708% TC
241988-1 153.9346 pas
241988-1,,..... P s h ey 165.19¢4, .. as ...TC
2419B8-1 M3 209.091¢6 C
2419BB8-) M5D 198.0579 TC
& 6 v, P er»108,.2618... .. LT .
CCB ~0.3%68 C
LCS 168.5156 TC
7o e e h i a e e, 132,9305.,., . ...TC -
LCSs: 130.3142 TC
Les 168.2508 ¢

STL Chicage 24




241988-2....
241588-2
241995-1

- 2419585-1..,.
241995-1 MS
241595-1 MSD
241998-2....
241985-2
ccv

ST1. Chicago

....................... 222.5889. ..

185.1615
46.5617

P . vvrersrenaas 71,6748,

163.5480
144 .1932

............... vesssa.s 40.Bl18B6...

39.5913
58.88592

T v =0.5829, ..

- ID‘TC

Cc
¢

e
0

32/41
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Detailed Analysie Repert Print Date/Time: 2005/11/15 22:21:00

IR S RE R I T Nl s e S ST S R I R EEE R R S S Rl EEEE R =SSR e x ERERD -
Sample iD: Icv Mode : TC
Method: boat Filename: 11151203 ey,
Cal. Curve: SOXLCURVE Timestamp: 11/15!200?222:09)“
Operator ID: Rebecca Sample Type: Cal. Verifd ¥on
Rep # ppm C ug € Raw Dbata Beginning Ending Integration
' Bageline Baseline Time
1 89.4572 99.4572 8925439 1.467 2.466 305
Tk EmEk R R S N RO R s R T M e s s s e R R R M T N e o N R T O Mo s I ST W
Sample ID: ICB Mode: T
Method: boat Filename: 11151205 -
Cal. Curve: SOILCURVE Timestamp: 11/15/2005:5?212)
Operator ID: Rebecca Sample Type: Sample
Rep 4 ppm C ug © Raw Data Beginning Ending Integration
Bazeline Baseljine Time
1 -0.6089 ~-0.60859 ~-29129 1.764 1,522 120
Last Message: No Sample Detected
SommEEESR RSO esS=SmmESs == SEaom EEEEEEERE SIS T ORI T T
Sample ID: LCS Mode: TC
Method: boat Fillename: 11151314 -
Cal. Curve: BSOILEURVE Timestamp: - 11/15/2025:3?};;:)
Dperator ID: Rebsoca Sample Type: Sample
Rep # Ppm C ug C Raw Data Beginning Ending Integration
Basgeline Baseline Time
1 151.9428 151.9428 13724448 2.290 3.280 256
EENEssEEE SRS RO FE I ek [ 1 3 b33 4 1 = mED Y e
Sample ID: Les Mode : T
Method: boat Filename: 11151221
Cal. Curve: SOILCURVE Timestamp: 11/15/2005 12:27
Operator ID: Rebecca Sample Type: Sample
Rep # ppm C ug C Raw Data Beginning'  Ending Integration
Baseline Baseline Time
1 92.7542 92.7542 8388192 1.521 2.520 265
WEET SRS EssssE TS S SR T R b Dt e DE L 411 et 11 ] REIEE=mmxSSSSaEs

Sample ID: 241814-14 Mode: . TC
Method: boat Filename: 11151227
Cal. Curve: SOILCURVE Timestamp: 11/15/2 00
Operator ID: Rebedca Sample Type: Sanmple
Rep ¥ ppm C ug € Raw Data Beginning Ending Integration
Baseline Bazeline Time

1 176.7040 176.7040 15956843 2.454 3.450 285

EESSSSECSEERSNZIORIEEETRFE=gEoE o == 2Y SR EEEEEEME N EE

Sample ID: 24181414 TC

Metheod: boat 11151237

Cal. Curve: BOILCURVE 11/15/2005 12:43

Operater ID: Rebecca Sample Type: Sample

Rep # ppm ¢ ug C Raw Data Beginning Endipng Integration
Baseline seline Time

STIL. Chicago

33/41
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K7 17§ ——
1 £1.4272 51.4272 4662277 1.357 2.354 252
=Hl=======ﬂﬂ==é========5HHN-==========lk=-=-iﬂiIIE======_===Z===£3===H====='—'2
Sample ID: 2418??—7 Mode: . TC
Method: beoat Filename: 11152523
Cal,. Curve: SOIL B Timestamp: 11/15/20085 {5:2
Cperator ID: Rebecca Sample Type: Sample
Rep # ppm C ug Raw Data Beginning Ending Integration
Bageline Baseline Time
1 187.2152 197.21 17806060 1.816 2.815 289
SOOI NN s s s e = = et 2 2+ 31117 1 TREEEE= ESEI
Sample 1D: 241867-7 Mode: TC
Method: boat Pilename: 11151530
Cal., Curve: SOILCURVE Timestamp: 11/15/2005 15:36
Operator ID: Rebecca Sample Type: Sample
Rep # pem € ug C Raw Dita Beginning Ending Integration
Bageline Baseline Time
1 141.)14% 141.1147 1274822 1.898 2.895 301
DM EET NN REREDSE=CSo = = == Mt Ot - TEESZ -
N,
Sample ID:  241867-8 vy/ Mode : TC
Method: boat : Filename: 111515389
Cal. Curve: SOILCURVE ~ ﬁ Timestamp: 11/15/2005 15:45
Operator ID: Rebeccea “&\ Sample Type: Sample
Y
Rep # ppm C uy C Raw Daka Beginning Ending Integration
Bazeline Baseline Time
b3 548.1509 548.1509 49445320 1.5%20 2.918 345
e e b e i S = L1 = == L+ F 3 P 1 '
N |
Sample ID: 241867-8 Mode TC .
Method: boat File 11151548 ™~
Cal. Curve: SOILCURVE Timesta 11/1s/2005 15:54
Operator ID: Rebecca Sample : Sample
Rep § ppm C ugy C Raw Data Begiming Integration
Baseline Time
1 184.2)51 184.2]151 16634013 1.83%5 280
EEEEEEE DT R = L 1% T AR S eSS R e N TR T e e — v e e CE B e S ST T
Sample ID: 241867-8 Mcdes
Method: boat Filename:
Cal. Curve: SOILCURVE ‘timestamp: 11/15/005 16:00
Operator ID: Rebecca Sample Type: Sample
Rep # Ppm C ug ¢ Raw Data Beginning Ending Integration
Bazeline Baseline Time
1 178.4800 178.4800 16116960 1.886 2.882 2
EEREEMEEERT D N o L -+ 11 e 4 L —_—. ESER ==
Sample ID: CCV Mode : TC ,)
Method: boat Filename: 11151614 ':;?,f
Cal. Curve: BSOILCURVE Timestamp: 11/15/20@r
Operator ID: Rebecca Sample Type: Cal. Verification
Rep # ppm C ug ¢ Raw Data Beginning Ending Integration
Baseline Baceline Time
1 110.5%313% 110.5939 9929488 4.766 243

STL Chicago

5.759
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'='===ﬂ-_v=ﬂ=========’====================EEl'..-_.‘_"=====“..===========-_T===-E==========#==
Sample ID: cCB Mode : TC
Method: boat Filename: 11151625 —,
cal. Curve: SOILCURVE Timestamp: 11/15/2005 1&: 27fl
Operatoyr ID: Rebecea Sample Type: Sample
Rep § ppr C uy C Raw Data Beginning Ending Integration
Baseline Baseline Time
1 -0.3704 -0.3704 -7632 1,693 1.557 12¢

N e e e e B S M D b e e v e e §] W e e e e i L MR B e e e e U A O -

Last Message: No Sample Detected

RNk ar T SR A S S Nl T e s s S S T R T e N e s s e R s e e e

Sample ID 2419 2~ Mode : et
Method: boat m}/ Hg)/ Filename: 11151631
Cal. Curve: SOIL ,d Timestamp: 11/15/2005 6_:3;)

Operator ID: Rebecca Sample Type: Sample

Rep # ppm C ug Raw Data 8Seginning Ending Integration
Baseline Baselina Time
1 83. 2169 $3.216 8429902 6,423 7.415 - 200
RN NN s Ry e SR AR e = 3| 1+ 1 F 1

Sample ID: 241920~ "V'Q ‘(
Method: boat
Cal. Curve: SOILCURVE

Operator ID: Rebecca

Mode: ¢

Filsname: 11151638
Timestamp: 11/15/2005 16:40
Sample Type: Sample

Rep # ppm C nwg ¢ Raw Dat Beginning Ending Integration
Baseline Baseline Time
1 39.0482 39.0482 3546222 2.428 3.425 207
R e s e s el e e e s N R R kS R s e e s ST RE R R S s s o S E R R N

Sample ID: 241920 ED’}/V Mode : Ic
Methed: boat. o l] U( n
Cal. Curve: BOILCURVE

Operator ID: Rebacca Sample Type: Sample

Rep # ppm C ug ¢ Raw Data Beginn¥ng Ending Integration
Bagelin Bageline Time
1 74.7632 74.7632 &766181 2.002 3.oo1 258
==E::!lh--=-=--w===28811=======z'-'-==========n=h----.l e NEN RO s s e
2 O 4
sample ID:  241920- v’lb Mode TC
Method: boat il h Filenamed 11151648
Cal. Curve: SOILOURVE Timestamp) 11/15/2005 16:54
Operator ID: Rebecca Sample Typey Sample
Rep # Epm € ug C Raw Data Beginning Endj, Integration
Basaline Baseli Time
1 i40.8249 140.8249 12722089 1.868 als
E b - - e R R I s E RGNS MY e REsEooooTEHaAX
Sample 1D: 241530-1 N Mode: T
Method boat : Filensme: 1115165 ,
Cal. Curve: SOILCURVE Timestamp: 11/15/20%5 17:00 -
Operator ID: Rebecca Sample Type: Bample
kap # Ppm C ug C Raw Daﬁé\ Beginning Ending Integ¥aticn
N Bagelins Baseline Tim

STL Chicago

Filename; 11151642 M
Timestamp: 11/ 15/2005@

3541
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Baseline. Baseline Time
1 117.6480 117.8480 10632515 1.176 2.17¢ 297
==mmes ====t==t=====;?== Lt e e e e e it D PP A Pl ot 4 A DR PR e E P
Sample ID: 241920-6 Mode: TC

Method: boat Filename: 11151808  ___—._
Cal. Curve: SQILCURVE

Operator ID: Rebecga Sample Type: Bample e

Rep pem C ug ¢ Raw Data Beginning Ending Integration
Baseline Baseline Time
1 50,0335 50.0335 4536824 1.410 2.408 285
P S AR R e T o s T O R SRR T T Lttt -4 1 1} ) -3 o= 1134

Sample ID: 241920-6
Method: boat

Cal. Curve: BSOILCURVE
Operator ID: Rebmcca

Mode: TC

Pilename: 111514818
Timestamp: 11/15/2005 18:23
Sample Type: Sample

Rep # ppm ¢ ug ¢ Raw Data Begimhing Ending Integraticn
Basaline Time
1 71.6708 71.6708 6487376 1.092 2.083 223
et 1 e b3 3¢ T F-1-] NEEC- TR R R R N SR ERrF S S S e AR R s A e e N R R oD
Sample ID: 341587 -1 (/ da : ™
Method: boat .. Filename: 11151824
Cal. Curve: SOILCURVE ™ Timestamp: 11/15/2005 18:31
Cperatoxr ID: Rebecca Sample Type: Bample
Rep # Ppm € ug w t;[j Baginning Ending Integration
Baseline Bazeline Time
1 676.9399 676.9399 61086528 1.804 2.804 350
= e e et P12 LT ra-3-4 33 EERERNEE EEE oA EREE M o oS o SN e
Sample ID: 2413487-1 Mode: TC :
Methed: boat Filename: 11151833 —
Cal. Curve: BSQILCURVE Timestamp: 11/35/2005,18:38
Operator ID: Rebecca Sample Typs: Sample
Rep # Ppm C ng C Raw Data Beginning Ending Integration
Easeline Bageline Time
1 144 .5862 144.5862 13061196 1.97 2.871 275
-h------ﬁwﬂn='—'=======l’=m=====E==========:='—"=&*===ﬁ==ﬂ"l - = =
Sample ID:  241987-1 Mode T
Method: boat Filename: 11151840
Cal. Curve: BOILCURVE ' Timestamp 11/15/2005 18:51
Operator ID: Rebecga Sample Type: Sample
Rep # ppm C ug C Raw Data Beginning Ending Integration
Baseline Bagelines Time
1 203.8736 203.8736 1B406362 1.4%1 2.450 ao7
e A ORE g e i e ey ey Lt M g Lt == e L L £33 E 1 4+-1 1 =+ 7 37 1 ==
V\ / .
gample ID:  241987-2 . %ode: TC
Method: boat \ ) {\ Pilename: 11157854
Cal. Curve: SOILCURVE N Timestamp:  11/35/2005 15:02
Operator ID: Rebecca AY Sample Type: Sample
Rep # ppm C ug C Raw Data Beginning Ending Integration
Baseline Baseline Time
STL Chicago

Timestamp: 11/15/200 13:14)

30/41
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1 16%0.2710 16590,2710 152415248 1.462 3.487 479
Last Message: Over-range
e e - L P Y Y SERT st b WSS ET AT ) I e iy M N O I TS 2T O B N e
Sample ID:  241987-2 Mode: C
Method: boat Filename: 11151504 -
Cal. Curve: SOILCURVE Timestamp:  11/15/2008719:08.
Operator ID: Rebecca Sample Type: Sample
Rep # ppm & . ug Raw Data Beginning Ending Integration

Bagseline Bapeline Time

3 184.4137 184.4137 16651917 2.551 3.550 286
Eomaa = TRy s S RN LSS E EmEmEmr = ey 20 = -4 ¥ ===
Sample ID: 2415987-2 Mode: TC
Method: boat Filename: 11151910
Cal. Curve: SOILCURVE Timestamp: 11/15/2005 19:16
Operator ID: Rebecca Sample Type: Sample
Rep # ppm C ug C Raw Data Beginning Ending Inteqgration

Bapeline Bageline Time

1 -~ 181.7015 1B1.7015 16407400 1.963 2.963 als
EEsSEREsEMEax e RS TR sRRERES g === = TESSEEER
Sample ID 241987-3 {// Mode: TC
Method: boat Filename: 11151918
fal, Curve: BS0IL Timestamp: 11/15/2005 19:25

Cperator ID:

Rebecca ™

\

Sample Type: Sample

Rep # ppm C ug O\ Raw Data Beginning Ending Integration
Baseline Bapeline Time
1 1204,.7581 1204.7581 8642936 1.B72 2.872 395
Last Mesgage: Over-range
e ECRENEEr o= B+ 3 1] ==n===---===--a==a=====a=============
Sample ID: 241987-3 Mode; TC -
Metbod: boat Fllename: 111515826 —
tal. Curve: SOILCURVE Timeatamp: 11/15/2008719:3
Qperator ID: Rebecca Sample Type: Sample
Rep # ppm C ug ¢ Raw Data Beginning Ending Integration
Bageline Baseline Time
1 312.0613 312.0613 2B160222 2.345% 3.347 304
L1+ F 1] EReTEDSED - == N L e iy -+ Y T P3Pt 3 - F T T - T N
Sample ID: 2415987-3 Mode : TC
Method: boat Filename: 11151934
Cal. Curve: SOILCURVE Timestamp: 11/15/2005 15:39
Operator ID: Rebecca Sample Type: Sampls
Rep # ppm C ug C Raw Data Peqginning Ending Integration
Baseline Baseline Time
1 67.7087 67.7087 6130167 1,806 2.805 252
R RN R A e s e e e e e e - et bt e A - P T T
Sample ID: 241988-1 Mode s b o}
Method: boat Filename: 11151943
Cal. Curve: BSOILCURVE Timestamp: 11/15/20

STL Chicago
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Operator ID: Rebecca Bample Type: Sample
Rep # ppm'c ug ¢ Raw Data Beginning Ending Integration
Bapelina Bageline Time
1 153.834¢ 153.9346 13904022 2.726 3.724 274
R S S SRR TE s s wwe =z=’h---======:uu.—_=======ﬁ==u==uusﬂﬂzt-z===2=-=======l&
Sample ID: 241938~} Made : ™
Methed: boat Filename: 11181%50
Cal. Curve: BSOILCURVE Timestasp:  11/15/2005 19:5%
Operator ID: Rebecca Sample Type: Sample
Rep # ppm ¢ ug ¢ Raw Bata Beginning Ending Iantegration
Baseline Bageline Time
1 165.1964 165.1964 1491934 1.667 2.665 287
Sample ID: 241988-1 MS Mode:
Methaod: boat Filename: 11151957
Cal. Curve: SOILCURVE Timestamp:  11/15/2008 20:0 n’
Operator ID: Rebecca Sample Type: Sample
Rep # Ppm C ug ¢ Raw Data Beginming Ending Integration
- . ‘ Bagelin Bageline Time
1 209.0916 209.0916 18876802 1.592 2.582 341
o R R r s s EEE = SRR I NS EEREIES TR e e EEREREs = t 2 b3
Bzmple ID:  341588-1 MSD Moda: s .
Method: boat Filepame: '\ 11152006 ‘-;)
Cal. Curve: SOILCURVE Timestamp: 20:1
Operator ID: Rebecoa Sample Type: 8 i
Rep § ppm C ug C Raw Data Beginning Ending Integration
Bageline Baseline Time
1 1%68.0979 198.0979 17885640 1.739 2.737 330
=az --u’==---—-—-—====aw=u==--- N - e s N R A ey = =y
Sample ID: cev Mode : TC
Method: boat Pilename: 11152016  —
Cal. Curve: SOILCURVE Timestamp: 11/15/20 5 20:2
Operator ID: Rebecca Sample Type: Cal. Ve ian
Rep & ppm C ug ¢ Raw Data Beginning Ending Integration
Baseline Baseline Time
1 105.2678 105.2618 9448764 1.000 1.5%% 375
"=-_—==--===="-‘===“IﬁEl'ﬂ"======ﬂﬂ'==‘=-.‘_“=====———'- FEsa ] ] - L3
Sample ID: CCH Mode: TC
Method: boat Filename: 11152026
Cal. Curve: BSOILCURVE Timestatp: 11/1is5/20 20:2
Operator ID: Rebecca Sample Typ=: Sample
Rep # ppm C ug Raw Data Beginning Ending Integration
Baseline Baseline Time
1 -0.3968 -0.3968 =190Q7 1.515 1.352 120
Lapt Message: No Sample Detected
=== 4 F ¥ T T ﬁl-z“====---- - _=mEmaam
Samplae ID: LCs TC
Method: beat 11152031
STL Chigago
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STL Chicago Page No. . cume O

TOC in Soils . Book No.:

Method: Lloyd Kahn Instrument. Phoanix 8000 (TOC4)
LabNet Batch: '

Calculations: Date of Standard Curve: Jﬂff 3}!3 ;

TOC (mg/kg) = ug C/ grams sample Book # Page #

MS, MSD Known Cone. (mg/kg) = 100 ug C / grams sample
MS, MSD Chservad (mg/kg) = ug C/grams sample

MS, MSD Rec. = jobserved ma/ka — avg. sample result (ma/kg)] x 100

known concentration in mg/kg
Standard Traceabiiity: .(Note: Working Standards are prepared daily from the noted Stock Solutions.)
Stock | {Curve) :ﬁd( ISTH. 1 _swckngoviceny L0 CISTIC 2-
LCS Source 1D OF57.431c5 True Value _THD __ Acceptance Range _537 /%) 75

Sample iD: Sample Weight (g) ug C Comments:
o o055 .- P47
TCa/MA O-He ~0. 089
LS 0.0320 - | |B1.94988 [ade
LCS TOe5000.00d g 1%

81t 1 0. 0555 116704
-4 10.040 1364510

~[5 00480 |28, 005

SIS | DeTmes 0068 | 28 et T —
W%ﬁ—w@ﬂ Gopeht-¢

41 Bg7- o.cu;a_gp LR ol
~| 0.0130 J2 5.2

OO NI TES3 | Overtange B WIS
-3 O 0052 9. bl ‘

| -2 To.oos0 2238

-3 O- 0474 2y, 1HO¥

=3 Q.0398 1. 8755 .
=10 83 X33 renc | ovormnge RMIUIS[0)
v =4 0. 0CAi 300, 3985 ' '
| -4 10ojse [444874

") 90013 05.82R
W) 0274 s

N =5 |003i9 53.2(3(

Prep Analyst; Jﬁnu,’f 4/ (_6( e Date:

J Date: f 5 /
zzf-z'wmf{.i. )(—/—a s A Date’ f Hi’a Jix




STL

STL Chicago
TOC in Soils

Method: Lioyd Kahn

Calculations:

U\T‘[

TOC (mgfkg) = ug C/gram¥sample

MS, MSD Known Cong. (mgrkg)
MS, MSD Obsarved (mg/kg) = ug
MS, MSD Ret. = [observed ma/k

:k/ '

Page No..___ [ 5

Book No.:

Instrurmnent: Ehggnﬁ' BOGO EEOCM} -
LabNet Batch: -

Date of Standard Curve: [ ] |3 ZQ-".

Book #

100 ug G/ grams sample

Page #

P W{

Standard Traceability:  (Note: Working Standawis are prepared dally from the noted Stock Solutions.)
Stoek | {Curve) Stock Il (ICV/
LCS Source iD LCS True Vaiue ptance Range
Sample ID: Sample \VL?IM) - ugC Comments:
[%la?— (o o445 1510
" % 100958 WU AP
~3 _10.0135 197, aF)
~3 0. 00%Y J[ 114
~S 0.00% 4481509
=3 | omnay (R4 51
5 0.0023
o/ O.08
&6__ ~zxrz10400]~0.370y
-+ 42| 0,085 | Q3 qlly
AZ 1 0,010 | A5 ME(
A3 10.0057 [ 797,50
" X3 ] 0.0364 [0 228 | . -l
e 0000085820 hleninlr REIB]0Y
-—;L é),oscici *{44.gt - '
- L OHO 149, 353
-4 | 0.0343 (Q0. A4
“4 ] 0.0355 U3 TG
-5 O.04/3 14(,5%(
~5 0. 042(0 (17,
(o | 0.0084  |¥nn33%
V' —p | O, 175
Prep AnalV' & A T Dat HIJWM
A .wmn 4 Dete; /1407
ﬁfa‘g’c',eww by A a%/f Date; ////45/05”"

" eHI22- 12-095r8-05/01

40/4T S
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STL Chicago PageNo.._. .. .
TOC in Soils Book No.:
Method: Lloyd Kahn Instrument:

Mﬂ”ﬁ ’

4174T

-

7

LabNet Batch: /@) 122 J1 6317

Phoenix 800C (Tpcs)

Calculations: Date of Standard Curve: 2
TOC (my/kg) = ug'€/grams sample Book # Page #
MS, MSD Known Conck.‘u'{glkg) = 100 ug C / grams sample '
MS, MSD Observed (mgrkg)., = ug C / grams sample
MS, MSD Reg, = o cf: - ::a ﬁo:?; mgfkguu fka)] x 100 f)/
bt
Standard Traceability; (Note: Working-Standards are prepared dn%rﬁr(ﬁ f(pe ngglsmck Selutions.)
Stock | (Curve) Stack INJCVICCV)
L.CS Source ID LCS True Value Acceptance Range
Sample ID: Sample Weight(g) |~ ugC Comments:
AHOOA-T | O oot T Ha02R0—ovovuge  pLIigE
1 100’3 [-htEan.
=5 0.0005 . 360 873 .
-3 A O i - M T A 1O Y A 1108 et maatil S [E)C
= [0.0026 |i8ycyst '
4 i0. 008y 81 2015 ]
C R— e oY SN 1204981 | Overranoe  RMIIIS/03
a3 Fa¥eo=2Y, KIEYe VI '
—3 0.060% 17083 .
MWHQER-1  p. 0314 15203 fuse 7 § 72624l
=1 0.0 (03 165 Gl | | . D
~/MS | 0.0134 209 callp T Mz, fets
“lMso | G019 199,009 "4y o2 9L g
QY 0.05 i05. IS 1
cer /Mg | O —0 39%
R~ OOIR T R s A terunge ALl
= LCQ Araadd | 13297305 79.60%
WSSO o -0 St o2 SO S ovetrme R ifuyds
[cS 0.034> | j08.8%F | 103
SHQ88-2 | 0.0[74 2683
oHI P15 - | 0.0[35 %I
Prep Anal'ytt_:ﬁ ﬁg/f;.ftu-d‘ Ag Q’W;/@J// " Date: [/ /WU)’/}
S1L Cli Analyst__ > _,obed(fﬁ/.'f/) / {7 (inQ Date: / /// ilé)
_. S Reviewed by: /__{ )/ — M:Qﬁ Date:_/ (e lrt /o




CaS

ENGINEERS

C&S Engineers, Inc

499 Col. Eileen Collins Blvd.
Syracuse, New York 13212
Phone: (315) 455-2000

Fax: (315) 455-9667

SOIL BORING LOG

Page 1 of 2

Project: Midler Ave.

| SoilBoringID: |

_SWVT-1

=, ]
X i s

__Client:__Pioneer Midler, LLC | ‘
| Location: Syracuse, NY - Project No.: (C81.002.001
i I : z - E
. Contractor: CME Equipment: DEIDRICH 120 | Date: 11/11/05 | Logged By: T. Wirickx |
‘ 1
| Northing: NA Easting: NA ‘ Surface Elevation: NA Depth to Water: NA |
. .. 5
i S %E a EOE £+ = S 2

= 5 5 &= ?3 2 3 £ @ E géﬁ Physical Description Lithology Remarks

& # Z. & % 2 €

A o
— 0 GW - % " Y Dark grey and black, moist, fmc SAND and f
— o - 13 e ©¢g 4 \GRAVEL, trace slag
- i GW 0°o o o Dark grey and black, moist, fmc SAND and f
-, o °°A° GRAVEL, little marl and slag
E* S-2 NR 12 SM Black, moist, fm SAND, some marl, trace slag
— 4
— S8 NR 14 sP Black, moist, fm SAND, little marl, trace slag
Z """ 6 LA
— S-4 NR 18 B0
— R
- S5 NR 20 SwW SR Black, wet, fmc SAND, little slag
— 10 R
— S-6 NR 14 SOO0C
- ML —-—-""-] Beige, wet, MARL
— 12 T
— S-7 NR 12 g
— 14 :
— S-8 NR 12 -
= S
- 5.9 NR 16 SM | Beige, wet, MARL, f concretions

18 ] i g

— S-10 NR 14
T : SRR | |
[ NON COHESIVE i COHESIVE | FIELD SOIL CLASSIFICATION
fWBLOWS FT. DENSITY | BLOWSFT. DENSITY % COMPOSITION MODIFIER DESCRIPTION GRAIN SIZE

0-4 VERY LOOSE ’ -2 VERY SOFT ” $0% - 50% AND SILT AND CLAY <{.074 mm

4-10 LOOSE i 24 SOFT i . SAND

10-30 MEDIUM COMPACT | 48 MEDIUM STIFF l 0% e Coarse 0074 - .42 mm

30-50 COMPACT §-15 STIFE 10% - 20% LITTLE it o mm

50+ VERY COMPACT 15-30 VERY STIFF ' 1% - 10% TRACE GRAVEL 17676 mmmm




CES

ENGINEERS

C&S Engineers, Inc

499 Col. Eileen Collins Blvd.
Syracuse, New York 13212
Phone: (315) 455-2000

Fax: (315) 455-9667

SOIL BORING LOG

Page 2 of 2

| Project: M

idler Ave.

| Soil Boring ID:

(e OWE

. Client: _Pioneer Midler, LLC
Location: Syracuse, NY Project No.: C81.002.001
. ] .
Contractor: CME | Equipment: DEIDRICH 120  Date:  11/11/05 | Logged By: T. Wirickx
: . i . .

|_Northing: NA Easting: NA | Surface Elevation:  NA Depth to Water: NA

B 8 |
2 5 N g_ | % 2
s | 34 afE | £3 | 32 | Zw p
= 5 E ~3= G @ G &3 Physical Description Lithology Remarks
=9 ~ o a Yot

L &)

— S-11 NR 16

22 CH Grey, wet, CLAY

— 24

— 26

— 28

— 30

— 32

— 34

Y ;

= |

— i

— 38 ;

- ;

. | !

*‘ |

— 40 |

[ NON COHESIVE COHESIVE ; FIELD SOIL CLASSIFICATION

| BLOWS FT, DENSITY BLOWS FT. DENSITY | % COMPOSITION MODIFIER DESCRIPTION GRAIN SIZE
0-4 VERY LOOSE 0-2 VERY SOFT | 0% - 50% AND SILT AND CLAY <0074 mm
4-10 LOOSE 24 SOFT 20% - 40% SOME SAND
10-30 MEDIUM COMPACT 4-8 MEDIUM STIFF = - 409 Cuoarse 0.072 - .42 mm
30-50 COMPACT 815 STIFF 10% - 20% LITTLE et oo
50+ VERY COMPACT 15-30 VERY STIFF | 1% - 10% TRACE GRAVEL 476 - 76 mm




Page 1 of 1

C&S Engineers, Inc
499 Col. Eileen Collins Bivd.
Syracuse, New York 13212

SOIL BORING LOG

Phone: (315) 455-2000
ENGINEERS Fa)(z’:n(cﬂs) 455-9667
' Project: Midler Ave. | . . i : : -
Client: _Pioneer Midler, LLC U - SWYT-2 -
Location: Syracuse, NY ' Project No.: (C81.002.001
Contractor: CME [ Equipment: DEIDRICH 120 ' Date: 11/11/05 | Logged By: T. Wirickx
I
" Northing: NA | Easting: NA  Surface Elevation:  NA Depth to Water: NA
s f !
el Soa 6 [ é & I i
s 2 EE S~ = £ =
£ g £ E E & § £ g El 5 _%D . Physical Description Lithology Remarks
£ % Z e Z 2 C
=] &) ’
=0 AN
- 2 0] Dak ist, fmc SAND and f GRAVEL
— 0
— .1 NR 3 GW |°,°0 ¢ Darkgrey, moist, fmc an :
— o 0 ° g little slag
I p 0 © )
| O 2 fal Q
— NS NR NS Not Sampled
E— 4 SP  ['ro% Black, moist to wet, fm SAND
- S NR 14 ﬁPT ff/‘/‘ Dafk brown, moist, P‘EAT .
[ SM ... Beige, wet, MARL, f concretions
— 6
— S-3 NR 16 PT Brown, wet, PEAT, little wood
- s
— 8 /A4
- 0 :O.
o S-4 NR 20 GM .. .7 Beige, wet, MARL, fm concretions
— 10 00
- 50,0
Z* S-5 NR 12 GP o° Beige, wet, MARL, fmc concretions
- ‘. "’ .O :
— 12 A
T . ARy
— . A . GM .. """ Beige, wet, MARL, fm concretions
:_t_ 14 .. O" ) ..O:
- S NR 12 SM Red tan, wet, f sand, some silt
— 16
- ; |
18 ;
=
- | ] !
~ 20 | | | |
NON COHESIVE COHESIVE FIELD SOIL CLASSIFICATION
BLOWS FT.  DENSITY BLOWS FT. DENSITY % COMPOSITION MODIFIER [ DESCRIPTION GRAIN SIZE
04 VERY LOOSE 0-2 VERY SOFT 0% - 50% AND ! SILT AND CLAY <0074 mm
410 LOOSE 24 SOFT NS —— J SAND
10-30 MEDIUM COMPACT 48 MEDIUM STIFF Ellils Coape e
30-50 COMPACT 815 STIFF 10% - 20% LITTLE i T
L S50+ VERY COMPACT 15-30 VERY STIFF 1% - 10% TRACE l GRAVEL "4.76 - 76 mm




CéS

ENGINEERS

C&S Engineers, Inc

499 Col. Eileen Collins Bivd.
Syracuse, New York 13212
Phone: (315) 455-2000

Fax: (315) 455-9667

SOIL BORING LOG

Page 1 of 1

' Project: Midler Ave. ; : . S e
_Client: _Pioneer Midler, LLC Soll Boring ID: ol SWVIBGHT- TR
Location: Syracuse, NY Project No.: (C81.002.001
Contractor: CME Equipment: DEIDRICH 120 : Date: 11/11/05 | Logged By: T. Wirickx
Northing: ~ NA | Easting: NA | Surface Elevation:  NA Depth to Water: NA
] = l ],
= ' i
2 ek :,"E " ] |
< a2 5 e =2
= g E E g = § £ s E Physical Description Lithology Remarks
) #Z &~ = &
~ &)
— 0
— S-1 NR
. GW Dark grey, moist, fmc SAND and fc
- 2 - GRAVEL, some silt
— S-2 NR
= L sw Black, wet, fmc SAND and SLAG
— S-3 NR
:— 6 — SP Black, wet, f SAND, trace slag
— S-4 NR
8
— S-5 NR
— SP Brown, wet, f SAND, trace slag
— 10
— S-6 NR
— 12
- S.7 NR PT Dark brown, wet, PEAT
— 14
? S-8 NR SM Beige, wet, MARL., little peat, f concretions
— 16
— S-9 NR | PT Dark brown, wet, PEAT, little marl and wood
i
— 18 ’ I
- |
-2 |
! NON COHESIVE ] COHESIVE ﬁi FIELD SOIL CLASSIFICATION
LBLOWS FT. DENSITY | BLOWS FT. DENSITY \ % COMPOSITION MODIFIER || DESCRIPTION GRAIN SIZE
f 0-4 VERY LOOSE 0-2 VERY SOFT | A% - 0% B | SILT AND CLAY <0074 mm
l 4-10 LOOSE 3-4 SOFT | LA SAND
1030 MEDIUM COMPACT 4 MEDIUM STIEF | s SOME ] Colis 0,074 - 0.42 mm
30-50 COMPACT 8-15 STIFF ‘ 10% - 20% LITTLE E N
[ 50+ VERY COMPACT 15-30 VERY STIFF ] 1% - 10% TRACE [ GRAVEL 476 - 76 mm




C&S Engincers, Inc P age 1of 2

N C6S Fmers SOIL BORING LOG

ENGINEERS Phone: (315) 455-2000

Fax: (315) 455-9667

' Project: Midler Ave. [ . . 1]
} |_Client: _Pioneer Midier, LLC Soll Boring ID: [ __GPD-55 J
| Location:  Syracuse, NY | Project No.: C81.002.001
7 ‘Lcontractor: Lyon Drilling Co. }Equipment: Custom GP fDate: 9/21/05 f Logged By: T. Wirickx
¥
( | Northing: NA |Easting:  NA | Surface Elevation: 421.60 | Depth to Water: 40 |
o ™ - , E-
£ 2 = =
‘ ] .§' E ;E, 3 E; g S Physical Description Lithology Remarks
| & | %2 =7 4
{ 0 ASPHALT
CONCRETE
1 E-
= S-1 2.1 L5 :+3{ Dark brown, moist, fm SAND
— 4 |
- ML f:—:-}:—_' Beige, wet, MARL
wl L R Petroleum odor,
‘» — S-2 1.9 2.5 AR free product,
6 RN I ) sampled 4-T
— L GP OJ Beige, wet, MARL, fmc concretions
l — o, 'oj .
8
-
é — S-3 1.3 3.0
1 — 10 SM | Beige, wet, MARL, f concretions
1 — 12
— 13.6 35
I~
— 14 R
— ML | Beige, wet, MARL
— 16
— 20.2 Sampled 15-18°
e $-5 3.0
— PT Dark brown, wet, PEAT, little marl 7
— 18
- 0.6 CH :_# Grey, moist, CLAY 7
S [ S-6 NR NR I [ l NO RECOVERY ]
NON COHESIVE COHESIVE [ FIELD SOIL CLASSIFICATION
BLOWS FT. DENSITY | BLOWSFT.  DENSITY |__% COMPOSITION MODIFIER DESCRIPTION __ GRAIN SIZE
04 VERY LOOSE 02 VERY SOFT 0% - 0% AND :lAL;DANDCLAY <0074 mm
410 LOOSE 24 SOFF e e 042w
B e | i o o wme | s
50+ VERY COMPACT 1530 VERY STIFF 1% 10% TRACE eV e




p— C&S Engineers, Inc Page 20f 2
. (C 499 Col. Eileen Collins Bivd,
| CES Ryt SOIL BORING LOG
EAEL ST Phone: (315) 455-2000
Fax: (315) 455-9667
Pro‘”t: Midler Ave. ; Soil Boring 1D: GPD-55

} Client: Pioneer Midler, LLC

| Location:  Syracuse, NY | Project No.: C81.002.001
l Lcontractor: Lyon Drilling Co. | Equipment:  Custom Gp [Date: 9/21/05 ¥Logged By: T. Wirickx
: ;
| | Northing:  NA Easting:  NA | surface Elevation: 421.60 | Depth to Water: 4.0
f g
g ry R £ | & /
; g 5 E ,%3 é 5 g 3 % .5'3 ,, Physical Description Lithology Remarks
| & = & | ° |
ET | - ]
-
— Terminated
- boring at 21'
— 22
—
— 24
! E_ 2%
— 28
| E”
3 — 32
— 34
— 36
38 /
40|
| NON COHESIVE ,i COHESIVE [ FIELD SOIL CLASSIFICATION
| BLOWSFT. DENSITY  BLOWSET. DENSITY | | % COMPOSITION MODIFIER | "DESCRIPTION —_ GRAIN SIZE
04 VERY LOOSE - 02 VERY SOFT 0% - S0% AND SILT AND CLAY <0074 mm
410 LOOSE 24 SOFT SAND
1030 MEDIUM COMPACT a4 MEDIUM STIFF Clp R0 — Coane 0074 - 042mm
30-50 COMPACT : 815 STIFF 10% - 20% LITTLE HM::mn %5::32::
50+ VERY COMPACT 1530 VERY STIFF 1% - 10% TRACE GRAVEL 476 76 mm




X e Poge Lof 1
CES e SOIL BORING LOG
SR IS LA Phone: (315) 455-2000
Fax: (315) 455-9667
roject: Midler Ave. ; . !
/__Ilent. Pioneer Midler, LLC SoliBoringiD: [ Gppgg ]
Location:  Syracuse, NY | Project No.: C81.002.001 |
Contractor: Lyon Drilling Co. ]Equipment: Custom GP ;’Date: 9/22/05 f Logged By: T. Wirickx J
Northing:  NA |Easting:  NA | Surface Elevation: 421.80 | Depthto Water: 3.5 |

i
[ | £
g i TS B
= E‘ £ f £32 | 82 | 3 g | X Physical Description Lithology Remarks
2 wZ I ] 3 <]
& ﬂ o
~ 0 | N ‘j CONCRETE 7
— GP -_.'° Black and brown, damp, f SAND, SLAG,
- 6: GLASS and BRICK
= 2| s 137 1.0 :I;Z:I:Ij
. ML :::::::: White, moist to wet, MARL
— 4 e
= [ ML "= Beige, wet, MARL 7
- §-2 220 L0 I Sampled 4.7
— 6
— PT Brown, wet, PEAT, some marl 7
E_- . GP_1'c .- %[ Beige, wet, MARL, fmc concretions ]
=l $-3 0.8 2.5 Y
— 10 SM | "] Beige, wet, MARL, f concretions
— 12 / l
-y 0.8 "
—- sS4 1.5 PT 4 Dark brown, wet, PEAT, trace marl
_— 14 J—
— Terminated
[ boring at 15"
— 16
— 18
S
C 0] / _
[ NON COHESIVE ! COHESIVE | FIELD SOIL CLASSIFICATION ]
[ BLOWSFT. DENSITY | BLOWSFT. DENSITY | % COMPOSITION MODIFIER DESCRIPTION _ GRAINSIZE ]
04 VERY LOOSE 02 VERY SOFT 40% - 50% AND SILT AND CLAY <0074 mm
410 LOOSE 24 SOFT 0% - 40% SOME SA‘}:JD 0
1030 MEDIUM COMPACT 48 MEDIUM STIFF S e
30-50 COMPACT 15 STIFF 10% - 20% LITTLE Fine 200- 476 mm
50+ VERY COMPACT 15-30 VERY STIFF 1% - 10% TRACE GRAVEL 476 - 76 mm




A B Fage 1 of 1
N COS et SOIL BORING LOG
; ATAINIITTIN Phone: (315) 4552000
Fax: (315) 455-9667
.| Project: Midler Ave. [ . J
} Client: _Pioneer Midler, LLC Soil Boring ID: [ SVGP-2 _
LLocation Syracuse, NY | Project No.: C81.002.001 |
| | Contractor: Lyon Drilling Co. } Equipment:  Custom GP f Date: 9/27/05 Hogged By: T. Wirickx j
}  Northing: __NA |Easting: __ NA | Surface Etevation: 421.30 | Depth to Water: _3g ,’
] | | g I
! - e ; B [’ = &
€ 22 | o£% £ g
[ g EE EE g | kg 3 § ¥ Physical Description Lithology Remarks
I -
=0 | GP [-B 7 Greyish brown, moist, fmc SAND and fc
il Z_'O':':Z-- GRAVEL, little silt
=
E—_ 2 Sl 134 L GPp | ° .o Black and brown, moist to wet, fmc SAND,
= -,?: :+%.| SLAG and BRICK
=
E S-2 43 25 PT | Dark brown, moist, PEAT, some marl
— 6
= | SM ] .| Beige, wet, MARL, f concretions ]
- ]
— 8 S .
- $-3 128 | 30 | ML ST Beige, wer, MARL
g__ 10 | GP oo~ Beige, wet, MARL, fmc concretions ]
— 12
-
14 o
— 16
— 18 /
- 20
| NON COHESIVE COHESIVE [ FIELD SOIL CLASSIFICATION j
| BLOWSFT._ DENSITY | BLOWSFT. DENSITY | | % COMPOSITION MODIFIER DESCRIPTION __ GRAINSIZE |
04 VERY LOOSE 02 VERY SOFT 0% - 50% AT SILT AND CLAY <0074 mm
e Mﬁmmosumcr P Mmsn?:rm 20% - 40% SOME Agom 0.074 - 042 mm
30-50 COMPACT 815 STIFF 10% - 20% LITTLE Fing 200 s 5emm
50+ VERY COMPACT 15-30 VERY STIFF 1% - 10% TRACE GRAVEL :,76- ';6 i




A-4

NYSDEC-Approved Verification Sampling Protocol



Pioneer Midler Avenue LLC

Revised Thermal Treatment Area (TTA) Verification Sampling Protocol

The following protocol pertains to collection of verification samples from locations and
depths proposed in the IRM work Plan and approved by NYSDEC. The purpose of the
protocol is to minimize potential volatilization associated with sample cooling and
preparation for analysis.

Health and safety issues and PPE associated with verification sampling field work (high
temperature sample media and potential electrical hazards) will be reviewed with all on-
site personnel.

1.

Layout and Survey

Upon consultation with NYSDEC and the Remedial Contractor, verification
sampling points will be determined and clearly marked on each TTA surface.
The sample points will correspond to the sample designations from Figure
IRM-3 of the IRM Work Plan, adjusted as required to avoid treatment system
infrastructure. Once established, the surface location for each sample point
will be surveyed.

For each verification sample point, a sampling interval from the TTA surface
will be calculated from surveyed elevations. Each interval will straddle the RI
reference sample from Table 3 of the IRM Work Plan (e.g., if the RI sample
was reported from the 17°- 20° depth interval, the verification sample will be
collected from the depth corresponding to the 16.5°-20.5" interval).

Sample Collection

Soil samples will be collected using a four-foot (nominal) direct push
sampling tool with seven six-inch stainless steel or brass sleeve inserts. The
recovered sleeved sample cores will be removed from the sampling tool,
labeled, and the ends sealed to encapsulate sample media within the sleeves.
Each capped and labeled core will be placed in an ice-filled basin and cooled
to ambient temperature. Holes in the basin bottom will drain melt-water to
reduce the potential for liquid intrusion into the sample.

Following cooling to ground temperature (approximately 55-60 degrees F) or
cooler, equal portions from each core from within the target interval (from the
17°-20° interval in the above example) will be transferred to a labeled
laboratory-supplied sample jar and placed onto ice in a cooler. The remaining



soil from the sampling sleeves will then be placed within a labeled baggie and
will be visually described relative to color, grain size, and moisture content,
and surveyed for volatile vapors using a PID. The sampling tool and sleeves
will be decontaminated for re-use using an Alconox® wash and potable water
rinse.

Sample Analysis and Reporting

Per the IRM Work Plan, one sample from each verification sample location
and depth, as well as the requisite QA/QC samples, will be submitted for
laboratory analysis of TCL VOCs by USEPA Method 8260B.

Laboratory data will be validated per the IRM Work Plan and the Data
Usability Summary Report (DUSR) will be included in the IRM Report.

Consistent with the IRM Work Plan: “If the average concentration of each
individual CYOC within a thermal treatment area is less than the SSCO for
that CVOC (listed in the table in Section 2.1.5), the IRM will be considered
complete for that treatment area.”

If analytical results from a first round of verification sampling indicate one or
more discrete locations and depths within an overall treatment area that
require additional treatment to achieve the IRM goals, each of those discrete
locations and depths will be re-sampled following the extended treatment
period. The second round sample will be collected as close as practical to the
location and depth of the related first round sample. Analytical results for the
second round samples will then replace the first round results from the same
discrete area, and will be utilized with the first round results from the
remainder of the treatment area in calculating the average concentration for
the treatment area.

Sampling Protocol QA/QC
The effectiveness of the above sampling protocol will be reviewed on a

continuous basis and revisions to the protocol may be proposed if indicated by
experience in the field.
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